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FOREWORI)

Avalanches are likely to occur whenever there are deep accumulations of snow

on steep slopes. Avalanche hazard,however, develops only when people interact with it

or when their facilities come in the path ofan avalanche site.

In our context, Himalaya is one of the worst avalanche prone areas and our

interaction with avalanches is unavoidable. These natural demons, therefore, need

positive control to minimize their hazard potential.

Artificial triggering/controlled release of avalanches is one of the most

effective and cheap methods of controlling avalanche problem. The methodology of
artificial triggering of avalanches encompasses the entire spectrum of events from

selection of targets to the triggering of avalanches. Pre-planting, hand placing and

remote delivery of explosive are the common modes of artificially stabilizing the

slopes. SASE has extensively tried the technique and met with reasonable success.

Inaccessibility ofavalanche formation zones, however, remains a severe limitation.

Artificial triggering of avalanches, is a widely practised control method in

North American and European countries. This is the most effective means of combating

avalanche danger and also the most convenient approach for undertaking hazard free

movements in avalanche prone areas. The control programme envisages, identification

of the area, gathering of information, selection of trigger mechanism and mode of
explosive delivery, selection of targets, gun positions and determination of the time of
firing.

This document aims at providing an overview of the Controlled Release of
Avalanches with a special emphasis on Selection of Targets for artificial triggering of
avalanches using explosives. It also gives some examples which can be taken up as the

model examples. I am confident that this document will serve as a useful document to

the officers deployed in avalanche prone areas in planning artificial triggering of
avalanches.

HQ SASE, Manali, (HP)

April,200l.
Maj Gen(Retd) SS Sharma

Director, SASE
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Dept. of Defence Research & Developmenl

Ministry of Defence
South Block, New Delhi-l10 011 (lndia)

(DR. V.K. AArRE)
Scientific Advisor to D.M. I Secretary

MESSAGE

It gives me greatpleasure to inform thatthe SnowandAvalanche Study

Establishment (SASE), Manali, HP is publishing a user's guide on "Controlled

Release of Avalanches". This is a user-friendly document and is aimed at

providing systematic information about controlled release of avalanches.

I am sure that this booklet will serve as a life saving document for the

troops deployed in avalanche prone areas of various mountain ranges of

Himalaya and will also help them in planning the movements through the

difficult avalanche prone areas. I am glad to leam that such publications in past

have been appreciated by the user and have been found helpful in reducing

casualties due to avalanches.

I wish the SASE every success and congraftrlate the publication team

and all members of SASE on this occasion.

,/J
NewDelhi
Dated: ll Oct.2OOl
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Govemment of India, Minisfy of Delence

Defence Research & Development Organisation

Room No. 316,'B'Wing, Sena Bhavan

DHQ PO. New Delhi-'l10 0'11 (lndia)

MESSAGE

I am deliglrted to note that snow and Avalanche study Establish-ment

(SASA) is publishing a user's guide entitled "Controlled Release of Avalanches"'

This documentwill generate awareness about the artificial triggering of

avalanches among the troops deployed in extremely difficult avalanche prone

areas in our country. This booklet provides step-by-step information to the

users about the artificial triggering of avalanches. I am sure that the efforts

made by sASE for producing this valuable document will help the troops at the

grass root level in planning movements through the difficult avalanche prone

areas andwill also help in reducing mishaps due to avalanches'

lcongratulatethesAsEpublicationteamandwishthispioneering

establishment all success in their endeavours'

NewDelhi
Dated: o6Nov.2ool
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DS, Chief Controller R I D

Telephone : (9 1)- I I -3o r 1 860 (O), (9 1)' r I'467 2653 (R)' Fax (9 1)- I r'30 r 5395

E-mail : nataraian-drdo@hotmail'com



Lt. Gen RK Nanavatty, evsu, uYsM, Avstvl
General Officer Commanding-in-Chief

Tele Nos. : Ofi. :01992-82600,42164
Res. : 01992-82601, 73781
Fax :0'1992-82160

3I{t 6-rrFl $qrdc
Headquarters
Northern Gommand
C/o 56 APO

MESSAGE

1. For those of us who have to live and operate day after day in avalanche

prone areas andforthose ofuswho havebeenwitness to the awesomefuryand

death dealing destruction of avalanches' this user's gUide will be a welcome

addition to our training libraries.

