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IINTRODUCTTON
L1 I Tnipoducdionls
Disastens and nodurol hazords ape common
and oceur ol only in Tndia bl olf oven dhe wcmld.fﬂdia_ hos .
been pron 4o nofurdl disaslers, on aceunl of geo-climatic condi-
tions; disaslens Such 08 ﬂoodg’eap{kqugmg,dma' fs céjodches
and lon.cJS]lcles hove been major within fhe couﬂ{n(gt)(Kﬂ—PW’R'
2018): A hazard maat) defined 05 the penilous conditions or events
that are thepatening op have the potendiol fb cousing iﬂbw’&t to
|iPe, properlyy op the environment C,DG'.;{jU and %'*T‘E#L;?OOG’)’
Hozords ape of fuo kinds, natural and manmade , naural hazards
are he ones Haf daxe ploce as a result of notural phenomena,
these can be m%m’o&iaal , biologoi@aj ond a,mloa,iml ueh o8 cy-
Elones, Tsynomis, eanfhquakes, landslides, flods, drought and
Voleanie epuplions. On dhe olher hand, manmode hazand ase the
ones Yol oeeun due 4o human ne h@e_me;qlkﬁse ape assoeiated
with landslide on enen enepaiion power. plants and include explo-
Sions, |6¢K08°€ of dorie wastes, polluton , dam fhilura, wang oveivil
Shife op oceurmence of fPires (.Dot\,and 9?1‘1&}1,'2006).
Landslide is also ealled as Semi op quasi natural
hazard as 14 Oﬂig‘ina-le dueto naduwnal phenomena and akobaokumarz
activities . landslide is the common disoster in dipPerent Pap-}s af
Gikkim . The high steep Slope, moking of the houses or eonstouctional
works in Hhe Im'\lL\L Slope efe. causes ore pespansivle e landslide in
Sikkim » Tn the presend projeet paper iHis diseussed about the
eouses, effeets and management of |andslide Disastep in West
ond Soujr‘m Siictdﬂ'lr:llf'!"f\&7 with on ovenview of phe;gsiml and Socio -
economic Hodug of Sikkim 0& |andglide is also triggered by,
human oetivities alongﬂ with nodural phenomena,
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1.2 ltcogcegjr of Landslide |+

A landslide is the movement of o mossof Reex,
debris op earth doun a dope., Landslide is 0 Hype of mass m"fj"ﬁ
which densles on down - Slope movement of soil and rock under
the. drieet influence of amvi&{j S. S‘mgdn 2018) The Jerm¢landslide”
ENEoMpgs el Live modes of slope movemen  Fally Topples, gides,
Spreads and Flews Thse ane furkhen subdivided by thedpe of
&eoloaui& madenial ( bedrock , debris op eanth) A Landslide is Hhe
movement down slope of & _Mass of Roek,debris; earth or Soil.
Landslide peetins when gravitaHonal ond other HP?—O*? shear
Sthesses with Ino. Skpe enceed the shean Sjmerﬁﬂx o the mate-
biale Hhal foom the shope. Sheap thesses ean be built up with

ina glope by onumben of processes.

Thndia has been divided no a number of zone
on the basis of vilnerability. Veny High and High Vitherabllity zone
Fn.vinao H&hlﬁ) unstable belahvelao young, mounttinous areog inthe
Hfmahﬁcag, higlh poinfall reglons with steep slopes, fhe north- eastern
begiong, Oja’lﬂo with areas ol experience frequent gc-ound-slrmir&
due fo earlhquakes ete. and anea of infense human oetivitles
PQFH@UhD‘e:L Hhose pelated 4o conetruchon of roads, domg efe.,
are ineluded in s zone. M e Hgbmah&jgm states and Hhe shadeg
foom 4he nonlh - easterg. begions except Hhe paing of Assom are
ineluded infhe high vuinembili‘rao Zoness Sikkim is one of Hee
vulnerable glate in Tndia due 4o landelide |

.
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T ;%‘Mn Apea. .
y Sikkim i a small e)dnemelgb mountainous sloe In the
Himalagvo.g with shmvp% and @L%emelﬁj deep walepched "The glle
13 Silualed belween 24°04'N 4o 28:01°N and 88°%1'E to 24°06'E
Tt is bounded bgjc_l\fepal in the West b‘ﬂa Yhe vost stretches of
Thelon plateau tn fhe North and ba;UthAon and Chumbi VaJlegL
of Tibet in the Eost. Dargecling distriet of West Bengal strefches
olng s Goudhern. buurdooy . The: slake has o 1okl avea oP 409634,
km. Sikkim is devided indo foun distiaJrs—Eaml,Wean.l\brﬁk

ond South.,

.—“;, shale lies between ven h.‘lgﬂn and thhwhd-
Slide vulnenable zone on the hogis of ir‘*e"gﬂ‘?ﬂo of fhe conjmo\lir‘&)

fetors of landshide . Though norh and Eost Sikkm are in very
pisk zone of londslide. Sﬁ%—k ond West distniets of Sikkim are
aleo In hi&h hisk zone of landglide prene areas. West and South.

Distviet of Gikkim lies ai an altitide of more on less 400
melere o 2500 metens with tinique eon%nejéicle escape of erdlass

waves of a%aiauﬂum] pields and fhe femaced slope, intereepled
b?dq SPM“% Poﬁchﬁci forests Taupism cJeVelopmen-\-; road eonstouc-
Hor, incneasingg pate seﬂHiemean %nighaoeningg e pate of landdide
Every year. Henee, in the present SMEL Qouth. Siicim and West
Sicim. hos been daxen 08 Speeial eonsidenglion. inthe study
apea 4o show the Etanenol Seenanio of the landslide with s
eauges , eongequences and managgzmm«k
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1.4 [Objectives]s

The Phesen-l ont}é‘cr\ paper an landslide hog
been ifeded fo QA Some bosie obieetives whigh. ane a2 fol
To 9 the. genenal overview P;%kqjical g
mie, soeio- ewlunal envinc;nmé"n{' of the e"\u‘l‘ﬂn et iy wr%
nuch pelated b landslide

To inentify fhe magon eauses of landslide ond
e consequences in the Shul&o areq. Spemiallaoin West and South.
Sikkim .

