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ADMINISTRATIVE DATA

Teaching

The following courses teach this TSP to standard:

To

Standard

	Course Number
	Course Title

	NA
	Winter Instructor Qualification Course

	NA
	Cold Weather Leaders Course

	NA
	Command and Staff Orientation Course



Task 


This lesson trains to standard the task listed in the following table.
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SECTION II
INTRODUCTION



Motivator


Terminal

Learning

Objective 
	Action:
	Planning Considerations for Over Snow Movement

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of the factors that must be considered when planning movements over snow covered terrain



Safety
Requirement



Risk

Assessment

Level


Environmental

Considerations



Evaluation



Instructional

Lead-in


SECTION III
PRESENTATION


ELO 1

	Action:
	Correctly describe the advantages / disadvantages of wheeled, tracked, and over-snow vehicles for movement over deep snow or steep terrain.

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of the advantages / disadvantages of wheeled, tracked, and over-snow vehicles for movement over deep snow or steep terrain.




Learning Step/

Activity (LS/A)

1, ELO 1


LS/A 1, ELO 1



ELO 2

	Action:
	Describe the advantages/disadvantages of snow-shoeing, skiing, and sled (ahkio) hauling, and skijoring.

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of the advantages/disadvantages of snow-shoeing, skiing, and sled (ahkio) hauling, and skijoring.



Learning Step/

Activity (LS/A)

1, ELO 2



LS/A 1, ELO 2











ELO 3

	Action:
	Navigate in snow-covered terrain. 

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of navigation in snow-covered terrain. 



Learning Step/

Activity (LS/A)

1, ELO 3



LS/A 1, ELO 3



ELO 4

	Action:
	Navigate in barren terrain using dead reckoning

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of navigation in barren terrain using dead reckoning



Learning Step/

Activity (LS/A)

1, ELO 4



LS/A 1, ELO 4




ELO 5

	Action:
	Incorporate the additional time requirements for movement over deep snow and steep terrain into a movement plan  

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of the additional time requirements for movement over deep snow and steep terrain into a movement plan




Learning Step/

Activity (LS/A)

1, ELO 5


LS/A 1,

ELO 5


SECTION IV
SUMMARY



Review/

Summarize

Lesson





Check on

Learning

Transition to

Next Lesson
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Planning 

Considerations for 

Over Snow  

Movement

Planning 

Considerations for 

Over Snow  

Movement


In World War 2 during the battle for Moscow a German infantry company commander received an order to conduct a night attack against a Russian strongpoint overlooking the axis avenue of approach.

The night was perfect for winter operations.

The temperature was about -12° F, snow was falling and visibility was less than 50 feet.

The Germans moved 2 k’s on skis to release points where they cached skis and crawled forward to their attack positions.

At 0200 they rose up and began their attack within 15 minutes the battle was over, the Germans captured numerous weapons and ammo.

They killed over 50 Russians, the Germans received only 5 casualties of which only 1 was severely wounded.       
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The most preferred method of movement in a snow covered environment is a helicopter.

However air mobility has its limitations.

One of those being maintenance.

It also suffers from periods of reduced visibility due to the lack of daylight and blizzard conditions associated with this type of environment.  

Slide 3


[image: image3.wmf]REV

-

010924

3


Another method is wheeled vehicles.

Wheeled vehicles have their drawbacks due to maintenance and their inability to move off-road.

In Alaska there are only about 14,000 miles of roads, of these 2,500 are paved and in the winter only about 60%are passable.

These conditions are similar to other regions of this type in the world.   
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An alternative type of transportation, one that NWTC uses is the snow machine.

It can travel over almost any type of snow covered terrain.

The drawbacks to a snow machine is the number of personnel it can carry.

It is best suited to scout units and re-supply operations. It can skijor up to 3 personnel. 
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The last type of transportation for maneuver elements is the M973 SUSV.

The SUSV is commonly used in support of maneuver elements due to its lack of armor.

The SUSV has a planning range of 180 miles on a full tank of fuel.

It can carry up to 13 depending on the configuration of the front compartment.

The SUSV can also skijor up to 30 personnel depending on the length of rope in use.   
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Types of Cross Country Movement

Types of Cross Country Movement

Snowshoeing

Skiing

Skijoring


All of the motorized transportation have their limitations which brings us to the most reliable source of movement, individual.

What we are going to talk about is the three types of individual movement techniques and planning considerations for each.
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Use Snowshoes When...

Use Snowshoes When...

Moving through heavy brush

Terrain is rough

Troops are not proficient with skis


Snowshoes are the easiest type to learn, however they are probably the most  work to use.

When you walk on snowshoes you have to pick your feet up and walk with your legs farther apart than normal due to the width of the snowshoe.

Because of their size snowshoes are easier to maneuver through heavy brush.

Their ease of use also makes them better for rough terrain, however keep in mind that they are more work to use.  
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Use Skis When...

Use Skis When...

Long distances must be traveled

Stealth is necessary

Conditions allow


Skis are harder to learn than snowshoes but less work when mastered. 

The reason skis are less work is you don’t need to pick your feet up or walk with your legs farther apart than normal. 
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Skijoring is another type of movement that is beneficial to troops.

It takes very little energy to hold onto the rope and be pulled along. 

Remember however that a SUSV has no armor. 
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Navigation Problems

Navigation Problems

Out

-

dated map coverage

Lack of terrain features 

Snow

-

cover masks terrain features

Long periods of reduced visibility

Thickening of liquids in lensatic compass


There are several navigation problems you need to be aware of. Out-dated map coverage is common in areas like Alaska. 

The maps of Ft. Greely are dated from the early 70’s.

As we all know roads are constantly being added and the maps don’t reflect this. In the arctic regions and some of the sub-arctic regions there is a lack of terrain features.

During the winter months snow cover can mask terrain features.

You have long periods of reduced visibility due to blizzards and lack of sunlight.

The extreme cold weather can thicken the liquids in the lensatic compass.

The best place to carry your compass is inside the intermediate layer of your clothing. 

Liquid Crystal Displays, LCD’s, will fail at low temperatures.
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Dead

-

reckoning

Dead

-

reckoning

Method of navigation used in barren or featureless 

terrain, in which the navigator starts from a known 

point and moves on an azimuth for a distance 

determined by estimation, 

ie

.; pace count.


The most reliable way to navigate in this environment is by dead reckoning, provided you keep your compass warm. 
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Dead

-

Reckoning Log

Dead

-

Reckoning Log

STOP #

MAGNETIC

AZIMUTH

DISTANCE IN

METERS

GRID

AZIMUTH

ARRIVAL

TIME

REMARKS

1

346

°

1250

14

°

0920

departed

0900

2

52

°

1650

80

°

0930

east end lake

3

338

°

780

7

°

0946

reached river

4

51

°

400

79

°

1050

lost time

looking

5

257

°

600

285

°

1105

reached

destination


This is a dead reckoning log. 

Most of you have used one of these before, maybe not as detailed as this one though.

Transition for next  slide.

There are several types of  terrain you can encounter not only in a snow covered environment but anywhere.   
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Open Spaced Terrain

Open Spaced Terrain

Break only one set of tracks

Follow tree lines/natural terrain features


In open spaced terrain you want to break only one set of tracks.

Aircraft flying over can more easily spot several tracks than they can one set.

Follow the tree line as much as possible, this will aid in concealment from the ground as well as help hide your tracks from the air.   
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Dense Forest

Dense Forest

Avoid if possible

Stay near edge of wooded areas

Move through less dense portions


Avoid dense forest as much as possible.