2. In Operation MEGHDOOT, in the siachen Glacier alone, our

avalanche-related fatalities have been reduced from a mean of 18 during the

period from f 985 to 1996 to a low of 6 in the subsequent years - a remarkable

saving of invaluable lives. The credit, in no small measure' must go to SASE. To

the user I say, "Study this guide, 'teach it', during pre induction training and

practise it thereafter. It may save your life".

LtGeneral

Dated:23 Oct.2ool

General Officer Commanding-in-Chief

NorthernCommand





CONTROLLED RELEASE
OF AVALANCHES

CONTENTS

S No. Subject

l. Introduction

2. Methods of controlled release

3. Selection Of Targets and

Gun/Firing Position

4. Examples

5. Conclusion

6. Do's and Don'ts

7. Always Remember

8. Reporting Procedure

Page

0t-02

02-07

08-22

23-33

34

35

36

37-38



*t
:i - 

l,-..-. .'/-

t



INTRODUCTION

l. Snow Avalanche is a sudden downward motion of snow mass. Avalanches are

formed due to structural weaknesses within the snow cover. Accidents and damage from

interaction of avalanches with human activities can be prevcntcd by triggering avalanches,

by allowing the passage of persons during safe period, or by placing the structures in the

avalanche paths. Avalanche control methods include arresting the natural occurrence of
avalanches, diverting avalanche flow pattern, prcempting natural releases with explosives

and retarding its motion. Locating the facilitics in safe arcas, designing facilities against

avalanche forccs, rcstricting the access of flowing mass to inhabitcd areas, and choosing

safe routes for travel, work and recreation area are a few preventivc mcasures used for

evading avalanche hazard. Avalanche protcction measures can be classified into temporary

and permanent measures.

(a) Temporary measures. These measures are active measures applied for short

periods when avalanches are expected to occur. The advantages are flexibility and

low cost, but thcy rcquire a continuous evaluation of hazards and application of
safety measures.

(b) Permanent measures. These passive rneasures usually require high expenses

for engineering works, which perform without the need for daily hazard evaluation.

Since passive measures are very expensive and can not be adopted for all

avalanche affected areas of Himalaya, hence their usage is restricted to a few places

only.

2. Controlled release ofavalanches by explosive is one ofthe most effective and cheap

methods of controlling avalanche problem. This meets the desired objective and

includes acceptable intangibles. Countries of Europe and USA have carried out a

lot of work on artificial triggering and evolved dif'ferent methods for controlled

release of avalanches. We have also adopted the same techniques for controlled

release ofavalanches and gained valuable experience. Explosive arc primarily used

for avalanche control in snow safety work and are also used to test the stability of
the snow pack.

3. Aim. The technique aims at the following:-
(a) Release unstable avalanche mass in small increments to avoid its build up

to damaging proportions.
(b) To test the stability ofsnow pack.

4. Controlled Release ofAvalanches is carried out when exposed area such as roads,

tracks, patrol routes and ski runs are not occupied. The area may be opened after

avalanche release. Frequent explosive control usually ensures that snow is

brought down in several small avalanches, rather than a single large one. Smaller

avalanches may not reach the facilities, and snow removal tirne on the road can be

minimized, making closures shorter. Also, frequent avalanche release prevents

large unpredictable natural avalanches later during the snow melt period.



6.

Snow Pack stability. Explosive should be applied when the snow stability is poor

U""^r." nttf" udditional stress is needed for fracture propagation. Ifthe snow above

a weak layer is cohesive enough for a fracture to spread over a wide area, a slab

avalanche is produced; and this should be done before the instability is deep, so that

large avalanches arc not produced. Identifying situations when small avalanches

can" be produced rcquires careful evaluation of snow stability and accurate

timing. Application of explosive too early during a snowfall mightaield little or

no avalanche. Late application produces avalanches larger than desired. Snow

remains unstable for a long time when the temperature is low but it can get

stabilized rapidly at moderate temperatures. In this case, the time for successful

control may pass in a few hours.

Timing is delicate when snow loses fracture propagation potential by wetting or

due to high temperatures, particularly with the onset of rain on new snow.

