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CHARACTERISTICS OF COLD WEATHER ENVIRONMENTS
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Reinforced

	Task Number
	Task Title

	
	



Academic
Hours


Test


The lesson listed below will test the students on the material in this lesson:
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SECTION II
INTRODUCTION



Motivator


Terminal

Learning

Objective 
	Action:
	Describe the characteristics of cold weather environments 

	Condition:
	In a classroom environment.

	Standard:
	Correctly describe the characteristics of cold weather environments.




Safety

Requirement



Risk

Assessment

Level


Environmental

Considerations



Evaluation



Instructional

Lead-in


SECTION III
PRESENTATION


ELO 1

	Action:
	Describe the climate and weather patterns of a maritime (cold-wet) environment

	Condition:
	In a classroom environment.

	Standard:
	Properly describe the climate and weather patterns of a maritime (cold-wet) environment.




Learning Step/

Activity (LS/A)

1, ELO 1



LS/A 1, ELO 1



ELO 2

	Action:
	Describe the climate and weather patterns of a continental (cold-dry) climate

	Condition:
	In a classroom environment.

	Standard:
	Properly describe the climate and weather patterns of a continental (cold-dry) climate.



Learning Step/

Activity (LS/A)

1, ELO 2



LS/A 1, 

ELO 2


ELO 3

	Action:
	Describe the key geographic features, various climatic conditions, weather patterns, and Unique phenomena of sub-arctic, arctic, and mountainous regions

	Condition:
	In a classroom environment.

	Standard:
	Properly describe the key geographic features, various climatic conditions, weather patterns, and Unique phenomena of sub-arctic, arctic, and mountainous regions



Learning Step/

Activity (LS/A)

1, ELO 3



LS/A 1, 

ELO 3




SECTION IV
SUMMARY



Review/

Summarize

Lesson




Check on

Learning



Transition to

Next Lesson


Appendix A

Visual Masters
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Characteristics

of

Cold Weather 

Environments

Characteristics

of

Cold Weather 

Environments


Areas of the world with extreme cold temperatures mountains or deep snow cover will greatly effect military operations.

Before you can conduct successful operations in these areas you need to understand the unique characteristics of this environment. 

Understand that it is often harsh and very unforgiving.
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Cold Regions of The World

Cold Regions of The World

Arctic 

Sub

-

Arctic

Temperate


Cold regions of the world cover 50% of the Earth’s dry land mass.

In the Northern  Hemisphere there are three sub regions the Arctic, Sub-arctic and Temperate.

These regions progress as you move away from the poles.

Arctic This region is barren has little or no cover, fuel sources or building materials.       

Sub-arctic Forested in some parts, barren in others.

This region has abundant cover, fuel sources and building materials in the forested areas.    

Temperate Heavily forested largest trees in the world.

Plenty of cover,  fuel  sources and building materials.  


Cold regions of the world cover 65% of the Eurasian land mass, 45% of the North American continent and portions of the Southern Hemisphere i.e.. Antarctica and the Andes mountains of South America.
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Geography

Geography

Climate

Climate

Hazards and Phenomena

Hazards and Phenomena

Hazards and Phenomena


We will discuss these sub-regions with regards to the three areas shown geography, climate and hazards and phenomena. 
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Mountains

Mountains

Obstacles to transportation

High peaks hinder radio communications

Physically fit

Specialized techniques required for

safe crossing

Mountain weather 

-

delays movement / supplies

Sub

-

unit more self

-

sufficient


Each of the three sub regions contains mountains.

Mountains of all types will create problems.

Mountains are obstacles to transportation and communication.

Delays to re-supply operations are common due to frequent bad weather.

Small unit operations are more effective.

However they need to be more self-sufficient due to the difficulty of re-supply.
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Rivers

Rivers

Glacier Fed in Arctic and Sub

-

Arctic

After Freeze

-

up Good Transportation Routes


Rivers of cold regions can be major obstacles to movement.

Arctic and Sub-arctic rivers are usually glacier fed and have swift currents.

Glacier fed rivers usually have braided channels making them hard to cross or follow the main channel.

They can be excellent transportation routes both during the winter and summer.

During spring and fall rivers are not good routes due to inconsistent ice cover.

Be aware that not all rivers freeze enough to make good routes in the winter.
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Forested Areas

Forested Areas

Dense in temperate regions

Moderate in subarctic regions

Absent in arctic regions


Forested areas cover the temperate and some of the sub-arctic regions.

 However they are not present in the arctic.

Forests provide good cover and building supplies for fighting positions. 