If you must move through this type of area stay near the edge where it is not so thick. 
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Hills / Mountains

Hills / Mountains

Use gentle traverse to ascend or descend

Follow contours once elevation is gained

Avoid avalanche

-

prone slopes


When negotiating hills or mountains use gentle traverses to ascend or descend.

This makes it less fatiguing on your soldiers so they will be able to fight when they reach the objective.

As far as avalanche prone slopes are concerned avoid them at all cost. 

Very specialized training is required to even come close to negotiate them safely.

During the avalanche awareness class you will learn some warning signs to be aware of in snow covered mountainous terrain. 
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Water Routes

Water Routes

Generally excellent for navigation

Check ice thickness

Stay close to shore or bank


Water routes are generally excellent for navigation.

They can be excellent avenues for movement during freeze-up.

However you must physically check the ice thickness by cutting a hole and measuring it.

When you move on water routes treat them as an open area and stay close to the shore.

Again this will help to conceal you and your tracks.
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Night Movement

Night Movement

Route must follow easiest possible terrain

Route must be well marked


Most everybody has conducted some sort of night movement.

You all know about the breaks in contact and how long it takes.

In temperate regions this is not as big of a deal as it is in the extreme cold.

During the halts waiting for everyone to catch up yourself and your soldiers can become cold weather casualties.

Due to this fact the route should follow the easiest terrain possible.

The route should also be well marked and guides placed where appropriate.
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Planning Rates 

of March

Planning Rates 

of March


The normal planning rate for troops on hard packed gentle rolling terrain is 4 km per hour.

When you add snow or hilly terrain in there is a formula to help you judge the rate of march.
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Movement Mode and Speed

Movement Mode and Speed

Movement Mode and Speed

Movement Mode

Unbroken Trail

Broken Trail

On foot-

less than one foot of snow

1.5 to 3 kph

2 to 3 kph

On foot-

more than one foot of snow

.5 to 1 kph

2 to 3 kph

Snow Shoeing

1.5 to 3 kph

3 to 4 kph

Skiing

1.5 to 5 kph

5 to 6 kph

Skijoring

N/A

8 to 24 kph

(expected rates of march for troops carrying rucksacks over gent

(expected rates of march for troops carrying rucksacks over gent

ly rolling terrain)

ly rolling terrain)


You will notice looking at this table that the movement rate of foot with less than 1 foot of snow is the same as on snowshoes with more than 1 foot of snow.

What this means is unless you have more than 1 foot of snow snowshoes are not necessary.

You will also notice that skis are shown to be faster than snowshoes, this is due to the fact that they require less work to use.

Finally skijoring doesn’t show a time for an unbroken trail, this is because you are behind a vehicle and it is breaking trail for you. 

Slide 20


[image: image20.wmf]REV

-

010924

21

Effects of Terrain Angle on Speed

Effects of Terrain Angle on Speed

Uphill

-

Add 1 hour for every 300m 

increase in elevation

Downhill

-

Add 1 hour for every 500m 

decrease in elevation


Now let’s take a look at the effects of terrain on movement.

When you gain elevation you must add 1 hour for every 300m you move up.

This takes into account the extra time required to traverse and the more frequent halts that will be required.

Moving downhill you will have to add 1 hour for every 500m you move. 

This is because you will have to move a little slower and you could possibly have an ahkio.

More injuries occur descending than ascending.

These injuries are normally lower leg injuries.    
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Example 

Example 

Example 

Your mission is to conduct a deliberate attack.  The 

distance from your LD to assault position is 5 km.

Your route follows a unbroken trail crossing two 

ridge lines.  The first is 600 feet above the 

surrounding terrain; the second is 400 feet.  

There are 18 inches of snow on the ground.  Your 

troops are proficient on snow shoes but not on skis.

Your mission is to conduct a deliberate attack.  The 

Your mission is to conduct a deliberate attack.  The 

distance from your LD to assault position is 5 km.

distance from your LD to assault position is 5 km.

Your route follows a unbroken trail crossing two 

Your route follows a unbroken trail crossing two 

ridge lines.  The first is 600 feet above the 

ridge lines.  The first is 600 feet above the 

surrounding terrain; the second is 400 feet.  

surrounding terrain; the second is 400 feet.  

There are 18 inches of snow on the ground.  Your 

There are 18 inches of snow on the ground.  Your 

troops are proficient on snow shoes but not on skis.

troops are proficient on snow shoes but not on skis.


Now let’s take a look at a sample problem.

(Let the students partner up and do the problem. Call on them for the answer.)
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You ascend 600 FT add 40 min. descend 600 FT add 24 min.

Ascend 400 FT add 36 min. descend 400 FT add 18 min.

This gives you a total time of 1 hr and 58 minutes just for the terrain effects.

Now let’s look at the effects of snow.
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(expected rates of march for troops carrying rucksacks over gent

(expected rates of march for troops carrying rucksacks over gent

ly rolling terrain)

ly rolling terrain)

Movement Mode

Unbroken Trail

Broken Trail

On foot-

less than one foot of snow

1.5 to 3 kph

2 to 3 kph

On foot-

more than one foot of snow

.5 to 1 kph

2 to 3 kph

Snow Shoeing

1.5 to 3 kph

3 to 4 kph

Skiing

1.5 to 5 kph

5 to 6 kph

Skijoring

N/A

8 to 24 kph

Uphill 

Uphill 

–

–

add 1 hour for every 300m increase in elevation

add 1 hour for every 300m increase in elevation

Downhill 

Downhill 

–

–

add 1 hour for every 500m decrease in 

add 1 hour for every 500m decrease in 

elevation

elevation


You are moving 5 km with 18 inches of fresh snow on the ground and your troops are not proficient on skis how long will it take you?

3 hours and 20minutes.
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Summary

Summary

18 inches of new snow

-

5 kilometers on snowshoes

3 hours and 20 minutes

(approx. 2km per hour march speed)

"Terrain factor" 

-

(effect of hills)

-

add 1 hour and 58 minutes

5 kilometers over snow

-

covered, rugged terrain

= 5 hours and 18 minutes


Add the time for snow 3 hours 20 minutes the time for terrain 1 hour 58 minutes this gives you a total time of 5 hours 18 minutes to move 5 km, whereas on hard packed gentle terrain it would have taken 1 hour 15 minutes.    
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Trailbreaking

Trailbreaking

Rule

-

of

-

thumb

-

t

rail

-

breaking party should be  one

-

third of

the total forces moving


Should you need to move through forested areas it is advisable to send out a trail breaking party.

As a rule of thumb the trail breaking party should be one-third of the total forces and should depart 1 hour ahead of the main body for every 5 km traveled. 

Slide 26


[image: image26.wmf]REV

-

010924

27

Trail Breaking Team

Trail Breaking Team

Trail Breaking Team

POSITION

EQUIPMENT

DUTIES

Breaker

machete

breaks initial

trail

Straightener

machete, ax

improves trail

Squad Leader

compass, maps,

watch

selects route

Right Cutter

machete, ax

improves right

side

Left Cutter

machete, ax

improves left

side

Team Leader

shovel

rotates team,

packs trail


Here is a list of the positions, with equipment and duties for each.   
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Resting Team

Resting Team

Resting Team

POSITION

EQUIPMENT

DUTIES

Team Leader

shovel

under squad

leader control

Breaker

machete, trail

markers

Straightener

machete, ax, wire

cutters

right cutter

machete, ax

left cutter

machete, ax


You will notice that there are 11 positions, this means the breaking squad will need additional personnel to be effective. 

