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ATTENTION GAINER: History shows many instances of METOC effecting military operations.  Operation “Overlord” is a prime example.  The allies successfully gained a foothold on the French coast because allied meteorologists provided the Commanding General with an accurate forecast for the objective.  German meteorologists predicted that the bad weather would continue and that the allies would be unable to conduct a landing.  The German general staff accepted this forecast and were unprepared when the invasion began.  The purpose of the Navy and Marine Corps METOC program is to meet worldwide military requirements for environmental support.  This support includes analyses and forecasts of environmental parameters important to sensors, weapon systems, platforms and operations.  This period of instruction will cover METOC impacts on military operations.

PURPOSE:  The purpose of this period of instruction is to provide instruction on how to determine METOC impacts to military operations. METOC forecasters need to understand how weather effects military operations and how to describe their relationship in an easy to understand format in order to provide relevant support to military commanders and their staffs.

VISUAL AIDS:  MS PowerPoint Presentation.

TERMINAL LEARNING OBJECTIVE: In accordance with the references, the student will understand how to determine and represent in a concise, intelligible manner METOC impacts on military operations.  

ENABLING LEARNING OBJECTIVE:  In accordance with the references and utilizing accurate METOC data, the student shall be able to:

1.  Determine the mission and capabilities of the supported unit(s).

2.  Determine how METOC conditions will influence the mission areas and equipment.

3.  Describe the inputs, process, and outputs of determining mission impacts.

4.  Describe where to gather critical values and how to determine their relevancy to a particular unit/mission.

REFERENCES: 

JP 3-59 Joint Doctrine, Tactics, Techniques, and Procedures for Meteorological and Oceanographic Operations

MCWP 3-35.7 MAGTF Meteorological and Oceanographic (METOC) Support

FM 34-81/AFM 105-4 Weather Support for Army Tactical Operations

MCWP 5-1 The Marine Corps Planning Process.

MCRP 2-12A Intelligence Preparation of the Battlefield (IPB)

JP 1-02 DoD Dictionary of Military and Associated Terms

MCRP 5-12C Marine Corps Supplement to DoD Dictionary of Military and Associated Terms

INTRODUCTION

Potential adversaries to the United States do not place as much emphasis on numerical weather prediction.  Most belligerent nations doctrine minimizes the effects of changing weather conditions by seizing and holding the initiative through speed, mass, and disruption.  Timely and accurate weather forecasts help our commanders exploit this vulnerability.  Commanders that are knowledgeable of weather effects on the enemy and friendly forces and have timely and accurate weather support, enables them to respond to changing conditions more rapidly than the enemy.  The combat power of U.S. and allied battle forces is made up of many components, each with its own unique weather sensitivities.  In order to employ these component forces for maximum effect on the battlefield, commanders must know of the weather conditions and their effects on the components.  This Period of Instruction (POI) will cover how to determine METOC impacts on military operations.  A full understanding of the operation(s) is required in order for METOC Marines to be situated to provide relevant and timely inputs into the operation(s). Part one of the POI was developed to help the METOC Marine understand how military operations are planned in order to allow them to understand how they may best assist command staffs.  That lesson must now be applied in order to provide relevant METOC impact data to commanders and their staffs.

BODY:

Meteorological critical values are those values that significantly reduce the effectiveness of operations, equipment, and weapons systems.

BATTLEFIELD AREA

Weather, terrain, and the time of day constitute the basic environmental setting for all military operations.  The battlefield must be considered in terms of the time and space necessary to defeat the enemy force or to complete the assigned mission.  The first consideration is time.  Time must be related to the battlefield area so reconnaissance, surveillance, and target acquisition resources can be directed to the identified targets and threats.  Commanders must consider the unit’s mission and capabilities in order to convert time into space.  Commanders must also consider maneuverability, terrain, and capabilities of the enemy.  The battlefield is looked at as having two distinct areas that can be expressed in terms of time.  These areas are the Area of Operations (AO) and the Area of Interest (AI).  Weather products like any other intelligence information, must be keyed to those two areas.