They can restrict movement if they are dense.
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Tundra

Tundra

Common in Arctic

Normally Covered in Tussocks

Difficult to Move Through in Summer


Tundra is a treeless area located between the ice cap and tree line of arctic regions.

It covers much of the arctic region in lieu of forests.

Tundra is made up of various grasses and mosses, it can be completely covered or have clumps called tussocks.

Movement is difficult in the summer but gets easier in the winter when the ground is frozen
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Muskeg

Ground Soft and Spongy

Many Standing Pools Of Water

Very Difficult to Move Through in Summer 


Muskeg is a type of vegetation found in poorly drained areas of the tundra.

Can have many standing ponds of water.

The ground is usually soft and spongy or it can be a vast shallow swamp.

Again movement is difficult in the summer but gets easier in the winter when the ground is frozen.   
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Permafrost

Permafrost

Permanently frozen ground

Ground temperature 32°F or less for 2 or more years

Continuous in the Arctic

Discontinuous in Subarctic and further south

Temperate regions free from permafrost


Permafrost is permanently frozen ground that occurs when the ground temperature is 32°F or colder for 2 or more years.It is continuous in the Arctic, discontinuous in the sub-arctic, and non-existent in the temperate region.  
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Permafrost

(cont.)

Permafrost

(cont.)

Thickness varies from a few feet to over 1000 feet

Tundra keeps permafrost from thawing

Frozen ground prevents drainage

Fighting positions

May have to be built above ground

May have to be built above ground

Will require engineer support to be built below ground

Will require engineer support to be built below ground


The thickness of permafrost varies from of few feet to over a thousand feet in depth.

Tundra prevents the thawing of permafrost. 

The frozen ground prevents the draining of water, contributing to the formation of muskeg.

In areas where permafrost is present fighting positions will have to be built above ground unless engineer support is available.  
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Glaciers and Polar Ice Caps

Glaciers and Polar Ice Caps

Cover 10% of Earth’s Surface

Alaska 2% of the Earth’s Glaciers

Specialized Training Required for Negotiating


Glaciers and polar icecaps cover 10% of the earth’s surface.

Alaska contains 2% of the total glaciers.

Glaciers are the highway into the mountains, normally being easier and safer to negotiate than the surrounding ridges and peaks, however specialized training is required to protect against a glaciers unique hazards.    
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Climate
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Continental Zone

Continental Zone

Light to heavy precipitation

Strong  winds common

Hot summers / cold winters


A continental climate is any climate not influenced by a large body of water.

It can have little to heavy precipitation with most occurring on the leeward side of mountains.

Strong winds are common, especially in mountains.

Temperatures can very from extreme hot to extreme cold depending on the location.   
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Maritime Zone

Maritime Zone

Moderate to heavy precipitation

Winds from large bodies of water

Cool summers / mild winters


A maritime climate is one that is influenced by a large body of water be it an ocean or a very large lake like the great lakes.

It normally has moderate to heavy precipitation.

The winds in this climate normally come from the water.

The temperatures are milder due to the effect of the body of water. 
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Arctic Region

Arctic Region

Cold winds / little moisture

Dry climate

Extremely high winds not uncommon

Summer mean temperature approximately 40°F

Winter mean temperature approximately 

-

15°F

Snow cover 9 months per year


The winds in the arctic are cold and can be very severe.

This climate has little or no moisture, or humidity. 

The average summer temperature is 40°F in the summer and -15°F in the winter. 

Snow cover is approximately nine months out of the year. 

The temperature and snow cover are also influenced by the lack of sunlight in the winter.  
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Subarctic Region

Subarctic Region

Strong winds 

Summer mean temperature approximately 65° to 90°F

Winter mean temperature approximately 5° to  

-

60°F

Snow cover 6 months per year


Strong winds are not uncommon. 

The summer temperature averages from 65°F to 90°F depending on the influence maritime or continental. 

The average winter temperature is 5°F to -60°F again depending on the influence. 

There is snow cover approximately 6 months of the year. 

The winter temperatures are affected by the lack of sunlight with only about 4 hours of sun on the shortest day. 
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Temperate Region

Temperate Region

Temperature varies greatly

-

extreme hot to extreme 

cold

Climate is determined by latitude, altitude, and 

geographical features


The temperate region varies greatly; the summer temperatures can be very hot or quite mild, winter temperatures can be bitter cold or more mild. 

The overall climate can be very dry or very wet. 

All of these things depend on the influence either maritime or continental. 

