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Preamble
 

 

 

The present document is meant to provide military leaders, HQ staffs and 

experts with specific aspects to be taken into account when using the 

military decision-making process for operations in mountainous terrain. 

The document was developed by the EU Pooling and Sharing Mountain 

Training Initiative (P&S MTI) in close cooperation with the NATO Mountain 

Warfare Centre of Excellence (MW COE) and endorsed by the P&S MTI 

Participants. 

It may be seen as a contribution to the achievement of the overall P&S MTI 

goal which, among others, aims at enhancing the capability of troops to 

conduct operations in mountainous terrain. 
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1  Introduction  

1.1 General Remarks  

Tactical planning for land forces integrates the activities of the commander, staff, subordinate 

headquarters, and other partners to understand the situation and develop a plan and order to 

achieve the assigned mission. The effective conduct of tactical planning for land forces requires 

an understanding of the philosophy of mission command, the manoeuvrist approach, and an 

appreciation of the relationship of 

planning with the other activities of 

the operations process. Planning 

includes the art and science of 

understanding a situation, 

envisioning a desired future, and 

devising effective ways to achieve 

that future. Effective planning 

requires a sensitive awareness and 

judicious use of time. Risk 

assessment and planning is crucial to 

the success of an operation, 

particularly in Mountain Warfare1 (MW). Although in current and future times there are and 

will likely be new technological developments, in a mountainous environment the premise is 

that soldiers are and will be the centre of warfighting in mountainous terrain. The quality of 

soldiers and their leaders dominates in MW over quantity and technological assets.  

But one can also follow up with the words of Clausewitz, who said that:  

“These environmental conditions can suck the marrow and blood of an army”. 

 For these reasons, successful mountain and winter warfare should be understood as a threefold 

"despite" – namely:  

- to ensure movement and freedom of action despite terrain and climatic obstacles,  

- to acquire and ensure relative superiority despite a lack of opportunities for 
development and  

- to lead superiorly despite the lack of clarity. 

This requires dual thinking from the commander in all respects with regard to command and 

control (C2), information, intelligence, manoeuvre, fires, force protection and sustainment. 

As mountains thrust themselves into the atmosphere, they are in turn exposed to full power of 

the nature. With altitude, they not only become colder, windier and drier, but also more 

exposed to solar radiation, and with increasing altitude the oxygen partial pressure decreases. 

                                                   
1 Mountain Warfare (MW) is the employment of forces in terrain with major differences in elevation, particular meteorological effects, and poor or non-existent 

infrastructure. According to the terrain features in NATO-led missions or tasks, it is necessary in planning and force generation to have interoperable forces or an 

interoperable task organization, based on common tactical principles and a common understanding of the tactical approaches to Mountain Warfare. 
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Mountains have inherent varying challenges due to the relief, and also latent peculiarities like 

caves, glaciers, seracs etc. The weather is another matter. Besides the known weather-effects, it 

can snow in summer, while it can be mild in winter above the clouds and simple rain can cause 

torrents. Disturbances multiply in intensity and thunderstorms and lightning can be formidable. 

Military tactical activities in this environment are decisively influenced by the (often fast 

changing) forces of nature, the given relief, elevation and the climatic conditions.  

This NON-NATO paper outlines the APP-28 military planning process, with a specific focus on 
the unique challenges of mountain warfare. It does not claim to be exhaustive and is not 
intended to be binding. Its purpose is to provide military planners with a practical tool for 
addressing the specific considerations of mountain warfare. 

1.2 Referring Documents  

- MOUNTAIN WARFARE CONCEPT 

- TACTICAL PLANNING FOR LAND FORCES APP-28  

- CONDUCT OF LAND TACTICAL OPERATIONS IN MOUNTAINOUS ENVIRONMENT ATP-
3.2.1.3  

- CONDUCT OF LAND TACTICAL OPERATIONS IN COLD WEATHER ENVIRONMENT ATP-
3.2.1.5 

- AECTP-230 CLIMATE CONDITIONS E1 2009  

- MOUNTAIN WARFARE EDUCATION AND TRAINING ATrainP-6,  

- Masterthesis: Die „Gebirgslage“ ein elementarer Baustein der Taktik im Gebirge, 
Johann Gaiswinkler.  

1.3 General Information on Mountainous Environment 

Mountainous terrain covers about 25% of the world’s land surface and they differ in shape, 
extension, altitude, vegetation cover, and climate regime. Mountains represent a watershed 
and water supply for drinking, irrigation, industry, food, and energy production for more than 
half of humanity. At the same time about 12% of the world’s population live in mountainous 
terrain.  
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Mountainous terrain is a geographical area characterized by major differences in elevation, 
particular meteorological effects and poor or non-existent infrastructure. It has particular 
characteristics such as a slope inclination of more than 15 degrees and wide variations in 
ground, climate and vegetation. Mountainous terrain, therefore, can have different vegetation, 
bare rocks, or snow and glaciers. It can be extremely uneven with high, steep ridges, and deep 
valleys, and with cliffs and other rocky precipices which may be near vertical or even 
overhanging. Mountainous terrain generally requires adapted (enhanced) capabilities of 
mobility with regard to technical means of transport and combat, as well as human mobility of 
units and individual soldiers.  
In general mountains are natural obstacles and canalize movement. Mountainous terrain re- 
strict and confine the mobility of forces. Due to challenging terrain features, movements are 
restricted or even severely restricted, and canalized to the existing road network. Cross country 

movements of dismounted 
forces are very exhausting and 

canalized by terrain 
difficulties. Deep valleys, 
gorges, steep slopes, 
mountain ridges and 
passes subdivide the 
terrain. Movements from 
one valley or mountain 
ridge to another, is very 
challenging and time 
consuming. Deep swift-
running rivers and streams 
can create instant 
obstacles, particularly 
after rain or during a thaw. 

Due to its rugged terrain features, often underestimated large areas, differences in elevation, 
narrow valleys and steep mountain slopes, dividing mountain ridges and passes, larger military 
operations become divided. This leads to isolated areas of operations where mutual support 
and relocation of forces is very difficult or even impossible. This insight now 
 leads us closer to the term “Mountain Situation”. 
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2  The Mountain Situation  

2.1 General  

The Mountain Situation (MS)  is the dominating element for military operations in a 
mountainous environment. It comprises the totality of environmental factors in the mountains 
or mountain- like terrain that have a lasting effect on military operations in a specific area at a 
specific time.  

2.2 The Mountain Situation Factors in Detail  

2.2.1 Anthropological Factors (ANTF)  

Factor/ 
Abbreviation 

Description Impact on Command and Control 

ANTF1 
Mountain 
Population 

Religion and traditions  

Striving for independence 
Inner coherence and loyalty 
Economic situation 
Infrastructural situation  

Lack of information due to 
isolation  

Mistrust towards the central 
government 

Higher expenditure of time, 
personnel, and material  

Commanders should already be 
familiar with these factors at 
company level, especially when 
operating independently. 

ANTF 2 
The Enemy 

Physical and psychological 
ability to operate in 
mountainous terrain  

Operational readiness in 
terms of personnel and 
materiel. 

Weaknesses of the enemy and how 
they can be exploited (e.g. a lack of 
preparation for operations at high 
altitudes) 

ANTF 3 
Own Forces 

Physical and psychological 
fitness required to operate in 
mountainous terrain  

Operational readiness in 
terms of personnel and 
materiel 

Vulnerable points of own forces (e.g. 
insufficient preparation for 
operations at high altitudes)  

Need of special resources in terms 
of personnel, weapons, other 
equipment, clothing, air 
transportation, sensor systems, etc.  

Allocation of existing resources 
Problems: 

Irreversibility of decisions made 

Need for redundant and parallel 
planning 

The first 3 factors are rather general and not sub-numbered. They can be defined more 
closely by ANTF 4 
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ANTF 4 
Subjective, 
human-induced 
alpine hazards 

4/1 Lack of training and 
experience  

4/2 Perseverance  

4/3 Exhaustion  

4/4 Broken equipment  

4/5 Summit fever  

4/6 Injury  

4/7 Hunger and dehydration 

4/8 Carelessness  

4/9 Navigation 

Staying outside for too long in 
extreme conditions can mess with 
humans` body’s ability to function 
and brain’s ability to think  

Preparedness, prevention, training 
in the terrain, drilling the skills, 
appropriate equipment and above 
all mental and physical toughening 
up are the only guarantees for 
success 

2.2.2  Botanical Factors (BOTF)  

Factor/ 
Abbreviation 

Description Impact 

BOTF 1 
Vegetation in 
large 

1/1 Mountain forests  

1/2 Commercial Mountain 
forest  

1/3 Mountain forests with 
low vegetation (resinous 
pine tree)  

1/4 Bare plateaus  

1/5 Steppe-like vegetation 

Developed commercial forest areas: 
Road net available and usable for 
vehicles or tanks?  

Facilitation of resupply? 

Mountain forests, combined with 
difficult terrain:  

Offer good camouflage and 
deception  

Provide natural obstacles  

Facilitates logistics due to water 
reservoirs and plants with high 
concentration of nutrients  

Infantry movements may become 
difficult 

Range or radio signals may be 
reduced 

Satellite navigation may be impeded 
Approach movements can become 
difficult 

2.2.3  Geological-geographical Factors (GEGF)  

Factor/ 
Abbreviation 

Description Impact 

GEGF 1 
Elevation 

1/1 Low Mountains 0 – (~) 2400 m above mean sea level 
(AMSL):  
No or little adaptation to altitude 
needed.  
Low impact on military assets and 
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Combat Service Support (CSS). 

1/2 High Mountains Above (~) 2400 m AMSL: 
Acclimatization necessary  

Effects on assets and CSS  

Specially trained and equipped 
personnel is needed 

1/3 Extremely High 
Mountains 

Above (~)5500 m AMSL:  

Necessity and adaptation for well 
acclimatized, trained and equipped 
personnel  

Exposure to these heights is possible 
for a short period of time  

Severe effects on assets and CSS 

GEGF 2 
Dismounted 
terrain mobility 

2/1 Easy Mountain Terrain 
(Walking, Easy Climbing) 

Cross-country walking, short and 
easy climbing passages, snow-
covered terrain:  

Equipment for safety measures 
Basic military mountain training 
UIAA I-II  

An adviser at advanced or expert 
level is recommended 

2/2 Difficult Mountain 
Terrain (Climbing) 

Climbing passages on fixed ropes or 
in team on rock, snow or glaciated 
slopes:  

Use of special equipment  

Advanced military mountain training 
UIAA II – III  

An adviser at expert level is 
recommended and an advanced 
level personnel mandatory to assess 
difficulties and exposure, set up any 
fixed rope and ensure security 

2/3 Extremely Difficult 
Mountain Terrain (Severe 
Climbing) 

Hard alpine climbing (rock, snow or 
ice)  

Use of special equipment and 
techniques  

Expert military mountain training, 
UIAA IV/A0 upwards  

An adviser at expert level is 
obligatory and the troops must have 
the skills and knowledge at 
advanced level 
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GEGF 3 
Terrain levels 

3/1 Level I Terrain  

Floors of valleys and main 
lines of communication 

At this level, heavy and medium 
forces operate, but manoeuvre- 
space is restricted. Infantry and 
armoured forces are normally 
combined, since vital LOCs usually 
follow the valley highways, roads 
and trails. Opening, blocking or con- 
trolling these LOCs is therefore al- 
ways a tactical objective of 
mountain combat operations. 

3/2 Level II Terrain  

Ridges, slopes and passes 
that overlook valleys. 

Level II terrain is situated between 
the valleys and the shoulders of 
mountains, and is generally 
characterized by narrow roads and 
trails – secondary LOCs – that cross 
this ridge system. To secure the vital 
LOCs is often necessary to seize the 
contiguous heights as well. There- 
fore, enemy positions on Level III 
terrain dominate and influence the 
lower Level II terrain. Units take 
much energy to occupy Level II 
terrain because it dominates level I 
terrain and influences operations 
dramatically. 