The AO is an area of conflict necessary for military operations.  It is a geographical area assigned to commanders for which they have responsibility and the authority to conduct military operations.  Commanders are assigned an AO based on the mission, enemy, terrain, troops, and time available (METT_T).  The AO is large enough to allow maneuver for successful completion of the mission.  The effects of weather influence conduct of the battle within the AO.  METOC personnel advise and alert the commander on how, when, where, and why the battlefield dynamics will change because of weather.  The key is to learn to exploit opportunities offered by weather while reducing or minimizing the adverse effects.


The AI includes the AO plus adjacent friendly areas and areas occupied by threat forces that could jeopardize the mission.  The AI time span may be significantly increased over that of the AO because of possible threat ground and air operations.  

All tactical units must consider weather effects during all planning and operational phases.  Commanders must consider favorable and unfavorable weather conditions to determine the best course of action to accomplish the mission.  Units require METOC data and impacts tailored for their operations.  The impacts of concern must be gathered from the supported unit(s).  The unit’s operations section is where you should request the data from.  Support must be tailored to:

- The unique weapon systems

- Particular mission objectives

- Unit requirements

At the tactical level, requirements for forecasts are of shorter range.  Shorter lead times enable more accurate forecasts and, subsequently, better determination of weather effects on operations.  Weather effects apply to specific weapons systems, vehicles, tactics, personnel, and equipment; they also impact on resupply and reinforcement because they affect rates of movement.

- Adverse weather conditions can:

· Reduce speed

· Eliminate avenues of approach

· Thwart a well though-out concept of operations

· Limit some smart munitions

· Cause thermal devices to become blind to the target.

Tactical decision aids can be used to help determine effects.  Tactical decision aids can be as simple as a look-up table giving simple results.  Results of the tactical decision aids can be:

- Acquisition and lock-on ranges for thermal sights or smart munitions

- Cross-country movement rates of specific vehicles

- Air or ground avenues of approach

- Effects on ammunition requirements

- Needs of individual Marines to remain effective in combat

Threshold weather effect values are established by testing equipment or by actual experience.  When weather passes below that value, a flag is triggered to identify an impact on a specific mission.  Thus, through the use of tactical decision aids, users are warned of the specific impacts of weather on an operation.

At lower echelons weather effects determinations may be based on observations instead of forecasts; they provide information of what the weather is actually doing to the troops and equipment engaged on the battlefield.


- Specific METOC information that commanders need to know is:

· Historical climatological studies for the theater of operations to ensure operations plans include general weather effects on weapon systems, maneuver, logistics, personnel, and the use of aviation and close air support (CAS) assets.

· Seasonal conditions and climatology that affects their campaigns across the theater.

· Current and forecast METOC effects and impacts in their AO and AI and logistical points of embarkation and debarkation.

· A general overview of weather effects on subordinate commands and the weather impacts on air support.

· The plan for the next season and how the combination of terrain and weather will limit or enhance their capabilities.

DETERMINE METOC THRESHOLDS

FM 100-5 states that terrain and weather affect combat more than any other physical factors.  Weather not only affects battlefield operations, weapons, and electronics systems but also affects the Marines that make it all work.

A thorough review of the mission identifies the mission goals, objectives, and requirements.  You must be knowledgeable on the capabilities of the unit you are supporting in order to effectively provide METOC support.  The impacts that you brief need to be relevant. 

Weather significantly impacts on the feasibility of using military force and on ensuing operations.  Weather and terrain affect all military operations, systems, and personnel and act as constraints on the combat options available to the commander.  Weather impacts differently on various types of forces and can dictate the types of forces and/or weapons that can be employed effectively.  Weather data is part of the intelligence information required by commanders and staffs to plan and conduct combat operations.  Analyzing weather data, identifying weather effects, and assessing the impact of weather on systems, tactics, and operations derive vital information for commanders to optimally employ their forces.  Weather support is most effective when weather personnel know the mission, organization, capabilities, plans, and procedures of the units they support.  METOC personnel must provide weather effects information with particular attention to critical weather threshold values that limit systems, operations, or tactics.


