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[INTRODUCTTON]
11 [TodeodieTiog):

Dicasters and nodipal hazaeds are EAME0

and Oeeup ol r.':-ﬂ|[~1:l n Tndia bl all gvew he wﬂﬂid-fﬂd“jl" nad .
. 2limadtie cond -

beex pron 4o nafupal disaslers, on gecun! of geo
Yions; disaslens guch as Ploods, @orhquares, droughis, eijcidnes
and |andslides have been masor within he .:uuninq_l-{l'iﬂw-ﬁ"
2018): A hozaed mﬁ\‘ defined a8 the penilous eonditions o eerts
that gne Hmﬂmﬁnin&' -.'J:w have fhe pdEn“uI (B eousing iﬂGUFE:L o
life, F”FEPJ@L on Hua envipenment iﬂagﬂ and qufh,?-ﬂﬂ SE
Hazords ape af tuo kinds, natural and manmode; notunel hazards
are fhe oneg Jual Jare plose as a peglt of nabura| phenomena,
these can be MH-Umi'Cﬂ‘n;-.gJ : hi:a.'.;.q:ieﬂ..l and aa-:.'l::a}'l:‘ﬂq] Sueh 08 ey
clones, Teunamis, eaplhquakes, lndslides , leods, dn:rLLﬁH' and
voleanie eriphions, On the oher hand, menmade hozand dre fhe
Ones Hal cesun duedo human negligence; hese ape assoeiaded
with lasdelide or enen &e;;emh'm powen, 1;:-|u_njr5 and include explo-
Siens, IEﬂFﬂEF of tenle wostes, palluten , dam fhilura, wong oweiil
Shvifle ap peslirmense gf Pres, LM':W?I Erng,.k,zcnaj,

Londslide ic alsg ealled gs Semi on quasi nabupal
hazard as 14 ﬂwi&]nﬂe duefo nadunal phepomena and alse bq}hum
acfivifies londclide 13 dhe commen disaster n different pusls of
Sikkim . The high stesp Slope, making of the houses or eonctnustional
torkS In Hee hilly clope ele. catses are pesponsible. fin landslide in
Sikkim.s Tn the F'FE-SE:nJ projeet papep iHis dissussed about the
eouses, effests and mamgoememil of |andslide Disaglep tn West
and Seuth Bi’ﬁﬁimﬂlbﬂﬁﬂ with on pvepview of phatﬁ-ml and Seeis.
esonomic odug of Sikkim a8 |andglide s also driggered by
humon oetivities olong with nolupol phenomena,
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1.2 [Concepl of [ondslde ]

A Landslide ic Ba mevement of o massoff Roek,
dEhﬁE or earth down o S , l_,gn.-_lg,]i:'i.p_- s o tape af moss h.r'.l.:-'.l‘l"'-'-j-
Which dencles an downt - Slepe. movement of 5;-” and rock urder
e driest inflisnee of ﬂm“’j&'l, £e S'h{‘!li."" 2018} The depmtlondstide
SRcmpasses five modes off clape movement . ﬁ!i-?:_i'_cﬁii'&- didas,
BME and HM _TE“.-E are fupkep sgd:-[l;'-.ri |:|r='.f_‘|. Ir}:-.LHﬂE'L;ﬂ?E ot
&mlnﬂéﬂ madenial ( bedreak , debriz op eapth) A Londslide isthe
move ment down slepe of @ Mass of nn{.HJ,:[EIE.p;LJ enpth on Sail.
Landslide pesuns when aL:rmvi:-ﬂ.HﬂnﬂJ ana Ohen Hpe of sheor
Stresses with Ina slope exeeed the sheap F.Jr'r--n_-x:g|-l1, of the mate-
biale ol foom the clipe. Shean eipesses ean be kil wp with
na glope by Anumben of procssses.

Thndia has been divided Indo a numben of zon=
on Yhe bagis of \rﬂnaxﬂ;ﬁ'lijrﬂrj 'uﬁnn:_L High and High Viulnepability zone
hlyinﬂﬁ Irﬁahl&l? unsinble, hﬂlﬂ!l'i‘-'Elan' ]jéunﬂﬁ mounkiinous, anens, nfhe
Hfmh,-f.g, E«i&h vainfall regiong with sleen sbpes e nevth- costern
!?E-ﬂj'ﬂﬂﬂ,, plra) wthh areas Had expernl ence -Fpeﬂ,u_eru"r agwomﬂ-dﬂ.ﬁﬂ
due 5 enpfhquokes ete. and anea of infense human aetivities |
Pur'l-'lﬁ-!.'ﬂniaﬂ Hese pelated 4o eonctnuelion. of m:ﬂfE'.J damg ade ,
are ineluded in dhis zone, Al He Hgﬂrmhgjpm stales and He dales
foom Fhe nowh. - easlern, egions except the ploing of Assam ane
ineluded o dhe Hi&h vtdn.em.hmlyh Zonel . Sigkim it one of M
vitmerable stale in Tndia due 4o landelide ,
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1.3 [Shdy Aveals

y Ouixim 15 o smalls EJtJnemE‘Ji oL oS glaje In fhe
Himn]ua.[?g with 5“‘”‘% and ‘:’:"*J‘*’*"-T“Elﬂ: deep wetepghed JThe shote
18 Gitupled belween 22904/ 0 4 7R.097N and 8801E 10 24°0LE
T} is bounded ba‘_ﬂe.pl] in He Wesd 'I-:ua.[ the vast chpetches of
Thelan plateai in the Maplh and E&DEH!,JW and Chombi '-.,|'|'I.”-'3'.;_-L
0P oot in fhe Evat. Dumecting distiel of Wesl Bengpl chrelehes
akng He Soulhern boundany . The shale has o tolel aned of 400634,
km. Sikxim is devided inde fbun distrieks — Engl, West, Navth
ond Sauth.