Generally,-explosivcs are much less effective in wet snow than in dry snow. Field

evidence indicates that when the temperature rises there is short critical time period

before the snow stiffness is reduced and failure layer is still dry. In such cases, the

time for explosive application may be estimated by observing the air temperature

increase, solar radiation fiust after sun shine), and snow temperatures'

METHODS OF CONTROLLED RELEASE

Controll by explosives has a low cost and high flexibility associated with it' but it

requires.tltt"a personnel, snow stability evaluation and a safety plan. A safety

plan includes descriptions of individual responsibilities, access to firing positions,

suitable methods for controlled release of avalanches as per location/sites,

procedure forclosures and evacuation of areas and communication.

The person responsible for avalanche controlled release should be able to take

decision about the time and location of explosive use. He should be knowledgeable

and responsible about the hazards ofexplosives and avalanches and be a certified

blaster.The methods for application of explosives are enumerated in the following

paragraphs.

Hand Placing/Lobbing of Explosives.

This is one of the most suitable methods for the troops located at hill top/ridge

where the nearby formation zones of avalanches are accessible or visible' The shot

placements are predetermined. The routes are marked with posts having reflectors

which facilitate orientation in bad weather and at night. A hand explosive consists

of explosive usually I kg and sometimes larger, particularly for wet snow'

Avalanche control persons often assemble charges at the operation base a short

time before ure und pack them into an area near the avalanche starting zones' At

safe location the charges are ignited with a pull-wire igniter and tossed by hand to

the desired spot in thi formaiion zone of an avalanche area. To ensure that the

explosive is detonated at exactly the pre designated spot it may even have to be

attached to an anchor cord.

Advantages. Hand explosives are commonly used in areas where access to the

f"r-"tir"r /rtarting avalanche zones is easy. The cost of hand charges is low as no

capital investmenl of mechanized delivery system is needed. The application is

simple, flexible and safe when safety guidelines are followed'

7.

8.

10.
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12.

13.

Remote Delivery.

t l. Infantry and artillery weapons are uscd for avalanchc control which consist of

bazookas,recoillessrifles'howitzcrsandmortars.Thcchoiccofaspccific
artillcry weapon depends on the required range and availability of wcapons and

ammunition. In North Amcrica and Europc, the most commonly used military

weapons include the 75, | 05 and | 06 mm rccoil|css rifles. However, for large areas

and |ongcr ranges, | 05 mm Guns are a|so used. In India, wc are using the following

dircct/indircct firing wcapons for artificial triggering'

Sr. No. Weapon Amn Max Range(m) Payload (Kg)

I
I 75l24mmtlow TNTGdc I u,800 ).781

2. 105 mm IFG TNT I 1,300 z.)

J. 8l mm Mortar TNT 5,000 J.l

A
i. 5l mm Mortar TNT s00 0.1 65

5. 106 mrn RCL RDX/TNT 3l l0 t.242

6. 84rnm RL RDX/TNT l 000 0.4

out of the abovc the wcapons at serial I and 2 only havc becn used during trials.

AdvantageofArtil|eryWeapons.Someofthcadvantagesofartilleryarethatthc

guna|lowsquickfiringatnumeroustargetswithprcdctcrminedfiringdata'This

method of remotc de livery is very uscful during poor visibility' snow falls and also

atnight.Also,thcmethodisflexib|cbccausctheshotp|acementsmaybe
modified easily and the distant inaccessible avalanche starting zones can be

reached with judicious Planning.

Choose the time when

#l':
Not

8P# 1l

#t-:

/,

Gun&d



Avdhav Visphotak Vahan (Sprengbahn).

14. Sprengbahn is a Gcrman namc, which means a carricr for explosive and is based on

the principte of getting rnaximum blasting of a charge above the surface of snow. lt
has been seen that an explosive buried in the ground or in snow generates shock

wavcs v hich are sufficient to makc a crater in snow. A numbcr of such craters in the

rupture z: lne may release an avalanche, but quantity ofexplosives required and the

risk involved are too much. At the same time, it has been seen that small quantity
of explosive fired in the air with downward direction of detonation gives a bigger

cone having more effcct than thc diameter of the cratcr, which would have been

created by thc cqual quantity of the buried charge in snow.