.
pws,

To assess the effechive landsiide manaﬁtlm@ﬂ'\'
ﬁehniQues and to avive ome guav&eslﬁve_ measures o pr:e,veﬂ:t‘

landslide in the g«\udac areq.

1.5 [Research Questions]$
> What 1s the najure of landslide in West and

South. Sikxim?
i) What are the main causes of l.onclS.\'\AeQ

() What ane We effeet of landslide on e
lives 0f 4he loeal pecple ?

landslides feom

&ovepnmenjr ?

(V) What measuves have been taxenio prevent

0b
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1.6 (Dol Bose and melhoddoay,
1.6.1 [Cawee ol Tolz)?

The dala has been eollected from two
S(‘le‘f(.‘.‘;— Ppimopq) CU’l(J 3.9(?0”&@,,&1;

=The pnimany dada has been @zloi\ e\f*ecl form
l1016‘| 'm(lnugé-_-n , car dr-‘ivam, \oca' eop'le and Gouvenin ghop.

~>The Secondan doda were collected e_z
various book, arlicle, different link +rom website, Journ

1.6.2 [ Mefhods of' dafa eollection] &
We collecled dada Prom hotel manager, &P

dh'lvep, local people and gellep of Sou.\fenfp shop ‘]’i:LPO h infervies
methad. and we &&‘\” an unclenslrano\in% of landslides —}-h.pou&h

the observation method while M.velin% neanr landslide prone

area.

1.6.8 [Chgiee of Techniques]s
Different ew}ogtmp}u'e hechniques have been

chosen 4o pepresent the date pnopenlao-\nle used baw and

Line 8“paph 1o ghow painfbll and 4-empem'|1me 1o Fepneseﬁ

c]em.oacmphda and 1i4enac¢1) we have uge pie or bar dtagomam.

1.% [Timifefion of The Study J3
Die 4o the limiled Hime period Surveyr

wene not able 4o colleet data ppopeplgo. Besideg this some
Other problem such as poar finaneial eondition, communication

gap between nrespondent and Surveyor due 4o diPferent
langquage ele, which w2 ppevailed in ot areo. Hened the
SJUclg-jv wog not dealt pmpe,nlét.

)

01



)

‘\\

U U Y

v

v

uU'

J

i

ji

g € € € ¢

Mnoml ovepylew on mj&;iml and Soeio - economi
[enyiponmen] of  Sikim |
Ag ‘ﬂnc\%‘“(‘(ﬁ is (“ﬂ“(‘(“ 08 Semi or

hazard , il is 0wi{1iml|wl h‘\t nalural  phenomena and -Imrﬁomd h‘\t
human aefivities, Sikim s one. of he vulnenble. slake in Tndio due
to landslide Greclog | - beliel stpuelure , nafure QP%]Op@ hﬂ"c""j’
Poek and ils resistance powen 1o landelide, , eposion , Bl , elima I
hature  gpeetally painfall). Vc;(L{:-\olion cover ele . all OP‘C. fﬂva folf::?
lling, (hedons of landslide . Apani fhom these, human aeltvities St .
! pPect on lan

\opmon‘(l\ wonks also @ :
{e @nyironm-

quos na upal

08, economic aelivilies , deve
dide . On Jhe othen hand, phtts.icﬂd and S-,oeio-m‘olﬂo""-
end of Ne he&ian ean be devazloted due o |landslide ,

Hence, a. briel intnoduction on ph;f.leal and

Soelo - economic environmen! of Sikkim should in -|kou€LH i
nees of landslide inthe study area

2.1 [Physical Environment]s

T
2.1.1 [Phusiographui]s
= \

B lad 1 e }|;ma|aaum mountaing, the slake
0P Qixkim is ehongelenised by mountoinous Jeppain olmost the
enlre state s hilfq‘; with an elovation Mﬂ&fﬂ& foom 280 metress
(220™) in fhe sout at the borden with west BH\&Q' fo 8, 586 metres
(28.169 D) In northern peaks near Nepal and Tbef. The summit of
Km&ghemwﬁa, the world’s Hﬂr.d-higthe_s-l peak., is the s’fde“hi&heﬁ
point, sifuated on the bondep between Gixkim and Nepal « Fon the most
part, the land e Unfit fon'agonieul-}upe beeauses of the Pocky, ppeei-
Pitous slopes . Howeven, Some hill slopes have been eonverled into
terroce {onme.

2.1.2 paina,gﬁgj:

1 Sikkim is drained by longe numben of pererm.
fal nivens , Whieh mezft:e Info two prominent pivens  The Teesta. and
the R(mq”! Rest of other sineam eve:njruali;t 0ing one orthe Ohen,

e causes and conseque

08



Ran{iil alqc UOiflq 'n’{"'_,lﬂ. Uu'@]] nenn -ll,(.i_ l’]ﬁ'-(nfia?'}(‘i} bf'h.l!(—f-n G}YKlm ﬂ;(ﬂ
Wes) Bmﬂuc:..l.

anies originste

The Ro.nﬂ)il' piven and its fpibu
} oK.

In “18 —mlurﬂ/ a‘%-l‘er’ In b\\e.%‘ Simdm aﬂ,c] Q.ﬂ(.’f) pIOUJi'ﬂ% :?: 1iil:|}(adl

Joine Teegia bellow Malli near the. bonden of Sikkim wi
River Rongit is a. magor 4bibu,4ar'<‘t o River Teeste Prom Hhe wester
Sikkim . Magor fpibulanies of quc_y'} ane Rimbi Kholos Rochargy il

Kale‘d) khola.: Ramam khola. and 4he |itle RMH}H’.

2.1.5[5aT]:
The hills of Sikkim majnl% eonsist of g{teiss
and 3chist, Which weathen 4o produce &Em@oshaﬂow baawn oy

80ils+The. poek eonsists of phyllites and sehisks.