The. shote lies betueen yeny Wgh asd highLond-
Slide wvulnerabe zome on the bogis of in-iengilgﬂ af fhe :m’rmll{fﬂd
factors of landslide ~Thaughk nonkh and Eost Sixkim ape in Very
pisk zne of lndside. Couth ond West distiets of Sikxim are
alen in htgh pigk zone of lendslide prone aneas. Wes and Seuth
Distwiet of Gickim lies at an alilude of more or 1233 400
melers 4o 2500 meterg with baigue u:ﬂl-héi?:-ie esanpe of endlas
wavet of al,j"fimdhd fields and the temaced shipe, infereepled
Ih”t[:| SP“T‘TEH podched frresls Tapism development, roid r:n:ln';lrl--mt_’-
Hon Inr:,nsﬂ.ﬁ]n& note cetlement Jrr:iﬁlﬁleriin&a e pate of landdide
eveny yenr: Hence, in the present shaly South Sirim and West
Bixxim, hos been doxen 68 Speeial consderadion in the study
aned 4o show the g.enf'naj Seenanio of the landslide with ks
paudes | eongequences and WG.EEMEMF.
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1.4 [Objecfives]s

The peesent projeel papen on landslide

been iniluded 4o AUfill Some bosic objeetives which
To Sl'r.grl,_-[ e aenepal ovenview ',:~|'1(--|It el aned econo

mie, Soeio- ewluml Em'IT:‘I'LFl"HnJr of fhe emlu{i-m*tu ag, lbebh ane veny

nuch pelaled o landdide |

To inentify Hhe mogen sauses of landzlide

s eonsequences in the E’rm:ldIL aneo. _FE‘#‘.ID}I'EI‘:‘IH et and 'S

5 kim.,

=

arg e |"-H

et
Cilk “’ L

To amess the effective landilide 'rn.l:m-uau"mt nt
{-Ef}:niQUE—E D_TLA = F;_,!"'f: SRmEe Euﬂﬂfjhm meatines 1o 1"||-|E1,.-F_‘I'L'|'

landslide in fa 9‘1“""% aned,

1.5 [Rescarch Guesfons]3

(3 What 15 the nobine of landslide in West and

&ALHL S]K}iim?
iy What are the main causes of landslide ?

() What ame e effect of londshide an e
lives of the losal pecple ?
(W) What mensures have been dokendo prevend
lamdslides fom anuvmmmenh?

Ob
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1.6 muo.qe metho n@:
1.6:1 Boge o Tul2)s

The dela has been eollested from fwo

Eﬂur#.-:;-:r',- pli;lfﬂl:l:‘}-{l ol ,-.] .lz;lrE'f:cm:Iﬂ.ﬂ'qlL-

| 1 g 'l.:-.::-i&r_ln ﬁ’JWT"'l
= The ant dele has been ecie
TFI'I!'_. r-' (il ;r:-:& Shﬂﬁ I

hl:ll‘f-'l “Hlml{:‘?'ﬂ' p COAR d!l"'l’g‘ﬂp ; I||.'I|'L'l:l;I IJf_m['r'lf_' U_rl_{l CoLlvene :

=+ The Eﬁeaon&lrﬁ {L:rl.:[ fuEpe .;-c~||._-c1|3-n| i
VEMOUS hm* ﬂHiql'E'.l diPFFP'rﬂ'!l |in|:_ T LuE&:S:I-E'..Zu‘uF-ﬁU- -

1.6.2 [Meflods of” dafs collection] !
We edllecled dala From hotel mmm?r%-*ra n:?ﬂ:l‘-*
{:]lr':l".u'tET-'-‘, I|’J.:"-:1] people and Gellen af 5{:-1_|_\"E"_,|"|;'r] &b {'{:qpﬁ/_i}:l Hreruiad
method. and we gpin an I,Ln-:{-:"thnJ-iﬂj:th of landslides | pough
the observation method while _hmellmaj Aean |andslide prone

dred.

