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EDITORIAL
The Editorial Board is delighted to bring out the Volume 35 of Bulletin of Nepal Geological Society. This volume
highlights the regular activities that the Society had performed since the publication of the previous volume. It also
includes some scientific articles on various topics of geosciences and abstracts of the papers presented on IDDR
Day -2017, One Day Seminar on 20th Earthquake Safety Day 2018, Press Meeting on the third memory of 2015
Gorkha Earthquake, and other Scientific Talk Programmes organized by Nepal Geological Society.
We thank all members of the Society for their continuous cooperation and participation in various activities organized
by the Society. We thank authors for contributing their valuable papers to this volume. The Board also appreciates
the help from the current executive committee of the Society. Finally, the Board, on behalf of the Nepal Geological
Society, gratefully acknowledges the financial and technical supports from the consulting firms, agencies, and
organizations including Jagadamba Press Pvt. Ltd., Lalitpur, Nepal.
We hope that the readers will find this volume useful and informative. We believe that the contents of the current
volume are of great value to our readers. Comments and suggestions for further improvement of the Bulletin are
highly welcomed.
Thank you!
Editorial Board
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NGS NEWS
NEPAL GEOLOGICAL SOCIETY (NGS)
Nepal Geological Society (NGS) is a professional
umbrella. It was formally registered at the office of Chief District
Office, Kathmandu on April 1980. Presently, it has over 900
members among which more than 175 members are from foreign
countries. Foreign members are from Asia-Pacific region, Europe
and North America. Principal aims of this professional
organization are (1) to develop and promote the research and
application of geological sciences to the national development
through fostering high professional standard among members,
(2) to promote and protect the professional interests of the Earth
scientists of the country and (3) to play an active role in the
protection and conservation of environment through reducing
the natural disasters. Nepal Geological Society is also a country
member of International Association for Engineering Geology

and Environment (IAEG). Since its establishment, NGS has
been working towards the advancement of geosciences in Nepal
and playing a leading role towards building up consensus among
the government and private sectors on the role of geosciences
on the national development. The society has been organizing
the international as well as national level seminars, workshop
and frequent scientific talk programs. The Journal of Nepal
Geological Society is the only one scientific journal regularly
published from Nepal. It incorporates research focused to the
Himalayan Regions in addition to its annual activities. The
bulletin of the society includes the articles that are more focused
to the professionals as well as interested non-professional people.
The society has also published some books related to the Nepal
Himalaya written by pioneer geologists.

Workshops, Interactions, Conferences, Scientific Talk Programs,
Press Conferences and Trainings organized by NGS within one year
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NGS NEWS
conducted by Dr. Kamala Kant Acharya, General Secretary of
the NGS in which Dr. Kabi Raj Paudyal, President of the Society
delivered welcome speech and highlighted the interaction
program. The invited distinguished guest of the program put
their vision on the topic and fruitful discussion were made. At
the end of the program Dr. Kabi Raj Paudyal, President of the
NGS gave the concluding remarks and Dr. Ganesh Nath Tripathi,
Vice President of the NGS extended vote of thanks.

39th AGM Held
The 39th Annual General Meeting (AGM) of the Nepal
Geological Society (NGS) was held in Lainchaur Banquet,
Lainchaur, Kathmandu on Bhadra 15, 2074 (August 31, 2017).
President of 17th Executive Committee Dr. Danda Pani Adhikari
chaired the General Body Meeting and the meeting was
conducted by Dr. Prem Bahadur Thapa, General Secretary of
the Nepal Geological Society. The meeting was started with
welcome speech by Dr. Danda Pani Adhikari. Dr. Prem Bahadur
Thapa presented the Annual Report highlighting various activities
and events of the society, which were carried out by the 17th
Executive Committee during the past one year. Ms. Monika
Jha, Treasurer of NGS presented the Financial Report including
the Audit Report of the Fiscal Year 2073/074. Dr. Ranjan Kumar
Dahal, Co-convener of ARC-11 highlighted the 11th Asian
Regional Conference of IAEG (ARC-11) that would be held
on November 28–30, 2017. Prof. Dr. Tara Nidhi Bhattarai,
Convener of the 8th Nepal Geological Congress (NGC-VIII)
reported about all activities of the 8th congress that was held
in November 27–29, 2016.