Trail breaking has been tried with a 9 man squad and it takes about twice as long to accomplish. 
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March Discipline

March Discipline


March discipline is the same in this environment as any other noise, light, and litter.

There is also one other thing to consider.

In a snow-free environment when you conduct a halt everyone takes a step to the left and right and takes a knee.

If you due this in the snow the enemy can come along and count everyone in the party.

In the snow when you conduct a halt everyone remains in place.
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Take a look at this slide good march discipline or bad?

That’s right bad they are moving through the middle of an open area and breaking more than one track. 

See how visible the tracks are.

What could they do better?
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March Discipline

March Discipline


Now look at this slide.

What do you see?

Good track discipline but they are highly visible because of camouflage. 

You will learn more about that in a later class.

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:  

Planning Considerations for Over Snow Movement


Overview



TLO

Terminal Learning Objective for this lesson is:

	Action:
	Planning Considerations for Over Snow Movement

	Condition:
	In a classroom environment.

	Standard:
	Demonstrate knowledge of the factors that must be considered when planning movements over snow covered terrain



Enabling
Learning
Objectives

Student 
Assignments



Bring to

Class


Note to
Students

C012


1.0


Planning Considerations for Over Snow Movement 





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 7 and 8





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:  LG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:20 to 00:30


Media used:  Used





NOTE: 	Refer the students to page 7-2 in their USARAK NWTC


Cold Weather Operations Manual, and 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 training area 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 NWTC POI.





Method of instruction:  LG


Type of instruction:  CO


Instructor to student ratio:  1:Class


Time of instruction:  00:02 to 00:03


Media used:  None





In World War 2 during the battle for Moscow a German infantry company commander received an order to conduct a night attack against a Russian strongpoint overlooking the an avenue of approach. The night was perfect for winter operations. The temperature was about -12° F, snow was falling and visibility was less than 50 feet. The Germans moved 2 k’s on skis to release points where they cached skis and crawled forward to their attack positions.


At 0200, they rose up and began their attack; within 15 minutes the battle was over, the Germans captured numerous weapons and ammo.


They killed over 50 Russians.  The Germans received only 5 casualties of which only 1 was severely wounded.       

















.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.





Militarily, modern technology has given the United States and other developed countries superior means of mobility and infiltration.  The use of over-snow vehicles and rotary-wing aircraft gives us maneuver capabilities inconceivable in 1939.  Does this mean that the days of the ski trooper are over?  The answer is probably both yes and no.

















ENABLING LEARNING OBJECTIVE 1





NOTE:  Inform the students of the enabling learning objective requirements





Method of instruction:  LG


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 8-2 in their USARAK NWTC


Cold Weather Operations Manual, and platform class.





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 8-2, Task X.0100.01)





1. The most preferred method of movement in a snow covered environment is a helicopter. However air mobility has its limitations.


One of those being maintenance. It also suffers from periods of reduced visibility due to the lack of daylight and blizzard conditions associated with this type of environment.  





2.  Wheeled vehicles-





Wheeled vehicles have their drawbacks due to maintenance and their inability to move off-road. In Alaska there are only about 14,000 miles of roads, of these 2,500 are paved and in the winter only about 60%are passable. These conditions are similar to other regions of this type in the world.





Method of instruction:  LG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:20 to 00:30


Media used:  Used





NOTE: 	Refer the students to page 7-3 in their USARAK NWTC


Cold Weather Operations Manual, and platform class.





None





ENABLING LEARNING OBJECTIVE 2





NOTE:  Inform the students of the enabling learning objective requirements





ENABLING LEARNING OBJECTIVE 4





NOTE:  Inform the students of the enabling learning objective requirements




















(REF:  USARAK NWTC Cold Weather Operations Manual, Task X.0100.05)





A.	DISTANCE





	1.   Draw the route on the map





	2.   Measure the map distance and add:





		a.   15% for easy terrain





		b.   20% for normal terrain





		c.   25% for steep terrain





Example:   A platoon is moving a map distance of 10 km.  The leader determines the terrain is normal.  The total distance is 12 km.





B.	SPEED








� EMBED PBrush  ���	


Rules of Thumb:





	A.   Add 1 hour to movement time for each 500m descended.





	b.   Add 1hour to movement time for each 300m ascended








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7-4, Task III.0100.04)





Since it is virtually impossible to maintain a normal pace while breaking trail, pacemen should travel with trail elements of a unit.  This will allow them to move on a well-broken trail, where they can make steady progress, and are less likely to become confused by having to backtrack in order to find a way around an obstacle.  Whenever possible, take rest halts at the end of a leg or at a predetermined distance, for example, every 1000m.  If you decide to change pacemen, do so only upon completion of a planned leg on the route.  This will reduce the possibility of an error in distance.





Although skis are the fastest, most energy-efficient, and least tiring method of dismounted movement (for soldiers with a high level of proficiency) in snow-covered terrain, it is very difficult for a soldier on skis to maintain an accurate pace.  Because skis will, to some degree, glide across the snow with each step, the pace will vary in length with almost every step.  This problem is compounded on sloping terrain.  Therefore, the use of a measuring cord, preferably 100 meters in length is preferable for determining distance when traveling on skis.  The following is one technique for determining distance with a 100m measuring cord:





1.  The lead soldier moves off in the desired direction dragging the cord behind him and carrying nine markers





2.  Rear man jerks the cord when the lead man reaches the end, signaling the leader to drop the first marker.  When the leader feels the jerk, he should check to ensure that what he felt was not the cord snagging on something, and, having done so, drop the marker.





3.  Both soldiers move out, with the fully extended cord dragging between them





4.  When the rear soldier reaches the first marker, he stops, jerks the cord, and picks up the marker.  The leader stops, checks for snags, and drops the second marker





5.  This procedure is repeated until the rear soldier has collected all nine markers.  When the rear soldier reaches the ninth marker, the leader has traveled 1000 meters.





6.  The leader remains stopped while the rear soldier moves to his position to hand over the markers. Then the entire procedure is repeated until the objective is reached. It is recommended that the pacers travel at the rear of the navigation party so their progress can be steady and no confusion results.  Pacers should not be changed until the end of a leg and a breaks on the trail should, if possible, be taken when both men are together, i.e. at the end of a 1000m leg.











(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7-4, Task III.0100.04)





While navigating by dead reckoning, you must do the following;





1.  Trust the compass





2.  Maintain an accurate pace count





3.  Adjust the plotted route as required to negotiate obstacles





4.  Record azimuths, distances, times, adjustments to the route, and any pertinent notes in the log.  The log should be constantly updated during movement; fatigue may dull your memory





5. Wherever possible, verify your location by terrain association or resection. Remember, errors are cumulative!





B.	Distance Measuring





Distance can be measured by pacing or by using a measuring cord.  When the pacing method is used, the pace must be checked against a measured distance over terrain similar to that which will be encountered during movement, and using the same, if any, aids to movement (snowshoes or skis) that will be employed.  A soldier's pace will be affected by the following:
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Fig. 7-2	Dead Reckoning Log





       1.  Slopes





       2.  Surface composition/snow density





       3.  Head/tail winds





       4.  Weight of clothing and equipment





       5.  Stamina





       6.  Level of proficiency (usually only applies if wearing skis)








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7.2, Task X.0100.03)





I.	As you approach the earth's magnetic poles, compass deflection (expressed as the grid-magnetic angle) increases.  The further north or south you move, the more your ability to accurately determine direction will be affected, to the point that, when you reach either of the magnetic poles, the needle of a compass will continually rotate about its axis.





