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NATO MOUNTAIN WARFARE CENTRE 
OF EXCELLENCE
www.mwcoe.org

Global Classification Of 
Mountains

�;������#46+0��''$×4)'4�j�	�k

Introduction
Defining the characteristics of 

military operations requires a clear 
understanding of the players involved, 
operational environment and tasks 
given. When addressing the operational 
environment, planners include both 
the psychological as well as the physical 
perspective. Physical terrain analysis, 
combined with mission objectives and 
capabilities available, is an important 
element of pre-deployment activities. The 
following article focuses on mountainous 
terrain – a component which has been 
underscored in the past decades, as seen 
from the NATO military perspective. 
The main purpose of this article is to 
raise issues that should to be taken into 
consideration when planning operations 
in the mountains. 

Classification of mountains is dealt 
with in many geographical sources1 , 
however, for NATO military purposes, 
they are more or less irrelevant.

Mountains in general
Mountains have always been a 

significant part of the human environment. 
For a variety of reasons, people inhabiting 
mountainous areas were always strongly 
connected with them, knowing well how 
to live with the advantages and cope with 
risks. Mountains provide water, mineral 
resources and space for grazing livestock, 
and offer plenty of tourism opportunities. 
In addition, mountains “often represent 
political and cultural borders, restrict 

transport to narrow corridors, and 
are refuges to minorities and political 
opposition. As such they are often focal 
areas of armed conflicts” (Körner & Ohsava, 
2005). Common to all conflicts in the past, 
e.g. Asiago Offensive and the Isonzo Front 
in World War I, land battle at Narvik in 
World War II, Kashmir, Afghanistan, 
etc., were difficult mountainous terrain 
and, in many cases, extreme climate 
conditions. What significantly differed, 
was the elevation and the steepness of 
slopes of the mountains. In this context, 
the question emerges of how to transform 
all mountain-specific features (elevation, 
altitude, weather, geology, etc.) into 
military language, so as to be understood 
the same way by all personnel involved in 
an operation. Within NATO, classification 
could be a part of an answer.

Existing definitions
According to the Oxford English 

Dictionary, a mountain is defined as 
“…a large natural elevation of the earth’s 
surface rising more or less abruptly from 
the surrounding level.” Furthermore, 
within the NATO context, mountainous 

territory is referred to as: “…extremely 
uneven terrain, which has steep slopes 
and valleys and which covers a large area. 
Mountainous terrain includes built-up 
areas and lowlands between the mountain 
ridges, highlands and passes. Towns and 
other built-up areas are concentrated in 
the valleys. The weather conditions are 
extremely changeable.” 2

This, and several other definitions 
of mountains contained in STANAGs 
and national field manuals, offer similar 
explanations of a highly diverse and 
demanding environment. From the 
military perspective, mountains appear to 
be much more than the above-mentioned 
sentences convey, since the shapes of 
mountains vary around the globe as 
planets in our solar system are different 
from each other. 

Pierce proposes a military 
definition for mountain and cold weather 
environment including the following 
characteristics: persistent ambient air 
temperatures below 21°C, persistent 
mean snow depths of approximately 
50 cm, significant glaciated terrain and 
rugged, severely compartmented terrain, 

Figure 1. Classical Humboldt profile of the latitudinal position of altitude belts in mountains across the globe and 
compression of thermal zones of mountaions, altitude or latitude. Grey is montain, black is alpine, white is the 
nival belt (Körner 2003)
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combining mean slope angles of 45 degrees, 
with elevation differentials exceeding 
300 meters, with peaks exceeding 2400 
meters above sea level (Hamilton 1988; 
Pierce 2008, 12). The fact is, that globally 
agreed classification is more complex if 
considering the latitudinal position of an 
area.