3/3 Level III Terrain  

Dominant terrain of the 
summit region. 

Level III terrain includes the 
dominant terrain of the summit 
regions. Mobility in Level III terrain 
is usually the most difficult to 
achieve and maintain. Tactical 
activities in level. 

III terrain require well-trained units 
and individuals at advanced or ex- 
pert level. Level III terrain, however, 
can provide opportunities for well- 
trained units to attack the enemy 
from the flanks and the rear. 

Intermediate summary:  
Mountainous environment can be classified in different ways, depending on the point of 
view. All classifications have an impact on tactical planning and operation. Difficulties of 
classification with regard to terrain offering dismounted mobility may arise for wooded 
areas, along shorelines, and in steep valleys, canyons and gorges of lowlands. 
For this reason, it can be said that all these classifications are only rough guidelines, not 
really reflecting the complexity of the mountain terrain. Other factors such as weather, 
snow or time of day can, under certain circumstances, transform level I terrain into 
extremely difficult level III terrain. For this reason, redundancies are always required. The 
steeper and more extreme the terrain, the better the mental and physical training has to 
be. The one who can move safely in the terrain with the least amount of safety 
equipment will be the most successful. 
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GEGF 4  
Caves 

4/1 Natural caves  

4/2 Artificial caves 

Mountain operations may also take 
place underground.  

Thus, the enemy may  

- dig tunnel systems in valley 
heads with steep slopes or rock 
faces in order to reduce the 
probability of reconnaissance 
and hits  

- position antiaircraft systems on 
mountain ridges  

- install an airspace surveillance 
system  

- use small units (teams, squads) 
to operate in the tunnel systems  

To engage and neutralize such 
systems, the attacker will need  

- soldiers with special 
mountaineering skills  

- special equipment and munitions  

- high performance air-to-ground 
weaponry 

GEGF 5 
Volcanic 
Environment 

5/1 Catastrophic dimensions: 

5/1/1 Pyroclastic flows: 
Consist of hot gas pillows 
and a mixture of lave and 
ashes  

Can reach a temperature of 
up to 800 degrees and a 
speed of 400 km/h  

Are unpredictable in 
dimension and size  

Can travel distances of up 
to 60 km  

5/1/2 Mud flows or lahars:  

Are formed during an 
eruption that melts parts of 
the glacier at the summit of 
the volcano  

5/1/3 Gas eruptions 

5/1/4 The cinder ejection 
activity of explosive 
eruptions  

 

These catastrophic effects have a 
lasting impact on military 
operations, such as  

- the disruption of all lines of 
communication  

- traffic routes  

- air traffic, etc.  

Only scientists can make a precise 
assessment in this regard 
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Can cause a 
"bombardment" of lava 
lumps extending several 
kilometres  

Can cause ash rain  

Can lead to accompanying 
eruptions that drop fine 
particles accompanied by 
electrostatic dis- charges 
over large areas and 
obscure the sunlight 

5/2 Local phenomena:  

5/2/1 Mofettes: are 
leakage points of carbon 
dioxide with temperatures 
below 100  °C  

Besides carbon dioxide, 
there may also be 
methane, hydrogen 
sulphide, and trace 
amounts of helium and 
other noble gases  

5/2/2 Poisoned water 

Humans or animals entering such 
areas (caves, sinks) will inevitably 
suffocate 

2.2.4 Glaciological Factors (GLAF) 

Factor/ 
Abbreviation 

Description Impact 

GLADF 1  
Glacier 
phenomena 

1/1 Permafrost 

1/2 Rock glacier 

1/3 Firn 

1/4 Glacier 

1/5 Glacier speed  

1/6 Crevasses  

1/7 Seracs  

1/8 Streams within or 
beneath a glacier flow in 
englacial or subglacial 
tunnels 

1/9 Ice walls  

1/10 Bergschrund 

1/11 Moulins  

1/12 Snow bridges 

In principle, closed glacier surfaces 
offer good opportunities for 
movement, depending on their 
steepness and the number of 
fissures 

Armoured means of transport such 
as ATVs or light weapon carriers can 
also be used effectively 

The challenge of fighting on a glacier 
lies in the frequent surface changes 
due to the flow of the glacier itself 
and the weather 

Under certain circumstances, a 
glacier’s surface can change within a 
few hours from blank, uncovered 
and icy to covered and snow-blown 
terrain  

As a consequence, fighting positions 
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1/13 Ice caves  

1/14 Moraines  

1/15 Drumlins 

and lines of transportation have to 
be adapted; routes have to be 
marked because of the hidden 
danger of crevasses, etc.  

Well-adapted and well-trained 
troops who can cope with the 
changing conditions are superior to 
the enemy  

A glacier’s extensive natural under- 
ground systems, such as crevasses, 
glacial streams, glacier mills, glacier 
caves etc. offer countless 
possibilities for displacement, cover 
and accommodation of forces, use 
of fires, blocking operations, and so 
on 

2.2.5 Hydrological Factors (HYDF)  

Factor/ 
Abbreviation 

Description Impact 

HYDF 1 
Phenomena 

1/1 Ground water  

1/2 Water caves  
1/2/1 liquid 
1/2/2 frozen  

1/3 Swamps  
1/3/1 liquid  
1/3/2 frozen 

1/4 Lakes  
1/4/1 liquid 
1/4/2 frozen 

1/5 Canyons  
1/5/1 liquid 
1/5/2 frozen 

1/6 Falls  
1/6/1 liquid 
1/6/2 frozen 

1/7 Rivers  
1/7/1 liquid 
1/7/2 frozen 

1/8 Torrents 
1/8/1 liquid 
1/8/2 frozen 

1/9 Fords 
1/9/1 liquid 
1/9/2 frozen 

 

Riverbeds or similar are generally 
excellent for orientation in 
mountainous terrain  

Whether as a phase line or a line of 
departure, these phenomena make 
it easier to lead troops in unclear 
terrain, but also, under certain 
conditions, to enhance their 
mobility  

During certain weather conditions, 
such as the cold season, they can 
increase mobility  

Frozen rivers, streams or mountain 
lakes offer various advantages, for 
example as a line of movement, 
landing site, or even as a temporary 
logistical loading site  

Already from an ice thickness of 40 
cm, armoured vehicles with 16 tons 
can move  

With every additional 3 - 4 cm of ice, 
one ton can be added  

At temperatures above - 10° C, 
about 25 % of the ice thickness 
would have to be added  
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HYDF 2  
Extensive Water 

2/1 Water levels  

2/2 Debris flows 

2/3 Landslides  

2/4 Earth collapse 

Mountain hydrology has 
undergone significant 
changes within the last 
decades due to changes in 
climate and land use as well 
as changing water 
consumption patterns  

Climate change influences:  

the characteristics of 
droughts and floods  

evapotranspiration 
sublimation  

snow-rainfall ratios  

snow seasonality  

water reserves locked in 
glaciers  

Changes in the use of land 
and waters may strongly 
outweigh these impacts, in 
particular  

due to industrialization, 
urbanization, and tourism 

By taking advantage of this 
situation, it is possible, for example, 
to use armoured weapon carriers in 
order to engage the enemy with a 
higher amount of fires.  

Another special aspect in the field of 
hydrology is water supply during 
summer, especially in calcareous 
areas and above the vegetation line  

Assuming a daily need of drinking 
and service water of about 10 litres 
for a soldier operating in the 
mountains for normal use, you have 
to add a cold and altitude 
supplement of about 3.5 litters per 
day, depending on the mission  

Thus, the logistical manpower 
needed to resupply a company 
operating in mountainous terrain is 
at least 100  

Do not forget the water needed for 
pack animals! 

Depending on the type of animal 
and the load, 30 to 50 litres per 
animal per day is necessary 

HYDF 3  
Drought 

 

HYDF 4  
Water Quality 

 

HYDF 5 
Maritime 
Phenomena 

Heights and lengths of waves 
(heights of up to 5 m on cliffs 
are not uncommon)  

Tidal currents  

High and low tides 
(differences of up to 12 m in 
height are possible in certain 
regions) 

These phenomena may affect all 
aspects of an operation and all 
levels of command down to the 
individual soldier (among other 
things mountain safety measures on 
cliff coasts) 
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2.2.6 Meteorological Factors (METF)  

Factor/ 
Abbreviation 

Description Impact 

METF 1  
Cover 

1/1 Cloud  

1/2 Mist  

1/3 Bright weather 

Limits visibility, the use of airborne 
assets, and the use of direct and in- 
direct fires  

Makes navigation difficult  

Provides good visibility  

Imposes no restrictions on fires, air- 
borne assets and observation  

Reduces visibility  

Reduces the use of technical assets 
Decreases mobility  

Reduces the trafficability of roads 
and off-road terrain  

Requires road clearing capabilities 
(engineers)  

Requires a return to conventional 
methods (contingency planning) 

Lowers the efficiency of tactical fires 

Affects the planning and execution 
of operations  

Can impede the mobility of own and 
enemy forces  

Makes terrain passable if the 
required capabilities and resources 
are available.  

Has an impact on (tactical) mobility 
and manoeuvres  

Influences the aiming and the firing 
of a weapon  

Favours covered movement and 
camouflage  

Necessitates troops for snow 
clearing 

METF 2 
Precipitations 

2/1 Rain  

2/2 Sleet, Graupel  

2/3 Hail  

2/4 Snow, Snowfall, Snow- 
storm 

2/5 Lightning Can cause injuries or death to troops 
and damage to equipment  

Requires protection measures for 
troops  

Slows down the speed, limits timely 
manning of exposed positions, etc.  
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Limits the timely the use of radios or 
guided missiles 

METF 3 
Temperature2 

3/1 Cold/Frost Can cause frostbite, hypothermia, 
etc.  

Can reduce the performance of 
technical equipment, weapons, 
radios, ammunition, etc.  

Can lead to increased logistical 
efforts  

Decreases combat effectiveness 

Increases the need of special 
medical treatment 

3/1/1 Wet cold Wet cold conditions occur when the 
average temperature is above -10°C 
(+14°F) and variations in day and 
night temperatures cause  

alternate freezing and thawing. 
These conditions may be 
accompanied by dry snow, followed 
by sleet or rain, followed again by 
sub-zero temperatures. Additionally, 
wet snow or rain, causing the 
ground to become slushy and 
muddy, may be part of these 
conditions. 

Under wet cold conditions, the 
ground alternates between freezing 
and thawing, making movement 
planning problematic. 

 3/1/2 Dry cold Dry cold conditions occur when 
average temperatures are below  
-10°C (+14°F). The ground is usually 
frozen and the snow dry. These low 
temperatures, plus wind chill (the 
combined effects of wind and 
temperature) increase the need to 
protect the entire body. 

3/1/3 Extreme cold When conditions become extremely 
cold and the temperature falls 
below -32°C (-25°F), the problem of 
survival becomes of greater 
significance. Therefore, extremely 
cold conditions can have a radical 
effect on the conduct of land 

                                                   
2 Allied Environmental Conditions and test Publication (AECTP-230, Edition 1), Climatic Conditions, May 2009 
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operations. Of the three conditions, 
wet cold conditions are more 
dangerous to troops and equipment 
than the colder dry cold 
environments, as the ground 
becomes slushy and muddy, and 
clothing and equipment becomes 
perpetually wet. Water conducts 
heat 25 times faster than air, 
meaning that wet cold 
environments can result in higher 
environmental casualty rates (both 
personnel and equipment) if the 
forces are not properly equipped, 
trained, and led. 