The climate is also affected by latitude, altitude and the presence of mountains and other geographical features.   
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Hazards / Phenomena
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Ice Fog

Ice Fog

Obscures vision and target recognition

Hinders movement

Leaves signature when weapons are fired or vehicles are 

operated

Numerous supplementary positions are needed for weapons

Can be used to conceal your movement


Ice fog occurs when three things are present temperatures of -30°F or colder a heat or vapor source, and still air conditions. 

The moisture from the heat source crystallizes in the air forming fog. Ice fog can severely hinder or help operations. 

It obscures vision, which hinders target acquisition,but can conceal your activities. 

It leaves a signature from weapons and vehicles, which makes many supplementary positions necessary.  
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Blizzard

Blizzard

High winds

Blowing snow

Reduced visibility

Usually lasts 24 hours or less


A blizzard is caused by high winds and snow  either falling or from the ground. 

Visibility can be reduced from a few hundred feet to 10 feet or less.

Blizzards normally last 24 hours or less, however on rare occasions they can last longer.  
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Whiteout

Loss of Depth Perception

Units Should Stop and Wait Condition out


A whiteout is caused by sunlight being diffused through an unbroken cloud layer onto an unbroken snow surface. 

This condition causes complete loss of depth and horizon perception. 

Everything looks flat. 

When this occurs units should stop and wait it out if the mission permits.  
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Temperature Inversion

Temperature Inversion

Cold air settles in low areas

Warm air settles on top of cold

Can be 20°F difference

Bivouac site selection


Everyone knows that as you gain elevation the temperature gets colder.

 During a temperature inversion the opposite is true, as you gain elevation the temperature rises, to a certain extent. 

What happens is cold air settles in low lying areas and warm air settles on top. 

There can be as much as a 20°F difference in temperature. 

This will effect bivouac selection. 

This is a common occurrence at Black Rapids on the ski slopes.    
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Looming

Optical Illusion Where Objects appear Closer

Normally Occur in Extreme Cold Dry Air


Looming is an optical illusion where objects appear closer and taller than they actually are. 

This normally occurs in cold still air. It makes range estimation inaccurate. 
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Aurora Borealis

Caused by Charged Particles Produced by the Sun

Occur Approximately 280 Days Per Year

Aurora Borealis Activity Can Adversely Effect AM 

Commo 

But Enhance FM

In Southern Hemisphere Called Aurora 

Australis


Aurora Borealis (Northern Lights) are caused by charged particles produced by the sun, deflected by the Earth’s magnetic field and drawn towards the poles. 

This causes a light show in the sky being most visible on cold clear nights. 

They occur year round both day and night. 

They have been reported as far south as Mexico City. 

They disrupt AM communications but can enhance FM commo. 

In the southern hemisphere they are known as Aurora Australis.    
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SECTION V
STUDENT EVALUATION



Testing

Requirements



Feedback

Requirements


Appendix D

Index of student Handouts



This Appendix

Contains

	Title/Synopsis
	Pages

	SH-1, Advance Sheet
	SH-1-1 thru SH-1-2



Advanced Sheet for TSP C001, Title:  Characteristics Cold Weather Environments 


Overview



TLO

Terminal Learning Objective for this lesson is:

	Action:
	Describe the characteristics of cold weather environments 

	Condition:
	In a classroom environment.

	Standard:
	Correctly describe the characteristics of cold weather environments.



Enabling
Learning
Objectives

Student 
Assignments



Bring to

Class


Note to
Students

C001


1.0


Characteristics of Cold Weather Environments 





Send comments and recommendations on DA Form 2028 (Recommended Changes to Publications and Blank Forms) directly to:





		ATTN:  TRAINING ADMINISTRATOR


		COMMANDANT USARAK NWTC


		1060 GAFFNEY ROAD #9900


		FORT WAINWRIGHT AK 99703-9900





The Lesson Developer in coordination with the USARAK NWTC foreign disclosure authority has reviewed this lesson.  This lesson is releasable to foreign military students from all requesting foreign countries with Approval of Commandant USARAK NWTC.





This lesson requires the following academic hours:





			Peacetime			Mobilization


			Hours	/  Methods		Hours	/  Methods


			1.0     	/  CI			1.0    	/  CI					___________________________________


	Total Hours:	1.0    				1.0    























None





Before class read:  Student Handout , Advance Sheet, and NWTC CWOM, Chapter 1, Section I.





During Class:  Participate in discussion and practical exercises.





After Class:  Turn in recoverable references and equipment after the examination for this lesson.





This TSP requires one small group leader (SGL) who meets the requirements listed in the Course Management Plan.  In addition, the SGL will:





Read and study all TSP materials and be prepared to conduct the class.