2.14 :
The slafe hag five geasonss Winter, Summer

Spnina, Oubumn;and monsoon Season . Most of the inhabited regions
of Gixkim experience. o dempenote climate,With tempenatures seldom.
emeedin& 928'% N Summer . The Q_Ve'po.&e cmxumJ MP@PO}UYJES for
most of aikkim 13 anound (8%, Duning Hhe monseon ; heayy raind in epe-
ase the pisk of londslides. The neeond for the Ion%ed' peniod of
eondinuous poin in Sikkim i3 M d%ﬁ* 'Fqﬂv affecks meny pante
of e stote du.m‘n@ winter and monsoens. mo.ncl‘ngg «’man%po:ﬁaﬁm
penrilus - Temperafures in the moundain can drop to as low o 40

in Winden,

09
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2.1.5 [Eloa_and_Founa]$

e

Sikx‘sm i sihuﬂe& \nan E’foloaj@ﬂi 'VLOJ’SPO"V
of He lower Hima\owg ,one of onl three among He ceoheagOﬂ&
of Tndia.. o its alfitudinal guadalion Tre slode hos awide vaniet|
of Plﬂn't&flmm -h:opiecd SerieS -{O'I'Gmpem’le; a]p{ne aJ'LA }undra onés
Noble onehid ie Qikimestale flowen . Rhodedendron is g slate
tree; about g0 species of Rhododendran bloom lake April - mid ™y
aceross the state .

Sikkim ja home o anound 5,000 gpecies
of "‘0‘”6”‘*\80 planis, 515 Rane orehids , 60 primula gpecies 11 0aK

vaviehes |23 bambo Varieties, |6 conifen sPeejes,af;Z**ng@'S of
oven 900 mediel nal pmmtg.

éorn

fome and ferng allies,8tree Perng and
A relotive of the pains,e}H::L, loeal 1(% Known a4 Chnistmos Flower 4
be found in abundance In the mountainous stote.

The Fauna of Sikkim inelude the snow
leopand , musk deey Himahaém Sk, ped panda, Himalayon mapmot,
Hi serow, Himal ral , muntae , Common lona]uPJ Asian
blaex beard , elouded leopond , Manbled eot, |leopard cat dhole, Trbelan
wolfs hog bodgen Binturong and Himalagen Jongle eat. Among the
animale more eommonly fund in the a|pine zone are %&Kg,mﬂi"lgt
peared for thein milk ,meaJ ano\ 08 aheast of burden . Sikkim hog
more Yhan 550 Speeies of bind. Some of which have been deelared
e“dﬂiﬁff’f‘& . Tre. ped panda. is the slate animal af Sikxim.
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As per .
of Sixxim wog 61l Larhg. Sikkim is the |eagt poPuch’t

Tndia. male 52.877. and Female 47.057.

Qo

census of India, 20l eif pq:v.;lctﬁm
S

lote of

[&w‘g jon 3iHon wxim , 2011 J
&em Pa&g:ﬁ“g}igﬂ population poPuJO.'l’lf)ﬂ =
i g ‘ _8‘1, ol &
Male 53,87 élg-@—— v 260° = 190
) 4%-05 y 960" = 69
Female A1- 0D o0 % S

Gounce. . Dernsug 0F Tadio, 209

Powlo}‘\m Domposi-HGrL in Siedm , 2011

LEGENT

O Male
Cl Fermale
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Litepacy pale in Sintim srood wos ot
%1427, . Whene, Mole Iiicﬁaf%wa,&e wog ak 26551 and female

|i¥er'0-c-4’ rale 1¢.04 /. cenug, of Trdilo., 20U

[ Tiferozy Bale of Sissim, 201

ox  |Prreeoiaqeof | Gele Literace] fate (Cm)
55 432
-Mﬂld B 49 |ém =20
Female | 4604 it

Geypee -, Censug, of Tndio-, 2011

| ilepacy Role of Sixim , 201
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2.2.3 s

i " 3 =
Irk Sicam iz - - L — - -
i K ™E &n ﬁ S0y HOT Ome The “ < {\\

Bhubas and Na

ol —/— P e L] A m . -
TS5 The otfical Impung=s ot e tate are Bglith.
S—_—
Siex

~ )
kbah,:.m,._-,.-_-q: L P X = -
g mESE ond Lepchd L Siximeses are Ry d vt paple
3 o {
ond R=lioione ey voe e et il
3 P& MAIOP pote o Siim. TRane ane memr foo nelad

Budahi = 1s s
UusSm GJ"\A 11!1':.:‘u_15m : #FA %‘imm = f"'--s:i‘Ti‘-:a"u:-..\JJ 5‘*;1\;:3 Wwhere
e e e it 8
mt‘t EOommurnuriel relias PMH(?AT-;.}J.S‘.&.
2.9.4 el :

There are few hespitale. health conlans
% e are few TS, haalth conws,
Clinies and hath Ppilifics as > of Siim . Teas

- €S acress He chte of Soim . Twmege
medical facilities provide dnaniment both to He losal pobenis and
Cther potienie from nfi%x—bup.’r& place] ag weel.

Hellth

L]

NG TInstitution |Eost |West |Nowth |Qouth | Qate
1.| Shite Refernsl

Hospitalf ST M 1 - - - 1
Hospital

-

2.| Distpiet Hospilal | 1 1 1 | 4

3.| Community Heblh| E
P A, : y 2

4. Ppimapd% Hfalh-; c 4

(entre

b. Prfmmpg{i Health

8 a1 |1 |30 146
Cub- (entre .

___L___——-—

6 District Tubboréeth- A 1
Gis Centne, NAMCHT

9. Lentne Refevral
Hospital Manipol 1 - I (=5 1
Tabong (PVT) |

8| Tokl 58 | 4 | 24 | 4g 115
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2.2.5 qvpicul-(gpe 2

E.C'C'MOM% of Qixgim 18 \ar&eldv aavhorim'b
boged on the -\crimc-'ecl (brmin oP piee ond the (:‘td“VOL“U‘” of ereps
Such o8, maije, millet, whml,bo.an],OnaﬁaﬂesAeo. and cordamom.