1.6.3 Emir& of ];:a_-. miaue_ﬁl:

Different fﬂrlnglmrhfﬂ Jeehniques have been
ehosen 4o nepresent fhe dafa properly -We uced bar and
Line ‘a’“ﬂPlﬂ 1o chow paindnl| cs_nd —|.=_-mpam:]'l.LT=E.'|_|: Fepnﬂ'%erﬂ'
dmﬂl’“{:‘"\% and |”‘E1"ﬂﬁ£jD we have (se pie or bar r:liuggmm,

1. [Tmiafion of Jhe Sludy 3

Die to the limided Hime peried sunveyer
wene not able 4o colleet dafa pmpe.plua. Besideg this some
D'HIEF pmHem ELLE:I'L 05 poaw ﬁnnﬂ_@mj mndihlgnl mmﬂjﬁm};h

33.{3 between hESFJH-I:‘-E'I'H' and mweéjﬂ““ die 4o di Prererd
language ele, Which wae ppeailed infhat aneo. Hene® the

Eiutlgjl‘_ wat not dealt pmpeﬁl%-

6T
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1 ||1!'ll-‘l ||A{_I | Fil Il” ":']l £ Soml OO {ld | i

i P - r"rrq.'l.'l h: ;
hﬂmm}_u i, Dr-'i,ltjﬂl'l.h'*i h|~.|u nidueal phprmmrnu and e I-Lj ol :[w
X @ i Lol |"|-

(=] L-l'

human aebivibions. Sieim 1y ane of Hhe vulnenble stal

to lendslide -{':-_Eet-'loﬂr;-t. peliel shraeiure ; nature of slope. 1P

Do matic
&YX 0 ,I:] i ’ elidps | EpOSICN p & u-l,r'll ah
. 5 pesisjancd powen ler l-:r.nrl .'|I-'.:|4. B
hn H M |.I| LA ] 1 ] nlr ane. 4_‘“:.'. .I"-.',l-f'lr.-'

i inPall ) Venedodion woven e
i {Erﬂm”‘t painfa J B i Has ayeh

]Imﬂ;r (hedops, off landslide . ﬂmﬂ from these, humn 0

Jand -
o 2t On
developmental wonks alsn affec _

' | enemic EnvIEonT

08 , economic aefivities .
gide . On Jhe athen hand, phdus.ir'ﬂf and z-a-ﬂm-r;l -
E“J' ol dhe I-Jeﬂ'liﬁn aan be :ir;;mh-lr-:;]q. rluEJKJ landshde,

a boief indnaduelion on phis
tweim ghould in 'H-wq}!] Ao krow

lide inthe 's.'lwl,-jn ared,

H (el and
ense,

Caoip - esonomice anvimnmant of 8
the couses and consequences of lands

Qim i v nils
2.1.1 [Pragmem);

E!HHEJ-!}J e Himaloyoon mountaing, the clale

OF Girrim is ¢ honaelenjsed bﬁ, riourlaingus Jammain almaat the
enfre shode i hilfgh; with an elovation ranaiﬂ,ﬂl from 280 matress
feao M) in the southat He bonder with west Ben&ﬂ.l o B, 586 metne,
(28169 ) In nandhern peaks neor Nepal ond Tibed. The sommil of
Hnn,nlﬁhen:lun@r-}he weomd s +Hnd-|'1'relfa&*s’t peak . |5 the siﬂiﬂ“lfti!’flé-ﬁ
point, situated on the bosden behueen Gixkim and Napal « Fon fhe most
part | the land g Unf -fan.nﬁrﬁ.:u.l-lwe besauses of Hha Poeky, ppasi-
Pitous slopes . However, gome hill clopes have bean converled into
termase [anms.
2.1.2 [Drainage]s

Sikrim is deained hgil lipge numben of perenm-

fal vhvens , Whieh Inds o prominent pivens  The Teeslo. and
He Runqii.’ Rast uf";ﬁen cipeam Eﬁﬂ*“ﬂﬂ-}t Wing one orthe OHan,

08
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F;‘I:mﬂril alse Doing Taesta Jusl near the |'|r.ur1r|-'Jr1'r'-L behween Gigeim ond

West Hl‘ﬂlﬂﬂ'flu

tomes c-m;.‘tl nade
[ obout 60K
he wesh Begal

The Rangit niven and ilg it
In the Tl &Im:-_[ﬂ.: Inlest Sikrim .f.Lanil aflen F'I":"”lﬂ'tt

Uﬂllm Teesta b || _Malll near the bepndenp |:'||F"5'n:k:-ﬁ-. ML
River Rargyil is o magan fhibutany of piven Taecte. from the wsesten

gih’"‘;m 'Mﬂ'.ﬂﬂ'ﬂ‘ -I-pihuhn”.g.l {Ir' RI:”H_!H ane E'Tmhfl Hll:'llll':l.u FII-I-LIDFI:'T_. f:j"lll'lu'.
If.'.:lr?g_-L Khola.« Ramam khola. and Hhe lilile Rongit-

2.15C5:
: ]
The hills of Siexim rnaini sencisk of 153

and ehisk s Which wenfhon 4a produes glunemlLu Eh;ﬂ:!c..” braen E":"i"b
%0i1S:The mock eonsists of phylites and schiste.

2.1.4| (limafe Ja
The slale hag five ceasonss Winkers, Summen

5F"’"ﬂ- Oufwmn s and monseon Season. . Mest of fhe inhabided hejj?ﬂﬁ
of Cigtim expenience o dempenote alimahe s With Jemperatines selaom.