Conduct the class in accordance with this TSP.


Collect all recoverable materials after the examination for this lesson.








Method of instruction:  SG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:20 to 00:30


Media used:  None





NOTE: 	Refer the students to page 1-2 in their USARAK NWTC


Cold Weather Operations Manual, and the platform class.





Instructor Materials:


TSP


( 	NWTC Cold Weather Operations Manual


Risk Management for Winter Operations





Student Materials:


NWTC Cold Weather Operations Manual


Risk Management for Winter Operations


Pen and notepad








The classroom must be large enough to facilitate 100 students and SGL.








None





This TSP has questions throughout to check on learning or generate discussion among the group.  You are expected to add any questions that you deem necessary to clarify points for the group or to expand upon any matter discussed.





You must know the information contained in this TSP well enough to teach from it, not read from it.





The following individuals reviewed and approved this lesson for publication and incorporation into the 





Method of instruction:  SG


Type of instruction:  CO


Instructor to student ratio:  1:Class


Time of instruction:  00:02 to 00:03


Media used:  None











Areas of the world with extreme cold temperatures, mountains or deep snow cover will effect military operations more than any other environment.  Both leaders and soldiers need to understand the characteristics and phenomena common to these regions in order to successfully operate in this harsh, often unforgiving environment.











.NOTE:	Inform the students of the following Terminal Learning Objective (TLO) requirements.





At the completion of this lesson, you will





Ensure that students:





(  Receive a risk assessment prior to training.





Determined by the instructor





According to local environmental SOP





After the field training exercise you will participate in a written examination testing your knowledge of over snow movement techniques. 





NOTE:	(  Inform the students where their examination will take


	    place as posted on the training schedule and when


		    they will receive feedback on the test.  Include any


		    retest information.


		(  Inform the students that they must turn in all


    recoverable reference material after the examination.





Cold regions of the world cover 65% of the Eurasian land mass, 45% of the North American continent and portions of the Southern Hemisphere i.e.. Antarctica and the Andes mountains of South America.














ENABLING LEARNING OBJECTIVE 1





NOTE:  Inform the students of the enabling learning objective requirements





Method of instruction:  SG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:10 to 00:20


Media used:  Used





NOTE: 	Refer the students to page 1-5 in their USARAK NWTC


Cold Weather Operations Manual and platform class.





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.5, Task I.0100.01)





Maritime climates are found in areas that are subject to the influence of oceans or other large bodies of water.  Typically, maritime climates experience cool summers and mild winters, along with heavy precipitation. In the winter months, precipitation will often be in the form of rain, sleet, or wet snow.





Note: Give students examples of typical locations.











ENABLING LEARNING OBJECTIVE 2





NOTE:  Inform the students of the enabling learning objective requirements








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.2, Task I.0100.03)





D.	Phenomena and Associated Hazards





	There are several phenomena that are characteristic of cold regions.  Although not all of these phenomena create hazards, it’s possible there may be a significant impact upon military operations when they occur.





	1.  Ice fog occurs when water vapor is introduced into still air conditions with temperatures at –30(F or colder.  The water vapor crystallizes to form a cloud of ice particles.  Some of the effects of ice fog are obscured vision, and the creation of noticeable bivouac, weapon, and vehicle signatures.





	2.  Blizzard conditions are caused by high winds blowing snow from the ground or snowfall.  Although blizzard conditions rarely last for more than 24 hours, they may restrict visibility to less than 100 feet while they exist.





	3.  Whiteout conditions are caused by sunlight diffused through an unbroken cloud layer onto uniformly snow-covered terrain, resulting in a loss of both the horizon and depth perception that may make it impossible to distinguish terrain features.  Whiteout conditions rarely last for more than half an hour.  If at all possible, movement should not be attempted during whiteout conditions.





	4.  Temperature inversions occur during periods of calm, fair, weather when cold air settles into low-lying areas and warmer air lies on top of the cold air.  Temperatures in low areas may be as much as 20(F colder than those on surrounding higher ground.





	5.  Looming is an optical illusion, commonly encountered in extremely cold dry conditions, where objects and terrain features appear to be much larger and closer than they actually are.  Looming may make range estimation extremely difficult.