Sikkim produces move eapdamom Han ony. othen Tndion stode -
and i3 home 4o the la.nanas-} sullivoded apeo af cbndomom (8872

T} is eshimaled Yot oven go pencent of the rurdl popUl&HO”(mﬂ
de‘PeV’d on ag_wieuﬂwe ond alied Seclong Pop MW@.EODd

hl’l‘l‘i()ﬂ(\.l Se@_u_p\‘ { h
226 (R
Sikkim hos Ion&) Seen Ogro “bosged 506}8‘\&"

The Govt. hae Prmulated Ceptiin policies sueh os Sivdm Tndustriol
promotion and Tneendive CSTPI) At accoand s Subsequent omerdmenk]
in2003and 2004, Some of the Thdustmies of Sivkim Hhat Aesewes: a
Speeial mention n thie eonlext ape — pharamﬂaeu,ﬁeals) (osmeties,

Food processim, Breweries, Maltness  Cormggled Bokes, Téa-Pre |

2.9.7 [ Eog—Tuumarnls \
Tn Jonuary 2016, Sikgm become m'&%
fiest “400 percent ongenie” bhote The Dini-,ejrom}e of &Obb‘;zﬂ], ]
Wrden the Fopest, Environment and wildlife mnnagcemen’r
ment hog idenhfled ond lemaneated 11 ares in Sikkim ag ecot-
hism . Esotounism in Siweim stonted jn the year 1995-96 with N
heain,rnawg awoneness , changes in he&u\o.-}—l‘ong 1o adapt fo the
moundwinous +errain and erblrr*do of -pomigon Jouritie is mﬂnajoma
nestricted and profected arecse.
proteeted porke ond Sentuanles for eeo-
tourism getvies - kmcherdn&;l\rgﬁonal N %gﬂaéga Rhodedendron
Sonchaﬁgjo, Fambong Lk wildlife San’runné%, Kdgr&nos\on Alpine Sunkmgt,
Moanam wildlthe Santuony » Vorsey Rhodsdendron Wc%

V3
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2.2.8 [Transpokf Sustem

2.2.2:1 | Eﬂﬂdgdgﬂﬁ H :

Noional Hl’ﬂ}wagi 10(NH 15]3 FErsme,hltLl(
NH 31A) likks Sili&our)i fo gonglox. Sikxim nn}iomhsed\ +me§pziA
Pung bug and truek Serviees . pn'wa}elau pun bug, founist 1010 <
Jeep Serviees: opepate fhroughout Sikkim and also eonnes

to Giliguni A branch of the highuoy, from Melli connests we%’rf-’m
Sikkim . Towns in @gMn,wHem and Western Gigrim . 'I'Em:‘t& in
eonneeted o the hill slationg of ku.ifmpon&) and l)mrvaeell'rtgj:7 in nonthern
West Benagl "The slade is {upther more connected o Tibet bdu%e-

mauntlin , pass o f Nathuld.

,_C_ma.h Lergo'ﬂm Southern onWestern | Northern Jo Gosterr
(km) | (m1) Terminug, Terminug,

NH10 | B2 32 Garxgjok-»%in%hm-—ﬂmwa‘-]po—wes*

Be"‘ﬂ,d Border- j

NH310| 8% | 54  |Ronipool(:NH-31A) — Burtux — Menla—
Nathula.-

|

NH31A| 5% 34 | Tashi View point — Phoclonqj—Managn J

NH520 | 90 43 |Singtam — Da.m-ux.a_n% — Legehip —
Getqjelrﬁnq-

|

N0 | 45 | 28 | Meli— Manpur —Namehi — Demihong—
| Tarkuw-

Ronipool nean GLOILE@OK :

' West Benaval Bordep — Rhenoe. Rom*han&]
NHITHA | 112 0 PQKggn’Lgn-a'JuncHon with new NH10 of

Junchon with N No.##A of Rhenock—

NHHMIB | A2 26 Rona}i, Rolep— Juneton with NH.ND. 340

nean menla at ghem%o.n{i).

18
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2282 [Hwerg]? Ewmch

There is Just one airport IS PaXHO -

{2 amound 111.9 km from Siceim but Ba%caqm s Well conneet

Sikkim Cabout 125 km from Sikkeim “+ownghip).
Hene , helicopten Serviee Started moingt]f'm”

tourism  punpose .

siatHon +o gikkim

The neorest railw i
lf&)ur?i gtation losoted In west Bengal:

are New 3“(30(8@&“5 ond S
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Helh center in Pentham
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slide in Gludy Anea]e

Tlfeﬁequ;ml Oceurrence. of hadslide is avery,
Common. phensmencg in Gixeim Himalga and one fhat couses the most
dﬂnuace ‘o me’en{doaﬂd c‘mnee%vﬂq’ i dhe landslide loexed State
and also ess of the hves and pmpe,.{%.gpa_,.} froom th‘msmesenlw‘
Unplanned development aetivites, PapHmlanlat) pood cc-nsij'r"u.t"}ﬁﬂ
andill planned sefflements , have firther o.gm,namk’cl Yhe incidence
of the landslide. and subsidence.

LCauses of Landslide |e 'Er

ﬁ frequent Qecurrence of \ancl.ghlde S i”ﬂ

very common phenomend in Girim Himaloya < Tn the Stlv:"»“‘;‘. T’&én-
can be caused bya va.pia@c of foctons ine[uAina) geong e ¢ i
vironmendal and human reloted. Here ane some common CauseE

ot condnibute 4o Landslide —

Toaical Causes Jo

Gikim, a Stafe In nopth-eagtern Tndia, is loealed

ino Seiemically aetive region and expenienss Vapious ﬂ,eo“”&,ica’bi process
Bt ean eontmibude 4o landdlides.