Exa&e&ln& ofte i Summer e average annunl -I-Empem}ur’ﬁ.‘é for
mozd of giggim i3 aneun 1B%. Duning $he mmnn;h&ﬂ-ﬂ“ﬂiﬂﬁ in ere-
ase fhe pisk of landslides. Tre neeond for the longest period of
eondinuous pain in Qigeim i3 N -:In..g._J-h'a. : Fﬂ afferts mant::‘: F{Lﬁﬂ
af e shate .::lu.nir-ﬁp winder and monsaens, wLﬂ.K;rL?E eangportation
peribus « Tamperalures in the mountain eon drop fo as low a8 48
in Wintee,

0%
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2:1.5 [Eloea_ond Founal}

-

: | _
55':!5111 [g g'll-L.l_n_Jﬁ:l |y, N :_?.ﬁph*,ﬂr-,.:iﬂj Il"li'lfj:ﬁ'lll'l!l

thnee among He eeoneqons

of the lowep Himllu:it{::@. ,one of .:,r-.l\aEI I
L as auide vanied
p0d O 5

of Tadia. 1o ite aHitudinal gnadaion The siode
of Phﬁ*&-pﬁﬂm Jn':u::-'[':-i-:*:.‘.lj SPQE'iE-E 0 i‘EI‘nF-E'r'ELJrE + alpine n.in-'_'ll Jeundna ons
Moble apehid ja Queximeshale flower . Rhodsdendron is e late
frem about 40 speeies of Rhododendeon bloom jabe fpril - mid miy
aeepass the shle.

Sikkim 12 home e angund 5,000 gpetl €5
of l"'.nup_nipeg plands, 515 Rane orehids, 60 ppimila Species i1 CoX
Vavielies 23 tombo Vaielies, 16 conifien speeles; 36214 of
fems and fenne allies, 3tree ferns and oven 300 medieina] planis.
A velabive of the pomsetia, EGE:B-HQ-L knoten 05 b Dhpisimad Flawenican
be fund in abundance In the mountainoug shale.

The Founa of Sikxim indude the Snov!
lespand, musk deen Himabyan fhhe, ped panda, Himlagan mapmet,

Hi‘mh,fn serow, Himaloyon S;nﬂ.l. mitntyae , Common longun, Aziors
blask beard , glouded leopand “Manbled cat, lespard eot dhole, TThewn

wolfy hog bodgEn Bin furong and H-Im:L'iutEn Jengle sat. fimorg Hhe
animals mere ecommenl) 147.'_-11|‘.|;'| in ﬂlp.r'ne +one Ane &bﬂ-“w“"“i"l{'_-il
reaped forn fhein milk ,meal and o8 abheost of bunden . Siexim hag,
mone Jhan 550 speeies of binds . Some of which have been declored

Endm&a:ned T ped panda. is fhe shote animal af Gikgime
=

(2



anwal Bed pandad

| 1
el ':lr_fl-l




286 &4

L

€cCcCcCc

<

F

CoGeceCcecceo

r ¥ r iF

w

r

S UVUOUUUVUUOOLECCLE CC

e ———

6

¥

As per census of Tndia,20ll ot F:FAu.i:]m
'E'E Sixkim bood, &1 Lakhe .%'.b:ki.m. is Nz l.gg:uﬂ- an.l.Lkrrp. slare ©
Tndia. male 52.871 and Femole 43,057, ,

pa
: .27 o iam®
Male 53,87 . .f?.._-—rgﬂ v 260" = 130
41:05 » gen0’ = 169
Female 47-0% = |

Copee. © Lansul af Tndio, 204

Pupulo.ll-ir:rn (ompesiton in Siedm , 2011

53.891.
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li #enw_du vale 14¢.04 7. centis of Tndlo., 20 ).
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- L." ?::":F .:-:h""— I“_‘-:.:;‘h::l fags ¢ LTS ) }"f:-:. R s :.l-.r-\‘lﬁn.‘:
E"l-.l“:l_i-. r_u-.i M= .:: R

‘E?‘!J"raﬂ:ﬂ'ﬁ,?:r o 1= e S 5 Lo - L
s Lepoka 3 Siecimanssy ape nighly deweud pegie
= .
ord wpi - o b ; g
REEONS Slay masop pale i M. TRane ame maxn hae h?ell;“'*

Buddhiem and Hinduism . And Siesim ic i~ lingual Shads whees

1
Tre oif=al Lh&;l&‘::i. of P glods ane [nglith.,

Pt o g comrni e s
l*g_t'q ! 1 =

T Trere are feus i-m:.-;_p*n',-glg,'l-qq;m-t :_'_E"t'.l:.t‘:'l";_-'..
Clinies and hanld, feilities aswess He ciate of Siodm . Wese
medical fasilitics provide fnabment both 4o the local pobenis and
Other potien

iz From r.sigt-i:u."@ plazes os weel.