The NATO Mountain Warfare 
Centre of Excellence (NATO MW COE) 
understands the complexity of identifying 
numerous characteristics of mountains 
that should be used as basis for their 
categorization. Although mountains seem 
to be all the same at first glance, they differ 
significantly when some military objective 
is set, and a tasked unit is deployed to 
conduct a mountain operation. The 
mountains of Greenland are not the same 
as the Dolomites in Italian Alps, Afghan 
mountains cannot be treated the same way 
as those in South America. Some are steep, 
snowy, or covered by glaciers, but not very 
high, others are arid, full of scree and rocks, 
but significantly high-elevated. The crucial 
question arises of how to make a precise 
and useful classification and definition 
of mountains across the Globe. Some 
accurate definitions and classifications 
are set in national doctrines (France, Italy, 
USA, etc.)3 , however, it is impossible to 
generalize them in any simple way for the 
use in a wider global environment.

An interesting approach to any 
landscape fine comparison is the 
consideration of four key elements: altitude, 
relief, climate and type of land exploitation 
(fr.: typ de population, set by Veyret & 
Veyret, 1962). This method is accurate 
enough to describe the key characteristics 
of any location on Earth. Still, the question 
is of where do the mountains exactly 
begin, or what altitudes are needed to refer 
to them as high or even extremely high 
mountains. The community of interest 
would certainly agree that mountain 
warfare begins at the valley’s flat terrain 
and continues higher according to mission 
requirements. In addition to this, available 
specialized capabilities and correlating 
interdependent training levels require 
particular consideration.  

Justification for classification
The justification for military 

classification of mountains shall be based 
on common understanding of terrain 
features, mountain operations and 
related specialized capabilities. Receiving 
a mission, commanders are faced with 
many initial inputs, which are supposed 
to support the final goal. In the pre-
deployment stage, decisions taken by 
commanders cannot be simulated and 
tested with respect to various unforeseen 
particularities of the mountainous 

environment. To know exactly what we 
are talking about when developing a 
relevant Common Operational Picture, 
standardized definitions and unified 
descriptions are indispensable in order 
to provide clear information needed. 
As NATO involves more combined 
forces, the need for agreed standards and 
terminology significantly arises. Through 
studying existing NATO standards (mostly 
within AJDA and ALPA), a lack of clear 
definitions concerning the mountain 
environment has been identified. A 
more detailed examination based on 
the perspectives of soldiers deployed, 
equipment used and procedures set, some 
additional explanations and definitions are 
needed.

In general, existing descriptions 
provide a rough explanation of mountains 
referring to their height, toughtness and 
extremely changing climate. What else 
does the military need besides that? When 
a certain terrain analysis is ready, the 
first thing that commanders have in their 
mind is to consider the effects of terrain 
on personnel, equipment and procedures. 
Although movement and survivability 
might be very limited, deploying highly-
trained and equipped units should result 
in an advantage against opposing forces. 
Crossing snow-covered mountain ridges 
takes an enormous amount of time, 

Figure 2. Classification matrix of mountains
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effort, knowledge, team spirit and special 
equipment. Many special requirements 
in mountains are connected with logistic 
support provided to operating troops. 
Above certain heights, they have to 
primarily rely on their own capacities, 
using the “pulling principle of supplying”. 
On the other hand, certain types of 
mountainous terrain allow good mobility, 
so that objectives can be achieved through 
capabilities which can conduct limited 
mountain warfare (e.g. light infantry 
brigades).  

To ensure a general understanding 
of issues concerning operations conducted 
in the mountain environment, and 
mainly to help commanders understand 
the complexity of the impact mountains 
pose on troops, the NATO MW COE 
is preparing a general classification of 
mountains. It could be used as a starting 
point for further NATO mountain warfare 
development by including elements 
additional to those already described 
in relevant sources. Altitude, relief and 
climate, as a basis, contribute to mobility, 
survivability and sustainability of deployed 
capabilities. The final product should 
reflect this through scheme, which should 
be clear and easy to understand. Existing 
material will be used and upgraded with 
a mobility level and level of individual/
collective training needed to perform 
operation effectively. 