Olope_Stabilify]s

Ofeep slopes and unstable geclogjcal {ormalion

an contnibute 4o landslides, the Sikkim Y’.Q%ion 13 e ra.ae;i-eh!'zed ba-&

hua]&ed deppain wth deep slopes , especial Y in Hhe Himaloyan meun-

kin range The presence of weak reck fonmations and locse sl

@n 'make these lepeS prene 'L:) Iarb::lSJl‘J&‘.
[ceclogieal_Tovmadion 13
Geeological omation of Sikkim eonsistes of
complex. and vanied rlcﬁi fypes ﬁ“’mﬂu&t‘nﬁc}d&, %misses ) ph,n_-LIHeS.
and qu indzites . Some of these poeks have inherent weaknesses
and diseonfinuities ,Such as loeac]clir@(j plans, Seindg and faulis
which can aet as petential sliding Surfaces.
. o

Gixkim state ‘;s prene 4o landslide duetoits
pugged ternian and high nainfall. Several envirenmenda) eauses
condnmbute 4o Landslide.

2]
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Lideies op ]rlm[hﬂiv-'*‘ bbbl oo vobhtpales
s ol mrlwmm‘-{, s n«qu ol hodiengg 1, b Mg, 7ttt A
|‘ﬁ]l‘t.‘3'"--pl. l N7 2|, 3 ; pau{f
‘ "5 lt'flv,u( Yhspyt i Wl ‘mrlwu .;;.],1 fluw,,r! bar prenrd,
. )
oF une l"”u-*\f(r"nlhi-'u'|$u= enments wilen con in Mhyrker $he
f‘L“"-‘”"a |t1u“ﬁ} e, landelider, ¢ /w;rml,:nun y,?.;..”m:;.«:f 2
\ /
'i'lllJu I {m.a*ﬂ (",s}”h”,
LLonlhauakesdd
Ouerim fblls in g grti‘;mh*ﬂ”/-t} aihve. vefign
e 4o e, \l\fn-'lrltil}L e the Hirrv:h,il?n Vendeybe W,l:«, */mrifm,{;i?:ri’r.--
!']H!lkr.m, AT F_bumppu,‘r- frt,.(,mu" Qh"'yt”f‘lr VJ‘J/—""{ 201 f‘t‘:")lfi‘} HPI
/ {4
balanee of tlopes ond rigper (undsidess, 261 Gixnim @odhaone,
wile q nuutﬂf-hulu ofl &9 eouses ’:#Uﬁﬂmni landslide: inHe i"ﬂf/”;
Iwml-h'r)‘(, in losaal e and InProsdmetupe rhn«n;t:,
[Choilon 13
°
,Nﬂ.’f)r(lj EPOsion [inoemesets ’}ﬂ‘]ﬂ; 0% hyer
@noslon can Undeveat gloper, ond wenken thein dability . Gorkinosd,
enosion hemoves suppopl {rom fhe bowe of Yope rmxin;t#-x;m
prone dolo nda)ide:s.

Human - helated [ouses|s
Human aetivities con also contdnibute dobe

Qecunvence op exacerbation of |andelides. Here ape seme, mon-
made couses of (ondslide -

Ciea:ir& large aneas of fopests 6,,0&,,

culture, logging, o unban ization redees Hhe stability of Slopes,
Thee help bind soil and prevent encsion , So Hhelr memoval can
make slopes mone prone fo landslides.
(Lons ) ation g
. poor conshruction prachiees , impropen gr-
dlﬂ&‘ .GP SIOPG-S O.nd excessive @-mval-lm can d"ﬂ"#:eraﬁuuj W
eralr:thgtJ of the Jond . BUJHI{EJ- poads, h&% o thaidl 2

Steep slopes without - appropriate ernginesring meosumes eon j
the pisk of |andglide. e o m——

-

——
—

22



_— e

S

]ng—gﬁ e hm}ng%e E@iemsl

Inaal@quuﬂe: on blqj dc—tsi_?l:lwl cjlr’f}fﬂt’?EL:“l-
Systems can lead 4o the Qecumulation C‘zpc:i'a{’ep in the Soil , Inerea-
Sing peore pressure and hedusing +he Shean strengh
This can pesult in slope filures and landslide .

wn

of slopes.

)

A\’renfn&) the nofural drainage paHt‘T:;:_g bit
sAnemg or walen ehannels can- cauge ineneas

modiRiing wivens .
3@& ; which can weaken Slopes cmcH‘"‘ELﬂ,e”

water Yow and erosion

landslide .
[Covigafion_and Water Leakege

Tmprapep immigafion practices, such oS
excessive waten applieation on inadequie dminc;gca S‘tﬁ’fﬂ“‘- Can gf:ep
furale Slopes and inerecge their suseephbility ¥ lo.rﬂslrde‘»f-b:lo
leagage. R pipes orsewens can infiltrode. the soil, leadi®

instabil 1%&1;/

23
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Damﬂa:e to Tnfrashuelure; Tre infractructure

faciliies such as felephone and communicakion aystem, electpicity supplies,
woten and oil P‘Nines, offieces, {"unni-!una ’ eommodihies, <lmnspon¥ S\CEJ&M

ele. are Severely damaged and put out of gean by mastive landslide .
[ScciaENeTs):

[(Hinor_casialligs] ¢
IP landslide oceun in the nhabiled areog,the finst

and fovemos! advers impaets ase on human populetion. TP fheve ‘;5 no
of prvobab\e occurrence of Ian.ds\icle and iP there

H""e‘c}o Foneunnnin% 7
IS no propen {rimeldq evacuation o large number of people awe‘bu%:m
under enovemous mass of debris of vary ing sizes and thene I8 heovy

foll oPhuman lives .
ma.mage Jo sefflemenis ; roods and pailroads | 2

Selflements eompnis ing both- pural and unban
loeotad o} vulnepable sides such as on hill Slopes ,at the QOO'}'HHSJGJ\LLS
fans and eong, in fhe vaJlett?s. Pae?nac steep hill glopes ete. QPEL} K
and sometimes viﬂaa;ss are comple&elti) cleS.erkie& \ott"r’ne
of roeks, muds and ohher materials diclodged from the hille caused b&t
landslides of various sorts triggered oy earthquakes or heosry rain-

fall or hwnan adiviles.