3/1/4 Mild Cold (C0)  
-6 to -19 C° (-24 C°) 

Coastal areas of Western  

Europe, south east Australia and the 
lowlands of New Zealand 

3/1/5 Intermediate (C1) 

-21 to -32 C° (-42 C°) 

Central Europe including south 
Scandinavia and the Baltic States, 
Japan, south-east Canada and the 
coastal areas of Antarctica 

3/1/6 Cold (C2)  

-37 to -46 C° (-56 C°) 

Northern Norway, * prairie 
provinces of Canada and parts of 
Siberia 

3/1/7 Severe Cold (C3)  

Nearly constant at-51 C° 
during 24-hour period 

Most of Alaska, north-west Canada 
and the Canadian arctic islands 

3/1/8 Extreme Cold (C4)  

Nearly constant at-57 C° 
during 24-hour period 
(Arctic) 

The coldest areas of Greenland and 
Eastern Siberia. The  
central, high plateau of Antarctica 

3/2 Heat (Hot Weather) Hot weather can cause heat stress, 
sunstroke, heat stroke, and 
dehydration  

It can lead to an overheating of 
vehicles and powered equipment  

However, during wintry conditions, 
heat can have a positive effect on 
the troops 

 3/3 Solar Radiation Can reduce the operational 
readiness of troops by causing, 
sunburn and/or snow blindness, 
sunstroke, interrupted eyesight due 
to dazzle  
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On the contrary, radiation can be 
used for the production of energ 

METF 4 
Atmospheric 
Pressure 

 The pressure of the air is called 
barometric or atmospheric pressure.  

At higher altitudes, this pressure 
drops, and there is less oxygen 
available  

Low atmospheric pressure can cause 
high-altitude pulmonary oedema 
(AMS), high-altitude pulmonary 
oedema (HAPE), high-altitude 
cerebral oedema (HACE) and 
performance reduction of 
technology 

METF 5 
Air Humidity 

 Air humidity can cause drenching, 
respiratory problems, and 
performance reduction of 
technology 

METF 6  
Wind  

Details see also: 
“Wind Chill 
Table” p.23 

Wind force:  

6/0 calm < 1km/h Smoke 
rising straight up  

6/1 light air 1-5 km/h Wind 
indicated by draught of 
smoke 

6/2 light breeze 6 -11 km/h 
Wind vane is moving  

6/3 gentle breeze 12 – 19 
km/h Leaves and thin 
branches move, pennant 
stretches out  

6/4 moderate breeze 20 – 28 
km/h Lifts dust and loose 
paper, moves twigs and 
thinner branches, incipient 
snowdrift  

6/5 fresh breeze 29 – 38 
km/h Small deciduous trees 
or leg pines start to sway 

6/6 strong breeze 39 – 49 
km/h Strong branches in 
motion, strong snow drifts 
and big snow cornices 
around mountain summits  

6/7 near gale 50 – 61 km/h 
Trees on move  

Strong winds can cause a wind chill 
effect, restrict mobility, reduce the 
performance of technology, and 
intensify the cold coldness, thus 
reducing the battle worthiness of 
soldiers  

Furthermore, it can affect 
trajectories, especially of indirect 
fire weapons, limit helicopters 
flights, make logistical operations 
difficult, limit the use of Unmanned 
Aerial System (UAS) and Unmanned 
Ground System (UGS), increase the 
danger of avalanches and, thus, 
have an impact on the decision-
making process and the conduct of 
operations  

However, wind can be used for the 
production of energy 
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6/8 gale 62 – 74 km/h 
Branches are torn off; 
smaller stones are carried 
away  

6/9 strong gale 75 – 88 km/h 
Minor damages in 
infrastructure  

6/10 storm 89 – 102 km/h 
Trees are uprooted  

6/11 violent storm 103 – 117 
km/h Massive damages in 
infrastructure, facilities  

6/12 hurricane > 117 km/h 
Disaster situation 

METF 7  
Weather fronts 

7/1 Cold Front  

7/2 Warm Front  

7/3 Stationary Front  

7/4 Occluded Front  

When a front passes over an 
area, this means a change of 
weather  

Many fronts cause weather 
events such as rain, 
thunderstorms, gusty winds, 
and tornadoes  

Often there is turbulence at a 
front, which is the borderline 
between two different air 
masses coming together  

Such a turbulence can cause 
clouds and storms  

However, storm fronts can 
start Earth's largest storms  

Tropical waves are fronts 
that develop in the tropical 
Atlantic Ocean off the coast 
of Africa  

These fronts can develop 
into tropical storms or 
hurricanes if conditions allow 

Especially the cold front has a 
massive impact on military 
operations.  

The drop in temperature, increase in 
wind, precipitation, and 
deterioration in visibility have an 
effect on human beings, animals and 
technology and may force the 
commander and the planner to 
change their plans completely 

In order not to be taken by surprise, 
planning should always be carried 
out in parallel and redundantly 
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Frostbite Guide 

 
 

2.2.7 Nivological Factors (NIVF)  

Factor/ 
Abbreviation 

Description Impact on Command and Control 

NIVF 1  
Snow cover3 
 

Snow is a sun and wind-
induced material that can 
take various forms, e.g.:  

1/1 Corn snow  

is coarse, granular snow, 
subject to freeze-thaw 

 

 

Cornices are a hazard to 
mountaineers because they are 
prone to break off  

Wind slabs can form over weaker, 
soft and freshly fallen powder snow, 
creating an avalanche hazard on 
steep slopes.  

Snow offers possibilities for a quick 

                                                   
3 Informal classification, NIVF “Snow cover” as mentioned above is not official term and therefore not used in NATO doctrines  
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Crud  

covers varieties of snow that 
all but advanced skiers find 
impassable  

Subtypes of crud are: 

1/2 windblown powder with 
irregularly shaped crust 
patches and ridges  

1/3 heavy tracked spring 
snow is re-frozen snow and 
leaves a deeply rutted 
surface strewn  

with loose blocks  

1/4 a deep layer of heavy 
snow, saturated by rain 
(although this may go by 
another term)  

and easy construction of battle 
positions, but it reduces technical 
performance.  

It needs manpower to be cleared. 
Technical assets/elements for 
tactical purposes and recce, 
logistics, Unmanned Aerial Vehicles 
(UAV)/UAS operations will not 
produce the desired results  

Snow produces heavy loads on 
shelters and buildings  

Wet snow and/or wet conditions 
create ice shields or rime on metallic 
weapons, equipment and radio 
antennas and causes frozen sensors  

Wet snow/wet conditions can 
hamper UAS/UGS operations  

Depending on its characteristics, 
snow either hampers or enhances 
mobility  

Snow blindness: When the sun 
reflects the snow, it sometimes be- 
comes so bright that it causes a 
temporary loss of the eyesight 

1/5 Packing snow  

is at or near the melting 
point, so that it can easily be 
packed 

1/6 Slush  

is substantially melted snow 
with visible water in it 

1/7 Snirt 

is an informal term for snow 
covered with dirt, especially 
where strong winds pick up 
top- soil from uncovered 
farm fields and blow it into 
nearby snowy areas, but also 
for dirty snow left over from 
snow clearing operations 

1/8 Spring snow  

describes a variety of 
temperature and moisture 
conditions with corn snow 

1/9 Watermelon snow  

is reddish pink, caused by a 
red- coloured green algae 
called chlamydomonas 
nivalis 
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NIVF 2  
Danger of 
Avalanches4 

2/1 Low Danger of 
Avalanches:  
Triggering avalanches is only 
possible by additional high 
weights acting on the snow 
surface in isolated areas of 
very steep, extreme terrain  

Only small and medium-size 
natural avalanches have to 
be expected 

2/2 Moderate Danger of 
Avalanches:  
Triggering is possible, 
primarily by high additional 
loads, especially on steep 
slopes  

Very large natural avalanches 
are unlikely 

2/3 Considerable Danger of 
Avalanches:  
Triggering is possible, even 
from low additional loads, 
particularly on the indicated 
steep slopes. In certain 
situations, some large, and in 
isolated cases very large 
natural avalanches are 
possible 

2/4 High Danger of 
Avalanches:  
Triggering is likely, even by 
low additional loads, on many 
steep slopes  

In some cases, numerous 
large and often very large 
natural avalanches can be 
expected 

2/5 Very High Danger of 
Avalanches:  
Numerous very large and 
often extremely large natural 
avalanches can be expected, 
even in moderately steep 
terrain. 

 

Terrain:  

Moderately steep terrain: Slopes 
below 30 degrees  

Steep slopes: Slopes steeper than 30 
degrees  

Very steep, extreme terrain: 
Particularly adverse terrain due to 
steep sloping (steeper than 40 
degrees), the terrain profile, the 
close distance to ridge, and the 
smoothness of the soil below the 
snow 

Additional loads:  

Low load can be 

- an individual skier / 
snowboarder, riding softly, not 
falling;  

- a snowshoer;  

- a group with good spacing 
(minimum 10m) keeping 
distances  

High load can be  

- two or more skiers without good 
spacing (or without intervals);  

- a snow machine;  

- explosives  

A natural load is a load acting with- 
out human influence 

                                                   
4 European Avalanche Danger Scale 2018/19 
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NIVF 3  
Sizes of 
Avalanche5 

3/1 Small Avalanche (Sluff)  

Runs out and stops within 
steep slopes  

Typical dimensions: Length: 
10-30 m Volume: 100 m³ 

Potential damage: 

Unlikely to bury a person, except in 
runout zones with unfavourable 
terrain features (e.g. terrain traps)  

In extremely steep terrain, the 
danger of deep falls prevails the 
danger of burials 

3/2 Medium Avalanche  

Runs out and may reach the 
end of the slope if the slope 
is steep  

Typical dimensions: Length: 
50-200 m Volume: 1,000 m³ 

Potential damage:  

May bury, injure or kill a person Size 
2 corresponds to the typical skier-
triggered avalanche 

3/3 Large Avalanche  

Runs out and may cross flat 
terrain (well below 30°) over 
a distance of less than 50 m  

Typical dimensions Length: 
several 100 m Volume: 
10,000 m³ 

Potential damage:  

May bury and destroy cars, dam- 
age trucks, destroy small buildings 
and break a few trees.  

When avalanches of this size catch 
skiers, the probability of severe in- 
juries is very high 

3/4 Very Large Avalanche 

Runs out and is able to cross 
flat terrain (well below 30°) 
over a distance of more than 
50 m  

May reach the valley floor 
Typical dimensions: Length: 
1-2 km  

Volume: 100.000 m³ 

Potential damage 

May bury and destroy trucks, trains, 
and tanks  

May destroy large buildings and 
small areas of forest  

Very large avalanches may occur at 
danger level 3 (considerable danger) 
and are typical during periods with 
danger levels from 4 (high danger) 
to 5 (very high danger) 

3/5 Extremely large 
Avalanche 

Is able to reach the valley 
floor. It is the largest type of 
avalanche.  

Typical dimensions Length: > 
2 km Volume: > 100.000 m³ 

Potential damage:  

May devastate the landscape and 
has a catastrophically destructive 
potential.  

Typical for danger level 5-Very High 

  

                                                   
5 WLS Institute for Snow and Avalanche Research SLF 
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2.2.8 Zoological Factors (ZOOF) 

Factor/ 
Abbreviation 

Description Impact 

ZOOF 1  
Animals for 
riding, packing 
and towing 

1/1 Horse  

1/2 Donkey  

1/3 Mule  

1/4 Bactrian camel 

1/5 Dromedar  

1/6 Alpaca  

1/7 Lama  

1/8 Gaur  

1/9 Yak  

1/10 Rentier  

1/11 Zébu 

Use of animals - depending 
on the terrain structure and 
cover (precipitations, 
vegetation) 

Horse:  

Can carry about 25% of its own 
weight, i.e. 80 to 150, depending on 
the animal at a speed of 3 to 4 
km/h.  