15. Description. Avdhav Visphotak Vahan (AVV) consists of two wheels installed on

two ends of an avalanchc formation zone and a SWR running on the wheels. One of
the wheels is installed at a place which is relatively easily accessible in any winter

condition. This whcel is known as the Near End Wheel and is equipped with

handles for its rotation. The far end wheel is a simple pulley, which is properly

anchored and aligned. Sec in fig I and fig 2. Thc SWR running over the wheels is

divided into pairs, viz. thc lower SWR and upper SWR. A sling is attached to the

lower SWR. The sling consists of the same material and diameter as that of the main

SWR. The sling is 2 to 3 m long dcpending on the avalanche site.

16. Operation. With the sling a nylon cord 2-3 m long is hung. With this cord, an

cxplosive charge of I to 2 kg wcight , 6 to l0 cm diameter is hung. The dimensions

depend on thc cxtent of the avalanche slope. Thc cxplosive is initiated by means of
3-4 m of safety fuse to achieve sufficient delay for carrying the explosive at the

rupture zone and for the safe deployment of the men operating the AVV. After

initiating and hanging the charge, it is moved forward by means of the near end

wheel till the charge reaches the required point on the rupture zone.

In case ofpoor visibility, the SWR is marked in such a way that the person operating

the near end wheel may find out the required position for the near end wheel

without seeing the charge. In case avalanches are likely to release from more than

one avalanche zones, the AVV is so aligned that the charge can reach all the

formation zones.Such avalanches can be tackled by putting charges simultaneously

or separately.

1..,.

AVDHAV VISPHOTAK VAHAN
(SPRENG BAHN)

Fig.2

t7.



18. Characteristics Of AVV.
- It is a very simple dcvicc, and does not involve any calculations and elaborate

arrangement.

- It is very economical. Thcrc is some initial cost involved in the installation of
the equipment, but additional costs are practically nil.

- Hand operated AVV does not involve much of an expenditure.

- Itis veryeasytoinstallandoperate.
- Most suitable for ski areas. It is also used lor roads and populated areas on

accessible avalanchc slopes.

- I.lo chance of tailure and no nuisance of uncxploded bombs.

- Verv orimitive device. There is a lot of room for modifications, and
imfrovements, depending on thc the site conditions.

IMPROVISED AVDHAV VISPHOTAK VAHAN (AVV)

MODIFIED AVV
Tragger.

19. This is a similar system to AV\'. It Consists of a single post/boom as shown in

figure3 and 4. The Charge is lowered to the starting zone from a boom that pivots

out from a ridge, similar to a crane or fishing rod. The advantage is placement above

the snow surface, but the desired targets must be close to the ridge.This device is

very effective for comice breakage and can be installed easily at the known place of

cornice.



TRAGGER

MODIFIED TRAGGER

I

20 Mtrs

ALUMINIUM PIPE Lt WT.5x4

TIE LOCKS .'

t
TIE ROPE
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DRIVING WHEEL

BALL HEARING
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20.

SELECTION OF TARGETS AND

Firing/Gun Position.

Gun position and target selection shoulcl be planned wcll in advance' during

summer season. Blasters and artillery crews should be at a location that is safe from

allsurroundingava|anchcslopcs.Inaddition,acccsstofiringpositionsshouldbc

Safe.Gunpositionandtargctlocationshouldbcplannedwithconsiderationfor

hazardstooccupiedarcas,particularlywhenthcpossibilityofovcrshootingthe

mountain ridges cxrsts. Avoid those locations fbr gun/wcapon position' which are

undcr thc direct threat ofair borne avalanches or air blast, avalanches from opposite

hills and adiacent avalanche slopes'

Gun position
and target

locations should
be planned

Blasters should
be at a safe

position
from avalanche

slopes

Areas maY be
opened after
several hours
if avalanche

has not occured

Roped belaYs

should be
used whenever

necessary

l,t ' +tttl

a



21. Likely Target Areas. Target Selection is a time consuming process and involves

detailed planning. Ideal targets are those areas in the snow pack which have

maximum weaknesses. Evidently these are also the areas of maximum stresses.

Convexities and concavities are the zones of maximum stresses. The areas of

potential fracture zonelcrown locations are given below:-

(a) Convexities/Concavities.

(b) Steep Inclines.

(c) Areas ofabrupt changes ofgradient.

(d) Areas close to rocks/ vegetation, being source of heat and inducing hoar

formation.

(e) Open slopes.

(0 Areasofunevendepthofsnow.

(g) Pointsjustbelowcornices.

