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PREFACE

NWP 3-59M/MCWP 3-35.10 (DEC 2013), Operational Level Integration of METOC Capabilities, provides
operational-level doctrine for planning and executing scalable operations in the far, mid, and near time horizons.
It describes the capabilities and organizational structures and processes by which naval forces employ METOC
capabilities in support of naval and multinational operations. It addresses mission and mission support functions,
in the context of METOC support, not covered by existing publications. Although focused on the operational-
level, this doctrine complements current and future NTTP at the tactical-level.

This publication should be read by members of all planning staffs supporting numbered fleet commanders, Navy
component commanders, task force commanders, and task group commanders including carrier strike group,
amphibious ready group, expeditionary and other warfare commanders in support of air, surface, sub-surface and
special operations forces. Report administrative discrepancies by letter, message, or e-mail to:

COMMANDER

NAVY WARFARE DEVELOPMENT COMMAND
ATTN: DOCTRINE

1528 PIERSEY STREET BLDG O-27
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Navy:
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approved requisition is forwarded to the specific Defense Logistics Agency (DLA) site at which the publication’s
electronic file is officially stored. Currently, three copies are printed at no cost to the requester.

Marine Corps:

A printed copy of a publication may be obtained from Marine Corps Logistics Base, Albany, GA 31704-5501, by
following the instructions in MCBul 5600, Marine Corps Doctrinal Publications Status. An electronic copy may
be obtained from the Deputy Commandant, Combat Development and Integration (DC CD&I), Doctrine World
Wide Web home page, which is found at the following universal reference locator:
https://www.doctrine.usmc.mil.
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CHANGE BARS

Revised text is indicated by a black vertical line in the outside margin of the page, like the one printed next to this
paragraph. The change bar indicates added or restated information. A change bar in the margin adjacent to the
chapter number and title indicates a new or completely revised chapter.

WARNINGS, CAUTIONS and NOTES

The following definitions apply to warnings, cautions and notes used in this manual:

A

WARNING

An operating procedure, practice, or condition that may result in injury or death if not

carefully observed or followed.

CAUTION

An operating procedure, practice, or condition that may result in damage to equipment
if not carefully observed or followed.

Note
An operating procedure, practice, or condition that requires emphasis.
WORDING
Word usage and intended meaning throughout this publication are as follows:
“Shall” indicates the application of a procedure is mandatory.
“Should” indicates the application of a procedure is recommended.
“May” and “need not” indicate the application of a procedure is optional.

“Will” indicates future time. It never indicates any degree of requirement for application of a procedure.
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EXECUTIVE SUMMARY

OVERVIEW

This Navy warfare publication (NWP)/Marine Corps warfighting publication (MCWP) provides a single-source
reference of naval operational-level meteorological and oceanographic (METOC) doctrine covering all relevant
operational mission areas, enabling functions, and the organization and support of forces for sustained operations.
This document bridges the gap between JP 3-59, Meteorological and Oceanographic Operations, and the various
NWPs that individually cover day-to-day naval operations. It describes the capabilities, processes, and
organizational structures ready to provide optimal METOC-related support products to naval forces carrying out
missions at both the tactical and operational levels of war. It is directly applicable to Navy component
commanders and fleet-level commanders; and supports current and future tactical-level doctrine for strike group,
ready group, expeditionary, composite, and other warfare commanders in support of air, surface, sub-surface and
special operations forces. It provides the basis from which naval commanders integrate naval oceanography
capabilities into their operations.

CHAPTER 1: INTRODUCTION

Chapter 1 introduces the reader to the mission, vision, principles, and processes of the METOC community. It
also provides an overview of METOC integration into the command and control planning process and decision
cycles of naval and multi-Service forces.

CHAPTER 2: AIR WARFARE OPERATIONS

Chapter 2 addresses METOC support for the planning and conduct of air warfare missions which, for the purpose
of this chapter, includes defensive combat air operations, air and missile defense, and ballistic missile defense. It
also addresses METOC support to electronic warfare aspects of these air warfare disciplines with the exception of
strike warfare (discussed in chapter 11).

CHAPTER 3: AMPHIBIOUS WARFARE AND UNITED STATES MARINE CORPS MARINE AIR
GROUND TASK FORCE SUPPORT

Chapter 3 presents details of METOC support to amphibious operations. It focuses on how Marine Corps and
Navy METOC subject matter experts (SMEs) develop tailored forecasts and provide related METOC information
to enable successful amphibious missions.

CHAPTER 4: ANTISUBMARINE WARFARE OPERATIONS

Dynamic oceanographic and atmospheric conditions influence the detection capabilities and limitations of both
friendly and adversary antisubmarine warfare (ASW) sensor and weapon systems. More than in any other warfare
area, an ASW planner must have a thorough understanding of environmental dependence. Chapter 4 highlights
Naval Oceanography’s role in ASW operations.

CHAPTER 5: INTELLIGENCE, SURVEILLANCE, RECONNAISSANCE AND INFORMATION
OPERATIONS

Chapter 5 discusses the integrated METOC community’s support of intelligence, surveillance, and reconnaissance
(ISR) missions. It details the ISR support provided to the maritime operations center by the embedded METOC
cell; and support to the commanders, carrier air wings, the Office of Naval Intelligence, and other intelligence
agencies via designated METOC SMEs.
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CHAPTER 6: MINE WARFARE OPERATIONS

The dynamic environmental factors of the littoral have an extraordinary impact on mine countermeasures (MCM)
system performance and the general conduct of related operations. Therefore, environmental awareness in
advance of planning and operations is crucial to effective and efficient MCM planning and execution. This
chapter highlights Naval Oceanography’s support of mine warfare operations at the operational commander level.

CHAPTER 7: NAVY EXPEDITIONARY COMBAT OPERATIONS

Naval Oceanography’s expeditionary warfare support is focused on increasing the effectiveness of combat forces
through successful exploitation of the littoral and riverine battlespace. This support is provided via the unified
capabilities of forward-deployed personnel and shore-based METOC production centers.

Topics addressed include METOC support of Navy expeditionary operations including construction, irregular
warfare, noncombat operations, and other such operations conducted under the auspices of the Navy
Expeditionary Combat Command by naval and joint combat commands and organizations.

CHAPTER 8: NAVAL SPECIAL WARFARE OPERATIONS

Planners require a thorough understanding of oceanographic and atmospheric processes and how they impact
special operations forces (SOF) and their equipment to properly determine SOF mission requirements and allocate
limited SOF resources. This chapter describes the combination of embedded and reachback METOC SME
capabilities that provide integrated support to naval special warfare world-wide.

CHAPTER 9: POSITIONING, NAVIGATION, AND TIMING

This chapter addresses how Naval Oceanography executes DOD positioning, navigation and timing requirements,
including establishing the DOD time standard and the Celestial Reference Frame, and providing the terrestrial
reference frame for DOD warfighters and critical national civilian applications..

CHAPTER 10: RESOURCE PROTECTION FOR MARITIME/AVIATION ASSETS AND NAVAL
INSTALLATIONS

This chapter provides the more classical view of METOC support with respect to severe weather effects on
current and future operations, and focuses on the environmental impact of various METOC conditions on
maritime, aviation, and installation resources. This approach supports the commander, using an operational risk
management framework, developing a “Go/No-Go” decision in the mid- to near-term with respect to
environmental effects.

CHAPTER 11: STRIKE WARFARE AND TARGETING OPERATIONS

This chapter highlights the METOC community’s role in strike warfare, including the principles of time-sensitive
and maritime dynamic targeting as well as electronic warfare. Dynamic oceanographic and atmospheric
conditions influence the detection capabilities and limitations of both friendly and adversary sensor and weapon
systems. A thorough understanding of environmental dependence provides planners with the situational
awareness to properly determine mission requirements and allocate limited strike resources.

CHAPTER 12: SURFACE WARFARE OPERATIONS

Chapter 12 addresses how the METOC community provides support via strike group oceanography teams, mobile
environmental teams, and reachback subject matter experts to the Navy’s surface warfare community.
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APPENDIX A: NAVAL METOC ORGANIZATION AND OPERATIONAL SUPPORT

This appendix provides an overview of how the organizations, missions, locations, and operational support team
structures of the Naval Meteorology and Oceanography Command and of Marine Corps’ METOC forces allow
them to effectively support naval operational-level and tactical-level commanders. These assets, including both
shore-based entities and deployed METOC assets, are positioned to provide environmental products and services
that enable effective decisionmaking for operational safety and warfighting success by naval and joint forces.

APPENDIX B: INTELLIGENCE PREPARATION OF THE OPERATIONAL ENVIRONMENT

This appendix provides an overview of the intelligence preparation of the operational environment (IPOE)
process from a Navy component commander’s or maritime component commander’s perspective. Issues
addressed include determining the significant characteristics of the operational environment, establishing the
limits of the areas of interest, and developing a METOC perspective of the operational environment.
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CHAPTER 1

Introduction

1.1 PURPOSE

This Navy warfare publication (NWP)/Marine Corps warfighting publication (MCWP) provides a single-source
reference of naval operational-level meteorological and oceanographic doctrine covering all relevant operational
mission areas, enabling functions, and the organization and support of forces for sustained operations. As defined
in joint publication (JP) 1-02, Department of Defense (DOD) Dictionary of Military and Associated Terms,
meteorological and oceanographic (METOC) is a term used to convey all environmental factors, from the sub-
bottom of the Earth’s oceans through maritime, land areas, airspace, ionosphere, and outward into space. These
factors include the whole range of atmospheric (weather), oceanographic, hydrographic, and precise time and
astrometry data and derived products.

JP 3-59, Meteorological and Oceanographic Operations, covers operational-level METOC support in the joint
task force (JTF) environment. This document bridges the gap between JP 3-59 and the various NWPs that
individually cover the day-to-day naval operations METOC supports for specific mission areas. It is directly
applicable to component commanders and fleet-level commanders at the operational-level of war; and supports
current and future tactical-level doctrine for strike group, ready group, expeditionary, composite and other warfare
commanders in support of air, surface, sub-surface, and special operations forces. As a critical element of naval
operational-level doctrine it provides the basis from which naval commanders integrate naval oceanography
capabilities into their operations. This doctrine supports operational commanders in effective decisionmaking for
operational safety and warfighting success by naval forces, as well as for security cooperation in multinational
operations. Navy tactics, techniques, and procedures (TTP) should incorporate this doctrine at the tactical level.

1.2 SCOPE

Whereas JP 3-59 focuses on Service contributions to METOC support delivered in the JTF environment, this
document describes the capabilities, processes, and organizational structures ready to provide optimal
METOC-related support products to naval forces carrying out both tactical and operational missions. It also
describes how the various types and Battlespace on Demand (BonD) tiers of METOC information are combined
with intelligence to provide recommendations for optimal operation within the environment while minimizing
safety risks. Although focused at the operational level, this document complements TTP-level doctrine at the
tactical level.

1.3 STRUCTURE

This document, when read in its entirety, facilitates an understanding of METOC support to naval operations.
However, the structure attempts to quickly take warfare specialists to their specific areas of interest. The content
includes:

1. Chapter 1 introduces the reader to the mission, vision, principles, and processes of the METOC
community. It also provides an overview of METOC integration into the command and control (C2)
planning process and decision cycles of naval and multinational forces.

2. Chapters 2 through 12 address each of the mission areas that the Naval Meteorology and Oceanography
Command (NAVMETOCCOM) supports. The chapters are alphabetically arranged and each is formatted
in a similar manner. Each is designed as an independent starting point for obtaining mission-specific
METOC support for planning and execution in the far, mid, and near time horizons. Additionally,
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Chapter 10, Resource Protection, covers the more classical operational risk management (ORM) aspects of
METOC. Warfare specialists may opt to proceed to their specific area of expertise or interest, once
Chapter 1 has been read.

Note

The expeditionary capabilities and capacity of NAVMETOCCOM are organized to
support four main warfighting forces: Naval Special Warfare (NSW), Navy
Expeditionary Combat Command (NECC), expeditionary maneuver warfare (EMW),
and the United States Marine Corps (USMC). Chapter 3 addresses
NAVMETOCCOM’s support for EMW and Marine air-ground task force (MAGTF)
operations, chapter 7 addresses NECC and fleet survey team (FLTSURVTEAM)
support operations, and chapter 8 addresses NSW operations.

3. Appendix A provides an overview of the NAVMETOCCOM and USMC METOC organizations, their
individual missions and locations, as well as the operational support structures of their embedded SMEs
who support the operational-level and tactical-level commanders. While not required, reading this
appendix prior to mission area chapters provides a broader understanding of the METOC organizational
structure in support of naval mission objectives.

4. Appendix B provides an in-depth description of IPOE as it applies to METOC.

1.4 BACKGROUND: ENVIRONMENTAL FACTORS IN WARFARE

History is replete with examples of environmental factors playing an important role in warfare. The harsh winter
night used by General Washington to provide cover for the Delaware River crossing and attack on Trenton,
Admiral Yamamoto’s use of a timely winter storm as cover while en route to Pearl Harbor and the cruel Russian
winter’s toll on Hitler’s army attest to the importance of weather on warfare. Astronomical data, too, such as the
time of low tide on the beaches of France on D-Day and the moonless night supportive of the raid on Bin Laden’s
compound were key factors in determining when these critical missions had the best chance for success. On a
daily basis, Sailors and Marines continue this practice as they take into account the effects of local conditions on
their mission. For example, they must determine the height of the evaporative duct when tuning radars, the range
of the day and sonar propagation paths available, or whether the carrier air wing employs Case 1, 2, or 3 recovery
procedures, appropriate for the current visibility.

Clearly, METOC is more than just the weather. In the 21st century, the Naval Meteorology and Oceanography
Command recognizes this broader context; providing meteorology and oceanography, bathymetry and
hydrography, and positioning, navigation, and timing (PNT) products and services. Naval oceanography is a key
component of the Navy’s Information Dominance initiative. Tailored products provide situational understanding
(a level beyond situational awareness (SA)) and enhanced decisionmaking; enabling commanders to exploit the
physical environment to their tactical, operational, and strategic advantage. Naval oceanography enables the
safety, speed, and operational effectiveness of the fleet by illuminating the risks and opportunities for naval forces
posed by the present and future natural environment,

1.5 MISSION OF THE COMMANDER NAVAL METEOROLOGY AND OCEANOGRAPHY
COMMAND

Commander, Naval Meteorology and Oceanography Command (CNMOC) provides meteorology and
oceanography, bathymetry and hydrography, and precise time and astrometry (PTA) products and services that
enable effective decisionmaking for operational safety and warfighting success by naval and joint forces. The
relevance of METOC to maritime operations is captured in the mission, vision, and principles statements set forth
in the following paragraphs.
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1.6 VISION OF THE COMMANDER NAVAL METEOROLOGY AND OCEANOGRAPHY COMMAND

As stated in The U.S. Navy’s Vision for Information Dominance, 2010, “The Navy’s information capabilities will
evolve from 20th century supporting functions to a main battery of 21st century American sea power. To be
successful at 21st century warfare, the Navy is creating a fully integrated command and control, information,
intelligence, cyberspace, environmental awareness, and networks operations capability and will wield it as a
weapon and instrument of influence. Information is treated as a weapon across the full ROMO.” CNMOC’s
vision is to be recognized as the Navy’s operational science community that maximizes warfighting advantage
across the full spectrum of warfare at the best value.

1.7 NAVAL METEOROLOGY AND OCEANOGRAPHY PRINCIPLES AND PROCESSES

Naval oceanography is built upon teamwork, respect, unity, transparency and selflessness to enable METOC
principles and processes to provide enhanced decisionmaking and information dominance to operational
commanders.

1.7.1 Principles

METOC forces are better prepared to support planning and decisionmaking by applying four cornerstone
principles to products:

1. Accuracy: nearness to the actual value.
2. Consistency: incorporating information from the same, jointly accepted, spatial, and temporal sources.

3. Relevancy: significance of data and information is quickly identified and applied without additional
analysis or manipulation.

4. Timeliness: representative data and information is conveyed at opportune moments to influence the
decision-making process.

1.7.2 Processes

The principles described above are applied in the context of the BonD pyramid, discussed in paragraph 1.8, when
METOC forces characterize the environment and provide decision level intelligence for the commander:

1. Collecting static and dynamic data: sensing, acquiring, and observing meteorological, oceanographic, and
space environmental data.

2. Analyzing current and past conditions from that data: transforming meteorological, oceanographic, and
space environmental data into information.

3. Predicting future environmental conditions: describing the anticipated future state of the meteorological,
oceanographic, and space environment.

4 Tailoring environmental information to meet the operational requirements of a particular force: deriving
relevant information from environmental parameters.

5. Integrating this information into the commander’s decision-making cycle and C2 systems: enabling

decision makers to anticipate environmental impacts on planned operations, and then mitigating or
exploiting those conditions.
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1.8 INTRODUCTION TO BATTLESPACE ON DEMAND CONCEPT

Battlespace on Demand is the operational concept which fully embraces the guiding principles outlined within
The U.S. Navy’s Vision for Information Dominance, 2010, as well as the vision set forth in the Naval Operations
Concept 2010 and A Cooperative Strategy for 21st Century Seapower.

CNMOC’s vision and execution strategy for optimizing the U.S. Navy’s seapower prowess is predicated upon
enhanced decisionmaking through the BonD concept. The BonD concept describes how the acquisition and
analysis of environmental data and information from Navy, joint, interagency, and international sources allows for
an accurate understanding of complex operational environments. The BonD concept:

1.

Focuses on the acquisition of environmental data, transformation of the data, and fusion with other data
sources into information and knowledge.

. Provides tailored decision-support products that enable warfighters to exploit the physical environment to

achieve tactical, operational, and strategic advantage.

. Supports the long-range naval oceanography strategy for linking environmental data to timely and

informed decisions.

As depicted in figure 1-1, the BonD data model is a four-tiered pyramid. A discussion of the four tiers is
presented in the subsequent paragraphs.

[ Environmental Data
B Friendly Data
[l Enemy Data

The BonD Pyramid

Data to Decisions

Decision Layer—Situational Understanding
SME Actionable COA Recommendations

Performance Layer—Situational Awareness
Environmental Impact on Sensors and Weapons

Environmental Layer—Modeled Info
Complex Models Forecasting the Environment

Data Layer—Sensed Environment
Collected In-Situ Observations

Figure 1-1. Battlespace on Demand
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Note

For Marine Corps users—BonD is a Navy concept and currently is not subscribed to
by the Marine Corps. Marine Corps readers need to be familiar with this Navy concept
if working with Navy personnel. The Marine Corps decision-making process is
discussed in MCWP 5-1, The Marine Corps Planning Process.

1.8.1 The Data Layer

The Data layer, also known as Tier 0, consists of information collected while observing the atmosphere and the
ocean using a constellation of in-situ and remote sensors, including satellites, altimeters, gliders, buoys, and
master clocks. This data is assimilated and fused to provide initial and boundary conditions that accurately
describe the current ocean and atmospheric environment, as well as the celestial and temporal reference frames.
The output is a collection of raw observation data on the state of the physical environment.

1.8.2 The Environment Layer

In the Environmental layer, also known as Tier 1, the Tier O data is analyzed, processed, and merged into
databases and/or prediction systems or numerical models operated on high performance computing systems to
forecast the future state of the environment. The output is a set of predictions, in space and time, of the expected
physical environment for the operation under consideration. The output usually contains a “confidence factor.”

1.8.3 The Performance Layer
In the Performance layer, also known as Tier 2, the predicted environment is fused with information about the
operational environment to predict how both friendly and enemy forces, sensors, weapons systems, and platforms
will likely perform in a given operational situation. Analysis of this fused information provides operational
implications, such as influences on planning, force structure, targeting, timing, maneuver, and TTP. The resultant
impact assessment, expressed in operator understandable terms, again with an appropriate confidence factor,
enhances SA.
1.8.4 The Decision Layer
In the Decision layer, also known as Tier 3, the SA gained in Tier 2 is applied to specific situations to quantify
risk and opportunity at strategic, operational, and tactical levels. Here, actionable recommendations are made to
the decision makers regarding force allocation and employment that directly enhance safety and warfighting
effectiveness. In Tier 3, the performance predictions made in Tier 2 are considered in the context of alternative
courses of action (COAs) to develop optimal solutions. The intent is to:

1. Understand the risks and probabilities of success

2. Maximize the advantage of asymmetric opportunities in the changing physical environment

3. Provide the most advantage to friendly forces

4. Maximize disadvantages to the enemy.

The output decision recommendation, based on an optimized understanding of the physical environment, provides
compelling rationale and superior situational understanding for the decision maker.

1.8.5 Data to Decision
In summary, the BonD concept uses sensed in-situ environmental data collected at Tier 0 to inform the high

performance environmental models at Tier 1. Embedded METOC support provides a better understanding of
decision support products at Tier 2 to improve the decision-making process at Tier 3. METOC SMEs and support
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personnel assess model performance based on agreement with actual observations to provide a better
understanding of METOC products; all the while highlighting the environmental effects on the capabilities and
limitations of assets. Fully integrating METOC support into the commander’s decision cycle directly enhances
warfighting effectiveness.

1.9 INTRODUCTION TO METOC ROLES IN DECISION CYCLES AND PLANNING

Command and control provides the operational commander with a method to synchronize and/or integrate the
force’s activities to provide unity of effort. This NWP focuses on effectively integrating METOC core mission
capabilities and enabling functions in support of operational level missions within each of the Navy’s various
warfare areas. It was written to serve as a guide for effectively integrating METOC capabilities and services into
the decision-making processes carried out by NCCs and NFCs in MOCs, and by CTFs, CTGs, carrier strike group
(CSG), expeditionary strike group (ESG), amphibious ready group (ARG), expeditionary, and other warfare
commanders in support of air, surface, sub-surface and special operations forces, and coalition commanders. This
support is provided by embedded METOC staff, integrated METOC SMEs, and reachback from METOC
commands.

Planning, conducted in accordance with the Navy planning process (NPP) or Marine Corps planning process
(MCPP), is a continuous function that precedes an operation and continues throughout the campaign or operation.
Once operations are begun, the commander must synchronize and integrate orders, including branch and sequel
planning. Fundamental during this time is exercising control through an information management (IM) process.
These actions provide the “what, where, when, and why” information that must be prioritized, synchronized and
integrated both vertically and horizontally within the command echelon structure. Assigned METOC personnel
are fully qualified to provide critical IPOE support. In the following subsections, the components of the
commander’s decision cycle are briefly reviewed, the characteristics of the far, mid, and near term planning
horizons are summarized; employment of information from the four BonD tiers are introduced; and finally [IPOE
is introduced as a disciplined methodology for applying knowledge about the operational environment to produce
intelligence estimates, analyze adversary challenges and intentions, and determine the best COAs.

1.9.1 Decision Cycles

The Navy decision cycle (figure 1-2), is conducted in four phases—assess, plan, direct, and monitor. It assists the
commander in understanding the operational environment and executing operational design during campaign
preparation and execution. Commanders assess the situation, conduct planning based on this assessment, direct
forces to execute the plan, and monitor force execution and its impacts on the adversary. Outputs of monitoring
provide the inputs for the next round of assessment. The Navy decision cycle is described in more detail in
chapter 6 of NWP 3-32, Maritime Operations at the Operational Level of War.

The Marine Corps decision cycle (figure 1-3) is part of its command and control process known as the
observation-orientation-decision-action (OODA) loop. OODA describes the basic sequence of the command and
control process. The OODA loop applies to any two-sided conflict, whether the antagonists are individuals in
hand-to-hand combat or large military formations. This process is described in more detail in chapter 2 of
MCDP 6, Command and Control.
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Figure 1-2. The Command and Control Process: the
Observation-Orientation-Decision-Action Loop
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FAR
Operational focus is on “what’s
next.” Typically responsible for
planning the next phase of
operations, (sequels),
assessing campaign/plan
progress, validating
plan assumptions.

MID
Operational focus is on “what
if.” Typically responsible for
branch planning. Validates,
refines, redirects future
operations based on effects
assessment and task
execution. Prepares

NEAR
Operational focus is on
execution of current operations
“what is.” Evaluates task
accomplishment. Directs
execution of branches
and sequels.

future operations.

Figure 1-3. Commander’s Decision Cycle with Event Time Horizon

1.9.2 Planning Horizons

Complex organizations have far-, mid-, and near-term goals. Accordingly, operational-level commanders
establish far-, mid-, and near-time horizons to focus staff preparation and execution of the operation plan
(OPLAN). An operational-level command (e.g., a Navy component commander (NCC) operating out of a
maritime operations center (MOC)), is organized to conduct future planning, future operations (FOPS) planning,
and current operations (COPS) planning, that respectively correspond to these horizons. These horizons are
depicted graphically in an overlay on the decision cycle shown in figure 1-3. Embedding METOC teams within
the commander’s staff ensures that they are fully integrated throughout the planning process.

Planning in preparation for events normally begins in the far cycle and transitions through mid- to near-planning
horizons where the events eventually go into execution. The far, mid, and near time horizons are commonly
linked to the future plans, FOPS, and current operations elements of the staff, respectively. Each time horizon has
a unique commander’s decision cycle associated with it. The speed at which each decision cycle moves (spins) is
unique to that time horizon. As a rule, the near time horizon decision cycle spins faster than the mid-time horizon
decision cycle, which spins faster than the far time horizon decision cycle. Key aspects of each time horizon’s
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decision cycle are identified in the battle rhythm. A battle rhythm is a routine cycle of command and staff
activities intended to synchronize current and future operations. The division of labor between these various
planning efforts is linked to time or events; and is situation, as well as the level of command, dependent.
Generally, a MOC focuses COPS on activities inside of 24 hours, FOPS on activities between 24 and 96 hours
and future plans on activities beyond 96 hours.

1.9.3 Employing the Battlespace on Demand Concept over Time Horizons
The four tiers of the BonD concept can be tied to the far, mid, and near time horizons as follows:

1. The focus of far term planning is future operations. During this stage of planning “broad-brushed” special
support products are developed and analyzed. Far term analyses often take a long time to produce.
Completion time for such analysis is dependent upon the spatial and temporal complexity of the request
and amount of independent analysis required. Associated data is typically tied to climatology or historic
information that has been gathered and input to databases. The results are generated within BonD
Tiers 1 and 2.

2. BonD Tiers 0, 1, and 2 provide information that is employed during mid-term planning. Mid-term planning
is completed for operations that have been committed to, except the COAs have not been identified. This
permits deliberate planning. Mid-term special support also requires substantial production effort, but it can
be provided within a day or two dependent on necessity. Because products have been previously generated
during the far phase, the same data parameters are normally used, but with a much deeper focused analysis
of a given area using modeled or forecast data.

3. Near term operations are those that are being executed or about to commence. Routine operations and
services are considered during this phase due to prior products being completed. However, smaller areas of
operation and known targets of interest can reduce the output time and provide a faster turn-around time
and use in-situ data. Near term products include both area of interest (AOI) views of static Oceanographic
and Atmospheric Master Library (OAML) databases and dynamic forecast data. The age of static data may
vary greatly dependent on data type and AOI. Information from BonD Tiers 0, 1, and 2 are all applicable
here due to the continuous cycle of current information fed to the models (e.g., in-situ data from unmanned
underwater vehicles (UUVs)) or weather observations from ships and ashore.

Operational integration of METOC data requires consideration of both product types and the time-persistent
nature of the data/product itself, whether the product is dynamic or static:

1. Dynamic Data: This data is either unknown prior to deployment or subject to frequent changes during the
mission. The data is updated on a regular or semi-regular basis, either from model output, in-situ
observations or other remotely sensed observations. Examples of dynamic data include changes in sonic
layer depth (SLD), sound speed fields where acoustic range dependent models must be run, or the location
of mobile features such as ocean fronts.

2. Static Data: Static data stems from information that is known in advance and changes infrequently.
Seasonally independent examples of static data include bathymetry, such as depth contours, and fixed
characteristics, such as surface sediments. Static data often stem from databases that are irregularly
updated, such as the OAML and the generalized digital environmental model. Many of these products are
based on analysis performed over long time periods, which fuse several data sources. Updates to these
products generally depend on requirements and availability of additional data for analysis. In addition,
climatological databases may exist for features that are not static, but have been observed over an extended
period of time and averaged over varying time periods such as months or seasons. Examples of such
climatology include ocean currents, historical frontal positions, and monthly sea-surface temperature (SST)
averages.

Using planning horizons to delineate responsibilities, commands may focus COPS on activities associated with
ongoing operations, FOPS on branch planning and future plans on sequel planning. METOC support across these
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horizons changes to support the appropriate timeframe. The METOC products and services, relating the impact of
the environment on friendly and adversary weapons, sensors, systems and people, contribute to supporting the
BonD Tier 3 commander’s decision; regardless of the time horizon.

1.9.4 Intelligence Preparation of the Operational Environment/Intelligence Preparation of the
Battlespace Integration into the Planning Process

Intelligence preparation of the operational environment (IPOE) and intelligence preparation of the battlespace
(IPB) are terms that define the analytical methodologies employed by Navy and Marine Corps personnel
respectively to reduce uncertainties concerning the enemy, environment, time, and terrain. While IPOE is used
throughout this publication, either term can be utilized and substituted one for the other, depending on the Service
branch affiliation of the reader. IPOE/IPB is an essential element of the planning process and the commander’s
decision cycle, predominantly supporting the far-to-mid planning process.

Within Marine Corps operations, IPB involves a systematic, continuous process of analyzing the threat and
environment in a specific geographic area. During the IPOE/IPB process, any factors and conditions that must be
understood to successfully apply combat power, protect the force, or complete the mission are considered. These
include the air, land, sea, space, both enemy and friendly forces; facilities; weather; terrain; the electromagnetic
spectrum; and the information environment within the operational areas, areas of interest, and areas of influence.

The METOC contribution to IPOE/IPB improves the commander’s SA through improved knowledge of the
holistic environment. Geographic constraints and other physical characteristics that can influence the
commander’s ability to accomplish the mission are highlighted in the METOC input. Appendix B expands upon
the relevance of METOC and recaptures appropriate details of the parent publication on this subject, JP-2.01.3,
Joint Intelligence Preparation of the Operational Environment.
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CHAPTER 2

Air Warfare Operations

2.1 INTRODUCTION

This chapter addresses METOC support for planning and support of air warfare (AW) missions which, for the
purpose of this chapter, includes defensive combat air operations, air and missile defense (AMD) and ballistic
missile defense (BMD). It also addresses METOC support to electronic warfare (EW) aspects of these AW
disciplines with the exception of strike warfare (discussed in chapter 11).

For the IPOE process, the complexity and variability of the environment is examined with regard to its impact on
the strengths and weaknesses of own forces and those of opposing forces. For example, dynamic atmospheric
conditions may influence safety of flight, inhibit a clear field of view of a target needed to avoid collateral
damage, or produce electronic interference. Sensor detection capabilities and weapon limitations of both friendly
and adversary systems can vary significantly. Having a thorough understanding of the environment can contribute
to commanders attaining the necessary SA to properly determine mission requirements and allocate limited
resources.

Throughout the far to near time horizons, METOC personnel continually synchronize environmental updates to
support the commander’s decision cycles and battle rhythm.

2.2 WARFARE COMMANDER SUPPORT

Integrated support is provided to air warfare, AMD and BMD commanders via METOC SMEs. As discussed in
appendix A, the level of support ranges from embedded senior and mid-grade METOC chiefs and officers to fully
integrated and embedded teams, supporting these commanders’ staffs; as well as from reachback cells (RBCs).

METOC SMEs work directly with commanders, staffs, commanding officers, and METOC liaison officer (MLO).
From climatology to current weather forecasts, they provide coordinated recommendations with other METOC
affiliates up, down, and across echelons of command. The fleet weather center (FWC) RBCs monitor appropriate
chat rooms of a supported commander and are available 24/7 for support as requested.

2.2.1 Task Group Support Personnel

NAVMETOCCOM METOC support for the AMD and BMD commanders varies by command and mission.
Strike group (SG) and ARG/Marine expeditionary unit (MEU) support for air operations is comprised of:

1. SG oceanography teams (SGOTs) deployed by the FWCs augment all aircraft carrier, nuclear (CVN) and
amphibious assault ship (general purpose) (LHA)/amphibious assault ship (multipurpose) (LHD) class
ships. Teams typically consist of:

a. An Aerographer’s Mate (AG) Chief
b. Three AG Forecasters (Navy enlisted classification (NEC) 7412)

c. Four AG Apprentice Forecasters (NEC 0000).
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The role of a strike group oceanography team (SGOT) is to support the ship and embarked staffs and to
incorporate METOC impacts into AMD and BMD mission planning. Onboard LHAs/LHDs, the SGOT
also coordinates all METOC support with the embedded MEU forecasters to provide comprehensive
support to their respective ARG.

2. Mobile environmental teams (METs)—When other classes of ships or deploying units require organic
METOC services, a smaller MET is used to support specific warfighting missions. MET composition may
flex based on the mission as well as input from the numbered fleet oceanographer. A MET team typically
consists of:

a. One AG Forecaster and

b. One AG Apprentice Forecaster.
AGs are also fully integrated into the Strike Fighter Advanced Readiness Program (SFARP) and Carrier Air Wing
(CVW) training process at the Naval Strike and Air Warfare Center (NSAWC) in Fallon, NV. Each CSG SGOT
is augmented by a forecaster from FWC Strike Detachment Fallon, who is designated as the lead forecaster for all
strike warfare support throughout the fleet response training plan (FRTP) and deployment cycle.
2.2.2 Reachback Cell Support
The FWC reachback cell (RBC) provides direct environmental support to any unit engaged in air operations,
AMD or BMD. The RBC complements detailed unit-level planning, but does not provide specific radar, electro-
optical and electromagnetic system lineup recommendations or detailed search plans. Types of support include:

1. Meteorology
a. Observations/Sensing
b. Analyses
c. Forecasts
d. Impacts, options, recommendations.

2. Climatological forecasts

3. Environmental battlespace assessments—predictions for planning and tactical operations via the use of
tactical decision aids (TDAs) and weather effects matrices.

The FWC RBCs monitor appropriate chat rooms of a supported commander and are available 24/7 for support.
2.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

As noted above, METOC SME:s are an integral part of the commander’s staff and, in turn, are essential for
building SA and supporting the commander’s decision cycle process. Their presence on the commander’s staff
ensures a better understanding of prediction products which, in turn, improves the commander’s course of action
(COA) development and potential for ultimate success. METOC SMEs are familiar with the tenets of the IPOE
process and use appendix B and similar IPOE aids presented in other METOC-related publications.

Following the BonD concept, described in chapter 1, in-situ data collected at Tier O informs the high performance
environmental models at Tier 1, improving the performance of models at Tier 2, thus improving decision-support
products at Tier 3. Embedded METOC support assesses model performance based on agreement with actual
observations, provides a better understanding of performance surfaces, and highlights the environmental effects
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on the capabilities and limitations of air and missile defense assets. Fully integrating METOC into the
commander’s decision cycle directly enhances warfighting effectiveness.

Throughout the range of military operations (ROMO) and for exercises, METOC support can provide the
following to improve models in areas with sparse information:

1. Area recommendations

2. Data collection requirements

3. Recommended pilot reports (PIREPs)

4. Intelligence, surveillance, and reconnaissance (ISR) requests.
2.4 FAR AND MID PLANNING CONSIDERATIONS
Integration of METOC products into the commander’s decision cycles normally begins with framing the
operational environment in the far time horizon. Acquiring IPOE products is essential during the early stages of
mission analysis, including all information provided from higher headquarters (HQ). As the event horizon draws
closer, more detailed data from the commander’s critical information requirements (CCIRs) process, including
both priority intelligence requirements (PIRs) and friendly force information requirements (FFIRs), can be added
to the analysis. Far and mid planning consist of future plans and FOPS respectively.
2.41 Far Planning Considerations—Future Plans
Far planning considerations can generally be regarded as strategic- or operational-level planning (i.e., level of
war). Various standard products are available to support the commander during future plans. These products are
based on climatology models or future forecast from models of similar in-situ situations forecast forward to the
observed period. Products include:

1. Tailored climatology: Historic or representative

2. Sensor and weapon performance prediction based on climatology or representative environment.

a. Target Acquisition Weapons Software (TAWS)
b. Advanced Refractive Effects Prediction System (AREPS).

In the far time horizon, AW future planning uses IPOE to describe how adversary air and missile forces operate
considering factors such as seasonal climatology. Specific areas to consider are:

1. AW Planning—Iliaison w/carrier intelligence center (CVIC) for latest intelligence, enemy order of battle
(EOB), and ISR data regarding METOC relevant information. Analyze climatology and weather
restrictions regarding:

a. Aircraft operating bases, dispersal sites, and locations. Status and disposition for environmental effects on:
(1) Enemy sortie capability from each base (aircraft durability)
(2) Enemy aircraft sensor performance by type
(3) Enemy munitions performance by type.

b. Enemy missile systems location. Status and disposition for environmental effects on:

(1) Infrastructure, storage, and launching locations
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(2) Launch platform sensor performance by type
(3) Missile performance by type.
c. Enemy integrated air defense systems (IADSs). Status and disposition for environmental effects on:
(1) Aircraft, surface-to-air missiles (SAMs), anti-aircraft artillery (AAA)
(2) C2 systems
(3) Communications links by type
(4) Support facilities.
d. Signals intelligence capabilities and EW assets including:
(1) Electromagnetic capabilities and vulnerabilities
(2) Electro-optical capabilities and vulnerabilities.

2. Climate, weather and terrain with respect to unmanned aircraft system (UAS) and aircraft launch and
recovery, specifically:

a. Winds, visibility, ceiling, significant weather
b. Sea state and direction for pitch and roll
c. Cloud layers, slant range visibility, significant weather, turbulence, and icing
d. Target-weapon pairings
e. Electro optical/electromagnetic performance.
3. Diverts, CVN, LHA/LHD and AMD asset positioning
4. Aviation and maritime refueling weather.
2.4.2 Mid Planning Considerations—Future Operations
The METOC subject matter expert (SME) plays a critical role in FOPS planning as weather frequently is a
deciding factor in the decision cycle. Knowledge of performance factors for weapons and sensors is critical for
determining the ability to detect as well as defeat a hostile force. The following standard METOC products are
available to support the commander in FOPS planning. Of note, some of these products are continuously updated
with in-situ data forecasted models to provide the latest model guidance, evolving into the initial products for
COPS.

1. Tailored forecasting: Mixed ensemble for 3—5 days

2. Sensor and weapon performance prediction based on forecast conditions or representative environment
including:

a. TAWS

b. AREPS.
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The FOPS planning effort considers long range forecasts and items with limited variability. Some areas to
consider are:

1. AW Planning—Iiaison with CVIC for intelligence and ISR updates data regarding METOC relevant
information. Analyze forecasts and weather restrictions regarding:

a.

Aircraft operating bases, dispersal sites, and locations. Status and disposition for environmental effects
on:

(1) Enemy sortie capability from each base (aircraft durability)
(2) Enemy aircraft sensor performance by type

(3) Enemy munitions performance by type.

. Enemy missile systems location. Status and disposition for environmental effects on:

(1) Infrastructure, storage, and launching locations
(2) Launch platform sensor performance by type

(3) Missile performance by type.

. Enemy IADS. Status and disposition for environmental effects on:

(1) Aircraft, SAMs, and AAA

(2) C2 systems

(3) Communications links by type

(4) Support facilities.

Signals intelligence capabilities and EW assets including:
(1) Electromagnetic capabilities and vulnerabilities

(2) Electro-optical capabilities and vulnerabilities.

2. Advisories, weather and terrain with respect to UAS and aircraft launch and recovery; specifically:

a.

b.

C.

d.

c.

Winds, visibility, ceiling, significant weather

Sea state and direction for pitch and roll

Cloud layers, slant range visibility, significant weather, turbulence, and icing
Target-weapon pairings

Electro optical/electromagnetic performance.

3. Diverts, CVN, LHA/LHD and AMD asset positioning

4. Aviation and maritime refueling weather.
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2.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS
COPS may be at the operational- or tactical-level of war. The METOC SMEs continue to support the commander
during COPS decision cycle. Because of the immediacy of these operations, many of the planning tools available
to the METOC SME can no longer be updated as they fall within the minimum product preparation window. Still,
assistance from the RBCs cannot be discounted to provide enhanced real-time support to the decision process.
Typically, the products provided during the COPS phase of the decision cycle are updates of the FOPS data, and
reflect the latest model guidance updated with in-situ data. These products generally include:

1. Current weather/near term forecasts:

a. Forecaster-in-the-loop (FITL). Embedded METOC SME provides current forecast, including reachback
support with analysis of current weather conditions—Iess than 24 hours.

b. FITL—mixed ensembles for 24-96 hours.

2. Sensor and weapon performance prediction based on forecast or representative environment including:
a. TAWS
b. AREPS.

In this near time horizon, highly variable environmental data is best observed in-situ; provided as a consistent data
source for the current operation. Some considerations are:

1. AW execution—through the COPS staff, keep abreast of plan changes that affect METOC relevant
information. Analyze current forecasts and in-situ weather, weather advisories, or warnings regarding:

a. Aircraft operating bases, dispersal sites, and locations. Status and disposition for environmental effects
on:

(1) Enemy sortie capability from each base (aircraft durability)
(2) Enemy aircraft sensor performance by type
(3) Enemy munitions performance by type.

b. Enemy missile systems location. Status and disposition for environmental effects on:
(1) Infrastructure, storage, and launching locations
(2) Launch platform sensor performance by type
(3) Missile performance by type.

c. Enemy IADS. Status and disposition for environmental effects on:
(1) Aircraft, SAMs, and AAA
(2) C2 systems
(3) Communications links by type

(4) Support facilities.

DEC 2013 2-6



NWP 3-59M/MCWP 3-35.10

d. Signals intelligence capabilities and EW assets including:
(1) Electromagnetic capabilities and vulnerabilities
(2) Electro-optical capabilities and vulnerabilities.

2. Current weather, maritime or terrestrial effects regarding UAS and aircraft launch and recovery
restrictions; specifically:

a. Winds, visibility, ceiling, significant weather
b. Seas state and direction for pitch, roll
c. Cloud layers, slant range visibility, significant weather, turbulence, and icing
d. Target-Weapons pairings
e. Electro optical/electromagnetic performance.
3. Diverts, CVN, LHA/LHD and AW asset positioning
4. Aviation and maritime refueling weather
5. Reachback analysis recommendations on observations

6. Status of the commander’s “Go/No-Go” criteria (i.e., are they being maintained/exceeded?).
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CHAPTER 3

Marine Corps Marine Air-Ground Task
Force Support

3.1 INTRODUCTION

As discussed in “Naval Amphibious Capability in the 21st Century, 2012,” it is crucial for naval forces to
maintain rapid-responsiveness, readiness, flexibility, precision, and strategic mobility to ensure access and
security in the global commons and the littoral regions that border them. Using warfare concepts and solutions
such as an “integrated naval expeditionary system,” “broadened combined arms,” and “special operations
integration,” amphibious forces meet these stated needs and provide an aggregate utility across the ROMO.
Similarly, they combine to effectively counter increasingly capable antiaccess and area denial threats that seek to
restrict the ability of naval forces to maneuver or respond.

Amphibious landings are generally regarded as the most complex and difficult of all warfare maneuvers. Before
the ship-to-shore movement can begin, a thorough IPOE considers a multitude of environmental factors. In
addition to observations, predictions, and planning considerations associated with strike warfare and undersea
warfare, METOC planners assist in determining the suitability of numerous landing zones (i.¢e., both on the beach
and inland) for a variety of assault craft (e.g., small boats, landing craft, assault vehicles, hovercraft and aircraft).
A thorough understanding of the littoral environment, to include underwater approaches and obstacles, currents,
tides, surf conditions and beach topography, is critical to mission success. For example, during the Battle of
Tarawa unexpected near-shore adverse conditions tragically caused assault craft to get hung-up short of the beach
line, resulting in a heavy toll of friendly casualties.

Considering the maritime domain as a singular battlespace (i.e., containing land, sea, air, and cyber components)
offers an opportunity, through a “single naval battle” approach, to integrate all elements of sea control and naval
power projection. Amphibious operations are the key to this concept as they combine the skills of Marine Corps
and Navy personnel to accomplish a unique set of operations in the littorals and beachhead points of entry—on
the ground, in the water or in the air. This chapter presents details of METOC support to amphibious operations—
how METOC SMEs develop forecasts and provide related METOC information to enable mission success.

3.2 SUPPORT

EMW consists of a wide range of missions; however, the primary mission is the amphibious assault or forcible
entry operation. The amphibious assault category includes Ship-to-Objective Maneuver as well as smaller scale
actions such as raids. Additional EMW mission areas include humanitarian assistance/disaster relief (HA/DR),
noncombatant evacuation operations (NEOs), theater security cooperation (TSC) activities, as well as boat
operations and hydrographic surveys. Although EMW missions differ markedly in scope and execution, they
share many of the same METOC support requirements, as they all include the movement of forces and equipment
from sea to shore and shore to sea.
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Typical support provided to the surface and vertical assaults of a forcible entry operation include:

1. Near-shore and surf-zone conditions: Forcible entry operations rely mainly on displacement and
non-displacement landing craft for the movement of forces and equipment over-the-shore, making accurate
data on near-shore environmental conditions essential. Additionally, because some EMW missions are
planned as over-the-horizon using non-displacement landing craft (i.e., the landing craft air cushion), open
ocean wave height data is important to determining the “Go/No-Go” criteria for these operations.