Econgmical EFizets ] o
mS ana empsj:

(oo copealfural |
At the ve’.ﬁa% outeet i} rntléjv be pcﬁnﬁrec\ owk Hot

megopify of sefllements are bulton the hil slopes and foothills inmoun-
' sicullure is also prachiced oo hill slopes and

hinous anecag and thug \
M the \ZH g, ﬁenew@a.lgé*lermaeed cultivation isin prackiee T the event
deshnggac\ ’C&L

of massive landslides dhe ternace fapms are comple ‘
debris 0f rocks , Bouldens , mud , Pine \ooce matenolk ete . the

Qunnao he
debris s dumped in the valleys and hence fpmg and erops on
Vﬂ”eat) Poons are alwo biwied under thiek debris coven,

24
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Waskecl a_wn,‘s:t] d&mli J0Km of h'\}_lhun% in nonth Sikkim amid 4anrentiol

poun .

[Looe of Ties and coclo] dishuption]s

Landslide are nesponsible for o number O‘F

deaths, inwéi, To people, e fo kou.sirai, infrostucture and ua;_ﬂf&!ﬂ'
Wral lands. T7 Gickim an. , 18 Seplemben 2011 af &1 PM
(local Hime), o Mwe.9 eanfhquake with an epieenter loca‘}ectufz?”
he Qiecim reglon (274227, 88.064°E) , Killed # Pecpe o mi@
16t the Tzeslo stoge 711 Hydroeleetnic power prajeet SHE 9
49,1 eft dhousands homeless and 1Lempomh”éi] dispaced mony,
alss ecaused substantial loss fo livestoek, i
[Cocio- [ conomic_eleet of Jandslide )

Qoeio - economic effeets include adverse
jmpaets, as enumerated above , On people, theln homes and Pmpe:ﬂ-fers,
industnies and ﬁndowies,oq,piedhml lands and erops,timber, h?;:ﬂes
aueh as poods and highways, hallroeds and communi cation g, )
eduaational Inshluton ele Ttig Sia.ni(—‘im¥ 4o note thet 80613-1&892-
nomle- pmbiems eaﬂsed b&j ass movemeﬂ-*‘ of rock LanETL \a‘f‘ 2
glide duedo ghope {ailures ane mondofotcl and are ossuming 10PAET
PT’OPomLiorL duedo expansion of luil environment in envinonment-

ﬁrnaj]e and vtlnepable mourinoul, Qreng,
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E‘iﬂmﬂnﬁt@ﬂ&s of Janddlide _in ared |3
, |0 %
Heay vain %i;t;leraed 0. Jandglide n
Rabong lo., South Sikkim - Tre Ginglam - Pabona}& noad hog Seen 0%
m‘l"éL as 11 \MAE‘J;PS while 4he ;{&Wﬁ‘_ Rabong-}éﬁt heute via Dam%m‘&/
hos been c!fu;ee‘ because of an upmo{ed tree.
[2011;23" Junels
A Horrential spell of painfrom 7-30 PM
b o liftle post m{aniguhql onthe 23 June 2011 Yoppened Tw-me”\f“& !
Small landdlide in Pel\inau.whehe 14 pecple penished on the Pelling,
Dentam vood in West Gikim.

L2011 18F Seplember I3
On Seplember [g.2011 @6-9 magoerucle

eavthquaxe Struek the Tndio- Nepal border he.ggon. ;%c-:r_»oaracliﬂaj -b
news peports, impoets of the eanthquoke included landglides in
the northern Thdian slite of Sikdm, belween Nepal ond Bhutor.
(2020, 27 Tune )3
A landslide Oceuped inToto Fxmfo} 6PM
on Friday. The toad constructed aeposs a steep Jepnaln near Takopond
pemaing vulnepable 4o landslide espeeiailgo du.hirg}o painy Season
ond pecent bock eulhing mitated for the voad expension hos
odded o bisk of landslips duping on going mensoon Season-
Legship- Nogobazar road was blocked hear Tatopanidue o the
landdlide e eommutens %avellt‘n% from Ume%nav—b G%g—‘"ao
Yuxsam 60d Tochiding wene eompelled 4o 4o Reghi - Rinchenporg
poute vie Legehip Yo peach dhelp dedinaton.
(020,277 Juc)s
A landdlide oceured ot National Hydro-
powen Progect of Corponation. (NHPC) Teesto 54—1:19@& dam onthe
1eff bonk of He piver in Ds‘Keru-Aceondinao do the local people

of Uan&omd Aapdara, 4he Jandslide wag Oecured duedo the

-
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neag“q}en?e OP )‘IH’DC; CUU:i H’ ",‘/:fJ'J'JI t’-{})/fﬂ_ {ny(—f{; fb‘;:.,,i(,,g "‘J/"f'%’ir I{:r—C_,f/‘ﬁ l
Preventive work ondime.The londslide hos severely domaged the
L ¥ -
55 metne high dom of the 510 MW Taesda Hydropowen preject
o
of NHPG.

12070 6 Jugus ]t
3 A massive londclide Oeeuned in Jorethons
in South Sikim.. A hoorl in :}cpe%n_;% wos alse woshed off due
fo heovy rainfbll inthe heglon. “The TPCA Loboratomy in He Moz,
Jorethang wog bodly_domaged in the landside . Tre house (,;a:,ol'ﬁ
WP\e-Jre!aU woshed away dueo fhe londslide +rigaeres b heoset
hainfall inthe Onea.
D022, 5% F 13
A londslide Occured ot PnH«in.gL villege in
Namehi distniet duefe k@wdg painfull. €0 houges were clama.q;&d
indhig landdide .
[Z022. 6% e
Mutiple londslides induced by \rmvgvruin-
fall have clmmgoecl over a hundred houses in West Sickim dighpiet.
The ineessant roin hog coused enfensive clommave fo infrodhnucturd

and property inthe siote.
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AN"‘L“!‘H‘L(-’“DMM on nmnu}lmnm;l of landslda neduse $ha eno

dddddd eI CCCE

1

" — -
1&%:"1!an qof welide n mu_m;_lu
. Gl!in'lrflillr"s ‘_v' ”'r‘ -Nll'lt‘lml' "'l‘--‘““‘f'I',Mmugi‘f- mf'ﬂ)