LT Helith ‘

Y Tnckitution |Eost |West |Newth |South | Stote

1| Shi= Refernal
Hospitall ST m 1 = - - i

___H:‘Ei:ﬁ'l*'r:ﬂ

2| Distpiat Hospilal | 1 1 1 \ 4

3 Eﬂm“...l.m!;-utll-‘ﬂ'hﬁ‘n 1 _ ) \ )
fentng

4. P'Piﬂ'u‘.'r.l‘,.'_-'t HealHs c 4 5 c A
[[entne

b Prmany Health | 40 | 4y |48 | 39 146
Cub- (enine

6| District Tubbeeul| § i 1 \
Gis (entre, NAMCHT
Hospital Manipal 1 - = = 1
Tubun.gtl:’ﬂ*)

e Tokl 58 | 49 | 24 | 4% 119
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F.-'-v:‘-:'-'l'"l-ﬂm,'»L af Qigem is ]mﬂl.gl,gln r‘f.HFhﬁh!mL
bosed on tha termoced farming of riee and the eultivokion of Erops
Such 08 maile, millet, l:|.11-1!1.-:|_|**I_l:u:nu-J,g:ln,I t:lr-:u_rﬂ:rﬁml't':i:l- and pordamom.
Sivkim produses ymore enpdomem Hhan (g othen Tndion Ghode
and i3 home 4o the LMEFEA‘ anibuaiad arascal ohndumont (&21J,
T is estimabed Hal over zo pencent of the rurdl ngtnh:r-H"-"-”
depepd gn -::;_Tietﬂiwe and allied Sectrs Fop WJE.P'DDELOJH

naHenal Geetn 4 |
1.2.6 (Lol
Qixkim. has long Seen agro “bosed !-‘:m-le-’c:gl.-

The Govt- hoe femuladed Cemliin policies sueh os Sieeim Trdushiol
promation and Tneeative (STPI) fiet acmmand ifs Subsequent amendner
in2onaand 2emd. Geme off the Thduchuies of Sixxim fhat deseryves A
Spesiol mention n this eondext ape — pfﬂlﬁnﬂfﬁuﬁﬂﬂﬂ: [esmeHes,

In {mnuﬂ.r:at 2016, Sikgm besome Tading
fine} Moo persent r:;pannnit" tote TR D\Fﬂ&mjf'ﬂ of Eectounism
lnder fhe Forest Eri ponmant and wldlife mlilmEugrne_ﬂjr De;ﬂﬂ' -
ment hog jdentifled and lemaneated 11 0pes in Gikkim ag, ecohi-
hism. Eectouniom in Siecim glanfed ja dhe year 41995-96 i Ho
+m7ninap, auwarensss , changes in 'pf&uh#ﬂ]‘u_ﬂ'!. $o odopt Jo the
mourdninous +enpaln dad enﬂﬂju of %pm,gqn fourible is monyg of
pestrieted ond profected Orent.

prateeted porks ond Sertudnies for eeo-
ourism ocHvies - fanchentopliatonal park , Singba- Shodadendran
SME+dm=aEJ qu-,hof& Lhe wildlifie So.rﬁumEEJ W\m Mpine an;w
Mognom wildlife Sn.rﬂ’u.nnq: vansey Rhededendron Schrr"LlDJ%l_-{

w e
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2.2.2:1 W:
Notional Higuwag 40(NH 103 Ewrr"e.hh'fL_Jr
NH 31A4) limks Ei'li&Puﬁ + Eﬁ:.ngﬂr:lh- Gienim nﬂ-'riﬂnﬂhﬂﬂ’: hﬂ“‘{*ﬁ;d
Punsg owd, and touex Sesviess. pﬁmﬁel‘_-_i: pun Bus, tounist o 7
Jeep Serviess: openate Ahwougnout Siviim ond alto eerneet
o 5”"qui'rf A branch of +he highwog fotrn Melli connecis Hﬂ*’f’””‘
Gixkim . TFwns in eostenn, Southern and Western Siewim . mnﬂ - :
|| Covneeted 4o the hill slotions of kali and Dﬂhﬁeeﬂr’& innonthemn
\West H'E-h&].l e shde is {lsther more connesied 4o Tlbet hqﬁ'ﬂ"-
mauntlin , pass o f Nadhudd -
o TR Wolonal Fioposs of Gigem]
Nl Lgﬁh Lengih Southern or Hestern | Nowhenn o Baslerrt
(k| (m) Terminus, Terminus,
NH1p | B2 3% Gm\.&;b:l}c—-_'ﬂin&l-}mﬁ ._nwgc@_w.e?r
B% Border.
NHat0| 8% | 54  |Ronipool(NH-314) — Burtux — Menla~
Mathula
NH314| &% 34 | Taghi view point — Ph{d&“ﬂn—}hﬁﬁﬂ
NHE10 | F0 43 Slﬂf_ﬂmn — Dmnlh:m% =5 anf}dp -
C-iglﬂ,lslruﬂ
NH#ip | 4% 2% | Melli— Manpur —Namehi — DNﬂHﬂn,fL'-
Tark
I Ilest Hsn&ﬂl Boedep — Rhenoe., %m}mnaj
NHIHA | 112 | 40 pakspry 0. unchon with new NH10 of
Ronipeol nean Cm.nﬁﬂﬁr :
JunzHon Wwith MW NO. 17 A af Rhenoek —
NHHIE | 42 26 Rﬂf'ﬂcl':1 Rolep— TJunetien with NHND. 340
near menlo. at ihem}lm_gn.
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Thena is qust one ourporet 15 W“dﬁ""ﬂq-