2. Aviation support: Aviation support is required because of the importance of the helicopter and tilt-rotor
role in transporting troops and providing fire support, fixed-wing aircraft to provide close air support, and
the role of the visual augmentation systems in providing intelligence and targeting information.

3. Fire support: Naval Surface Fire Support is a key enabling capability for forcible entry operations, and
relies on METOC information (i.e., ballistic winds) for effective employment.

Integrated support for EMW is provided by both embedded METOC SMEs and from reachback cells (RBCs).
Support varies depending on the echelon of command and the mission.

3.2.1 Integrated Support

Integrated support is provided to the commander via METOC SMEs who range from embedded senior and
mid-grade METOC officers to fully integrated teams supporting the commander and staff throughout the far to
near time horizons of the commander’s decision cycles. Planning for amphibious operations typically involves
more than Navy personnel. The embarked landing force (LF) is a critical component of the MAGTF; for joint
operations, the LF may be an Army unit or include an Army unit. In either case, the LF includes METOC SMEs
to support the planning process. As an example of METOC SMEs unique to EMW, the MAGTF includes
planners skilled at making trafficability determinations of various roads and terrain features on the beach and
further inland. Part of their analysis includes incorporating the effects of recent rains or other climactic conditions
on terrain and road conditions. The amphibious force also includes personnel capable of conducting covert
reconnaissance of near-shore and surf conditions. Within each decision cycle, the environmental updates are
continually synchronized supporting the commander’s battle rhythm.

A summary of METOC EMW support is presented in figure 3-1. A discussion of Navy support follows; USMC
support follows in paragraph 3.2.2. Strike group oceanography teams (SGOTs), based out of FWCs Norfolk and
San Diego, provide embedded and integrated deployable METOC personnel in the form of oceanography afloat
(OA) division manning and METs.

3.2.1.1 Navy Meteorological and Oceanographic Support

All operational LHA/LHD class ships embark an SGOT to augment the ship’s OA division while underway.
Teams typically consist of an Aerographer’s Mate (AG) Chief, three AG Forecasters (NEC 7412) and four AG
Apprentice Forecasters. The role of an SGOT is to act as organic METOC support to the OA division officer and
embarked staffs afloat and to assist in the integration of METOC impacts into warfighter mission planning.
Onboard LHAs/LHDs, the SGOT coordinates all METOC support with the embedded MEU forecasters to
provide comprehensive support to their respective commanders.

METOC SMEs work directly with commanders, staffs, commanding officers (COs), and METOC liaison officers
(MLOs). They provide coordination with other METOC offices across all echelons of command and RBCs for
products and services ranging from optimum track ship routing (OTSR) support to current weather forecasts and
recommendations. The RBCs monitor chat for quick updates and are available 24/7 for support.
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Operating
Environment

Summary of Key
METOC Parameters

Embedded METOC

NAVOCEANO

FNMOC

Amphibious
Raids and Assaults,
Ship-To-Objective
Maneuver (STOM)

Hydrography

Coordinate data
collected by warfighter
units with
NAVOCEANO data
and any existing charts

Produce littoral
modeled bathymetry,
Including all facets of
the tasking, collection,
processing,
exploitation, and
dissemination
(TCPED) process

Annotated Imagery

Take in-situ
observations, if
possible, and
integrate with imagery

Produce Imagery,
Including all facets of
the TCPED process
and Integrate METOC
data with man-made
structure information

Littoral Current Take in-situ Model and
Speed/Direction observations, if disseminate

possible, and integrate | forecasted data

with model data
Littoral and Take in-situ Model and
Deep-water Wave observations, if disseminate
Heights/Surf possible, and integrate | forecasted littoral data
Conditions with model data

lllumination/Visibility

Integrate modeled
data and available
derived imagery with
lunar/solar data and
in-situ observations

Assimilate visibility
information, including
detailed imagery, and
disseminate

Aviation Forecast
(e.g., wind, clouds)

Take in-situ
observations, if
possible, and integrate
with model data

Model (including
hi-resolution areas, if
requested)
disseminate
forecasted data

Tides Take in-situ Model and
observations, if disseminate
possible, and integrate | forecasted data
with model data
Ballistic Winds Take in-situ Model (including

observations, if
possible, and integrate
with model data

hi-resolution areas, if
requested)
disseminate
forecasted data

Hydro Surveys

Littoral Current Take in-situ Model and

Speed/Direction observations, if disseminate
possible, and integrate | forecasted data
with model data

Hydrography Coordinate data Produce littoral

collected by warfighter
units with
NAVOCEANO data
and any existing charts

derived bathymetry,
including all facets of
the TCPED process
FST conduct in-situ

surveys
Littoral Wave Take in-situ Model and
Heights/Surf observations, if disseminate
Conditions possible, and integrate | forecasted littoral data

with model data

Figure 3-1. Amphibious Warfare Support (Sheet 1 of 3)
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Operating
Environment

Summary of Key
METOC Parameters

Embedded METOC

NAVOCEANO

FNMOC

HA/DR

Hydrography

Coordinate data
collected by
warfighter units with
NAVOCEANO data
and any existing charts

Produce littoral
modeled bathymetry,
including all facets of
the TCPED process

Annotated Imagery

Take in-situ
observations, if
possible, and
integrate with imagery

Produce Imagery,
including all facets of
the TCPED process
and Integrate METOC
data with man-made
structure information

Aviation Forecast
(e.g., wind, clouds)

Take in-situ
observations, if
possible, and
integrate with model
data

Model (including
hi-resolution areas, if
requested)
disseminate
forecasted data

Littoral Current
Speed/Direction

Take in-situ
observations, if
possible, and integrate
with model data

Model and
disseminate
forecasted data

Non-Combatant
Operations

Littoral Wave Take in-situ Model and

Heights/Surf observations, if disseminate

Conditions possible, and integrate | forecasted littoral data
with model data

Hydrography Coordinate data Produce littoral

collected by
warfighter units with
NAVOCEANO data
and any existing

modeled bathymetry,
including all facets of
the TCPED process

charts

Annotated Imagery Take in-situ Produce Imagery,
observations, if including all facets of
possible, and the TCPED process

integrate with imagery

and integrate METOC
data with man-made
structure information

Aviation Forecast
(e.g., wind, clouds)

Take in-situ
observations, if
possible, and
integrate with model
data

Model (including
hi-resolution areas, if
requested)
disseminate
forecasted data

Littoral Current
Speed/Direction

Take in-situ
observations, if
possible, and
integrate with model
data

Model and
disseminate
forecasted data

Littoral Wave
Heights/Surf
Conditions

Take in-situ
observations, if
possible, and
integrate with model
data

Model and
disseminate
forecasted littoral data
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Figure 3-1. Amphibious Warfare Support (Sheet 2 of 3)
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Operating Summary of Key
Environment METOC Parameters Embedded METOC NAVOCEANO FNMOC

Littoral Wave Take in-situ Model and

Heights/Surf observations, if disseminate

Conditions possible, and integrate | forecasted littoral data
with model data

Hydrography Coordinate data Produce littoral
collected by modeled bathymetry,
warfighter units with including all facets of
NAVOCEANO data the TCPED process
and any existing
charts

Port/Harbor Coordinate data Analyze and

Information available in existing disseminate

TSC

charts with updated
details available from
NAVOCEANO or the

annotated imagery

intelligence
Community
Aviation Forecast Take in-situ Model (including
(e.g., wind, clouds) observations, if hi-resolution areas, if
possible, and requested)
integrate with model disseminate

data

forecasted data

Littoral Current
Speed/Direction

Take in-situ
observations, if
possible, and integrate
with model data

Model and
disseminate
forecasted data

Boat Operations

Littoral Current Take in-situ Model and
Speed/Direction observations, if disseminate
possible, and integrate | forecasted data
with model data
Hydrography Coordinate data Provide annotated
collected by imagery
warfighter units with
NAVOCEANO data
and any existing
charts
Littoral and Take in-situ Model and
Deep-water Wave observations, if disseminate
Heights/Surf possible, and forecasted data
Conditions integrate with model

data

Aviation Forecast
(e.g., wind, clouds)

Take in-situ
observations, if
possible, and
integrate with model
data

lllumination/Visibility

Integrate modeled
data and available
imagery with
lunar/solar data and
in-situ observations

Figure 3-1. Amphibious Warfare Support (Sheet 3 of 3)
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3.2.1.2 Forward Deployed Meteorological and Oceanographic Personnel

The FLTSURVTEAM and mobile environmental teams (METs) provide forward support to EMW operations
(chapter 7 provides further detail on FLTSURVTEAM support). MET personnel are sourced from the SGOTs
under the Naval Oceanography Operations Command (NOOC) Weather Services, and provide support in several
ways:

1. Their primary function is to integrate in-situ observations into meteorology forecasts in support of all
shipboard evolutions.

2. In the case of a forcible entry operation, they also forecast near-shore conditions and integrate them into
warfighter mission planning.

3. They collect tactical METOC information through in-situ observations from manned and unmanned
sensors. This enables the warfighters to exploit the environment for tactical advantage.

4. Forward-deployed personnel are critical to determining the need for FLTSURVTEAM to conduct surveys
in support of over-the-shore operations.

The composition of the forward-deployed personnel units is determined by the appropriate SGOT and the FWC in
coordination with the supported staff or organization.

The degree of METOC personnel involvement in the mission planning process depends on the type of operation
or exercise being supported. Support occurs throughout the process and in different forms, including IPB, mission
analysis, and COA development and analysis. The different types of planning events that can occur include:

1. Exercises: For exercises, the SGOTs support any staff planning functions. With sufficient advance notice
of the exercise, shore-based support is easily coordinated.

2. Deliberate planning for operations: In structured, deliberate planning for operations, the forward-deployed
personnel provide support for the staff. There is typically time for shore-based support centers to respond
to requests for support (RFSs) and provide reachback support, but there may be a more restrictive timeline
compared to exercise support.

3. Rapid response planning process (R2P2): A modified version of the MCPP, R2P2 typically has a six-hour
timeline, which may preclude much of the reachback support. In these cases, the forward-deployed
personnel are prepared to provide METOC support based on in-situ observations coupled with forecast
products that have already been generated and posted for use.

3.2.1.3 Shore-Based Support Centers

Naval Oceanographic Office (NAVOCEANO) and FLTSURVTEAM provide near-shore hydrography, both to
identify potential safety of navigation concerns and as inputs to other near-shore oceanographic models (e.g.,
current speed and wave height). Fleet Numerical Meteorology and Oceanography Center (FNMOC) supplies
numeric weather prediction guidance in support of all EMW missions performed by the host ship and/or
embarked staff. In all cases, where either an OA division or a MET is present, the shore-based support centers
coordinate their support through these forward-deployed personnel.

In addition, the SGOTSs coordinate with the numbered Fleet Environmental Science Officer staffs, which are
aligned to the Marine expeditionary brigade (MEB) HQ, for long-range EMW planning and the integration of
METOC into EMW execution strategies. Within the NOOC, expeditionary warfare (EXW) coordinates with
weather services to provide command-level EMW support guidance and coordinate support between the SGOTs.

NOOC EXW has overall responsibility for identifying and collecting metrics for EMW. NOOC EXW coordinates
with weather services to establish metrics collection procedures. The metrics are reported back to the NOOC for

DEC 2013 3-6



NWP 3-59M/MCWP 3-35.10

use in future Navy program, training, and organizational decisions. NOOC EXW also coordinates with Naval
Oceanography Special Warfare Center (NOSWC) to leverage the existing naval special warfare program metrics
where applicable.

3.2.2 Marine Air-Ground Task Force Support

The MAGTEF is supported by organic USMC METOC personnel who in turn support the Navy METOC
commands and USMC missions. The METOC Services officer functions as an advisor to the commander and
coordinates all MAGTF meteorological and oceanographic requirements. Operational support to USMC missions
can vary based upon Service priorities. For example, in a conflict with predominately land combat missions, the
support provided might include aviation impacts, terrain and visibility conditions, riverine operations, and cold
climate impacts.

Forward support is provided by USMC METOC personnel. The makeup, roles and responsibilities of these
METOC support units are under the cognizance of the USMC. A summary of USMC mission areas support by
METOC agencies is presented in figure 3-2. This list of missions is representative of those performed by USMC
personnel, but is not all inclusive.

3.2.2.1 Marine METOC Occupational Field

The METOC Occupational Field (OCCFLD) is responsible for collecting, assessing, and disseminating METOC
intelligence relevant to friendly and enemy force strengths and vulnerabilities for the planning and execution of
operations necessary to characterize the battlespace. This includes atmospheric, space, climatic, and hydrologic
intelligence for use in the production of tactical decision aids (TDAs) and METOC effects matrices. The METOC
OCCFLD is comprised of military occupational specialty (MOS) 6842, METOC Forecaster, MOS 6852, METOC
Impacts Analyst, and MOS 6802, METOC Officer and is progressive in nature.

Billets include assignment to Marine expeditionary force (MEF), MEB, MEU, Intelligence Battalion,
Meteorological and Oceanographic Support Team (MST), Marine Air Traffic Control (ATC) Detachment,
Control Squadron, Marine Corps Air Station and Facility, chemical-biological incident response force, Naval
Meteorology and Oceanography Professional Development Center, Training and Education Command, and
instructor duty at Marine Detachment Keesler Air Force Base.

The typical skill set of a METOC impacts analyst mirror those of MOS 6842 with advanced duty, skill, and
knowledge requirements. The METOC impacts analyst considers all meteorological and oceanographic factors,
from the bottom of the ocean, to the weather over the operations area, to the factors affecting satellite operations
or communications in the upper atmosphere and space; and is responsible for the assessment and characterization
of the battlespace in terms of what and how environmental conditions can affect MAGTF operations. The
METOC impacts analyst helps commanders and their staff to exploit environmental conditions by characterizing
the battlespace and the impacts it can have on mission planning and execution. These Marines are experienced
and have a high level of competency in meteorology, oceanography, and littoral sciences.

The weather forecasters predict meteorological conditions, making an educated opinion of future weather
environments. Typical duties include the retrieval and analysis of METOC data to formulate short- and long-
range forecasts of weather conditions affecting all elements of MAGTF operations. On the basic level, forecasters
analyze and interpret satellite and radar patterns in the atmosphere. Continuous weather observations are required
across the area of operations (AO) in order to develop an operational forecast that commanders trust. All USMC
METOC personnel are trained to take observations.
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Operating
Environment

Summary of Key
METOC Parameters

NAVOCEANO

FNMOC

Current
Operational Focus
on Overseas
Contingency

Aviation Forecast (e.g.,
wind, clouds)

Model (including
hi-resolution areas, if requested)
disseminate forecasted data

lllumination/Visibility

Model (including
hi-resolution areas, if requested)
disseminate forecasted data

Precipitation

Model (including
hi-resolution areas, if requested)

Operations disseminate forecasted data
Snow Depth Model and disseminate forecasted
data
Air Temperature Model and disseminate forecasted
data
Hydrography Produce littoral derived
bathymetry, including all
facets of the TCPED
process
Aviation Forecast (e.g., Model (including
wind, clouds) hi-resolution areas, if requested)
disseminate forecasted data
Annotated Imagery Produce imagery, including
all facets of the TCPED
process and integrate
Maritime Strategy METOC data with
Execution man-made structure
information

Littoral Current
Speed/Direction

Model and disseminate
forecasted data

Littoral Wave Heights/Surf
Conditions

Model and disseminate
forecasted data

lllumination/Visibility

Assimilate visibility information,
including detailed imagery, and
disseminate

Tides

Model and disseminate
forecasted data

War Plan Execution

Aviation Forecast (e.g.,
wind, clouds)

Model (including
hi-resolution areas, if requested)
disseminate forecasted data

Hydrography

Produce littoral derived
bathymetry, including all
facets of the TCPED
process

Littoral Current
Speed/Direction

Model and disseminate
forecasted data

Littoral Wave Heights/Surf
Conditions

Model and disseminate
forecasted data

Tides

Model and disseminate
forecasted data

lllumination/Visibility

Assimilate visibility information,
including detailed imagery, and
disseminate
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Figure 3-2. United States Marine Corps Support
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3.2.2.2 Marine Air-Ground Task Force and Aviation Combat Element
The highest level of METOC support capability provided to MAGTF and aviation combat element (ACE) specific
operations is the deployment of the Meteorological Mobile Facility (Replacement). It provides the following
capabilities:

1. Doppler radar.

2. Organic METOC satellite reception.

3. Lightning detection.

4. Local sensors.

5. Remote sensors.

6. Upper air sensing capability.

7. Robust communication capability.

8. Characterization of atmospheric, ocean, and fresh water features to include:

a. Tides and currents

b. Beach gradient and composition

c. Air temperature, atmospheric pressure, aviation weather parameters, illumination, visibility, cloud
cover, ceiling height, icing, and precipitation and snow depth.

9. Conduct sensor emplacement and operate remote weather sensors and sensor networks in a semipermissive
environment.

10. Conduct aviation forecasts supporting UAS and standard aviation platform operations.
3.2.2.3 Marine Expeditionary Unit Meteorological and Oceanographic Team

A MEU’s METOC table of organization consists of one officer and two forecasters, however only the two
forecasters are deployed with the unit when embarked in a ship. The officer and the remaining two forecasters
remain behind as part of a fly-in echelon should operations require additional support.

3.2.2.4 Meteorological and Oceanographic Support Teams

MSTs are task organized and equipped to provide a limited level of METOC support. They are capable of rapidly
deploying as a stand-alone asset in response to a crisis or as a first-in METOC capability to establish METOC
support in anticipation of follow-on forces. The MST deploys with man-portable, ruggedized environmental
collection, and data processing equipment.

3.2.2.5 Shore-Based Support Centers

As in all EXW mission areas, the forward-deployed USMC METOC personnel rely on NAVMETOCCOM
shore-based support centers. Shore-based support centers respond to RFS as necessary, including RFS from
forward-deployed USMC entities and shore-based USMC entities, such as the Marine Corps Intelligence Activity.
Specifically, the NAVOCEANO provides riverine environmental characterizations, near-shore hydrography,
hazards to navigation/operations and surf-zone conditions. The FNMOC provides atmospheric forecast data and
aviation support, as well as visibility and dust information. USMC METOC personnel are responsible for the
collection of metrics for their operations.
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3.2.2.6 Marine Corps Installation Regional Meteorological and Oceanographic Centers for
Continental United States Marine Corps Air Station Support

Two Marine Corps installation (MCI) regional meteorological and oceanographic centers (RMCs) provide
continental United States (CONUS) Marine Corps Air Station support. MCI-East RMC supports the east coast of
the United States; MCI-West RMC supports the west coast of the United States.
3.2.3 Additional Support Considerations
METOC support provides area recommendations for exercises as well as data collection and sampling plans to
provide updated support to areas with sparse information. All support requests are provided through embedded
METOC SMEs and RBCs.
3.2.3.1 Reachback Cell Products and Services
The RBC provides direct environmental support to any unit engaged in subject warfare. RBC complements
detailed unit-level planning, but does not provide specific sensor system lineup recommendations or detailed
sensor plans. Types of support include:

1. Tailored and regional ocean modeling to support planning and TDAs, general assessments of acoustic

conditions and more detailed analyses of acoustic variability and overall probability of detection across

multiple sensors.

2. Analysis of ocean dynamics in particular areas of interest (e.g., tactical oceanographic features assessment
(TOFA)).

3. Planning studies for theater and strike force/group operations.
4. Water sampling guidance based on analysis of oceanographic dynamics.

5. Ocean feature (i.e., front and eddy) location reports and Oceanographic Model data via Defense Message
System broadcasts.

6. Ocean current and drift modeling.
7. Critical factor charts in certain areas world-wide for theater commanders.
3.2.3.2 Product and Subject Matter Expert Support Requests

Requests for METOC SME:s integrated support is made to CNMOC. Requests for RBC support can be made via
telephone, email, chat, or message traffic.

3.2.3.3 Priority Considerations of Support
Requests for tailored or specialized support are prioritized as follows:
1. Priority 1—real-world operations or planning studies to support contingency plans or operations
2. Priority 2—deployed, multiunit or multinational major exercises
3. Priority 3—major exercises in the FRTP for deployment certification and equivalent training (e.g.,
composite training unit exercise (COMPTUEX), joint task force exercise (JTFEX), undersea warfare

exercise (USWEX), fleet synthetic training—Joint (FST-J), and fleet synthetic training—force (FST-F))

4. Priority 4—major experimental exercise series
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. Priority 5—other exercises in Fifth, Sixth, and Seventh Fleets designed for unit level proficiency or
engagement

. Priority 6—United States Fleet Forces Command (USFF) and Third Fleet unit or single strike group level
exercises early in the FRTP.

Requests for integrated augmentation are prioritized as follows:

1

2.

6.

. Priority 1—real world operations in any fleet
Priority 2—strike group deployments to Seventh Fleet

Priority 3—major exercises in the FRTP for deployment certification and equivalent training (e.g.,
COMPTUEX, JTFEX, and FST-J)

. Priority 4—other major afloat exercises

. Priority 5—shore-based exercises in the FRTP (fleet synthetic training—group commander (FST-GC), fleet
synthetic training—warfare commander (FST-WC)) and deployments in fleets other than Seventh Fleet

Priority 6—unit level exercises.

Typical tailored or specialized support includes:

1

. Amphibious operations
a. Beach slope, composition
b. Modified surf index and surf observations
c¢. Illumination, visibility
d. Winds, seas, currents.
. Navigation
a. Port briefs
b. Local effects
c. Tides
d. Currents.
. Anchoring
a. Winds, seas, currents, visibility, bottom type
b. Rigid hull inflatable boat (RHIB) operations.
. Search and Rescue.
a. Drift
b. SST
c. Visibility

d. Seas.
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3.3 THE MARINE CORPS PLANNING PROCESS

The basic building block for force structure within the USMC is the MAGTF. It is sized to meet any USMC
mission, from a unit size to a force size as well as special MAGTFs. With a MAGTF in place in the amphibious
force, the mission planning is likely to be done using the MCPP. This six-step process, shown in figure 3-3, is
slightly different than the NPP, though in many respects it is very similar. It is well-suited to support the planning
of landings and assaults and other types of missions traditionally conducted by amphibious forces.

In addition to a deliberate planning process (which may take place over a period of days or weeks), the MCPP is
complementary to a much more rapid execution rhythm that frequently is experienced in the conduct of
amphibious operations. During a R2P2 evolution, the combined Navy—Marine Corps team is expected to move
expeditiously through all six steps in as little as 6 hours. METOC planners must become familiar with the MCPP
and be ready to provide support in a R2P2 context. Marine Corps Warfighting Publication 5-1, Marine Corps
Planning Process, provides an extended explanation of the MCPP.

These planning methodologies provide integrated support for NCC, numbered fleet commander (NFC), CTFs,
and SG commanders, as well as other warfare commanders.

Problem
Framing

N/

Course of Action
Comparison and
Decision

Course of Action
Development

Course of Action
Wargaming

Orders
Development

Figure 3-3. Marine Corps Planning Process
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3.4 INTEGRATION INTO THE OPERATIONAL COMMANDER’S DECISION CYCLES

METOC SMEs are knowledgeable of the concepts and solutions discussed above and integrate readily into the
commander’s decision cycle for amphibious operations. Those assigned to support EMW likewise have an
understanding of the MCPP and are ready to participate in it.

As in all warfare areas, METOC SMEs assigned to support a commander are an integral part of the planning
process and support the commander in far, mid, and near term planning. To this end, support for all echelons in
this warfare area is comprised of three components:

1. METOC SMEs work directly with commanders, staffs, COs, and MLOs. They provide coordination with
other METOC offices up and down as well as across the echelons of command offering inputs for OTSR to
current weather forecasts, weather impacts for weapon system performance, and presenting various
recommendations.

2. Embedded ARG support.

3. Amphibious reachback support; monitoring chat for quick updates and being available 24/7 in response to
requests for support.

Following the BonD concept, described in chapter 1, in-situ data collected at Tier O informs the high performance
environmental models at Tier 1, improving the performance of models at Tier 2, thus improving decision-support
products at Tier 3. Embedded METOC support assesses model performance based on agreement with actual
observations, provides a better understanding of performance surfaces, and highlights the environmental effects
on the capabilities and limitations of expeditionary assets. Fully integrating METOC into the commander’s
decision cycle directly enhances warfighting effectiveness.
3.5 FAR AND MID PLANNING CONSIDERATIONS
METOC integration into the commander’s decision cycles normally begins with framing the operational
environment in the far time horizon. Acquiring IPOE products is essential during the early stages of mission
analysis, to include all information provided from higher HQ. As the event horizon becomes closer more detailed
data is added to the analysis from the CCIRs.
3.5.1 Far Planning Considerations—Future Plans
Integration in the far time horizon (i.e., future planning), considers more static items like land contours and
bottom features and type, as well as seasonal climatology. This provides good insight for the far time horizon.
Additional areas to consider are:
1. Is there sufficient modeling resolution for the upcoming operation or exercise?
a. What is the time frame to improve this data?
b. Do we have time to position assets to improve the models?
2. Are there additional assets that can improve my understanding of this environment?

a. What is the current level of detail?

b. How much time is required to improve this information?
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In developing future plans, the METOC SME considers obtaining the following suggested readily available,
standard products. These products are based on climatology models or future forecasts from models of similar in-
situ situations. Products include:

1.

9.

10.

3.5.2

Critical factors analysis including:
a. Static with relevance

b. Immovable features

o

. Stationary factors
d. Historic bathymetry

e. Historic hydrographic data.

. Hydrographic information for the surf zone in a permissive environment

. CCIRs for oceanographic, hydrographic, and bathymetric (OHB) in a nonpermissive environment
. Climatology (i.e., historical weather)

. Currents, wave heights, surf zone, bathymetry, bottom type

. Hazards to navigation

. Beach slope

. Trafficability

TAWS
AREPS.

Mid Planning Considerations—Future Operations

For integration in the mid time horizon (i.e., FOPS), the METOC SME considers long range forecasts and items
with limited variability for planning. Some areas to consider are:

1.

2.

What are the METOC constraints for the scheme of maneuver planning?
Is there current support data available?

a. Are there any change recommendations to be made to either the data available or the manner in which it
is being obtained?

b. Is the in-situ data immediately available?

c. Where is the data the sparsest?

. Are there any surveillance operations planned or in progress that can support the METOC effort?

a. New intelligence threat data?

b. New ISR or imagery?

. What are the METOC effects on route planning, advisories, and diverts?
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In support of the above, METOC SMEs have access to standard products that can support FOPS planning. Of
note, some of these products are continuously updated with in-situ data forecasted models to provide the latest
model guidance, evolving into the initial products for COPS. They include the following:

1

2.

USMC reconnaissance

Long range models with environmental trends

. Climatology changes that might stem from phenomena such as a tropical cyclone

. Imagery changes

. Tides

. Wave buoys and gliders in water to start the time series including informing data with more current models
. Long term weather impacts

. Sensor and weapon performance prediction based on forecast or representative environment.

a. TAWS

b. AREPS.

3.6 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS

The near time horizon is largely dependent upon highly variable environmental data that is best observed in-situ
and provided as a consistent data source for the current operation. Some considerations are:

1.

2.

5.

Is the current METOC observation plan feeding the models as needed?

Does the operation task (OPTASK) METOC SUPP or METOC line of communications (LOC) need a
change to reflect better data?

. Are there gaps in the current scheme of maneuver?

a. Is the support providing what is needed?
b. Are there any improvement recommendations?

c. Are additional assets required?

. Are there any surveillance operations planned or in progress that can support the METOC effort?

a. New intelligence threat data?
b. New ISR or imagery?

What are the METOC effects on route planning, advisories, and diverts?

The following are suggested standard products to support the commander during COPS. Typically these products
are updates of the FOPS data and reflect the latest model guidance normally updated from in-situ data:

1.

2.

USMC reconnaissance

Long range models with environmental trends
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3. Imagery changes
4. Tides

5. Wave buoys, riverine sensors, and gliders in water to start the time series; informing data with more
current models

6. NOWCAST for H-Hour with attention to “Go/No-Go” criteria; data posted on Collaboration-At-Sea page

7. Real time beach forecasts from advance force operation teams that can provide in-situ information such as
wave heights and wave periods

8. TOFA; to include fronts and eddies
9. Current and long-term weather impacts
10. Sensor and weapon performance prediction based on forecast or representative environment.
a. TAWS

b. AREPS.
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CHAPTER 4

Antisubmarine Warfare Operations

4.1 INTRODUCTION

Dynamic oceanographic and atmospheric conditions influence the detection capabilities and limitations of both
friendly and adversary antisubmarine warfare (ASW) sensor and weapon systems. More than in any other warfare
area, an ASW planner must have a thorough understanding of environmental dependence. The integration of
sensor and weapon performance prediction systems into modern ASW C2 systems relies on high fidelity
environmental models providing the most accurate data available. The resultant SA enables ASW planners to
properly determine mission requirements and allocate limited resources.

NWP 3-21, Fleet Antisubmarine Warfare and NTTP 3-21.1, Antisubmarine Warfare Commander’s Manual
together provide the strategic, operational, and tactical basis of Full Spectrum ASW—the framework from which
commanders can derive ASW TTP. This chapter highlights the METOC community aspects of these ASW
principles. The complexity and variability of the environment dictate that planners concentrate on specific areas
within the environment developed during the IPOE process of the far- and mid-term planning phases.

4.2 ANTISUBMARINE WARFARE COMMANDER SUPPORT

Integrated support for ASW varies depending on the echelon of command and the mission. Remote integrated
support is provided to the commander via METOC SMEs ranging from senior and mid-grade METOC chiefs and
officers at Stennis Space Center (SSC), MS to fully integrated teams supporting the commander and staff
throughout the entirety of the commander’s decision cycle. Support for NFCs, NCCs, CTFs, CSG commanders,
and warfare commanders is comprised of three components: (1) ASW RBC, (2) naval oceanography
antisubmarine warfare teams (NOATS), and (3) naval oceanography antisubmarine warfare detachments
(NOADs). NOATSs and NOADs are organized under naval oceanography antisubmarine warfare center (NOAC)
SSC, and NOAC Yokosuka.

4.2.1 Antisubmarine Warfare Reachback Cell

The ASW RBC is a centralized, 24/7, support cell operated by NOAC SSC supports worldwide ASW operations.
It provides detailed environmental analysis and modeling for antisubmarine warfare commanders (ASWCs). The
ASW RBC, collocated with the NAVOCEANO, is comprised of military oceanographers and acrographer’s mates
(AGs), sonar technicians, and civilian scientific experts. The ASW RBC also leverages expertise from Fleet
Numerical Meteorology and Oceanography Center (FNMOC) Monterey, as required. The RBC monitors chat
24/7 to support commands.

4.2.2 Naval Oceanography Antisubmarine Warfare Teams
NOATsS are experts in ASW-related environmental analysis, forecasting and planning. They deploy to provide
direct support to theater and CSG ASWCs, maritime patrol and reconnaissance aircraft (MPRA) tactical
operations centers (TOCs), and MPRA mobile tactical operations centers (MTOCs). A team is typically
composed of two to three personnel to provide on-scene planning and analysis support to ASW operations and to
act as a forward liaison element to the ASW RBC. They complement the skills of other experts such as:

1. Acoustic intelligence (ACINT) specialists

2. Sonar system operators
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3. Mobile training teams (MTTs) for interactive multisensor analysis training (IMAT)
4. MTTs for sonar tactical decision aid (STDA).

NOATS stationed at NOAC SSC support all CONUS-based destroyer squadron (DESRON) staffs through
workups and deployments as well as flyaway teams (FATSs) for ASW operations and major exercises for USFF,
Third, Fifth, Sixth, and Seventh Fleets. NOATSs deployed from NOAC Y okosuka support forward-deployed naval
force, commander, task force (CTF)-74, CTF-72, CTF-57, CTF-54 and CDS-15. NOATS can concurrently
support multiple units and may provide remote support via E-mail, chat, or similar systems.

4.2.3 Naval Oceanography Antisubmarine Warfare Detachments

Naval oceanography antisubmarine warfare detachments (NOADs) provide direct support to MPRA squadrons,
Naval Mine Anti-Submarine Warfare Center NMAWC), and CTF-69. The NOADs located in Jacksonville,
Kaneohe Bay, Whidbey Island, Misawa, and Kadena provide support to collocated MPRA squadrons. NOAD,
Jacksonville also provides environmental product support to CTF-57 and CTF-67. NOADs Norfolk and San Diego
are collocated with and provide support to NMAWC for mentoring and assessment within the fleet response training
plan (FRTP). NOAD Naples is colocated with CTF-69, Naples and supports ASW exercises and operations in the
Sixth Fleet.

4.3 INTEGRATION INTO OPERATIONAL COMMANDER'’S DECISION CYCLES

METOC SMEs work directly with commanders, staffs, commanding officers, and METOC liaison officers and
provide coordination with other METOC affiliates across the echelons of command. The support ranges from far
term critical factors analysis (CFA) to current weather, oceanographic conditions and sensor recommendations
impacting ASW (e.g., impact of an OTSR divert recommendation on ASW measures of effectiveness must be
evaluated). The ASW RBC monitors task force and sea combat commander coordination chat for timely updates
and are available 24/7 for support.

Within each decision cycle, the environmental updates are continually synchronized to support the commander’s
battle rhythm. Following the BonD concept, described in chapter 1, in-situ data collected at Tier 0 informs the high
performance environmental models at Tier 1, improving the performance of models at Tier 2, thus improving
decision-support products at Tier 3. Embedded METOC support assesses model performance based on agreement
with actual observations, provides a better understanding of performance surfaces, and highlights the environmental
effects on the capabilities and limitations of ASW assets. Tier 3 support occurs when multiple criteria such as the
ocean acoustic environment and acoustic sensor performance are analyzed with operational constraints, dynamic
intelligence updates and interpreted, then understood during decisionmaking. Fully integrating METOC into the
commander’s decision cycle directly enhances warfighting effectiveness.

4.4 FAR AND MID PLANNING CONSIDERATIONS

METOC integration into the ASW portion of a commander’s decision cycles normally begin with framing the
operational environment in the far time horizon. Acquiring IPOE products is essential during the early stages of
mission analysis including all information provided from higher headquarters.

The IPOE process feeds the mission analyses phase of the NPP and continues this process throughout the phases
of COA development, COA analysis, and COA comparison and decision, continuously updating all phases from
the CCIRs.

4.4.1 Far Planning Considerations—Future Plans

In the far time horizon, future planning considers more static items like bottom features and type, as well as
seasonal climatology and historical shipping traffic patterns. They provide good insight for the far time horizon.
Some areas to consider for contacting NOAC RBC include:

1. Determining the authoritative model for the area of interest.

2. Requesting expendable bathythermograph (XBT) sampling guidance for the authoritative model from
NOAC RBC.
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3. Requesting additional IPOE or IPB planning data. Of note, a two week to two month turn around period is
generally required for standard planning products, which depend on the size and scope of the project.
Notwithstanding standard processing times, all requests are met according to the priority of the information
requested as well as the timelines for the material; noting a potential degradation to quality for short time
frame requests.

The following suggested standard products support the commander. Some of these products are based on
climatology models or future forecasts from models of similar in-situ situations forecasted forward to the
observed period.

1. Climatology (atmospheric and oceanographic), acoustic parameter climatology, and climatology-based
acoustic path availability (APA)

2. CFA static with ASW relevance
a. Bathymetry and slope
b. Wrecks
c. Bottom types, bottom loss
d. Historical shipping.
3. Environmental analysis based on climatology or representative environment
4. Nonacoustic assessment.
a. TAWS
b. AREPS.
4.4.2 Mid Planning Considerations—Future Operations

FOPS in the mid time horizon, consider long range forecasts and items with limited variability for planning. Some
areas to consider are:

1. What are the METOC constraints for scheme of maneuver planning?
2. Is there current ASW support data available?

a. Is a water sampling plan (WSP) available from the RBC?

b. Is in-situ data immediately available?

c. Where is the data the sparsest?
3. Are there any surveillance operations that can inform METOC?

a. New intelligence threat data?

b. New ISR information?

4. What are the METOC effects on route planning, advisories, and diverts?
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Of note, some of these products are continuously updated with in-situ data forecasted models to provide the latest

model guidance, evolving into the initial products for COPS.

1.

2.

APA.
Interactive multisensor analysis training (IMAT) and STDA output.
a. Max continuous detection and counter-detection range

b. Max near-continuous detection and counter-detection range.

. Object drift model (ODM).

. Water sampling plan (it is imperative current environmental samples are sent to NAVOCEANO as this

drives forecasted models which provide the latest model guidance).

. TOFA.

a. Fronts and eddies

b. SLD, cutoff frequency (COF), and deep sound channel (DSC).

. Acoustic grid analysis.

a. Wide area STDA output

b. Varies with numbers of sensors, platforms, depths and area size.

. Long term weather impacts.

. Nonacoustic analysis.

a. TAWS

b. AREPS.

4.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS

The integration of current METOC data in the near time horizon cannot be overstated. COPS are those events that

are in progress or will occur within the next 24 hours. An in-depth IPB identifies those factors that might

influence the choice of a COA and is a cornerstone to the success of any operation. As the event proceeds beyond

planning and into early execution the changing effects of weather can impact the selected COA. Therefore,
variable environmental data is observed in-situ and compared to modeled ASW predictions which provided the
baseline data source for the current operation. Some areas to consider are:

1.

2.

Request water sampling guidance from NOAC:
a. Is the WSP providing enough data to update the models correctly?

b. Should the OPTASK METOC SUPP or METOC LOI/OPTASK ASW SUPP/sea combat commander
(SCC) DIMs be updated to reflect a need for better and more current data?

Are there gaps in the current scheme of maneuver?
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3.

5. What are the METOC effects on route planning, advisories, and diverts?

Are the ASW assets and RBC support providing what is needed?
a. Any improvement recommendations?

b. Are additional assets required?

METOC?
a. Any new intelligence threat data?

b. Any new ISR information?

NWP 3-59M/MCWP 3-35.10

. Are there any surveillance operations on-going or planned that can provide additional information to

The following are suggested standard products to support the commander during COPS. Typically these products
are updates of the FOPS products and normally reflect the latest model guidance updated with in-situ data:

1.

2.

APA
IMAT and/or STDA results
a. Max continuous detection and counter-detection range

b. Max near-continuous detection and counter-detection range.

. ODM

WSP

. TOFA

a. Fronts and eddies

b. SLD, COF, DSC.

. Acoustic grid analysis

a. Wide area STDA output

b. Varies with numbers of sensors, platforms, depths, and area size.
. Current and forecast weather impacts

. Nonacoustic analysis.

a. TAWS

b. AREPS.
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4.6 ANTISUBMARINE WARFARE REACHBACK CELL PRODUCTS AND SERVICES

The ASW RBC generally provides direct environmental support to the antisubmarine warfare commander, but
can provide support to any unit engaged in ASW if the workload permits. The RBC complements detailed unit-
level ASW planning, but does not provide specific sonar system lineup recommendations or detailed sonar search
plans. As such, the RBC products are best used by METOC SME’s to provide operationally relevant information
and Tiers 2 and 3 recommendations to the decision makers. Types of support include:

1. Tailored and regional ocean modeling to support ASW planning and tactical decision aids

2. General assessments of acoustic conditions and more detailed analyses of acoustic variability
3. Analysis of ocean dynamics in specific AOIs (i.e., TOFAs)

4. Planning studies for theater and strike force/group ASW operations

5. Water sampling guidance based on analysis of oceanographic dynamics

6. Ocean feature (e.g., fronts and eddies) location reports and oceanographic model data via defense message
system broadcast

7. Ocean current and drift modeling
8. Critical factor charts in certain areas world-wide for theater ASW commanders/submarine force.

To ensure that support of far, mid, and near time horizons is technically achievable, METOC processes are
mapped to timelines. Special planning support products generally depend on the scope of what is being asked.

Far term analyses often take a long time to produce, dependent on the spatial and temporal complexity of the
request and amount of independent analysis required. Products such as strategic planning environmental
assessments encompass a large amount of data types, require both qualitative and quantitative analysis, and
therefore take more time to produce.

Mid- and near-term special support products such as a tactical oceanographic assessment (TOA) or tactical
acoustic assessments also require a substantial effort in production, but can be turned around within a day or two
dependent on specific necessity.

Deliberate planning products include both AOI views of static OAML databases such as Digital Bathymetric Data
Base—Variable Resolution static data combined, and analyzed with dynamic forecast data.

The age of static data in deliberate planning products vary greatly dependent on data type and AOI. OAML data
bases are updated irregularly and often depend on availability of new data. Routine operations and services
depend on the AOI. These are outputs from ocean forecast model runs or schedule batch processing. The results
are available to METOC SMEs on a daily basis and generally are posted to the Navy Enterprise Portal—
Oceanography (NEP-Oc).

4.6.1 Product and Subject Matter Expert Support Requests

METOC products are discussed in appendix A. Requests for deploying (naval oceanography antisubmarine
warfare team (NOAT) support are made to the fleet commander (and info NOAC SSC or NOAC Y okosuka).
NOAC Yokosuka has a NOAT permanently assigned to CTF-74. The format for the request message is located on
the “Global ASW Reference” section of the ASW Directorate portion of the NEP-Oc. Further information can be
provided by the ASW RBC command duty officer. Requests for RBC support can be made via telephone, email,
chat, or message traffic.
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4.6.2 International Submarine Escape and Rescue Liaison Office

In the event of a submarine rescue operation, the International Submarine Escape and Rescue Liaison Office
(ISMERLO) contacts the ASW RBC with the last known datum of the endangered submarine, and provide a
recommended port of embarkation for the rescue forces. The ASW RBC provides a rapid assessment of the
bathymetry, sediment composition, ocean currents, ocean temperatures and wave forecasts at the rescue datum.
The ASW RBC coordinates with the appropriate FWC to provide an embarkation airport forecast. The ASW RBC
coordinates with the appropriate FWC to provide a forecast at both the rescue datum and the port of embarkation.
All data is compiled and posted on the ISMERLO Unclassified Web site for rescue planning until the rescue
operation is completed or secured.

4.6.3 Priority Considerations of Antisubmarine Warfare Support

Request prioritization comes into consideration upon product workload exceeding RBC product output capacity.
Requests for tailored or specialized support are prioritized as follows:

1. Priority 1—real-world ASW operations or planning studies to support contingency plans or operations
2. Priority 2—deployed, multiunit or multinational major ASW exercises

3. Priority 3—major ASW exercises in the FRTP for deployment certification and equivalent training (e.g.,
COMPTUEX, JTFEX, USWEX, FST-J, and FST-F)

4. Priority 4—major experimental exercise series (e.g., Valiant Shield and Southeast Antisubmarine Warfare
Integration Training Initiative [SEASWITI])

5. Priority 5—other ASW exercises in Fifth, Sixth, and Seventh Fleets designed for unit level proficiency or
engagement

6. Priority 6—USFF and Third Fleet unit or single strike group level exercises early in the FRTP (e.g., FST-
WC, FST-GC).

Requests for NOAT augmentation are prioritized as follows:
1. Priority 1—real world ASW operations in any fleet
2. Priority 2—SG deployments to Sixth and Seventh Fleets

3. Priority 3—major ASW exercises in the FRTP for deployment certification and equivalent training (e.g.,
COMPTUEX, JTFEX, FST-J, USWEX, and Integrated Antisubmarine Warfare Course (IAC)-2)

4. Priority 4—other major afloat ASW exercises (e.g., Valiant Shield, RIMPAC, SEASWITI)

5. Priority 5—shore based ASW exercises in the FRTP (FST-GC, FST-WC, IAC-1/S) and deployments in
fleets other than Seventh Fleet

6. Priority 6—unit level ASW exercises.
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CHAPTER 5

Intelligence, Surveillance, Reconnaissance
and Information Operations

5.1 INTRODUCTION

This chapter discusses the METOC community support of Intelligence, Surveillance, and Reconnaissance (ISR).
An in-depth understanding of environmental impacts on ISR missions is required in order to provide planners
with the SA to properly determine mission requirements and allocate limited resources. The complexity and
variability of the environment dictate that planners concentrate on specific areas within the environment
developed during the [POE process of the far and mid-term planning phases. This provides the basis for a more
granular review during the near term planning phase.

5.2 SUPPORT

Integrated METOC support for ISR is provided to the MOC by the METOC cell and to the commander, carrier air
wing by METOC SMEs, and to ONI and other intelligence agencies via designated METOC SMEs. As discussed
in appendix A, the level of support ranges from embedded senior and mid-grade METOC chiefs and officers to
fully integrated and embedded teams, supporting these commanders’ staffs; as well as from RBCs.

5.2.1 Task Group Support Personnel

NAVMETOCCOM METOC support for the ISR mission varies by command and mission. CSG, ARG, and
expeditionary strike force support for ISR operations is comprised of strike group oceanography teams (SGOTs)
based out of the FWCs: FWCs augment all CVN and LHA/LHD class ships. Teams typically consist of:

1. AG Chief
2. Three AG Forecasters
3. Four AG Apprentice Forecasters.

The role of an SGOT is to support the ship and embarked staffs and to incorporate METOC impacts into ISR
mission planning. Onboard LHAs/LHDs, the SGOT also coordinates all METOC support with the embedded
MEU forecasters to provide comprehensive support to their respective commanders.

AGs are also fully integrated into the SFARP and CVW training process at the Naval Strike and Air Warfare
Center (NSAWC) in Fallon, NV. Each CSG SGOT is augmented by a forecaster from FWC Strike Detachment
Fallon, who is designated as the lead forecaster for all strike warfare support throughout the fleet response
training plan (FRTP) and deployment cycle.