J.	Cold regions are characterized by many magnetic ore deposits that, if encountered, can cause large deviations from the grid-magnetic angle listed on maps for that area.  Prior to beginning a movement consider the following factors which will affect your ability to find your way from where you are to your objective.











(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7.2, Task X.0100.03)





B.	Deep snow may completely cover tracks, trails, streams, and improved roads, making them indistinguishable from one another or completely concealing their presence from the observer.





C.	Lakes and ponds, when snow-covered, may be confused with areas of open ground.  If a body of water appears to have an easily recognizable and distinct shape on your map, this shape my not be so easily recognized when you look at the same body when it is blanketed with snow.





D.  Drifting snow may hide small depressions which appear on your map, or it may change the appearance of small hills by collecting on the lee side, making the hill appear to be larger or differently shaped than the map indicates.





E.  Aerial photographs taken during winter may be difficult to read because of their lack of detail and the absence of discernible relief or contrasts.





F.  Except where they cover population centers, maps of cold regions are notoriously inaccurate and outdated.  In general, the cold regions of the world are sparsely populated, and are characterized by very limited road networks and a lack of man-made structures.  This has meant limited demand for detailed surveys, and makes surveying on the ground difficult, at best.  Only recently, with the development of aerial and especially satellite surveying techniques, has this situation begun to improve.





G.	Handling maps, compasses, and other navigation instruments in extreme cold temperatures is difficult with the bulky hand-wear necessary to protect against cold weather injuries.  Battery-operated global positioning systems (GPS) may become unreliable or inoperable in cold weather.  The "plugger" GPS will not operate in temperatures below –4(F unless it is kept warm.  On an extremely cold day, it may become too cold to operate so quickly that it cannot obtain an accurate position, even if it is carried beneath a soldier's insulating layer of clothing, and only exposed to the cold when it is needed.





H.	In Polar regions, areas like the arctic coastal plain, or the dense Boreal forests often found in cold regions, the lack (or concealment by forest) of terrain features may make terrain association difficult or impossible.











(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





C. Marking the Trail.  A trail will usually need to be marked, especially if it crosses existing trails or if it will be used during periods of limited visibility.  Any of the following methods may be used, as long as the main body is aware of what to look for.





1.  Branches on trees and bushes broken in a predetermined manner





2.  Flags, sticks, or guiding arrows placed in the snow





3.  Markers made of rags or colored paper tied to trees





4.  Cairns of stones or small piles of brush





5.  Chem lights may be used, but should be shielded from enemy observation.  Remember that chem lights, when cold, will illuminate weakly if at all





























(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





1.  Within the element actually breaking the trail, organization is as follows:





a.  Party Leader:  Selects the route, navigates (if a navigation patrol is not


utilized), and rotates teams within the party





b.   Breaker:  This soldier is first in the order of movement, and breaks the initial trail





c.   Straightener:  Straightens curves and improves the direction of the


trail; this soldier forms a team with the breaker, and they will frequently


exchange duties





d.   Right Cutter:  Cuts obstructions from the right side of the trail





e.   Left Cutter:  Cuts obstructions from the left side of the trail.  The two


cutters form another team, and are also responsible for widening the trail;


the right cutter will move with his left foot in the right ski or snowshoe


track of the straightener, and the left cutter will move with his right foot in the left track of the straightener





f.   Trail Packers:  The remainder of the party constitutes the packing


team; they improve the trail by filling in small holes and ditches, flatten


the trail where it runs side-slope, and mark the route.  As with the cutters,


packers should alternate tracks to widen the trail





2.  Besides organizing the personnel within the breaking team, the party leader must ensure that the breakers are properly equipped.  The following equipment should be carried:





a.  Party Leader:  Compass, map, route card, and any other navigational


aids available (GPS etc.)





b.  Breaker/Straightener:  Machete and wire cutters each





c.  Cutters:  Ax and machete each





d.  Packers:  Shovel each, as well as trail-marking material





























Method of instruction:  LG


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:





Describe Correctly describe the advantages / disadvantages of wheeled, tracked, and over-snow vehicles for movement over deep snow or steep terrain.


Describe the advantages/disadvantages of snow-shoeing, skiing, and sled (ahkio) hauling, and skijoring.


Navigate in snow-covered terrain.


Navigate in barren terrain using dead reckoning


Incorporate the additional time requirements for movement over deep snow and steep terrain into a movement plan








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 planning consideration for over snow movement and the importance of properly planning for movement over snow covered terrain.





The ELO’s for this lesson are:





Correctly describe the advantages/disadvantages of wheeled, tracked, and over-snow vehicles for movement over deep snow or steep terrain.


Describe the advantages/disadvantages of snow-shoeing, skiing, and sled (Ahkio) hauling, and skijoring.


Navigate in snow covered terrain.


Navigate in barren terrain using dead reckoning.


Incorporate the additional time requirements for movement over deep snow and steep terrain into a movement plan.





Before Class:  Read Chapter 7 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 2-2, Task III.0100.02)





2.  The commander will also have to determine the size of the trail breaking team.  This number could be as large as one third of the total force moving; a rule of thumb is that a squad breaks for a platoon, a platoon for a company, and so on.  The final determination will depend upon a number of factors, to include:





a.  The size of the main body, and the number of trails required to


accommodate it.  





b.  The likelihood of enemy contact.  A security force may need to


accompany the trail breakers





c.  Anticipated difficulties in opening the route





3.  The commander will have to determine how far in advance of the main body the trail breaking team will depart.  The trail breaking party should depart in time to reach the destination and to provide local security before the arrival of the main body.  The trail breakers should not be allowed to get so far ahead of the main body that they move outside the radius of available indirect supporting fires. They must also maintain contact with the main body so that the commander can be made aware of any changes to the route or tactical situation.  When determining the trail breaking team's departure time, consider the following:





a.  The type of terrain





b.  Weather, light, and snow conditions





c.  The number of trails to be broken





d.  The degree to which the trails need improvement





e.  The tactical situation





B.	Organization





Once the sub-unit leader has been tasked to perform the trail breaking mission, he or she must organize the party and assign duties within the team.  The leader should make every effort to preserve the tactical integrity of the element selected to actually break the trail.  For example, If the trail breaking party consists of a platoon, and only one trail is being broken, one squad will break the trail, with the other squads rotating as the breaking element tires.
































(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





B.	Disadvantages





1.  Snowshoes do not glide, and so do not make best use of the


characteristics of snow





2.  All other factors being equal, snowshoes are far more tiring to use than


are skis





3.  On steep slopes snowshoes lack traction and will slide, causing soldiers


to lose their footing





VI.	Trail Breaking





The purpose of trail breaking is to use a small body of troops to prepare a track or trail so that the main body can move as easily and as quickly as possible, arriving at their destination fresh and ready for follow-on missions.  A trail breaking party is generally responsible for performing four tasks; these are reconnaissance and selection of the route, navigation (both covered in chapter 7), preparation of the route, and acting as an advanced guard for the main body.  Leaders should consider the following when deciding whether, when, or how to use a trail breaking party:





A.	Planning





Whenever a commander contemplates an over-snow movement that does not make use of existing tracks, he should automatically incorporate the use of a trail breaking party into the plan.  Although the general route and the number of routes are determined by the commander in overall charge of the operation, the detailed selection will depend upon conditions underfoot, and the responsibility for this decision must rest with the leader of the trail breaking party.