To accomplish the classification as 
shown in Figure 2, mountains should 
primarily be classified by their height, and 
be commonly named. Altitude may be 
understood in two ways, that is in terms 
of local altitude (also relative, from flat 
terrain to the measured point) and in terms 
of the absolute altitude (altitude above the 
sea level). Just to   mention, high altitude 
within NATO is defined by air component 
only (height above 10,000 meters), and 
is, as such, of no relevance for mountain 
warfare. 

Based on national classifications of 
NATO countries and additional medical 
arguments, presented by the NATO 
RTO4  (Muza 2011), the initial option for 
generalization would be as presented:  

altitude of 2500 m. Effects of altitude are 

low (heavier breathing only), but can be 
managed easily by good physical fitness.

2500 m and up to 5500 m, where the effect 
of altitude is significant and acclimatization 
of troops is needed.

include terrain above 5500 m including 
highest peaks on Earth. Even fully 
acclimatized personnel may operate for 
shorter period, usually by small teams, 
trained according to highest standards5 
. Some rare exceptions are known from 
Siachen conflict, where highest objectives 
were located up to 6800 m above the sea 
level (Malik 2004).

Relief or the shape of the terrain 
effects mainly mobility. Relief has often a 
major impact on the climate conditions 
in the area. It can be divided into average 
steepness of slopes and extension of 
elevated peaks.

Slopes may be divided into6 : 

less than 600 m of relative height allow, 
in general, a good mobility for vehicles, as 
well. Capabilities with a limited capability 
of conducting mountain warfare, might be 
deployed to such areas.

above 600 m of relative height limit the 
mobility and require specific knowledge 
and equipment. Motorized transportation, 
including helicopters, is possible in low 
and high mountains.

as extremely steep slopes, which can 
be managed only by special trained 

individuals and units.
Like all across our planet, the climate 

in the mountains depends on the latitude 
and its position related to the oceans 
(Veyret & Veyret, 1962). The climate, which 
includes temperatures, precipitation, 
humidity and wind, isprimarily affecting 
survivability of units. Combining all of 
these components calls for a tool which 
could assist planners in pre-deployment 
stage. They should be aware of peculiarities, 
which are expected on the way of mission 
accomplishment and incorporate training 
and equipment assets. Writing about 
mountains, the whole spectre of dry, hot, 
wet and cold environments have to be 
taken into account.

Conclusion
This article reflects the complexity and 

difficulties concerning the identification of 
mountain environment and all pertaining 
features, important for military usage. 
Numerous definitions, descriptions and 
classifications of mountains set by nations 
and international organizations, call for 
agreed, valid and overall classification, 
constructed to be a simple and helpful tool 
for all users within NATO. Constructive 
discussions will be indispensable to bring 
this idea to life.

Notes, comments, discussions and any other 
information are welcome. Article is also  
available at: http://www.mwcoe.org/

 1C. Körner, M. Ohsava: Millenium Ecosystem Assesment, Chapter 24, Mountain systems 
(283-284). United Nations Environment Programme World Conservation Monitoring Centtre 
(Kapos et al. 2000).

2 ATP 3.2.1 – Allied Land Tactics
3USA: FM 3-97.6 (90-6) Mountain Operations, ITA:PSE 3.2.10 »Le operacioni in ambiente 

montano e climi rigidi, FRA: EMP 23 431 Doctrine d’ emploi des forces terrestres en zone mon-
tagneuse...

4Research and Technology Organization, transformed to CSO (Collaboration Support Office) 
within NATO Science and Technology Organization.

 5Currently, the majority of standards is established within national authorities. 
6Up to 2014 defined within NATO STANAG 3992, which has been cancelled and superseded 

by STANAG 2592.
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Figure 3. Tasiilaq Town With Fjord And Mountains – Acessed On: www.randalharlow.com 
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