5.2.2 Reachback Cell Support

Environmental support for ISR missions is provided by sensitive compartmented information facility capable units
in NAVOCEANO, Naval Ice Center and the Joint Typhoon Warning Center. METOC professionals are also
embedded at, and provide liaison with, intelligence community commands such as the Defense Intelligence Agency,
National Geospatial-Intelligence Agency, National Security Agency, and the Office of Naval Intelligence.
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Within the NAVMETOCCOM staff the Assistant Chief of Staff for ISR, (i.e., N2), manages the naval
oceanography intelligence community relationships. The N2 leverages networks and supports expertise,
capabilities and resources to deliver time critical, relevant, and actionable battlespace characterization information
to the warfighter through IPOE.
The FWC RBC provides some direct environmental support to the strike warfare commander who also is
responsible for employment of CSG ISR assets. The RBC complements detailed unit-level planning, but does not
provide specific radar, electro-optical and electromagnetic system lineup recommendations or detailed search
plans. Types of support include:
1. Meteorology

a. Observations and sensing

b. Analyses

c. Forecasts

d. Impacts, options, and recommendations.

2. Climatological forecasts

3. Environmental battlespace assessments and predictions for planning and tactical operations via the use of
tactical decision aids and weather effects matrices.

The FWC RBCs monitor appropriate chat rooms of a supported commander and are available 24/7 for support.
The Naval Oceanographic Office’s Surf Eagle ISR program provides littoral, riverine and geospatial intelligence
(GEOINT) environmental intelligence support to intelligence agencies and special and expeditionary warfare

commanders supporting OPLANS and CONPLANS. Types of support include:

1. Full spectrum geospatial intelligence (FSG)—In-depth environmental intelligence and persistent
monitoring

2. Derived bathymetry
3. Environmental performance surfaces (BonD Tier 2/3)
4. Oceanographic environmental intelligence analyses

5. Discovery and dissemination of all Joint Worldwide Intelligence Communications System (JWICS)
products and services.

5.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

METOC SMEs work directly with commanders and staffs to coordinate employment of land based and carrier
based ISR assets. The ISR reachback capability is available 24/7 as requested for support. Additionally, the
METOC officer coordinates with the staff, in particular with the intelligence officer, to ensure received satellite,
reconnaissance, and geospatial intelligence information is released to METOC ISR reachback activities. Releasing
this information allows reachback analysts to review the intelligence data with a METOC perspective, improving
the commander’s overall SA.
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Following the BonD concept, described in chapter 1, in-situ data collected at Tier 0 informs the high performance
environmental models at Tier 1. This improves the Tier 2 performance support products to enhance the decision-
making process at Tier 3. Imbedded METOC support can provide recommendations to improve the models
performance, highlight the environmental effects on the capabilities and limitations of assets to improve the
commander’s COA development and ultimate success.

Throughout the ROMO and for exercises, METOC support can provide the following to improve models in areas
with sparse information.

1. Area recommendations
2. Data collection requirements
3. PIREPs
4. ISR requests.
5.4 FAR AND MID PLANNING CONSIDERATIONS
Integration of METOC products into the commander’s decision cycles normally begins with framing the
operational environment in the far time horizon. Acquiring IPOE products is essential during the early stages of
mission analysis, including all information provided from higher HQ. As the event horizon draws closer, more
detailed data from the CCIR process, including both priority intelligence requirements (PIRs) and FFIRs, can be
added to the analysis.
5.4.1 Far Planning Considerations—Future Plans
In the far time horizon, various standard products are available to support the commander’s deployment of land
and/or space based national ISR assets. These products are based on climatology models or future forecast from
models of similar in-situ situations forecasted forward to the observed period. Products include:
1. Tailored climatology: Historic or representative greater than 90 days out
2. Sensor and weapon performance prediction based on climatology or representative environment
a. TAWS
b. AREPS.

3. Climate, weather, riverine, littoral, and inland waterways analysis with respect to special warfare and
intelligence operations/requirements

a. Tailored riverine, littoral and inland waterway analysis

b. Requested FSG—routine monitoring of specific areas identified by operations for water levels, river
crossing points, and land exposure based on tides or floods

¢. Noncombatant evacuation operation (NEO) and HA/DR analysis such as ingress/egress points, off-shore
staging points, or similar types of requirements.

4. On-Line On-Demand Oceanographic and Meteorological Services: Marginal Ice Zones, Global Wave

Heights and winds, Environmental Performance Surfaces, historical riverine and littoral analyses, and
bathymetry.
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Future planning uses IPOE to describe how adversary air and missile forces operate considering factors such as
seasonal climatology. Specific areas to consider are:

1. Planning: liaison with the CVIC for the latest intelligence, EOB, and ISR data regarding METOC relevant
information. The METOC team analyzes climatology and weather restrictions regarding:

a.

Aircraft operating bases, dispersal sites, and locations. Attention is placed on the status and disposition
of environmental effects on:

(1) Enemy sortie capability from each base (aircraft durability)
(2) Enemy aircraft sensor performance by type

(3) Enemy munitions performance by type.

. Enemy missile systems location; reviewing the status and disposition for environmental effects on:

(1) Infrastructure, storage, and launching locations
(2) Launch platform sensor performance by type

(3) Missile performance by type.

. Enemy IADS. Status and disposition for environmental effects on:

(1) Aircraft, surface to air missiles (SAMs), and antiaircraft artillery (AAA)
(2) C2 systems

(3) Communications links by type

(4) Support facilities.

Signals intelligence capabilities and EW assets including:

(1) Electromagnetic capabilities and vulnerabilities

(2) Electro-optical capabilities and vulnerabilities.

2. Climate, weather and terrain with respect to UAS and aircraft launch and recovery.

a.
b.
c.

d.

€.

Winds, visibility, ceiling, significant weather

Seas for pitch and roll

Cloud layers, slant range visibility, significant weather, turbulence, and icing
Target-weapons pairings

Electro-optical/electromagnetic performance.

3. Diverts, CVN, LHA/LHD and AMD asset positioning.

4. Aviation and maritime refueling weather.
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5.4.2 Mid Planning Considerations—Future Operations
The METOC SME plays a critical role in FOPS planning, as weather frequently is a deciding factor in the
decision cycle. Knowledge of performance factors for weapons and sensors is critical for determining the ability
to detect as well as defeat a hostile force. The following standard METOC products are available. Of note, some
of these products are continuously updated with in-situ data forecasted models to provide the latest model
guidance, which then evolve into the initial products for COPS.
1. Tailored forecasting
a. Mixed ensemble (combination of FITL and ensemble forecast) for 3—5 days.
2. Sensor and weapon performance prediction based on climatology or representative environment
a. TAWS
b. AREPS.

3. On-Line, On-Demand Oceanographic and Meteorological Services

a. Marginal Ice Zones, Global Wave Heights and winds, Environmental Performance Surfaces, historical
riverine and littoral analyses, and bathymetry

b. NEO and HA/DR analysis such as ingress/egress points, off-shore staging points, or similar types of
requirements.

FOPS planning considers long range forecasts and items with limited variability. Some considerations are:

1. ISR Planning—Iliaison with the CVIC for intelligence and ISR updates data regarding METOC relevant
information. Analyze forecasts, and weather restrictions regarding:

a. Aircraft operating bases, dispersal sites, and locations. Status and disposition for environmental effects on:
(1) Enemy sortie capability from each base (aircraft durability)
(2) Enemy aircraft sensor performance by type
(3) Enemy munitions performance by type.
b. Enemy missile systems location. Status and disposition for environmental effects on:
(1) Infrastructure, storage, and launching locations
(2) Launch platform sensor performance by type
(3) Missile performance by type.
c. Enemy IADS to include the status and disposition for environmental effects on:
(1) Aircraft, SAMs, and AAA
(2) C2 systems
(3) Communications links by type

(4) Support facilities.
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d. Signals intelligence capabilities and EW assets including:
(1) Electromagnetic capabilities and vulnerabilities
(2) Electro-optical capabilities and vulnerabilities.
2. Advisories, weather and terrain with respect to UAS and aircraft launch and recovery; specifically:
a. Winds, visibility, ceiling, and significant weather
b. Seas for pitch and roll
c. Cloud layers, slant range visibility, significant weather, turbulence, and icing
d. Target-weapons pairings
e. Electro-optical/electromagnetic performance.
3. Diverts, to include CVN, LHA/LHD ISR asset positioning
4. Aviation and maritime refueling weather.
5.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS
The METOC SME:s continue to support the commander during COPS decision cycle. Because of the immediacy
of these operations, many of the planning tools available to the METOC SME can no longer be updated, as they
fall within the minimum product preparation window. Still, assistance from the RBCs cannot be discounted to
provide enhanced real-time support to the decision process. Typically the products provided during the COPS
phase of the decision cycle are updates of the FOPS slides and reflect the latest model guidance updated with in-
situ data. These products generally include:

1. Current weather/near term forecasts:

a. FITL—Embedded METOC SME provides current forecast, including reachback support with analysis
of current weather conditions—Iess than 24 hours

b. FITL and mixed ensembles for 24-96 hours.
2. Sensor and weapon performance prediction based on forecast or representative environment
a. TAWS
b. AREPS.
3. On-Line On-Demand Oceanographic and Meteorological Services: Marginal Ice Zones, Global Wave

Heights and winds, Environmental Performance Surfaces, historical riverine and littoral analyses, and
bathymetry.
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In this near time horizon, highly variable environmental data is best observed in-situ; provided as a consistent data
source for the current operation. Some areas to consider are:

1. ISR execution: through current operations staff, plan changes that affect METOC relevant information.
Analyze current forecasts and in-situ weather, weather advisories or warnings regarding:

a. Aircraft operating bases, dispersal sites, and locations. Review the status and disposition for

b.

C.

environmental effects on:

(1) Enemy sortie capability from each base (aircraft durability)

(2) Enemy aircraft sensor performance by type

(3) Enemy munitions performance by type.

Enemy missile systems location. Status and disposition for environmental effects on:
(1) Infrastructure, storage, and launching locations

(2) Launch platform sensor performance by type

(3) Missile performance by type.

Enemy IADS. To include the status and disposition for environmental effects on:
(1) Aircraft, SAMs, and AAA

(2) C2 systems

(3) Communications links by type

(4) Support facilities.

d. Signals intelligence capabilities and EW assets including:

(1) Electromagnetic capabilities and vulnerabilities

(2) Electro-optical capabilities and vulnerabilities.

2. Current weather, maritime or terrestrial effects regarding UAS and aircraft launch and recovery
restrictions:

c.

Winds, visibility, ceiling, significant weather

. Seas for pitch and roll

. Cloud layers, slant range visibility, significant weather, turbulence, and icing

Target-Weapons pairings

Electro-optical/electromagnetic performance.

3. Diverts, to include shore-based facilities, CVN, LHA/LHD, and ISR asset positioning.

4. Aviation and maritime refueling weather.
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5. Reachback analysis recommendations on observations.

6. Are the commander’s “Go/No-Go” criteria being maintained/exceeded?
5.5.1 Reachback Cell Products and Services
The RBC provides direct environmental support to any unit engaged in subject warfare. The RBC complements
detailed unit-level planning, but does not provide specific system lineup recommendations or detailed ISR search
plans. Types of support include:

1. Tailored and regional ocean modeling to support planning and tactical decision aids, general assessments

of acoustic conditions and more detailed analyses of acoustic variability and overall probability of

detection across multiple sensors.

2. Analysis of ocean dynamics in particular areas of interest (e.g., tactical oceanographic features
assessments).

3. Planning studies for theater and strike force/group operations.
4. Water sampling guidance based on analysis of oceanographic dynamics; specifically:
a. Ocean feature (front and eddy) location reports
b. Oceanographic model data via defense message system broadcast.
5. Ocean current and drift modeling.
6. Critical factor charts in certain areas world-wide for theater commanders.
5.5.2 Product and Subject Matter Expert Support Requests
Requests for integrated support are made to the Commander, Naval Meteorology and Oceanography Command
Oceanography Operational Watch (COOW) by METOC SMEs. Requests for RBC support can be made via

telephone, email, chat, or message traffic. Strategic (i.e., longer term) requests for analysis can be made by
contacting the unified geospatial operations officer. These requests are integrated into production plans.
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CHAPTER 6

Mine Warfare Operations

6.1 INTRODUCTION

NWP 3-15/MCWP 3-31, Naval Mine Warfare, Volumes 1 and II, provide the strategic, operational, and tactical
framework from which commanders can derive mine warfare (MIW) TTP. This chapter highlights the METOC
community support of these warfare principles warranted at the operational commander level. Having a complete
understanding of environmental variables affords planners the SA to properly determine mission requirements and
allocate limited resources. The dynamic environmental factors of the littoral have an extraordinary impact on
mine countermeasures (MCM) system performance and the general conduct of related operations. Therefore,
environmental awareness, in advance of planning and operations is crucial to effective and efficient MCM
planning and execution. Further, the environment affects all aspects of MIW: minelaying, minehunting, and
minesweeping. Minefield planning and development of COAs relating to MCM operations (e.g., hunt or sweep)
are based on an environmental analysis as part of a larger IPOE assessment.

IPOE assists the mine warfare commander (MIWC) and the mine countermeasures commander (MCMC) in
defining the operating area (OPAREA), evaluating the effects of the environment on the mining and MCM
systems, and in developing a COA. Interpretation and exploitation of the environment provides information to the
operational commanders, which can be used in deriving an accurate level of effort assessment (i.e., asset
management and performance) and remaining risk to follow-on forces. Specifically, the purpose of [POE is to
collect environmental data to support decisions on the optimal placement of operational areas, efficient utilization
of resources, and optimization of asset allocation (i.e., the mix of resources and their placement within the
OPAREA). Further, it allows for on-scene replanning of the MCM mission once the mission has started, and
provides for the continued population of the Mine Warfare Data Center’s environmental databases.

One significant aspect of this larger IPOE effort is Mine Warfare Survey (MIWS). A MIWS is a continuous
evolution of collection, processing, analysis, and fusion of environmental data. The resultant products and
databases require storage, maintenance, and dissemination of MIW-related environmental and contact data for
strategic, operational, and tactical implementation. IPOE may be performed throughout all phases of warfighting
from strategic through tactical timelines. However, MIWS implies environmental data collection in a benign,
permissive location where there is no expectation of encountering hostile forces or mines. The relationship
between the various operational areas, missions, and sensors supporting IPOE are shown in figure 6-1.

METOC data collected during MIWS can also provide critical information to other warfare areas including ASW,
NECC, EMW, and NSW.

6.2 SUPPORT
Integrated support for MIW is provided primarily through military and civilian teams from the Naval
Oceanographic Office (NAVOCEANO) and the Naval Oceanography Mine Warfare Center (NOMWC). The
support structure consists of:

1. Embedded METOC SMEs

2. NOMWC unmanned underwater vehicle (UUV) platoons

3. NOMWC/NAVOCEANO mission analysis or data fusion cell (DFC) teams

4. NOMWC MIW-RBC.
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Environmental Data Collection in Support of
Intelligence Preparation of the Operational Environment
SENSORS
MISSIONS .
AREAS Environmental
] Mine Warfare Surveys (MIWS) Sensors
Operational Semi Permissive/Permissive—No Mines
Areas
. . Tactically
Defined Rapid Environmental Employable
Q-Routes Assessment (REA) Environmental
Area of Hostilities—No Mines Sensors
Ports, Harbors,
and Navigable
Waterways MCM Operations Through the
Mined Area Sensors (TTS)
Data

Figure 6-1. Relationship among Sensors, Missions and Operational Environments for
Intelligence Preparation of the Operational Environment

These components ride on a backbone of NAVOCEANO scientific and METOC SME capabilities. In addition,
NOMWOC has placed embedded component personnel at all major MCM staffs. All of these capabilities are
scalable based on the echelon of command and the scope of the mission. This methodology provides integrated
support for MIWCs and MCMCs and synchronizes with integrated support at the NCC, NFC, and CTF level
through embedded senior METOC staff from higher echelon METOC commands.

6.2.1 Naval Oceanography Mine Warfare Center Embedded Support

NOMWC embedded components are collocated with MCM forces in key forward and continental U.S. locations.
They provide commanders and operational units with organic METOC expertise and act as eyes-forward to
ensure optimized support is provided to enhance operational planning and execution. Embedded components are
located in San Diego, Norfolk, Sasebo and Bahrain.

6.2.2 Naval Oceanography Mine Warfare Center Reachback Cell Support

The MIW RBC provides tactically relevant environmental support to MIW forces worldwide by:

1. Providing the critical interface between the NAVOCEANO MIW scientific and subject matter expertise
and production and the MIW fleet users, enabling coordinated development of theater specific and tailored
products based on force requirements.

2. Proactive engagement of embedded NOMWC component personnel and MIW staffs through the exercise
of the operations planning process to optimize MIW effectiveness through the application of the
environment.

3. Maintaining unprecedented environmental and operational SA of global MIW efforts with NAVOCEANO
SMEs and leveraging that knowledge to aggressively promote and deliver timely and relevant support
products.
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4. For environmental MIW support, MIW staffs and units contact the MIW RBC through email addresses and
phone numbers listed on the MIW pages on the Nonsecure Internet Protocol Router Network
(NIPRNET)/SECRET Internet Protocol Router Network (SIPRNET) NEP-Oc; see appendix A,
paragraph A .4.1.

6.2.3 Naval Oceanography Mine Warfare Center Integrated Unmanned Underwater Vehicle
Support

NOMWC has two operational UUV platoons that operate Mk 18 MOD 1 Swordfish UUVs. The platoons are
manned, trained, and equipped to perform IPOE (to include route surveys and doctrinal bottom type (DBT)
determination) and bottom mine hunting. The platoons do not have mine clearance capability.

6.2.4 Naval Oceanography Mine Warfare Center Data Fusion Cell Support

The MIW-DEFC leverages the experience of NAVOCEANO as the administrators of the master contact data base
(MCDB) and in-situ environmental analysis, along with the post mission analysis requirements and expertise of
the NOMWC. Collocated and under tactical control of the MCMC, the DFC combines the efforts of NOMWC'’s
tactical post-mission analysts and NAVOCEANO SME:s to centralize, correlate, and fuse tactical contacts to
improve contact management capability for the MCMC; thereby enabling reduction in the MCM clearance
timelines. The DFC enhances the core functions of a postmission analysis (PMA) cell by combining PMA
functionality with contact correlation, fusion, and change detection capability.

Collectively, NAVOCEANQO'’s experience in managing large amounts of mine-like contact data, performing
change detection, and environmental analysis is combined with the NOMWC PMA operators in identifying the
tactical threat and reducing the overall number of mine-like contacts reported, thus reducing the mine clearance
timeline. In addition to streamlining PMA for NOMWC’s UUV data, the DFC provides a focused team to
integrate data from various MCM assets and provide the following products and services to the MCMC:

1. IPOE, tactical contacts derived from NOMWC UUYV data
2. Change detection when baseline imagery is available
3. Contact fusion recommendations.

For a DFC to be employed, tactical contacts and/or raw sensor data are required from the airborne, surface, and
underwater MCM systems. The contacts and/or sensor data and any appropriate baseline data are ingested into a
common data-store or storage device. The tactical data is then reformatted for use in the appropriate PMA and
change detection software tools. Figure 6-2 provides a generic view of the concept of employment for the DFC. In
the case of NOMWC/NAVOCEANO DFC support, the PMA tool is Environmental Post Mission Analysis. Once
PMA is conducted on the tactical data and change detection is performed using the tactical data as compared to
the baseline data, contact management reports are generated for ingestion into the Mine Warfare and
Environmental Decision Aids Library (MEDAL), the MIW tactical decision aid. MEDAL provides the common
operational picture to the MCMC.

Size and scope of the DFC can vary greatly depending on the following factors: number of units employed,
number of missions per day, length of missions, and type of data (e.g., contact attributes, contact snippet/image,
full tactical imagery).

6.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

METOC integration into the commander’s decision cycles normally begins with framing the operational
environment in the far time horizon. Acquiring IPOE products is essential during the early stages of mission
analysis including all information provided from higher headquarters. As the event horizon draws closer, more
detailed data from CCIRs, including both priority intelligence requirements (PIRs) and FFIRs, is added to the
analysis.
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Data Fusion Cell

MEDAL TDA

‘MCMC - COP”

Surface Mine
Countermeasures
(SMCM)
(Ships)

PMA & Change Detection

EPMA

Environmental
Post-Mission
Analysis

Build 3.0.0

Underwater Mine
Countermeasures
(UMCM)
(UUVs)

\W

Airborne Mine

Countermeasures
(AMCM) Storage & Services
(Helos)
COP—common operational picture PMA—postmission analysis
EPMA—environmental postmission analysis TDA—tactical decision aid

MEDAL—Mine Warfare and Environmental Decision Aids Library

Figure 6-2. Data Fusion Cell Concept of Employment Architecture

Following the BonD concept, described in chapter 1, in-situ data collected at Tier O informs the high performance
environmental models at Tier 1, improving the performance of models at Tier 2; thus improving decision-support
products at Tier 3. Embedded METOC support assesses model performance based on agreement with actual
observations, provides a better understanding of performance surfaces, and highlights the environmental effects
on the capabilities and limitations of MIW and MCM assets. Fully integrating METOC into the commander’s
decision cycle directly enhances warfighting effectiveness.

6.4 FAR AND MID PLANNING CONSIDERATIONS

The environment plays a crucial role in MIW missions. It is the primary planning consideration and drives the
placement, location, and extent of MIW operations. Environmental factors that affect MIW planning and
operations include tides, currents, sea state, water depth, bathymetry, and bottom conditions. Atmospheric,
magnetic, acoustic, and pressure environments are also considered. A summary of these factors and their impacts
is shown in figure 6-3. Through integrated METOC support and IPOE during the far- and mid-term planning
phases, the commander and planning staff can recognize environmental complexity and variability that often
dictate concentration on specific areas within an operational environment. This culminates in a more granular
IPOE during the near planning and execution phase.
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Category

Factors

Major Operational Impact

Atmospheric
Characteristics

Climatic conditions, duration
of darkness and light,
visibility, air temperature,
wind speed and direction,
particulate matter
precipitation, storm
frequency, and icing

All operational limitations and restrictions common to
adverse atmospheric conditions, platform and
equipment selection, force level requirements, and
logistical concerns

conditions

Bathymetry Water depth, slope, and Extent of operation area in relation to mine type to be
water depth fluctuations due | countered; choice of countermeasure, platforms, gear;
to tides, storms, and river and (deep water, shallow water, very shallow water,
run-off surf zone), tactics; limits to diver employment

Sea Surface Wave height and direction, Operational limits for surface craft, unmanned

currents, tidal currents, and
surf

underwater vehicles, launch and recovery of off-board
systems, explosive ordnance disposal personnel, and
MCM equipment; actuation probability for pressure
mines; rate and direction of sweep or hunt, mine
detection capability; navigability and maneuverability of
displacement craft, UUVs, and towed equipment; diver
operation limitations; mine burial

Ice Conditions

Thickness and extent of sea
ice

Modify, restrict, or preclude operations depending on
extent and thickness of ice

Water Column

Water temperature, salinity

Temperature affects mammals; ability to optically locate

Properties (conductivity), turbidity, mines; conductivity affects magnetic sweep; sound
sound velocity profile, velocity profile affects sonar effectiveness and
scattering, noise underwater communications

Seabed Bottom roughness, Decision to employ hunting or sweeping techniques;

Characteristics

composition, burial, and
clutter

limitations on mechanical sweep gear; extent to which a
mine may bury; limiting hunting system performance

Biologic
Environment

Biofouling conditions,
hazardous marine life

Ability to detect and classify mines visually or with
sonar; marine life presenting potential hazard to divers;
kelp and other hazards to unmanned underwater
vehicles; effect on sonar performance

Anthropogenic

Obstacles, pollution, debris

Effect on towed, unmanned systems, and sweep gear

Figure 6-3. Environmental Factors Affecting Mine Countermeasures
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6.4.1 Far Planning Considerations—Future Plans

In the far time horizon, future planning considers more static items. The following suggested standard products
support the commander. Providing good insight for the far time horizon, these products are based on climatology
models or future forecasts from models of similar in-situ situations forecasted forward to the observed period. The
standard products include:

1. Tactical imagery (acoustic imagery)
Sediments, roughness, clutter, DBT
CFA static with relevance

Hazards to navigation plots

Hunt versus sweep plots

UUYV operational area plots
Historic bathymetry plots

Impact burial plots

° ® N 0 kWD

Climatology

—
=

. TOA based on climatology.

Some questions to consider in the MIW planning effort include:
1. Is there sufficient modeling resolution for the upcoming operation or exercise?
2. What is the time frame to improve this data?
3. Does time permit repositioning of assets to improve the models?
4. Are there additional assets that can improve one’s understanding of this environment?
5. What is the current level of detail?
6. How much time is required to improve this information?

7. Does tactical (i.e., historical) acoustic imagery exist for the operational areas to reduce clearance timelines
through the use of change detection? If not, are assets available to collect acoustic imagery?

8. Does baseline data exist in potential routes or OPAREAs that enable the DFC to conduct change detection?

9. Can a MIW asset (e.g., NOMWC UUYV platoon or navigation test support ship (T-AGS)) be employed to
obtain baseline data and updated DBT in potential routes or OPAREAs?

6.4.2 Mid Planning Considerations—Future Operations

Integrating in the mid time horizon, FOPS considers long range forecasts and items with limited variability for
planning. The following suggested standard products, most of which were used during future planning, support
the commander. Some of these products are the initial products for COPS and are continuously updated with in-
situ data, driving forecasted models to provide the latest model guidance. The products include:

1. Tactical imagery (acoustic imagery)

2. DBT
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10.

. CFA static with relevance

. Hazards to navigation plots
. Hunt versus sweep plots

. UUV operational area plots
. Historic bathymetry plots

. Impact burial plots

TOA

Ocean Currents.

Some questions to consider are:
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1. What are the METOC constraints for scheme of maneuver planning?

2. Is there current support data available?

a. Any recommendations based upon information presented?

b. Is in-situ data immediately available?

c. Where is the data the sparsest?

3. Are there any surveillance operations that can inform METOC?

a. New intelligence threat data?

b. New ISR or imagery?

4. What are the METOC effects on route planning, advisories, and diverts?

6.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS

The aim of IPOE is to identify those factors that might influence the choice of a COA. These areas affect current
operations and are continuously updated with in-situ data driving forecasted models to provide the latest model
guidance.

During COPS, highly variable environmental data is best observed in-situ; provided as a consistent data source.
Some areas to consider are:

1

2

N

. Is the current METOC observation plan feeding the models as needed?

. Does the OPTASK METOC SUPP or METOC LOI need a change to attain better data?

. Are there gaps in the current scheme of maneuver?

. Is the support providing what is needed? If not, any improvement recommendations?

. Are additional assets required?
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6. Are there any surveillance operations that can inform METOC?

7. Is there any new intelligence threat data?

8. What are the METOC effects on route planning, advisories, and diverts?
The following suggested standard products again support the commander during COPS. Typically these products
are updates of the FOPS slides and reflect the latest model guidance normally updated from in-situ data. Products
include:

1. Tactical imagery (acoustic imagery)

2. DBT

3. CFA Static w/relevance

4. Hazards to navigation plots

5. Hunt versus sweep plots

6. UUV operational area plots

7. Historic bathymetry plots

8. Impact burial plots

9. TOA

10. Ocean currents.

6.6 ADDITIONAL SUPPORT CONSIDERATIONS
METOC support can provide area recommendations for exercises, as well as data collection and sampling plans to
provide updated support to areas with sparse information. All support requests are provided through embedded
METOC SMEs or RBCs. Questions not covered here can be directed to POCs at appropriate support facility.
6.6.1 Reachback Cell Products and Services
The Fleet MIW/MCM forces request operational support from the NOMWC RBC. The NOMWC RBC
coordinates directly with the Deputy Commander, NMAWC and subordinate commands to provide all
environmental data, from strategic planning to tactical METOC assessments. Using the METOC SMEs at
NAVOCEANO, the NOMWC RBC provides timely, accurate, consistent, and relevant environmental products
and support to enhance the preparation, planning, and execution of MIW exercises and operations. At minimum,

this support consists of the following:

1. Bottom characteristics: sediments, roughness, clutter, DBT, bathymetry, hazards of navigation, sidescan
sonar survey imagery, and MCDB contacts

2. Physical oceanography: temperature, salinity, pressure, currents, water clarity/visibility

3. TOA, which include METOC impacts chart (e.g., celestial almanac, winds seas, currents), diver visibility
information and recommended dive windows or other products, as required.
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Other types of support include:

1. IPOE overlays and planning data in geospatial information system and MEDAL formats. Available
overlays include:

a. Cloud ceilings, precipitation, winds, visibility, daylight hours, and air temperature

b. DBT, burial, sediments, underwater visibility, sea temperature, salinity, tides, sea state, currents,
underwater hazards, and bathymetry.

2. Environmental data files tailored to mission operating areas.

3. Tailored tactical and operational oceanographic assessments and METOC modeling support from
NAVOCEANO and FNMOC (e.g., forecasted currents, dive windows, and drift models) that assist with
mission planning.

4. NAVOCEANO support for measuring critical MCM oceanographic parameters worldwide. Assets for
conducting these measurements include:

a. Acoustic Doppler current profile—Provides current measurements throughout the water column at a
single point.

b. Ocean glider—Collects data throughout the water column. It records salinity, temperature, optical data
and current measurements.

6.6.2 Environmental Data Collection

One of the most important keys to successful MIW combat operations is the accurate collection, collation, and
dissemination of environmental information obtained during peacetime and immediately after the cessation of
hostilities. The precision and quality of this data directly affects the time required for completion of operations,
the safety of MCM forces, and risk to friendly shipping after completed operations. The effort to provide accurate
data should be of the same priority as the effort to provide quality mine intelligence.

Peacetime environmental data collection efforts are not normally welcomed in an adversarial country’s waters. In
the past, data collected years earlier, best estimates, and educated guesses have been used when more precise
information was required and not available. While accurate and timely data is available from the NAVOCEANO,
commercial and academic sources for environmental data frequently are available for most littoral nations of the
world. Every effort is expended to ensure that the quality and precision of environmental data is the best available
without violating rules of engagement or unnecessarily arousing a belligerent nation’s suspicions during
peacetime. While of great importance, the information collected during peacetime is generally insufficiently
specific for the degree of precision required for MIW operations. Real time in-situ facts are of paramount
importance for efficiency and safety.

Conflict creates a new and less hospitable feature that hinders collection efforts. While precision and quality are in
greater demand, the ability to gather data is even more restricted than during peacetime. In the favor of the
MCMC however, is the more precise geographic location of suspected minefields. Seasonal and ephemeral data is
more closely monitored and the type of MCM operation to be undertaken can be better defined with the databases
from peacetime collection coupled with information from seasonal anomalies and predictions in the specific
geographic area of interest.

In-situ collection from forces on location actually engaged in operations is the best, most precise information
available. This collection can directly influence risk to MCM forces, efficiency of MCM operations, risk to
transiting forces, and ultimately, the time required to complete the mission. Data collected while on site is done in
real-time and much that directly affects combat system performance and environmental prediction models can be
collected by MCM platforms. While bathymetry information can be collected by expendable bathythermographs
(XBTs), much can be collected by the AN/SQQ-32 sonar and the AN/UQN-4 fathometer. With signal processing
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technology and operator training, characterization of the sea bottom sediment and a prediction of conductivity of
the sediment can be produced from the fathometer, and reverberation noise and clutter can be refined by the sonar.

6.6.3 Sources for Environmental Data

NAVOCEANO maintains databases and archives of environmental information for Navy applications. In
addition, they publish the Mine Warfare Pilot, a compendium of environmental information that is general in
nature but also encompasses specific geographic areas within each pilot. More precise data can come from the
environmental prediction models available at NAVOCEANO. In particular, mine burial prediction models are the
initial input to a commander in selecting whether MCM forces can engage in sweeping or hunting operations.
Environmental information is available, as well, from commercial sources and academia in specific areas of
interest. Collection by other naval forces on site is made available as rapidly as possible. Data on water column
depth, temperature, salinity, and local atmospheric conditions is of great importance and may only be available in
real-time form from on-site U.S. Navy forces exterior to MCM platforms.

6.6.4 Prediction Models

Prediction models generally fall into four categories:
1. Environmental prediction (i.e., mine burial, current circulation, or magnetic surveys)
2. Acoustic prediction (i.e., sound speed profile)

3. Combat system performance prediction (e.g., sonar range prediction or magnetic sweeping safe current
prediction)

4. Tactical decision aid (TDA) models (which integrate the first three models).

Validity is tested and refined during peacetime exercises for proper operation in time of conflict. Models require
full and accurate environmental information and the collection must be registered (acoustic data collected in the
same geographic area as magnetic data, for instance) and in a usable format for MCM operational use.

NAVOCEANO is the repository for all environmental models and can access models outside of DOD sources as

well. These products are discussed in COMNAVMETOCCOMINST 3140.1M, United States Navy
Meteorological and Oceanographic Support Manual.
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CHAPTER 7

Navy Expeditionary Combat Operations

7.1 INTRODUCTION

This chapter addresses NAVMETOCCOM’s concept of METOC support to the planning and support of Navy
EXW operations as conducted by NECC, including FLTSURVTEAM support operations. Within
NAVMETOCCOM, EXW includes construction, irregular warfare (IR), noncombat operations and other such
operations conducted under the auspices of NECC by several different naval and joint combat commands and
organizations; each having a unique and specialized role intended to give U.S. forces dominance over the enemy.
NECC, as the Echelon III Type Commander, is responsible for the following commands: Explosive Ordnance
Disposal Groups ONE and TWO, Coastal Riverine Groups ONE and TWO, Navy Expeditionary Logistic Support
Group, FIRST Navy Construction Division, Navy Expeditionary Intelligence Command, Maritime Civil Affairs
and Security Training Group, and the Explosive Combat Readiness Group. Each of these separate entities are
organized and operated differently, as well having different missions within the overall conduct of EXW.
Accordingly, METOC support to these separate entities is tailored according to the demands of the supported
force and the availability of limited assets.

Naval oceanography EXW is focused on increasing the effectiveness of combat forces by characterizing and
exploiting the littoral and riverine battlespace. It provides this support via the unified capabilities of both
forward-deployed personnel and shore-based METOC production centers. This support enables timely and
relevant data and information to be incorporated into the decision-making process, resulting in a better
understanding of the mission impacts. In addition to EXW forces, there are additional Navy mission areas, such as
ISR and IR operations that require similar METOC support; these mission areas often involve the same
warfighting forces and/or METOC support structure as EXW. These similarities can be leveraged to provide
naval oceanography EXW support to those other mission areas.

7.2 NAVY EXPEDITIONARY COMBAT COMMAND COMMANDER SUPPORT

CNMOC has the overall responsibility for METOC support to NECC operations. NAVMETOCCOM manages a
diverse portfolio of science-based capabilities vital to naval warfighting, and provides resource protection of the
Navy’s capital assets. It is aligned to warfighting missions and institutes a concept of operations that relies on
automation and reachback to operational production centers for the generation and distribution of its core products
and services. Knowledgeable METOC personnel at key naval decision nodes use these products and services to
advise and facilitate warfighting decisions.

As noted above, Naval Oceanography provides support to NECC via the unified capabilities of both
forward-deployed personnel and shore-based METOC production support centers. The seamless integration
between forward-deployed and shored-based personnel enables NAVMETOCCOM to act as a single service
provider that is better aligned to provide timely and relevant data. This information, which can be manipulated,
fused, and incorporated into the decision process, allows the NECC force commander and mission planners to
better understand the impacts on mission of the how, where, when, and with what.

7.2.1 Forward Deployed Personnel
The NOOC provides forward-deployed METOC personnel for NECC support. For instance, these personnel have
been embedded within the force structure of NECC riverine components and support deployed warfighting

elements. Embedded METOC personnel conduct environmental reconnaissance and fuse tailored METOC data
and forecasts to enable mission planning and mission execution while interacting with the commander’s staff.
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These personnel are capable of conducting a wide variety of METOC sensing and forecasting operations. They
employ land-based sensors and special METOC sensors onboard various unmanned vehicles and small boats.
Additionally, they deploy buoys, monitors, and observation sensors to conduct littoral environmental
characterization. METOC personnel providing resource protection for forward-deployed NECC forces also serve
as request for information (RFI) and RFS managers.

7.2.2 Fleet Survey Team Support
The FLTSURVTEAM mission is to conduct hydrographic surveys and related environmental assessments to
enable safe and effective maritime navigation for naval and joint forces. The command specializes in
expeditionary hydrography and oceanography, an unparalleled function within the Navy and is recognized as one
of the most effective, efficient, and qualified team of hydrographers in the world.
FLTSURVTEAM gathers needed information via timely, self-contained hydrographic surveys in response to
combatant commander (CCDR) requests. These requests frequently are for areas where Navy operations will take
place or where charting accuracy is uncertain. FLTSURVTEAM’s expeditionary capability is focused on
providing qualitative information to ensure safe ship-to-shore movement.
FLTSURVTEAM members (both civilian and military) are prepared to deploy as needed around the world to
carry out necessary hydrographic surveys using specialized survey vessels, RHIBs, UUVs, augmented personal
watercraft, or various boats of opportunity. Survey teams include:

1. Rapidly deployable teams

2. Fly away team which can deploy within 96 hours upon tasking.
These teams provide the following types of mission support:

1. Strategic shaping:

a. Theater security cooperation (TSC)—Global partnership building through maritime safety, security, and
training

b. International cooperative surveys—Host nation participation.
2. Operational safety:

a. Navigation surveys of ports and harbors—Deploy to combat areas to perform near-shore surveys to
collect data which aids in the safe navigation of U.S. forces and supplies traversing the area.

b. HA/DR clearance surveys.
c. Field charts.

3. Tactical access—Expeditionary surveys for amphibious/riverine forces on beaches and in rivers. This is
accomplished using expeditionary survey vehicles with bolt-on sensor package for near-shore assessments.

7.2.3 Reachback Support

The Naval Oceanographic Office (NAVOCEANO) is the NECC shore-based support center for oceanographic,
littoral, and riverine matters. The Fleet Numerical Meteorology and Oceanography Center (FNMOC) is the
NECC shore-based support center for meteorological support providing, atmospheric forecast data, visibility and
dust information, and specialized products such as spectral wave data. These reachback support elements provide
METOC products to support NECC forces on demand. Examples include reachback forecasts, climatology
support, solar and lunar effects (e.g., illumination) data, tidal data, analyzed charts, and analyzed imagery.
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NAVOCEANO personnel rely heavily on remotely sensed data and numerical models to produce tactically
relevant products in support of NECC operations and exercises. They work closely with both forward-deployed
METOC personnel and the warfighters to coordinate geospatial intelligence preparation of the littoral and riverine
battlespace. They process and analyze environmental data and predict mission-specific environmental impacts on
sensors, vehicles, and human performance and survivability. This support enables enhanced decisionmaking.

NAVOCEANO and FNMOC respond to RFS as necessary. In all cases where embedded METOC personnel are
deployed, the shore-based support centers coordinate their support through the embedded METOC personnel.

7.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

The BonD concept, described in chapter 1, provides the fleet with accurate, timely, and actionable information
about the environment and its impact on naval operations. NECC METOC support begins prior to force
deployment and ends with completion of deployment. Employment planning provides the foundation for and
determines the scope of the level and type of METOC support to be provided; it is limited by mobilization,
deployment, and sustainment planning. METOC forces, databases, equipment, products, and services are
responsive to the requirements of the operational commander and are maintained to a degree of readiness that
ensures immediate employment capability.

7.3.1 Navy Expeditionary Combat Command Teams

METOC SME:s provide strategic, operational, and tactical level support for NECC mission planning and
execution cycles. Embedded METOC:S specifically provide mission planning recommendations regarding:

1 Gear selection
2 Route planning
3 Timeline execution
4 Actions at the objective
5 Sensor emplacement
6 Platform selection.
METOC SME:s interact with the commanders’ staffs on the various boards, cells, and working groups. They
collect, collate, and analyze data and provide recommendations. A summary of planning activity for various
mission areas is shown in figure 7-1.
Note
Many of the NECC units, when deployed, operate in a shore area that is often under
the C2 of a joint or other designated commander. These units often receive their
METOC support from the commander’s staff. In instances where METOC support is
not embedded or otherwise available, such support generally comes from the
intelligence officer and/or associated staff.
7.3.2 Fleet Survey Teams
Teams support the commander and staff throughout the far to near time horizons of the commander’s decision

cycles. The FLTSURVTEAM provides naval and joint forces with decision superiority by collecting the most
accurate maritime geospatial information to support.

Following the BonD concept, in-situ hydrographic and bathymetric data collected at Tier O and Tier 1 are input
into hydrographic and bathymetric models at Tier 2 to improve decision support products at Tier 3.
FLTSURVTEAM support can provide recommendations to highlight the environmental assessment of the
battlespace to improve the commander’s COA development and ultimate success.

7-3 DEC 2013



NWP 3-59M/MCWP 3-35.10

Mission Area

Summary of Key
METOC Parameters

Embedded METOC

NAVOCEANO

FNMOC

Riverine
(ISR, Patrol)

Hydrography

Coordinate data collected
by units with NAVOCEANO
data and any existing
charts

Produce littoral
modeled bathymetry,
including all facets of
the TCPED process

Annotated Imagery

Take in-situ observations, if
possible, integrate with
imagery

Produce imagery,
including all facets of
the TCPED process;
integrate METOC
data with man-made
structure information

River Current
Speed/Direction

Take in-situ observations, if
possible, integrate with
model data

Model and
disseminate
forecasted data

River Condition
(Stage, obstructions
and landing sites)

Take in-situ observations
while in mission execution,
use for future mission
planning, if possible

Produce littoral
derived bathymetry
for mission planning,
including all facets of
the TCPED process

Precipitation

Take in-situ observations, if
possible, and integrate with
model data

Model (including
hi-resolution areas,
if requested) and
disseminate
forecasted data

lllumination/Visibility

Integrate modeled data and

Assimilate visibility

Boat Operations

available derived imagery information,
with lunar/solar data and including detailed
in-situ observations imagery, and
disseminate
Littoral Current Take in-situ observations, if | Model and
Speed/Direction possible, integrate with disseminate
model data forecasted data
Hydrography Coordinate data collected Produce littoral

by warfighter units with
NAVOCEANO data and
any existing charts

modeled bathymetry,
including all facets of
the TCPED process

Littoral Wave
Heights/Surf
Conditions

Take in-situ observations, if
possible, integrate with
model data

Model and
disseminate
forecasted littoral
data

Aviation Forecast
(e.g., wind, clouds)

Take in-situ observations, if
possible, integrate with
model data

Model (including
hi-resolution areas,
if requested)
disseminate
forecasted data

lllumination/Visibility

Integrate modeled data and
available derived imagery
with lunar/solar data and
in-situ observations

Assimilate visibility
information,
including detailed
imagery, and
disseminate
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Mission Area

Summary of Key
METOC Parameters

Embedded METOC

NAVOCEANO

FNMOC

Landing of Riverine
Assault Force

Hydrography

Coordinate data
collected by warfighter
units with
NAVOCEANO data and
any existing charts

Produce littoral
modeled bathymetry,
including all facets of
the TCPED process

Annotated Imagery

Take in-situ
observations, if
possible, integrate with
imagery

Produce imagery,
including all facets of
the TCPED process
and integrate METOC
data with man-made
structure information

River Current
Speed/Direction

Take in-situ
observations, if
possible, integrate with
model data

Model and
disseminate
forecasted data

River Condition
(Stage, obstructions
and landing sites)

Take in-situ
observations while in
mission execution, use
for future mission
planning, if possible

Produce littoral
derived bathymetry
for mission planning,
including all facets of
the TCPED process

Littoral Wave
Heights/Surf
Conditions

Take in-situ
observations, if
possible, integrate with
model data

Model and
disseminate
forecasted littoral
data

lllumination/Visibility

Integrate modeled data
and available derived
imagery with lunar/solar
data and in-situ
observations

Assimilate visibility
information, including
detailed imagery, and
disseminate

Critical
Infrastructure and
Base Defense

lllumination/Visibility

Integrate modeled data
and available derived
imagery with lunar/solar

Assimilate visibility
information, including
detailed imagery, and

data and in-situ disseminate
observations
Vessel Activity Take in-situ Assimilate
observations, if survey/database
possible, integrate with information and
model data disseminate

Annotated Imagery

Take in-situ
observations, if
possible, integrate with
imagery

Produce imagery,
including all facets of
the TCPED process
and integrate METOC
data with man-made
structure information

Littoral Wave
Heights/Surf
Conditions

Take in-situ
observations, if
possible, integrate with
model data

Model and
disseminate
forecasted littoral
data

Figure 7-1. Navy Expeditionary Combat Command Support (Sheet 2 of 3)
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possible, integrate
with model data

forecasted data

L Summary of Key
Mission Area METOC Parameters Embedded METOC NAVOCEANO FNMOC
Littoral Current Take in-situ Model and
Speed/Direction observations, if disseminate
possible, integrate forecasted data
with model data
Hydrography Coordinate data Produce littoral
Diving Operations co!lectgd by warfighter .modelled bathymetry,
(Note that units with including all facets of
emergency NAVOCEANQ data the TCPED process
management (EM) and any existing
are not typically charts
embedded with Tides Take in-situ Model and
EOD, MDSU, or UCT) observations, if disseminate

Theater Security
Cooperation

Underwater Visibility Take in-situ
observations, if
possible
Littoral Wave Take in-situ Model and
Heights/Surf observations, if disseminate
Conditions possible, integrate forecasted littoral data
with model data
Hydrography Coordinate data Produce littoral

collected by warfighter
units with
NAVOCEANO data
and any existing
charts

modeled bathymetry,
including all facets of
the TCPED process

Aviation Forecast
(e.g., wind, clouds)

Take in-situ
observations, if
possible, integrate
with model data

Model (including
hi-resolution areas, if
requested)
disseminate
forecasted data

Littoral Current
Speed/Direction

Take in-situ
observations, if
possible, integrate
with model data

Model and
disseminate
forecasted data

Figure 7-1. Navy Expeditionary Combat Command Support (Sheet 3 of 3)
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7.4 FAR AND MID PLANNING CONSIDERATIONS

METOC integration into the commander’s decision cycles normally begins with framing the operational
environment in the far time horizon. Acquiring IPOE products, including all information provided from higher
HQ, is essential during the early stages of mission analysis. As the event horizon nears, more detailed data is
added to the analysis from CCIRs.