1.  The initial selection of a route is made based upon maps and aerial photographs, as well as any information that can be gathered from reconnaissance reports or local inhabitants.  Factors to be considered are:





a.  The tactical situation





b.  The main body's method of movement, and the equipment they will


be required to carry





c.  The terrain





d.  Snow, weather, and light conditions








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





V.	Snowshoeing





Snowshoes are an aid to over-snow movement that allow the average soldier to move at roughly the same speed he would be able to achieve in boots, on firm ground, though at the price of a much greater expenditure of energy.  As with skis, the soldier's rate of movement will be determined by the consistency of the snow.  Some areas, where the snow is exceptionally loose and deep, may virtually preclude movement, while in other areas, where the snow is packed hard enough to support a soldier's weight, aids to movement such as snowshoes or skis may be unnecessary.





Snowshoes are very useful for soldiers who are performing tasks that require unhindered use of hands and arms, because ski poles are not necessary (although they can be a valuable aid to helping heavily laden soldiers maintain their balance).  When enemy contact is possible, snowshoes are ideal, because they allow the best compromise between mobility and the soldier's ability to carry his or her individual weapon at the ready.





A brief list of the advantages and disadvantages of snowshoes over skis includes the following:





A.	Advantages





1.  Snowshoes are simple to use, and soldiers require little training





2.  Snowshoe training programs rarely result in the number of bruises, twists, and sprains that are encountered in the normal course of a unit ski training program





3.  Soldiers on snowshoes can generally pull heavier loads than can soldiers on skis





4.  Snowshoes are somewhat easier to maneuver through rough/densely forested terrain than are skis





5.  Snowshoes are durable, requiring less maintenance than skis





6.  Snowshoes are light, and are easy to pack/carry





7.  Snowshoes leave the hands and arms free to perform other tasks








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





4.  Skiers are never allowed to fasten themselves directly to the rope. In case of a fall they must be able to immediately release the rope, to avoid serious injury.  If a soldier falls, the skiers immediately behind the fallen skier must be able to release the rope so that they can maneuver to avoid the fallen skier.





B.	Technique





1.  The vehicle should have, in addition to the driver, an observer who can notify the driver in the event a skier is experiencing problems





2.  The vehicle operator follows the easiest route that the terrain permits.  Steep slopes, obstacles, and sharp turns are avoided.  Whenever these cannot be avoided, speed is reduced to allow the skiers to negotiate the obstacle.  The observer should advise the driver when to speed up, slow down, or stop.





3.  When the vehicle begins to move, each skier shuffles forward a few steps, gradually placing his weight onto the tow rope.  Failure to do so will most likely result in the skier being jerked forward abruptly enough to cause a fall.  Stopping and starting is always performed gradually.





4.  Once under way, the skier leans slightly backward, with his or her weight being supported by the ski pole baskets.  The skier's upper body should be generally erect, and the knees slightly flexed, to act as shock absorbers.  The skis may be in a slightly wider than normal stance, and one ski should be slightly advanced.  This will increase the skiers' stability, as well as his ability to compensate for irregularities in the terrain and the vehicles' rate of movement.  The skier should be able to relax, but must remain alert for obstacles.





5.  If a sharp turn is necessary, speed is reduced to a walk, and the skiers walk around the corner, being careful not to drop or step on the tow rope.  Once the last skier has completed the turn, speed is gradually resumed.  When descending hills, the skiers must keep the rope taught by using a braking wedge.  If the skier(s) find that they are unable to control the rate of descent, and collision with the vehicle is imminent they must drop the rope and maneuver to avoid the vehicle.  On short downward slopes the vehicle should temporarily increase speed so that the skiers do not need to brake.  On longer steep slopes, the skiers should descend independently of the vehicle and reattach themselves to the rope at the bottom of the hill.





CAUTION:  IN THE EVENT THAT A SKIER FALLS, HE SHOULD IMMEDIATELY RELEASE THE ROPE AND ROLL TO THE OUTSIDE TO AVOID BEING RUN OVER BY THE NEXT SOLDIER ON THE ROPE.








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





The other main advantage of skijoring is that soldiers expend minimal energy while being towed as opposed to cross-country skiing or snowshoeing and should be well rested and ready for follow-on missions once they arrive at their destination.  Heavy rucksacks, crew-served weapons systems, and ahkio groups may be loaded on tow vehicles while troops may skijor with minimal gear (LBE/LBV, kevlar helmet, and weapon).  Furthermore, skijoring may allow light forces to keep pace with mechanized or armored units without the extensive use of additional transportation assets.





The primary drawback to skijoring is that soldiers are exposed to an increased risk of cold weather injury, especially wind-chill-induced frostbite.  Facial areas not completely protected from the elements can easily become frostbitten, and the risk of frostbitten fingers and hands is also increased if soldiers grip the towrope too tightly, restricting circulation to these areas.  As long as leaders and soldiers are aware of these hazards, appropriate measures such as increased protection and proper technique can be utilized to minimize or eliminate the risks.





CAUTION:  SPEEDS IN EXCESS OF 15 MPH, (24 KPH), SHOULD NOT BE PERMITTED WHEN SKIJORING.


Skijoring should never be attempted when enemy contact is likely.  Timely detection of the enemy will be difficult for vehicle crews and virtually impossible for soldiers being towed, and, even if the enemy is detected, responses to enemy contact cannot be initiated quickly by soldiers who are skijoring.





Some guidelines to follow when conducting skijoring follow:





A.	Use of the Tow Rope





1.  Two ropes 120 to 150 feet long are connected to the rear of the tow vehicle, one at each corner.





2.  Skiers, in column of twos, are spaced at equal intervals behind the vehicle, to the outside of the ropes.  A gap of approximately ten to twelve feet is maintained between individuals.





3.  The rope is half-hitched around the ski pole shafts just below the handles.  The poles are held under the outside arm, and the skier can rest against the baskets of the ski poles.  A small fixed loop is tied in the end of each rope, and the last soldier on each rope inserts the shafts of both ski poles halfway through the loop.  These soldiers grasp their poles on each side of the loop, in a manner similar to water-skiing.








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





Military skiers should be taught the following basic skills as a part of any ski training program:





A.	Proper fitting of ski bindings and basic ski waxing technique





B.	Ski maintenance





C.	Movement on level ground





D.	Turning on level ground





E.	Skiing up a slope





F.	Straight downhill running





G.	Turning while skiing downhill





H.	Proper falling technique/fall recovery





Although a groomed ski slope is an ideal training site for novice skiers, a military skier must be able to perform all of the tasks listed above on unprepared snow, while carrying his or her combat load.  Commanders need to keep this in mind when designing a ski training program, and allow sufficient time for their soldiers to not only learn the basics, but to apply them under the conditions they can expect in the field.  For more information concerning specific ski training tasks, refer to the NWTC Ski Instructor Guide.





IV.	Skijoring





As previously mentioned, the benefits of skijoring are often overlooked, or dismissed as being a technique that requires an inordinately large amount of training to successfully execute.  Actually, the payoff gained by being able to rapidly move large numbers of troops and equipment over long distances for the minimum training time invested can be a big plus.