The horse has its origins in the 
steppe  

The horse population is regionally 
limited.  

It is a fleeing animal (risk of loss of 
load)  

It can be used in altitudes of up to 
3,000 m  

Its tread is approx. 30cm  

It needs 30 – 50 litres of water per 
day 

Shoeing is necessary  

It needs up to wo years of training 
to be operational  

Donkey:  

Can carry approx. 30% of its own 
weight, i.e. 60 - 80 kg, at a speed of 
2 - 4 km/h  

Originally, the donkey is a mountain 
animal  

You can find it all over the world  

It is not a fleeing animal; it evades 
only to a limited extent (no loss of 
load)  

It can be used in altitudes of up to 
5,000 m  

It’s step height is approx. 15cm  

It can be used as a pack animal for a 
period of up to 2 days without 
drinking  

It needs only 30 % of the food of a 
pack horse  

Shoeing is not necessary  

It only needs to be trained 1 to 2 
weeks to become operational 
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ZOOF 2  
Edible animals 

 Any animal species approved by the  

veterinarian or hygienist can be 
eaten  

If edible animals are available, the 
logistical effort will be reduced 

ZOOF 3  
Wild animals 

 Bears, cougars, wolves, snakes, etc.  

need to be considered as a risk  
when operating in mountainous 
terrain  

Fleeing or curious animals can be- 
tray the approach of forces or their 
positions 

2.3 ASCOPE / PMESII  

The Army's ASCOPE PMESII-PT Crosswalk is also a tool that planners use to help understand 
their operational environment, providing necessary context and background information to 
help bridge the knowledge gap between conceptual and detailed planning.  

ASCOPE stands for Areas, Structures, Capabilities, Organizations, People, and Events - and 
represents broad categories that are constant for every operational environment. The 
operational variables of Political, Military, Economic, Social, Infrastructure, Information, 
Physical Environment, and Time are what's important for the commander and the staff to 
better understand the problem. When these variables are combined, they provide the 
description for the commander in which he/she can now visualize and assess the current 
environment.  
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2.4 COCOA  

COCOA is a memo word for studying and assessing the terrain:  

- Critical points (critical key terrain),  
- Obstacles,  
- Covers and concealment,  
- Observation,  
- Axes of approach.  

This possibility to assess a terrain is mostly used at low echelon, but also at staff level. 

2.5 The Mountain Situation Plan  

After considering the above-mentioned factors, the staff develops the so-called Mountain 
Situation Plan (MSP).  

The MSP is created if the area of responsibility or surrounding (neighbouring) terrain or parts of 
it include mountainous terrain. For this, all available military and civilian data is evaluated in 
consultation with qualified mountain personnel (e. g. meteorological services, official avalanche 
report). If the available data is insufficient, the required information is obtained on the spot by 
qualified mountain personnel using own (national) procedures (e. g. own meteorological 
observations, stability tests). 

The MSP should be issued with the first operation order at the latest. It should be continuously 
supplemented with contributions from the subordinate elements. 

The MSP is a coloured document that depicts various risk levels that the troops might encounter 
when conducting a military operation in a specific mountainous terrain (see the following 
pages). It follows the traffic light system: 

Color code Interpretation 

 
Low risk potential – no additional measures are necessary to minimize 
the risk for the troops 

 Increased risk potential – mountain-related measure(s) required 

 
High risk potential – entering only with the permission of the 
commander, with the support of experts and forces in minimum 
qualified level or abandonment of use 

The details of MSP depend on the respective level of command. A brigade takes other aspects 
into account than a company deployed in an isolated area. Due to the necessary detailing that 
results from going down the hierarchy, the traffic light system at brigade level will naturally 
look different from that at company level. For example, a zone that is generally red at brigade 
level may contain yellow or green zones at battalion level or company level. 

The respective factor must then be marked as a tactical advantage or as a risk (R) with a tactical 
advantage for enemy forces (TE) and tactical advantage for own forces (TO) or R. In addition, 
corresponding remarks must be made. If a final decision has not yet been made, the annotation 
must be marked with a question mark. Areas not explored or opened up remain unmarked. In 
isolated areas it may be necessary to break down the MSP to the level of a platoon. The MSP 
should be supplemented by sketches, aerial photographs, diagrams, etc. as appropriate.  
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2.5.1 Company-size Operation (with variation of colours in changing conditions A – Day vs. C - Day) 

A – Day:  

 
Overview/Recommendations/General instructions:  

o GEGF 1/2, 3/3 TO ANTF 3 Own forces are qualified for this terrain.  

o METF for A – Day: 1/3 – 3/1/2 – 6/0.  

o METF Forecast for C- Day: 7/1 - 2/4 – 3/1/2 – 6/5: R Wind-chill – 26°C/ protection against cold, TE low 

visibility/ good for approach.  

o NIVF for A – Day: 2/2 R Triggering of avalanches is possible, primarily by high additional loads, 

particularly on the marked steep slopes. Very large natural avalanches are unlikely.  

o NIVF Forecast for C – Day: 2/4 R Triggering of avalanches is likely, even by low additional loads, on steep 

slopes. In some cases, numerous large and often very large natural avalanches can be expected. TE 

tactical avalanches possible in case of deep operations. TO tactical avalanche possible against 

penetrating or bypassing enemy. Triggering by mortar or guided missile. Units in charge of that still 

have to be designated.  

o Traffic lights:  

o Green: FOM  

o Yellow: One mountain specialist per platoon and per single vehicle; avalanche equipment mandatory.  

o Red: Enter only after permission of the commander and under escort or lead of an Military Mountain Guide 
(MMG).  

o Non-shaded areas still being reconnoitred – results NLT xxx hrs. Until then, no entering of these areas.  
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C-Day:  

 
Overview/Recommendations/General instructions:  

o GEGF 1/2, 3/3 TO ANTF 3 Own forces are qualified for this terrain.  

o METF for C – Day: 7/1 - 2/4 – 3/1/2 – 6/5: R Wind-chill – 26°C/ protection against cold, TE low visibility/ 

good for approach.  

o METF Forecast for D - Day: …  

o NIVF for C – Day: 2/4 R Triggering is likely, even by low additional loads, on many steep slopes. In some 

cases, numerous large and often very large natural avalanches can be expected. TE tactical avalanches 

possible in case of deep operations. TO tactical avalanche possible against penetrating or bypassing 

enemy (red triangles). Triggering by mortar or guided missile. Units in charge of that still have to be 

designated.  

o NIVF Forecast for D – Day: …  

o Traffic lights:  

o Green: FOM  

o Yellow: One mountain specialist per platoon and per single vehicle; avalanche equipment mandatory. 

Movements in the yellow sector only with large safety margins and under observation.  

o Red: Enter only after permission of the commander and under escort or lead of an MMG. All forces in 

exposed high-altitude positions remain in their accommodations or assigned positions.  

o Non-shaded areas are areas still being reconnoitred – results expected NLT xxx hrs. Until then, no entering.  
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2.5.2 Platoon-size Operation  

This example shows that the MSP can vary, depending on the level of command.  

It also shows that even in red zones areas can be assessed as safe and secure – like some of the 
mountain paths on this map.  

Initial situation: The mountain infantry platoon operating in this area is well-equipped and 
qualified for mountain operations. Each sub-unit of the platoon has at least one expert in 
military mountaineering. 

 
General instructions:  

o GEGF 1/2, 3/3 TO ANTF 3 Own forces are qualified for this terrain.  

o METF for A – Day: 1/3 – 3/1/2 – 6/0.  

o METF Forecast for C- Day: 7/1 - 2/4 – 3/1/2 – 6/5: R Wind-chill – 26°C/ protection against cold, TE low 
visibility/ good for approach.  

o NIVF for A – Day: 2/2 R Triggering is possible, primarily by high additional loads, particularly on the marked 
steep slopes. Very large natural avalanches are unlikely.  

o NIVF Forecast for C – Day: 2/4 R Triggering is likely, even by low additional loads, on many steep slopes. 
In some cases, numerous large and often very large natural avalanches can be expected. R When the cold 
front arrives; avalanche blasting must be carried out in the area of the fixed rope installation and the 
abseil slope. GLADF 1/15, 1/4: R rock and icefalls, due to instable glacier and rocks.  

o Traffic lights:  

o Green: FOM  

o Yellow: FOM  

o Red: Enter only after permission of the platoon leader under escort or lead of an MMG. Non-shaded areas 
still being reconnoitred – results NLT xxx hrs. Until then, no entering.  
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2.5.3 Brigade-or Battalion size Operation  

 
 

Overview/Recommendations/General instructions:  

o METF for A – Day: 1/3 – 3/1/2 – 6/0.  

o METF for C – Day: 7/1 - 2/4 – 3/1/2 – 6/5: R Wind-chill – 26°C/ protection against cold, TE low visibility/ 

good for approach.  

o METF Forecast for D - Day: …  

o NIVF for C – Day: 2/4 R Triggering of avalanches is likely, even by low additional loads, on many steep slopes. 
In some cases, numerous large and often very large natural avalanches can be expected. TE tactical 
avalanches possible in case of deep operations. TO tactical avalanche possible against penetrating or 
bypassing enemy (red triangles). Triggering by mortar or guided missile. Units in charge of that still have to 
be designated.  

o NIVF Forecast for D – Day: …  

o Hubs A – E with adjoining heights TO retaining is essential for own operations.  

o Traffic lights:  
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o Green:  

o FOM TO green roads/tunnels and caves are built for heavy equipment.  

o Yellow:  

o R roads and paths are built for light vehicles and ATVs only.  

o Yellow-shaded area – deployed forces must have basic skills of mountain warfare, Commanders and leaders 
must have qualified level skills.  

o Red-shaded area: Enter only for well-trained units with qualified level, commanders and leaders must have 
ex- pert level.  

o Non-shaded areas still being reconnoitred – results NLT xxx hrs. Until then, no entering.  

2.5.4 Force – Space – Time Calculation:  

An operations plan (OPLAN) must be constantly adapted in all respects and details. Either the 
relevant data are created by the Mountain Cell (MC) itself or provided by the forces deployed in 
the Area of Responsibility (AOR). For reasons of completeness, a force-space-time calculation is 
recommended by using the following parameters:  

Ascent: 1 hour per 4 km + 1 hour per 300 metres in altitude.  

Descent: 1 h per 4 km + 1 hour per 500 metres in altitude.  

If heavy baggage, weapons, equipment and ammunition are to be carried and the terrain is 
difficult, the marching capacity is reduced by 1 to 2 km per hour when ascending and 1 h per 2 
km when moving horizontally (e.g. scree, steep steps).  

During night time or poor visibility: Expect 2 km per hour for ascents.  

Movement under combat conditions: Multiply the above-mentioned factors by 2.5.  

For trained pack animals with an average load of 100 - 140 kg, the same performance can be 
expected uphill as for soldiers. When moving downhill, a 25-30% increase in time must be 
considered, too.  

Plan for a short halt of 10 - 15 minutes half an hour after the start of the march, at the latest. 

Plan for halts at intervals of 1 - 2 hours with a duration of 15 - 30 minutes.  

After 3 to 5 hours of marching, make a 1.5 to 2 hours rest halt.  

After two such blocks, sufficient rest should be ensured when moving in difficult and extreme 

terrain, depending on the location (minimum: 6 hours). 

In addition, the soil has to be considered, too. A load-bearing snow surface increases the 

marching speed, especially during a descent. 

All these data are calculated for an average load of 25 kg per soldier. However, it is unlikely 

that they will be met during combat. A soldier fighting in the mountains usually needs up to 10 

additional persons carrying the necessary equipment - depending on the terrain. 

The above-mentioned factors must be expressed in the MSP. 