(& asound $11.9km from Siedim but Bagdegra e well conneeted 4o
Giwgim Cabouk §25 km fipom Sikxim ~own Ship).
Hena , helisopler Sepvies ttanted r-'wﬂ.‘_‘;t‘ff"”

hupism puppese .

slabion 4o Siexim
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T&_M.@H Oeeunrenee ,":tllltl l-Ld(‘JI‘.l.n::'E-'. 15 u'l.".-T-‘F.‘.'L
Common phencmence in Giggim Him:thqf- and one 4&1}. COUSES H.“' TTJ
':J‘!"ﬂﬂ_,e fo F"F‘G-r‘l?r"iq' and t'mn&&-l':'uiiﬂl‘_ i the landilide loaked S¥ore
and alse loss of’ the Ihves and Pr-.c,l-.:.-.u.}q .f'-i[.‘-lr"'r* inm:.,-n Hals , :’E.E.'C:'ﬂ-‘l"
tnple nped developmerd aetivites, Pdi""‘l".'.'_ull:lhiﬂ-: poad .:-:n.*;l."r'ulf“'fl_"?
ardill planned sefflements, hove finther %mmjeg He Incidance.
of the landslide and subsidence.
Llguses of landslide |3 e
The ﬁ&ﬂuen+ Qeciinpenss n'i_:L imld”ih.‘lﬁ h"; 3
Very  eommon phenomend in Gidm Himoloya T:i%ehILﬂij Héﬂ
dan be caused bya vapiedy of foetons im!udlnFL grengl .f '_
virenmendal and human peleted. Hens dne Some gommon ealses
Hhat aordmibute do Landslide —
[Geclegjcal Causes |2
Cigim, @ SHele In noplh-castern Tndia, s | el
ino Selsmically astive pegion and Ekpemen VLPIoUS ﬂlmleagrurﬁl Fm:i-'&E
fat con scadnibute 4o landslides.
[Blope Sfabilifu]s
Cleep Ell:ﬁ.s and unsiable ﬁl’:ﬂimﬂ !?mmah'nn
dn conteibite 4o landslides, the Sickim r.ga;'nn 5 chanaetenized b
hua;&::i depndin with deep dopes ; especial Y in He Himiu%un meiin-
fain hange -The. presence of wenk noek formatiors and losse sql
an make these slopes prene b landslide.

L ]
ieal fromation of Gixeim eonsistes, of
sorgler. and vanied peek fypes Jincluding Sehits, %@%,[ﬂ%lﬁ :
and quirtzites Seme of these posxs have inherent weaxnesses
and dizeonfinuidies ,Sush oL E-E:L:Uﬂ plons, Seints and fhulis
which can act as petentiol sliding Sunfbess.
1 a

Ginxim shate '?Is. prone 4o landdlide dueto iHs
mﬂqﬂf +ernian and hf.g.h nainfall. Several envirenmental souses

eordnibule 4o Londslide.
;

2]
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I 4;:”--.1- i [u-nir,m[‘:-:f bprdbill  mie *Jm
the """*‘""“FL 1 towipd iyl ru.;lungg;lf, tibib I St 6ont

[l s, Wistiysd oopropn ) hiabris, |m4|r.u ,,Il,.L ,IJ”.nr?r .H.u.- oy ¥
oF Yune |"“H-ll‘r‘il"rlllri"!i' ‘W eamtits Gikep ooy b Hporber W
ol ey Vs, i g, s bty 1
Glide n sl O ey linn,

:

ik im {-r-'“'l o Bewmieally el hn;‘ﬁ-&ﬁ
e o Vi pimImH}L s e lerﬂlr'.iﬂu e ol phade 'Iwuriwﬂ; st
linken,  aqp F.Lnrrﬂlr' pLiururFJl l‘llrprl'f-,r% ihieh 2on dekioks P
hﬂ Iﬂmﬂ of rl.|npu-l. ard husmnﬂ landaldes . 2ol Soaplm #!Wf},
tlle a HH'I.FUJ”HrLI.- all 6 ponses ”.I_'J-EI'IJ Pk landedides in e f"f‘ﬂ"’";
Iwm“l"qt in el Wk and In Pradmiehupe Mlt‘:

Nadural #ration [irerstaet weh oL pher
@nolon con Undereol glopes opd wearen Hhein ".‘hl:«iﬁbt-ﬂﬁﬂ”fﬂ'-":
EMasion bemoves -.w.qr-u-] 'i‘]:r'thrrr“«:-. ok of "ﬁ;r; rm.-&-w.gm
pmm: do landalide:s.

Human - related [ouses]s
q

Human activibes can akio conteibute fobe
Qecurnence or evacenbalion of |andglides. Here ane seme, man.-
made econses of |andalide -

E!'Eﬂflﬂ.qr i:ﬁf;:.ﬂﬂlﬂ. of frests G ogpi-

cultune, ]ﬂﬂu&imﬂt’ o Unban jzadlen S the. stability of Slepes,

Thee help bind il ond prevent ercsion , S0 Hhelr memoval can
make slopes ynone prone Yo landdlides.