(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





III.	Skiing





	Trained ski troops can move swiftly over the snow often at a pace faster than that of soldiers marching on firm ground.  Skis provide mobility; this mobility should encourage commander's to conduct swift maneuvers to exploit surprise, and to conduct operations against enemy flanks and rear areas.  Skis should be used only on the approach march and should be discarded prior to an assault.





Though skiing skill certainly takes longer to develop than snowshoeing, it may not take as long as many people believe.  One caveat to this is that leaders must ensure that the individuals conducting the training program really know how to teach skiing.  Injuries, improper technique, and bad habits that hinder skill development are common results when unqualified soldiers are placed into ski instructor positions.





Since our main focus is not to fight on skis, but to use skis as an efficient mode of travel when enemy contact is not likely, we can narrow our focus to specific skills and maneuvers designed to support this purpose.  For a typical conventional unit, skiing will allow the ability to move unimpeded over flat to moderately rolling terrain in a variety of reasonable snow conditions. We emphasize “reasonable” here, knowing that some conditions, breakable crust, wet, slushy snow, can present extreme difficulties to even the best skiers.





Most soldiers (80 to 90 %) should be able to negotiate flat terrain, climb uphill, and link turns down gentle to moderate slopes, while wearing a 40 to 50 pound rucksack, after three to four weeks (120 to 160 hours) of ski training.  This is the recommended program to produce a proficient all-around military skier.  A shorter one to two week (40 to 80 hour) program of instruction will enable most soldiers to negotiate relatively flat terrain, and to learn skijoring well enough for their commander to consider it a viable movement option.





	Extra time will be required to complete the training program for the 10


 to20% of soldiers who don't catch on as quickly as the others.  Experience


 has shown us that, contrary to what some sources may state, “5 to 10% of


 soldiers will never learn to ski…”, almost anyone capable of meeting the


 physical fitness requirements for military service can learn to ski well


 enough for military operations.  All that is required for some soldiers is a


 little more time and training under the supervision of a qualified instructor.








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 8-2, Task X.0100.01)





3. An alternative type of transportation, is the snow mobile (snow machine). It can travel over almost any type of snow covered terrain.


The drawbacks to a snow machine are the number of personnel it can carry. It is best suited to scout units and re-supply operations. It can skijor up to 3 personnel. 





4. The last type of transportation for maneuver elements is the M973 SUSV. The SUSV is commonly used in support of maneuver elements due to its lack of armor. The SUSV has a planning range of 180 miles on a full tank of fuel. It can carry up to 13 depending on the configuration of the front compartment. The SUSV can also skijor up to 30 personnel depending on the length of rope in use.   


























(REF:  USARAK NWTC Cold Weather Operations Manual, Task X.0100.05)





Movement Mode and Speed





MOVEMENT				UNBROKEN		BROKEN TRAIL


On foot-				1.5 to 3 kph		2 to 3 kph


less than one foot of snow


		


On foot		.		5 to 1 kph		2 to 3 kph


more than one foot of snow





Snowshoeing			1.5 to 3 kph		3 to 4 kph





Skiing					1.5 to 5 kph		5 to 6 kph





Skijoring				N/A			8 to 24 kph





NOTE:  Expected rates of march for troops carrying rucksacks over gently rolling terrain.





	





Method of instruction:  LG


Technique of instruction:  CO


Instructor to student ratio:  1:Class


Time of Instruction:  00:20 to 00:30


Media used:  Used





NOTE: 	Refer the students to page App B in their USARAK NWTC Cold Weather Operations Manual, and platform class.





ENABLING LEARNING OBJECTIVE 5





NOTE:  Inform the students of the enabling learning objective requirements





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 2-2, Task III.0100.02)





The larger conventional force is more likely to use skis as a more efficient alternative to snowshoes, because, all other factors being equal, the trained skier still expends less energy than the soldier on snowshoes, even though their rates of movement may be identical.  This alone can be an important consideration during conditions of extreme cold, when much of a soldier's energy is expended just trying to stay warm.





The greatest advantage of snowshoes is that they are quite simple to use.  The standard issue magnesium-frame snowshoe is one of the best snowshoes available today.  Aside from providing good flotation in soft snow, they are almost indestructible (grunt-proof), and allow relative ease of movement in all but the steepest terrain.  On steeper slopes, skis are often easier to use for ascent, but descent is only easier on skis if the skier is adequately trained.





Another advantage of skis (possibly their greatest advantage) is a commander's ability to incorporate skijoring into the movement plan.  Quite simply, skijoring is towing skiers behind an over-snow vehicle.  This often overlooked mode of travel permits relatively large numbers of troops and equipment to be moved long distances in a short period of time, using far fewer vehicles than would be required to carry the same number of soldiers.





One disadvantage common to both skis and the standard-issue snowshoe is that they can be quite unwieldy when attempting to maneuver in densely wooded or other confined areas, and can be a serious detriment to individual fire and movement.  Under these conditions a smaller "bear-paw", or assault snowshoe is the answer.





Lacking the tail found on the issue snowshoe, the assault snowshoes are much easier to use in confined areas, and allow soldiers to conduct fire and maneuver with minimal hindrance.  The loss in flotation resulting from their smaller size is insignificant in comparison to what is gained in offensive maneuver capability (for short distances).  The military has validated this type of snowshoe for use, but their availability is still limited at present.














(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7-3, Task III.0100.04)





1.  Appropriate map(s) or aerial photograph(s) of a known scale





       2.  Compass





       3.  Protractor





       4.  Route card (see figure 7-1)





       5.  Dead reckoning log (see figure 7-2)





       6.  Pace counter





       7.  Measuring cord (preferably 100m)





When preparing to navigate by dead reckoning the following tasks must be accomplished:





1.  Select the route to your objective





2.  Plot the route on a map or an aerial photograph.  If using an aerial photograph, you must know the scale so that you can determine distance





3.  Fill out a route card





4.  Determine an accurate pace count for the method of movement you will employ (foot, snowshoe, or ski) on terrain which closely approximates the terrain you will encounter along the route.





5.   Prepare a blank logbook or form, to be filled out during movement
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(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7-3, Task X.0100.04)





A.   Navigation by Dead Reckoning





Dead reckoning is a navigational technique that you can use to determine your location by accurately and continuously plotting where you have been.  Specifically, dead reckoning consists of plotting and recording a series of courses, each measuring distance and direction from a known starting point.  Dead reckoning is the best technique to use in areas where terrain association is difficult, either due to a lack of terrain features or to your inability to see or identify the existing features.





When navigating by this method, it is imperative that a written record of the direction and distance of each leg on your route be maintained.  The greatest drawback to this technique is that the lensatic compass and, especially, the pace count are imprecise navigational tools.  These deficiencies are aggravated by the facts that most dead reckoning routes are not single-legged straight line movements and that errors made while dead reckoning are cumulative.  You must be as precise as possible when using this method of navigation.  The equipment required for this technique is listed below:








(REF:  USARAK NWTC Cold Weather Operations Manual, pg 7.2, Task X.0100.03)





For soldiers operating on a cold, snow-covered battlefield almost every task they must be able to perform is more difficult to accomplish than the same tasks would be in a warmer climate.  Land navigation and route selection are no exception to this rule.  This chapter addresses some of the specific problems you may expect to encounter and offers some techniques to solve these problems.  In addition, it covers selecting routes for movement, and details the factors that must be taken into consideration when planning a route for dismounted movement across snow-covered terrain.