7.4.1 Far Planning Considerations—Future Plans

Far time horizon considerations include more static items such as bottom features and type, as well as seasonal
climatology. This provides good insight. Additional considerations include:

1. Is there sufficient modeling resolution for the upcoming operation or exercise?
a. What is the time frame to improve this data?
b. Do we have time to position assets to improve the models?
2. Are there additional assets that can improve one’s understanding of this environment?
a. What is the current level of detail?
b. How much time is required to improve this information?
The METOC SME considers obtaining and using the following readily available, standard products. These
products are based on climatology models or future forecasts from models of similar in-situ situation forecasts set
in the AO and predicted forward to the observed period.
1. CFA

a. Static with relevance

b. Immovable features

o

. Stationary factors
d. Historic bathymetry
e. Historic hydrographic data.
2. Hydrographic information for the surf-zone in a permissive environment
3. CCIR for OHB in a nonpermissive environment
4. Climatology (i.e., historical weather)
5. Currents, wave heights, surf zone, bathymetry, bottom type
6. Hazards to navigation
7. Beach slope
8. Trafficability
9. TAWS

10. AREPS.
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7.4.2 Mid Planning Considerations—Future Operations

In the mid time horizon (i.e., FOPS), the METOC SME considers long range forecasts and items with limited
variability for planning. Some considerations are:

1. What are the METOC constraints for the scheme of maneuver planning?
2. Is there current support data available?

a. Are there any change recommendations to be made to either the data available or the manner in which it
is being obtained?

b. Is the in-situ data immediately available?
c. Where is the data the sparsest?
3. Are there any surveillance operations planned or in progress that can support the METOC effort?
a. New intelligence threat data?
b. New ISR or imagery?
4. What METOC effects are there on route planning, advisories, and diverts?
In support of the above, METOC SMEs have access to the following standard products. Of note, some of these
products are continuously updated with in-situ data forecasted models to provide the latest model guidance,
evolving into the initial products for COPS. The products include:
1. USMC reconnaissance
2. Long range models with environmental trends
3. Climatology changes that might stem from phenomena such as a tropical cyclone
4. Imagery changes
5. Good dialogue
6. Tides
7. Wave buoys and gliders in water to start the time series including informing data with more current models
8. Long term weather impacts
9. Earth orientation (EO) and embedded METOC support analysis.
a. TAWS

b. AREPS.
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7.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS

The near time horizon is largely dependent upon highly variable environmental data that is best observed in-situ
and provided as a consistent data source for the current operation. Some considerations are:

1.

2.

3.

5.

Is the current METOC observation plan feeding the models as needed?

Does the OPTASK METOC SUPP or METOC LOI need a change to reflect better data?
Are there gaps in the current scheme of maneuver?

a. Is the support providing what is needed?

b. Are there any improvement recommendations?

c. Are additional assets required?

. Are there any surveillance operations planned or in progress that can support the METOC effort?

a. New intelligence threat data?
b. New ISR or imagery?

What are the METOC effects on route planning, advisories, and diverts?

The following are suggested standard products to support current operations. Typically these products are updates
of the FOPS data and reflect the latest model guidance normally updated from in-situ data:

1

2.

10.

11.

USMC reconnaissance

Long range models with environmental trends

. Climatology changes that might stem from phenomena such as a tropical cyclone

. Imagery changes

. Tides

. Wave buoys and gliders in water to start the time series; informing models with more current data

. Acoustic grid analysis

. NOWCAST for H-Hour with attention to “Go/No-Go” criteria; data posted on Collaboration-At-Sea page

. Real time beach forecasts from advance landings teams that can provide observed information such as

wave heights and wave periods

Tactical ocean features assessment to include fronts and eddies
Acoustic grid analysis

a. Wide area sonar tactical decision aid output

b. Varies with numbers of sensors, platforms, depths, and area size.
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12. Current and long-term weather impacts
13. EO/Embedded METOC support analysis.
a. TAWS
b. AREPS.
7.6 FLEET SURVEY TEAM SUPPORT
The FLTSURVTEAM gathers the needed information via timely, self-contained hydrographic surveys in
response to CCDR’s requests for area surveys where naval operations will take place or where charting accuracy
is uncertain.
7.6.1 Survey Requirement Process
The survey requirement process and scheduled survey requirements include:

1. USFF solicits the NCC to submit OHB requirements via naval message or letter.

2. USFF collates the CCDR lists and sponsors the Fleet Oceanographic Support Workshop (FOSW) in the
January to February timeframe.

3. At the FOSW, representatives from CCDRs meet with USFF representatives and prioritize the list into a
single OHB list.

4. The OHB list is passed to U.S. Strategic Command ISR for final validation.

5. NAVOCEANO assigns requirements to assets (e.g., FLTSURVTEAM/laser identification, detection, and
ranging (LIDAR)/T-AGS) for the strategic plan (i.e., for the fiscal year plan).

Emergent/Out Of Cycle Survey Requirement:
1. Naval component commander sends RFS to USFF, info CNMOC, NAVOCEANO, and FLTSURVTEAM.
2. USFF endorses RFS and sends to CNMOC for tasking.

3. CNMOC tasks NAVOCEANO; NAVOCEANO tasks appropriate asset (e.g., FLTSURVTEAM, LIDAR,
T-AGS).

4. Tasked asset acknowledges.
7.6.2 Support Requests
Requests for support are made via request for forces to USFF, info CNMOC, NAVOCEANO and
FLTSURVTEAM; contact FLTSURVTEAM for coordination: FLTSURVTEAM Command Duty Officer,
228-342-7480 or navoceano.fst.cdo.fct@navy.mil.

7.7 SUPPORT PRIORITIES

Requests for tailored or specialized support are prioritized. Prioritization comes into consideration as a function of
the RBC product workload which frequently results from demands exceeding the RBC’s output capacity.
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7.7.1 Priorities for Expeditionary Warfare Support

To ensure that production capabilities are focused on the highest priority requirements, RFS and RFI submissions
are prioritized (high to low) using the following guidance:

1.

2.

3.

Mission type—combat operations, NEO, HA/DR, rehearsals, operational planning, exercise support, TSC,
training

Area of responsibility (AOR)—United States Central Command, United States Pacific Command, United
States European Command/United States Africa Command, United States Southern Command, United
States Northern Command

Customer type—NSW/special operations forces (SOF)/INTEL, NECC/MEU/FLTOPS, theater/numbered
fleet/naval components, interagency.

7.7.2 Priority for Fleet Survey Team Support

Requests for tailored or specialized support by the FLTSURVTEAM are prioritized as follows:

1

2.

Priority 1—real-world operations or planning studies to support contingency plans or operations

Priority 2—deployed, multiunit or multinational major exercises

. Priority 3—major exercises in the FRTP for deployment certification and equivalent training (e.g.,

COMPTUEX, JTFEX, USWEX, FST-J, and FST-F)

. Priority 4—major experimental exercise series

. Priority 5—other exercises in Fifth, Sixth, and Seventh Fleets designed for unit level proficiency or

engagement

. Priority 6—USFF and Third Fleet unit or single strike group level exercises early in the fleet response

training plan (FRTP).

Requests for integrated augmentation are prioritized as follows:

1

2.

Priority 1—real world operations in any fleet

Priority 2—strike group deployments to Seventh Fleet

. Priority 3—major exercises in the FRTP for deployment certification and equivalent training (e.g.,

COMPTUEX, JTFEX, FST-J)

. Priority 4—other major afloat exercises

. Priority 5—shore based exercises in the FRTP (FST-GC, FST-WC) and deployments in fleets other than

Seventh Fleet

. Priority 6—unit level exercises.
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CHAPTER 8

Naval Special Warfare Operations

8.1 INTRODUCTION

NWP 3-05, Naval Special Warfare and the NTTP 3-05 series provide the strategic, operational, and tactical
framework from which commanders can derive subject warfare TTP. This chapter highlights the METOC
community support of these warfare principles at the operational commander level. NSW and special operations
(SO) encompass the use of small units in direct or indirect military actions focused on strategic or operational
objectives. These actions require units with combinations of specialized personnel, equipment, and tactics that
differ from the capabilities of general purpose forces. Having a systematic and thorough understanding of
oceanographic and atmospheric sciences and how they interact with SOF and their equipment are required for
planners to have the SA to properly determine mission requirements and allocate limited resources.

NSW provides an effective means to apply counterforce in conjunction with national policy and objectives across
the ROMO. NSW forces focus on the conduct of the following core specialties of SO:

1. Unconventional warfare

2. Direct action

3. Special reconnaissance

4. Foreign internal defense

5. Counterterrorism

6. Information operations

7. Security force assistance

8. Counterinsurgency

9. Activities specified by the President of the United States.
The complexity and variability of the SOF operational and training environment dictates the involvement of
planners during all phases on the planning cycle. The success of SO evolutions is highly dependent on
environmental conditions, with a strong emphasis on littoral areas. At a minimum, a complete and thorough

understanding of currents, tides, surf conditions, sea heights, beach topography, bottom composition, underwater
obstacles and approaches, and macro and micro weather patterns are critical to mission success.

8.2 SUPPORT

The Naval Oceanography Special Warfare Center (NOSWC) is located in San Diego. It has detachments in
Norfolk, Pearl Harbor, and at the Stennis Space Center (SSC) and an additional component at Dam Neck, VA.
NOSWC personnel are embedded within the force structure of all NSW components and support deploying SOF
squadrons. Embedded METOC personnel conduct reconnaissance and fuse tailored METOC data and forecasts to
enable mission planning and execution.
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Ideally, embedded SMEs have the capability to acquire environmental data through classified and/or unclassified
systems. Acquired METOC data is used in conjunction with available organic data to analyze and forecast
environmental conditions for a given AQ. This process, using organic METOC data and numerically derived METOC
data, describes Tiers 0 and 1 of the BonD Pyramid discussed in chapter 1. Using this data, embedded METOC SMEs
can highlight the environmental effects affecting a specific mission: improving the commander’s COA development
and, ultimately, the chances for mission success. The combination of embedded and reachback METOC SME
capability provides an integrated approach to support NSW world-wide.

8.2.1 Embedded Subject Matter Experts

Support for NSW is comprised of highly trained METOC SMEs, ranging from forecasters (NEC 7412) to mid-grade
METOC officers, who are globally assigned to individual NSW units. Full integration into the far- and mid-term
planning phases is accomplished by placing an individual or teams of METOC SMEs within NSW units. Embedded
METOC SMEs are able to perform their core skill set in austere environments, often with little or no direct supervision.

In addition to mastering core skills of meteorology and oceanography, assigned METOC SMEs are proficient in
various skill sets unique to NSW such as basic soldiering skills. Gaining proficiency in NSW skill sets allows greater
flexibility in deployment planning particularly in view of the small deploying NSW footprint for their operations.

METOC SMEs are assigned to various positions within the NSW organization, ranging from sea-air-land (SEAL)
teams, support activities, cross-functional troops, groups, and on the Type Commander’s staff. Each METOC
SME provides vital input to the near, mid and far term planning cycles for their assigned units. A summary of
support provided by embedded METOC, Naval Oceanographic Office (NAVOCEANO) and the Fleet Numerical
Meteorology and Oceanography Center (FNMOC) or various missions is presented in figure 8-1.

8.2.2 Reachback Subject Matter Experts

METOC reachback support for NSW operations is conducted through the NOSWC Mission Support Center
(MSC). A critical node in the overall NSW command structure, the MSC provides a 24/7 capability for
intelligence requests for information (RFIs), operations and battle watches, command awareness, Blue force
tracking, communications, and METOC support. METOC SMEs assigned to the MSC provide world-wide
support to the NSW forces that do not have an organic METOC support capability or for support beyond the
capability or capacity of embedded METOC SMEs. The MSC provides tailored METOC services for both far
term planning efforts and short notice tactical operations.

8.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

METOC integration into the commander’s decision cycles normally begins with framing the operational environment
in the far- to mid-term horizon, a function that is typically performed by the N-5 and N-35 sections of NSW units.
Acquiring IPOE products is essential during the early stages of mission analysis, including all information provided
from higher headquarters. As the event horizon becomes closer more detailed data from CCIRs, including both priority
intelligence requirements (PIRs) and FFIRs which can be added to the analysis. The NSW planning sections associated
with each time horizon are shown in figure 8-2. Planning is normally conducted within the FOPS section of a NSW
unit. Deployed, this function is routinely conducted within the tactical operations center of a NSW task group.

Integrating climatological, atmospheric and oceanographic data is essential during the early stages of mission
analysis and planning by SOF staffs. Close coordination between METOC SMEs assigned to NSW units and
production centers such as the MSC, FNMOC, NAVOCEANO, Air Force Weather Agency, and the 23rd Weather
Squadron, can greatly assist in the acquisition of METOC products designed for this timeframe.

Following the BonD concept, described in chapter 1, in-situ data collected at Tier O informs the high performance
environmental models at Tier 1, improving the performance of models at Tier 2, thus improving decision-support
products at Tier 3. Embedded METOC support assesses model performance based on agreement with actual
observations, provides a better understanding of performance surfaces, and highlights the environmental effects
on the capabilities and limitations of NSW assets. Fully integrating METOC SMEs, products and services into the
commander’s decision cycle directly enhances warfighting effectiveness.
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Operating Summary of Key
Environment | METOC Parameters Embedded METOC NAVOCEANO FNMOC
Hydrography Coordinate data collected Produce littoral modeled

by warfighter units with
NAVOCEANO data and
any existing charts

bathymetry, including all
facets of the TCPED
process

Annotated Imagery

Take in-situ observations, if
possible, and integrate with
Imagery

Produce imagery,
including all facets of the
TCPED process and
integrate METOC data
with man-made structure
information

Littoral Current

Take in-situ observations, if

Model and disseminate

Speed/Direction possible, and integrate with | forecasted data
model data
Near Shore Littoral and Take in-situ observations, if | Model and disseminate
Deep-water Wave possible, and integrate with | forecasted littoral data
Heights/Surf model data
Conditions
lllumination/Visibility Integrate modeled data and Assimilate visibility
available imagery with information,
lunar/solar data and in-situ including imagery,
observations and disseminate
Water Temperature Take in-situ observations, if | Model and disseminate
possible, and integrate with | forecasted data
model data
Tides Take in-situ observations, if | Model and disseminate
possible, and integrate with | forecasted data
model data
Hydrography Coordinate data collected Produce modeled
by warfighter units with bathymetry, including all
NAVOCEANO data and facets of the TCPED
any existing charts process; FST conduct
in-situ observations
Annotated Imagery Take in-situ observations, if | Produce Imagery.
possible, and integrate with | Including all facets of the
model data TCPED process, and
integrate METOC data
with man-made structure
information
River Current Take in-situ observations, if | Model and disseminate
Speed/Direction possible, and integrate with | forecasted data
model data
Riverine

River Condition
(Stage, obstructions
and landing sites)

Take in-situ observations
while in mission execution,
use for future mission
planning, if possible

Produce littoral derived
bathymetry for mission
planning, including all
facets of the TCPED
process

Precipitation

Take in-situ observations, if
possible, and integrate with
model data

Model (including
hi-resolution areas,
if requested) and
disseminate
forecasted data

lllumination/Visibility

Integrate modeled data and

Assimilate visibility

available derived imagery information,
with lunar/solar data and including detailed
in-situ observations imagery, and
disseminate
Figure 8-1. Special Operations Support (Sheet 1 of 4)
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Operating
Environment

Summary of Key
METOC Parameters

Embedded METOC

NAVOCEANO

FNMOC

Annotated Imagery

Take in-situ observations,
if possible, and integrate
with imagery

Air Temperature

Take in-situ observations,
if possible, and integrate
with model data

Model and disseminate
forecasted data

Aviation Forecast (e.g.,
wind, clouds)

Take in-situ observations,
if possible, and integrate
with model data

Model (including
hi-resolution areas, if
requested) disseminate
forecasted data

Desert lllumination/Visibility Integrate modeled data Assimilate visibility

and available derived information, including
imagery with lunar/solar detailed imagery, and
data and in-situ disseminate
observations

Vegetation Density Take in-situ observations,
if possible, and integrate
with model data

Precipitation Take in-situ observations, Model (including
if possible, and integrate hi-resolution areas, if
with model data requested) disseminate

forecasted data

Annotated Imagery Take in-situ observations,
if possible, and integrate
with imagery (typically
from non-Navy METOC
sources in the operating
environment)

Precipitation Take in-situ observations, Model (including
if possible, and integrate hi-resolution areas, if
with model data requested) disseminate

forecasted data

Air Temperature Take in-situ observations, Model and disseminate

if possible, and integrate forecasted data
Mountain with model data

Snow Depth

Take in-situ observations,
if possible, and integrate
with model data

Model and disseminate
forecasted data

Aviation Forecast (e.g.,
wind, clouds)

Take in-situ observations,
if possible, and integrate
with model data

Model and disseminate
forecasted data

lllumination/Visibility

Integrate modeled data
and available derived
imagery with lunar/solar
data and in-situ
observations

Assimilate visibility
information, including
detailed imagery, and
disseminate
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goperating megomary of K&y | Embedded METOC |  NAVOCEANO FNMOC
Annotated Imagery Take in-situ
observations, if
possible, integrate
with Imagery
Vegetation Density Take in-situ
observations, if
possible, integrate
with model data
Aviation Forecast (e.g., | Take in-situ Model (including
wind, clouds) observations, if hi-resolution areas, if
possible, and requested) and
Jungle integrate with model disseminate forecasted
data data
Precipitation Take in-situ Model (including
observations, if hi-resolution areas, if
possible, integrate requested) and
with model data disseminate forecasted
data
lllumination/Visibility Integrate modeled Assimilate visibility
data and available information, including
derived imagery with detailed imagery, and
lunar/solar data and disseminate
in-situ observations
Current Speed/Direction | Take in-situ Model and
observations, if disseminate
possible, and forecasted data
integrate with model
data
Off Shore Wave Heights | Take in-situ Model and disseminate
observations, if forecasted data, and
possible, and provide wave harmonic
integrate with model data as requested
data
Precipitation Take in-situ Model (including
observations, if hi-resolution areas, if
Off Shore possible, and requested) and

integrate with model
data

disseminate forecasted
data

Vessel Activity

Take in-situ
observations, if
possible, and
integrate with model
data

Assimilate
survey/database
information and
disseminate

lllumination/Visibility

Integrate modeled
data and available
derived imagery with
lunar/solar data and
in-situ observations

Assimilate visibility
information, including
detailed imagery, and
disseminate

Figure 8-1. Special Operations Support (Sheet 3 of 4)

8-5

DEC 2013



NWP 3-59M/MCWP 3-35.10

Operating Summary of Key
Environment METOC Parameters Embedded METOC NAVOCEANO FNMOC
Air Turbulence Model (including
hi-resolution areas, if
requested) disseminate
forecasted data
Wind Speed Take in-situ Model (including
observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
with model data forecasted data
Cloud Cover Take in-situ Model (including
observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
Al with model data forecasted data
ir
Ceiling Height Take in-situ Model (including
observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
with model data forecasted data
Icing Model (including
hi-resolution areas, if
requested) disseminate
forecasted data
Precipitation Take in-situ Model (including
observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
with model data forecasted data
Annotated Imagery Take in-situ
observations, if
possible, and integrate
with Imagery
Aviation Forecast (e.g., | Take in-situ Model (including
wind, clouds) observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
with model data forecasted data
lllumination/Visibility Integrate modeled data Assimilate visibility
and available derived information, including
Urban imagery with detailed imagery, and
lunar/solar data and in- disseminate
situ observations
Precipitation Take in-situ Model (including
observations, if hi-resolution areas, if
possible, and integrate requested) disseminate
with model data forecasted data
Air Temperature Take in-situ Model and disseminate
observations, if forecasted data
possible, and integrate
with model data
Figure 8-1. Special Operations Support (Sheet 4 of 4)
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PLANNING HORIZONS AND TYPICAL PLANNING SECTION

N-3 N-3 N-5
Current Future Future
Operations Operations Plans
(N-33) (N-35) (N-5)
Near-term Mid-term Long-term
“What Now” “What If” “What Next”

Figure 8-2. Typical Naval Special Warfare Planning Horizons

8.4 PLANNING CONSIDERATIONS
SO mission planning is conducted in accordance with JP 3-05, Doctrine for Joint Special Operations.

SO missions are affected by a wide range of METOC conditions, including both atmospheric and oceanographic
phenomena. SO mission planners must be aware of and provide COAs for METOC factors that have potential to
affect their operations. Additionally, METOC SMEs must have in-depth knowledge of mission limiting METOC
thresholds for individual SOF operators and weapons and vehicle systems.

U.S. Special Operations Command Manual 525-6, Critical METOC Thresholds for SOF Operations, establishes
METOC thresholds for SO missions for use by SOF operators, planners, and METOC personnel. This is the basis
for METOC impacts to SO missions, but can be modified at the discretion of the on-scene SOF leadership
element.

8.4.1 Far and Mid Planning Considerations

In the far to mid horizon, future planning consists of integration of more static METOC parameters (e.g., bottom
composition, beach gradient, underwater obstacles, and tropical cyclone climatology), as well as seasonal
climatology.

As planning progresses from the far to mid timeframe, SOF METOC personnel begin to integrate additional
METOC data such as long range ensemble forecasts and probability products. An ensemble forecast (see
figure 8-3) uses multiple forecasts and is designed to extend the useful range of global numerical forecasts and
provide improved guidance regarding their reliability. FNMOC’s ensemble forecasting system consists of ten
elements, each of which is a ten-day Navy Operational Global Atmospheric Prediction System (NOGAPS)
forecast (i.e., a periodical spectral numerical weather prediction model). NOGAPS is the only global
meteorological model operated by the DOD.
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FNMOC EFS 2012051612 run 1.0° Fields T = 0 h (22 members) 80
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Figure 8-3. Ensemble Forecast

8.4.2 Near Planning Considerations

In the near term, SO mission planning and functions are normally carried out in the N-33 section of a NSW unit.
A shift from METOC data of a more static nature to data that is highly dynamic occurs at this point.

Ideally, highly variable environmental data such as wind, sky condition, ambient temperature, visibility, sea
height and temperature, currents, and tidal flow are best observed in-situ from organic sensing capabilities. In the
absence of an organic capability, current environmental data can be obtained from naval and Air Force RBCs by
forward-deployed METOC personnel.

In addition to current environmental data, other data exists to assist SO planners during the near term. For

example, atmospheric and oceanographic numerical weather prediction models provide numerous METOC
parameters for synoptic size areas down to the micro level or enlarged to the macro level.
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8.5 TRAINING

The development of NSW specific METOC training requirements is a collaborative effort between the METOC
command element (CE) assigned to NSW and the professional development detachment (PDD) located in San
Diego. The PDD maintains a NSW METOC training pipeline that lists specific personnel qualification standards,
job qualification requirements, PDD classes, and a cooperative program for operational meteorology, education
and training material required to train and qualify METOC personnel assigned to NSW units.

In additional to METOC professional training, assigned METOC SMEs at NSW units go through NSW’s
interdeployment training cycle (IDTC), shown in figure 8-4 below. The IDTC is a two-year cycle comprised of
professional development, unit level training, interoperability training, and deployment.

In addition to mastering core skills of meteorology and oceanography, assigned METOC SMEs must become
proficient in various skill sets unique to NSW. Gaining proficiency in NSW skill sets allows greater flexibility to
deployment planning considering the small footprint with which NSW forces deploy.

4-8 MOs

professional

DEPLOYMENT
development
(PRODEV)
2-Year
e Interdeployment Z
o Training Cycle &
(IDTC)
. squadron. , unit-level
interoperability trainin
training (ULT)g

(SIT)
4-8 MOs

Figure 8-4. Typical Naval Special Warfare Interdeployment Training Cycle
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CHAPTER 9

Positioning, Navigation, and Timing

9.1 INTRODUCTION

Department of Defense (DOD) Directive 4650.05 Positioning, Navigation, and Timing (PNT), Chairman of the
Joint Chiefs of Staff (CJCS) Master PNT Plan, and United States Strategic Command’s Joint Capabilities
Document for PNT together provide the strategic and operational framework for PNT operations and procedures.
DOD Instruction 4650.07 Precise Time and Time Interval (PTTI) Management established the United States
Naval Observatory (USNO) as the DOD’s PTTI Manager and outlines its roles and responsibilities. This chapter
highlights the METOC community’s execution of those operations, procedures, and responsibilities.

PNT products and services are provided by the USNO, which establishes the DOD time standard and Celestial
Reference Frame and provides Earth orientation parameters (EOP) to the DOD and intelligence community. This
information is, in turn, used to determine the terrestrial reference frame for DOD warfighters and critical national
civilian applications. To accomplish this function, USNO possesses and develops cutting-edge capabilities that
include but are not limited to:

1. Determining and cataloging the positions and motions of the earth, sun, moon, planets, stars, and other
celestial objects for the celestial reference frame

2. Measuring and disseminating data, specifying the orientation of the Earth’s reference frame with respect to
the celestial “inertial” reference frame

3. Producing almanacs, Web applications, and software products providing practical astronomical data for
navigation and other purposes

4. Maintaining the master clock (MC) and distributing time to the DOD and general public; establishing the
time reference for DOD and all federal navigation systems.

USNO also conducts research in clock development, time distribution, celestial reference frame and EOP in
support of PNT. In addition, USNO analyzes and formulates theories, develops improved procedures and
instrumentation, and conducts relevant research necessary to improve PNT mission areas.
Under the broad umbrella of PNT, there are three fundamental areas of expertise:

1. PTTI

2. Earth orientation

3. Precise astrometry.
9.2 INTEGRATED POSITIONING, NAVIGATION, AND TIMING SUPPORT
Integrated support for PNT is provided through embedded METOC SMEs at USNO. These SMEs range from
senior and mid-grade civilians, mostly at the doctorate level, to embedded senior METOC officers and chiefs

supporting the forward decision makers as required and requested by NCCs, NFCs, TFCs, SG and other task
group (TG) commanders as directed.
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9.3 POSITION, NAVIGATION, AND TIMING OPERATIONS

USNO astronomical and timing data are vital to the DOD. This data is essential for accurate navigation, targeting,
ISR, asset protection, domain awareness, and communications across all environments on earth and in space. This
foundational data is central to the broader national security integral to presidential guidance contained in the 2010
National Space Policy of the United States of America.

USNO, as the primary organization providing PNT to the warfighter, supplies unique data sets used to facilitate
tactical and strategic capabilities not otherwise possible. The precise time and astrometry data that USNO
provides is integral to DOD navigation, targeting, secure communications, space situational awareness (SSA), and
ISR.

Of immense benefit to the security of the nation, USNO’s PNT services also benefit many federal agencies
involved in transportation, energy, commerce, space, intelligence, and homeland security. Furthermore, the
civilian community benefits in these same areas and has come to rely heavily on USNO services, such as PNT
through Global Positioning System (GPS), network transfer protocol via the Web, and practical astronomical data
on the Web. USNO services also support a wide spectrum of important civil services, such as Web operations,
banking, cellular phone use, and the U.S. power grid.

USNO is required to facilitate critical PNT in a broad spectrum of natural and operational environments. The
natural environments extend from the center of the Earth to quasars at the furthest reaches of the known universe.
The operational environments include both warfighting and peaceful scenarios. USNO’s PNT products and efforts
most clearly protect national security and the American way of life.

Modern communications networking, navigation/orientation, ISR and EW systems are time ordered and/or
completely time-dependent. Navigation and positioning requirements demand high quality celestial and terrestrial
reference systems. Precision strike munitions cannot hit their mark without accurate and reliable PNT, and
weapons platforms cannot effectively direct weapons systems without accurate PNT information.

To carry out these critical national requirements, USNO has established a wide range of programs, primarily
within four operational departments; specifically:

1. Time Service: Maintains both the MC and Alternate Master Clock (AMC) for the DOD and the nation. The
MC, located at USNO Washington, DC and the AMC, located at Schriever AFB, CO, use the precise
timekeeping capabilities of approximately 90 atomic clocks. USNO in turn provides and distributes the
time information in the form of Coordinated Universal Time (UTC); referred to as Coordinated Universal
Time (United States Naval Observatory (UTC) (USNO). PTTI is central to the operation and use of the
current and future GPS constellation, secure and rapid communications, networking (e.g., DOD’s Global
Information Grid and the United States Navy’s enterprise network, ForceNet) and ISR systems. With
PTTI, USNO ensures that warfighters have at their disposal the minimum tools to command, control,
operate, communicate, navigate, target, and deliver munitions. The responsibility to provide precise time to
the U.S. Air Force GPS and other DOD and national components is a critical responsibility assigned to the
U.S. Navy and specifically USNO.

2. Earth Orientation: Determines and predicts the varying alignment of the Earth’s terrestrial reference frame
relative to the celestial reference frame with such systems as the World Geodetic System-84. Having
knowledge of this information is essential to determine spacecraft orbital tracks and geolocation of data
and imagery derived from space systems. As a critical component to position, and therefore navigation,
temporal and physical orientation of the Earth in space must be determined and disseminated in order to
perform such functions as: command, control, operate, communicate, navigate, target, and deliver
munitions. Key EOP necessary to meet these warfighter requirements include: polar motion, Earth rotation
(Universal Time), precession, and nutation (i.e., oscillatory movement of the Earth’s axis). Not only are
EO operations at USNO global in scope, USNO is the only U.S. observatory funded to determine
astronomical time for critical applications, both within DOD and across a number of key U.S. agencies
(e.g., NASA and the National Reconnaissance Office). Furthermore, EO is critical to the operation of

DEC 2013 9-2



NWP 3-59M/MCWP 3-35.10

satellite systems that determine precise geolocation and navigation information, particularly GPS, and
those that provide ISR to the warfighter (e.g., National Technical Means (NTM)).

3. Astrometry Operations: Determines the positions and proper motions of celestial objects to produce the
celestial reference frame, to support the establishment of positioning, orientation, maneuvering, and
navigation of aircraft and orbital assets to ensure the warfighter can command, control, operate,
communicate, navigate, target, and deliver a wide variety of munitions, from strategic to precision. Here,
USNO executes operations across the electromagnetic spectrum and analyzes those observations to ensure
accurate, current, and robust data. The International Celestial Reference System is realized by a database of
extremely accurate radio and optical source positions that make up the International Celestial Reference
Frame (ICRF). This becomes the basis of the DOD’s celestial reference frame. The accurate observations
of the positions of stars form the basis of star catalogs and the optical reference system essential to all
operational PNT missions. The optical, infrared, and dynamical (defined by the solar system) reference
frames are tied to the ICRF and used to measure the positions and motions of both Earth and space-based
objects (an ongoing process due to errors in determining the proper motions of celestial objects). In
addition, star catalogs are vital to the operation of U.S. tactical, strategic, and space-based systems and as
reference frames for DOD identification and tracking of more than 25,000 known pieces of space debris;
debris that includes hostile, misguided, and/or natural objects near to the Earth in space. The catalogs are
also critical for the determination of “intent,” and the development of SA known as space domain
awareness (SDA). PNT support to SDA is vital to the Navy, DOD, and national infrastructure protection;
so much that these entities have become completely reliant on PNT for an assured space infrastructure.
USNO’s modern observational programs:

a. Produce large, target-optimized databases at a wide range of magnitudes matching the current threats

b. Improve accuracy required for current and pending systems, such as GPS III, NTM/ISR, strategic
systems, SSA/SDA, and precision munitions

c. Determine and account for natural and observational degradations in respective target-optimized current
catalogs

d. Ensure operations at sensor and target-related wavelengths enabling warfighter mission success (i.e.,
wavelengths that currently include: near-ultra violet (UV), optical, near infrared, mid/far/thermal IR,
microwave, and radio.

As a result, more accurate and very large star catalogs of the sky are available for operations. USNO
astrometry operations are currently performed by the USNO Washington, D.C. Astrometry Department,
primarily for bright optical, microwave and radio objects; and at the USNO’s Naval Observatory Flagstaff
Station, AZ, a dark sky site, for faint optical, near-UV and all infrared objects.

4. Astronomical Applications: USNO and their United Kingdom’s counterpart, Her Majesty’s Nautical
Almanac Office, co-produce the Nautical, Astronomical and Air Almanacs to satisfy Navy and civilian
requirements. The USNO also produces software products such as the System to Estimate Latitude and
Longitude Astronomically, the Multiyear Interactive Computer Almanac (MICA), and the Solar-Lunar
Almanac Core (SLAC), which are important to the daily operations of military forces.

Source-code products such as SLAC run within other DOD operational software products (such as Target
Acquisition Weapons Software, Portable Flight Planning Software, and Joint Mission Planning System).
USNO provides direct service to the fleet and other DOD forces via these products and via interactive
NIPRNET and SIPRNET based data services. In addition, modern, fully automated alternatives to radio
navigation, using celestial reference sources, are under development for operational use in surface and air
navigation.

Time, EO, and astrometric reference frames are vital to existing and developing navigational systems, as well as
orienting, maneuvering, protecting and enabling of strategic and tactical systems. Users include DOD and other
government aircraft, spacecraft, ground vehicles, theater commanders, component commanders, space
professionals, submarines and ships, and the sensors and/or weapons they deploy. The faster the craft or more
elusive the target, the more intensely stringent are timing and navigation requirements. This also means improved
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intelligence, better targeting, better weapons battle damage assessment, less fratricide or collateral damage, fewer
service members required to be under actual hostile fire, and improved risk management for the warfighter.
Usually these PNT systems are imbedded, requiring added levels of interface to understand their benefits.

9.4 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES
PNT support for all echelons is comprised of three components:

1. PNT SMEs work directly with commanders, staffs, commanding officers, and METOC liaison officers
(MLOs), as required. They provide coordination with PNT-related issues up and down as well as across the
echelons of command, from positioning and navigation to astrometry.

2. Embedded METOC support.

3. USNO Operations Center support (24/7).

All support requests are provided through USNO METOC SME:s or can be submitted through embedded METOC
officers. A discussion of the various products and services provided by USNO is included in

COMNAVMETOCCOMINST 3140.1M, United States Navy Meteorological and Oceanographic Support
Manual; many of USNO’s products can be found online at the links indicated therein.
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CHAPTER 10

Resource Protection for Maritime/Aviation
Assets and Naval Installations

10.1 INTRODUCTION

This chapter provides the more classical view of METOC support with respect to severe weather effects on
current and future operations, focusing on the environmental impact of various METOC conditions on maritime,
aviation and installation resources. This approach supports the commander, using an operational risk management
framework to develop a “Go/No-Go” decision in the mid- to near-term with respect to environmental effects. It
provides a holistic discussion of how these areas help determine mission requirements and resource allocation.
The following supported missions are considered:

1. Force Health Protection
2. Fleet Support Operations
3. Logistics

4. Mobility

5. Missions of State

6. Strategic Sealift.

Decisions to deploy personnel to a unique location or for a new mission type are made collaboratively between
NOOC Weather Services, Numbered Fleet Oceanographer, and FWCs San Diego and Norfolk. In all cases, these
decisions are driven by the required timeline for support, the availability of fully qualified manpower on each
coast (i.e., operations tempo/capacity) and cost. Fleet Operations personnel may be deployed from either FWC to
support any mission, anywhere, at any time.

The FWCs have access to both active and reserve personnel for resourcing and augmenting fleet operation
requirements. FWCs coordinate reserve component support with their respective Naval Meteorology and
Oceanography Reserve Activity and the Fleet Operations Reserve Deputy Director of Oceanographic Operations.
Additional information on the Naval Meteorology and Oceanography Reserve Program is contained in
NAVMETOCCOMINST 1001.1(series).

10.2 OPERATIONAL RISK MANAGEMENT

Operational Risk Management is a decision-making tool to systematically identify operational risks and benefits
and determine the best courses of action for any given situation. In contrast to an Operational and Support Hazard
Analysis, which is performed during development, ORM is performed during operational use. For example, an
ORM might be performed before each flight. This risk management process, as with other safety risk
management processes, is designed to improve chances of success while minimizing risks and mishaps,
preserving assets, and safeguarding personnel.
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Risk management is preemptive, rather than reactive. The approach is based on the philosophy that it is
irresponsible and wasteful to wait for an accident to happen, then to figure out how to prevent it from happening
again. A more common-sense approach balances risks against benefits in determining the most effective COA.
The steps of ORM are:

1. Step 1: Identify the Hazard. A hazard is defined as any real or potential condition that can cause
degradation, injury, illness, death or damage to or loss of equipment or property. Experience, common
sense, and specific analytical tools help identify risks.

2. Step 2: Assess the Risk. The assessment step is the application of quantitative and qualitative measures to
determine the level of risk associated with specific hazards. This process defines the probability and
severity of an accident that could result from the hazards based upon the exposure of humans or assets to
the hazards.

3. Step 3: Analyze Risk Control Measures. Investigate specific strategies and tools that reduce, mitigate, or
eliminate the risk. All risks have three components: probability of occurrence, severity of the hazard, and
the exposure of people and equipment to the risk. Effective control measures reduce or eliminate at least
one of these. The analysis takes into account the overall costs and benefits of remedial actions, providing
alternative choices if possible.

4. Step 4: Make Control Decisions. Identify the appropriate decision maker. That decision maker chooses the
best control or combination of controls, based on the analysis of Step 3.

5. Step 5: Implement Risk Controls. Leadership formulates a plan for providing the time, materials, and
personnel needed to implement these measures.

6. Step 6: Supervise and Review. Once controls are in place, the process is periodically reevaluated to ensure
its effectiveness. Workers and leaders at every level assure that the controls are maintained over time. The
risk management process continues throughout the life cycle of the mission or activity.

10.3 MARITIME WEATHER SUPPORT—MARITIME RESOURCE PROTECTION

METOC maritime support enables fleet safety and readiness through accurate and timely weather forecasts,
warnings, and recommendations. FWC Norfolk provides this support service for U.S. Fleet Forces Command,
Arctic, Fourth and Sixth Fleet assets. FWC San Diego supports assets in the Third, Fifth, and Seventh Fleets.

10.3.1 Optimum Track Ship Routing
Optimum track ship routing (OTSR) is a weather advisory service for safety, damage avoidance, and fuel
efficiency. The primary method of dissemination is via message traffic; E-mail is also available for units without

message capabilities. Daily messages are only sent when below listed conditions warrant:

1. An OTSR Route Surveillance Message is issued upon receipt of a movement report (MOVREP) requesting
service to confirm that the OTSR surveillance will be provided.

2. An OTSR Weather Advisory is issued when forecast conditions are expected to meet or approach the wind
or seas limits as determined by the supported unit.

3. An OTSR Divert Recommendation is issued when conditions are forecast to exceed wind or seas limits as
determined by the supported unit.

4. An OTSR Route Recommendation is a planning route issued upon request. The route recommendation

considers the ship’s limits, operational constraints, currents, icebergs, time, and fuel savings. Planning
routes must be requested 72 hours before getting underway.
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5. FWC issues a Special Weather Advisory for their AOR 72 hours in advance of prolonged periods of heavy
weather in high-traffic areas.

10.3.2 Maritime En Route Weather Forecast

An en route weather forecast (WEAX) is a textual 24-hour forecast and 48-hour winds and seas outlook
disseminated via message traffic or E-mail. These are tailored weather and sea state forecasts, along a unit’s
position of intended movement, within their modified location position, or for outside the continental United
States (OCONUS) port visits. Requested via the ship’s MOVREP, the WEAX is produced upon request, once
daily, or twice daily for special circumstances.

1. Aviation en route weather forecast (AVWX). AVWX is a forecast including the aviation parameters of
ceilings, turbulence, icing, flight-level winds, and divert field terminal aecrodrome forecast (TAF).

2. Graphical en route weather forecast (GWEAX). GWEAX includes the same data as the text product, but in
an easy-to-read/easy-to-brief graphical format. This graphical product can also include aviation parameters.
The graphic includes model data with ship track overlaid for 24 and 48 hours. It is disseminated as a .jpg
via E-mail; the approximate file size is 150 kb.

10.3.3 Submarine En Route Weather Forecast

A submarine en route weather forecast (SUBWEAX), produced by FNMOC, is a tailored weather and sea state
forecast at various classification levels for U.S. and allied submarines. U.S. submarines utilize operating area
(OPAREA) forecasts exclusively and switch to SUBWEAX support upon departing local OPAREAs.

This product is requested via a submarine notice and is produced once daily for submarines in a favorable weather
status. Submarines in a marginal or unfavorable status are provided twice daily forecasts. Disseminated via
message traffic, the SUBWEAX includes a 24-hour forecast and 48-hour winds/seas outlook.

10.3.4 Special Weather Advisory
The following are special weather advisories:

1. High Winds and Seas Warnings: Depicts areas of forecasted winds greater than or equal to 35 knots and
seas greater than or equal to 12 feet twice daily (0000Z and 1200Z). The text warning and graphical
product are posted to the NEP-Oc and an overlay is transmitted on Global Command and Control System—
Maritime.

2. OPAREA Forecasts: Forecasts are produced once daily for major operating areas, the forecasts are
transmitted via message traffic and posted to the NEP-Oc. The product includes a 24-hour forecast and
48-hour outlook.

10.4 AVIATION WEATHER SUPPORT—AVIATION RESOURCE PROTECTION

Aviation weather support is provided by FWCs Norfolk and San Diego. FWC Norfolk has an aviation detachment
located in Sembach, Germany. FWC San Diego has aviation detachments located in Atsugi, Japan and Pearl Harbor.

The two FWCs and their detachments are tasked with providing continuous, global weather support to naval
aviation that includes TAFs, Flight Weather Briefings, and Resource Protection to Naval Air Stations and other
installations identified by Commander, Naval Installations Command (CNIC).

The main hub for centralized aviation weather forecasting for naval air station support for Texas and all areas east
of the Mississippi River is FWC Norfolk. Naval air stations west of the Mississippi River, excluding Texas, are
supported primarily by FWC San Diego. FWC Aviation (AVN) Detachment Atsugi, FWC AVN Detachment
Pearl Harbor, and FWC AVN Detachment Sembach provide OCONUS support.
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The Marine Corps operates two Marine Corps installation (MCI) regional METOC centers RMCs for CONUS
Marine Corps Air Station support. MCI-East RMC supports the east coast of the United States. MCI-West RMC
supports the west coast of the United States.

For DD175-1 or canned route briefings, submit requests via Flight Weather Briefer (FWB)
(https://fwb.metoc.navy.mil/). If FWB is unavailable, contact the appropriate facility using the contact
information in current METOC directive.

10.4.1 Flight Weather Briefing

Flight Weather Briefing (Form DD175-1) is required for pilots by OPNAVINST 3710.7 (series). The brief
provides weather information for the departure point, route-of-flight, destination(s), and alternate destination(s).
Accurate and timely horizontal weather depictions and other graphical data to support safety of flight are provided
to pilots as needed or upon request.

Flight weather briefs are requested and disseminated over the internet via FWB. FWB is the primary method of
requesting and receiving a DD175-1 and is a valid brief per OPNAV 3710.7 (series). A phone, fax, or E-mail
request is available for those without FWB access.

10.4.2 Canned Route Weather Briefing

Flight Weather Briefing (Canned Route) provides readily available weather information for a particular area
including departure point, route-of-flight, and destination(s). The majority of canned routes are used at major
training bases throughout CONUS.

Canned Route Weather Briefs are updated every 2 hours, and are valid for 3 hours. Pilots can use these briefs
(where available) at any time. A temporary Canned Route can be created for a special event (e.g., hurricane
evacuation [HUREVAC] or an air show) upon request to the FWC Operations Officer. Canned route briefings are
requested and disseminated over the internet via FWB.

10.4.3 Terminal Aerodrome Forecast

A TAF is a 24-hour forecast for each Naval Air Station that is updated periodically. TAFs are issued in
accordance with NAVMETOCCOMINST 3143.1(series). Amended or corrected TAFs are issued as needed based
on changing weather conditions and forecasts. All TAFs are transmitted to the national meteorological database in
a timely manner to ensure current and updated information is available to forecasters and pilots.

TAFs are available on NEP-Oc as well as commercially available sources for civilian airfields.
10.4.4 Meteorological Aviation Reports

A Meteorological aviation report (METAR) is an encoded weather observation routinely generated once an hour;
if significant changes occur between routine hourly observations, special reports are generated. Most locations use
augmented observations, which are recorded by digital sensors (i.e., Automated Surface Observing System),
encoded via software, and are then reviewed by a certified weather observer or forecaster (USN)/METOC analyst
forecaster (USMC) prior to being transmitted. Observers record surface observations, and transmit all
observations to the national meteorological database in a timely manner to ensure real-time data is available to
forecasters and pilots.

