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Figure 1: Distribution of body heat



 

 

 

 

Figure 2: The body’s heat loss and heat production
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Figure 3: The body's 
water content 
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Figure 4: Wind chill effect 

Effective temperature 
°C (°F) 

Degree of 
risk 

Effect on the body Good advice 

0°C  to –10°C 
(32°F  to 14°F) 

Low Mild discomfort Dress according to the 
conditions 

–11°C  to –25°C 
(15°F  to –13°F) 

Moderate Uncomfortable. Bare skin feels 
cold. Risk of hypothermia in the 
event of prolonged periods 
without appropriate protection. 

Dress warmly. 
Windproof outer 
garments are important. 
Remember to cover 
your head, neck and 
hands. 

–26°C  to –45°C 
(–14°F  to –49°F) 

High Risk of frostbite: check your 
fingers, toes and face (particularly 
the nose and ears) for signs of 
numbness and white 
discolouration (frostbite). 
Risk of hypothermia in the event 
of prolonged periods without 
protection. 

Dress warmly, 
preferably with several 
layers of windproof 
fabric. Cover all bare 
skin, remember face 
and hands. Keep 
moving. 

–46°C  to –59°C 
(–50°F  to –74°F) 

Extreme Bare skin can freeze within 
minutes: frequently check your 
face, arms and legs for numbness 
and white discolouration. High 

Be careful! Dress 
warmly, with several 
layers of windproof 
outer garments. Cover 
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risk of hypothermia in the event 
of prolonged periods spent 
outdoors. 

all bare skin. Limit time 
spent outdoors to short 
periods, and be 
prepared to seek 
shelter. Keep moving at 
all times. 

–60°C  and colder 
(–75°F  and colder) 

Extreme Outdoor conditions are lethal: 
bare skin can freeze in less than 
two minutes. 

Limit time spent 
outdoors to a minimum. 
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FROSTBITE/C
OLD-RELATED 
INJURIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FROSTBITE/C
OLD-RELATED 
INJURIES  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
HYPOTHERMI
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Hazard: 
 
Team 
members are 
exposed to 
localised 
frostbite 
injuries in 
exposed body 
parts while 
marching.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Team 
members do 
not maintain 
adequate 
combat 
capability and 
become 
dehydrated 
and exhausted 
while 
marching. 
 

Reason: 
Natural: 
Wind chill factor 
and general 
severe cold 
increases the risk 
of local frostbite 
injuries occurring. 
 
Human: 
Inadequate 
clothing. 
Inadequate use of 
clothing. The unit 
ignores signs of 
local frostbite 
injuries and fails to 
take immediate 
action/ 
buddy help. 
 
Personnel allow 
metal to come into 
direct contact with 
their skin. 
 
Personnel wear 
shoes that are too 
small for them. 
 
Bare skin. 
 
Wet clothing. 
 
Poor hygiene.  
 
 
Natural: 
Factors which 
could have an 
impact: severe 
cold, difficult 
marching 
conditions, wind, 
etc. 
 
Human: 
Poor 
reconditioning 
linked to fluid, 
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Action: 
Focus on procedures for buddy checks 
 
Carry out SIBIR at least once a day 
and as necessary depending on the 
situation 
 
Essential training linked to correct use 
of clothing before and during the 
exercise 
 
Training concerning immediate action 
in the event of local frostbite injuries 
prior to the exercise. Including: buddy 
service and rapid bivouacking. 
 
Wear gloves/mittens, etc. to avoid 
direct skin contact with metal. 
 