In addition, the traffic light system will be used to permanently update changes in the time 

needed for movement.   
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2.6 The Mountain Cell:  

The staff has the capability to plan, prepare, execute and assess tactical operations in 
mountainous terrain. Staff training includes the harmonizing of different cells as well as the 
training of cell elements. A special staff element, Mountain Cell (MC), is a requirement when 
operating in mountainous terrain. The MC normally consists of a small team of Subject Matter 
Experts (SMEs) for Mountain Warfare at expert level (e.g. military mountain guide, military 
mountain leader, military mountain instructor).  

 

The MC is normally integrated into the S2 or may be inside S3 section. In general, the 
methodology of staff training should start with training the cell elements first, then 
collaboration of the different staff cells has to follow, and finally the staff has to be trained as 
a collective. At least basic mountain training is recommended for all staff members, to enable 
them understanding the challenging environment at all. 

The MC is an element that is highly recommended in MW. It is part of the command post and/or 
HQ and integrated into the chain of command. 

2.6.1 Mountain Cell Tasks  

- Assess and evaluate the environmental situation in the area of responsibility (AOR) and  

in the area of interest (AOI) with regard to exploitation of tactical advantages and risk 

management.  

- Give advice to the commander in terms of environmental advantages vs. risks, and  

propose options to mitigate them.  
- Develop the MSP as an annex (overlay) to the operation plan (OPLAN), and keep it  

updated.  

In case of need the personnel of the MC can support and assist following task.  

Special tasks in case of combat operations  

In adverse terrain and weather conditions requiring special skills and experience, an SME 
should be tasked to:  

- guide external military personnel or tactical elements, such as snipers, JFST, Joint Terminal 
Attack Controller, UAV operator, etc. to their positions,  

- prepare the terrain for tactical use by means of safety or risk reduction measures (safety 
systems, rope installations, blasting of avalanches, etc.),  

- plan, lead and execute special tactical tasks in difficult and extremely difficult terrain  

- with a “task force team” of skilled personnel or experts,  

- give advice on survival measures in mountainous terrain, and  

- trigger avalanches in order to make the terrain usable for your own manoeuvres (avalanche 
risk reduction) or to harm the enemy.  
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Rescue tasks  

In the event of emergency SMEs give advice to the planners and coordinators of all kinds of 
mountain rescue/evacuation activities (including 

personnel recovery in mountainous terrain). 
SMEs are qualified, as rescuers on the spot, to 
carry out all kinds of technical rescue missions, 
such as terrestrial rescue, sub-terrestrial 
rescue, and water rescue as well as air rescue.  

SMEs contribute to mountain hazard 
response issues as well as to personnel 
recovery operations in mountainous terrain.  

SMEs are able to perform a planning function 
for rescue operations in mountainous terrain.  

Training and educational tasks  

In the field of training and education of mountain 
infantry troops, MW experts, plan, prepare, 
execute and/or supervise individual and collective 
education and training according to current 
MTI/NATO standards. They are also responsible 
for the introduction of new technical equipment 
and techniques, following lessons learned and 
best practices.  

Material testing and evaluation (material 
checks):  

Depending on national regulations, SME tasks 
can include the checking of mountain equipment 
and material in order to meet current safety norms and/or standards.  

2.6.2 Mountain Cell Organization  

In order to be able to carry out the tasks listed above, the MC should contain, as a minimum, 
the following elements, when operating with a brigade or battalion-sized unit within an isolated 
AOR:  

- 1 (staff) officer (expert level, e.g. Military Mountain Guide)6,  

- 2 teams for MS assessment, each team consisting of 1 soldier on expert level (e.g. Military 
Mountain Guide), and 2 military mountain specialists (advanced level)  

in order to ensure a 24/7 shift work within the HQ staff.  

If a 24/7 shift is not necessary and/or only elements of the Bn are located in isolated areas, the 
manning could be reduced.  

                                                   
6 Levels are defined in the ATrainP-6, Chapter 5 and 6   
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The MC Organization as mentioned above is only a 
suggestion and results from experiences from 
several multinational exercises in mountainous 
environment. Nevertheless, soldiers serving in 
the MC have to meet the requirements for the 
proposed level of training.  

The MC must be run by experts and must be 
reinforced by scientists as the mission requires. In 
volcanic areas, for example, there will be a need 
of a volcanologist.  

Two mobile mountain (recce) teams (MMT), each 
consisting of 2 SME’s must be available for 
outside tasks and for closing the missing links 
during field data collection.  

Principally the MC defines the needed information 
requirements as commander’s critical information 
requirements (CCIRs) about the Intelligence 
Collection Plan (ICP). The C2-branch will 

coordinate the different sensors and tasks them.  

Additional information can be gained from open sources by the MC.  

Other staff branches will support the MC with information. These are in particular the geo-, 
medical- and engineer-branches on battalion level.  

2.6.3 Mountain Cell Advice and Consultancy during the Planning Process 

To accomplish these tasks, the MC works systematically and continuously as part of the 
command and control process by assessing the situation with main focus on the terrain, relating 
it to the operational planning and presenting the conclusions in an MSP.  

This advice should enable the tactical commander to also consider the MS in the estimation of 
the situation before making decisions and giving orders. The MC makes fundamental 
assessments and proposes options, thus enabling the tactical commander to make a sound 
decision based on useful information.  

The role of an expert in mountain warfare is multifaceted. Subject matter experts for mountain 
warfare (MW SME) are individuals with mountaineering skills and knowledge at expert level, 
together with a deep understanding of the processes and procedures that impact tactical 
activities in mountainous terrain in a positive and negative way. They have completed a formal 
training and education, certificated by a national and/or international qualification or licence, 
such as military mountain guide, mountain specialist or similarly valuated qualifications.  

The expert on the frontline gives advice to the tactical commander and also provides the 
MC in the rearward area with information and data from the spot. The expert(s) inside the MC 
collect all these data and information, complementing them with extra information and data 
available at the command post or HQ, such as geo-meteor services and products. Based on 
these data and information, the SMEs assess the MS, develop alter- native options to exploit, 
manage or mitigate them to an acceptable level. Thus, SMEs give advice or recommendations 
to the tactical commander and/or planner with regard to the MS. They propose alternative 
options with realistic scores in time and resource requirements.  
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2.7 Intermediate Conclusion  

There are obviously two opposing sides in military mountain operations, e.g.  

- Limitation (minimization) of risks  

- Achievement of tactical advantage over the enemy. 

The tactical advantage/benefit criterion should take precedence over the risk criterion. 

The following principles are crucial for success in military mountain operations:  

a) The mountain situation should not limit the commander, but rather inspire him. 

b) The Cdr’s staff must be able to act also in the face of danger.  

c) Danger or hazards should not be seen as a restriction, but rather as a tactical advantage in the 
first place.  

d) The mountain situation always has to be integrated into de decision-making process and to be 
updated permanently.  

e) Commanders must do everything to use the mountain situation for their advantage, e.g. lead 
carefully, train and equip properly, implement LI/LL.  

f) Commanders should avoid putting the lives of their troops unnecessarily at risk.  

 

Therefore, during the planning phase and based on the respective mountain situation, planners 
should always ask themselves where troops possibly could be deployed, must be deployed 
or should not be deployed.  

Before taking a closer look at the role of the MSP in the tactical planning process, a few key 
principles of military mountain operations need to be discussed. 
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3  Principles for Military Mountain Operations  

3.1 Sufficient Preparation  

Psychological Preparation  

Make your soldiers mentally fit for mountain operations. 

Physical Preparation  

Prepare them for the hardships of mountain operations.  

Technical Preparation  

Provide them with the adequate equipment.  

Tactical Preparation  

Train them to fight as a unit.  

Leaders Preparation  

Due to characteristics of the mountainous terrain, units may operate isolated. 

 

When conducting military operations in mountains or cold weather environments, leaders  

and soldiers must plan to fight two enemies: the environment and the enemy.  

Military planners must therefore be fully aware that, for the soldier, a military operation (the 
"fight") begins when confronted with environmental conditions, i.e. before the first contact 
with the enemy.  

"General Mountain", a close relative of "General Winter" and brilliant triumphant over 
imperial armies, is the hardest and most merciless of all enemies.  

They both have numerous “weapons” like cold, snow, ice, wind, rain, mud, fog, and cut and 
rugged terrain.  

In addition, an inadequately trained/adapted force will spend most of the energy fighting the 
terrain. This leaves little room for fighting the enemy. 

Therefore, the force that can combine courage and boldness and is able to resist fatigue and 
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cold weather will be the triumphant one.  

3.2 Try to be omnipresent  

a) Paralyze the enemy’s mobility.  

b) Approach him from all directions.  

c) Approach him from “all dimensions / domains”.  

d) Try to envelope him.  

e) Find out the weak points of the enemy by means of  

- Reconnaissance and surveillance and/or  
- Deception.  

f) Engage the enemy by surprise, e.g.: 

- at an unexpected time  

- at an unexpected place 

- in an unexpected manner 

3.3 Exploit opportunities  

a) Win the fight for information  

b) Recce enemy and the terrain  

c) Attack enemy recce  

d) Use recce results in short term  

e) Position your subunits properly  

f) Pre-empt the enemy at key points  

- Take remote terrain under all weather conditions. 

- Surprise the enemy. 

- Reorganize your troops for the exploitation of success. 

Mountain terrain limits the freedom of movement and therefore makes manoeuvres more 
predictable. Thus, the enemy's intention can be identified at an early stage.  

In mountain operations, decisive results can only be achieved by smaller, well-targeted actions 
conducted far apart from each other, but still connected by their results.  

In mountainous terrain, it is very difficult to change Course of Action (COA) of an operation 
once it has started.  

In mountainous terrain, the military leader is granted only a very small margin of error,  
which must be further reduced by particularly thorough planning.  

This, in turn, must be based on the most accurate knowledge of the terrain, the enemy  
forces and their intent.  

3.4 Dominate the AOR 

a) Dominate elevated terrain. 

b) Seize heights. 

c) Defend actively. 

d) Expand your power across the whole AOR. 

e) Ensure sustainability.  
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Use the lower-lying terrain sections for  

a) infiltration, 

b) surprise penetration, 

c) pursue, and 

d) the provision of tactical security. 

Those who dominate the summits, will dominate the valleys. However, those who lose the 

valley, will sooner or later lose the summits.  

3.5 Provide Complex Fire Support  

a) Create a matrix for direct and indirect fires adapted to the mountainous AOR.  

b) Identify areas that are out of range or cannot be targeted.  

c) Delegate and decentralize fire support.  

d) Intensify the use of sensors, e.g. UAVs.  

e) Depending on the mountain situation, determine efficient target areas for supporting  

fires.  

f) Use complementary effectors like  

- surface-to-surface and air-to-surface fires,  

- direct and indirect fires,  

- frontal and flanking fires,  

- UAVs / First Person Views, 

g) Deliver fires precisely (e.g. guided missiles and projectiles)  
h) Deploy effectors step by step  

3.6 Separate and Protect  

a) Separate  

- the enemy’s lines of communication,  

- main supply routes,  

- air avenues of approach, and  

- other lines of communication.  

b) Protect  

- friendly Lines of Communication, e.g.,  

- supply routes (to increase logistical autonomy),  

- recovery and evacuation routes,  

- escape and evasion routes,  

- retain dominating heights.  

Unlike in the lowlands, where existing resources can compensate a lack of lines of movement, 
in particular by means of infrastructure or food stocks, mountainous terrain offers only a few 
alternatives for logistical support from outside the area of operations. Here, the  

troops depend on vital lines in every respect, both for logistical support and as manoeuvre 

routes.  
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4  Decision-making for Operations in Mountainous Environment  

Tactical planning consists of three phases and seven steps. The following chapter shows where 
and how the assessment of the mountain situation is essential. The description refers only to 
excerpts of relevant passages. Each chapter briefly describes the purpose of the step and the 
relevant implications for the mountain situation.  