METARSs are available on NEP-Oc as well as commercially available sources for civilian airfields.
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10.5 NAVAL INSTALLATION RESOURCE PROTECTION

Resource protection (RP) includes the monitoring and dissemination of weather products to ensure that

installations receive notification of inclement weather, enabling informed decisions to protect Navy resources. RP
support is provided by FWCs Norfolk and San Diego; the FWC AVN Detachments at Atsugi, Pearl Harbor, and
Sembach; and NOAC Y okosuka.

FWC Norfolk provides RP support to naval installations located in Navy Region Southeast, Navy Region
Midwest, Navy Region Mid-Atlantic and Naval District Washington. FWC San Diego provides RP support to
naval installations located in Navy Region Northwest and Navy Region Southwest. NOAC Yokosuka, FWC AVN
Detachment Atsugi, Pearl Harbor and Sembach provide OCONUS RP support.

10.5.1 Naval Air Stations

The following advisories, watches and/or warnings are issued for all Naval Air Stations:

1

2.

10.

11.

12.

13

Thunderstorm Watch (Recommend T2)

Thunderstorm Warning (Recommend T1)

. Severe Thunderstorm Watch (Recommend SVR T2)

. Severe Thunderstorm Warning (Recommend SVR T1)
. Airfield Wind Advisory

. Small Craft Warning (where applicable)

. Gale Warning

. Storm Warning

. Freezing Precipitation Advisory

Freezing Precipitation Warning
Snow Advisory
Snow Warning

National Weather Service (NWS) Flood Advisory/Warning.

10.5.2 Fleet Concentration Areas

The following watches and/or warnings are issued for all Fleet Concentration Areas (FCAs):
L.
2.

3.

Thunderstorm Watch (Recommend T2)
Thunderstorm Warning (Recommend T1)

Severe Thunderstorm Watch (Recommend SVR T2).
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The following NWS messages are readdressed via telephone, record message traffic, and command E-mail to
affected installations and fleet units:

1. NWS Small Craft Warnings
2. NWS Gale Warnings
3. NWS Storm Warnings
4. NWS Tornado Warning
5. NWS Coastal Hazard Message
6. NWS Special Marine Warning
7. NWS Winter Weather Message
8. NWS Severe Thunderstorm Warning
9. NWS Tornado Notifications
10. NWS Severe Thunderstorm Watch Notifications
11. NWS Non-precipitation Warnings
12. NWS Urgent Weather Messages.
10.5.3 Other Installations
All Other Installation Support: For CONUS and Hawaii installations that do not have an airfield or are not
designated as an FCA, the NWS messages listed in paragraph 10.5.2 are transmitted to CNIC designated
functional E-mail accounts.
10.5.4 Regional Operations Center Support
Regional operations center (ROC) support is provided for significant weather events. It requires advance
coordination with the ROC for further dissemination within their AOR. Advance coordination includes an initial
phone call between the ROC and the resource protection duty officer (RPDO) to discuss the impending event. The
RPDO E-mails the forecast to ensure criteria and times are accurately received. The ROCs, at their discretion,
may initiate telephone conference calls (TELCONs) between the ROC, RPDO and affected Region/Installation
decision support personnel (i.e., Regional/Base Emergency Managers, etc.). Timelines of notification are adhered

to as closely as possible.

1. Wind: All regions will be notified when storm force winds (sustained winds greater than or equal to
48 knots) are forecast.

2. Winter Weather Conditions: Regions will be notified when the following thresholds are forecast:
a. Freezing precipitation greater than one-quarter inch accumulation in a 24-hour period
b. Snow in excess of one inch in a 24-hour period.

ROC notification timelines for storm force winds, winter weather, and severe weather conditions are shown in the
table in figure 10-1.
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Timeline Notification Guidelines

72 Call to ROC to discuss possible inclement weather impacting Naval
Hours Installations in their AOR and timeline for anticipated warnings.

Note: Not all systems will allow for 72 hours advance warning.
48 Update ROC. When requested by ROC, conduct TELCON and discuss
Hours anticipated conditions with affected Region leadership.*

Commence issuing warnings for unit notification.
36 Update ROC
Hours
24 Update ROC. When requested by ROC, conduct TELCON and discuss
Hours anticipated conditions with affected region leadership.*
12 Update ROC. When requested by ROC, conduct TELCON and discuss
Hours anticipated conditions with affected region leadership.*
*TELCONSs will be conducted for anticipated storm force winds on station or when winter conditions
approach thresholds upon request from the ROC. Storms of lesser magnitude may require a
TELCON due to a combination of multiple potentially destructive weather phenomena (i.e.,
sustained sub-storm force winds combined with a high flood risk or dangerous storm surge).

Figure 10-1. Table of Forecasts

10.6 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

Integrated support for the subject warfare area is provided through two methodologies: RBCs and embedded
METOC SMEs. Support varies depending on the echelon of command and the mission. These methodologies
provide integrated support for NCC, NFC, CTFs, SG commanders, and warfare commanders.

10.6.1 Products and Services

Each large deck Oceanography Afloat division and staff METOC officer is tasked with producing timely and
relevant lessons learned for all phases of training and deployment in accordance with NAVMETOCCOMINST
3140.8 (series). These lessons learned are used throughout the METOC community to improve product accuracy
and level of support to afloat units. Fleet Oceanographers, staff METOC officers, and SGOTs work together to
produce a post-deployment report in accordance with NAVMETOCCOMINST 3140.23 (series).

Reachback support for units without embarked METOC personnel is available. The Advanced Refractive Effects
Prediction System (AREPS) and Target Acquisition Weapons Software (TAWS) tactical decision aids are
supported by FWC Norfolk (United States Fleet Forces Command (USFF), Fourth and Sixth Fleets, and Arctic)
and FWC San Diego, CA (Third, Fifth, and Seventh Fleets). FWCs also provide TAWS/AREPS support for
submarines currently under SUBWEAX Services and all top secret/sensitive compartmented information
(TS/SCI) requests.

Fleet operations personnel are trained and equipped to provide the environmental support indicated in figure 10-2.
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Available Custom
Available inport in tailored for Available
underway special specific inport

circumstances operations

Meteorology

Observations/Sensing X
Analyses X X
Forecasts X X X
Impacts, Options, Recommendations X X X
Oceanography
Observations/Sensing X
Analyses X X
Forecasts X X X
Impacts, Options, Recommendations X X X
Climatological Forecasts X X

Environmental battlespace
assessments/predictions for planning
and tactical operations via the use of X X X

tactical decision aids and weather
effects matrices

Figure 10-2. Product Availability

10.6.2 Tropical Cyclone Watch, Advisory, Warning

The Joint Typhoon Warning Center (JTWC) is responsible for providing tropical cyclone support to all DOD
assets from the west coast of the Americas to the east coast of Africa, both north and south of the equator. JTWC
re-hosts forecasts issued by the Central Pacific Hurricane Center (CPHC) for the Central North Pacific and the
National Hurricane Center (NHC) for the Eastern North Pacific. FWC, Norfolk is responsible for providing
tropical support to U.S. Navy assets in the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico.

1. Tropical cyclone products (Pacific and Indian Oceans).

a. Tropical cyclone (TC) Warning. Includes development level; storm identification information; current
warning number; position of the low pressure center; movement over the last 6 hours; speed of
maximum sustained winds; radius of 34, 50, and 64 knot surface winds; 12, 24, 36, 48, 72, 96, and 120
hour forecast positions (unless dissipation or extra-tropical transition is expected earlier); intensities and
forecast wind radii; and a remarks section. JTWC forecasts are for conditions over the ocean. DOD and
other U.S. government meteorologists use JTWC warnings as guidance to forecast local weather
conditions (e.g., wind, precipitation, and storm surge). Reporting conditions and periodicities by
geographic areas is as follows:

(1) Western North Pacific Ocean. Issued when maximum sustained surface winds are assessed to be 25
knots or greater. Warnings are issued every 6 hours not later than 0300Z, 0900Z, 1500Z, and
2100Z.

(2) North Indian Ocean. Issued when maximum sustained surface winds are assessed to be 35 knots or
greater. Warnings are issued every 6 hours not later than 0300Z, 0900Z, 1500Z, and 2100Z.
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(3) South Indian Ocean. Issued when maximum sustained surface winds are assessed to be 35 knots or
greater. Warnings are issued at an interval not to exceed every 12 hours and not later than 0300Z
and 1500Z or 0900Z and 2100Z.

(4) South Pacific Ocean. Issued when maximum sustained surface winds are assessed to be 35 knots or
greater. Warnings are issued at an interval not to exceed every 12 hours and not later than 0300Z
and 1500Z or 0900Z and 2100Z.

(5) North Central and Eastern North Pacific Ocean. Issued every 6 hours when maximum sustained
surface winds are assessed to be 25 knots or greater. JTWC then re-hosts these advisories as tropical
cyclone warnings for the DOD as soon as possible after receipt but not later than 0400Z, 1000Z,
1600Z, and 2200Z. In the event that CPHC or NHC does not issue a warning on a cyclone, or if
JTWC disagrees with a CPHC or NHC forecast, and the differences cannot be resolved, JTWC
issues its own warning.

. Tropical Cyclone Warning Graphic Forecasts. Issued by JTWC, they include a graphical depiction of

each text warning. In addition to the position, intensity, and wind radii information, the graphical
warning also provides the error swath (defined as the 5-year average track error plus the forecast radius
of 35 knot winds), closest point of approach (CPA) and bearing/distance information from significant
DOD installations.

. Prognostic Reasoning. JTWC issues a prognostic reasoning message in conjunction with tropical

cyclone warnings in the Western North Pacific Ocean every 6 hours. The message is intended for DOD
meteorological and oceanographic personnel and is a discussion of the synoptic environment, forecast
reasoning, and any alternate scenarios under consideration. It is issued no later than 0300Z, 0900Z,
1500Z and 2100Z.

. Three-hourly Updated Position. When a TC is threatening certain DOD installations in the Western

North Pacific Ocean, JTWC issues a three-hourly updated position. The update is a graphic depiction of
the latest best track, forecast track, and estimated current position to give situational awareness of the
storm motion for DOD units.

Conference Call. JTWC host a Defense Connect Online conference at 2130Z when a Western North
Pacific tropical cyclone is forecast to impact a DOD area of interest within 72 hours. JTWC also
supports FWC, San Diego hosted tropical impacts conference calls as required.

JTWC provides tropical decision support aids to DOD customers every 6 hours, including track and
intensity guidance, storm surge predications, and probabilistic wind speed forecasts.

. Tropical Cyclone Formation Alerts (TCFA). TCFAs are issued when conditions are favorable for tropical
cyclone formation within 24 hours. The alert consists of a graphic and text description of the area that
development is expected to occur, along with a brief meteorological description of the disturbance.

. Tropical Support Products (Pacific and Indian Oceans).

a.

Significant Tropical Weather Advisory. JTWC issues two narrative messages each day describing
existing tropical cyclones and tropical disturbances being monitored for development in the next
24-hour period. The bulletin for the Western North Pacific and South Pacific is issued not later than
0600Z daily. The bulletin for the North and South Indian Ocean is issued not later than 1800Z.

. Satellite Reconnaissance Bulletins. JTWC Satellite Operations (SATOPS) issues an estimate of the

physical characteristics of each tropical cyclone or disturbance, including location and Dvorak intensity
using meteorological satellite data. At a minimum, SATOPS provides position and intensity fixes from
satellite imagery every 6 hours at 0000Z, 0600Z, 1200Z, and 1800Z and position-only fixes every

6 hours at 0300Z, 0900Z, 1500Z, and 2100Z.
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4. Tropical Cyclone Products (Atlantic Ocean).

a.

.

Tropical Cyclone Warnings. Include development level; storm identification information; current
warning number; position of the low pressure center; movement over the last 6 hours; speed of
maximum sustained winds; radius of 34, 50, and 64 knot surface winds; 12, 24, 36, 48, 72, 96, and 120
hour forecast positions (unless dissipation or extra-tropical transition is expected earlier); intensities and
forecast wind radii; and a remarks section. Warnings are produced four times a day (03007, 0900Z,
1500Z, and 2100Z) for active tropical cyclones. FWC Norfolk re-hosts warnings issued by the NHC.

. Tropical Cyclone Warning Graphic Forecasts. Issued by FWC Norfolk, they include a graphical

depiction of each text warning. In addition to the position, intensity, and wind radii information, the
graphical warning also provides the error swath (defined as the 5-year average track error plus the
forecast radius of 34 knot winds), CPA, and bearing/distance information from significant DOD
installations.

. Destructive Winds Forecast. Produced four times a day (0300Z, 0900Z, 1500Z, and 2100Z) when an

active tropical cyclone threatens DOD installations. The forecast includes intensity and duration of
specified winds and timeline recommendations for setting Tropical Cyclone Conditions of Readiness.

Tropical Cyclone Conditions of Readiness Recommendations are briefed to CNIC, regional
commanders and the base commanding officer (CO) and/or Embedded METOC SMEs upon CNIC
region request.

Sortie coordination with numbered fleet oceanographers.

10.6.3 Tsunami Decision Support

JTWC is responsible for providing tsunami information support to all DOD assets and serves as the SME and
operational liaison to National Oceanic and Atmospheric Administration (NOAA) for NAVMETOCCOM
regarding tsunami related issues. JTWC works directly with the NOAA Tsunami Warning Centers (TWCs) to
accurately characterize tsunami potential and provide actionable decision information in support of DOD
installations and fleet assets at risk.

1. NOAA Tsunami Product Dissemination. FNMOC disseminates NOAA tsunami bulletins via record
message traffic as they are published and updated. The bulletins include one or more of the following:

a.

Tsunami Warning. A tsunami warning is issued when a tsunami with significant widespread inundation
is imminent or expected. Warnings alert the public that widespread, dangerous coastal flooding
accompanied by powerful currents is possible and may continue for several hours after arrival of the
initial wave. Warnings also alert emergency management officials to take action for the entire tsunami
hazard zone. Warnings may be updated, adjusted geographically, downgraded, or canceled. To provide
the earliest possible alert, initial warnings are normally based only on seismic information.

. Tsunami Advisory. A tsunami advisory is issued when the threat of a potential tsunami exists that may

produce strong currents or waves dangerous to those in or near the water. Coastal regions historically
prone to damage due to strong currents induced by tsunamis are at the greatest risk. The threat may
continue for several hours after the arrival of the initial wave, but significant widespread inundation is
not expected for areas under an advisory. Advisories are normally updated to extend the advisory,
expand/contract affected areas, upgrade to a warning, or cancel the advisory.

. Tsunami Watch. A tsunami watch is issued to alert emergency management officials and the public of

an event that may later impact the watch area. The watch area may be upgraded to a warning or
advisory—or canceled—based on update information and analysis. Watches are normally issued based
on seismic information without confirmation that a destructive tsunami is underway.
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d. Tsunami Information Statement. A tsunami information statement is issued to inform emergency
management officials and the public that an earthquake has occurred, or that a tsunami warning, watch,
or advisory has been issued for another section of the ocean. In most cases, information statements are
issued to indicate there is no threat of a destructive tsunami and to prevent unnecessary evacuations as
the earthquake may have been felt in coastal areas. An information statement may, in appropriate
situations, caution about the possibility of destructive local tsunamis. Information statements may be
reissued with additional information, though normally these messages are not updated. However, a
watch, advisory, or warning may be issued for the area after further analysis and/or updated information
becomes available.

2. Tsunami Information Page. In the event of a tsunami event, or potential of a tsunami, JTWC provides
current tsunami information as provided from the NOAA TWCs on the JTWC Tsunami NEP-Oc Web page
at the following URLs:

https://nepoc.oceanography.navy.mil/portal/web/tsunami/home for NIPRNET and
http://nepoc.oceanography.navy.smil.mil/portal/web/tsunami/home for SIPRNET

JTWC updates the tsunami information page as the event progresses and new information becomes
available.

3. Tsunami Travel Time Predictions. Based upon the source location of the seismic event, JTWC creates a
travel time plot and table of estimated arrival times for potentially affected coastal locations, whenever a
tsunami wave is generated. JTWC disseminates this product with a list of estimated arrival times for
specific DOD areas of interest.

4. Tsunami Model Guidance. In the event of a tsunami, JTWC provides TWC generated tsunami model
guidance of the open ocean energy (amplitude) propagation, the coastal wave amplitude and inundation
forecasts. Available model guidance and updates are posted on the JTWC Tsunami NEP-Oc Web page.

5. Port Studies. As a reference tool, JTWC provides a link to available tsunami port studies of interest to the
DOD. Tsunami port studies are produced by civilian agencies and are not standardized. Port studies can be
used to assess the hazard potential to a port of interest during the initial stages of the risk assessment
process. Port studies are available on the JTWC Tsunami NEP-Oc Web page.

10.6.4 Reachback Cell Products and Services

The RBC provides direct environmental support to any unit engaged in subject warfare. The RBC complements
detailed unit-level planning, but does not provide specific system lineup recommendations or detailed plans.
Types of support include:

1. Google Earth Products: These are downloadable products via SIPRNET NEP-Oc, RSS subscription,
Google Globe Base Layer, and Geo Server. The SIPRNET NEP-Oc site contains the latest products
available.

2. Miscellaneous Products (Atlantic only).
a. Forecast Charts. Depict satellite image, high and low pressure systems, fronts, and high winds and seas

areas. The analysis, 36-hour forecast and 72-hour forecast are produced twice daily (0000Z and 1200Z)
and posted to the NEP-Oc.
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b. Submarine Homeport Forecast Atlantic. Provides a 24-hour and 48-hour forecast (winds, seas, visibility,
and temperature) for CONUS submarine ports. The forecast is sourced from the NWS with impact
assessments provided by FWC Norfolk.

c. Sea Height Analysis. Produced twice daily (0000Z and 1200Z) for North Atlantic, East Atlantic, Gulf of
Mexico/Caribbean and posted to the NEP-Oc.

3. Miscellaneous Products (Pacific only).

a. Submarine Port Forecast for Pacific-CONUS. Provides a 24-hour and 48-hour forecast (winds, seas,
visibility, and temperature) for CONUS submarine ports. The forecast is sourced from the National
Weather Service with impact assessments provided by FWC San Diego.

b. Submarine Port Forecast for Pacific-OCONUS. Provides a 24-hour and 48-hour forecast (winds, seas,

visibility, and temperature) for OCONUS submarine ports. The forecast is sourced from the National
Weather Service with impact assessments provided by FWC San Diego.
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CHAPTER 11

Strike Warfare and Targeting Operations

11.1 INTRODUCTION

This chapter highlights the METOC community aspects of Strike Warfare, including the principles of time
sensitive and maritime dynamic targeting as well as EW. Dynamic oceanographic and atmospheric conditions
influence the detection capabilities and limitations of both friendly and adversary sensor and weapon systems. A
thorough understanding of environmental dependence provides planners the SA to properly determine mission
requirements and allocate limited strike resources.

11.2 WARFARE COMMANDER SUPPORT

Integrated support for strike warfare is provided through two methodologies; RBCs and embedded METOC
SMEs. The support varies depending on the echelon of command and the mission. These methodologies provide
integrated support for NFCs, NCCs, CTFs, and CTGs, including CSG, ARG, ESG, and strike warfare
commanders.

11.2.1 Embedded Subject Matter Experts

Strike group oceanography teams (SGOTs) based out of FWCs Norfolk and San Diego provide embedded and
integrated deployable METOC personnel in the form of OA division manning and mobile environmental teams
(METs). All operational CVN class ships embark an SGOT to augment the ship’s OA division underway. Teams
typically consist of an AG chief, three AG forecasters (NEC 7412), and four AG apprentice forecasters

(NEC 0000). The role of an SGOT is to act as organic METOC support to the OA Division Officer and embarked
staffs afloat, and to assist in the integration of METOC impacts into warfighter mission planning.

AGs are also fully integrated into the SFARP and CVW training process at the NSAWC, Fallon. Each CSG
SGOT is augmented by a forecaster from FWC Strike Detachment Fallon, who is designated as the lead forecaster
for all strike warfare support throughout the FRTP and deployment cycle. SME support for strike warfare
missions executed by amphibious forces is discussed in chapter 3.

When other classes of ships or deploying units require organic METOC services, a smaller MET is used to
support specific warfighting missions. A MET typically consists of one AG forecaster and one AG apprentice
forecaster, but can be flex-sized based on the mission. METs are deployed based on the following prioritization,
along with input from the numbered fleet oceanographer:

1. Priority 1—real-world strike warfare operations or planning studies to support contingency plans or
operations

2. Priority 2—deployed, multiunit or multinational major strike warfare exercises

3. Priority 3—major strike warfare exercises in the fleet response training plan (FRTP) for deployment
certification and equivalent training (e.g., COMPTUEX, JTFEX, USWEX, FST-J, and FST-F)

4. Priority 4—major experimental exercise series
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5. Priority 5—other strike warfare exercises in Fifth, Sixth, and Seventh Fleets designed for unit level
proficiency or engagement

6. Priority 6—USFF and Third Fleet unit or single SG-level exercises early in the FRTP (e.g., FST-WC,
FST-GCO).

11.2.2 Reachback Subject Matter Experts

The FWC RBC provides direct environmental support to any unit engaged in strike operations. The RBC
complements detailed unit-level planning, but does not provide specific radar, electro-optical and electromagnetic
system lineup recommendations or detailed strike warfare plans. Types of support include:

1. Meteorology/atmospheric products

a. Observations/sensing

b. Analyses

c. Forecasts

d. Impacts, options, recommendations.
2. Climatology and forecasts

3. Environmental battlespace assessments/predictions for planning and tactical operations via the use of
tactical decision aids and weather effects matrices.

The FWC RBCs monitor appropriate chat rooms of a supported commander and are available 24/7 for support.

11.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

Integrated support is provided to commanders, staffs, commanding officers, and METOC liaison officers
throughout the far to near time horizons of the decision cycles. Environmental updates are continually
synchronized to support a commander’s battle rhythm from long range strike planning and implementation to
current weather forecasts and recommendations.

METOC SMEs provide coordination with other METOC affiliates across the echelons for METOC support. The
RBCs monitor chat and other SG communication circuits for quick updates and are available 24/7 as requested for
support.

Following the BonD concept, described in chapter 1, in-situ data collected at Tier O informs the high performance
environmental models at Tier 1. This improves the Tier 2 performance support products to enhance the
decision-making process at Tier 3. Imbedded METOC support can provide recommendations to improve the
models performance; highlighting the environmental effects on the strike warfare mission for all echelons in the
strike warfare chain of command.

11.4 FAR AND MID PLANNING CONSIDERATIONS

METOC integration into the commander’s decision cycles normally begin with framing the operational
environment in the far time horizon. IPOE product acquisition, including higher headquarters information, is
essential during the early stages of mission analysis. As the event horizon draws closer, more detailed data is
added to the analysis from CCIRs, including both priority intelligence requirements (PIRs) and FFIRs.

DEC 2013 11-2



NWP 3-59M/MCWP 3-35.10

11.4.1 Far Planning Considerations—Future Plans
In the far time horizon, future planning considers items such as topography and climatology. The following are
suggested standard products for the METOC SME’s use in support of providing the commander with optimal SA
during future plans development. These products are largely based on climatology models or future forecast from
models of similar in-situ situations forecast advanced to the observed period. Products include:
1. Climatology:
a. Historic or representative data greater than 90 days out
b. Climatology modeled to 15-90 days in the future.
2. Sensor and weapon performance prediction based on climatology or representative environment:
a. AREPS—with an emphasis on sensor performance

b. TAWS—with an emphasis on weapons performance.

In the far time horizon, strike warfare future planning uses IPOE to describe how adversary targets and forces
have historically operated considering factors such as seasonal climatology. Specific areas to consider are:

1. Strike far planning—Participation in strike warfare battle control centers (BCCs) and dedicated liaison
with the carrier intelligence center (CVIC) for latest intelligence, EOB, and ISR data regarding METOC
relevant information. Analyze climatology and weather restrictions regarding:

a. Fire support coordination measure—ability for strike forces to discriminate friendly areas from those of
the enemy as related to:

(1) Visibility—precipitation, clouds, fog, and other obscurations

(2) Groundcover—the presence or absence of forests, vegetation, mountains, and similar ground
features.

b. Suppression of enemy air defenses (SEAD)—Status and disposition for environmental effects on:
(1) Aircraft, surface-to-air missiles (SAMs), and AAA
(2) C2 systems
(3) Communications links by type
(4) Support facilities.
c. Effective communications capabilities—Status and disposition for environmental effects on:
(1) Frequencies associated with mission communication networks
(2) C2 to strike asset to kill box coordination

(3) UAS links and controls.
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2. Climate, weather, and terrain with respect to UAS and aircraft launch and recovery including:
a. Winds, visibility, ceiling, significant weather

b. Seas for pitch and roll

o

. Cloud layers, slant range visibility, significant weather, turbulence, and icing

o

. Target-weapons pairings
e. Weapons load versus weather vulnerabilities
f. Electro-optical and electromagnetic performance.
3. Diverts locations including CVN and LHA/LHD, and AMD asset positioning.
4. Aviation and maritime refueling weather plans.
5. Launch and recovery weather.
a. Winds, visibility, ceiling, significant weather
b. Seas for pitch and roll
c. Target weather
d. Cloud layers, slant range visibility, significant weather, turbulence, and icing
e. Target-weapons pairings
f. Electro-optical and electromagnetic performance.
6. Feedback.
a. Battle profile in-flight strike reports
b. CVIC mission debriefs.
7. Tomahawk land-attack missile (TLAM) strikes.

a. En route and target weather considered by cruise missile support activity (CMSA) and other mission
planners

b. Coordinate with launch area coordinator (LAC) for planning
c. Focus launch basket forecasts
d. Engage in planning with BCCs

e. Pitch and roll as factors for launch.
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11.4.2 Mid Planning Considerations—Future Operations
The following are suggested standard products for use by METOC SMEs when supporting the commander during
future operations planning. Of note, some of these products are continuously updated with in-situ data forecasted
models to provide the latest model guidance, evolving into the initial products for COPS.
1. Tailored forecasting:
a. Mixed ensemble (combination of FITL and ensemble forecast) for 3—5 days
b. Ensemble for 5-15 days.
2. Sensor and weapon performance prediction based on forecast or representative environment.
a. TAWS
b. AREPS.

In the mid time horizon, FOPS considers long range forecasts and items with limited variability for planning.
Some areas to consider are:

1. Strike execution—in conjunction with the current operations staff, plan changes that affect METOC
relevant information. Analyze current forecasts and in-situ weather, weather advisories, or warnings
regarding:

a. Fire support coordination measure (FSCM)—ability for strike forces to delineate these friendly areas
from the enemy, forecast changes in visibility—(e.g., precipitation, clouds, and fog)

b. SEAD—Status and disposition for environmental effects on:
(1) Aircraft, SAMs, and AAA
(2) C2 systems
(3) Communications links by type
(4) Support facilities.
c. Effective communications capabilities—Status and disposition for environmental effects on:
(1) Frequencies associated with mission communication networks
(2) C2 with strike asset in order to ensure kill-box coordination
(3) UAS link and controls.

2. Forecasts, weather advisories, weather or terrain effects upon UAS and aircraft launch and recovery
including:

a. Winds, visibility, ceiling, significant weather
b. Seas for pitch and roll

c. Cloud layers, slant range visibility, significant weather, turbulence, and icing
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d. Target-weapons pairings
e. Weapons load and weather vulnerabilities
f. Electro optical and electromagnetic performance.

3. Diverts, (including CVN and LHA/LHD) and AMD asset positioning.

4. Aviation and maritime refueling weather.

5. TLAM Strikes.
a. En route/target weather considered by CMSA and other mission planners
b. Coordinate with LAC for planning
c. Focus launch basket forecasts
d. Engage in planning with BCCs
e. Pitch and roll as factors for launch.

11.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS

IPB identifies those factors that might influence the choice of a COA. These areas affect COPS and are
continuously updated with in-situ data driving forecasted models to provide the latest model guidance.

METOC SMEs use standard products to support COPS planning. Typically these products are updates of FOPS
data, reflecting the latest model guidance, normally updated in-situ. Common execution products include:

1. Current weather and near term forecasts:

a. FITL—METOC SME provides current forecast, including reachback support with analysis of current
weather conditions—Iess than 24 hours.

b. FITL/mixed ensembles for 24—96 hours.

2. Sensor and weapon performance prediction based on forecast or representative environment.
a. TAWS
b. AREPS.

In the near time horizon, highly variable environmental data is best observed in-situ; provided as a consistent data
source for the current operation. Some areas to consider are:

1. Strike execution—in conjunction with the current operations staff, plan changes that affect METOC
relevant information. Analyze current forecasts and in-situ weather, weather advisories or warnings
regarding:

a. FSCM—ability for strike forces to discriminate these friendly areas from the enemy, in-situ changes in
visibility (e.g., precipitation, clouds, fog).

DEC 2013 11-6



b.

NWP 3-59M/MCWP 3-35.10

SEAD—Status and disposition for environmental effects on:

(1) Aircraft, SAMs, AAA

(2) C2 systems

(3) Communications links by type

(4) Support facilities.

Effective communications capabilities—Status and disposition for environmental effects on:
(1) Frequencies associated with mission communication networks

(2) C2 to strike assets with emphasis on kill box coordination

(3) UAS link and controls.

2. Forecasts, weather advisories, weather or terrain effects upon UAS and aircraft launch and recovery
including:

a.
b.
c.

d.

c.

Winds, visibility, ceiling, significant weather

Seas for pitch and roll

Cloud layers, slant range visibility, significant weather, turbulence, and icing
Target-weapons pairings

Weapons load and weather vulnerabilities

f. Electro optical and electromagnetic performance.

3. Diverts (including CVN and LHA/LHD) and AMD asset positioning.

4. Aviation and maritime refueling weather.

5. TLAM strikes.

a.

c.

En route and target weather considered by CMSA and other mission planners

. Coordinate with LAC for planning

. Focus launch basket forecasts

Engage in planning with BCCs

Pitch and roll a factor for launch.

11.6 REACHBACK CELL PRODUCTS AND SERVICES

The RBC provides direct environmental support to any unit engaged in strike warfare. The RBC complements
detailed unit-level planning. METOC support can provide area recommendations for exercises as well as data
collection and sampling plans to provide updated support to areas with sparse information. All support requests
are provided through embedded SMEs or RBCs. An in-depth description of the types of products and services
provided is found in COMNAVMETOCCOMINST 3140.1M, United States Navy Meteorological and
Oceanographic Support Manual.
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CHAPTER 12

Surface Warfare Operations

12.1 INTRODUCTION

NWP 3-20, Navy Surface Warfare Manual, provides the strategic, operational, and tactical framework from which
commanders derive surface warfare TTP. This chapter discusses the METOC community aspects of those warfare
principles as witnessed in the support METOC SMEs provide to the commander’s decision cycle. Dynamic
oceanographic and atmospheric conditions influence the capabilities and limitations of both friendly and
adversary sensor and weapon systems; attaining optimal solutions is the cornerstone of achieving mission success.
Accordingly, METOC SMEs are charged with ensuring the planning team is afforded an in-depth understanding
of environmental dependence so that planners can have the requisite SA to properly determine mission
requirements and allocate limited resources. The complexity and variability of the environment dictate that
planners concentrate on specific areas within the environment developed during the IPOE process of the far- and
mid-term planning phases which in turn leads to a more granular review during the near planning phase of the
IPB.

12.2 WARFARE COMMANDER SUPPORT

Integrated support for the surface warfare area is provided through two methodologies: embedded METOC SMEs
who are assigned based on the echelon of command and the mission and RBCs. These methodologies provide
integrated support for NFCs, NCCs, CTFs, and CTGs including CSGs and ARGs. In all instances, the METOC
SMEs are integrated into the decision cycle planning teams and interface as necessary to provide the required
support.

12.2.1 Integrated Subject Matter Experts

Integrated METOC SMEs work directly with commanders, staffs, commanding officers (COs), and METOC
liaison officers (MLOs). Support for surface warfare area is comprised of:

1. Strike group oceanography teams (SGOTs) based out of Norfolk and San Diego that provide embedded
and integrated deployable METOC personnel in the form of OA division manning. All operational CVN
and LHA/LHD class ships embark an SGOT to augment the ship’s OA division underway. Teams typically
consist of an aerographer’s mate (AG) chief, three AG forecasters and four AG apprentice forecasters. The
role of an SGOT is to act as organic METOC support to the OA division officer and embarked staffs afloat
and to assist in the integration of METOC impacts into warfighter mission planning. Onboard
LHASs/LHDs, the SGOT likewise coordinate all METOC support with the embedded MEU forecasters to
provide comprehensive support to their respective commanders.

2. Mobile Environmental teams (METs): When other classes of ships or deploying units require organic
METOC services, a smaller MET is used to support specific warfighting missions. A MET typically
consists of one AG forecaster and one AG apprentice forecaster, but can be flexed and sized based on the
mission. METs are deployed based on the following prioritization, along with input from the numbered
fleet oceanographer:

a. Priority 1—real-world operations or planning studies to support contingency plans or operations

b. Priority 2—deployed, multiunit or multinational major exercises
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c. Priority 3—major exercises in the fleet response training plan (FRTP) for deployment certification and
equivalent training (e.g., COMPTUEX, JTFEX, USWEX, FST-J, and FST-F)

d. Priority 4—major experimental exercise series

e. Priority 5—other exercises in Seventh, Fifth, and Sixth Fleets designed for unit level proficiency or
engagement

f. Priority 6—USFF and Third Fleet unit or single strike group level exercises early in the FRTP.
Requests for integrated support are made to CNMOC.
12.2.2 Reachback Subject Matter Experts
Requests for reachback cell (RBC) support can be made via telephone, email, chat, or message traffic.
12.3 INTEGRATION INTO OPERATIONAL COMMANDER’S DECISION CYCLES

Integrated METOC SMEs and RBCs provide planning and execution support to the commander and staff
throughout the far to near time horizons of the commander’s decision cycles. Within each decision cycle, the
environmental updates are continually synchronized supporting the commander’s battle rhythm.

As noted above, METOC SMEs work directly with commanders, staffs, COs, and MLOs. They provide
coordination with other METOC affiliates across the echelons from historic to current weather forecasts and
recommendations. The RBCs monitor chat for quick updates and are available 24/7 as requested for support.

Integration of the METOC SME’s expertise is achieved through the use of the BonD concept discussed in

chapter 1. METOC SMEs collect and forward in-situ environmental data at Tier O to inform the high performance
environmental models at Tier 1. Embedded METOC support facilitates a better understanding of decision support
products at Tier 2 to improve the decision-making process at Tier 3. Embedded METOC support then assesses the
model performance based on agreement with actual observations; thereby providing a better understanding of
METOC products by highlighting the environmental effects on the capabilities and limitations of assets. This
directly enhances warfighting effectiveness by fully integrating METOC into the commander’s decision cycle.

12.4 FAR AND MID PLANNING CONSIDERATIONS

METOC integration into the commander’s decision cycles normally begin with framing the operational
environment in the far time horizon. Acquiring IPOE products is essential during the early stages of mission
analysis including all information provided from higher headquarters. As the event horizon becomes closer, more
detailed data can be added to the analysis from CCIRs, including both priority intelligence requirements (PIRs)
and FFIRs.

The IPOE process provides analyzed results to the mission analyses phase of the NPP and continues the process
throughout the phases of COA development, COA analysis, and COA comparison and decision; updating
continuously from CCIRs.

12.4.1 Far Planning Considerations—Future Plans

In the far time horizon, the IPOE process uses seasonal climatology and has the time to consider tailored products
that require more lead time. The following are some suggested standard products to support the surface
commander during future plans:

1. Tailored climatology: Historic or representative

2. Sensor and weapon performance predictions based on climatology or representative environment
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a. AREPS
b. TAWS.

During future planning and the IPOE process, the METOC SME considers factors to help the surface commander
understand the environmental effects on the adversary’s surface forces. Specific areas to consider are:

1. CFA—Static with relevance
a. Immovable features
b. Stationary factors
c. Historic bathymetry
d. Historic hydrography.
2. Climatology (i.e., historical weather).
12.4.2 Mid Planning Considerations—Future Operations

Integration in the mid-time horizon (i.e., FOPS), considers long range forecasts and items with limited variability
for planning. Some areas to consider are:

1. What are the METOC constraints for the scheme of maneuver planning?
2. Is there current support data available?
a. Any recommendations to change the method for receiving the data?
b. Is the in-situ data immediately available?
c. Where is the data the sparsest?
3. Are there any surveillance operations on-going that can contribute to METOC?
a. New intelligence threat data?
b. New ISR or imagery products?
4. What are the METOC effects on route planning, advisories, and diverts?
The following are suggested standard products to support the commander during future operations. Of note, some
of these products are continuously updated with in-situ data forecasted models to provide the latest model
guidance, evolving into the initial products for COPS. These products include:
1. Performance surface maps (PSMAPs)
a. Max continuous range
b. Max near-continuous range.
2. TOFA

a. Fronts and eddies

b. SLD, COF, DSC.
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3. Acoustic grid analysis
a. Wide area STDA output
b. Varies with numbers of sensors, platforms, depths, and area size.
4. Long term weather impacts
5. Nonacoustic analysis.
a. TAWS
b. AREPS.
12.5 NEAR EXECUTION CONSIDERATIONS—CURRENT OPERATIONS
To ensure the “Go” criteria of an operation are maintained during COPS, an updated IPB is essential. In the near
term, IPB identifies those factors that could influence the choice of a COA. These areas are continuously updated

with in-situ data, thus driving forecasted models to provide the latest model guidance.

Highly variable environmental data is best observed in-situ and provided as a consistent data source for the
current operation. Some considerations are:

1. Is the current METOC observation plan feeding the models as needed?
2. Does the OPTASK METOC SUPP, METOC LOI, or SCC DIMs need changing to reflect better data?
3. Are there gaps in the current scheme of maneuver?
4. Is the support providing what is needed?
a. Improvement recommendations?
b. Are additional assets required?
5. Are there any surveillance operations that can inform METOC?
a. New intelligence threat data?
b. New ISR or imagery?
6. What METOC effects on route planning, advisories, and diverts?
The following are suggested standard products to support the commander during COPS. Typically, these products
are updates of the FOPS slides. They reflect the latest model guidance normally updated from in-situ data. These
products include:

1. Current weather and near term forecasts:

a. Forecaster-in-the-loop (FITL)—METOC SME provides current forecast, including reachback support
with analysis of current weather conditions—Iless than 24 hours.

b. FITL and mixed ensembles (combination of FITL and ensemble forecast) for 24—96 hours.
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Sensor and weapon performance prediction based on forecast or representative environment.
a. TAWS

b. AREPS.

. PSMAP.

a. Max continuous range

b. Max near-continuous range.

. TOFA—Fronts, eddies, SLD, COF, DSC.

. Acoustic Grid Analysis.

a. Wide area STDA output
b. Varies with numbers of sensors, platforms, depths and area size.

Current and forecast weather impacts.

12.6 REACHBACK CELL PRODUCTS AND SERVICES

The RBC provides direct environmental support to any unit engaged in surface warfare. The RBC complements
detailed unit-level planning, but does not provide specific sensor system lineup recommendations or detailed
search plans. Types of support include:

1.

6.

7.

Tailored and regional ocean modeling to support planning and tactical decision aids, general assessments
of acoustic conditions and more detailed analyses of acoustic variability and overall probability of
detection across multiple sensors.

Analysis of ocean dynamics in particular areas of interest (e.g., tactical oceanographic features
assessments).

Planning studies for theater and strike force/group operations.

. Water sampling guidance based on analysis of oceanographic dynamics.

. Ocean feature (e.g., front and eddy) location reports and oceanographic model data via defense message

system broadcast.
Ocean current and drift modeling.

Critical factor charts in certain areas world-wide for theater commanders.

12.7 ADDITIONAL SUPPORT CONSIDERATIONS

METOC support can provide area recommendations for exercises as well as data collection and sampling plans to
provide updated support to areas with sparse information. All support requests are provided through embedded
METOC SMEs or RBCs. Requests for integrated support are made to CNMOC. Suggested requests might include
discussions of:

1.

2.

Three to five (3—5) day outlooks for scheme of maneuver planning

Small boat operations
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3. Surveillance operations

4. Impacts on force protection and escort operations

5. Maritime interdiction operation planning to include weather along contacts of interest projected track
6. Route planning, advisories, and diverts.

As with other warfare areas, METOC SMEs coordinate early to receive OTSR information and other necessary
data as required. The SMEs use task force and SCC coordination nets and chat for quick updates.
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APPENDIX A

Naval METOC Organization and
Operational Support

A.1 INTRODUCTION

This appendix provides an overview of the NAVMETOCCOM organization, mission, location, and operational
support team structure for SMEs that support naval operational-level and tactical-level commanders. The entire
organization, including both shore-based entities and deployed METOC assets, is designed to support the mission
of Commander, Naval Meteorology and Oceanography Command (CNMOC)—providing the METOC products
and services that enable effective decisionmaking for operational safety and warfighting success by naval and
joint forces.

A.2 NAVAL METEOROLOGY AND OCEANOGRAPHY COMMAND AND SUPPORTING
ORGANIZATIONS

CNMOC is an Echelon III commander who reports to Commander, United States Fleet Forces Command, as
shown in figure A-1. CNMOC serves as both the type commander and operational commander of the naval
oceanography program. This section presents information relating to the Echelon III through V
NAVMETOCCOM organization and describes the roles of each command’s responsibilities supporting the
operational objective of information dominance.

Although not a part of the operational chain of command, the oceanographer of the Navy serves as the resource
and requirements sponsor for CNMOC. The Oceanographer of the Navy is the Director, Oceanography, Space
and Maritime Domain Awareness Division, N2/N6E, within the Office of the Chief of Naval Operations and
serves as the advisor for resources, requirements, and policy with regard to the naval oceanography program
(NOP).

*%%% ( Chief of Naval Operations )7
%%%% ( Commander, U.S. Fleet Forces Command ]

-
OPNAV N2/N6E
%* Oceanographer
of the Navy
NS
—— COC
------- Admin
N
% [ Commander, Naval Meteorology and |
Oceanography Command
J

Figure A-1. Echelon I to III Organizational Structure
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The NAVMETOCCOM operational structure is comprised of Echelon III and IV commands, as shown in

figure A-2. CNMOC is responsible for meeting the METOC needs of all combatant commanders and components
(i.e., naval and joint forces). Specifically, CNMOC assigns naval oceanography representatives to combatant
commanders (CCDRs) and develops Department of Defense (DOD) requirements for meteorological,
oceanographic, hydrographic and bathymetric products and services at the strategic, operational, and tactical
levels.

CNMOC provides for the METOC preparation of the maritime and joint battlespace to enable successful combat
operations. Their products and services mainly exploit opportunities where METOC capabilities can mitigate
environmental challenges for naval operations, plans and strategy at all levels of warfare. Similarly, METOC
SMEs are charged to provide products, data, and services to the DOD; operating and supporting forces to create
an asymmetric warfighting advantage for naval, joint, coalition, and/or multinational forces.

CNMOC is responsible for command and management of the NOP, using METOC, geospatial information and
services (GI&S), and PNT to leverage the environment to enable successful strategic, operational and tactical
battlespace utilization across the ROMO and at all levels of war. Specifically:

1. Acquire sufficient knowledge of the physical environment in which naval forces operate.

2. Convert and use acquired knowledge to combat power by fully exploiting the environmental opportunities
in the maritime dimension of the battlespace.

3. Mitigate the impact of the environment on naval personnel, platforms, sensors, and weapons.

4. Provide recurring soft-power capabilities for the DOD, CCDRs and maritime component commanders
(MCCs) in accomplishing their theater security cooperation initiatives.

The NAVMETOCCOM Echelon IV commands are shown in figure A-2. Their operational responsibilities and
interdependent supporting roles are discussed in the following paragraphs.

cocC
% Commander, Naval Meteorology and ~  [EEEEEEEEEE Supporting

Oceanography Command

I |

Fleet Numerical Meteorology
and Oceanography Center
(FNMOC)
Monterey, CA

Naval Meteorology and
Oceanography Professional
Development Center (NMOPDC)
Gulfport, MS

Naval Oceanography
Operations Command (NOOC)
Stennis Space Center, MS

U.S. Naval Observatory
(USNO)
Washington, D.C.

Naval Oceanography Office
(NAVOCEANO)
Stennis Space Center, MS

R

Figure A-2. Echelon III and IV Organizational Structure
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A.2.1 Naval Oceanography Operations Command

The Naval Oceanography Operations Command (NOOC) is NAVMETOCCOM’s operational Echelon IV
command responsible to support safe operations, enhance dominance of the battlespace and optimize warfighting
resources and readiness to naval and joint forces through superior understanding and exploitation or mitigation of
the physical environment. The NOOC is the service delivery portion of NAVMETOCCOM, providing tailored
products and services in direct support to naval and joint force decision makers, staffs and operators. Production
centers provide the directorates with product generation, in-depth technical expertise and training.

The NOOC is responsible for execution of assigned METOC, GI&S, PNT, mapping, charting and geodesy
functions and efforts under the Operational Oceanography Program to optimize warfighting resources and
readiness, support safe operations and enhance dominance of the battlespace through superior understanding and
exploitation or mitigation of the physical environment. The commanding officer (CO) of the NOOC serves as the
NAVMETOCCOM assistant chief of staff (ACOS) for Operations (N3) and is charged with maintaining
operational oversight of all Echelon IV and subordinate activities.