IDDR-DAY 2017

Nepal Geological Society (NGS) has observed the
International Day for Disaster Reduction (IDDR) on October
13, 2017 (Friday, 27 Ashwin 2074). The venue was Nepal
Tourism Board, Bhrikutimandap, Kathmandu. NGS has been
observing IDDR Day regularly each year by organizing different
programs. This year, the society organized a one day symposium
with six presentations on related theme (Theme of IDDR 2017
was Home Safe Home: Reducing Exposure, Reducing
Displacement) in association with National Reconstruction
Authority (NRA)/Department of Water Induced Disaster
Management (DWIDM)/President Chure-Terai Madhesh
Conservation Development Board (PCTMCDB)/International
Centre for Integrated Mountain Development (ICIMOD)/Nepal
Tourisms Board (NTB) and National Society for Earthquake
Technology Nepal (NSET). Mr. Churna Bahadur Wali, Deputy
Director General of the Department of Irrigation was the
Convener of the symposium. The symposium was divided into
Inaugural and Technical Sessions where 141 participants were
present.

More than 150 NGS members were present during the
39th AGM. They discussed about the membership fees,
publication date of the Bulletin of Nepal Geological Society,
etc. Election committee chairperson Mr. Dinesh Nepali declared
the names of eight elected members as Dr. Kabi Raj Paudyal
(President), Dr. Ganesh Nath Tripathi (Vice-President), Dr.
Kamala Kant Acharya (General Secretary), Mr. Surendra
Maharjan (Deputy-General Secretary), Mr. Laxman Subedi
(Treasurer), Ms. Indira Shiwakoti (Member), Mr. Dev Kumar
Shyangbo (Member) and Mr. Narayan Adhikari (Member).

The 11th Asian Regional Conference of IAEG
(ARC-11)

The second part of the program was biennial function
and office handover ceremony. Dr. Danda Pani Adhikari chaired
the program, welcomed to newly elected executive committee.
The 17th executive committee handed over the office and
responsibility to the newly elected 18th executive committee.
Hon. Dr. Swarnim Wagle, Vice-Chairman of National Planning
Commission, Nepal was the chief guest. Mr. Achutananda
Bhandari, Honorary Fellow and Former President of NGS was
guest. The Mitra Rai Scholarship was distributed in the presence
of the chief guest Hon. Dr. Swarnim Wagle.

The program was graciously inaugurated by the Right
Honorable President of Nepal Bidya Devi Bhandari. Dr. Kabi
Raj Paudyal, President of Nepal Geological Society, delivered
welcome speech and expressed his great pleasure on the gracious
presence of Right Honorable President of Nepal, Bidya Devi
Bhandari. He also expressed his confidence that the outcomes
of research deliberated in the conference would certainly be a
solid contribution towards geo-disaster management and
sustainable infrastructural development of the nation. Right
Honorable President conferred upon the honorary membership
of NGS to two distinguished geo-scientists Mr. Krishna Prasad
Kaphle (Nepal) and Prof. Dr. V.C. Thakur (India) for their
contribution to research and development of geo-science in the
Himalayas. Rt. Hon. President also conferred appreciation letter
to the Past Presidents of NGS during the Inaugural Session.
More than 450 participants along with 220 foreign geoscientists
from 30 different countries participated the conference. On this
occasion, president of IAEG Prof. Dr. Scott F. Burns highlighted
on the activities of IAEG and expressed his pleasure at organizing
such a conference in Nepal.

Interaction program between 18th executive
committee and senior members of the Society
Nepal Geological Society (NGS) organized an interaction
program between 18th executive committee and senior members
of the society in the topic "Role of Geologist on Federal System"
and "Formation of Geological Council" on 2074/5/30, Friday
at Auditorium Hall of Department of Mines and Geology,
Lainchaur, Kathmandu. Thirtyfive senior members were present
on the interaction program. Informal type of program was
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Mw 7.9 Gorkha Earthquake and Implications for Earthquake
Disaster Mitigation’. This program was attended by about 75
participants.

There were 33 different (Oral and poster) sessions along
with 12 key note papers, 6 invited lectures and one research
proposal writing lecture during the three days long conference.
One pre and four post conference excursions along different
parts of Nepal, where a large number of Nepalese and foreign
geoscientists participated, were also organized.

Prof Dr. Harutaka Sakai gave the memorial lecture of
retirement from Kyoto University, Japan. The scientific talk
program was categorized into two parts, part I and part II. The
title of part I was Advances of his study on Himalayan geology
during 38 years and the title of part II was his Educational aid
activity for development of Nepal during 38 years since 1980.
This program was attended by about 95 participants.

Honorable Vice President of the National Planning
Commission Dr. Swornim Wagle, was the Chief Guest of the
Validictory Session. He distributed best student poster award
and appreciation letter to the Convener and Co-Convener of
the conference. Dr. Danda Pani Adhikari, Convener of the
program summarized the activities of the conference at the last.