POSSIBLE CROWN LOCATIONS

Convex Slope Toe of Rock
Face

Beneath
Cornice

Around TreesRocky Outcrop



22.

(a)

(b)

Influence of Charge Placement.

Experience has shown that, as a first guess, explosive charges are best placed about

l0-20 m below the expected crown ofthe slab avalanches. On a specific slope, shot

location may be shifted depending on the wind direction.

Shots on open slopes where shock waves may spread freely are more effective for
releasing the snow slabs than on a rugged terrain intemrpted by barriers such as

ridges aid rocks. In nalrow, confined terrain e.g, rock gullies, exploiive may start

small avalanches that could trigger larger ones below.

The explosive detonated above or on the snow surface have wider range than those

exploded inside the snow cover. For optimum effect I to 2 kg charges should be

deionated at about 1.5 m above the snow surface. The general guideline for
detonation ofexplosive is given as under.

(c)

Sr. No. Charge
( Kg)

101
202
303
404

Detonation height w. r.t
snow surface (m)

1.5-2.0
2.5 - 3.0

3.5 -4.5
5.0

(d) Artillery shell has disadvantage of exploding on or just below snow surface.

Sometimes artillery has better effect when aimed at exposed rocks above the

surrounding snow surface as it can propagate a shock wave through the ground

which helps in dislodging the unstable snow.

IDEALY T-I.sM ABOVE THE
SURFACE IN CROWI\I AREA

r0



Target Selection By DEM.

23. Various steps involved in selection oftargets using Digital Elevation Model are

as under:-

(a) Study and demarcation ofthe area on survey map.

(b) Identification and delineation ofavalanche sites.

(c) Digitization ofthemapandpreparationofDEM.

(d) Markingoftheavalanchesitesandthetrack on theDEM.

(e) Markingofflowlines.

(0 Draw L-section of each gulley.

(g) Identifu tension and shear zones.

(h) Select preliminary target locations.

(i) Drape summer imagery with flow lines.

O Reconfirm targets and eliminate targets which lie in forested area.

(k) Drape winter imagery and transfer the targets.

(i) Give sequence oftarget firing.

24. Study and survey of map. This step involves the study of maps / photographs

and physical survey of the area for selection of targets.Normally l:50,000 scale

topographical maps with 40 m contour intenal yield general information
regarding the terrain geometry. Survey maps, aerial photographs of winter as

well as summer, information from the locals and orvn observers form the

mainstay in target selection. L and X-Sections of various fall lines of the

formation zone are drawn to delineate points which exhibit sudden change in

the slope geometry. Super - imposition of other information like existence of
rock, broken ground, forest area and such like tenain perturbations on L and X-
Sections help in target selection.

25. Rernaining steps for the selection of targets are pictorially explained with the

help of sketches/photographs in the subsequent pages.

il
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DIGITISATION OF THE MAP FOR
PREPARATION OF DEM

MARKING OF THE AVALANCHE SITES
AND TRACK ON DEM

-ffi.taJr- 

-rr

DIGITAL ELEVATION MODEL (DEM) OF

CHOWKIBAL - TANGDHAR ROAD AXIS (CT-AXIS)



DRAPING OF FLOW LINES
ON THE DEM

AND TOPO
SHEET DRAPED ON THE DEM

AVALANCHE SITES WITH FLOW LINES

14



IDENTIFY TENSION.
SHEAR AND COMPRESSION ZONES

VISUALLY FROM
THE SYNTHETIC DEM

Tension Zone Uneven depth

-

Anchoring

Tension and Compression

Shear Zone



IDENTIFICATION OF SHEAR,
TENSION AND

COMPRESSION ZONES

SHEAR ZO\E



IDENTIFICATION OF CORNICE
&

ANCHOR REGION

17



SELECT PRELI M INARY TARG ETS

PROBABLE LOCATIONS
WHERE SHELL SHOULD LAND IN

THE FORMATION ZONE AREA

A view of avalanche after Artificial Triggering
IB



DRAPE SUMMER IMAGERY

WITH ROAD,

AVALANCHE SITES AND

SUMMER SATELLITE IMAGERY

WITH

AVALANCHB SITES

AND

ROAD DRAPED ON THE DEM

FLOW LINES

l9
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TAKE SHOOT AT l0 to l5 ]\l BELO\\'CRO\\'\- ON TENSION ZOI-E.
ABOVE CO]\,IPRESSIO\* ZONE OR ON SHEAR ZONE

50
/*'

\
5a
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(iiD L- Section of an Avalanche Site Using DEM
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26.