As shown in figure A-3, the NOOC supports the warfighter, through several Echelon V commands that include:
fleet weather centers (FWC), Naval Oceanography Antisubmarine Warfare Centers (NOACs), Naval
Oceanography Mine Warfare Center (NOMWC), Naval Oceanography Special Warfare Centers (NOSWCs), and
the Joint Typhoon Warning Center (JTWC).

A.2.1.1 Fleet Weather Centers

The mission of the FWCs and subordinate activities is to keep the fleet safe from hazardous weather and enable
effective operations and planning decisions by providing timely and accurate aviation, maritime and installation
weather forecasts, warnings, and recommendations. They deploy certified teams that provide a tactical
warfighting advantage for strike and amphibious forces through application of oceanographic sciences; provide
METOC forecasts and warnings services to enable decision superiority in direct support of CSG, ESG, ARG, and
strike group commanders as well as other Navy, joint, or multinational forces.

[Naval Oceanography Operations Commandj

Naval Naval Joint Typhoon
Oceanography Oceanography yp
. . Warning
Mine Warfare Naval Special Center
Center Warfare Center
Naval Fleet Weather
Oceanography Centers

Antisubmarine
Warfare Centers

Figure A-3. Naval Oceanography Operations Command Organization
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There are two FWCs, one in Norfolk and one in San Diego. The FWCs provide METOC support ashore and
afloat for aviation safety, maritime safety and optimum track ship routing (OTSR), resource protection, tropical
cyclone forecasting, and embarked METOC support through the strike group oceanography team (SGOT).

1. Aviation safety support: The FWCs act as the Continental United States (CONUS) forecast hub and the
designated sub-regional forecast (SRF) center for all naval air stations and installations within the
Commander, Navy Installations Command (CNIC) infrastructure. For each assigned area of responsibility,
FWCs collect and maintain required aviation weather observational data at naval air stations and related
airfields. They issue timely and accurate terminal aecrodrome forecasts (TAFs), flight weather briefs, and
other services to support naval aviation operations, exercises, and training. When directed by appropriate
authority, they provide equivalent support to other DOD services, U.S. government agencies, and armed
forces elements of allied/coalition nations.

2. Maritime safety support: The FWCs provide maritime forecast support and OTSR for all U.S. naval
maritime forces, DOD, and allied afloat units worldwide. For assigned area of responsibility, they provide
en route weather forecasts (WEAX) and aviation weather forecasts (AVWX), OTSR recommendations,
hazardous weather avoidance recommendations, in port forecasts, operating area (OPAREA) forecasts,
high winds and seas warnings, and other services as required to enable safe and effective operations for all
supported afloat assets.

3. Resource protection (RP) support: The FWCs provide RP support to regional and installation commanders
and shore activities in the CNIC infrastructure, with hazardous weather forecasts, warnings, and advisories
as well as recommendations for heightened conditions of readiness to prepare for and mitigate risks due to
hazardous weather. They provide direct notification and verification of receipt to region operational
personnel to include emergency management, regional operations centers, base command duty officers,
and air/port operations, as applicable.

4. Tropical cyclone forecast support: The FWCs disseminate tropical cyclone forecasts and warnings
generated by the National Hurricane Center for the Atlantic Ocean, Caribbean Sea and Gulf of Mexico or
JTWC for the Pacific and Indian Oceans. They recommend the setting of Tropical Cyclone Conditions of
Readiness (TCCOR) to CNIC region commanders in accordance with CNICINST 3140.1(series) and
coordinate sortie recommendations with numbered fleet oceanographers in accordance with
NAVMETOCCOMINST 3140.24 (series).

5. Detachment support: FWC SGOT serves as the primary centralized source of trained and qualified
aerographer’s mates (AGs) responsible for forming SGOT sea-going detachments for temporary duty
(TEMDU) assignments to CVN and LHA/LHD class ships. SGOT detachments are organized, trained and
certified to support all underway evolutions from the initial phases of the fleet response training plan
(FRTP) workups, the deployment and on through post-deployment surge requirements. SGOT support is
primarily focused on CSG, ESG and ARG staffs, as well as carrier air wing (CVW) and MAGTF
operations.

Each SGOT detachment is led by a chief petty officer in charge (CPOIC) and includes three NEC 7412 AG
forecasters and three or four NEC 0000 AG apprentice forecasters. SGOT detachments are assigned and deployed
in support of United States Fleet Forces Command (USFF) global forced management directives/orders and
numbered fleet deployment schedules. SGOT detachments support afloat METOC officers and coordinate all
related support.

The FWCs also provides mobile environmental teams (METs) to support independent deployers, contingency

operations, and major exercises. METs normally consist of one 7412 AG forecaster and a one 0000 AG
apprentice forecaster, but manning can be tailored for specific mission support.
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A.2.1.2 Naval Oceanography Antisubmarine Warfare Centers

NOAC S provide an asymmetric warfighting advantage for antisubmarine warfare (ASW) forces through the
application of oceanographic sciences. Two NOACsS, one each at Stennis Space Center (SSC), MS, and

Y okosuka, Japan, support ASW via three components: an ASW reachback cell (RBC), naval oceanography
antisubmarine warfare detachments (NOADs) and naval oceanography antisubmarine warfare teams (NOATS).
These entities are described briefly below and in greater detail in paragraph A.3.3.1, Task Group/Task Force
Organization.

1. The ASW RBC is a centralized, 24/7, support cell operated by NOAC SSC that provides worldwide ASW
operations support with detailed environmental analysis and modeling for ASW forces. The ASW RBC,
collocated with NAVOCEANO, is comprised of military oceanographers and AGs, sonar technicians,
naval air crewmen and civilian scientific experts. The ASW RBC also leverages expertise from Fleet
Numerical Meteorology and Oceanography Center (FNMOC).

2. The NOADs primarily provide support directly to maritime patrol and reconnaissance aircraft (MPRA)
squadrons.

3. NOATSs are experts in ASW-related environmental analysis, forecasting and planning. They complement
the skills of other experts such as:

a. Acoustic intelligence (ACINT) specialists

b. Sonar system operators

c. Mobile training teams (MTTs) for interactive multisensor analysis training (IMAT)
d. MTTs for sonar tactical decision aid (STDA).

NOATS deploy to provide direct support to ASW commanders and staffs at the theater, SG, and destroyer
squadron (DESRON) levels. A team is typically composed of two to three personnel to provide on-scene planning
and analysis support to ASW operations and to act as a forward liaison element to the ASW RBC.

A.2.1.3 Naval Oceanography Naval Special Warfare Center

NOSWC provides NSW with sea-air-land (SEAL) team “high ground” information by defining the physical
environment to optimize mission planning for tactical advantage. It is located in San Diego with detachments in
Norfolk, Pearl Harbor, and SSC. Additionally, two components are located, one each, in Dam Neck, VA and SSC,
the latter being an intelligence, surveillance, and reconnaissance (ISR) component. Embedded METOC is the
term used to describe NOSWC personnel embedded within the force structure of all NSW components and
deploying riverine squadrons. These personnel conduct environmental reconnaissance and fuse tailored METOC
data and forecasts to enable mission planning and execution. For reachback support the NOSWC Mission Support
Center (MSC) is located in San Diego. These components are discussed in greater detail in chapter 8, NSW
Operations.

A.2.1.4 Naval Oceanography Mine Warfare Center

NOMWTC provides an asymmetric warfighting advantage through the application of oceanographic sciences to
naval mine warfare to reduce risk and conduct tactical post-mission analysis. Located at SSC, NOMWC is the
primary organization that provides operational capabilities to mine warfare (MIW) and mine countermeasures
(MCM) forces worldwide. NOMWC is comprised of four operational support elements: These components, listed
below, are discussed in greater detail in chapter 6, Mine Warfare Operations.

1. NOMWC embedded components collocated with MCM forces in key forward and CONUS locations

2. MIW—data fusion cell (DFC), deployed from NOMWC
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3. UUV platoons, deployed from NOMWC
4. NOMWC MIW-RBC, providing a 24/7 reachback capability.
A.2.1.5 Joint Typhoon Warning Center

JTWC Pearl Harbor is responsible for providing comprehensive tropical cyclone forecasting and analysis for all
DOD and Department of State assets from the west coast of the Americas to the east coast of Aftrica, for both the
northern and southern hemispheres. Additionally, JTWC acts as a liaison to National Oceanic and Atmospheric
Administration (NOAA) and provides continuous world-wide tsunami watch in support of DOD. Additionally,
JTWC is NAVMETOCCOM’s SME on both tropical weather and tsunamis. JTWC also performs continuous
production and briefing support to both United States Pacific Command (USPACOM), Joint Intelligence
Operations Center (JIOC), and Commander, Pacific Fleet (COMPACFLT) in support of national operations plans
with embedded ISR personnel.

A.2.2 Naval Oceanographic Office

The Naval Oceanographic Office NAVOCEANO) at SSC, MS, provides oceanographic production. Its core
competencies include the disciplines of hydrography, bathymetry, geophysics, acoustics, physical oceanography
and geospatial intelligence. NAVOCEANO acquires and analyzes global ocean and littoral data to provide
specialized, timely and operationally relevant products and services for DOD warfighters as well as other civilian,
national and international customers. Using space-based, airborne, surface and subsurface platforms, as well as
state-of-the-art computing and modeling techniques, NAVOCEANO synthesizes the data acquired into products
and services tailored to the individual warfighter’s needs. These products and services support virtually every type
of fleet operation, providing mission-essential environmental information.

NAVOCEANO is responsible for applying relevant oceanographic knowledge across a full spectrum of warfare
through smart collection, focused analysis, and responsive delivery. This effort generates strategic, operational
and tactical oceanographic and geospatial products and services to meet the naval and DOD safe navigation,
weapon and sensor performance requirements. Additionally, NAVOCEANO conducts multi-disciplinary ocean
surveys, collects and analyzes all source oceanographic data, provides global numerical oceanographic
observations and products, and implements numerical techniques to solve oceanographic analytical and
forecasting problems. As shown in figure A-4, NAVOCEANO is the parent command of the Naval Ice Center
(NAVICECEN) and the FLTSURVTEAM.

Naval
Oceanographic
Office

Fleet Survey Team Naval Ice Center

Figure A-4. Naval Oceanographic Office Organization
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A.2.2.1 Fleet Survey Team

The FLTSURVTEAM, located at SSC, specializes in safety of navigation and expeditionary hydrographic
surveys; an unparalleled function within the Navy. The FLTSURVTEAM gathers the needed information via
timely, self-contained hydrographic surveys in response to CCDR’s requests for area surveys where naval
operations may take place or where charting accuracy is uncertain.

FLTSURVTEAMSs can quickly deploy to areas around the world. FLTSURVTEAM’s primary collection platform
is a fully outfitted, C-130-transportable, 9 meter boat with a suite of hydrographic sensors. FLTSURVTEAM has
additional suites of sensors that may be installed on a “boat of opportunity” to permit rapid collection, analysis
and dissemination of shallow water bathymetric data. FLTSURVTEAM also has an expeditionary hydrographic
collection capability using its expeditionary survey vehicles. Further discussion of the FLTSURVTEAM’s
capabilities are included in the expeditionary warfare (EXW) related sections of chapters 3, 7, and 8.

A.2.2.2 Naval Ice Center

NAVICECEN is the Navy arm of the National Ice Center, a cooperative operational center that consists of the
Navy, Coast Guard, and NOAA. NAVICECEN provides quality, timely, accurate and relevant snow and ice
products and services to meet the strategic, operational and tactical requirements of the U.S. interests across the
global area of responsibility. With increased attention focused on global climate change and on diminishing
Arctic ice, NAVICECEN monitoring responsibilities have taken on an increased significance. Of note,
NAVICECEN is the only center in the world providing operational Arctic and Antarctic ice analysis and forecasts
for operational use.

A.2.3 Fleet Numerical Meteorology and Oceanography Center

The FNMOC, located in Monterey, CA, provides atmospheric related products. It maintains core expertise in
meteorology, oceanography and information technology to provide the necessary foundation for on-demand
support to naval, joint, coalition, multinational and other national missions. FNMOC leverages its expertise to
host a suite of “state-of-the-art” METOC models to provide scheduled and on-demand products that support
multiple decision aides.

A.2.4 United States Naval Observatory

The United States Naval Observatory (USNO), located in Washington, D.C., provides PNT information to the
DOD, federal agencies and the general public. Its mission is to determine the positions and proper motions of
celestial bodies, the motions of the earth and precise time for the DOD. It provides this astronomical and timing
data required by the Navy and other components of the DOD for navigation, precise positioning and orientation,
space operations, and command, control, communications, computers, intelligence surveillance, and
reconnaissance (C4ISR). While providing data to its DOD users, the USNO also makes it available to other
government agencies and to the general public. Lastly, it conducts relevant research in its mission areas to ensure
its capability to fulfill the DOD’s future PNT requirements.

The USNO provides a wide range of critical precise time and astrometric products. These products are available
as hardcopy publications and stand-alone computer applications, as well as data services accessible via the
Internet. The USNO master clock serves as DOD’s official time keeper and is the sole provider of precise time
and time interval (PTTI) for the DOD. Although the global positioning system (GPS) is the primary method of
coordinated universal time (UTC) time transfer for the majority of DOD users, the most precise time transfer
requirements can be met through the USNO’s two-way satellite time transfer program. Because of its expertise,
the USNO is designated as the DOD’s PTTI manager to oversee and coordinate all DOD matters relating to
precise time and time distribution. The USNO is also responsible for establishing, maintaining, and coordinating
the astronomical reference frame(s) for celestial navigation and orientation of national space systems. The USNO
is the only organization providing Earth orientation parameters (EOP) data operationally for DOD systems. It also
provides this data to other U.S. agencies and contractors, as well as the international community.
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A.2.5 Naval Meteorology and Oceanography Professional Development Center

The Naval Meteorology and Oceanography Professional Development Center (NMOPDC) in Gulfport, MS,
provides training support. Its mission is to provide naval and joint warfighters with unprecedented knowledge of
the physical environment, to include its effects, through relevant oceanography, meteorology, hydrography and
GI&S training, education and professional development. To this end, it conducts training for active and reserve
naval oceanographers, AGs, and Marine Corps METOC personnel. In addition, the center provides technical
guidance and training materials to ensure development and technical accuracy of the METOC sections of other
institutionalized warfare pipeline training.

A.3 OPERATIONAL SUPPORT

To support [POE for the near, mid, and far term requirements of operational-level and tactical-level staffs,
NAVMETOCCOM provides operational support to the fleet in the form of organic METOC staff personnel,
embarked METOC support personnel, and/or embedded METOC SMEs. The nonorganic personnel may be
individual embedded METOC SMEs, SGOTs, METs, NOADs, NOATSs, or MIW-DFCs, as described in section
A.2 above. These personnel are directly supported by extensive reachback support capabilities tailored to specific
mission areas. This operational support varies by echelon level and mission area and is discussed in general in the
following paragraphs and in detail in the individual mission area chapters.
A.3.1 Fleet Oceanographers
The fleet oceanographer is the NFC meteorology, oceanography and hydrography SME and advisor to the NFC
on all METOC matters. They are responsible for coordinating METOC support to U.S., multinational, and
coalition forces operating throughout the NFC area of operations. (AO) as they:
1. Provide policy and oversight of METOC support for maritime forces assigned OPCON to the NFC.
a. Coordinate assignment of METOC support responsibility for afloat and shore based METOC assets.
b. Coordinate and approve RFF for deployment of MET supporting NFC forces.
2. Advise the NFC of METOC impacts affecting fleet operations and safety.
3. Manage the Fleet METOC requirements program.

a. Coordinate with task force commanders, afloat METOC units to identify, review and establish new
METOC support requirements for the AO and refer to higher authority as required for resolution.

b. Maintain the NFC METOC oceanographic, hydrographic, and bathymetric (OHB) requirements
database and tracking system.

4. Review and establish new fleet METOC guidance, procedures and policy as required.
A.3.2 Operational-Level Commander Support
As defined in NTTP 3-32.1, Maritime Operations Center, the organic MOC METOC cell is part of the MOC
Operational Directorate, N3. All facets of military operations are impacted by METOC conditions and, as such,

the METOC cell plays a vital role in both mission planning and execution by:

1. Providing expertise to decision makers and operators with an understanding of environmental effects on
current and future operations and plans

2. Coordinating and synchronizing METOC support throughout the AO (including reachback functions and
data collections plans).
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To permit NFCs to conduct operations with due regard to the limitations and impacts imposed by the
environment, maximum use of the METOC services available from organic and embarked METOC personnel as
well as and NAVMETOCCOM shore activities is recommended.

A.3.2.1 METOC Cell Composition
METOC cells are composed of organic METOC specialists who support COPS, FOPS, the maritime planning
group (MPQ), various operational planning groups and the conduct of daily briefs to the commander and senior
staff. The cell composition is driven by the scope and duration of the operations and might consist of the
following:

1. Senior METOC officer (director)

2. Junior METOC officer (assistant director)

3. Up to four METOC forecasters

4. Other assistants, as required.

A.3.2.2 METOC Cell Outputs

Using the inputs, products and services discussed in the previous paragraph, the METOC cell provides the
following types of outputs to assist in the follow-on steps of the NPP:

1. METOC briefings for the commander

2. Development of the METOC annex for OPLANS, contingency plans, and operation orders (OPORDs)
(e.g., Annex H)

3. Various AO METOC forecasts

4. METOC impacts on COPS

5. METOC impacts on FOPS

6. Climatology for long range plans

7. METOC and oceanographic, hydrographic, and bathymetric (OHB) survey requirements

8. METOC impact on ISR.
A.3.3 Task Group/Task Force Commander Support
METOC officers supporting task group (TG) commanders provide METOC support, designate weather guard
ship responsibilities and develop a bathythermograph and ambient noise sampling plan to provide observations
when ships are operating in company, as well as report hazardous weather conditions and storm evasion actions.
The Navy-wide operational tasking (OPTASK) METOC defines the requirements for tactical-level METOC
support of an ARG or CSG in the context of the organization structure discussed in NWP 3-56, Composite

Warfare Doctrine. The following paragraphs describe the general support provided by METOC personnel; more
detailed information is found in the specific mission area chapters.
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A.3.3.1 Task Group/Task Force Organization

The METOC organization is composed of organic and embarked METOC personnel at a level of manning that
can support operations (e.g., SGOTs, METs, and NOATSs). The composition of these embarked teams is a
function of the group/force commander’s requirements. In light of manning reorganization, most support is
provided by embarked teams. In the case of forward-deployed naval forces (FDNFs), they still retain organic
manning. Organic METOC personnel (i.e., SG METOC and/or Oceanography Afloat (OA) division officers)
coordinate on-scene operational and tactical METOC support for all aspects of naval warfare planning and
execution as defined by fleet guidance/OPTASK supplements (SUPPS)/METOC letter of instruction (LOI) as
applicable in their AO. Generally, they support COPS, FOPS, various warfare area planning groups and the
conduct of daily briefs to the group commander and senior staff.

NOAC, SSC provides on-scene ASW mission support through deployable NOATSs for USFF and Third Fleet SG
ASW commanders; CTF-24, CTF-34, and CTF-69 theater antisubmarine warfare commanders (TASWCs); and
MPRA tactical operations centers (TOCs) and mobile tactical operations centers (MTOCsS). It also provides
world-wide ASW reachback support through the ASW RBC.

NOAUC, Yokosuka deploys NOATS in support of FDNF and supports Fifth and Seventh Fleet SG ASW
commanders; Commander Destroyer Squadron (CDS)-15, CTF-54 and CTF-74 TASWCs; and MPRA TOCs and
MTOC:s.

NOATS stationed at NOAC SSC support all CONUS DESRON staffs through workups and deployments as well
as flyaway teams for ASW operations and major exercises for USFF, Third, Fifth, Sixth, and Seventh Fleets.
NOATSs deployed from NOAC Yokosuka support FDNF, CTF-74, CTF-72, CTF-57, CTF-54 and CDS-15.
NOATS can concurrently support multiple units and may provide remote support via E-mail, chat, and other
communication circuits.

NOAD:s provide direct support to MPRA squadrons, NMAWC, and CTF-69. The NOADs located in Jacksonville,
Kaneohe Bay, Whidbey Island, Misawa, and Kadena provide support to collocated MPRA squadrons at TOCs.
NOAD, Jacksonville also provides environmental product support to CTF-57 and CTF-67. NOADs Norfolk and
San Diego are collocated with and provide support to NMAWC for mentoring and assessment within the FRTP.
NOAD Naples is co-located with CTF-69, Naples and supports ASW exercises and operations in the Sixth Fleet.

In execution of their duties, embarked METOC personnel (i.e., SGOT, NOAT, FLTSURVTEAM, MET, NOAT)
adhere to OPTASK METOC and all effective NFC and officer in tactical command (OTC) guidance.

NAVMETOCCOM shore activities provide WEAXs, OTSR, OPAREA forecasts, wind/seas/tropical/ice
warnings, Global Command and Control System (GCCS) overlays, ocean fronts and eddies data, observed and
numerically derived weather and oceanographic data, prognostic discussions, climatology and other operational
and tactical METOC support products upon request.

A.3.3.2 Task Group/Task Force Meteorological and Oceanographic Coordinator

The OTC designates a meteorological and oceanographic coordinator (METOCC), generally the SG
oceanographer, for coordination and provision of METOC support to supported forces and/or units (i.e., ships

and/or submarines). Normally, the METOCC is the senior METOC officer assigned. The METOCC:

1. Conducts regular coordination with the NFC oceanographer and supported forces through appropriate
channels as determined by fleet and/or OTC guidance.

2. Coordinates all METOC personnel requests with the NFC oceanographer.
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3. Coordinates with other embarked METOC officers and with the NFC oceanographer and respective
NAVMETOCCOM activities COs to conduct a FRTP METOC planning meeting in advance of the
beginning of the CVN and LHA/LHD unit level training cycle.

4. Requests products and/or services from NAVMETOCCOM shore activities, as needed.
A.3.4 Other Mission Commanders Support

The METOC community provides additional support through a variety of reachback capabilities and dedicated
support in other mission areas. For example, MAGTF, NECC, MIW, NSW and other naval organizations require
dedicated support that differs from an operational-level or maritime task group/force support discussed above.
Support for these mission areas is discussed in follow-on chapters indicated in the subparagraphs below.

A.3.4.1 Marine Air-Ground Task Force Support

METOC SME:s are assigned to various embedded support positions within the MAGTF organizations’ staff. This
is discussed in detail in chapter 3, Amphibious and U.S. Marine Corps Marine air-ground task force support.

A.3.4.2 Navy Expeditionary Combat Command Support

METOC SME:s are assigned to various embedded support positions within the NECC organizations’ staff. This is
discussed in detail in chapter 7, Navy Expeditionary Combat Operations.

A.3.4.3 Mine Warfare Support

Integrated support for MIW is provided through RBCs and embedded SMEs and varies depending on the echelon
of command and the mission. This methodology provides integrated support for mine warfare commanders
(MIWCs) and mine countermeasure commanders (MCMCs) and synchronizes with integrated support at the NFC,
NCC, CTF levels through embedded senior METOC staff. This is discussed in detail in chapter 6, Mine Warfare
Operations.

A.3.4.4 Naval Special Warfare Support

METOC SME:s are assigned to various embedded support positions within the NSW organizations; ranging from
SEAL teams, support activities, cross-functional troops, groups to the type commander’s (TYCOM’s) staff. This
is discussed in detail in chapter 8, Naval Special Warfare Operations.

A.3.4.5 Intelligence, Surveillance, and Reconnaissance Support

METOC SME:s are assigned to various embedded support positions within the Office of Naval Intelligence and
other intelligence-related commands. This is discussed in detail in chapter 5, Intelligence, Surveillance,
Reconnaissance and Information Operations.

A.4 REACHBACK AND SHORE BASED SUPPORT

All products from reachback capabilities and personnel support request can be obtained in accordance with
NAVMETOCCOMINST 3140.1M, United States Navy Meteorological and Oceanographic Support Manual
Oceanography (NEP-Oc) to the specific NAVMETOCCOM activity. The CNMOC Oceanography Operational
Watch (COOW) is the product support coordinator (PSC) for NAVMETOCCOM receives all requests for support
(RFS) or requests for information (RFI) when the appropriate NAVMETOCCOM activity is unknown.

A.4.1 Reachback Navy Enterprise Portal—Oceanography
Navy Enterprise Portal—Oceanography (NEP-Oc) is the naval oceanography mission extension to the Navy

Enterprise Portal. The NEP-Oc serves as a single access point for all METOC Web-accessible information on the
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Nonsecure Internet Protocol Router Network (NIPRNET), SECRET Internet Protocol Router Network
(SIPRNET), and the Joint World-Wide Intelligence Communications System (JWICS). These single portals
provide METOC professionals the ability to support warfighter missions more effectively by providing a single
product source at the appropriate network classification. NEP-Oc addresses are:

1. NIPRNET: https://nepoc.oceanography.navy.mil

2. SIPRNET: http://nepoc.oceanography.navy.smil.mil

3. JWICS: http://CNMOC.ic.gov.
Production centers are able to publish products directly to the Web through a centralized portal, eliminating the
need for each production center to host its own website. Since creating the NEP-Oc, METOC professionals have
been able to find mission-critical products in a single location using consistent navigation schemes, naming
standards and user interfaces. The different centers producing products all publish their content into this single

repository, making it readily available and easily discoverable.

The NEP-Oc has the characteristics and capabilities of multiple Web sites, including the following types of
traditional Web sites:

1. Product and service site: providing information about and access to, METOC Web products and services

2. Portal site: supporting the visual and interactive aggregation of products and services from multiple
METOC and external partner provider sites as well as supporting user personalization of the interface

3. Web application site: hosting key enterprise applications (e.g., Enterprise Catalog, Managers Console, and
Mission Console) and serving as a means to launch independent provider site Web-accessible applications

4. Collaboration site: access port where users can publish back into the site and have interactions with
multiple distributed users about multiple distributed products.

Efforts are underway to collapse Navy METOC support on JWICS into a single NEP-OC portal. Until this effort
is complete, some additional Web sites are available on JWICS to support METOC reachback for ISR and other
Top Secret/Sensitive Compartmented Information (TS/SCI) needs. Including:

1. GEOINT Visualization Enterprise Services (GVES): www.gvsgoogleglobe.gvs.nga.ic.gov

2. INTELINK: www.intelink.ic.gov

3. JTWC: http://phmetoc.pacom.ic.gov.
A.4.2 Reachback Capabilities
There are several RBCs and reachback capabilities to support fleet operations; these are:

1. NOAC ASW-RBC

2. NOMWC MIW-RBC

3. NOSWC MSC

4. FWC reachback capability.
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A.4.3 Shore Based Support Centers

The shore-based support centers are the primary providers of numerical modeling and METOC prediction
services to the Navy, and are primarily focused on the production of BonD Tier 0 and Tier 1 products. The
functions of shore-based support for commanders are:

1. Collect and assimilate all-source METOC data. Shore-based support centers collect and assimilate
METOC data to provide boundary conditions to forecast models, and to support metrics analysis.
Shore-based support centers maintain databases and provide this BonD Tier-0 information for use by
forward-deployed personnel and the warfighters. Data sources include:

a. In-situ sensors (employed by forward-deployed personnel)

b. METOC data collection assets (e.g., survey ships, FLTSURVTEAM, UUVs, Meteorological Mobile
Facility-Replacement (METMF-R))

¢. Remote Sensors, including airborne imagers and sensors

d. Through-the-sensor (TTS) data collected via Non-METOC platforms and sensors (e.g., telemetry data
collected by unmanned aircraft systems (UASs)).

2. Produce forecast METOC information. Shore-based support centers select, validate and operate numerical
models to provide BonD Tier-1 information, which includes the production of geospatial products and
services. Shore-based support centers produce both routine forecasted information and specific analyses
tailored to warfighter requests across all commanders’ missions. The types of METOC information that are
provided include:

a. Atmospheric prediction: Global and regional forecast fields; global ensemble weather prediction
products; tropical storm forecast tracks; climatology and archived data.

b. Ocean prediction: Ocean temperature, salinity, and sound speed; tides, currents and wave information;
climatology of the ocean’s physical properties.

c. Navigation support: Detailed bathymetric and hydrographic data provided via digital bathymetric
databases; tactical charting products

d. Littoral and riverine prediction: Coastal, near-shore, estuarine and riverine information; tactical
geospatial information.

3. Provide METOC SME Support. To fulfill the above functions, shore-based support centers provide a
reachback capability to support requests from the forward-deployed personnel. Due to lower personnel
turnover rates as compared to forward-deployed personnel, shore-based support centers provide continuity
in the METOC support to commanders. This capability to provide consistency includes having regional
and seasonal METOC SMEs available to support the forward-deployed personnel.

Shore-based support centers must be capable of meeting warfighter requirements for product dissemination,
which occurs primarily through Web-based human-to-machine mechanisms. It is the responsibility of each shore
command to have the processes in place to respond quickly to requests from forward-deployed personnel in
accordance with operational timelines. Shore-based support centers must also be capable of developing products
that are classified at a level commensurate with warfighter requirements, up to TS/SCI where appropriate.

Although the primary focus of effort for shore-based support centers is on BonD Tiers 0 and 1 products and
services, deployed EXW units do not always have access to the capabilities provided by forward-deployed
METOC personnel. Therefore, the shore-based support centers maintain a capability to produce and disseminate
system performance information and have the decision tools necessary to provide adequate BonD Tiers 2 and 3
support to requesting commanders’ units.
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A.5 MARINE CORPS ORGANIZATIONAL AND OPERATIONAL SUPPORT

Integrated support for USMC EMW forces is provided through two methodologies (i.e., RBCs and embedded
METOC SMEs). This support varies based upon the echelon of command and the mission; with personnel coming
from CNMOC as well as the USMC as members of the assigned unit.

Figure A-5 depicts Headquarters, Marine Corps (HQMC) staff organization. Both the Deputy Commandant for
Aviation (DC AVN) and the Director of Intelligence (DIRINT) are functional advocates for the METOC MOS.
Advocates provide broad-based experience and direct representation to the Marine Requirements Oversight
Council (MROC) for each element of the Marine air-ground task force (MAGTF) and supporting establishments.
Each advocate chairs an advocacy board and has several subordinate operational advisory groups (OAGs). These

OAGs provide recommendations on various topics. This forum allows the advocate to address long term, broad
strategic issues with members of individual communities, as well as short-term issues that have an operational

impact.

A METOC SME resides in the Imagery and Geospatial Intelligence Branch (IPI) under the DIRINT. IPI provides
technical expertise concerning the development and coordination of the Marine Corps Geospatial Intelligence
(GEOINT) plans, policies, operating concepts, doctrine, organization, training, and equipment. IPI is the principal
Marine Corps representative for the DIRINT within the national and joint imagery intelligence organizations,
Advanced Global Imagery, METOC, and geospatial information committees.
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A METOC SME also resides in the Aviation Expeditionary Enablers Branch under DC AVN. APX is the HQMC
proponent for Aviation Command and Control, Aviation Ground Support, and Unmanned Aircraft Systems. In
addition to sustaining and improving current warfighting capabilities, APX advocates for resources to man, train,
and equip the operating forces with network-enabled, digitally interoperable, effective and suitable MAGTF
combat enabling systems.

The Deputy Commandant for Combat Development and Integration (DC CD&I) is responsible for developing
fully integrated Marine Corps warfighting capabilities including doctrine, organization, training and education,
materiel, leadership, personnel, and facilities to enable the Marine Corps to field combat-ready forces. There are
two METOC SMEs within DC CD&I.

The Capabilities Development Directorate (CDD) supports DC CD&I. Its mission is to develop and integrate
warfighting capabilities solutions to enable an effective Marine Corps capability to respond to strategic challenges
and opportunities. A METOC SME resides in the Intelligence Integration Division (IID) to identify gaps,
capability excess, and risk areas impacting development of the MAGTF Capability List, Universal Needs
Statements, other capabilities development as required.

The Training and Education Command (TECOM) also supports the DC CD&I. Its mission is to develop,
coordinate, resource, execute, and evaluate training and education concepts, policies, plans, and programs to
ensure Marines are prepared to meet the challenges of present and future operational environments. A METOC
SME resides within the Aviation Training Division (ATD) to provide expertise for METOC training and
readiness for Marine Aviation in support of the warfighter. Within the Naval Aviation Enterprise and in
cooperation with joint services, ATD aligns aviation training efforts, provides unified Service requirements for all
aviation training matters, establishes and ensures compliance with aviation training policies throughout the
training continuum in order to develop and sustain a fully integrated aviation training system capable of preparing
and evaluating Marine forces in the execution of the six functions of Marine Aviation.

The Marine Aviation Weapons and Tactics Squadron 1 (MAWTS-1), in Yuma, AZ, provides assistance in the
development and employment of aviation weapons and tactics. It provides standardized advanced tactical training
and certification of unit instructor qualifications that support Marine Aviation training and readiness. A METOC
SME within the Command, Control, and Communications (C3) Department is responsible for training METOC
Officers in the Weapons and Tactics Instructor (WTI) course. The METOC portion of the course certifies
METOC officers to train aviation personnel on the meteorological impacts on aviation and ground
equipment/weapon systems for operations in a total threat environment in coordination with ground and other
aviation units. METOC officers receive the additional 6877 MOS upon successful completion of the course.

The Marine Corps Systems Command (MARCORSYSCOM) serves as the Department of the Navy’s systems
command for Marine Corps ground weapon and information technology system programs to equip and sustain
Marine forces with full-spectrum, current and future expeditionary and crisis response capabilities. A METOC
SME under the Program Manager Marine Intelligence (PMMI) Branch serves as a liaison with SPAWAR, who is
the acquisitions agent for Marine METOC equipment.

A.5.1 Meteorological and Oceanographic Support to the Marine Air-Ground Task Force

The MAGTF is the fundamental USMC organization for combat; it can be task organized any sized operation
with expeditionary forces. There are four types of MAGTFs among the task organization: Marine expeditionary
force (MEF), Marine expeditionary brigade (MEB), Marine expeditionary unit (MEU), and special purpose
MAGTF (SPMAGTF). MAGTF components consist of a command element (CE), aviation combat element
(ACE), ground combat element (GCE), and logistics combat element (LCE); each sized to support the specific
level of MAGTF specified. Marine METOC units and equipment are spread through each element of the MAGTF
to provide a commander with the appropriate level of METOC support.
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A.5.2 Marine Meteorological and Oceanographic Operational Organization

The METOC operational organization is a function of the command or force to be supported. As noted above, the
principal operational force structure is built upon the MAGTF, with the MEF being larger than a MEB which is
larger than a MEU; the size of the SPMAGTF is determined by its mission. Manning is as discussed in the
following paragraphs. When collocated with Navy METOC personnel, USMC METOC personnel interact to
provide mutual support to the commanders and the mission; using RBC support as necessary. The METOC
Operational Organization is shown in figure A-6 and described in the following paragraphs.

A.5.2.1 United States Marine Corps Forces Command/United States Marine Corps Forces,
Pacific

United States Marine Corps Forces Command (MARFORCOM)/United States Marine Corps Forces, Pacific
(MARFORPAC) are each assigned one METOC officer who serves as the SME to the commanding general and is
responsible for the execution and management of METOC resources within the respective MARFOR.
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CMC-Commandant of the Marine Corps MAW-Marine aircraft wing
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MACG-Marine air control group MHG-Marine headquarters group

MACS Det—Marine air control squadron detachment MLG-Marine logistics group
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MARFORCOM-Marine Forces Command 8-3 Ops—operations section

MARFORPAC-Marine Forces Pacific

Figure A-6. METOC Operational Organization
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A.5.2.2 Marine Expeditionary Force

The I MEF, II MEF, and III MEF METOC personnel serve as the METOC SMEs to the commanding general and
are responsible for the execution and management of METOC resources within their respective MEF. They also
serve as the MEF CE meteorological and oceanographic support team (MST) when deployed. Each MEF consists
of one METOC officer, one METOC chief and one Naval Integrated Tactical Environmental System Variant [V
(NITES 1V) processor suite. They reside within the Production and Analysis (P&A) company of each Marine
Headquarters Group (MHG) Intelligence Battalion.

A.5.2.2.1 Marine Divisions

The METOC personnel that provide support to the three Marine divisions consists of a permanently assigned
METOC chief and temporarily assigned forecasters. These METOC personnel also serve as METOC SME:s to the
respective commanding generals and are responsible for the execution and management of METOC resources
within the Divisions. They are dual-hatted as the GCE MST and when directed, also support the GCE of a MEB.

A.5.2.2.2 Marine Logistics Groups

The three Marine logistic groups (MLGs) have no permanently assigned METOC personnel. Their respective
collocated Intelligence Battalion’s METOC platoons provide the MLG’s general METOC support.

A.5.2.2.3 Marine Aircraft Wings

The 1st, 2nd, and 3rd Marine Aircraft Wings (MAWs) METOC personnel serve as the METOC SMEs to the
commanding general and are responsible for the execution and management of METOC resources within their
respective MAW. They further serve as the ACE MST for a MEF and are scalable to serve as the ACE MST in
support of a MEB. Each MAW headquarters is assigned one METOC officer, one METOC chief and one NITES
IV processor suite. The MAW is further subdivided into Marine air control groups (MACGs), Marine air control
squadrons (MACSs) and MACS detachments (MACS Det); and are defined as follows:

1. Each of the three MACGs are assigned a METOC chief who serves as the METOC SME to the respective
COs and are responsible for the execution and management of METOC resources within the group. They
may also temporarily augment the ACE MST in any sized MAGTF.

2. Marine air control squadrons: MACS 1, 2, and 4: MACS 1 and 2 consist of three Air Traffic Control
(ATC) detachments (A, B, and C) each, while MACS 4 consists of two ATC detachments (A and B).

3. MACS detachments: MACS Det A, B, and/or C METOC Officer serves as the METOC SME to the
detachment commander and is responsible for the execution and management of METOC resources with
their respective detachment. The MACS Det METOC forecasters are scalable to serve as the ACE MST,
general support (GS) to all aviation assets within a MAGTF, or augmented direct support (DS) to any
aviation asset within a MAGTF. Each detachment consists of one METOC officer, one METOC chief,
seven METOC forecasters, one NITES IV processor and sensor suite, and one Meteorological Mobile
Facility (Replacement) (METMEF(R)).

A.5.2.2.4 Intelligence Battalions

The USMC maintains three intelligence battalions (Intel Bns) (i.e., the 1st, 2nd, and 3rd Intel Bns). Within each
Intel Bn, the METOC officer serves as the METOC SME to the CO and is responsible for the execution and
management of METOC resources with their respective Intel Bn. The Intel Bn METOC forecasters are scalable to
serve as the CE MST for a MEU, GS to all ground and logistical assets within a MAGTF, or augmented DS to
any ground or logistical asset within a MAGTF. The 1st and 2nd Intel Bns consists of one METOC officer, one
METOC chief, 24 METOC forecasters and seven NITES IV processor and sensor suites. The 3rd Intel Bn
consists of one METOC officer, one METOC chief, 20 METOC forecasters and five NITES IV processor and
Sensor suites.
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A.5.3 Supporting Establishment Organization

The USMC maintains its infrastructure through oversight by the Marine Corps installation (MCI) regional
meteorological and oceanographic centers (RMCs). These centers provide varying garrison support as well as
facilitate operational risk management (ORM) to ensure the safety and mission success of assigned forces and
supporting personnel. The Supporting Establishment Organization is shown in figure A-7 and described in the
following paragraphs.

A.5.3.1 Marine Corps Installation Regional Meteorological and Oceanographic Center East/West

The mission of the MCI RMC:s (i.e., RMC East and RMC West) is to provide garrison meteorological and
oceanographic forecasting support for both air and ground operations to facilitate ORM, force protection and
Safety of Flight requirements within the respective MCI AOR. An additional mission of the RMC is to train all
initial accession METOC Marines to minimum core skill proficiency (CSP) in accordance with the METOC
Training and Readiness Manual. RMC East/West each consists of 1 METOC officer, | METOC chief and

16 METOC forecasters.

A.5.3.2 Marine Corps Airfields Continental United States

METOC personnel at Marine Corps airfields are resident METOC SMEs who provide meteorological and
oceanographic forecasting support for both air and ground operations. Consistent with the practices at the MCI
RMC, they perform ORM to maximize force protection and Safety of Flight requirements during their airfield’s
respective airfield hours. After hours services are provided by the RMC that covers the respective MCI AOR.
Each airfield roughly consists of one METOC chief and four METOC forecasters.

A.5.3.3 Marine Corps Airfields Outside the Continental United States

The METOC mission of the OCONUS airfields is to provide garrison meteorological and oceanographic
forecasting support for both air and ground operations. Similar to the CONUS stations, the METOC SMEs
conduct ORM in order to ensure force protection and Safety of Flight requirements within the respective AOR.
Marine Corps air stations each consist of one METOC officer, one METOC chief and several forecasters.

A.5.4 Marine Corps Specific Meteorological and Oceanographic Equipment

USMC METOC equipment consists of various sensors, radars and associated equipment that are maintained at the
facilities identified. Utilizing the available equipment, USMC METOC SMEs ensure assigned forces are
supported so as to achieve mission success by maximizing the advantages attained by planning and execution of
asset allocation (i.e., the mix of resources and their placement within the OPAREA. Equipment is as identified in
the following paragraphs.
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Figure A-7. Supporting Establishment Organization

A.5.4.1 Meteorological Mobile Facilities (Replacement)

There are nine Meteorological Mobile Facilities (Replacement) (METMF(R)s that are resident within the ACE for
use within the MAGTF. Each MACS Det has one, plus a reserve METMF(R) is available within the 2nd MAW.
A METMF(R) can deploy in support of MAGTF operations as the highest level of METOC support capability
available within the MEF. The METMF(R) Program of Record is near end-of-life and will be replaced in a phased
approach in Fiscal Year (FY)-13 by the METMF(R) Next Generation (METMF(R) NexGen). The METMF(R)

provides the following capabilities:
1. Doppler radar.
2. Organic METOC satellite reception.
3. Lightning detection.

4. Local sensors.
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5. Remote sensors.

6. Upper air sensing capability.

7. Robust communication capability.

8. Characterization of atmospheric, ocean and fresh water features to include:
a. Tides and currents
b. Beach gradient and composition

c. Air temperature, atmospheric pressure, aviation weather parameters, illumination, visibility, cloud
cover, ceiling height, icing, precipitation and snow depth.

9. Conduct sensor emplacement and operate remote weather sensors and sensor networks in a semi-
permissive environment.

10. Conduct aviation forecasts supporting UAS and standard aviation platform operations.
A.5.4.2 Meteorological Mobile Facility (Replacement) Next Generation

The METMF(R) NexGen will replace the METMF(R) during FY-13. The Marine Corps has purchased eight of
them and they will be distributed as a one-for-one replacement throughout the MACS Det, less the reserve
METMEF(R) within 2nd MAW. It will remain the highest level of METOC support capability available within the
MEF. The METMF(R) NexGen will provide the same capabilities as the METMF(R) with the addition of a
mesoscale “NOWCAST” in-situ model processor to improve the ability to conduct prolonged disconnected
operations.

A.5.4.3 Naval Integrated Tactical Environmental System Variant IV Suite

The NITES IV suite provides an automated METOC sensing and display, and a forecasting capability by
receiving meteorological information and data via C4ISR networks for remote locations in harsh environments.

A.6 MULTINATIONAL SUPPORT AND INTERNATIONAL ENGAGEMENT

In addition to possessing requisite levels of knowledge and experience in supporting METOC duties, METOC
officers assigned to multinational operations or international engagements are studied in the principles of
cooperation (i.e., they build rapport, show respect, demonstrate knowledge and exercise patience). The following
paragraphs provide additional considerations.

A.6.1 Multinational Support

The Fleet oceanographer is responsible for coordinating METOC support to multinational and coalition forces
operating throughout a specific AO. Additional details concerning METOC integration into
multinational/coalition operations are found in applicable allied and multinational publications listed in the
reference section of this publication. In operational- and tactical-level support, multinational operations require
continuous synchronization of information throughout the commander’s decision cycles and battle rhythm. See
JP 3-59 for more information on support requirements and responsibilities in multinational support.
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A.6.2 International Engagement
NAVMETOCCOMINST S3140.5, Naval Meteorology and Oceanography Command International Engagement
Plan, outlines NAVMETOCCOM’s support to the execution of CCDR and NCC international engagement,
security cooperation, and partnerships in compliance with CCDR theater campaign plans. This includes:
1. Theater Security Cooperation—International Hydrographic Training:
a. International Hydrographic Science Application Program
b. International Hydrographic Management and Engineering Program
c. NAVOCEANO Mobile Training Team (MTT).
2. Subject matter experts
3. Ship visits
4. Combined exercises

5. Humanitarian assistance/disaster response (HA/DR) support.

With respect to the above, FLTSURVTEAM members have played significant roles in charting areas affected by
natural disasters (e.g., the Indonesia Tsunami response in 2004).

FLTSURVTEAM provides hydrographic survey training to host nation (HN) forces and personnel. Specific
training objectives are tailored to requirements. Hydrographic equipment suites can be installed on a wide range
of surface vessels.