%M:
poen eonchrustion prochees , |

dinq of Slopes and excessive emsovahion can ﬂhkmfﬂ"

Stability of the Jand « Buldig roads, hiwors op shetires on
Steep Slopes, wihout  appropriate eng mensires @on ineweals
the pisk of |andslide. g E‘"ﬁ“‘-"""hﬂ pr

= -—l—-—-—_______‘
22
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MM i ﬂf&% é] @"Emﬁ I
I"'“"‘I":':lml'li-'.' oL Iﬁrﬂr'l':lz .'\h-"%;‘i.rl rlm'tl]'.-:'h_n:'-l_':*_-'.
SH;:."I'm'«': can lecd do e geeumidadion of walér inthe Swl  IncPea-

Sy poore presuire and hedusi the shean simengh of slopes.
This can pesult in S!E'-PF_ %i!tlr‘a-:-.g and landslide |

J"l'HE!m'qgu the 1:n'|umll dmllﬂﬂ.'if;-!‘- F‘:’HH“T“-S lm‘[

i LS E
» aafen ehannels son souge INETES

mr-ulrﬁ_@rﬂ wivens, :E"'Jtﬁﬂmg 2 glapes, |_'-..rl-r:|| %;ﬂﬂﬂn

water Pow and evosion ;which can weoken

landslide .
: m{hn and Walew Leakege

Impropep i:rm'\ft_ﬂ'fm [:.-r-:u:f-ie-f:a_. awfhl:;t_ﬂ;g
5 . -
Ensessive walen c:pp'la"uﬁlﬁﬂn on inadequte drainage E@'}ﬁ“ n

ﬁlmﬁz Skopes and inevenge theip fhsc‘ephhili{}ilnlﬁ hrdg.lfdg_,iu‘t‘{f'h
15"1!'-9&,& fr pipes OrSetens con infilirate the _:,.:,il,,m:dw&k-

inslability: _~
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[Phyeal_Teets]s

Dnm -5 1'} Iﬂmcﬁ'ﬂuﬂ IF.-”".E_'; TF._.- llnnikil_l:-_h,h_p:lulj_rlp

l.h;hliﬁ Sush ﬂﬁ""‘“’"’ﬂﬂ'ﬂﬂ and eommunicalion Eﬂ_k!l?m_n'iwch-rir_ll' gupplies
wolem and gil piplines, offices, furniture , sommodiHon, frantpant S
ele. are Severaly damaged and pub oul of gean by mamive landsiide .
-

STV e b
Lhumag casualfios]s
H
I landslide geeun in the inhabiled r]_pri,CI.F_.,_.‘I"ru.Eﬁr'-"ﬂ'

and fomemas] advers, impﬂ&“% ane o humon peplleton. I fhene is no
de: Fﬂmunﬁrﬁﬁa: of probable pesursense of landslide and if there

[s no prepen |im?!%tmﬁu&“ﬂﬂ ya large numben of pesple are buried
Under enowmous mass of debris of vany ing aizes and thene igheoet

koll oPhaman. lives .
Eln.mae To_seflements , koads and Roilpoads | 3
both puea| and weban

Beflements sompris t“r-an
losodad o} vulnepable sides such as on hill Slopes,ab the. fosthills, alluvid

fans and cong |, in $he vallegs &u;-_,*nac stemp hill Slopes efe . are dn ged
dand sametdimes villages ape r_cnmplm_-.l'r-l?-]dc .:Les.hﬂz:lkaﬁ,. "nﬂljr'lne. ek aebms
=4

s
of roeks, muds and olher malerials dis!ndaﬁed Poam Hhe hills caused b
londslides of various sorls 41-4]&&@_}:5& ‘gd‘lglp]-hthgﬁ__ o he.a.-.rdhwu'ln.

fall or hwnan adivibies .

[Econgmical Effzefs ]2
R TR TS
At Hhe vel’gt} outeet i+ madu be P.:ﬁn—'be& ok ot

""E':lﬂﬁﬂ of seltlements dre ‘ulkon the hill slones and fhothills in moun-
foinous aneng and thus agpieuliure is alse proctieed oo hill slopes and
in the vallexys. E.E;mmll%,ﬁnﬂ.ﬂﬂd culbivation isin prochee T the event
of mossive |andslides Hhe termase fopms are mmple}ean&eahaand‘ch
ﬁi.llirﬂJ debris of rocks , Bouldene , mud , fine leoce mateniols ele . the
debris s dumped in the wjl%f- and hense fomg and erops onthe

mﬂeah floons are alw buwied unden Hhiek debpis coven,




R'_-_—
P—

: L1 Iu'._mlmldl [l
N

N A\ T i) -
3 |"|l1|- TR T L ||_.I|l lr.w
l-\ A\ LR |-||M||.u|l'|nlr. e omnnd o Nogism i did -I i G
\ | TS (Y AT R I TR sl &bl ”
I-\ o L S et AR AT o TR b lwebeinil The TR
"‘ L O PR I YT | MO I T R il .I,”,,.,_f;,h,
ﬁl-- 1 ST [P Wovaf a1 yie winibbimil} l.u--lpi T TR L
N h.i'lll.'l‘ 7 -lt'l’lhr . |'||u-||-i'| !Iu'u-ilu il ¥ Ir||| III' il "”1., jin ““J“'. ! I-l'!“,.l.m
\. l"l.n-...lf- T e L e I P il 4k I/ T TR ,I_I,I;"I
“u.'u"-.‘\" 'ulmh‘-:“l'- Nt "'”Lh" |.I.-||Im_|i il il o b, e

i

2 [ | rﬁ""
bhu.'ﬂ.h'um [yt ,|“|“'|| “-.. {1 H.|--| L 1|'..- i hiw ||.H|n‘ Viwaipl Py Wit ¢ I'
?‘;k!‘““;