4.1 Understand the Situation and the Problem  

4.1.1 Receipt of Mission  

Aim:  

Commanders initiate tactical planning upon receipt of a new mission or when the situation 
changes.  

Tactical planning is not done in isolation but within the context of the higher headquarters’ 
plans/orders.  

Commanders and staffs often begin tactical planning in the absence of a complete and 
approved higher headquarters’ OPORD. If so, the headquarters begins a new parallel planning 
effort based on a Warning Order (WNGO). The purpose of step 1 is to start necessary 
preparations for planning, inform personnel and units, and to determine what information is 
available and what needs to be obtained. 

Mountain Situation:  

At this stage, commanders should know whether all or parts of the operation will take place in 
mountainous terrain. This will affect the composition of the planning staff. 

4.1.2 Alert the HQ Staff and Other Key Participants  

Aim:  

As soon as a unit has received a new mission or when the commander decides to start a planning 
process on his own in accordance with the higher HQs intent (e.g. when the unit has been isolated 
or lost contact with its higher HQ), the HQ staff is activated for planning. The planning staff shall 
be constituted in accordance with the SOP of the unit. 

Mountain Situation:  

Depending on the situation, the headquarters activates additional military mountain experts 
and scientists etc. as needed. Forming an own MC will be of advantage.  

4.1.3 Prepare for Planning  

Aim:  

Once notified of the new planning requirement, the staff prepares for mission analysis by 
gathering the necessary tools.  
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Mountain Situation:  

In case of planning an operation to be conducted in mountainous terrain, the staff will also 
start collecting estimates and data (e.g. avalanche situation reports, meteorological dates, 
maps and terrain products, and operational graphics etc.) from other military and civilian 
agencies and organizations.  

4.1.4 Refine Intelligence Preparation of Operational Environment  

Aim:  

Intelligence Preparation of Operational Environment (IPOE) is an elaborate, time-consuming 
process involving the production of multiple products and overlays. It is therefore essential that 
HQs make their IPOE products available to their subordinate units at the latest at the end of 
the mission analysis. This will enable the subordinate HQs to prepare and present their 
products and conclusions of the evaluation of their AOR.  

Mountain Situation:  

In the case of operations in mountainous terrain, the evaluation of the AOR also provides tailor-
made products and conclusions on the mountain situation. Particularly in the absence of 
civilian products in this area, forces have to produce the necessary products themselves, which 
requires additional time and manpower.  

4.1.5 Update Staff Estimates  

Aim:  

Effective plans hinge on accurate and current information.  

Upon receipt of mission, each section begins to build upon its staff estimates during the first 
planning. This continues throughout the tactical planning and the operations process.  

Running estimates always include recommendations for anticipated decisions. During 
planning, commanders use these recommendations to select feasible, acceptable, unique, 
and flexible COAs for further analysis.  

During the preparation and execution phases of an operation, commanders use 
recommendations from running estimates in their decision-making.  

Mountain Situation:  

The MC constantly considers the effects of new information and updates the following factors in 
relation to the mountain situation:  

a) Facts.  

b) Assumptions.  

c) Force - time - space calculation.  

d) Conclusions and recommendations.  
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4.1.6 Estimate Mission Timelines  

Aim:  

Create a timeline by listing all key activities (intermediate objectives) of the operation in re- 
verse order, starting at the time by which the desired end state should be achieved (reverse 
planning). All timings mentioned in the 1-up HQ order should be listed to determine the time 
available and using the 1/3 – 2/3 rule to determine the time of the Issue of Order.7 

Mountain Situation:  

The more complex mountain operations are, the more detailed the timeline estimate should 
be.  

In mountain operations, decisions once made are hardly reversible.  

Studying the time frame available includes the consideration of all possible aspects of the 
mountain situation and determining any possible benefits and limitations that these factors 
may place on the operation.  

The result is an assessment of the conditions under which the mission will take place and a 
timeline of key activities.  

4.1.7 Determine Staff Planning Timelines  

Aim:  

During receipt of mission, the commander and staff prepare an initial staff planning timeline 
estimating resources available to plan, prepare, and begin execution of an operation. 

Mountain Situation:  

This initial assessment helps the commander to:  

- determine the time available for his and the subordinate HQs to plan and prepare for the 
mission and  

- decide which additional mountain-related agencies and organization’s need to be contacted 
and incorporated into the planning process.  

4.1.8 Conduct Receipt of Mission Meeting (optional)  

Aim:  

To highlight the information that is already available for tactical planning, the commander and 
key staff have a briefing to summarise what is available and where it can be found. It is not the 
intention of this step to provide a briefing on the full content of all current estimates and IPOE 
products, but only on the most recent and relevant changes.  

In doing so, the commander and staff can determine what information is still missing and can 
start identifying information requirements.  

  

                                                   
7 The 1/3 – 2/3 planning rule. As a rule, commanders utilize one third of the time available to do their own planning and allocate  

the remaining two-thirds to their subordinate commanders. 
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Mountain Situation:  

For the MC, the receipt-of-mission brief may contain the following:  

- Initial results of IPOE and identified relevant actors,  

- Mountain capabilities of the own troops,  

- Mission timelines based on the forces-time-space calculation,  

- Estimations on staff planning timelines with regard to the additional time required for 
operations in difficult or extreme terrain. 

4.1.9 Issue Initial Planning Guidance  

Having determined the time available and the scope and scale of the planning effort, the 
commander may decide to issue initial guidance, which includes the mission and the 1-up HQs’ 
objective. 

Mountain Situation:  

- Necessary coordination, including the exchange of liaison officers, Mobile Mountain 
Teams, scientists etc, 

- Information requirements,  

- Authorized movements and initiation of intelligence collection. The site preparation by 
an MC may have other, additional requirements to complete the situation picture, 

- Additional tasks for the HQ staff.  

4.1.10 Formulate and Issue Warning Order  

Aim:  

The last activity of the receipt-of-mission phase is to issue a WNGO to the subordinate and 
supporting units.  

It should include, as a minimum, the:  

- type of mission to be conducted,  

- general location of the operation,  

- initial timeline, and  

- preliminary movements and intelligence collection (INTEL activities) to be initiated. 

Mountain Situation:  

The WNGO must also include instructions for comprehensive data collection about the mountain 
situation, i.e. whether data shall be collected in advance from civilian sources, or the population 
or forces deployed to the AOR in advance.  
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4.2 Mission Analysis  

Aim:  

The purpose of this step is to understand the situation and the mission of the formation/unit. 
The resulting mission statement is a clear, concise statement of the mission to be accomplished, 
including its purpose.  

NATO divides this step into two sub-steps: Order Analysis and Evaluation of Factors  

4.3 Order Analysis  

Aim:  

Understand the assigned mission.  

Order analysis helps commanders identify what their unit must accomplish, when and where 
single tasks need to be performed and, most importantly, what the purpose of the mission is.  

In parallel, the HQ staff will start with the evaluation of factors in order to assess the influence of 
these factors on the accomplishment of the mission. At the end of this step, the commander briefs 
the information and his conclusions to guide the staff’s analysis.  

The commander and staff thoroughly analyse the higher headquarters’ plan or order. First, 
they determine how their formation/unit will contribute to the mission, the commander’s in- 
tent, and the concept of operations of the higher headquarters in relation to own forces, time 
and space, information, and risks to the mission.  

Mountain Situation:  

The following topics, included in this step, are closely related to the mountain situation:  

- Identify Critical Facts and Develop Assumptions (A critical fact could be a major change 

in the weather situation and its possible impact on air transportation),  

- Identify Risks, Opportunities and Critical Points (One opportunity, for example, could 

be to take early possession of an accompanying height). 

A risk is measured by the probability of a threat, the vulnerability of the asset to that threat, 
and the impact it would have if it occurred.  

Risk can also be defined as uncertainty of outcome, and can be used in the context of measuring 
the probability of positive outcomes as well as negative outcomes.  

A risk can be influenced by corrective action. It can be considered and accepted. When this is 
the case, we speak of a "calculated risk". In mountain warfare in particular, we will have to 
consider the calculated risk more often in order to be successful. The better your troops are 
trained and prepared, the more you can risk in the mountains.  

 

A key aspect of mission analysis to determine what the formation/unit needs to do to meet the 
higher commander's intent. Are there elements qualified for mountain warfare or do they still 
need to train for this qualification?  
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- Establish and/or verify ‘Go/No-Go’ and Abort criteria:  

For Instance, due to the avalanche situation, it would make sense to mark some areas 

as no-go areas. The MSP is the tool for this issue.  

- Identify Commander’s Critical Information Requirements:  

The commander must consider all decisive factors of the mountain situation that could have 
a lasting influence on his actions.  

4.3.1 Evaluation of Factors  

Aim:  

The next sub-step in mission analysis is the evaluation of factors. In this step, the staff analyses 
the situation in relation to the formation’s/unit’s mission.  

Mountain Situation:  

The assessment of the mountain situation contains the following activities:  

a) Staff analysis on specific parts of the order and annexes:  

- Facts and assumptions.  

- ‘Go/no-go’ and ‘abort criteria’ for the operation.  

- Risks, opportunities, and critical points.  
- Commander’s critical information requirements (CCIRs).  

b) Perform Intelligence Preparation of the Operational Environment (IPOE):  

- Review the mountain situation to assess implications on own and enemy operations.  

- Review enemy forces and other actor’s mountain warfare capacity and capabilities to 
identify critical vulnerabilities.  

- Review civil environment (political, military, economic, social, information, and 
infrastructure).  

- Review civil considerations such as areas, structures, capabilities, organizations, people, 
and events to identify critical vulnerabilities to be protected.  

c) Review troops and support available to identify capability shortfalls and vulnerabilities to be 
protected.  

The MC examines additions and deletions to the current task organization, command 

and support relationships, and the status (current capabilities and limitations) of all units 

involved the mountain operation. This analysis also includes capabilities of civilian and 

military organizations that operate within the formation’s/unit’s AOO. From this 

analysis, staffs determine if they have the necessary assets to complete all specified and 

implied tasks. In case of deficiencies, they identify the additional re- sources required 

for mission success and forward their request(s) for those resources to the higher 

headquarters.  

Staffs also identify any deviations from the normal task organization and provide them to 

the commander to consider when developing his planning guidance. Especially in 

mountain warfare, commanders will have to deviate from organizing their unit in a 

“traditional” manner due isolated theatre of operation, changing visibility, lack of 

communication lines and logistical challenges. A more detailed analysis of available 

assets takes place during COA development.  
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The staff may also conduct a centre of gravity (COG) analysis of own troops to identify 

critical friendly vulnerabilities. In COA development, measures should be developed to 

protect these vulnerabilities. 

d) Review and update mission timeline available to plan, prepare, execute, and assess the 
upcoming operation. 

When the MC analyses information in the annexes, relevant planned actions of higher 

and neighbouring formations/units should be included and updated in the operational 

timeline.  

e) Identify risks and begin risk assessment.  

Risk management, including within the MC, is the process of identifying, assessing and 

controlling risks arising from operational factors and making informed decisions that 

balance risks against operational benefits. During mission analysis, the commander and 

staff identify and assess risks. Particularly in mountain warfare, work must be carried out 

precisely, because in addition to the risks occurring during the (combat) operation itself, 

there are also the risks caused by nature, which may be rapidly changing. Develop specific 

measures to mitigate those risks occurring in COA development.  

f) Develop Commander’s Critical Information Requirements. 

During mission analysis, gaps in information required for further planning and decision 

making will be identified by the staff as information requirements. Some information 

requirements are of such importance that the commander will designate them as CCIRs.  

