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The future of fighting in mountainous environment



NATO Mountain Warfare Centre of Excellence

MISSION
To assist NATO member countries, partners, 

other countries and international organizations, 

in order to enhance mountain warfare 

capabilities.

VISION
to be the central hub for mountain warfare expertise,

fostering collaboration among NATO members and partners,

setting global standards for excellence in training, research,

doctrine development and serving as a knowledge base for

organizations operating in mountainous environment.
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Key Questions

1. What does Mountain Warfare mean?

2. Will Mountain Warfare still play a decisive role in the future?

3. What might Mountain Warfare look like in the future?

1. What does Mountain Warfare mean?

Disclaimer: opinions, conclusions, and recommendations expressed or implied during the following speech are 

solely those of the speaker and do not necessarily represent the views of NATO. Any content provided is for 

informational purposes only and should not be considered as endorsement or representation of NATO.
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Mountain Warfare
Definition

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 ATrainP-6 and ATP-3.2.1.3 (Not an authorized NATO term )
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• Terrain (steep slopes and cliffs, limited mobility, natural obstacles, objective hazards) 

• Climate and Weather (extreme cold, variable weather, altitude effects)

• Tactical Considerations (logistic, time, availability of forces)

• Training and Equipment (specialized troops, adapted equipment) 

Mountain Warfare 
Key factors
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Mountain Warfare = Warfare in Mountainous Environment / Terrain

Mountainous terrain is a stretch of land, which has outstanding characteristics such

as slope inclination of more than 15 degrees, wide variations in ground, climate

and vegetation.

Mountainous Terrain
Definition
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Most likely and most expected

Likely and expected

Unlikely but not impossible

Main focus

Mountain Warfare 
Classification of Mountains
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Mountainous Terrain

About 12% of the world's population

lives in mountainous areas / terrain.

Mountainous terrain covers about

25% of the world’s land surface and

they differ in shape, extension,

altitude, vegetation cover, and climate

regime.

Mountainous terrain can be 

extremely uneven, with high, 

steep ridges and deep valleys.
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Key Questions

1. What does Mountain Warfare mean?

2. Will Mountain Warfare still play a decisive role in the future?

3. What might Mountain Warfare look like in the future?

2. Will Mountain Warfare still play a decisive role in the future?
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Future Mountain Warfare
Will Mountain Warfare still play a decisive role in the future?

Three key points why mountain warfare will continue to play a crucial role in the future.

• Area covered by mountains

• Natural resources

• Critical infrastructure

Nearly 40% the world's population depends 

on rivers originating in high mountains for 

their water supply.

About 12% of the world’s population live in 

mountainous areas.

Water plants, Power lines, Radio towers, 

tunnel, bridges, railways
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Future Mountain Warfare
Area covered by mountainous terrain

About 12% of the world’s population live 

in mountainous areas.
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Future Mountain Warfare
Natural resources / Climate change

Nearly 40% the world's population

depends on rivers originating in high

mountains for their water supply.

Some of the goods and services provided

by mountain environments, such as

timber, hydropower and minerals, have

a measurable economic value.
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Future Mountain Warfare
Critical infrastructure

A sufficient quantity of falling water must

be available, means that hilly or

mountainous areas are best.

The potential of hydropower to help move

the world away from its present high level

of consumption of fossil fuels, which is an

important factor in global warming, adds a

new dimension to the hydropower

debate.

NATO declared to become carbon neutral by 2050 (“net zero goal”).
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Key Questions

1. What does Mountain Warfare mean?

2. Will Mountain Warfare still play a decisive role in the future?

3. What might Mountain Warfare look like in the future?
3. What might Mountain Warfare look like in the future?
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Future MW Operating Environment
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Future MW Operating Environment

COGNITIVEINFORMATIONALPHYSICAL

AIR SPACE CYBER

SEA LAND
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Future MW Operating Environment
What might Mountain Warfare look like in the future?

Climate changeNew technologies

Extreme weather events

Food and water scarcity

Cognitive Warfare

Competition for raw 

earth materials

ThreatsOpportunities

Multi-Domain Operations

Artificial intelligence

UAV / UAS / UV 

Domains Cyber / Space
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AI and Autonomous Systems Exoskeletons and Enhanced Soldier Systems

Unmanned Air and Ground Systems Advanced Communication Systems

I2D2
Intelligent

Interconnected

Decentralized

Digital

Future MW Operating Environment
Technological Integration and Modernization

NATO UNCLASSIFIED



New technologies
Implications for future Mountain Warfare

I. WW II. WW IFOR/

KFOR

ISAF UKR
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Future MW Operating Environment
Implications for future Mountain Warfare

Complexity

Climate change

Technology

Artificial Intellegience  

Commercialization

Big Data Usage

Space / Cyber Domain

New actors

Effect on

Joint 
functions

Command 
and Control

Information

Fire

Movement

ManeuverProtection

Sustainment

CIMIC

Intelligence

Congnitiv Warfare
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New technologies
Implications for future Mountain Warfare

Terrain analysisInformation

UAVs

Cyber

AI

Space
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• NATO nations and partners have to apply the exciting regulations (STANAG), interoperability

• Review of the existing Task Organization (UAV teams?)

• Close cooperation with the companies (constantly monitor the market)

• Information Management

(BMS [SitaWare])

• Air Space Management  

• Train the trainer, continually train the operator

• considering UAS in training and exercises (CAX), planning process (consideration of UAS in the planning 

process [comparison of combat power, logistics...ROC drill])

UAVs
General Observation (Workshop)
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Special requirements

• Light (backpack), foldable

• Robust  

• Long battery life

• resistant to extreme cold, high altitude, wind 

• Easy to operate (buddy system up to platoon level)

• Operational even without Line of Sight 

• Operable under extreme weather conditions (gloves)

• Display vs. FPV (e.g. strong sunlight in combination with snow)

• Cheap (amount of UAVs)

• GPS hardened 

Use of UAS in mountainous environments
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Future MW Operating Environment
MDO / Domain Space

• Space support is essential to mountain

operations (even more than you might expect!).

• Today, more nations recognize space as an

operational domain and understand the criticality of

space support for NATO operations; consequently,

space support can no longer be guaranteed.

• You might lack space support when you need it the

most; be prepared to react.

• Mountain operations can also play a fundamental

role in ensuring the continuity of space support!
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Conclusion

Future operating environment for NATO mountain warfare troops will be:

- characterized by the need for technological superiority, 

- adaptable to climate and terrain challenges,  

- able to counter hybrid threats in a complex geopolitical landscape. 

These troops will need to be highly trained, technologically 

equipped, and integrated into wider NATO defence 

strategies to effectively operate in rugged mountain 

environments.
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