	6.  The Aurora Borealis (Aurora Australis in the southern hemisphere), or Northern Lights, is caused by a flow of charged particles emitted by the sun, and drawn toward the Earth's magnetic poles.  It is visible as a display of rippling, multi-colored lights visible in the nighttime sky.  Most often they appear as a greenish-white glow, although other colors may appear.  These "lights" occur  year round, but are not bright enough to be seen during daylight.  They may cause disruptions in HF communications, but have been known to actually enhance FM radio transmission and reception.









































Method of instruction: SG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:05 to 00:10


Media used:  None














A study of man’s military history in cold and mountainous regions leads to one basic conclusion- his successes and failures are measured in terms of his regard for the dominant characteristics of a cold environment. As soldiers, we must be prepared to live, move, and fight in a cold environment. Over the past 1.0 hrs we have discussed:





The climate and weather patterns of a maritime (cold-wet) environment.


The climate and weather patterns of a continental (cold-dry) climate.


The key geographic features, various climatic conditions, weather patterns, and Unique phenomena of sub-arctic, arctic, and mountainous regions.











Two factors dominate the battlefield during winter: cold and snow.  Cold can be an insidious enemy, wounding on contact and forcing the soldier to take active steps to insure his own survival.  Snow can be an encompassing obstacle, forcing the soldier to learn the use of special techniques and equipment to move about the battlefield.























(  Answer any questions the students may have on 





(  The PE’s conducted during this lesson also acted as a check on


    learning.





(  Answer any questions the students may have on 





(  The PE’s conducted during this lesson also acted as a check on


    learning.





Information covered in this lesson may appear on the end of course written examination.








NOTE:	Inform the students of where the examination will take place as posted on the training schedule, and when they will receive feedback on the test.  Include any retest information.


















































ENABLING LEARNING OBJECTIVE 3





NOTE:  Inform the students of the enabling learning objective requirements








This Appendix contains the items listed in this table--





During this lesson you will learn about the characteristics of cold weather environments, which is a critical task for all Level I Mountaineers.  This information you are going to learn is widely used and important for military operations in cold weather and mountainous terrain.





The ELO’s for this lesson are:


Describe the climate and weather patterns of a maritime (cold-wet) environment.


Describe the climate and weather patterns of a continental (cold-dry) climate. 


Describe the key geographic features, various climatic conditions, weather patterns, and Unique phenomena of sub-arctic, arctic, and mountainous regions.




















Before Class:  Read Chapter 1 in your USARAK NWTC Cold Weather Operations Manual.











You must bring the following materials to class:


NWTC Cold Weather Operations Manual


Risk Management for Winter Operations


Pen and notepad








It is your responsibility to come to do the homework prior to class.  NWTC expects you to come to training prepared.  You will participate in small group discussions as well as practical exercises.  You will also be responsible for mastery of all subjects covered prior to this period of instruction, as tasks previously taught are prerequisites for successful completion of the practical exercise portion of this training.  Failure to read and study assignment(s) above will result in your inability to participate with the rest of the group.  





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.2, Task I.0100.03)





	1.  The Arctic.  Located above the Arctic circle, Arctic areas are typically subject to continuous permafrost, and barren with little to no cover, fuel sources or building materials.  The Arctic is snow-covered approximately 9 months out of each year.





	2.  The Sub-Arctic.  Located south of the Arctic circle, Sub-Arctic areas may have discontinuous areas of permafrost, and may be snow-covered from 6 to 8 months of each year.  Sub-Arctic areas may be barren or heavily forested; abundant cover, fuel, and building materials are found in forested areas.





	3.  Temperate.  Temperate areas are characterized by a complete lack of permafrost, and extensive forests that provide abundant building materials, fuel, and cover.  They are generally snow-covered from 3 to 6 months of each year, although in dry years snowfall may be minimal.





B.	Geography





	1.  Each of the sub-regions contain mountains, which will provide exceptional challenges to military operations. Among the difficulties encountered will be:





		a.  Obstacles to transportation and communications





		b.  Delays to movement and re-supply caused by bad weather, and forcing units to be more self-sufficient





	2.  Rivers found in cold regions may aid movements or be major obstacles, depending upon the time of year.





		a.  Arctic/Sub-Arctic rivers are usually glacier-fed, with many braided channels and swift currents





		b.  Glacier-fed rivers change course frequently, making river navigation difficult, and rendering map data suspect





		c.  If shallow-draught boats are available, rivers may provide valuable lines of communication in summer, and once firmly frozen, may offer high-speed routes for both mounted and dismounted movement.  During spring and early winter (break-up and freeze-up) however, rivers may be impassable.  Some rivers, especially in temperate areas, may not freeze solidly enough to allow for winter movement.






























































(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.2, Task I.0100.03)





b.  Specialized training is necessary to protect personnel from the hazards encountered during movement on glaciers.  Two of the hazards are ice and snow avalanches and falling into hidden crevasses.