Rapidly changing weather conditions, changes in avalanche danger, changes in 

temperature, changes in ground cover, but also changing visibility conditions have a 

decisive influence on the conduct of operations, either as an advantage or as a 

disadvantage. CCIRs cover all aspects of the commander’s concern including Priority 

Intelligence Requirement (PIR), Friendly Forces Information Requirement (FFIR), and 

Essential Elements of friendly Information (EEFI).  

g) Develop the Initial Intelligence Collection Plan.  

The Initial ICP is crucial to information and intelligence collection efforts. The ICP details 

collection priorities and resources to be tasked and as such sets in motion reconnaissance, 

surveillance, and intelligence operations. While the intention of this step is primarily 

aimed at the enemy, in mountain operations it is important to find out the framework 

conditions of the surrounding environment at an early stage, especially if civilian data 

providers are not available. In this case, the deployed troops have to obtain large-scale 

data on their own. Field surveys on avalanche danger in particular must be carried out 

over a wide area.  

h) Prepare and Conduct the Mission Analysis Briefing.  

The mission analysis briefing informs the commander of the results of the staff’s order 

analysis and evaluation of factors. It helps the commander understand, visualize, and 

describe the operation. As part of the mission analysis briefing, the commander, staff, 

and other partners discuss the various constraints and restraints, facts and assumptions, 

risks, opportunities, and critical points pertaining to the situation. The commander issues 
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guidance to his staff for continued planning based on the situational understanding 

gained from the mission analysis briefing.  

The contribution of the MC will have to relate to all the factors of mountain situation 

present in the area of operation. The conclusions of this can be found in the factors, 

capabilities, opportunities, risks, critical points, Go / ‘no-go’ and ‘abort’ criteria.  

Supporting Techniques:  

a) Tactical Centre of Gravity (COG) analysis:  

A tactical COG may be considered as the primary entity of a system possessing the 

critical capabilities necessary to achieve an objective. Both, friendly and enemy forces, 

have tactical COGs. At the tactical level, a COG is usually a subordinate element of 

the mentioned unit which, if influenced, neutralized or destroyed, significantly 

reduces or nullifies that unit’s ability to achieve its objective.  

For example, for a combat operation in mountainous terrain, the tactical COG of an 

infantry division may be the mountain infantry battalion, e.g. a Bn with experienced 

mountain-qualified soldiers, an appropriate account of military mountain guides, and 

a specially-skilled commander.  

The MC should analyse tactical COGs within a framework of three factors: critical 

capabilities, critical requirements, and critical vulnerabilities. Critical capabilities are 

the primary abilities that merit a tactical COG to be identified as such. Critical 

requirements are those essential conditions, resources (mountaineering equipment), 

and means necessary for critical capabilities to be fully operational.  

Critical vulnerabilities are aspects of a tactical COG which, if exploited, will cause 

significant damage to a force’s ability to achieve its mission. Enemy critical 

vulnerabilities provide aiming points for the application of friendly strengths. 

Conversely, the identification of friendly critical vulnerabilities enables the 

commander to focus protection throughout an operation.  

b) The Three-Column Model  

One means of planning an analysis is the application of the three-column model. In 

this model, the first column covers all factors, assumptions, and related questions 

are generated by the commander and staff during their analysis of the problem. The 

second column covers the deductions resulting from answering the related questions 

of column one. The third column summarizes the conclusions from the deductions 

cited in column two. These conclusions can take various forms.  

Factor/Question  Deduction  Conclusion  

Fill in what you have ob- 
served and any question 
you have  

Here you analyse what this 
factor could mean for:  

Your own unit  

hamper or benefit the up- 
coming mission 
accomplishment  

Here you note what is the 
impact on own troops or the 
upcoming mission in terms of:  

Specified, implied or essential 
tasks for staff and unit. 
Constraints and restraints  
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Facts and assumptions  

Risks, opportunities or critical 
points  

Go/No-Go and abort criteria 
Questions to/clarifications from 
higher echelon (If answered, 
they will usually generate 
assumptions)  

Guidance  

Examples:  
The following examples are only fictitious and have no chronological connection.  

ANTF 3:  
The observer teams of 
field artillery battery 
attached to the mountain 
battalion have no 
mountain combat 
capability. Their positions 
are in difficult terrain. 

That means R for the 
deployed soldiers.   
The attachment of artillery 
regiment personnel 
qualified for mountain 
operations is not possible 
due to a lack of resources 
and  
time constraints. This 
means an “R” for mission 
accomplishment. 

Permanent deployment of 1 
MMG and 2 MMS?  Temporary 
limited deployment and 
mountain training in advance on 
the spot? 

BOTF 1/3:  
On the Tauern mountain 
pass, the AOR of the 
1st Coy is densely covered 
by resinous and very try 
pine trees. 

There is an acute danger of 
wildfire. No water is 
available in the proximity. 
This means an “R” for the 
own unit and even for the 
enemy (TO).  

Application of fire accelerants 
on the enemy side?  

Water tank installation?  

Supply with fire extinguishers?  

GEGF 3/3:  
Mount X (3400m altitude)  
is extreme steep and rocky 
terrain, and the dominant 
height above the hub be- 
tween the valleys A, B and  
C. 
Whoever holds this terrain 
controls 3 interconnected 
lines of communication. 
The Main Supply Route 
(MSR) runs through this 
hub. 
Based on intelligence 
information, the enemy 
forces have currently 
deployed a light recce 
team there.  
This team has found cover 
in a cleft. 

A seizure of the summit is 
essential; otherwise, 
mission accomplishment 
has to be rated “R”. 

To deal with this issue, the 
following resources are 
available:  

- Artillery fire is “on call”  

- Air transportation assets 
are available,  

A mountain infantry 
platoon is on standby.  

Suppress by Fires?  

Seize Mount X and, as a 
consequence, provide tactical 
security for future activities 
(TO)?  
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HYDF 1/9/1, 2:  
In the A valley there is a 
torrent that can only be 
crossed at one point via a 
ford.  
Due to the melting snow 
on the adjacent mountain 
ridge, the water level has 
risen extremely between 
11:00 am and 14:00 hrs so 
that the ford cannot be 
crossed. 
A supply vehicle has been 
totally damaged when an 
unexperienced driver tried  
to cross this ford. 

Ford crossing is not 
possible at for the time 
being.  

The risk is too high. 

This, however, hampers 
logistics in a long term.  

Immediate deployment of a 
cordon post to prevent further 
damage?  

 

 

Instructions for drivers and 
commanders necessary? 

 

 

Deployment of an engineer 
reconnaissance element to find 
out whether it is possible to 
build a bridge (TO)? 

METF 7/1, 1/1, 2/4, 3/1/2, 
6/8,  
NIVF 1/2, 2/4, 3/3:  
In the northern sector of 
the AOR, a cold front is 
expected to arrive 
tomorrow, bringing 
intense snowfall of up to 
one metre, heavy storms 
of up to 70 km/h, and 
severe cold with 
temperatures as low as 
minus 20 degrees. 
This means that the 
avalanche danger level will 
rise to 4 out of 5. 
The 1st Mountain Inf Bn is 
tasked to seize this area by 
10:00 tomorrow. 
Reconnaissance is already 
on the spot.  
A Mt Inf Bn is deployed 
along the line of 
departure. The 
commitment of the Bn as 
the brigade's centre of 
gravity has a decisive 
significance. 

TO:  

The enemy will not expect 
an attack.  

Therefore, a surprise 
attack would have good 
chances of success. 

There is the possibility of 
triggering tactical 
avalanches from the 
accompanying heights by 
means of explosives.  

The approach march to- 
wards the enemy is 
difficult to detect.  

R:  

avalanche hazard frostbite  

hypothermia  

whiteout  

malfunction of weapons 
systems and sensors  

no air assets available  

TE:  

The enemy has better 
knowledge of the terrain 
than the own forces.  

Infiltration by small MMG raid 
teams?  

Supress by fire?  

Abort mission?  

 
…  

 
…  

 
…  
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4.4 Courses of Action Development  

Aim:  

During COA development, planners use the mission statement, commander’s intent, planning 
guidance, conclusions from the IPOE, and evaluation of factors analysis to generate options for 
the commander for further analysis and comparison. The purpose of the COA development step 
is to develop one or more options (the “how”) to accomplish the mission.  

The COA is a plan with enough detail to compare it with likely Enemy Courses of Action (ECOAs).  

Planners need to be aware that, during COA development, ECOAs can be refined to reflect 
enemy reactions to planned activities of own troops.  

Mountain Situation:  

In this section, MC contribution will be needed in the following areas:  

4.4.1 Assess the Relative Combat Power  

By analysing force ratios and determining and comparing each force’s strengths and 
weaknesses as a function of combat power, planners can gain insight into:  

a) Friendly capabilities that pertain to the operation:  

This means that in the case of mountain operations, a precise breakdown must be  

made of how many of the assigned forces are qualified for mountain operations. 

b) Types of operations possible friendly and enemy forces:  

In this regard, the following questions arise, regarding enemy and own troops:  

- Physical and mental status 

- Availability of material in terms of quality and quantity  

- Capability of using the mountainous terrain for one’s own advantage  

- Vulnerabilities:  

o What are the weak points of the enemy and the own forces?  

o How could the enemy exploit these weaknesses?  

- Need of additional resources:  

o Personnel  

o Materiel  

o Weapons  

o Sensors  

o Air transportation  

o Special logistics etc.  

Note: The provision of resources may be very difficult in mountainous terrain. Therefore, 
decisions in this regard should be made with a long-term perspective.  
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4.4.2 Establish Approach  

The staff will develop options based on the commander’s guidance and the initial results of the 
relative combat power assessment. A good COA can defeat all feasible ECOAs while accounting 
for all tactical activities.  

If time allows, planners should aim to develop several feasible COAs. The commander’s 
guidance may limit options based on the time available.  

The following methods can be used to develop broad options during COA development: brain- 
storming, movie-method, war-gaming.  

In developing COAs, the staff determines the doctrinal requirements for each proposed 
operation, including the doctrinal tasks for subordinate units, i.e.:  

Red-shaded areas always require forces with little mountaineering qualification and an 
appropriate number of expert level soldiers.  

Additional conventional tactical rules have to be checked critically.  

The approach, the structure, the armament and equipment must be adapted to the Mountain 
Situation.  

4.4.3 Establish an Operations Framework / Prepare  

This means that the commander and staff will clearly visualize and describe the application of 
combat power (forces) in terms of time, space, purpose, and resources.  

4.4.4 Array8 Forces  

- Arraying forces is tricky, inexact work.  

- It is affected by factors that are difficult to gauge, such as the impact of past 
engagements, quality of leaders, morale, maintenance of equipment, MS, and time in 
position.  

- Levels of electronic warfare support, availability of UAVs, fire support, close air support, 
and many other factors also affect arraying forces.  

- The initial array identifies the total number of units needed and identifies possible 
methods of dealing with the enemy.  

- If the number arrayed is less than the number available, planners place additional units 
in a pool for use when they develop the initial concept of operations.  

- If the number of units arrayed exceeds the number available and the difference cannot 
be compensated for with intangible factors, then the staff determines whether the COA 
is feasible.  

Ways to make up shortfalls include requesting additional resources, accepting risk in that portion 
of the AOO, or executing tasks required by the COA sequentially rather than simultaneously.  

  

                                                   
8 Array is defined as an ordered arrangement of troops (Oxford English Dictionary, 2011). 
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4.4.5 Develop Task Organisation / Assign Tasks  

Following the initial array of forces, the staff assigns a primary task to each grouping of units 
and ensures that each envisioned action has a corresponding purpose. 

The staff begins this phase by assigning tasks to groupings executing the decisive operation (or 
main effort), followed by those conducting shaping operations, sustaining operations, and the 
reserve.  

The issue of reserves is a particularly delicate one in mountain warfare. Due to the mountainous 
terrain, it its very likely that more than one reserve will be needed.  