METOC personnel must identify those METOC elements that are most important to the unit(s).  The Meteorological Critical Values listed in MCWP 3-35.7 MAGTF Meteorological and Oceanographic Support should be utilized as a baseline for determining the critical values for the meteorological elements the unit identifies as important to the supported unit(s).  You may also utilize Joint Pub 3-59 Joint Doctrine, Tactics, Techniques, and Procedures for Meteorological and Oceanographic Operations and FM 34-81/AFM 105-4 Weather Support for Army Tactical Operations as well.  Validated values taken from a variety of military publications including system technical manuals, other FMs, as well as locally developed values in which units have verified as correct.  Some subjective values (based on personal experience and usually not validated) are also included.  METOC personnel will also add values based on practice and experience.  (These insights, forwarded to the proponent office, will be valuable in updating the contents of future iterations of FMs and Publications).  By using the tables contained in the theses publications, METOC personnel can determine the precise weather elements that are most important to the unit(s).  Determining the impacts to operations will be based on the operations, systems, and personnel of your unit and other units that are supported. 

Weather has a significant impact on both friendly and enemy capabilities.  Analyzing the weather in detail to determine how it affects friendly and enemy capabilities to move, shoot, and communicate is critical.  Because weather has a tremendous effect on terrain, terrain and weather analyses are inseparable factors of intelligence.

During IPB, a weather factor matrix should be developed which identifies the specific operations the unit performs.  Then critical values can be overlaid to show the weather effects on these operations.  The matrix is tailored to the unit.  Different matrixes can be developed for different scenarios.  Key to the developing the impacts matrixes is to identify METOC elements that will significantly reduce the effectiveness of operations, equipment, and weapons systems.  Significant variations above or below critical values can prevent the successful completion of a mission.  METOC personnel should be included in the planning stages of all operations.  Commanders must be aware of meteorological critical values and consider them in all planning.  Critical values must be weighed against the tactical situation and the mission.  Although weather personnel forecast and call attention to critical factors, only commanders decide which values are critical for each operation.  The commander in reaching a decision weighs additional input from additional subject matter experts such as terrain analysis teams, other sources, and the criticality of the mission.  

Battlefield environmental conditions play a major role in the application of friendly and threat tactics, techniques, and procedures (TTP).  Some of the environmental factors to evaluate are:

- General weather conditions

- Terrain effects

- Battlefield-induced contaminants (BIC)

- Illumination

- Background signatures

- Hazardous or severe conditions

Evaluation of each of these factors is essential during

Your commander’s decision-making process.  All must be considered together in your analysis because they all impact each other and the friendly and threat TTP.  


It is important to know what the weather elements and their associated impacts on battlefield operations will be and to what degree these elements act as constraints on specific systems or operations.

These thresholds (or amounts) are called critical values.  They are based on input from units, contractors, and from third-party sources, Field Manuals, and the systematic analysis of weather-induced degradation of operations, systems, and personnel.

DETERMINING IMPACTS TO OPERATIONS

Impacts can be developed for enemy as well as friendly units.  TDAs have the potential to give the commander another tactical advantage by comparing friendly and threat systems before a battle, thus allowing additional reaction time to make adjustments before the enemy is engaged in battle.  Application steps include:

· Identify specific weather and environmental elements that may cause a potential impact on the system platform, its subsystems, operations, and logistics

· Identify the critical values or ranges of each system involved and identified as important by the support unit(s)

· Determine the resultant effects of correlating each of these critical values or ranges with the observed or forecasted weather conditions that are occurring, or expected to occur, in the area of operations

· Identify the impact of weather, the exact cause, and the duration that the event is forecasted to continue

· Identify the effects of weather on threat systems (using the same process)

· Identify the tactical advantages presented for both sides by weather conditions

Additional considerations are:

· The AO – terrain, size, weather

· Types of operations/missions to be conducted

· The unit(s) conducting operations, their personnel, manpower, capabilities, and systems/equipment/weapons being utilized.  This can/should also be considered for the enemy forces

· Specific areas in the AO where missions will be conducted.  Determine as much as possible, exactly where in the AO that particular missions will be conducted during the forecasted periods and consider what the true impacts will be on operations.  If conditions are unfavorable for operations in the Northern region of the AO but you know that all operations are going to be conducted in the Southern region, then you should list conditions as favorable.  Ideally, impacts are broken-out by region.  See example 1.