C.	Climates of Cold Regions





Climate may vary greatly from one sub-region to another.





		1.  Arctic regions generally have summer high temperatures of +40(F, and winter lows of –40(F along with severe wind-chill.





		2.  Sub-Arctic regions have average summer temperatures of +65(F, with highs of +90(F possible.  In winter, +5(F is normal although the temperature can easily drop to -65(F or even colder





		3.  The climate in temperate areas will vary greatly, and it is virtually impossible to make a general statement of the conditions.  Either maritime or continental influences, as well as the latitude, elevation, and terrain will determine the climate.





		4.  In both the Arctic and Sub-Arctic cold temperatures are also the result of the decreased amount of sunlight experienced in winter.  In the Sub-Arctic, on the shortest day of the winter the sun will only rise above the horizon for approximately four hours.  In the high latitudes of the Arctic, the sun may disappear for several months.





		5.  The ability to predict weather is a valuable asset to soldiers operating in a cold environment.  Certain occurrences or types of cloud formations are good indicators that a storm is approaching within the next 24 to 48 hours:





a. Cirrus clouds, or “Mare's Tails” indicate possible precipitation in the next 24 to 48 hours 





b.  Lenticular, or lens-shaped, clouds above peaks or ridges indicate high winds aloft as well as increasing moisture content in the air.





c.  A halo around the sun or moon, followed by thickening cirrus clouds, indicates increasing moisture content in the air; possible precipitation in the next 24 to 48 hours 





d.  Plumes of blowing snow from peaks or ridges indicate high winds and an approaching storm.





e.  Clouds that thicken and appear to be getting lower throughout the day are the best and most obvious indicator of deteriorating weather.








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.2, Task I.0100.03)





3.  Forests may cover temperate regions and large areas in the Sub-Arctic.  There are no forests in the Arctic.





Forests provide abundant fuel and building materials, as well as


cover and concealment.





	b.  Dense forests may severely restrict both mounted and dismounted movement.





4.  Tundra is a treeless ecosystem found between the ice cap and the treeline of arctic regions and above the treeline in moutain ranges characterized by low growing vegetation and a frozen subsoil.





		a.  Tundra is composed of mosses and grasses (clumps of grass are called tussocks).





		b.  Foot movement is difficult in summer, but becomes easier when tundra is frozen.





	5.  Muskeg is a form of vegetation often found in poorly drained areas of the tundra.





Muskeg is characterized by numerous stagnant ponds, and


the ground is usually damp and spongy, or may even be a vast shallow swamp.





b.  Foot and vehicle movement is difficult in summer, but easier


once the Muskeg has frozen.





	6.  Permafrost is ground that remains frozen year-round.  Excavation in areas of permafrost may require demolitions or engineer support.





		a.  Permafrost forms when the ground temperature in a given area remains at 32(F or colder for two years or longer.





		b.  Permafrost may vary in thickness from several inches to over a thousand feet.





	7.  Glaciers and Polar Ice Caps cover 10% of the earth's surface.  Alaska alone has 2% of the worlds glaciers within its borders.  Glaciers are natural highways through mountainous regions.





		a.  Glaciated terrain often offers easier and safer routes for dismounted movement than surrounding peaks and ridges.
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A.	Cold Regions of the World





	Cold regions of the world comprise over 50% of the planet's dry land surface.  For military purposes, a cold region is defined as any area where snowfall or cold temperatures restrict movement or operations for more than one month of each year.  Cold regions may be found in both the Northern and Southern Hemispheres, to include the entire continent of Antarctica, Patagonia (southern South America), the Andes mountains, 45% of the North American continent, and approximately 65% of the Eurasian land mass.  In the Northern Hemisphere, there are three sub-regions:





	








Method of instruction:  SG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:10 to 00:20


Media used:  Used





NOTE: 	Refer the students to page 1-5 in their USARAK NWTC


Cold Weather Operations Manual, and the platform class.





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 1.5, Task I.0100.02)





Continental climates occur in areas not subject to the influence of large bodies of water.  Continental climates generally have much hotter summers and colder winters than maritime climates.  Precipitation in areas subject to continental climates is generally not as great as in maritime climates, although violent summer storms are common.  In winter, the bitter cold and reduced precipitation results in drier snow and shallower snowpacks than those of maritime climates.





Note: Give students examples of typical locations.
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Tundra

Common in Arctic



Normally Covered in Tussocks



Difficult to Move Through in Summer



Tundra is considered a terrain feature itself due to the area it covers.

It covers much of the arctic region in lieu of forests.