	


I.  Navigation Problems





Prior to beginning a movement consider the following factors that may affect your ability to find the way to your objective:





A.	In cold regions long periods of darkness, snowfall, fog, and wind-driven snow may drastically reduce visibility.  At times, overcast skies above open, snow-covered ground may produce a condition known as "whiteout", where the surrounding terrain appears to blend into the sky; terrain features disappear, and depth perception becomes impossible.











Method of instruction:  LG


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 2-2 in their USARAK NWTC


Cold Weather Operations Manual, and platform class.





(REF:  USARAK NWTC Cold Weather Operations Manual, pg 8-3, Task X.0100.02)





II.	Skiing vs. Snowshoeing





Most people recognize that skiing has some distinct advantages over snowshoeing.  Generally, skiing is faster and less tiring than movement with snowshoes.  The planning tables tell us that a soldier on skis may be able to move as much as four times faster than a soldier moving over the same terrain on snowshoes, (see Appendix B).





Realistically, heavily laden soldiers, especially those pulling ahkios, will probably move at a slow to moderate pace regardless of whether they are wearing skis or snowshoes.  The primary purpose of the ski, therefore, like the snowshoe is for flotation in deep snow.  The added benefit of speed that skis offer will only appear when soldiers are not heavily burdened.  Small patrols whose missions require speed and/or stealth are more likely to need the advantages offered by skis than is an infantry battalion.
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Use Skis When...

Long distances must be traveled

Stealth is necessary

Conditions allow

		



Skis are harder to learn than snowshoes but less work when mastered. 

The reason skis are less work is you don’t need to pick your feet up or walk with your legs farther apart than normal. 
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Water Routes

Generally excellent for navigation

Check ice thickness

Stay close to shore or bank



Water routes are generally excellent for navigation.

They can be excellent avenues for movement during freeze-up.

However you must physically check the ice thickness by cutting a hole and measuring it.

When you move on water routes treat them as an open area and stay close to the shore.

Again this will help to conceal you and your tracks.
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Effects of Terrain Angle on Speed

 Uphill-

	Add 1 hour for every 300m 

	increase in elevation



Downhill- 

	Add 1 hour for every 500m 

	decrease in elevation

   



Now let’s take a look at the effects of terrain on movement.

When you gain elevation you must add 1 hour for every 300m you move up.

This takes into account the extra time required to traverse and the more frequent halts that will be required.

Moving downhill you will have to add 1 hour for every 500m you move. 

This is because you will have to move a little slower and you could possibly have an ahkio.

More injuries occur descending than ascending.

These injuries are normally lower leg injuries.    
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Summary

18 inches of new snow-

			5 kilometers on snowshoes

			3 hours and 20 minutes

               (approx. 2km per hour march speed)

                      

"Terrain factor" - (effect of hills)-

			add 1 hour and 58 minutes



5 kilometers over snow-covered, rugged terrain

			= 5 hours and 18 minutes



Add the time for snow 3 hours 20 minutes the time for terrain 1 hour 58 minutes this gives you a total time of 5 hours 18 minutes to move 5 km, whereas on hard packed gentle terrain it would have taken 1 hour 15 minutes.    
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Trail Breaking Team



Here is a list of the positions, with equipment and duties for each.   







POSITION


EQUIPMENT


DUTIES





Breaker


machete


breaks initial trail





Straightener


machete, ax


improves trail





Squad Leader


compass, maps, watch


selects route





Right Cutter


machete, ax


improves right side





Left Cutter


machete, ax


improves left side





Team Leader


shovel


rotates team, packs trail







POSITION


EQUIPMENT


DUTIES


Breaker


machete


breaks initial


trail


Straightener


machete, ax


improves trail


Squad Leader


compass, maps,


watch


selects route


Right Cutter


machete, ax


improves right


side


Left Cutter


machete, ax


improves left


side


Team Leader


shovel


rotates team,


packs trail
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March Discipline





Should you need to move through forested areas it is advisable to send out a trail breaking party.

As a rule of thumb the trail breaking party should be one-third of the total forces and should depart 1 hour ahead of the main body for every 5 km traveled. 
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Take a look at this slide good march discipline or bad?

That’s right bad they are moving through the middle of an open area and breaking more than one track. 

See how visible the tracks are.

What could they do better?
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March Discipline





Should you need to move through forested areas it is advisable to send out a trail breaking party.

As a rule of thumb the trail breaking party should be one-third of the total forces and should depart 1 hour ahead of the main body for every 5 km traveled. 
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Resting Team



You will notice that there are 11 positions, this means the breaking squad will need additional personnel to be effective. 

Trail breaking has been tried with a 9 man squad and it takes about twice as long to accomplish. 







POSITION


EQUIPMENT


DUTIES





Team Leader


shovel


under squad leader control





Breaker


machete, trail markers








Straightener


machete, ax, wire cutters








right cutter


machete, ax








left cutter


machete, ax










POSITION


EQUIPMENT


DUTIES


Team Leader


shovel


under squad


leader control


Breaker


machete, trail


markers


Straightener


machete, ax, wire


cutters


right cutter


machete, ax


left cutter


machete, ax
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Trailbreaking

Rule-of-thumb-

  trail-breaking party should be  one-third of

  the total forces moving



Should you need to move through forested areas it is advisable to send out a trail breaking party.

As a rule of thumb the trail breaking party should be one-third of the total forces and should depart 1 hour ahead of the main body for every 5 km traveled. 
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You ascend 600 FT add 40 min. descend 600 FT add 24 min.

Ascend 400 FT add 36 min. descend 400 FT add 18 min.

This gives you a total time of 1 hr and 58 minutes just for the terrain effects.

Now let’s look at the effects of snow.
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(expected rates of march for troops carrying rucksacks over gently rolling terrain)

Uphill – add 1 hour for every 300m increase in elevation

Downhill – add 1 hour for every 500m decrease in elevation



You are moving 5 km with 18 inches of fresh snow on the ground and your troops are not proficient on skis how long will it take you?

3 hours and 20minutes.







Movement Mode


Unbroken Trail


Broken Trail





On foot-



less than one foot of snow


1.5 to 3 kph


2 to 3 kph





On foot-



more than one foot of snow


.5 to 1 kph


2 to 3 kph





Snow Shoeing


1.5 to 3 kph


3 to 4 kph





Skiing


1.5 to 5 kph


5 to 6 kph





Skijoring


N/A


8 to 24 kph







Movement Mode


Unbroken Trail


Broken Trail


On foot-


less than one foot of snow


1.5 to 3 kph


2 to 3 kph


On foot-


more than one foot of snow


.5 to 1 kph


2 to 3 kph


Snow Shoeing


1.5 to 3 kph


3 to 4 kph


Skiing


1.5 to 5 kph


5 to 6 kph


Skijoring


N/A


8 to 24 kph
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Example 

  Your mission is to conduct a deliberate attack.  The distance from your LD to assault position is 5 km.



  Your route follows a unbroken trail crossing two ridge lines.  The first is 600 feet above the surrounding terrain; the second is 400 feet.  



  There are 18 inches of snow on the ground.  Your troops are proficient on snow shoes but not on skis.



Now let’s take a look at a sample problem.





(Let the students partner up and do the problem. Call on them for the answer.)
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Planning Rates of March



The normal planning rate for troops on hard packed gentle rolling terrain is 4 km per hour.