O Lanplenld
[Tl walee il

h‘ |l'|||lru |-IH.||»'||||| i, IL"FJ I IL --J:..m.!,-’-lm:‘"b‘j‘:
“ AL .i.--h]hgul — ||I-|||- TR | Poreps F e wiblhads, wn bl (e W stk o
"

g s ok
2 'ﬁ"'l"l"'l""l"“'. {ythen Ly ||'|'|I.|H"'_ .L,'...II Ll T |.||||-H'r“|l' .I!-'.Iull'll 1 !IJ- / ﬂ_ "
~
N
)

| i 1l |‘ o 'i-’i"h‘
ﬂl““"ﬁ. |'|;+.:1I T |l.|-||||I|r L] ST il e Dol las uill i

L
; A
'-" ..H 'I'H"l. [ h'l'-\i 'i|.|'.'-l|'.'.||.'||,]:lI ||-|||,. adig | fiel| dvibahivin &l |,_|l| Wi .h-,pl-llli. dipal EIRRA
... e 1
I A rwrr
-
'S ﬂ I|.-“|-|||". LLEL R Hna-'r- _h“.-.lwh Tl B rr;.l
.-.-ﬂ
-
L
.

.‘“‘.r {h'."lﬂ I"EII L.:I"l'h"'l.h"hlll'-ﬂ' |II|II|IIF' -'Ijlrl Jaws oo Iﬂﬁ,h'”..‘-l,-l g e

P thygen

o 1

., Al ||-rrL L LT popvue, prel et 3y,
: wa 'L"*."HI NI “'"L' [ e hyohie |r'-|  Meapine e thm:'h#ilﬂfﬁrJJW"a

? [ Jf"prn-l st e warden Pl e rl..-ni-urlﬂ-.'i  TFI g ,r‘,.ﬁ,,.!
" M.».;_ql( Mand Thr erppaiber side by Gulbinel ooy ean it e
e ||~-mn-|1.||r'u-'. amaup r'l[" flaiil 5F -1""""1 InAes fhyomnens, ar H-'-ql'""f-'
- !'-n1hn.rnl. = oned ki 'i..rw"ll'l“"'“ In 4o ﬂ-h- IJI"J 'r'---!-LHrl T Mt j.hu'
‘- Poed Kibed 23 peaphe, Jriy eped A covker, of landslided and

L= S bl s — e =

ﬂ"l‘ﬂ'}ﬂr-ﬂ

-

2%



éé

fddddie

F

fececée

F

LUOBSOVudeceecddéded

e - -

T

-

.

hlﬂil]é:'l:‘ I?J..I.':I'I..-Ii dfﬂhl(!.L =l A ] ,i_".IF' .hiﬁlhh.:'dl; I ni."l'l-l-l-_ Qunﬂ- .jfn.rl -i-gn..'_nl-h'l_-—r

i,
[(Loga of] cooig] dicruptiont] s
Landslide are m—;.p.:n_ﬁ‘nHe fbr 4 numben E:jf
ﬁlE:ll'l"l-Ej Iln‘ﬁ;ﬂl:i T FE“FJﬁ‘J dimage 4o houging . iﬂﬂn‘,lmﬁllmlﬂ and .-_1::._rllr-'-.'.l.|
Yural |-ﬂm:1‘1-‘1ﬁ Giecim am Su Y 1§ Seplemper 201) ar '-’n':j 1",:}”
(loeal Hime), o Mwe.-o eanphquake with an epieonter En:atJr- | 1:["-“
" - e ik T
e Qivdm negion(ad-122°N, g8.064°F) , Killed # F’E"-‘FL‘?'; .:-'ﬁ .ITELB
l6at the Taeslo sloge 1t droeleatrie power Pm?'.fta ﬁmm s
4o,V eft Phousands homeless ond ﬁﬂmmmf% disploce 4
alsn ecaused gubstantial foss fo livestock,
H.'lm wapra i Eli{ummmmmm
Qein - Economic efferds inchide advence
Tnlpﬂ-ﬁh, 08 enumembed above ; On. pecple, $help hemes i 'F-mpl?ﬂ’qu:"':, ‘
induchpies. and fhetnpios ,na:rﬂ:uﬂ-uml lands and erops,timber, Jifes lines
Such 0s poads and highways, hallpoods and eommon mation 'QHE"J‘“T";
it . THi {Prannd 4o nate that Bocin -ee0-
adumbonal Inchituban ele THis 'E-lﬂ'm | oL ot
AOFrLIE Pm:tllE"mE engised I'l; FIRE, mu:.vErnF.n-'f af reck wagle o h"‘
. 1 [t ]
clide duso shpe {ailupes one rmnej-n{"-::lcl and Gre Wnﬂn “EIJ:
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