Tundra is made up of various grasses and mosses, it can be completely covered or have clumps called tussocks.

Movement is difficult in the summer but gets easier in the winter when the ground is frozen
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Arctic Region

Cold winds / little moisture



Dry climate



Extremely high winds not uncommon



Summer mean temperature approximately 40°F



Winter mean temperature approximately -15°F



Snow cover 9 months per year



The winds in the arctic are cold and can be very severe.

This climate has little or no moisture, or humidity. 

The average summer temperature is 40°F in the summer and -15°F in the winter. 

Snow cover is approximately nine months out of the year. 

The temperature and snow cover are also influenced by the lack of sunlight in the winter.  
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Ice Fog

Obscures vision and target recognition



Hinders movement



Leaves signature when weapons are fired or vehicles are operated



Numerous supplementary positions are needed for weapons



Can be used to conceal your movement



Ice fog occurs when three things are present temperatures of -30°F or colder a heat or vapor source, and still air conditions. 

The moisture from the heat source crystallizes in the air forming fog. Ice fog can severely hinder or help operations. 

It obscures vision, which hinders target acquisition,but can conceal your activities. 

It leaves a signature from weapons and vehicles, which makes many supplementary positions necessary.  
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Whiteout

Loss of Depth Perception



Units Should Stop and Wait Condition out



A whiteout is caused by sunlight being diffused through an unbroken cloud layer onto an unbroken snow surface. 

This condition causes complete loss of depth and horizon perception. 

Everything looks flat. 

When this occurs units should stop and wait it out if the mission permits.  
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Looming

Optical Illusion Where Objects appear Closer



Normally Occur in Extreme Cold Dry Air



Looming is an optical illusion where objects appear closer and taller than they actually are. 

This normally occurs in cold still air. It makes range estimation inaccurate. 
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Aurora Borealis





Caused by Charged Particles Produced by the Sun



Occur Approximately 280 Days Per Year



Aurora Borealis Activity Can Adversely Effect AM Commo But Enhance FM



In Southern Hemisphere Called Aurora Australis



Aurora Borealis (Northern Lights) are caused by charged particles produced by the sun, deflected by the Earth’s magnetic field and drawn towards the poles. 

This causes a light show in the sky being most visible on cold clear nights. 

They occur approximately 280 days per year both day and night. 

They have been reported as far south as Mexico City. 

They disrupt AM communications but can enhance FM commo. 

In the southern hemisphere they are known as Aurora Australis.    
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Temperature Inversion

Cold air settles in low areas

Warm air settles on top of cold

Can be 20°F difference

Bivouac site selection



Everyone knows that as you gain elevation the temperature gets colder.

 During a temperature inversion the opposite is true, as you gain elevation the temperature rises, to a certain extent. 

What happens is cold air settles in low lying areas and warm air settles on top. 

There can be as much as a 20°F difference in temperature. 

This will effect bivouac selection. 

This is a common occurrence at Black Rapids on the ski slopes.    
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Blizzard

High winds



Blowing snow



Reduced visibility



Usually lasts 24 hours or less





A blizzard is caused by high winds and snow  either falling or from the ground. 

Visibility can be reduced from a few hundred feet to 10 feet or less.

Blizzards normally last 24 hours or less, however on rare occasions they can last longer.  
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Temperate Region



Temperature varies greatly- extreme hot to extreme cold



Climate is determined by latitude, altitude, and geographical features



The temperate region varies greatly; the summer temperatures can be very hot or quite mild, winter temperatures can be bitter cold or more mild. 

The overall climate can be very dry or very wet. 

All of these things depend on the influence either maritime or continental. 

The climate is also affected by latitude, altitude and the presence of mountains and other geographical features.   
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Hazards / Phenomena
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Subarctic Region

Strong winds 



Summer mean temperature approximately 65° to 90°F



Winter mean temperature approximately 5° to  -60°F



Snow cover 6 months per year



Strong winds are not uncommon. 

The summer temperature averages from 65°F to 90°F depending on the influence maritime or continental. 

The average winter temperature is 5°F to -60°F again depending on the influence. 

There is snow cover approximately 6 months of the year. 

The winter temperatures are affected by the lack of sunlight with only about 4 hours of sun on the shortest day. 
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Glaciers and Polar Ice Caps

Cover 10% of Earth’s Surface



Alaska 2% of the Earth’s Glaciers



Specialized Training Required for Negotiating



Glaciers and polar icecaps cover 10% of the earth’s surface.

Alaska contains 2% of the total glaciers.