27.

28.

CONCLUSION

Avalanche mitigation through structural control methods is a cost

proposition, more so, considering the most rugged and inhospitable terrai

of Himalaya.

While avalanche forecastingprovides temporary solution, the science is y

in infancy and there is always some uncertainty associated with tl

technique. The awareness of the cause of release of avalanches and tl

safety measures that need to be taken while traversing through tl

avalanche terrain have immensely helped in reducing the casualties.

Extending this awareness programme, an attempt has been made to educa

people in controlled release of avalanches. By understanding the pros al

cons ofartificial release ofavalanches and releasing them at appropria

time, people can make their area safe from the avalanche menace. Prop

knowledge of the selection of target locations and instructions that need

be followed at the time of release of avalanches will go a long way

reducing avalanche casualties.

Irrespective of the results of any firing operation, proper documentatiot

specified by SASE, should be maintained and all records should be sen

SASE for their further analysis.

29.

34



DO',s

1. Select safe location for positioning the weapons and crew members.

During artificial triggering adjoining avalanche slopes may trigger as

ground avalanches or as airborne avalanches and can hit your selected

weapon position or crew. Avoid such locations.

2. Check SNOWPACK STABILITY, if possible.

(a) Snow pack stability wilt be rated 'POOR' if with little additional

stress/ load, fracture propagates.

(b) Cohesivesnowpackfailsaboveaweak layer.

(c) Instabilityexistsnearsurface.

3. Choose appropriate 'Timing for Artificial Triggering'.

(a) Too early when there is very less snow on slopes.

(i) No avalanche triggers.

(ii) Only negligible snow mass may trigger.

(b) Too Late. Larger than desired avalanche may trigger.

(c) If there is 'Rapid rise in Temperature' immediately after snowfall
the snow loses fracture propagation potential. Artificial triggering under
such condition is not advisable.

4. Alwaysfire 10-15m below theCrownof a slabavalanche.

5. Always take l st shoot I 0-15 m below the centre of the rupture line, 2nd &
3rd shoots 25 m left and right of the first shoot. This will also be rn acid
test to check the snow pack stability as it will ensure release of weak snow

cover and compaction of snow cover left on the slope.

6. Use high detonation velocity explosives - 5000 to 7000 m/s - for remote

delivery weapons.

7. Use slow detonation velocity explosives - 3000 to 4000 m/s - for inside
snow or cornice removal.

DONT's
1. Do not take shoots randomly.

2. Do not take more than three shoots for an avalanche on three respective

zones (Compression, Tension & Shearzones)

3. If an avalanche triggers from the place of selected zones oftrrgets' then
do not repeat shoot at the same place. In that case select another target
50-60 m away i.e. at nearby crown location from where the avalanche hes

not yet triggered.
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AIM AT FIRING 10-15 M BELOW

THE CROWN.

WHEN IN DOUBT, AIM AT A
JUTTING OUT ROCK IN THE

VICINITY.

oNE (01) TARGET POINT FOREVERY50-75 M WIDTH-

SELECT SHOOT 10-15 M BELOW THE CORNICE' IF

CORNICE IS PRESENT.

WHEN IN DOUBT FIR-E THREE ROUNDS IN THE CLOSE

VICINITY OF THE AVALANCHE FORMATION ZONE

SLOPE.

MAINTAIN A PROPER RECORD OF EACH SHOOT AND

ALSO OF THE ENTIRE OPERATION AS PER THE

FORMAT ATTACHED WITH THIS BOOKLET, AND SEND

IT TO SASE FORTHEIRRECORD AND STUDY.

PROPER DOCUMENTATION CAN BRING OUT
IMPORTANT LESSON FOR FUTURE, WHICH CAN

ECONOMISE FIRING EFFORTS AND ALSO HELP IN

SAVINGLIVES.
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1. MSG FORM
OF

GONTROLLED RELEASE OF AVALANCHE
(ARTTFTCTAL TRTGGERTNG)

PRECEDENCE DATETIMEGROUP SECURITYCLASS

From : Location (Army Unit/Village/Town)

To : RDC SASE, Sector3T-A,Ghandigarh (Through Mail/Wireless set)

STTREPNO.(.)
FIRSTLY(.) Detailsof Controlled releaseof Avalanche (.)