Pmows, desthuetlive [\'Tlt'll“llli(?(] !mhl".li;lct-*. and minimlze: thes pom

Sequentio| [osses I‘Lt: ?M“l“‘“““““""‘b T landslides ha sond miil
Qd}iﬁ:\ te‘}ﬂ\n}_g. P“*‘“‘Wllw nml rmataer“vﬁ yelbSUneEs, fe) |‘"’"""""' )
the ""‘I“C‘-{“* of landslicdes i may bee mendloned fha lonelsliddes
cannot be S%I\Du{ ' Bul hun:lwmﬂwytrrw',st, peEL Ence u‘”“"'
Sthi{\t can e hﬂn‘lm‘ln'd- some pw-.w'nhm MeEASUNas have.
been {aken o mana\ttc: la nulﬁ;ll'cle.' in the .‘l.-iU:ll&L (e =

10 )Minﬂo

& I
Eanﬂ»m em}nnkmmﬂ Wwog, sensipucled a

intervals aervss the Slope and along:t the contoun line of dhe mong
landslides n Gixeim: A sevies of such bund is var: U"»“-’-Prl ;‘Iﬂ
d!‘\’rchﬂa; the avea indo sivips and 0el 0% bopplen {o tha tlow

waier, |
B eppacing lo
Rela“vd% 51L€f’p% land wag erne{'o'nmcd info

a senies of level on neanly level shvips op steeps raunn'm.gt
across the Slope of mangﬁands\icles in South Sikkim,

Roci Slope Neffingls

Roex NeHing is used 4o cover an entine

aren of unstable roek . The slope _NeH?n@ can be eihen
ciha-PeA or bolled In each cornen of each po.ne| . Roex.
ne#in,% s uged where the unshble poek s big and bo

THs o new technique of landslide eontvol . which is used
for landclide.

o




. ‘.,
o & 6 &

Y ¥y v e e s e e eccceee e

¥V o VU JULVL U

Llondoyy Inenching J?

Sevies of deep pit on trenches acposs
the slope o} convenient diglnce wag built within fhe landslide
of South Gixim The 0l excavaled from the dnenches wob
deposided on fhe lowen eAa;e o0 trenches where foreg +rek
wheve planfed,

e ]

P Prtire was gpen o susnge, il
o.mona?J,‘,.e mechonlcal method in every, landslide o = e
093 evemy, londside wos nearly checked b, PP,

Saxmgf. wall .

3




- LA™, &
'lk\-t\;:kLhn'tn'if\'(\ Lol
O i ‘“‘-\\‘CL) 1\‘;.\)0..._(;"_ {‘v\

Prdne

\ Qxrec. flnll'\'w\:.u‘.
Cend

e

e

VAR TR o

RS s Wip e = = "

Rocx Slope, J“@dﬁ:

-!!!!!!nEQEHEEEEEEEEEEEEEEE-__—g



® @ V0O U JUVULUULVLUU®e P ¥P F @ T C OO PCFPCFFC T CeCFeF ecCccoccoc e ¢ &

estive

: Alorg ""iuh&ll'}f}jn ement Qfstem of land -
Side in Sixsim H'Mht%a Seme Omoj)ﬁw.me S%\Cujd be faxen -

L")D“""’Ei pemsuing of disupptive i::r«‘)aef—'\L
In Hhe hi&!’- pisg zone. like Gikxim, Q::%H bea;%ﬁed wih pmdente-

(i) Environmenta] Tmpaet Assesment Standards
Should be Rlswed befr min'ma? or l::m bst;ﬂq;

: b | andslide  miero zoning. methed should be
implemented in the e)alremelao vulnerable” areos.

(M-E) stwe n CJESOS}Q" ment Pmlanlﬂl
wore fnding shald be gjvff o, planning, and mitgi-
o Cgen.c'le,s.

WTo strengihen hazavd weduetion and publie
amgdw e%ﬂs,locnlbi? available +rained pecple should be en-
listed-

v Mihgghm lechniques Stehas conbini
aq)piadﬁme o valleys and places with moderate slopes, fos-
'I'@iﬂg% IOJ’QF - seale afforestation initative and bwldmt%
wader bunds sheuld be encm»a&ecl

@ Encounaged Hhe use of effective landslide
rehabilifodion and nﬁ%ig'gﬁm Jechniques .

o



P ‘.
v v v & -,

eeCceCsT e

-
-

VUV JIIVUVOULUULGL 7 ¢ ¢ CCCC S

A E
&

|_Lonelusion |
| Phasiogpaphey, s ¢limale and
Phenemena of Gixrim Himalasys, make |
bndslide . Human aelivitien, plng() the role. 04
his calamily There ane spolio -demporol

with some a!‘.'»()ciﬂk'cl po:*ion'&--Mﬂ 4imes

ghould be efficient mano ement

be mentioned 4 landglide can not be sto
quwnc%; hecurmence ond %veribg
preventive and corpec
landelides  which. will help 4o
slopes Hmm&h Joinds

drainage {renches in onder 0 peduce w
vicini{da o Wil slopes +The iphabifants of
gensilized through awapensss progy

and o on the landglide prone areos o

affention and V({illance

} hazandous, with fvequarﬂ
posifive coloyst b
vamation in ﬂ-eqmej;

of” landslide #-mupéqu lhe distriets of Sikkim, g
aren landdlides occur bﬂl’icgl])t? due o an(,,t)pa]nfajl o.lon&;

and unwarpanded loss of life and pvopcp}%.—,@,e{@,pej there
of the londslide hazand "There

ane necassifias of the development of inshitutional wpﬂﬂﬂtg
and “‘miﬂirﬂ fb qeo- seientist, engineers and plannensl-"ﬂ— mot

e measwres {o lesser

prﬂevenJr woter en%rin%%e Wil
and eraeks, decnease. wotep presure

In the rocks %muﬂ)h shallow and Sub- Si'tjf: :Pﬂjﬂﬁfif;np.\&f:

other nodural

W enentes mosive

Yhie anea should be
moeK. dpills, postens,

J)

0 Cixcim pequire specidl
lo cope up with this caltmtilao.

249




Bibliography

A
rculiure (2022) Retrieved from hitp //sikenvis pic in/ D atabrasel Agriculture_777 aspx

Al )
a, 1 (2018) Research Methods Rawat Publications, Satyam Apts, Sector-3, Jawhar

Misgar, Jaipr-302004( Indiu)

lllmllwrhlly(u d ), Retrieved from h!!m_f_{;}|'k_b_j_m_g@g_m/gn_:mrtmcnm’fr;rE',t-cnvirrmmf:m«a:‘rd-
wildlife

depattment/biodi versilyl - text=Species s 20wise 2 Y20/ 20 S a2 0harbors Fishes%s
200d%6200ye1%20600%20Butterflics

Whattacharya, A, Bhowal, . (2022). Report On Aquifer Mapping Studies & Management
Plan In Parts Of West Sikkim District, Sikkim. Central Groundwater Board Eastern Region,
Kolkata Ministry of Jal Shakti | Jepartment of Water Resources, River Development & Ganga

Refuvenation Government of India .