When you add snow or hilly terrain in there is a formula to help you judge the rate of march.
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Movement Mode and Speed

(expected rates of march for troops carrying rucksacks over gently rolling terrain)



You will notice looking at this table that the movement rate of foot with less than 1 foot of snow is the same as on snowshoes with more than 1 foot of snow.

What this means is unless you have more than 1 foot of snow snowshoes are not necessary.

You will also notice that skis are shown to be faster than snowshoes, this is due to the fact that they require less work to use.

Finally skijoring doesn’t show a time for an unbroken trail, this is because you are behind a vehicle and it is breaking trail for you. 







Movement Mode


Unbroken Trail


Broken Trail





On foot-



less than one foot of snow


1.5 to 3 kph


2 to 3 kph





On foot-



more than one foot of snow


.5 to 1 kph


2 to 3 kph





Snow Shoeing


1.5 to 3 kph


3 to 4 kph





Skiing


1.5 to 5 kph


5 to 6 kph





Skijoring


N/A


8 to 24 kph







Movement Mode


Unbroken Trail


Broken Trail


On foot-


less than one foot of snow


1.5 to 3 kph


2 to 3 kph


On foot-


more than one foot of snow


.5 to 1 kph


2 to 3 kph


Snow Shoeing


1.5 to 3 kph


3 to 4 kph


Skiing


1.5 to 5 kph


5 to 6 kph


Skijoring


N/A


8 to 24 kph
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Night Movement

Route must follow easiest possible terrain

Route must be well marked



Most everybody has conducted some sort of night movement.

You all know about the breaks in contact and how long it takes.

In temperate regions this is not as big of a deal as it is in the extreme cold.

During the halts waiting for everyone to catch up yourself and your soldiers can become cold weather casualties.

Due to this fact the route should follow the easiest terrain possible.

The route should also be well marked and guides placed where appropriate.
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Dead-Reckoning Log



This is a dead reckoning log. 

Most of you have used one of these before, maybe not as detailed as this one though.



Transition for next  slide.

There are several types of  terrain you can encounter not only in a snow covered environment but anywhere.   







STOP #


MAGNETIC AZIMUTH


DISTANCE IN METERS


GRID AZIMUTH


ARRIVAL TIME


REMARKS





1


346(


1250


14(


0920


departed 0900





2


52(


1650


80(


0930


east end lake





3


338(


780


7(


0946


reached river





4


51(


400


79(


1050


lost time looking





5


257(


600


285(


1105


reached destination







STOP #


MAGNETIC


AZIMUTH


DISTANCE IN


METERS


GRID


AZIMUTH


ARRIVAL


TIME


REMARKS


1


346


°


1250


14


°


0920


departed


0900


2


52


°


1650


80


°


0930


east end lake


3


338


°


780


7


°


0946


reached river


4


51


°


400


79


°


1050


lost time


looking


5


257


°


600


285


°


1105


reached


destination
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Dense Forest

Avoid if possible

Stay near edge of wooded areas

Move through less dense portions



Avoid dense forest as much as possible.

If you must move through them stay near the edge where it is not so thick. 
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Hills / Mountains

Use gentle traverse to ascend or descend

Follow contours once elevation is gained

Avoid avalanche-prone slopes



When negotiating hills or mountains use gentle traverses to ascend or descend.

This makes it less fatiguing on your soldiers so they will be able to fight when they reach the objective.

As far as avalanche prone slopes are concerned avoid them at all cost. 

Very specialized training is required to even come close to negotiate them safely.

During the avalanche awareness class you will learn some warning signs to be aware of in snow covered mountainous terrain. 
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Open Spaced Terrain

Break only one set of tracks



Follow tree lines/natural terrain features



In open spaced terrain you want to break only one set of tracks.

Aircraft flying over can more easily spot several tracks than they can one set.

Follow the tree line as much as possible, this will aid in concealment from the ground as well as help hide your tracks from the air.   
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Navigation Problems

Out-dated map coverage

Lack of terrain features 

Snow-cover masks terrain features

Long periods of reduced visibility

Thickening of liquids in lensatic compass



There are several navigation problems you need to be aware of. Out-dated map coverage is common in areas like Alaska. 

The maps of Ft. Greely are dated from the early 70’s.

As we all know roads are constantly being added and the maps don’t reflect this. In the arctic regions and some of the sub-arctic regions there is a lack of terrain features.

During the winter months snow cover can mask terrain features.

You have long periods of reduced visibility due to blizzards and lack of sunlight.

The extreme cold weather can thicken the liquids in the lensatic compass.

The best place to carry your compass is inside the intermediate layer of your clothing. 



Liquid Crystal Displays, LCD’s, will fail at low temperatures.
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Dead-reckoning

Method of navigation used in barren or featureless terrain, in which the navigator starts from a known point and moves on an azimuth for a distance determined by estimation, ie.; pace count.



The most reliable way to navigate in this environment is by dead reckoning, provided you keep your compass warm. 
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Skijoring is another type of movement that is beneficial to troops.

It takes very little energy to hold onto the rope and be pulled along. 

Remember however that a SUSV has no armor. 
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An alternative type of transportation, one that NWTC uses is the snow machine.

It can travel over almost any type of snow covered terrain.

The drawbacks to a snow machine is the number of personnel it can carry.

It is best suited to scout units and re-supply operations. It can skijor up to 3 personnel. 
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Types of Cross Country Movement

Snowshoeing

Skiing

Skijoring



All of the motorized transportation have their limitations which brings us to the most reliable source of movement, individual.

What we are going to talk about is the three types of individual movement techniques and planning considerations for each.
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Use Snowshoes When...

Moving through heavy brush

Terrain is rough

Troops are not proficient with skis



Snowshoes are the easiest type to learn,however they are probably the most  work to use.

When you walk on snowshoes you have to pick your feet up and walk with your legs farther apart than normal due to the width of the snowshoe.

Because of their size snowshoes are easier to maneuver through heavy brush.

Their ease of use also makes them better for rough terrain, however keep in mind that they are more work to use.  
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The last type of transportation for maneuver elements is the M973 SUSV.

The SUSV is commonly used in support of maneuver elements due to its lack of armor.

The SUSV has a planning range of 180 miles on a full tank of fuel.

It can carry up to 13 depending on the configuration of the front compartment.

The SUSV can also skijor up to 30 personnel depending on the length of rope in use.   
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The most preferred method of movement I a snow covered environment is a helicopter.

However air mobility has its limitations.

One of those being maintenance.

It also suffers from periods of reduced visibility due to the lack of daylight and blizzard conditions associated with this type of environment.  
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Another method is wheeled vehicles.

Wheeled vehicles have their drawbacks due to maintenance and their inability to move off-road.

In Alaska there are only about 14,000 miles of roads, of these 2,500 are paved and in the winter only about 60%are passable.

These conditions are similar to other regions of this type in the world.   
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Planning 

Considerations for Over Snow  Movement



In World War 2 during the battle for Moscow a German infantry company commander received an order to conduct a night attack against a Russian strongpoint overlooking the axis avenue of approach.

The night was perfect for winter operations.

The temperature was about -12° F, snow was falling and visibility was less than 50 feet.

The Germans moved 2 k’s on skis to release points where they cached skis and crawled forward to their attack positions.

At 0200 they rose up and began their attack within 15 minutes the battle was over, the Germans captured numerous weapons and ammo.

They killed over 50 Russians, the Germans received only 5 casualties of which only 1 was severely wounded.       
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