ALFA (.) Year, Date & Time of Triggering (.)
BRAVO (.) Area/Axes/ Location of Avalanche Site (.)
CHARLIE (.) Grid Reference (.)
DELTA (. ) Aspect / Direction of Avalanche (.)
ECHO (.)SlopeAngle (.)

SEGONDLY(.)
ALFA (.) Type of Weapons used (.)
BRAVO (.) Type of Explosive used (.)
CHARLIE (.) Noof Rounds used fortriggering (.)

THTRDLY(.)
ALFA (.)WhetherAvalanche Triggered or Not (.)
BRAVO (.) Type of Avalanche (Loose/ Slab) (.)
CHARLIE (.) Dimensions of Avalanche (Length x Width x Depth) (.)

FOURTHLY(.)
ALFA(.) Visibility(.)
BRAVO (.) WhetherAWB was in force (Y/N) (.)
CHARLIE(.) Casualtyif any (.)

FTFTHLY (.)
Any other information (.)

NAME OF THE PERSON SENDING THE MSG

CASENO.:-
DATED:

?,7

DESIGNATION



2. FORMAT

CONTROLLED RELEASE AVALANCH E

(ARTIFlclAL TRIGGERING)

Ft-" : Location (Army Unit/Villageffown)

TO: RDG

t General Information
(a) Year, date &timeoftriggering'
(b) Area/ axes/ location of avalanche site :

(c) Grid reference:
(d) Aspect/ direction of avalanche :

(e) SloPe angle :

2. ExPlosives
(a) TYPeofweaponsused :

(b) TYPeofexPlosiveused :

(c) Noofroundsusedfortriggering :

3. Avalanchedetails
(a) Whether avalanche triggered or not :

(b) Type of avalanche (Loose / Slab) :

(c) Dimensionsofavalanche:
Length:
width :

DePth :

(d) VisibilitY

4. whether avalanche warning bulletin was in force ( Y / N ) :

5. CasualitY if anY :

6. Otherlnformation:

Signature
UniU Formation

Address

Date:

JU



1.

2.

(Nf,f,R. INER- RXT.ITTDD SASN FIUDf,IEANKNS
AI{I)

vlD(y/Mlnullmud\M
AVI\II.ADT.D (MS DD,IMAND

Avalanche : 'A UserGuide'in Hindiand English.

'Avdhav Alok Chitra Pustika Surksha tatha
Bachav' on avalanche safety and rescue in
Hindi.

Avalanche forecasting our 'successes and
Failures' for the years 1 997 to 2001 .

Multimedia presentation on'SASE user,s guide'
in Hindiand English.

Multimedia presentation on'Artificial Triggering
of Avalanches' in Hindi and English.

Video and Multimedia presentation on ,Artificial
Triggering of avalanches along Chowkibal-
Tangdhar road axis' in Hindiand English.

Annual reports describing snow and met data
and avalanche activity related information for
various areas in India (1969-2001).

30years of SASE.

SASE news line.

Multimedia presentation on 'Actual Avalanche
Accidents

3.

4.

5.

6.

7.

8.

9.

10.
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JF {*u '.r INFO ND.S
l.'*

1. RDCSASE,HlMPAR|SAR,Sector3T-A,
Chandigarh, lndia.

wo

01 72-699804,699805 & 699806

0172-699802
40410000098100
40410001098100 

v -J'
root@sasehq.ernet'in

q_ffi:

{

,"o,{

..:*

' :tftltrrr.trrl

-

'
,51r

*{
er*rf

.HX
{

' Fs No. : 01902-524OG

Vsat : 40410QP0088500 **dd-lk
e-mail : root@drsase'ren'nic'in-ry

iaaaar .e-K I3. AFC SASE, Srinagar, J&K * [ Are,eNo. 
ik*Xf,85628ff$iru

Fax Nos. : 0194-46rorrtott" f 
-

nali, HP

01902-53459

Vsat : 4O410000098200

40410001098200

4. SASE WEB SITE

www.drdo.org.com

PrintedAt..SuperMu|tico|orPrintersPvt.Ltd.;chd.Ph.:659800,655700