· The time periods for the various impacts needs to be explained and may be considered as part of the impact.  If you expect an impact condition to occur for short periods of time, then the overall impact may be listed as marginal vice significant.  They could also be given as a range i.e. unrestricted visibility with short periods of ¼ in Thundershowers may be listed as Favorable/Unfavorable (Green/Red).  If the predominant condition is unrestricted then it should be given the predominant location on the product (on top or on the left side) see examples 2 through 6.

· Significant impacts for one or two areas generally will not make the entire time period unfavorable for operations.  Depending on how significant the degraded area is to the operation will determine its significance is as an impact on the overall operation.  It is better to break out the various areas so that the commander has more detail as to METOC impacts on the different areas but at times the impact values encompass many different functions.  See example 5 and 6.

· Specific information on marginal and unfavorable impacts needs to be explained in detail and when practical list what is causing the marginal or significant impacts on the slide.  This allows personnel who see the slide independent of the brief to determine what elements are impacting the operation.  It is more difficult to depict this information in a text message.  For text messages, a separate area must written listing the impacts and the timeframe they will be affecting operations.  See example 6.

In addition to tactical tailoring, the commander can simulate outcomes by using a range of optimistic and pessimistic forecast values to show the tactical advantages of each set of conditions.

UTILIZING CRITICAL VALUES MATRICES

To properly utilize impact matrixes you:

· Scan the matrix to determine what specific items pertain to the unit(s) that you are supporting

· Compare the critical values for your unit and/or enemy units with the values on the matrix.  Determine what types of impacts the weather will have on your supported unit(s) and enemy units if requested/required.

· Input this information in the appropriate product.  There is no set product directed by any manual.  The type of product is determined by the unit(s) that you support.  The product can be text or graphics based.

Note:  METOC Impact to operations data is generally not provided for outside the AO unless requested by the supported unit(s).  

EXAMPLES

1.  If the Northeastern portion of the AO has visibility of less then ¼ mile and it is a significant impact on Special Operations Forces (SOF), but SOF missions are going to be conducted in the Southeastern region where the visibility is unrestricted, then there should not be any negative impacts briefed.  If it is unknown where SOF missions will be conducted during the period then the impact should be listed as significant but it needs to be explained on the product exactly what the impacts are for the various areas in the AO.

    GRAPHIC



TEXT
2.

  12-18Z

  12-18Z

12-18Z 





 OR



 G/R


Predominantly no impact with periods of significant impacts

3.

     12-18Z       18-00Z

12-18Z 18-00Z










 G/R     R/G 













No significant impacts transitioning into a period of significant impacts and then back into a period of no significant impacts.
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No significant impacts to aviation operations transitioning into a period of significant impacts and then back into a period of no significant impacts.
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No significant impacts transitioning into a period of significant impacts and then back into a period of no significant impacts taking into consideration the effects on different platforms being utilized and the missions.
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Adding the conditions can further break this out:
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CIG 005, VIS 1/4 NE & E AO 
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Listing elements having an impact on operations and the specific areas of the AO being affected. (NE and E AO until 18Z then its just the Eastern AO being impacted.

SUMMARY

During this period of instruction we have discussed:

· The battlefield area

· The Area of Interest

· The Area of Operations

· Characteristics of the battlefield

· METOC considerations for the AI and AO

· Determining METOC thresholds/critical values

· Specific METOC data that commanders need to know

· Considerations in determining METOC thresholds and impacts to operations

· Methods of describing METOC impacts to operations.

Even the best weather information or intelligence will not necessarily be the decisive factor in winning the battle.  However, it can be a force multiplier when applied during planning.  It will almost certainly affect the degree of success you have.  Weather may not be the sole determining factor as to the GO, NO-GO decision, but it will surely influence a commander’s decision on how best to use combat power.
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