FLTSURVTEAM standing flyaway teams (FATs) are prepared to deploy on short notice (96 hours) to support

emergent requirements and HA/DR support. One FAT is on stand-by year round to conduct rapid turn-around
navigational “check-surveys” to open waterways for additional maritime support.
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APPENDIX B

Intelligence Preparation of the Operational
Environment

B.1 INTRODUCTION

This appendix addresses the concepts developed in JP-2.01.3, Joint Intelligence Preparation of the Operational
Environment from an NCC or MCC perspective. While appendices of NWP-5.01, Naval Planning and

MCRP 2-3A/FM 2-01.3, Intelligence Preparation of the Battlefield/Battlespace, also address the process from
Navy and Marine Corps perspectives respectfully this appendix leverages pertinent information from all to
improve the understanding of existing METOC processes supporting the operational-level commander. While the
remainder of the appendix refers to the NCC, the process applies equally to an MCC or NFC.

Figure B-1 depicts a holistic approach to understanding the IPOE process. With this approach in mind, planners
can create an analytic synergy to enable an assessment of the adversary’s diplomatic, informational, military, and
economic options. Two basic processes exist to creating COAs: IPOE and IPB. IPOE and IPB products generally
differ in terms of their relative purpose, focus and level of detail. The purpose of IPOE is to support the
commander by determining the adversary’s probable intent and most likely COA for countering the overall
friendly joint mission; whereas IPB is specifically designed to support the individual operations of the component
commands. During operational-level, force-on-force confrontations, IPOE uses a macro-analytic approach that
seeks to identify an adversary’s strategic vulnerabilities and centers of gravity (COGs), while IPB generally
requires microanalysis and a finer degree of detail to support component command operations. However, in some
situations (especially during military engagement, security cooperation and deterrence operations, or crisis
response and limited contingency operations), both IPOE and IPB require the highest possible level of detail.
IPOE and IPB analyses are intended to support each other while avoiding a duplication of analytic effort. The
IPOE process also emphasizes a holistic approach by analyzing and integrating a systems perspective and
geospatial perspective with the force-specific IPB perspectives of the component commands, multinational
partners, or other organizations. As stated at the outset, this appendix focuses on the [POE process. This appendix
melds the information presented in JP-2.01.3 and NWP-5.01 to facilitate a focused look at IPOE for the staff
METOC officer or representative.

The effectiveness of the IPOE process and potential ultimate success or failure of a command’s mission can hinge
upon the efforts of the METOC representatives and the Intelligence Directorate. To improve the chances for
success, a spirit of cooperation and coordination must exist between these two staff elements so as to achieve the
basics tenets of the IPOE process.
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Figure B-1. Holistic Perspective of Intelligence Preparation of the Operational Environment

B.2 INTELLIGENCE PREPARATION OF THE OPERATIONAL ENVIRONMENT PROCESS

The IPOE process depicted in figure B-2 provides a disciplined methodology for applying knowledge of the
operational environment to the analysis of adversary capabilities and intentions. The process provides a detailed
structure of information flow that is ongoing throughout the commander’s decision cycle and continuously
provides supporting information pertinent to the operation. From the METOC perspective this information is
meant to improve the commander’s SA in the context of those areas and considerations that are directly or
indirectly affected by the variety of information provided by the METOC community. The most current
information available regarding the adversary situation and the operational environment is continuously integrated
throughout the process. Although some aspects of the process may require adjustment depending on the type of
mission, the basic process remains the same throughout the ROMO. The METOC planner has a role in each of the
four steps in the IPOE process; however, it in the first two steps that the METOC planner’s involvement is most
critical. Accordingly, these steps are addressed in detail in this appendix.

B.2.1 Define the Operational Environment

In the first step of the IPOE process, the NCC staff defines the operational environment by identifying those
aspects and significant characteristics that may be relevant to the mission. This step lays the groundwork for all
subsequent steps and underpins the METOC officer’s contribution to the overall planning process. In naval
operations, the NCC staff works with the Intelligence Directorate staff and other force and component command
staff elements to formulate an initial survey of adversary and other relevant characteristics that may impact both
friendly and adversary operations. This cursory survey of general characteristics is used to visualize the
operational environment, determine information and intelligence gaps and collection requirements, develop
realistic assumptions, and provide guidance and direction to the IPOE effort.
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Figure B-2. Intelligence Preparation of the Operational Environment
Four-Step Process

Correctly defining the relevant aspects of the operational environment is critical to the outcome of the [IPOE
process and ultimately saves time and effort by focusing the work of the planning staff on only those
characteristics that could influence the commander’s decisions and the selection of friendly COAs. A poorly
focused IPOE effort may result in the collection and analysis of unnecessary information. More importantly, the
failure to identify all relevant characteristics may lead to the force’s being unprepared and surprised.

The commander’s staff must also recognize and understand those aspects of the operational environment that
transcend the physical characteristics and elements. An in-depth view of the operational environment includes
nonphysical aspects that may directly affect, but extend well beyond, the designated operational area. Examples of
these nonphysical aspects include international public opinion, economic policies, computer network operations
and complex socio-cultural factors and relationships.

The elements of defining the operational environment are shown in figure B-3 and those that have significant
METOC input are discussed in-depth in following paragraphs.
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Figure B-3. IPOE Step 1: Define the Operational Environment

B.2.1.1 Identify the Operational Area

When warranted, combatant commanders (CCDRs) may designate theaters of war and subordinate theaters of
operation for each major threat. The boundaries of these areas are normally specified in the operation order or
OPLAN from the higher headquarters (HQ) that assigned the force’s mission. To assist in the coordination and
deconfliction of action, NCCs may define operational areas. The size of these areas and the types of forces
employed within them, depend on the scope and nature of the crisis and the projected duration of operations. For
operations somewhat limited in scope and duration, CCDRs can likewise designate operational areas. Operational
areas may be contiguous or noncontiguous. The higher HQ is responsible for the areas between noncontiguous
operational areas. The geospatial aspects of the operational environment are defined within the common World
Geodetic System reference framework. Any associated geospatial information and services (GI&S) products
developed or used should meet the standards and guidelines of the National Geospatial-Intelligence Agency.

B.2.1.2 Analyze the Mission and Commander’s Intent

Mission analysis is normally accomplished under the leadership of the operational-level commander in
cooperation with any other staff as part of the commander’s planning process.

B.2.1.3 Determine the Significant Characteristics of the Operational Environment

This element consists of a cursory examination of each aspect of the operational environment to identify those
characteristics of possible significance or relevance to the force and its mission. For example, the analysis of
adversary and third party military forces is limited to the identification of those forces that could influence the
force’s mission based on their location, mobility, general capabilities, significant weapons ranges and strategic
intent. A more in-depth evaluation of the impact of each relevant characteristic of the operational environment
takes place during Step 2 of the IPOE process, Describing the Impact of the Operational Environment, which is
discussed in paragraph B.2.2.
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When identifying the significant characteristics of the operational environment, all aspects that might affect
accomplishment of the mission must be considered. From the standpoint of METOC personnel, these would
include:

1. Geographical features and METOC characteristics, including those items shown in figure B-1 (e.g.,
topography, meteorology, oceanography, hydrography, bathymetry, and astrometry)

2. Environmental conditions and recent significant weather phenomena (e.g., earthquakes, volcanic activity,
flood plains, pollution).

B.2.1.4 Establish the Limits of the Areas of Interest

The operational environment encompasses all characteristics, factors and conditions that must be understood to
successfully apply combat power, protect the force, or complete the mission. However, not all of these aspects are
relative to intelligence or METOC responsibilities or capabilities. For example, the logistic capabilities, military
training and morale of friendly forces fall outside the responsibilities of [POE. Therefore, planning staffs identify
and establish limits for those physical areas and nonphysical aspects of the operational environment that are
deemed relevant to the IPOE effort.

The pertinent physical areas in the operational environment include the assigned operational areas and the
associated areas of influence and AOIs described below. Designation of the areas of influence and interest help
commanders and staffs order their thoughts during both planning and execution and help focus the IPOE effort.

1. An area of influence is a geographic area in which a commander can directly influence friendly operations,
adversary actions, or the activity and perception of the local populace. The area of influence normally
surrounds and includes the assigned operational area. The extent of a subordinate command’s area of
influence is one factor the higher commander considers when defining the subordinate’s operational area.
Understanding the command’s area of influence helps the commander and staff plan branches to the
current operation that could require the force to employ capabilities outside the assigned operational area.

2. An AOI is that area of concern to the commander, including the area of influence, areas adjacent thereto
and extending into enemy territory to the objectives of current or planned operations. An AOI serves to
focus intelligence support for monitoring adversary, neutral, or other activities outside the operational area
that may affect current and future operations. The AOI can be well outside of the area of influence and is
not restricted by political boundaries. In combat operations for example, the AOI normally extends into
enemy territory to the objectives of current or planned friendly operations if those objectives are not
currently located within the assigned operational area. The commander can describe the AOI graphically,
but the resulting graphic does not represent a boundary or other control measure.

B.2.1.5 Determine the Level of Detail Required and Feasible Within the Time Available

The time available for completion of the [POE process may not permit each element, and some cases one of the
steps, to be evaluated in detail. Overcoming time limitations requires focusing on the parts of the [IPOE process
that are most important to the commander and subordinate commanders in planning and executing the mission.
Identifying the amount of detail required to answer the commander’s priority intelligence requirements (PIRs)
avoids wasting time on developing more detail than necessary on any one step or element of the process.

With the understanding of the commander’s requirements, the METOC SME provides insight into the products
and services achievable within the time constraints. The SME collects material and submits requests for
information to support further analysis. Some situations may not require an analysis of all adversary forces or
other aspects of the operational environment. For example, those adversary forces within the AOI that cannot
interfere with the operation may require only a summary of their capabilities. In some cases, only select aspects of
the operational environment may require detailed analysis based on the type of assigned mission or other planning
considerations.
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B.2.1.6 Determine Intelligence and Information Gaps, Shortfalls, and Priorities

The METOC representative, in conjunction with the N2 staff, evaluates the available intelligence and information
databases to determine if the necessary information is available to conduct the remainder of the IPOE process.
Red teams assist the staff by conducting critical reviews to identify gaps in data and alternative interpretations of
the available data used to identify and analyze the relevant physical and nonphysical aspects of the operational
environment. In nearly every situation, there may be gaps in existing databases and shortfalls in the ability of the
N2 to fill all of these gaps. These gaps and shortfalls are identified early so the staff can initiate the appropriate
intelligence requirements. The N2 uses the commander’s stated intent, commander’s critical information
requirements and initial PIRs to establish priorities for intelligence collection, processing, production and
dissemination. Following the process of political, military, economic, social, information and infrastructure
(PMESII) helps to establish the key areas required here.

The METOC SME identifies weather and climatology related shortfalls while the N2 identifies any intelligence
and information gaps that cannot be filled within the time allowed for IPOE; and informs the NCC and
appropriate staff elements. When necessary, the METOC SME and N2 staff formulate reasonable assumptions
based on historical or current facts to fill in the gaps, ensuring that any assumptions that have been made are
clearly identified as such.

Additionally, any gaps in self-knowledge are clarified through the friendly force information requirements
process via diplomatic, informational, military and economic (DIME) instruments of national power.

B.2.1.7 Collect Material and Submit Requests for Information to Support Further Analysis

Collecting data and incorporating it into the IPOE process is a continuous effort. Using the resources of the
reachback cells (RBCs), the METOC SMEs gather needed information. Meanwhile, the N2 staff initiates
collection operations and issues RFIs to fill intelligence gaps to the level of detail required to support the [POE
effort. As additional information and intelligence is received, the N2 staff updates all IPOE products. When new
intelligence confirms or repudiates assumptions, the N2 informs component commanders and their staffs. If any
assumptions are repudiated by new intelligence, the commander, and appropriate staff elements reexamine any
evaluations and decisions that were based on those assumptions.

B.2.2 Describe the Impact of the Operational Environment

The second step in the IPOE process requires the development of a geospatial perspective of the operational
environment, to understand the land, maritime, air and space domains, as well as other environmental factors. An
extensive understanding of the region’s weather and climate, visibility, winds, precipitation, cloud cover,
temperature and humidity, is required. This permits effective evaluation of the overall impact of the operational
environment on adversary and friendly capabilities and potential COAs. Products developed during this step
might include, but are not limited to, overlays and matrices that depict the military impact of geography, METOC
factors, demographics, and the information environment. The elements of defining the impact of the operational
environment are shown in figure B-4 and those that have significant METOC input are discussed in the following
paragraphs.
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1. Develop a METOC perspective of the
operational environment

2. Develop an INTELLIGENCE perspective of the
operational environment

3. Describe the impact of the operational
environment on adversary and friendly
capabilities and broad courses of action

Figure B-4. IPOE Step 2: Describe the Impact of the Operational Environment

B.2.2.1 Develop a METOC Perspective of the Operational Environment

Each aspect of the operational environment is assessed in a two-step process that analyzes its relevant
characteristics and evaluates its potential impact on military operations. Due to the requirements of military
planning, the analysis of the operational areas generally requires more detail than that of the AOI. Additionally,
since the physical aspects of the operational environment are not homogeneous, various land and maritime areas
may require varying degrees of analysis depending on the geographical complexity of the region. METOC
conditions are considered both in terms of their ability to modify individual aspects of the operational
environment as well as their capability to directly affect overall military operations. For example, although heavy
rainfall may influence the land domain by swelling streams and degrading soil trafficability, it can also impact
other aspects of the operational environment; for example, by reducing overhead reconnaissance capabilities,
degrading some types of radio communications, or limiting the effectiveness of some air, ground, and naval
weapons systems. Analysis may also focus on the impact of the environment and weather on chemical, biological,
radiological, and nuclear collateral effects for both offensive and defensive applications.

B.2.2.1.1 The Land Domain

Analysis of the land domain concentrates on terrain features such as transportation systems (i.e., road and bridge
information), surface materials, ground water, natural obstacles such as large bodies of water and mountains, the
types and distribution of vegetation, and the configuration of surface drainage. Terrain analysis must always
consider the effects of weather as well as changes that may result from military action. For example, freezing
temperatures may eliminate the obstacle value of rivers or marshes by freezing the surface sufficiently to allow
operational maneuver. It is also important to analyze the combined effects of wind, temperature, humidity,
sunlight, topography and precipitation on the potential use of chemical and biological weapons and the
appropriate defensive measures.

The first step in this process is to analyze the military aspects of the terrain (i.e., observation and fields of fire,
concealment and cover, obstacles, key terrain and avenues of approach). This analysis is followed by an
evaluation of how the land domain affects military operations. Terrain analysis is not the end product of the [IPOE
process, but rather the means to determine which friendly COAs can best exploit the opportunities the terrain
provides and how the terrain affects the adversary’s available COAs. The analysis includes:

1. Observation and fields of fire—OQObservation is the ability to see (or be seen by) the adversary either
visually or through the use of surveillance devices. A field of fire is the area that a weapon or group of
weapons may effectively cover with fire from a given position. Areas that offer good observation and
fields of fire generally favor defensive COAs. Factors that hinder observation and fields of fire include: the
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height and density of vegetation and buildings; relief features such as hills and defiles; obstructions to
specific lines of sight; target acquisition and sensor capabilities; and precipitation and cloud cover. The
analysis of each limiting factor is combined into a single product. Additionally, if time permits, line of
sight overlays are prepared to assist the force staff in evaluating potential friendly or adversary COAs,
operational avenues of approach and the employment of line of sight ground and aerial joint sensors and
communications networks. The evaluation of observation and fields of fire facilitates the identification of:

a. Potential engagement areas or “kill zones”
b. Defensible terrain and specific system or equipment positions
c. Areas where maneuvering forces are most vulnerable to observation and fire.

2. Concealment and cover—Concealment is protection from observation and can be provided by features
such as woods, underbrush, snowdrifts, tall grass and cultivated vegetation. Cover is protection from direct
and indirect fires. It can be provided by such things as ditches, caves, tunnels, river banks, folds in the
ground, shell craters, buildings, walls and embankments. Areas with good concealment and cover favor
both offensive and defensive COAs. Since concealment and cover are basically the inverse of observation
and fields of fire, the analysis of all four of these categories are integrated to:

a. Identify defensible terrain and potential battle positions
b. Evaluate avenues of approach
c. Identify potential assembly and dispersal areas.

3. Obstacles—Obstacles are obstructions designed or employed to disrupt, fix, turn, or block the movement
of an opposing force and to impose additional losses in personnel, time and equipment on the opposing
force. Obstacles can be natural, manmade, or a combination of both. These can include buildings, steep
slopes, rivers, lakes, forests, swamps, jungles, cities, minefields, trenches and military wire obstacles. An
evaluation of obstacles leads to the identification of mobility corridors. This, in turn, helps to identify
defensible terrain and avenues of approach.

a. If time permits, separate obstacle overlays are prepared to evaluate each of the following categories and
factors: vegetation density; surface drainage (stream fjord-ability, swampy areas); natural and
man-made obstacles; transportation infrastructure (bridge classifications and road width, slope and
curve radius); the lethality and area of dispersion of chemical and biological agents and radiation; and
the effects of currents or projected METOC conditions. Each of these factor overlays are then combined
to form a single product known as the combined obstacle overlay (see figure B-5).

b. The combined obstacle overlay is used to depict areas where military mobility can be categorized as
unrestricted, restricted, or very restricted.

(1) Unrestricted areas are free of any obstacles or restrictions to movement.

(2) Restricted areas are usually depicted on overlays by diagonal lines to indicate terrain that hinders
movement to some degree.

(3) Very restricted areas are usually depicted by crosshatched diagonal lines to indicate terrain that
severely hinders or slows military movement unless some effort is made to enhance mobility.
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Separate overlays for each characteristic are integrated
to form a combined obstacle overlay.
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Figure B-5. Constructing a Combined Obstacle Overlay

4. Avenues of approach—An avenue of approach is a route of an attacking force of a given size leading to its
objective or to key terrain in its path. The identification of avenues of approach is important because all
COAs that involve maneuver depend upon available avenues of approach. During offensive operations,
avenues of approach are evaluated in terms of their ability to facilitate friendly maneuver to the objective
and the adversary’s capability to withdraw from, or reinforce, the objective. Conversely, during defensive
operations, avenues of approach are analyzed in relation to their ability to facilitate an adversary’s attack
on friendly positions and the capability of friendly forces to reinforce the battle area. Avenues of approach
are analyzed using the following procedures:

a. Identify mobility corridors—Mobility corridors are areas relatively free of obstacles where a force can
capitalize on the principles of mass and speed, but is canalized due to restrictive terrain along both flanks.
In conventional operations, the combined obstacles overlay is used to identify mobility corridors wide
enough to permit tactical maneuver. The best corridors contain unrestricted terrain wide enough to permit
a force to move in its preferred doctrinal formations while avoiding major obstacles. Normally, mobility
corridors are identified for forces two echelons below the size of the friendly force. Mobility corridors also
depend on the type and mobility of the force being evaluated. For example, mechanized and armored units
generally require large open areas, while dismounted infantry units, insurgents, and terrorists are less
hindered by rough terrain and prefer areas that provide some concealment and cover. Infiltrators may
actually avoid mobility corridors altogether and instead use routes along ridge lines or defiles.

b. Categorize mobility corridors—Mobility corridors are categorized according to the size or type of force
they can accommodate, such as a mechanized division or an armored brigade. The mobility corridors
may also be prioritized in order of likely use. For example, a corridor through unrestricted terrain
supported by a road network is generally more desirable than one through restricted terrain without a
road.
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c. Group mobility corridors to form avenues of approach—Two or more mobility corridors are grouped
together to form avenues of approach (see figure B-6). This grouping may be based on factors such as
crossover (i.e., gaps in the restrictive terrain separating mobility corridors) or two or more corridors that
lead to the same objective. Avenues of approach are normally identified for forces one echelon lower
than the friendly command, and may include areas of severely restricted terrain. Avenues of approach
are depicted using arrows that encompass the mobility corridors constituting the avenue.

d. Evaluate avenues of approach—Avenues of approach are evaluated to identify those which best support
maneuver capabilities. Each avenue is evaluated in terms of its suitability for access to key terrain and
adjacent avenues, degree of canalization and ease of movement, use of concealment and cover, use of
observation and fields of fire, sustainability through line of communications (LOC), and directness to
the objective.

e. Prioritize avenues of approach—FEach avenue of approach is prioritized based on its overall ability to
support maneuver.

N
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Figure B-6. Mobility Corridors to Form Avenues of Approach
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5. Evaluate the impact of land domain on military operations—The final step in analyzing the land domain is
to relate the evaluation of the military aspects of the terrain to the various broad COAs available to friendly
and adversary ground forces. For this purpose, the COAs are generally limited to offense, defense,
reinforcement and retrograde operations. The possible impact of the terrain on each COA are analyzed by
identifying areas along each avenue of approach that are suitable for use as potential engagement areas,
ambush sites, battle positions and immediate or intermediate objectives. Engagement areas and ambush
sites are usually located in areas with minimal cover and concealment where a maneuvering force might be
vulnerable to fire from adversary weapons. Conversely, battle positions are usually selected based on the
availability of cover and concealment as well as good observation and fields of fire. The terrain rarely
favors one type of operation or COA throughout the entire width and breadth of the operational
environment. For example, areas with poor battle positions and minimally acceptable engagement areas
usually favor the offense, whereas the defense is facilitated by good battle positions. Areas of the
operational environment where the terrain predominantly favors one COA over others are identified and
graphically depicted. The most effective graphic technique is to construct a modified combined obstacle
overlay (MCOO) by depicting (in addition to the restricted and severely restricted areas already shown)
such items as avenues of approach and mobility corridors, counter-mobility obstacle systems, defensible
terrain, engagement areas and key terrain (see figure B-7). The results of terrain analysis is disseminated to
the force staff as soon as possible and made available to subordinate and supporting commanders and their
staffs, by way of the intelligence estimate, analysis of the operational area and the MCOO.

PITHIAN SEA
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" Amphibious
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SOUTH ISLANDS
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A

Figure B-7. Land Modified Combined Obstacle Overlay
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B.2.2.1.2 The Maritime Domain

The maritime domain—the world’s oceans, seas, bays, estuaries, islands, coastal areas, littorals and the airspace
above them—is a vast maneuver space that allows for tactical maneuver in the air, on the surface and beneath the
surface of the water. However, even in open ocean areas, distant land masses and supporting shore infrastructure
may impact naval operations primarily due to the range of an adversary’s weapons systems and sensors. Littoral
areas may contain geographic features such as straits or chokepoints that restrict tactical maneuver or affect
weapon and sensor effectiveness. Maritime geography is examined in both the open-ocean and littoral portions of
the operational area and AOI. Key military aspects of the maritime domain include maneuver space and
chokepoints; natural harbors and anchorages; man-made infrastructures; sea lines of communications (SLOCs),
ocean surface and subsurface characteristics, and avenues of approach.

1.

Maneuver space and chokepoints—Surface ships compensate for the sea’s lack of cover and concealment
by using maneuver to reduce an adversary’s ability to locate them at a specific time and place. Confined
ocean space limits the ability to maneuver a ship, thus increasing the danger that it can be located and
engaged. Additionally, the proximity of a surface ship to land increases the potential threat from an
adversary’s antiship missiles and aircraft. A ship operating in confined waters near an adversary’s
shore-based air or missile assets may have insufficient warning time available to counter an incoming air
threat. This is because the effectiveness of a ship’s air defense system is largely dependent on the range at
which an air threat can be detected. Chokepoints such as straits or narrows are extremely hazardous areas
due to their ability to severely limit tactical maneuver. This effect is magnified for task force operations, as
some ship formations may be forced to “close up” in a confined water space and the area required for a
multiship formation to maneuver is significantly greater than for an individual ship. Finally, the
effectiveness of sea mines can be greatly enhanced in confined waters.

. Natural harbors and anchorages—Natural harbors and anchorages may be exploited by friendly or

adversary naval forces and are identified and analyzed. Depending on the surrounding terrain, some natural
harbors and anchorages, such as fjords, may offer limited camouflage and concealment for naval
combatants and may afford the adversary an opportunity to launch undetected sorties against friendly
ships. Likewise, friendly forces may use these areas as havens to frustrate an adversary’s attempts to locate
and target them.

. Man-made infrastructure—All man-made infrastructures capable of influencing naval operations in the

AOI are identified and analyzed. This includes civilian port facilities, naval bases, airfields and occupied
and unoccupied antiship missile sites. The capacity of civilian port facilities is particularly important when
analyzing adversary and friendly logistic support capabilities. Naval bases are analyzed in relation to how
well they are positioned to support sea control, power projection, or amphibious operations in adjacent
waters.

. Sea lines of communication—SLOC:s are identified and analyzed with regard to their relative importance

to adversary, friendly and neutral countries in the AOI. Potential interdiction areas (such as chokepoints)
along SLOCs are annotated.

. Ocean surface characteristics—Although seemingly uniform, the ocean surface environment actually varies

widely depending on METOC conditions. Whenever possible, a historical database that evaluates the
effects of seasonal weather variations on maritime surface conditions throughout the AOI is compiled.
Important considerations include winds and temperature:

a. Winds and storms provide the mechanism for wave formation and therefore determine the roughness of
the ocean surface or sea state. Relative sea state is a major factor in determining the feasibility of naval
operations and the functionality of maritime weapons platforms.

b. Temperature controls the extent of ice formation and the strength and direction of ocean currents. The
presence of ocean ice is a significant seasonal variable that directly affects navigation, port operations
and harbor availability. In some instances, severe ice conditions may force naval units to seasonally
redeploy to alternate bases.
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6. Ocean subsurface characteristics—The subsurface characteristics of the ocean are crucial to the conduct of
submarine, antisubmarine and mining operations (collectively known as undersea warfare).

a. Sonar capabilities are significantly affected by the composition of the sea bottom, saline content and
water temperatures at various depths, the presence of ocean currents and eddies, and the ambient noise
in various areas of the ocean.

b. Sea bottom contours can provide submarines with a maritime version of terrain masking and avenues of
approach.

c. Ocean depth is vitally important to naval operations. Shallow water is advantageous to the use of ocean
bottom mines, but its impact on sensors and weapons makes undersea warfare more difficult. Deep
water allows greater three-dimensional maneuver room for submarines, but has less impact on undersea
warfare sensors and weapons. Ocean depth is particularly crucial when conducting under ice operations,
as the varying thickness of ocean ice creates a ceiling that may severely restrict a submarine’s vertical
maneuvering room.

7. Littoral characteristics—Characteristics such as littoral gradient and composition, coastal terrain features
and transportation infrastructure, tides and currents are critical factors in planning and conducting naval
operations. For example, due to the relatively flat trajectory of naval gunfire, coastal ridgelines running
perpendicular to the direction of fire facilitate terrain masking. Good amphibious landing sites depend not
only on beach gradient and composition, but also accessibility to coastal transportation infrastructure to
facilitate the rapid movement inland and the capture of key terrain. Additionally, a historical baseline is
compiled on the impact of various METOC conditions on sea state near potential amphibious operations
areas.

8. Evaluate the impact of the maritime domain on military operations—The military characteristics of the
maritime domain are evaluated to determine how they may affect adversary and friendly COAs. This
includes an evaluation of various bodies of water and littoral areas in the operational environment to
determine if they constitute key geography. For example, the control or denial of a body of water near an
amphibious landing site, or adjacent to an avenue of approach running along a coastal plain, may be critical
to either friendly or adversary operations. The locations of naval bases are evaluated in relation to their
ability to support sea control or amphibious operations in these key geographic areas. Additional key
geography might include features such as chokepoints, canals, rivers, harbors, ports, air bases, and islands.
The evaluation of potential key geography must be based on the degree to which such maritime features
control or dominate the operational environment or give a marked advantage to either adversary or friendly
COA:s; for example, the Strait of Gibraltar and Suez Canal control the ability to reinforce or resupply
operations in the Mediterranean Sea and Persian Gulf, air bases in Iceland dominate the North Atlantic
shipping lanes in mid-ocean and Diego Garcia serves as a maritime pre-positioning base to support joint
operations in the Indian Ocean and Persian Gulf. Additionally, during amphibious operations, the
evaluations of the maritime and land domains are combined to identify amphibious landing areas that not
only can be supported from the sea, but also connect with advantageous land avenues of approach leading
to key terrain objectives. Other environmental characteristics to consider include the degree to which areas
with limited sea room may limit naval capabilities, areas where ocean subsurface characteristics may
degrade sonar or facilitate the use of naval mines (e.g., currents, temperature gradients and bottom
geography) and areas within range of an adversary’s land based antiship missile sites and airfields. The
locations of the adversary’s naval bases are evaluated in relation to how well they support adversary joint
force capabilities to attack, defend, reinforce, or retrograde. Adversary axes and avenues of approach,
high-risk areas, low-risk areas and potential naval engagement areas are identified. All significant
characteristics of the maritime environment are graphically portrayed on a maritime MCOO (see
figure B-8).

B-13 DEC 2013



NWP 3-59M/MCWP 3-35.10

OBJECTIVE

SNAVAL MINE
FIEDS

ACOUSTIC
SENSOR FIELD GREY LAND

* « _ (Neutral)
-~

DEMILITARIZED ZONE .0, 5 S

K (Occupied by Red) ~

SO PITHIAN
BEA SOUTH ISLANDS ¢
(Occupied by Red)

Figure B-8. Maritime Modified Combined Obstacle Overlay

The end result is an evaluation of how the maritime domain helps or hinders sea denial, sea control, power
projection, or amphibious operations in and around the key geographic areas identified as crucial to adversary and
friendly joint COAs.

B.2.2.1.3 The Air Domain

The air domain is the operating medium for fixed-wing and rotary-wing aircraft, air defense systems, unmanned
aircraft systems, cruise missiles and some theater ballistic missile systems. Aerial avenues of approach are
different from surface avenues. Nevertheless, the air domain is partially influenced by surface characteristics. For
example, some military air operations may take advantage of terrain masking. The location or potential location of
airfields, missile sites, aircraft carriers, cruise missile submarines and hardened launch silos also affect air
operations and are considered when analyzing the air domain. Additionally, the effects of METOC conditions on
the air domain are particularly crucial. For example, the combination of mountain peaks and a low cloud ceiling
may make air operations hazardous or unfeasible for some types of aircraft and optically-guided weapons.

1. Target characteristics and configurations—Based on an analysis of the joint force’s mission and broad
adversary COAs, potential adversary and friendly targets are identified and analyzed. A target is an entity
or object considered for possible engagement or other action. Targets are grouped into packages according
to whether they would support an adversary’s offensive or defensive air posture. For example, adversaries
normally allocate a portion of their available aircraft to defend their own high-value facilities; such
infrastructure would therefore constitute an adversary’s “defensive” air posture target set. Likewise, assets

9 6

critical to friendly forces would constitute an adversary’s “offensive” air posture target set. These target
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areas are then analyzed in relation to various factors that may influence how they are attacked and from
which direction. These factors may include whether the target is hard or soft, the presence of nearby air
defenses and the characteristics of surrounding terrain features. For example, some deep underground
facilities may require the use of deep earth penetrators dropped from a higher altitude than would otherwise
be necessary for a low altitude attack against a soft target, or may require functional defeat by attacking the
target’s links to the outside world. Air defense system capabilities may drive the air attack profile to a high,
medium, or low profile. Consequently, factors such as terrain masking and potential air defense envelopes
are crucial considerations in analyzing potential air attack profiles in the target area. The ultimate purpose
of this type of target analysis is to determine the optimal air attack heading and profile. The attack heading
can then be combined with an analysis of airfield locations and an evaluation of the terrain to determine
appropriate air avenues of approach.

. Airfields and support infrastructure—All current and potential airfields within range of identified target
areas are identified and analyzed. These include not only military airfields, but also civilian or abandoned
airfields capable of being rapidly modified to support either offensive or defensive air operations.
Additionally, terrain is evaluated to locate potential sites for future air bases and to determine whether or
not elevation is a limiting factor to the type of aircraft staging out of a specific airfield. Airfield analysis
includes all those able to host both rotary- or fixed-wing aircraft. The analysis of current and potential
military airfields considers factors such as:

a. Runway length, width, weight-bearing capacity, elevation, lighting, navigation aids and potential for
expansion

b. Proximity to logistic support and lines of communication

c. Amount of space available to park military aircraft and their requisite support infrastructure, to include
materials handling equipment

d. Availability of food and water

e. Suitability of C2 infrastructure

f. Availability, capacity and hardness of storage facilities for petroleum, oils and lubricants
g. HN military or civilian support capabilities.

. Missile launch sites—Maximum range arcs are drawn from all known adversary ballistic and cruise missile
launch sites. These include fixed sites as well as garrison locations of mobile missile units. The terrain
surrounding mobile missile garrison locations and likely missile operating areas is analyzed to determine
possible pre-surveyed launch, hide and reload locations. Cross-country movement analysis is conducted to
determine likely operating areas for mobile systems. Likely deployment locations for mobile missile units
accompanying forward ground forces are also identified. Possible hide and reload locations for forward
deployed mobile missiles might include forested areas with good access roads, highway underpasses,
warehouses and possibly urban areas. Friendly forces and critical resources within range of the adversary’s
potential launch sites are identified. This in turn facilitates the determination of likely adversary ballistic
missile trajectories and launch azimuths.

. Potential carrier-based aviation and sea-launched cruise missile locations and operating areas—If the
adversary has an aircraft carrier, submarine, or sea-launched cruise missile (SLCM) capability, bodies of
water in the AOI are analyzed to determine possible deployment locations. Aircraft carrier task forces
normally require adequate sea room in which to maneuver and maintain security. Aircraft carriers generally
attempt to avoid confined or restrictive bodies of water along an adversary’s littoral. However, they may
operate in such waters if the threat level is low, if the operation requires them to, or if they can take
advantage of geographic characteristics such as terrain masking. Identifying potential SLCM launch
locations is more problematic and depends largely on factors such as target location, SLCM range and the
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adversary’s launch platform (i.e., surface combatant vice submarine). For example, bottom composition
and fathom curves need to be analyzed to determine possible submarine locations within SLCM range of
potential targets.

5. Surface features and service ceilings—The analysis of surface features and service ceilings between the
airbase and target area facilitates the identification and evaluation of air avenues of approach. Terrain is
critical to air route planning. Both man-made and natural features can represent obstacles to low-flying
aircraft, especially those using a terrain corridor as an air route. Flight obstacles could include objects or
features such as high tension power lines, bridges, high rise buildings, dams, towers, or bends in the terrain
corridor too sharp for high performance aircraft to negotiate. Service ceilings are another aspect of the
environment that are crucial to route planning. Operations at extreme altitudes (in some mountain ranges or
highland plateaus) can preclude the effective use of rotary-wing aircraft. This may be due to an inability to
carry sufficient amounts of ordnance, inadequate environmental support for aircrews, or exceeding the
aircraft’s operational ceiling.

6. Air avenues of approach—Air avenues of approach differ from ground avenues of approach in that the
former are three-dimensional and are often unconstrained by geographical features. Air avenues of
approach consider nongeographic aspects of the environment, such as over flight restrictions, aircraft
performance characteristics, counter-air capabilities, early warning radar coverage and the locations of air
defense envelopes. Under certain circumstances terrain, in combination with adversary capabilities, can
influence the choice of particular routes. For example, terrain corridors are usually desirable for
rotary-wing aircraft, because they afford some defilade from air-defense systems located outside the
corridor. Conversely, air avenues of approach in an urban environment are often restricted due to
man-made obstacles (e.g., power lines, building height and the possibility of man-portable defense
systems) hidden within the city. The evaluation of terrain corridors for potential use by rotary-wing aircraft
as air avenues of approach must pay particular attention to the location of any natural or man-made
obstacles to flight within the corridor. Depending on aircraft vulnerability to detection, terrain masking
may be desirable to provide concealment from ground observation or radar acquisition. Additionally, areas
along potential air avenues of approach that provide good terrain background (ground clutter) against
look-down and shoot-down radar are particularly important to low-flying aircraft.

7. Evaluate the impact of the air domain on military operations—The final step in the process is to evaluate
the overall impact of the air domain on adversary and friendly capabilities to conduct offensive and
defensive air operations and to support broad multi-Service or Combined and/or Coalition COAs such as to
attack, defend, reinforce, or retrograde. All militarily significant characteristics of the surface and air
environments that may constrain or facilitate air operations are graphically portrayed on a MCOO.

a. Air operations sustainment—Air assets must be able to sustain a sortie rate sufficient to accomplish all
the objectives of the air portion of a campaign. Critical factors in a force’s ability to sustain air
operations include: air crew availability, aircraft utilization rates, availability of fuel and ordnance,
effectiveness of force protection measures, the capability of support infrastructure and the capacity of
LOCs between airfields and logistic support facilities. The IPOE analyst addresses the ways in which
these factors might impact sortie rates.

b. Operating altitudes and ranges—Air operations use a wide variety of aircraft performing many types of
missions, to include counter-air, air interdiction, close air support, strategic attack, airlift, special
operations, intelligence collection, air refueling and combat search and rescue. In performing these
missions, aircraft operate at different altitudes and ranges for different periods of time. The IPOE
analyst must therefore be thoroughly familiar with terrain elevations and seasonal variations in air
density in the operational area, as well as with over flight restrictions and adversary air and/or air
defense capabilities and envelopes. In this way, the analyst is able to identify and propose appropriate
locations to establish assembly areas, penetration axes and orbit points.
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c. Mission execution—The [POE analyst identifies any environmental factors that may assist or hinder the
accomplishment of an air mission. These factors may include potential sources of collateral damage; the
use of camouflage, concealment and deception in the target areas; the location of adversary air defense
systems along air avenues of approach; the location of flight obstacles; and weather.

d. Air engagement and ambush areas—Combat air patrol areas, air defense sites and electronic warfare
(EW) and passive detection system locations are greatly influenced by terrain. These assets are usually
positioned to maximize optical and radar line of sight and avoid terrain masking.

e. ISR platform location and sensor characteristics—ISR assets are hugely affected by METOC conditions
and they need to be taken into account.

B.2.2.1.4 The Space Domain

Forces that have access to the space domain are afforded a wide array of options that can be used to leverage and
enhance military capabilities. Every country has access to either its own satellites or to those of another country or
commercial entity through the purchase of services. Thus the monitoring and tracking of friendly, hostile and
even neutral space assets is necessary for a complete understanding of the operational environment.

1. Environmental characteristics—(Orbital mechanics, propagation, orbit density and debris, solar and
geomagnetic activity).

a. Orbital mechanics—FEarth satellites are subject to physical laws that constrain their orbits. These
constraints can be used to predict satellite locations and to assess satellite functions and capabilities
based on their association with various types of orbits. Factors that constrain satellite orbits include
inclination and launch location, orbit type and altitude and orbital plane and launch windows.

b. Propagation—Because space has no atmosphere, electromagnetic energy essentially passes
unattenuated through space. This offers special operating advantages, especially in fields such as
communications and navigation.

c. Orbit Density and Debris—Depending on their relative utility for civil and military applications, some
orbits contain greater numbers of satellites than others. This “clustering tendency” presents a wide range
of problems for space operations planners related to launch window planning, satellite positioning and
space control. A related problem to orbital density is the increasing amount of space debris in orbit.

d. Solar and Geomagnetic Activity—The sun directly affects the exo-atmospheric environment by
radiating electromagnetic energy and atomic particles that restrict locations where space systems can
operate effectively. This impacts global positioning satellite accuracy, high frequency communication,
airborne communications relay and space based reconnaissance for a period of time in a specific
location.

2. Evaluate the impact of the space domain on military operations—Space systems are predictable in that they
are placed into the orbits that maximize their mission capabilities. For example, high resolution weather
satellites are normally placed in low-earth orbits, while communications and weather satellites that must
continuously view a given area are most efficiently operated at geosynchronous altitudes. Likewise, highly
elliptical orbits that provide long dwell times over the northern hemisphere are useful for communications
and other satellites. Additionally, the limited number of space launch facilities in the world, combined with
predictable launch windows for specific orbital planes, helps to predict pending satellite launches. Once a
satellite is tracked and its orbit determined, space operations and intelligence crews can usually predict its
function and future position (assuming it does not maneuver). The path a satellite makes as it passes
directly over portions of the earth can be predicted and displayed on a map as a satellite ground track. This
predictability allows IPOE analysts to warn friendly forces about upcoming gaps in friendly space system
coverage or mission capabilities (such as changes in global positioning satellite accuracy), as well as
upcoming windows of vulnerability to adversary space systems. Conversely, adversary space forces are
able to do the same. The predicted ground tracks and “footprints” of adversary reconnaissance satellites, as
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well as the locations of space-related infrastructure (e.g., space launch facilities, satellite ground control
stations), are depicted on a space MCOO. The IPOE analyst uses this overlay to identify gaps in the
adversary’s space-based reconnaissance capabilities.

B.2.2.1.5 The Information Environment

The information environment is where humans observe, orient, decide and act upon information and is therefore
the principal environment of decision making. This environment is pervasive to all activities worldwide and is a
common backdrop for the air, land, maritime and space physical domains of the NCC’s operational environment.
The actors in the information environment include military and civilian leaders, decision makers, individuals and
organizations. Resources include the information itself and the materials and systems employed to collect,
analyze, apply, disseminate and display information and produce information-related products such as reports,
orders and leaflets. Cyberspace is a global domain within the information environment consisting of the
interdependent network of information technology infrastructures, including the Internet, telecommunications
networks, computer systems and embedded processors and controllers. Within cyberspace, electronics and the
electromagnetic spectrum are used to store, modify and exchange data via networked systems. Significant
characteristics of the information environment can be further evaluated within physical, informational and
cognitive dimensions. For example:

1. The physical dimension—The physical dimension is composed of the C2 systems and supporting
infrastructures that enable individuals and organizations to conduct operations across the air, land,
maritime and space domains. It is also the dimension where physical platforms and the communications
networks that connect them reside. This includes the means of transmission, infrastructure, technologies,
groups and populations. The Global Information Grid, a part of the physical dimension, is the globally
interconnected, end-to-end set of information capabilities, associated processes and personnel for
collecting, processing, storing, disseminating and managing information on demand to naval and joint
forces, policy makers and others. The physical dimension extends beyond the operational area to
encompass those theater and national capabilities (such as systems, databases, centers of excellence) that
support the NCC’s C2 and decision-making requirements. Cyberspace encompasses many physical
dimension capabilities, but others exist outside cyberspace. Examples include important information
infrastructures such as television, radio and newsprint, even though these access cyberspace to support
their products. Likewise, individuals are non-cyberspace transmitters and receivers of information.

a. Computer hardware—Computer hardware consists of electronic circuitry that is extremely vulnerable to
high temperatures, as well as to electrical power fluctuations and interruptions. Power surges and
electromagnetic pulses, either man-made or resulting from natural causes (such as lightning strikes), can
severely degrade computer operations.

b. Networks—Information system networks rely on telecommunications links and are vulnerable to the
same types of attack an adversary might conduct against any C2 system, such as jamming, physical
destruction and intrusion. The vulnerability of computer networks to these types of attack is increasing
as more systems are linked with and through, civilian telecommunications systems. Without adequate
safeguards, network links provide a gateway through which an adversary can gain unauthorized access
to information systems and databases. Depending on the characteristics of the network, some systems
may be able to be accessed from anywhere in the world and (more importantly for plausible denial)
through anywhere in the world.

2. The informational dimension—The informational dimension links the physical and cognitive dimensions.
The joint force uses cyberspace capabilities, cyberspace operations and non-cyberspace ways and means to
collect, process, store, disseminate, display and protect information and related products. The informational
dimension focuses on the content and flow of information and it is in this dimension that the commander
communicates intent and commands and controls military forces. The relative vulnerability of various
aspects of the informational dimension (whether due to poor physical security, improper operator training,
or lack of safeguards) combined with the level of sophistication of an adversary’s computer network attack
capabilities, may help analysts determine an adversary’s potential method of attack.
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3. The cognitive dimension—The cognitive dimension encompasses the minds of those who transmit, receive
and respond to or act on information. In this dimension, people think, perceive, visualize, understand and
decide. These activities may be affected by a commander’s psychological characteristics, personal
motivations and training.

4. Evaluate the impact of the information environment on military operations—The impact of the information
environment is analyzed to determine how significant characteristics affect friendly, neutral and adversary
capabilities and broad COAs. Significant characteristics, further analyzed within the physical,
informational and cognitive dimensions, can be used to identify strengths and/or vulnerabilities of the
information environment that can be exploited by friendly or adversary forces.

a. Impact of cyberspace—The impact of cyberspace is evaluated by identifying and prioritizing those
information systems and networks deemed most critical to the planning and execution of military
operations. Depending on the criticality of the system, the effects of data loss or even a short down time
can result in a lingering ripple effect on military operations that may last days, weeks, or months. The
relative vulnerability of each critical system is also assessed: first, by evaluating the strengths and
weaknesses of each of its cyberspace aspects and second by identifying any backup systems,
“workarounds,” or redundant links. Those systems that are assessed to be most important and most
vulnerable are identified as likely targets for computer network attack, electronic warfare, or physical
attack. This analysis can be graphically portrayed in the form of an information system vulnerability
assessment matrix.

b. Impact of the cognitive dimension—The characteristics of the human environment are evaluated to
determine the probable state of morale in both the civil and military population. Morale is a significant
factor not only in assessing the overall capability of a military force, but also in evaluating the extent to
which the civil populace might support military operations. Depending on the situation, factors such as
ethnic, religious, political, or class differences may be exploitable for military information support
operations (MISO) purposes (MISO is new term for PSYOP). Psychological profiles on military and
political leaders may facilitate understanding an adversary’s behavior, evaluating an adversary’s
vulnerability to deception and assessing the relative probability of an adversary’s adopting various COAs.