Check shoe sizes before the start of 
the exercise 
 
Cover all skin, wear mittens Face 
mask for cold weather and 
glasses/goggles 
 
Dry clothing at every opportunity 
 
 
 
 
 
 
 
 
 
 
 
 
Skin to skin 
 
Monitor hygiene in connection with 
implementation of SIBIR 
 
Logging of previous frostbite injuries 
before STARTEX.  
Strong focus on fluids and nutrient 
supply in bivouac and during 
marching. Provide reassurance that 

A,F4 Resid
ual 
risk: 

Remarks5: 
Equipment: 
Mask, 
glasses/gogg
les. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Individuals 
have 
sufficient 
capacity to  



 
 
 
 

nutrition, hygiene 
and sleep. At a 
general level, the 
unit does not have 
enough time to 
maintain its own 
combat capability. 
The unit continues 
to march despite 
clear signs that 
some individuals 
are becoming 
exhausted. 

everyone can speak up about any 
issues 
 
This is particularly important under 
challenging weather conditions. 
Optimise the route of the march with 
regard to avoiding natural obstacles, 
steep descents, areas with deep loose 
snow, etc.  

Dry clothing 

General warming of the patient 
Establish procedures concerning hot 
food and drink 

carry 2 litres 
of fluids, of 
which  
1 litre in a 
Thermos 
flask. 
 
Individuals 
are physically 
fit 
and have 
tried their 
own skiing 
equipment  
over time 
before.  
STARTEX. 
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Core temperature measurements should normally be taken by specially trained personnel. 
Measurements must only be taken once the patient has been stabilised in a warm environment or 
is being transported for final treatment. This assumes that a special thermometer is available 
(ordinary fever thermometers do not show temperatures below 34°C (93,2°F)) and that the 
measurement is taken deep inside the rectum. Measurements of skin or ear temperature are of no 
relevance in the context of hypothermia. See  
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Figure 5: Examination of patient exposed to cold  

Examination of patients exposed to low temperatures 

Check consciousness 

Impaired Consciousness (VPU) Alert (A) 

Basal Advanced 

Diagnosing and 
treatment according to 

ABC-principals Check for breathing 

No breathing Breathing 

Check for pulse 

No pulse Palpable pulse 

Assist ventilation if necessary 
Assess ABC continuously 

Recovery position 

Start CPR 

Measure 
core 
temperature 
if possible 

Remove wet clothes 
Wrapping the patient 
Active heating 
Measure core temperature if possible 
Assess ABC continuously 

Report the patient to local 911. 

Transport to suitable destination 

Establish airways 

1) Use up to 60 seconds to 
check for breathing. 
 

2) If there is no breathing, 
health care personnel can 
check for pulse before 
starting CPR. 
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Figure 8: Areas vulnerable to frostbiteFigure 6: Areas vulnerable to frostbite



Severity Symptoms and findings Type of injury

Figure 7: Levels of severity 

 

 

Figure 9: Deep frostbite Figure 9: Superficial frostbite



 

 

Figure 11: Level 1 frostbite Figure 12: Level 1 frostbite, white spots

Figure10: Level 2 frostbite, after thawing



 

Figure 14: Palms of the hands against the cheeks and earsFigure 13: Palms of the hands against the cheeks and 
nose

Figure 15: Hands under the 
armpits

Figure 16: Hands on the patient’s own stomach and feet on the stomach of a buddy



 

 

 

 

Figure 17: Deep frostbite after thawing.Figure 18: First aid in the event of deep frostbite. NB: The right hand is 
wrapped and insulated in order to prevent thawing. 
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Figure 20: Military service in a wet and cold climate

Figure 20: Incipient cold injury

Figure 21: Cold injury
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27 80,5 unlimited unlimited 

21−27 70 - 80 3−12 hours 3 hours to unlimited 

16−21 60 - 70 2−7 hours 2−40 hours 

10−16 50 - 60 1−2 hours 1−6 hours 

4−10 40 - 50 30−60 minutes 1−3 hours 

0−4 32 - 40 25 minutes 30−90 minutes 

0 32 less than 15 minutes 15−45 minutes 
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Figure 23: Improvised sunglasses made from a piece of 
paper/woodFigure 22: Improvised sunglasses made 

from a handkerchief
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