Glaciers are the highway into the mountains, normally being easier and safer to negotiate than the surrounding ridges and peaks, however specialized training is required to protect against a glaciers unique hazards.    
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Continental Zone

Light to heavy precipitation





Strong  winds common





Hot summers / cold winters



A continental climate is any climate not influenced by a large body of water.

It can have little to heavy precipitation with most occurring on the leeward side of mountains.

Strong winds are common, especially in mountains.

Temperatures can very from extreme hot to extreme cold depending on the location.   
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Maritime Zone

Moderate to heavy precipitation





Winds from large bodies of water





Cool summers / mild winters



A maritime climate is one that is influenced by a large body of water be it an ocean or a very large lake like the great lakes.

It normally has moderate to heavy precipitation.

The winds in this climate normally come from the water.

The temperatures are milder due to the effect of the body of water. 
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Climate
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Permafrost

Permanently frozen ground



Ground temperature 32°F or less for 2 or more years



Continuous in the Arctic



Discontinuous in Subarctic and further south



Temperate regions free from permafrost



Permafrost is permanently frozen ground that occurs when the ground temperature is 32°F or colder for 2 or more years.It is continuous in the Arctic, discontinuous in the sub-arctic, and non-existent in the temperate region.  
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Permafrost

	(cont.)

Thickness varies from a few feet to over 1000 feet



Tundra keeps permafrost from thawing



Frozen ground prevents drainage



Fighting positions

May have to be built above ground

Will require engineer support to be built below ground



The thickness of permafrost varies from of few feet to over a thousand feet in depth.

Tundra prevents the thawing of permafrost, however due to the warming trend of the earth permafrost is starting to melt.

The frozen ground prevents the draining of water, contributing to the formation of muskeg.

In areas where permafrost is present fighting positions will have to be built above ground unless engineer support is available.  
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Muskeg

Ground Soft and Spongy



Many Standing Pools Of Water



Very Difficult to Move Through in Summer 





Muskeg is a form of tundra found in areas of poor drainage.

Can have many standing ponds of water.

The ground is usually soft and spongy or it can be a vast shallow swamp.

Again movement is difficult in the summer but gets easier in the winter when the ground is frozen.   	
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Geography
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Rivers

Glacier Fed in Arctic and Sub-Arctic



After Freeze-up Good Transportation Routes



Rivers of cold regions can be major obstacles to movement.

Arctic and Sub-arctic rivers are usually glacier fed and have swift currents.

Glacier fed rivers usually have braided channels making them hard to cross or follow the main channel.

They can be excellent transportation routes both during the winter and summer.

During spring and fall rivers are not good routes due to inconsistent ice cover.

Be aware that not all rivers freeze enough to make good routes in the winter.
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Forested Areas

Dense in temperate regions



Moderate in subarctic regions



Absent in arctic regions



Forested areas cover the temperate and some of the sub-arctic regions.

 However they are not present in the arctic.

Forests provide good cover and building supplies for fighting positions. 

They can restrict movement if they are dense.
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Mountains

Obstacles to transportation



High peaks hinder radio communications



Physically fit



Specialized techniques required for

safe crossing



Mountain weather - delays movement / supplies



Sub-unit more self-sufficient



Each of the three sub regions contains mountains.

Mountains of all types will create problems.

Mountains are obstacles to transportation and communication.

Delays to re-supply operations are common due to frequent bad weather.

Small unit operations are more effective.

However they need to be more self-sufficient due to the re-supplies
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Cold Regions of The World

Arctic 



Sub-Arctic



Temperate





Cold regions of the world cover 50% of the Earth’s dry land mass.

In the Northern  Hemisphere there are three sub regions the Arctic, Sub-arctic and Temperate.

These regions progress as you move away from the poles.

Arctic This region is barren has little or no cover, fuel sources or building materials.       

Sub-arctic Forested in some parts, barren in others.

This region has abundant cover, fuel sources and building materials in the forested areas.    

Temperate Heavily forested largest trees in the world.

Plenty of cover,  fuel  sources and building materials.  	



Cold regions of the world cover 65% of the Eurasian land mass, 45% of the North American continent and portions of the Southern Hemisphere i.e.. Antarctica and the Andes mountains of South America.
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Geography





Climate

Hazards and Phenomena



We will discuss these sub-regions with regards to the three areas shown geography, climate and hazards and phenomena. 	
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Characteristics

 of

 Cold Weather Environments







Areas of the world with extreme cold temperatures mountains or deep snow cover will greatly effect military operations.

Before you can conduct successful operations in these areas you need to understand the unique characteristics of this environment. 

Understand that it is often harsh and very unforgiving.