B.2.2.1.6 Other Relevant Aspects of the Operational Environment

Other aspects include all those characteristics of the operational environment that could affect friendly or
adversary COAs that fall outside the parameters of the categories previously discussed. The following are some
additional aspects to address when evaluating the operational environment:

1. The electromagnetic spectrum—The electromagnetic aspect of the operational environment includes all
militarily significant portions of the electromagnetic spectrum, to include those frequencies associated with
radio, radar, laser, electro-optic and infrared equipment. It is a combination of the civil electromagnetic
infrastructure; natural phenomena; and adversary, friendly and neutral electromagnetic order of battle. The
electromagnetic spectrum provides the operating medium for communications; electro-optic, radar and
infrared imagery; signals intelligence; measurement and signature intelligence; and EW operations. Use of
the electromagnetic spectrum for military or civilian purposes is constrained by a variety of factors,
ranging from international agreements on frequency usage to the physical characteristics of
electromagnetic waves. To evaluate how the electromagnetic spectrum affects military operations in a
specific geographic area, the IPOE analyst considers such factors as:

a. Military use of the infrared band—Depending on their temperatures, objects emit varying amounts of
electromagnetic energy in the infrared band. Infrared sensors are therefore able to distinguish objects
based on their relative temperatures and have numerous military applications such as night vision
devices, target acquisition, missile launch detection and intelligence collection. When used with other
ISR assets, infrared sensors can be valuable tools for both adversary and friendly forces. The IPOE
analyst evaluates the capabilities and limitations of various infrared sensors to determine friendly and
adversary vulnerabilities and to support deception planning efforts.
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b. Military use of multi-spectral and hyper-spectral imagery—Multi-spectral imagery provides a level of
information greater than traditional panchromatic imagery by collecting reflected or emitted
electromagnetic energy simultaneously within approximately ten spectral bands. Hyper-spectral imagery
provides even greater capabilities by simultaneously collecting energy within 20-299 discrete spectral
bands. Multi-spectral and hyper-spectral imagery permit analysis of spectral profiles to identify
militarily significant characteristics of the imaged surface, particularly camouflage, concealment and
deception efforts.

c. Radio wave directionality—A radio wave normally travels along a line of sight from a transmitter, but
may change direction as a result of reflection, refraction, or diffraction. Reflection of radio waves makes
it possible to extend the range of communications equipment by bouncing sky-waves off the ionosphere
and for radar to detect and locate objects by receiving reflected energy. Radio waves that are refracted
(i.e., bent as they pass through the atmosphere) may become trapped in a tropospheric duct and travel
for several thousand miles. Since the amount of refraction increases as the radio frequency increases,
tropospheric refraction is most effective at frequencies greater than 50 megahertz. Conversely, a radio
wave’s diffraction (i.e., ability to bend around a solid object) is greater at lower frequencies. In certain
cases, by using high power and low frequencies, it is possible for radio waves to circle the Earth by
diffraction.

d. Radio wave attenuation—Surface characteristics greatly affect the quality of communications and the
communication distance obtainable using ground waves (e.g., radio waves propagated parallel to the
Earth’s surface). The surface over which the ground wave travels must have good conductive
characteristics to prevent the wave from attenuating so much that it becomes unusable for
communications. For example, seawater is a relatively good conductor, while jungle terrain may weaken
the ground wave to the point that it is unusable for communications. The amount of water vapor or
precipitation present in the air is an additional factor capable of degrading wave propagation. Additional
power sources or relay sites may be required to boost the signal strength of ground waves in areas with
poor surface or weather characteristics. Areas where surface characteristics may pose significant wave
attenuation problems are identified and displayed on a MCOO for the electromagnetic environment.

e. Skip zones and skip distances—Sky waves are bounced off the ionosphere to extend communications up
to 2,500 miles per “hop.” A skip zone is essentially a communications “dead-space” between the
transmitter and point where the sky wave returns to Earth. The size of the skip zone is related to the
frequency of the sky wave and the constantly changing characteristics of the ionosphere. In general,
lower frequencies bounce off the ionosphere at lower altitudes than higher frequencies and therefore
return to earth a shorter distance from the transmitter. Factors that influence the ionosphere include the
time of day, the season, solar flares, magnetic storms, and nuclear detonations.

f. Interference—Radio interference can result from natural or man-made causes. For example, in the
tropics where thunderstorms are prevalent, low frequency ground wave communications may be
unreliable, requiring greater reliance on the higher frequencies of sky waves. Conversely, in the Polar
Regions where thunderstorms are rare, sky waves are seriously disrupted by magnetic disturbances and
military operations may rely more on low-frequency ground wave communications. Man-made
interference may be intentional, as in the case of jamming, or the unintentional result of frequency
clustering. The METOC analyst, in concert with the staff EW officer, constructs an interference
evaluation chart (see figure B-9) by identifying all potential sources of interference and plotting their
frequency ranges along the electromagnetic spectrum. Examples of potential sources of interference
may include friendly, adversary, and neutral military and civilian emitters, as well as any weather or
geomagnetic disturbances.
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Figure B-9. Potential Interference Evaluation Chart

g. Evaluate the impact of the electromagnetic environment on military operations—The evaluation of the
electromagnetic environment is generally accomplished by the joint frequency management office and
joint spectrum management element of the J-6, in accordance with CJCS Manual 3320.01B, Joint
Operations in the Electromagnetic Battlespace; these duties can be replicated in a naval staff within the
N-6 directorate. The IPOE analyst ensures that this analysis is fully integrated into the overall IPOE
effort and is based on the most up-to-date adversary and third party information. C2 of military forces,
EW operations, and intelligence collection are all dependent on the electromagnetic environment. The
effects of surface and atmospheric conditions on potential interference, skip zones, radio dead space and
radio wave attenuation on specific types of military operations is evaluated. For example, geographic
areas or periods of weather that degrade radio communications can hinder an attacking force due to the

necessity of displacing transmitters. Conversely, a defending force may be able to shift to alternate
communications such as landlines.

2. Weather and Climate—Weather is the state of the atmosphere regarding wind, temperature, precipitation,
moisture, barometric pressure and cloudiness. Climate is the composite or generally prevailing weather
conditions of a region, averaged over a number of years. Initial studies of climatic effects may be prepared
using available climatological data and/or seasonal outlooks requested from the DOD climate centers.
These climate-based products are updated with outlooks and forecasts as more precise information is
received concerning the actual weather conditions being experienced and expected. METOC conditions
affect the operational environment in several ways: the atmospheric and/or oceanographic environments
can interact with and thereby modify, the characteristics of each physical domain; or METOC can have a
direct effect on military operations across all domains.

With respect to the direct effect of weather on military operations, personnel and equipment, the military
aspects of weather are visibility, winds, precipitation, cloud cover and temperature and humidity. The force
METOC officer is the source for weather information and assists the force staff in determining the effects
of METOC on adversary and friendly military operations. The analysis of the effects of weather on
military operations is a two-step process in which: each military aspect of weather is analyzed; and the
effects of weather on military operations are evaluated.
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a. Visibility—Visibility is largely a result of various weather conditions. For example, atmospheric
obstructions to transmission of the various spectra affect the atmospheric path of those wavelengths.
Moisture in the form of fog or clouds affects visible light wavelengths; while high absolute humidity
(another measure of moisture) degrades infrared wavelength transmissivity and sensors that operate in
the infrared spectrum. Atmospheric aerosols (i.e., particulates such as smoke, dust, or haze) can also
affect transmissivity: offensive smoke operations, using specifically sized particulates, are designed to
degrade adversary sensors. Obviously, target visibility can be affected by available light, but ambient
light is a function of atmospheric transmissivity and obstructions (clouds shielding moonlight) as well as
terrain obstructions (mountains creating shadows to the rising/setting moon) or causing an earlier/later
onset of twilight, depending on the physical environment’s geometry. Other major factors include the
rising, setting and phases of the moon (thin high cirrus cloud cover actually enhances nighttime ambient
light), as well as the times associated with the beginning of morning nautical/civil twilight, sunrise,
sunset and end of evening nautical/civil twilight. Low visibility is beneficial to offensive and retrograde
ground operations. In the offense, it conceals the concentration and movement of military forces, thus
enhancing the possibility of achieving surprise. Conversely, low visibility hinders the defense because
cohesion and control become difficult to maintain and reconnaissance, surveillance and target
acquisition are degraded. Air operations are typically adversely affected by poor visibility. The
exceptions to this are those missions that are not dependent upon visual references.

b. Winds—Winds of sufficient speed can reduce the combat effectiveness of a force downwind as the
result of blowing dust, smoke, sand, or precipitation. The upwind force usually has better visibility.
Chemical, biological, radiological and nuclear operations also usually favor the upwind force. Strong
winds and wind turbulence—especially around terrain or other obstructions such as those caused by
strong winds in an urban environment—can limit aircraft performance as well as airborne and theater
missile force operations. The evaluation of weather in support of air operations requires information on
the wind at the surface as well as at varying altitudes. High winds near the ground increase turbulence,
may inhibit aircraft maneuvering and can prevent air mobility forces from conducting airdrop or landing
operations. High winds at greater altitudes can increase or reduce aircraft fuel consumption, potentially
limiting aircraft range or loiter time. Varying wind directions and speeds in different layers between the
surface and aircraft altitude can greatly affect the trajectories of nonguided munitions. Wind-blown
sand, dust, rain, or snow can reduce the effectiveness of radars and communications systems. Strong
winds can also hamper the efficiency of directional antenna systems by inducing antenna wobble. On
the oceans, winds create swells and waves that can become significant hazards to operations and to
logistic efforts. Furthermore, storms (e.g., hurricanes, typhoons and intense winter storms) affecting
ports/harbors and airbases can have disruptive effects on operations by forcing ships and aircraft to
sortie to avoid the direct effect of the storm. Surface currents, which can vary significantly, have
significant effects on littoral operations.

c. Precipitation—Precipitation affects visibility and the functioning of many infrared and electro-optical
sensors, radar and communications systems and can reduce the quality of supplies in storage. Heavy
rain causes flash flooding in mountainous terrain and generalized flooding if over broad areas for
extended times; effects on surface transportation can be significant. When rain falls into snowpack, it
hastens melting and avalanche/flooding potential. Heavy snow cover can reduce the efficiency of many
communications systems as well as degrade the accuracy and effects of many types of munitions.
Freezing rain and accumulating ice causes significant impacts on surface transportation, including roads
and maritime/port operations and severely affects aircraft operations both in flight and on the ground.
Depending on the commander’s mission focus, flooding rains (or long-term lack of rain) in agricultural
areas can be a significant factor in civil-military operations. Where a commander is responsible for city
infrastructure functions, rain and flooding can present serious challenges in water treatment/sanitation
and resulting health/medical issues.

d. Cloud cover—Heavy cloud cover can degrade the effectiveness of many target acquisition and
surveillance systems by concealing military forces and by reducing the solar heating of some targets.
Cloud cover can therefore reduce the effectiveness of infrared-guided munitions. Low ceilings can
prevent aircraft from taking off, landing, conducting low-level missions, employing weapons, or
conducting airdrops.
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e. Temperature and humidity—Extremes of temperature and humidity have debilitating effects on
personnel and reduce equipment capabilities and the effectiveness of chemical and biological weapons.
For example, high surface temperatures increase the rate of evaporation of chemical weapons. Humidity
increases the effectiveness of mustard and nerve agents; wet pathogens decay rapidly in lower humidity,
whereas dry pathogens decay rapidly in very high humidity. Thermal target acquisition systems are
degraded by temperature/thermal “crossover,” when target and background temperatures are nearly
equal. The length of crossover time depends on air temperature, background characteristics such as soil
and vegetation types or building construction and geometry to the sun, amount of cloud cover and other
factors. High humidity also affects infrared transmissivity, degrading acquisition range. Variations in
temperature and humidity in the vertical dimension (through the lowest several thousand feet) affect
electromagnetic propagation and can create gaps in radar coverage. Other examples of temperature
effects include degraded airlift capability at high altitude as well as affecting take-off lift and potentially
reduced aircraft loads. Near-surface atmospheric instability causes military working dogs to lose scents,
limiting their capability.

f. Evaluate the impact of the weather on military operations—Depending on actual weather conditions,
each of the aspects of weather discussed above has an impact, for better or worse, on various types of
military operations, weapons systems and personnel. Critical values are established for each weather
aspect to define the thresholds at which deteriorating weather conditions can be expected to have
favorable, marginal, or unfavorable effects on specific types of operations and equipment. For example,
it may be determined that visibilities less than one mile are unfavorable to airborne operations,
temperatures of 95 to 110 degrees Fahrenheit marginally degrade offensive ground operations, or
ceilings less than 200 feet may prevent air operations. An evaluation of the overall effects of forecasted
weather conditions on specific types of operations is constructed by combining the analyses for each
weather aspect. This impact can be summarized in a matrix such as the example provided in
figure B-10.

CLIMATOLOGICAL EFFECTS ON MILITARY OPERATIONS .
‘MissionArea | Feb | Mar | Apr | May | Jun Jul ” Aug
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Figure B-10. Effects of Weather on Military Operations
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3. Time—Time is a significant consideration in military operations. Analyzing it as an aspect of the
operational environment focuses on how an operation’s duration might help or hinder each side. This has
implications at every planning level. For example:

a. The decision and reaction time of an adversary is a crucial factor and directly impacts the resources an
adversary can bring to bear in a given situation. For example, a friendly operation, if planned and
executed relatively quickly, may constrain the adversary’s ability to reinforce or redeploy military units
in time to counter the operation. In this scenario, the adversary’s potential COAs would be considerably
more limited than if the same operation was preceded by a lengthy period of friendly preparations.

b. Adversaries with limited military capability usually view protracted conflict as advantageous to them.
They avoid battles and only engage when conditions are overwhelmingly in their favor. This is a
strategy of exhaustion. Such a strategy dominated the American Revolution and remains effective today.
The adversary concentrates on surviving and inflicting friendly and civilian casualties over time.
Although the military balance may not change, this creates opportunities to affect the way domestic and
international audiences view the conflict. Conversely, an adversary may attempt to mass effects and
achieve decisive results in a short period.

c. The duration and timing of operations affects people’s perceptions of operational and strategic
effectiveness—both in the operational area and domestically. An operation’s duration may affect
operational flexibility; popular support for protracted military operations may diminish if results are not
evident. Operation and campaign plans that commit naval or combined forces earlier than anticipated
and that enable rapid progress toward the strategic end state use time to the advantage of these forces.
Time is both an operational planning factor and a tool to manipulate tactical and strategic advantages.

d. Adversaries seek to control the tempo and initiative by inflicting friendly casualties and conducting
propaganda operations to influence U.S. domestic politics and relationships with multinational partners.
Naval forces must actively engage in the information environment to counter such actions. In operations
predominated by stability tasks, long-term objectives and relationships are critical to operational and
mission success.

e. The perception and experience of time are among the most central aspects of how groups function and
interact. When people experience time differently, tremendous communication and relationship
problems typically emerge. Cultural awareness includes sensitivity to how cultures in the operational
area perceive time.

B.2.2.2 Develop a Systems Perspective of the Operational Environment

An understanding of the operational environment’s systems and their interaction can help the NCC staff visualize
and describe how military actions can affect other agency and coalition partners as well as how those partners’
actions can affect operations. Visualizing and describing the interaction of PMESII systems and subsystems can
facilitate the NCC’s collaboration with counterparts from other agencies and organizations and help influence
actions that are beyond the NCC’s directive authority. The development of a system’s perspective of the
operational environment typically requires cross-functional participation by other naval force staff elements and
collaboration with various intelligence organizations, U.S. government agencies, and nongovernmental centers of
excellence. The N2 considers the best way to manage this cross-functional effort. Organizations such as the IPOE
coordination cell are particularly useful in coordinating and obtaining external joint and national-level support for
the development and maintenance of a comprehensive system’s perspective.

B.2.3 Evaluate the Adversary
The third step in the IPOE process identifies and evaluates the adversary’s capabilities and limitations, current
situation, COGs and the doctrine, patterns of operation and TTP employed by adversary forces, absent those

constraints identified during step two. During this step, models are developed that portray how adversary forces
normally execute military operations or how they have reacted to specific military situations in the past. METOC
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inputs in steps one and two above provide insight on how the adversary might perform in the existing
environment. For example:

1. Increased noise can affect adversary detection and counter-detection ranges.

2. High sea state can help predict enemy missile launch capabilities and small boat activity.
3. Sandstorm activity can affect deployment of land, air and sea forces and weapons.

4. Humidity and rain can affect electro-optical sensors and forces.

The IPOE analyst, with the help of the METOC impact analysis, discerns the adversary’s ability to integrate air,
sea, and land capabilities in combined arms operations. Adversary capabilities are identified in terms of broad
COAs and supporting operations that the adversary can take that may influence the accomplishment of the
friendly mission. Failure to accurately evaluate the adversary may cause the command to be surprised by an
unexpected adversary capability, or result in the unnecessary expenditure of limited resources against adversary
force capabilities that do not exist.

B.2.4 Determine Adversary Courses of Action

The first three steps of the IPOE process help to provide NCCs, subordinate commanders and their staffs with a
holistic view of the operational environment by analyzing the impact of the operational environment, assessing
adversary doctrine and capabilities and identifying adversary COGs and decisive points. The fourth step of the
IPOE process builds upon this holistic view to develop a detailed understanding of the adversary’s probable intent
and future strategy. The process for step four provides a disciplined methodology for analyzing the set of potential
adversary COAs to identify the COA the adversary is most likely to adopt and the COA that would be most
dangerous to the friendly force or to mission accomplishment. Throughout this step it is critical that the METOC
SME continues to provide METOC-related inputs and use the RBCs to enhance the quality of the input to COA
development.
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GLOSSARY

acoustic intelligence (ACINT). Intelligence derived from the collection and processing of acoustic
phenomena. (JP 2-0. Source: JP 3-59)

antisubmarine warfare (ASW). Operations conducted with the intention of denying the enemy the effective
use of submarines. (JP 1-02. Source: JP 3-32)

antisubmarine warfare commander (ASWC). In the composite warfare commander concept, the officer
assigned some or all of the officer in tactical command’s detailed responsibilities for antisubmarine warfare
and granted the tactical control authority to accomplish the assigned missions and tasks. (NTRP 1-02)

area of interest (AOI). That area of concern to the commander, including the area of influence, areas adjacent
thereto, and extending into enemy territory. This area also includes areas occupied by enemy forces who could
jeopardize the accomplishment of the mission. (JP 1-02. Source: JP 3-0)

area of operations (AO). An operational area defined by the joint force commander for land and maritime forces
that should be large enough to accomplish their missions and protect their forces. (JP 1-02. Source: JP 3-0)

area of responsibility (AOR). The geographical area associated with a combatant command within which a
geographic combatant commander has authority to plan and conduct operations. (JP 1-02. Source: JP 1)

atmospheric environment. The envelope of air surrounding the Earth, including its interfaces and
interactions with the Earth’s solid or liquid surface. (JP 1-02. Source: JP 3-59)

ballistic missile. Any missile which does not rely upon acrodynamic surfaces to produce lift and consequently
follows a ballistic trajectory when thrust is terminated. (JP 1-02. Source: JP 3-01)

ballistic missile defense (BMD). All active and passive measures designed to detect, identify, track, and
defeat attacking ballistic missiles (and entities), in both strategic and theater tactical roles, during any portion
of their flight trajectory (boost, post-boost, midcourse, or terminal) or to nullify or reduce the effectiveness of
such attack. (NTRP 1-02)

bathymetry. The determination of ocean depths. The general configuration of sea floor as determined by profile
analysis of depth data. (International Hydrographic Office)

carrier air wing (CVW). Two or more aircraft squadrons formed under one commander for administrative and
tactical control of operations from a carrier. (JP 1-02)

command and control (C2). The exercise of authority and direction by a properly designated commander
over assigned and attached forces in the accomplishment of the mission. Command and control functions are
performed through an arrangement of personnel, equipment, communications, facilities, and procedures
employed by a commander in planning, directing, coordinating and controlling forces and operations in the
accomplishment of the mission. (JP 1-02. Source: JP 1)

composite warfare commander (CWC). An officer to whom the officer in tactical command of a naval task
organization may delegate authority to conduct some or all of the offensive and defensive functions of the
force. (JP 1-02. Source: JP 3-02)

deep sound channel (DSC). The main sound channel of the ocean, caused by the negative sound speed
gradient of the thermocline and the positive gradient of the deep layer. (NTRP 1-02)
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eddy. 1. A circular body of water usually formed where currents pass obstructions, between two adjacent
currents flowing counter to each other, or along the edge of a permanent current. 2. Large water masses, either
cold or warm, that break off from their parent water mass into a different water mass yet retain their specific
properties for long periods (months) before being assimilated (NTRP 1-02)

ensemble forecast. A collection of two or more forecasts verifying at the same time. (National Oceanic and
Atmospheric Administration)

environmental assessment. A concise public document that identifies and analyzes the environmental
effects of a proposed Federal action, such as a military exercise or construction project, upon the human and
biophysical environment. The environmental assessment provides documentation to determine whether to
prepare an environmental impact statement or a finding of no significant impact. (NTRP 1-02)

expeditionary strike group (ESG). An amphibious ready group/Marine expeditionary unit, supported by
other forces, and led by an embarked Navy flag officer or Marine Corps general officer and an associated
command element staff. An expeditionary strike group provides a greater range of amphibious and/or
expeditionary warfare planning capabilities for the execution of a variety of missions in the operational

environment, including the ability to conduct and support operations ashore and function as a sea base.
(NTRP 1-02)

expendable bathythermograph (XBT). A bathythermograph launched from a ship (SXBT), submarine
(SSXBT), or aircraft (AXBT) that records water temperature versus depth down to 2,500 feet. (NTRP 1-02)

exposure. The frequency and length of time subjected to a hazard. (NTRP 1-02)

fires. The use of weapon systems to create specific lethal or nonlethal effects on a target.
(JP 1-02. Source: JP 3-09)

fleet response training plan (FRTP). A plan consisting of four progressive training phases (maintenance,
basic, integrated and/or advanced, and sustainment) designed to optimize the return on training and
maintenance investments. (NTRP 1-02)

flyaway team (FAT). The personnel and equipment dispatched to rearm Tomahawk ships at uncertified sites. It
is a team of qualified civilians with Tomahawk land-attack missile-unique equipment and technical materials.
(NTRP 1-02)

force structure. Numbers, size, and composition of the units that comprise U.S. defense forces; e.g., divisions,
ships, air wings. (NTRP 1-02)

forecaster-in-the-loop (FITL). Embedded meteorological and oceanographic subject matter expert providing
current forecast, including reachback support with analysis of current weather conditions.

fratricide. The damage or destruction of friendly aircraft or personnel by friendly fire. (NTRP 1-02)

Global Information Grid. The globally interconnected, end-to-end set of information capabilities, and
associated processes for collecting, processing, storing, disseminating, and managing information on demand
to warfighters, policy makers, and support personnel. The Global Information Grid includes owned and leased
communications and computing systems and services, software (including applications), data, security services,
other associated services and National Security Systems. (JP 1-02. Source: JP 6-0)

hydrography. The branch of applied sciences which deals with the measurement and description of the
physical features of oceans, seas, coastal areas, lakes and rivers, as well as with the prediction of their change
over time, for the primary purpose of safety of navigation and in support of all other marine activities,
including economic development, security and defense, scientific research, and environmental protection.
(International Hydrographic Office)
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intelligence. The product resulting from the collection, processing, integration, evaluation, analysis, and
interpretation of available information concerning foreign nations, hostile or potentially hostile forces or
elements, or areas of actual or potential operations. The term is also applied to the activity which results in the
product and to the organizations engaged in such activity. (JP 1-02. Source: JP 2-0)

intelligence preparation of the battlespace (IPB). The analytical methodologies employed by the
Services or joint force component commands to reduce uncertainties concerning the enemy, environment, time,
and terrain. Intelligence preparation of the battlespace supports the individual operations of the joint force
component commands. (JP 1-02. Source: JP 2-01.3)

intelligence preparation of the operational environment (IPOE). An analytical methodology employed
to reduce uncertainties concerning the enemy, environment, and terrain for all types of operations. Intelligence
preparation of the operational environment builds an extensive database for each potential area in which a unit
may be required to operate. The database is then analyzed in detail to determine the impact of the enemy,
environment, and terrain on operations and presents it in graphic form. Intelligence preparation of the
operational environment is a continuing process. (NTRP 1-02)

interference. Any eclectromagnetic disturbance that interrupts, obstructs, or otherwise degrades or limits the
effective performance of electronics or electrical equipment. (NTRP 1-02)

interoperability. The ability of forces to provide and accept services to/from other forces and operate
effectively together. (NTRP 1-02)

intrusion. The intentional insertion of electromagnetic energy into transmission paths in any manner with the
objective of deceiving the operators or of causing confusion. (NTRP 1-02)

launch area coordinator (LAC). The Tomahawk strike coordinator’s principal deputy, responsible for
leading the Tomahawk land-attack missile launch platforms through execution of the Tomahawk land-attack
missile strike by coordinating on-scene requirements and making consolidated reports to the Tomahawk strike
coordinator. (NTRP 1-02)

launch basket. The area from which a Tomahawk land-attack missile may be launched to execute a mission.
(NTRP 1-02)

launch window. A time interval that defines the period in which a surface ship weapons control system intends
to launch a Tomahawk land-attack missile on a particular engagement plan. The launch window is calculated
from launch time earliest until some operator-entered launch time latest, which may be as late as 238 minutes
after the launch time calculated for the plan. (NTRP 1-02)

letter of instruction (LOI). Used in the higher echelons of military service to convey broad aims and strategic
plans or general policy guidance of an operational nature not suited for promulgation in an operation plan or
order. It has the same authority as an operation plan or order. (NTRP 1-02)

littoral. In naval operations, that portion of the world’s land masses adjacent to the oceans within direct control
of and vulnerable to the striking power of sea-based forces. (NTRP 1-02)

Marine air-ground task force (MAGTF). The Marine Corps’ principal organization for all missions across a
range of military operations, composed of forces task-organized under a single commander capable of
responding rapidly to a contingency anywhere in the world. The types of forces in the Marine air-ground task
force are functionally grouped into four core elements: a command element, an aviation combat element, a
ground combat element, and a logistics combat element. The four core elements are categories of forces, not
formal commands. The basic structure of the Marine air-ground task force never varies, though the number,
size, and type of Marine Corps units comprising each of its four elements will always be mission dependent.
The flexibility of the organizational structure allows for one or more subordinate Marine air-ground task forces
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to be assigned. In a joint or multinational environment, other Service or multinational forces may be assigned
or attached. (NTRP 1-02. Source: MCRP 5-12C)

Marine expeditionary brigade (MEB). A Marine air-ground task force that is constructed around an infantry
regiment reinforced, a composite Marine aircraft group, and a combat logistics regiment. The Marine
expeditionary brigade, commanded by a general officer, is task-organized to meet the requirements of a
specific situation. It can function as part of a joint task force, as the lead echelon of the Marine expeditionary
force, or alone. It varies in size and composition and is larger than a Marine expeditionary unit but smaller than
a Marine expeditionary force. The Marine expeditionary brigade is capable of conducting missions across a
range of military operations. In a joint or multinational environment, it may also contain other Service or
multinational forces assigned or attached to the Marine air-ground task force. (NTRP 1-02. Source:

MCRP 5-12C)

Marine expeditionary force (MEF). The largest Marine air-ground task force and the Marine Corps’
principal warfighting organization, particularly for larger crises or contingencies. It is task-organized around a
permanent command element and normally contains one or more Marine divisions, Marine aircraft wings, and
Marine logistics groups. The Marine expeditionary force is capable of missions across the range of military
operations, including amphibious assault and sustained operations ashore in any environment. It can operate
from a sea base, a land base, or both. In a joint or multinational environment, it may also contain other Service
or multinational forces assigned or attached to the Marine air-ground task force. (NTRP 1-02. Source:

MCRP 5-12C)

Marine expeditionary unit (MEU). A Marine air-ground task force that is constructed around an infantry
battalion reinforced, a squadron reinforced, and a task-organized logistics combat element. It normally fulfills
Marine Composite Corps’ forward sea-based deployment requirements. The Marine expeditionary unit
provides an immediate reaction capability for crisis response and is capable of limited combat operations. In a
joint or multinational environment, it may contain other Service or multinational forces assigned or attached to
the Marine air-ground task force. (NTRP 1-02. Source: MCRP 5-12C)

maritime operations center (MOC). 1. The collective name for the boards, bureaus, cells, centers, and
working groups that execute the maritime headquarters maritime operations functions. 2. A physical space in
the maritime headquarters that is principally used for the monitoring, assessing, planning, and direction of
current operations. (NTRP 1-02)

meteorological and oceanographic (METOC). A term used to convey all meteorological, oceanographic
and space environmental factors as provided by Services, support agencies and other sources. These factors
include the whole range of atmospheric (weather) and oceanographic phenomena, from the sub-bottom of the
Earth’s oceans up to the space environment (space weather). (JP 1-02. Source: JP 3-59)

meteorological and oceanographic data. Measurements or observations of meteorological and
oceanographic variables. (JP 3-59)

meteorological and oceanographic environment. The surroundings, which include conditions, resources,
and natural phenomena, in and through which the joint force operates. The complete environment extends from

the sub-bottom of the Earth’s oceans, through maritime, land areas, airspace, ionosphere, and outward into
space. (JP 1-02. Source: JP 3-59)

meteorological and oceanographic information. Actionable information to include meteorological,
climatological, oceanographic, and space environment observations, analyses, prognostic data or products and
meteorological and oceanographic effects.

meteorology. The study dealing with the phenomena of the atmosphere including the physics, chemistry, and
dynamics extending to the effects of the atmosphere on the Earth’s surface and the oceans.
(JP 1-02. Source: JP 3-59)
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military capability. The ability to achieve a specified wartime objective (i.e., win a war or battle, destroy a
target set). It includes four major components: force structure, modernization, readiness, and sustainability.
(NTRP 1-02)

mixed ensemble. A combination of forecaster-in-the-loop and ensemble forecast.

NOWCAST. an operationally focused forecast made in the field, often at the micro-scale, utilizing the current
mission forecast, observed environmental trends and in-situ sensed environmental data for the supported
mission. The embedded METOC applies local terrain conditions, moisture sources, and local effects to more
accurately describe the state of the environment for a period of at least 12 hours. The NOWCAST is usually an
on-scene adjustment to mission forecast timing or conditions.

oceanography. The study of the sea, embracing and integrating all knowledge pertaining to the sea and its
physical boundaries, the chemistry and physics of seawater and marine biology. From a military perspective,
oceanography includes basic oceanography plus the study of bathymetry, hydrography, geophysics, astrometry
and precise time; supported by ocean engineering, operational supercomputing and operations research.
(JP 1-02. Source: JP 3-59)

officer in tactical command (OTC). In maritime usage, the senior officer present eligible to assume
command, or the officer to whom the senior officer has delegated tactical command. (JP 1-02)

operational tasking (message) (OPTASK). Maritime-unique formatted message used by both the U.S.
Navy and NATO to provide detailed information for specific aspects within individual areas of warfare and for
tasking resources. This includes logistics, may be issued at all levels above the unit, and may be Navy-wide or
focused on a particular theater or strike group. (NTRP 1-02)

position of intended movement (PIM). The reference position of the officer in tactical command at a given
time and a forecast of the course and speed expected to be made good over the ground. Position of intended
movement is established to assist the return of aircraft, to aid outlying surface units (pickets) in maintaining
their stations, and for rendezvous purposes. (NTRP 1-02)

precise time and time interval (PTTI). A reference value of time and time interval (frequency). Standards
are maintained through traceable measurements referenced to a primary timing or frequency standard. The
Department of Defense standard for precise time and time interval is Universal Coordinated time as maintained
by the United States Naval Observatory. (JP 1-02. Source: JP 3-59)

Q-route. A system of preplanned shipping lanes in mined or potentially mined waters used to minimize the area
the mine countermeasures commander has to keep clear of mines in order to provide safe passage for friendly
shipping. (JP 1-02. Source: JP 3-15)

rapid response planning process (R2P2). A time-constrained version of the full, six-step Marine Corps
Planning Process, developed to enable the Marine expeditionary unit (special operations capable) to plan and
begin execution of certain tasks within a 6-hour time period. (NTRP 1-02)

salinity (S). The amount (in grams) of total dissolved salts present in one kilogram of water. This is equivalent
to parts per thousand (ppt) and may be denoted by the permille (%o0) symbol. (NTRP 1-02)

sea combat commander (SCC). Under the composite warfare commander concept, the officer assigned
some or all of the officer in tactical command’s detailed responsibilities for sea combat and granted the tactical
control authority to accomplish the assigned missions and tasks; this is an optional position within the
composite warfare commander structure. (NTRP 1-02)

senior meteorological and oceanographic officer. Meteorological and oceanographic officer responsible

for assisting the combatant commander and staff in developing and executing operational meteorological and
oceanographic service concepts in support of a designated joint force. (JP 1-02. Source: JP 3-59)
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shipping lane. A term used to indicate the general flow of merchant shipping between two departure/terminal
areas. In peacetime, these typically lie on the most economic or direct routes between ports. Under naval
cooperation and guidance for shipping, shipping lanes may be designated through or around shipping risk and
naval cooperation and guidance for shipping areas to facilitate shipping protection or deconfliction with
contingency operations. (NTRP 1-02)

sonic layer depth (SLD). The depth of maximum near-surface sound speed above the deep sound channel.
(NTRP 1-02)

sound speed. In underwater acoustics, the rate of travel at which sound energy moves through a medium,
usually expressed in feet per second or meters per second. (NTRP 1-02)

sound speed profile (SSP). In underwater acoustics, a graph of the variation of sound speed with water
depth. (NTRP 1-02)

space environment. The environment corresponding to the space domain, where electromagnetic radiation,
charged particles, and electric and magnetic fields are the dominant physical influences, and that encompasses
the earth’s ionosphere and magnetosphere, interplanetary space, and the solar atmosphere.
(JP 1-02. Source: JP 3-59)

strike warfare commander (STWC). Under the composite warfare commander concept, the officer assigned
some or all of the officer in tactical command’s detailed responsibilities for strike warfare and granted the
tactical control authority to accomplish the assigned missions and tasks. (NTRP 1-02)

sustainability. The ability to maintain the necessary level and duration of operational activity to achieve
military objectives. Sustainability is a function of providing for and maintaining those levels of ready forces,
materiel, and consumables necessary to support military effort. (NTRP 1-02)

task force (TF). 1. A temporary grouping of units, under one commander, formed for the purpose of carrying
out a specific operation or mission. 2. A semi-permanent organization of units, under one commander, formed
for the purpose of carrying out a continuing specific task. 3. A component of a fleet organized by the
commander of a task fleet or higher authority for the accomplishment of a specific task or tasks. (NTRP 1-02)

unconventional warfare (UW). In naval special warfare, activities conducted to enable a resistance
movement or insurgency to coerce, disrupt, or overthrow a government or occupying power by operating
through or with an underground, auxiliary, and guerrilla force in a denied area. (NTRP 1-02)

undersea warfare (USW). Military operations based within the undersea domain including the strategic,

operational, and tactical employment of undersea systems, vehicles, weapons, sensors, and infrastructure.
(NTRP 1-02)

United States Navy enterprise network (FORCEnet). Naval portion of the Global Information Grid, for
collecting, processing, storing, disseminating, and managing information on demand to warfighters, policy
makers, and support personnel.

unmanned aircraft system (UAS). That system whose components include the necessary equipment,
network, and personnel to control an unmanned aircraft. (JP 1-02. Source: JP 3-52)

weapon system. A combination of one or more weapons with all related equipment, materials, services,

personnel, and means of delivery and deployment (if applicable) required for self-sufficiency.
(JP 1-02. Source: JP 3-0)
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ACINT
ACE
AG
AMC
AMD
AO
AOI
AOR
APA
APC
AREPS
ARG
ATC
ASW
ASWC
AVN
AVWX
AW
BCC
BMD
BonD
C2
C4ISR
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LIST OF ACRONYMS AND ABBREVIATIONS

antiaircraft artillery

acoustic intelligence

aviation combat element (USMC)
aerographer’s mate

Alternate Master Clock

air and missile defense

area of operations

area of interest

area of responsibility

acoustic path availability

acoustic parameter climatology
Advanced Refractive Effects Prediction System
amphibious ready group

air traffic control

antisubmarine warfare
antisubmarine warfare commander
aviation

aviation en route weather forecast
air warfare

battle control center

ballistic missile defense
battlespace on demand

command and control

command, control, communications, computers, intelligence
surveillance, and reconnaissance
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CCDR
CCIR
CE
CFA
CJCS
CMSA
CNMOC
CNIC
Cco
COA
COF
COG

COMNAVMETOCCOM
COMPTUEX

CONUS
coow

COPS
CPA
CPHC
CSG
CTF
CTG
cvic
CVN
Ccvw
DBT
DESRON
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combatant commander

commander’s critical information requirements

command element

critical factors analysis

Chairman of the Joint Chiefs of Staff

cruise missile support activity

Commander, Naval Meteorology and Oceanography Command
Commander, Naval Installations Command

commanding officer

course of action

cutoff frequency

center of gravity

Commander, Naval Meteorology and Oceanography Command
composite training unit exercise

continental United States

Commander, Naval Meteorology and Oceanography Command
Operational Oceanography Watch

current operations

closest point of approach
Central Pacific Hurricane Center
carrier strike group

commander, task force
commander, task group

carrier intelligence center
aircraft carrier, nuclear

carrier air wing

doctrinal bottom type

destroyer squadron
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DFC
DIME
DOD
DS

DSC
EM
EMW
EO
EOB
EOP
ESG
EW
EXW
FAT
FCA
FDNF
FFIR
FITL
FLTSURVTEAM
FNMOC
FOPS
FOSW
FRTP
FSG
FSCM
FST-GC
FST-F
FST-J
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data fusion cell

diplomatic, informational, military and economic
Department of Defense

direct support

deep sound channel

emergency management

expeditionary maneuver warfare

Earth orientation

enemy order of battle

Earth orientation parameters

expeditionary strike group

electronic warfare

expeditionary warfare

flyaway team

fleet concentration area

forward-deployed naval force

friendly force information requirement
forecaster-in-the-loop

fleet survey team

Fleet Numerical Meteorology and Oceanography Center
future operations

Fleet Oceanographic Support Workshop
fleet response training plan

Full Spectrum Geospatial Intelligence

Fire support coordination measure

fleet synthetic training—group commander
fleet synthetic training—force

fleet synthetic training—joint
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FST-WC
FWB
FWC

FY
GEOINT
GI&S
GPS

GS
GWEAX
HA/DR
HQ

IAC
IADS
IDTC
ICRF

IM

IMAT
Intel Bn
IPB
IPOE

IR
ISMERLO
ISR

JP

JTF
JTFEX
JTWC
LAC
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fleet synthetic training—warfare commander
Flight Weather Briefer

fleet weather center

fiscal year

geospatial intelligence

geospatial information and services

Global Positioning System

general support

Graphical En route Weather Forecast
humanitarian assistance/disaster response
headquarters

integrated antisubmarine warfare course
integrated air defense system
interdeployment training cycle

International Celestial Reference Frame
information management

interactive multisensor analysis training
intelligence battalion

intelligence preparation of the battlespace
intelligence preparation of the operational environment
irregular warfare

International Submarine Escape and Rescue Liaison Office
intelligence, surveillance, and reconnaissance
joint publication

joint task force

joint task force exercise

Joint Typhoon Warning Center

launch area coordinator
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LCE

LF

LHA
LHD
LIDAR
LOC
Lol
MACG
MACS Det
MAGTF
MAW
MC
MCC
MCDB
MClI
MCM
MCMC
MCOO
MCPP
MCWP
MEDAL
MEB
MEF
MET
METAR
METOC
METOCC
METMF(R)
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logistics combat element

landing force

amphibious assault ship (general purpose)
amphibious assault ship (multipurpose)
laser identification, detection, and ranging
line of communications

letter of instruction

Marine air control group

Marine air control squadron detachment
Marine air-ground task force

Marine aircraft wing

master clock

maritime component commander

master contact data base

Marine Corps installation

mine countermeasures

mine countermeasures commander
modified combined obstacle overlay
Marine Corps planning process

Marine Corps warfighting publication
Mine Warfare and Environmental Decision Aids Library
Marine expeditionary brigade

Marine expeditionary force

mobile environmental team
meteorological aviation report
meteorological and oceanographic
meteorological and oceanographic coordinator

Meteorological Mobile Facilities (Replacement)
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METMF(R) NexGen

Meteorological Mobile Facilities (Replacement) Next Generation

MEU Marine expeditionary unit

MIW mine warfare

MIWC mine warfare commander

MIWS mine warfare survey

MLG Marine logistics group

MLO meteorological and oceanographic liaison officer
MOC maritime operations center

MOS military occupational specialty

MOVREP movement report

MPRA maritime patrol and reconnaissance aircraft
MSC Mission Support Center

MST meteorological and oceanographic support team
MTOC mobile tactical operation center

MTT mobile training team

NAVICECEN Naval Ice Center

NAVMETOCCOM Naval Meteorology and Oceanography Command
NAVOCEANO Naval Oceanographic Office

NCC Navy component commander

NEC Navy enlisted classification

NECC Navy Expeditionary Combat Command

NEO noncombatant evacuation operation

NEP-Oc Navy Enterprise Portal—Oceanography

NFC numbered fleet commander

NHC National Hurricane Center

NIPRNET Nonsecure Internet Protocol Router Network
NITES Naval Integrated Tactical Environmental System
NMAWC Naval Mine Anti-Submarine Warfare Center
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NOAA
NOAC
NOAD
NOAT
NOGAPS
NOMWC
NOOC
NOP
NOSWC
NPP
NSAWC
NSW
NTM
NTP
NWP
NWS
OA
OAML
OCCFLD
OCONUS
ODM
OHB
OPAREA
OPLAN
OPTASK
ORM
oTC
OTSR
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National Oceanic and Atmospheric Administration
naval oceanography antisubmarine warfare center
naval oceanography antisubmarine warfare detachment
naval oceanography antisubmarine warfare team
Navy Operational Global Atmospheric Prediction System
Naval Oceanography Mine Warfare Center

Naval Oceanography Operations Command

naval oceanography program

Naval Oceanography Special Warfare Center
Navy planning process

Naval Strike and Air Warfare Center

naval special warfare

National Technical Means

network transfer protocol

Navy warfare publication

National Weather Service

oceanography afloat

Oceanographic and Atmospheric Master Library
occupational field

outside the continental United States

object drift model

oceanographic, hydrographic, and bathymetric
operating area

operation plan

operation tasking

operational risk management

officer in tactical command

optimum track ship routing
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PDD
PIR
PIREP
PMA
PNT
PSMAP
PTA
PTTI
R2P2
RBC
RFI
RFS
RHIB
RMC
ROC
ROMO
RP
RPDO
SA
SAM
SATOPS
SCC
SDA
SEAD
SEAL
SEASWITI
SFARP
SG
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professional development detachment
priority intelligence requirement
pilot report

post-mission analysis

positioning, navigation, and timing
performance surface map

precise time and astrometry
precise time and time interval
rapid response planning process
reachback cell

request for information

request for support

rigid-hull inflatable boat

regional meteorological and oceanographic center
regional operations center

range of military operations
resource protection

resource protection duty officer
situational awareness
surface-to-air missile

satellite operations

sea combat commander

space domain awareness
suppression of enemy air defenses

sea-air-land

southeast antisubmarine warfare integration training initiative

Strike Fighter Advanced Readiness Program

strike group
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SGOT strike group oceanography team
SIPRNET SECRET Internet Protocol Router Network
SLAC Solar-Lunar Almanac Core

SLOC sea line of communications

SLCM sea-launched cruise missile

SLD sonic layer depth

SME subject matter expert

SO special operations

SOF special operations forces

SRF sub-regional forecast

SSA space situational awareness

SSC Stennis Space Center

SST sea-surface temperature

STDA sonar tactical decision aid

STELLA System to Estimate Latitude and Longitude Astronomically
STOM ship to objective maneuver

SUBWEAX submarine en route weather forecast

TAF terminal aerodrome forecast

T-AGS navigation test support ship

TASWC theater antisubmarine warfare commander
TAWS Target Acquisition Weapons Software

TC tropical cyclone

TCFA tropical cyclone formation alert

TCPED tasking, collection, processing, exploitation, and dissemination
TDA tactical decision aid

TELCON telephone conference call

TG task group

TLAM Tomahawk land-attack missile
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TOA
TOC
TOFA
TSISCI
TSC
TTP
TWC
TYCOM
UAS
ULT
USFF
USMC
USNO
USWEX
UT1
uTC
UTC (USNO)
uuv
uv
WEAX
WSP
XBT
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tactical oceanographic assessment

tactical operation center

tactical oceanographic features assessment

top secret/sensitive compartmented information

theater security cooperation
tactics, techniques, and procedures
tsunami warning center

type commander

unmanned aircraft system
unit-level training (cycle)

United States Fleet Forces Command
United States Marine Corps
United States Naval Observatory
undersea warfare exercise
Universal Time

Coordinated Universal Time

Coordinated Universal Time (United States Naval Observatory)

unmanned underwater vehicle
ultraviolet

weather forecast

water sampling plan

expendable bathythermograph
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