4.4.6 Develop Courses of Action Statements and Finish Sketches  

The staff completes each COA by integrating and synchronizing the force and proposed actions 
across time and space in a COA statement and sketch.  

The COA statement and sketch portrays how the unit intends to accomplish the mission.  

The statement describes the purpose and tasks of the main and supporting efforts, the re- 
serves, and the sequencing of the operations.  

The sketch portrays the activities of the main and supporting efforts, critical combat control 
measures (e.g. objectives, boundaries, phase lines, etc.), and fire support coordination 
measures.  

A sound COA is more than the arraying of forces. It presents an overall combined arms idea 
that will accomplish the mission. Considering the MS, the COA statement and sketch for a 
mountain operation includes according but is not limited to:  

a) Identified risks and critical points.  

b) Identification of critical friendly events and transitions between phases (if the 

operation is phased).  

c) Designation of the reserves, including its location and composition.  

d) CCIR collection concept.  

Each COA must use different means or methods of addressing the commander’s intent and 
planning guidance.  

Planners examine each prospective COA for validity, using the following screening criteria:  

a) Suitability. Will the COA achieve the purpose of the operation? Does it comply 

with the commander’s intent and planning guidance?  

b) Feasibility. Will the COA bring about mission accomplishment within the 

available time, space, and resources?  

c) Acceptability. Is the COA proportional and worth the cost in personnel, 

equipment, materiel, time involved, etc.? Is it consistent with the laws of armed 

conflict?  
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d) Uniqueness. Does the COA differ significantly from the other COAs (such as 

scheme of manoeuvre, phasing, use of the reserves, and task organization, etc.)? 

e) Flexibility. Does the COA provide the commander’s options?  

4.4.7 Prepare and Deliver a Course of Action Briefing (optional) 

After developing the COAs, the staff may brief them to the commander as the situation 
dictates.  

The COA briefing should include:  

a) An updated IPOE with focus on the most likely and most dangerous enemy COAs. 

b) As many threat COAs as necessary or as specified by the commander (at a 

minimum, the most likely and most dangerous threat COAs).  

c) Critical events for each COA such as major changes in the MS.  

d) New facts (change of traffic light), and new or updated assumptions.  

4.4.8 Select or Modify Courses of Action for Continued Analysis  

After the COA briefing, the commander or his/her representative (COS), selects or modifies 
those COAs he wants his staff to continue analysing. The commander may also issue additional 
planning guidance. If commanders reject all COAs, the staff must begin anew. If commanders 
accept one or more of the COAs, staff members begin COA analysis. The commander may also 
create a new COA by incorporating elements of one or more COAs developed by the staff.  

4.5 Courses of Action Analysis  

Aim:  

The purpose of COA analysis is to improve the developed COAs, enabling commanders and 
staffs to identify difficulties, coordination issues, or probable consequences of planned actions 
for each COA being considered. It helps them think through the tentative plan.  

COA analysis may require commanders and staffs to revise parts of a COA as discrepancies 
arise.  

COA analysis not only appraises the quality of each COA, it also uncovers potential execution 
problems, decision, and contingencies.  

In addition, COA analysis influences how commanders and staffs understand a problem and 
may require the planning process to restart.  
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Mountain Situation:  

COA analysis allows the staff to synchronize the seven joint functions9 for each COA. It also 
helps the commander and staff to:  

a) Determine how to maximize the effects of combat power while protecting 

friendly forces and minimizing collateral damage. 

b) Further develop a visualization of the operation.  

c) Anticipate operational events.  

d) Determine conditions and resources required for success.  

e) Determine when and where to apply force capabilities. 

f) Identify coordination needed to produce synchronized results.  

g) Determine the most flexible COA.  

4.6 Courses of Action Comparison  

Aim:  

The purpose of COA comparison is to compare friendly COAs against ECOAs in an objective 
manner in order to evaluate COAs independently, using the criteria approved by the 
commander.  

The goal is to identify the strengths and weaknesses of COAs, enable selecting a COA with the 
highest probability of success, and further developing it into an OPLAN and OPORD.  

Mountain Situation:  

COA comparison starts with joint functions subject matter experts (SME) analysing and 
evaluating the advantages and disadvantages of each COA.  

SMEs present their findings for consideration and identify a preferred COA for their joint 
function.  

Using the established evaluation criteria, the staff determines the advantages and 
disadvantages of each COA by comparing their strengths and weaknesses in relation to the 
commander’s selection criteria and the ECOAs. Afterwards, the COAs are compared.  

  

                                                   
9 Manoeuvre, Fires, Information, CIMIC, Intelligence, Force Protection, Sustainment and Command & Control.  
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Sample COA Advantages and Disadvantages:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

After completing its analyses and comparisons, the staff identifies the preferred COA and makes a 
recommendation to the commander.  

If the staff cannot reach a decision, the COS decides which COA to recommend. When 
identifying a staff-preferred COA, things to consider (depending on the type of operation) 
include which COA:  

a) poses the highest tactical advantage (TO) and minimum risk to the force and mission 

accomplishment,  

b) places the force in the best position for future operations,  

c) provides the most flexibility to meet unexpected threats (R, TE) and opportunities 

(TO) with regard to a sudden changing MS, 

d) provides the required assets including the availability and/or establishment of 

reserves,  

e) has an element of surprise and deception, and  

f) provides the most secure and stable environment for civilians in the area of 

operations. 

For example, if assessed incorrectly, artificially triggered avalanches can cause catastrophic 
damage to humans and infrastructure.  

After identifying their preferred COA, the staff delivers a decision briefing to the commander. 
The COS highlights any changes to each COA resulting from the COA analysis. 

  

Course of Action  
  

Advantages  
  

Disadvantages  
 

COA 1  

 

Attack from the valley bot-  
tom directly to mountain 
pass X along the torrent and 
the mountain road because, 
in this case, the decisive op- 
eration avoids major terrain 
obstacles and permits the 
deployment of only one re- 
serve  

  

 
 

COA 2 

  

A shaping operation  along  
the ridge provides flank 
protection of the decisive 
operation and will probably  

  

Operation may require the 
early deployment of two 
reserves with minor 
capabilities and increased 
logistic efforts  

 

 
…  

 

 
…  

 

 
…  

 

Units conducting the decisive 
operation face stronger  
resistance from adjacent  
heights and have to attack  

uphill  
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5  Conclusion  

Military operations in mountainous or mountain-like terrain present unique challenges that 
demand a comprehensive understanding of the totality of environmental factors that influence 
success. This operational environment, referred to as Mountainous Situation, dominates the 
conduct of missions and significantly shapes strategies, tactics, and logistics. MS encompasses 
all environmental elements—topography, weather, altitude, and terrain constraints—that 
have a lasting and pervasive impact on military operations in a specific area at a specific time. 

The primary distinction between warfare in flat terrain and in mountainous terrain lies in the 
role of the environment. In flat terrain, warfare is the central focus, with the environment 
acting as an influential but secondary factor. In contrast, mountainous terrain elevates the 
environment itself as the primary goal, with warfare becoming one of many factors shaped by 
the conditions. The rugged terrain, extreme weather conditions, and limited accessibility mean 
that mountain combat requires a fundamentally different approach, demanding a paradigm 
shift in operational planning and execution. 

Operating and maneuvering in mountainous environments require centralized planning but 
decentralized execution due to the fragmented and compartmentalized nature of the terrain. 
Superficial knowledge of mountain warfare or the underestimation of mountain-specific 
hazards—such as avalanches, rockfalls, and sudden weather shifts—inevitably leads to mission 
failure and, tragically, unnecessary loss of life. Therefore, commanders must have access to 
specialized expertise to effectively assess and respond to these unique challenges. 

This is where modern UAV application systems and digital solutions prove indispensable. UAVs 
equipped with advanced sensors, such as high-resolution cameras, LiDAR, thermal imaging, and 
real-time weather monitoring systems, offer unparalleled situational awareness in challenging 
mountainous environments. These systems can map rugged terrain with precision, identify safe 
routes, and provide real-time data on environmental hazards. Coupled with modern digital 
solutions like AI-driven analytics, geospatial mapping, and cloud-based data sharing, UAVs 
serve as essential tools in planning and executing mountain operations. 

To ensure operational success in mountainous terrain, commanders require a MC that operates 
24/7, equipped with up-to-date information and technology. The MC integrates UAV 
application systems and modern digital tools to provide commanders with the critical advice, 
terrain-specific assessments, and actionable intelligence needed to adapt to the rapidly 
changing conditions inherent in mountain warfare. 

In mountain warfare, terrain mastery is paramount, and leveraging UAVs and digital solutions 
enables military forces to overcome the environmental challenges that would otherwise 
compromise mission success. These advanced technologies ensure that commanders have the 
tools necessary to think differently and act decisively in one of the most demanding operational 
environments on Earth.  

Residual risk in the context of mountains refers to the remaining level of risk that persists even 
after all reasonable precautions, safety measures, and mitigation strategies have been 
implemented. This type of risk is unavoidable due to factors that cannot be entirely controlled 
or predicted in such environments.  
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In mountain settings, residual risks might include: 

 Natural hazards: Unexpected rockfalls, avalanches, or sudden weather changes. 

 Human factors: Fatigue, judgment errors, or equipment failure despite preparation. 

 Uncontrollable variables: Wildlife encounters or unstable terrain. 

Effective risk management aims to minimize risks, but residual risks remind us that complete 
elimination is impossible, especially in unpredictable terrains like mountains. Therefore, 
awareness, preparation, and adaptability are crucial 

 

“Nevertheless, there will always be a residual risk when operating in 
the mountains, and although this can be minimized, it can never be 

completely eliminated”. 
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6  Abbreviations and Acronyms  

AAP  allied administration publication  

ACOA  adversary course of action  
AOI  area of interest 

AOR  Area of Responsibility 
AJP   allied joint publication  

AMS   high-altitude pulmonary oedema  
AMSL  above mean sea level  

ANTF  anthropological factors  
AOO   area of operations  

APP   allied procedural publication  
ASCOPE  areas, structures, capabilities, organizations, people, and events  

ATP   allied tactical publication  
BOTF  botanical factors  

C2   command and control  
CCIR   commander’s critical information requirement  

COA   course of action  
COG   centre of gravity  

CONOPS  concept of operations  
COPD  Comprehensive Operational Planning Directive  

COS   Chief of Staff  
CSS  Combat Service Support 

ECOA  Enemy Course of Action  
EEFI   essential elements of friendly information  

FFIR  friendly forces information requirement  
FRAGO  fragmentary order  

GEGF  geological-geographical factors  
GLAF  glaciological factors  

HACE  high-altitude cerebral oedema  
HAPE  high-altitude pulmonary oedema  

HQ   headquarters  
HYDF  hydrological factors  

ICP   intelligence collection plan  
IPOE  intelligence preparation of the operational environment  

METF  meteorological factors  

METT-TC  mission, enemy, terrain and weather, troops and support available 

(friendly forces), time available, and civil considerations  

MC   Mountain Cell  

MMG Military Mountain Guide 
MS  Mountain situation  

MSR  Main Supply Route  
MSP   Mountain situation plan  

NATO North Atlantic Treaty Organization  
NIVF   nivological factors  

OLPP  operational-level planning process  
OPLAN  operation plan  

OPORD  operation order  
PIR   priority intelligence requirement  
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PMESII  political, military, economic, social, information and infrastructure  

R  Risk  

RFI   request for information  
ROE   rules of engagement  

SME   subject matter expert  
SOP   standing operating procedures  

STANAG  standardisation agreement  
TE   tactical advantage for enemy forces  

TO   tactical advantage for own forces  
UAS   Unmanned aerial system  

UAV  Unmanned aerial vehicle 

UGS   Unmanned ground system  

UIAA  Union Internationale des Association d`Alpinisme  
WNGO  warning order  

ZOOF  zoological factors  



 

 

  



 

 

 