Chakraborty , N, (2022), Duryog O Biparjay Byabosthapana. Nabodaya Publication, 61-
Surya Sen Streel, Kolkata- 700009

Culture and Tradition of Sikkim(n.d.) Retrieved from

https://www.tourmyindia.com/states/sikkim/people-and-culture html

DNA Web Team( 2020). Massive landslide hits Sikkim's Jorethang JIPCA laboratory
damaged [Blog post] Retrieved from https://www.dnaindia.com/india/photo-gallery-massive-
landslide-hits-sikkim-s-jorethang-see-pics-2836274

Gaunia, G.(2022). Landslide and Management: A Study on Gangtok, Sikkim,
India. International Journal Of MultidfSciplinary FEducational Research. Vol.11, 1ssue7(6),

pp. 20-29,ISSN: 2277-788 DOL: http://ijmer.in.doi./2022/11.07.95

https://en.m.wikipedia.org/wiki/Sikkim




https:// .
tps://www.mapsofindia. com/maps/sikkim/districts/southdistrict. htm

https://gyalshing.nic.in/economy/

httos//indi e
ps_ff.ndm__fandom_cOWw]k]fEcongmy _Or _Sikkl'm.»’/\boutﬂ:~:1ex[=Sikkim-5%2{)econ0my°/6
s ;

20is /o2Olargely%203granan,%ZC%ZOapp]es%2C%2(Jtea"n20and%200f6hjd5

https://; SSdma.nic.inﬂ-lomefConteanor’?MenulD=3&ConlentFor=Content_ SubMenu

https:// www,slideshare.neb’prmnodgpramodfdisastcr-managcmcm-]andslidc

Kothari, C,R, Garg, G. (2019). Rescarch Methodology- Methods and Techniques . New AgC
International (P) Limited, Publishers, New Delhi- 110002. ISBN- 978-93-86649-22-5

Landslides, (2022). Retrieved from httpt::r’:ﬂ:)dpn'l,gov.t!;fnodc;r 17

power project in Sikkim damages the 55-metre high

Landslide on NHPC’s Teesta V hydro
pes-feesta-v-

dam(2020) . Retrieved from hﬂps:f!cng;wnconneclion-conﬂlandslide-on—nh
project~in—sikkjm-damages-the-dam/

Of Land Slide And Erosion Control Project

Lachungpa, C.(2009). Report On Treatment
1.08. Envis Centre Sikkim On Status of

Under Tdet - South Sikkim 2004-05 To 200
Environment & Its Related Issues. Forests, Env. & Wildlife Management Department
Government of Sikkim.

w avalanches - National disaster management guidelines
(2011) National Disaster Management
t-landslides-

Management of landstides and sno

by National Disaster Management Authority.
Authority.Retrieved from http:s:!/www.indiawaxcrporta!.org/uﬁcleslmanagemen

and—snow—avalanches-national-disaster-managcment—gui delines-national

Nag, C. (2022). Research Methodology & Field Survey in Geography. Nadia Publishers,

Kolkata-13




Ongmu, D. (2019). Landslides hi .
‘. - lides hit West Sikkim, CM PS Golay visits affected arcas. Retrieved
- tps-//www.eastmojo.com/sikkim/2019/09/20/1andslides-hit-west-sikkim-cm-ps-golay-
visits-affected-arcas/

Rai D, Sngal, V, Mondal, G, Paool, N, Pradhan, T Mitm, K. (2012). The M 6.9 Sikkim (India-
Nepal Border) earthquake of 18 September 201 1.Current Science Association. Vol. 102, No. 10,
Pp. 1437-1446 Retrived from https:/www jstor.org/stable/24107802

Roy, T, Mondal, B, Maity, M, Bandyopadhay , C , Bishal, P.(2021) Geographical Rescarch

Methods and Field Survey. Kalyani Publishers, Diamond Agencies Pvt. Ltd., B-125, Sec. 63,
Noida. ISBN: 978-93-90522-21-7

Sarkar, A. (2008) Practical Geography- A Systematic ApproachOrient Black Swan Private
Limited, Kolkata- 700072. ISBN: 81-250-3529-X

Shil, A. (2021). Research Methodology with Geographical Field Survey. The Himalayan
Books, 39 B Sri Gopal Mallik Lane, Kolkata-700012. ISBN: 978-81-926509-8-2

evolution(2018). Retrieved from

Sikkim’s ecotourism
news-and-resources/ sikkims-eco-tourism-evolution

https://www. grcencconomycoaiition.orgf

South  Sikkim  District - Population ~ 2011-2023 Retrieved  from
htps://www.census2011.co. in/census/district/463-south
sikkim.html #:~:texr-’-Out%Z00f%201he%20t0tal%20$0uth,as%20per°/o20201 1%20census%2

Odata

Sikkim Culture (n.d.).Retrieved from
hﬁps://www.bharatonline.com’sikkim/culture/indethll

Sikkim Economy ,(2018). Retrieved from

https.//www. globalsecurity.org/military!worldfindia/sikkim-economy.htm

Taneja, S.( 2017). Sikkim is 100% organic ! Take a second look. Retrieved from
https://www.downtoearth.org.in/news/agriculture/organic-trial-57517





{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