Press meeting on the memory of 2015 Gorkha
Earthquake

One Day Workshop on Earthquake Safety Day2074

On the occasion of the memory of 2015 Gorkha
Earthquake, 25 journalists from different media houses
participated. The program was chaired by president of the NGS
Dr. Kabi Raj Paudyal. Dr. Amod Mani Dixit, General Secretary
of NSET was the chief guest. Prof. Dr. Tara Nidhi Bhattarai
(Steering Committee Member, National Reconstruction
Authority), Dr. Deepak Chamlagain (Assistant professor,
Department of Geology, Tri-Chandra College), Mr. Sudhir
Rajaure (Deputy Director General, Department of Mines and
Geology) and Mr. Mukunda Bhattarai (Seismologist, National
Seismological Center) delivered their presentation related to
Gorkha Earthquake and its aftermath. After the presentation a
press release was distributed to the media persons and all the
participants. Chief Guest of the program Dr. Amod Mani Dixit
highlighted the need of such program to disseminate the findings
of earthquake to the stake holders during his speech. At the end
Dr. Ganesh Nath Tripathi, Vice President of the Nepal Geological
Society gave vote of thanks. The program was conducted by
Mr. Surendra Maharjan, Deputy General Secretary of the Nepal
Geological Society.

Nepal Geological Society organized a one-day workshop
on Earthquake Safety Day-2074 on 2074/10/13 at the conference
hall of the World Trade Center, Tripureshwor, Kathmandu,
Nepal in association with Private and Boarding School
Association Nepal (PABSON Kathmandu Province). About 150
participants including 90 Secondary Level teachers and
founders/directors of different schools of the Kathmandu Valley
participated on the workshop. The main theme of the workshop
was Earthquake Safety and Earth Science Curriculum in
the School Level. The workshop was divided into two sessions.
First session was technical and the later one was closing
ceremony. In technical session, five presentations, one
documentary and safety demonstration were presented. Closing
ceremony was conducted by Dr. Kamala Kant Acharya, General
Secretary of NGS; chaired by Dr. Kabi Raj Paudyal, President
of NGS. The chief guest of the session was Prof. Dr. Rameshwor
Adhikari, Director of Research Center for Applied Science and
Technology (RECAST), TU. Mr. Thankin Kumar Gurung,
President of the PABSON Kathmandu Valley Province extended
his vote of thanks. Participation certificate was distributed at
the end of the program.

Training and Interaction program on Mining and
Engineering Geology

Scientific Talk Program

More than 60 students of Geology and Engineering
Geology participated on the training and interaction program.
On the program Mr. Lila Nath Rimal (Mining Geology Expert)
and Mr. Sanjeev Regmi (Engineering Geology Expert) presented
and interacted with students about the role of young geologist
in these sectors. The program was chaired by Dr. Kabi Raj
Paudyal, President of Nepal Geological Society. Dr. Kamala
Kant Acharya, General Secretary of Nepal Geological Society
and Coordinator of Academic and Professional Development
Sub Committee delivered the welcome speech and highlighted
the program. Prof. Dr. Lalu Prasad Paudel, Head of the Central
Department of Geology focused on the need of such program
and assured to support such useful trainings from the CDG in
coming days also. The program was conducted by Mr. Deepak

The Society had organized the two scientific talk
programs, one by young scientist Dr. Yadab Prasad Dhakal on
Feb 15, 2018 and another by the Professor Dr. Harutaka Sakai
in the Auditorium Hall of Department of Mines and Geology
(DMG). Prof. Dr. Tara Nidhi Bhattarai, Chairperson of Scientific
Committee carried out the invitation and conduction of both
the scientific talk programs.
Dr. Yadab Prasad Dhakal's scientific talk program was
categorized into two parts, part I and part II. The title of part I
was ‘Introduction to Earthquake Observation Network of
National Research Institute for Earth Science and Disaster
Resilience (NIED), Japan’ and the title of part II was ‘Overview
of Strong Ground Motions in Kathmandu Valley during the
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39TH ANNUAL GENERAL MEETING (AGM) AND 18TH BIENNIAL FUNCTION
Nepal Geological Society
Bhadra 15, 2074 (August 31, 2017)
39th Annual General Meeting (AGM) of the Nepal
Geological Society (NGS) was held in Lainchaur Banquet,
Lainchaur, Kathmandu on Bhadra 15, 2074 (August 31, 2017).
President of the 17th Executive Committee, Dr. Danda Pani
Adhikari chaired the General Body Meeting and the meeting
was conducted by Dr. Prem Bahadur Thapa, General Secretary
of the Nepal Geological Society. The meeting was started with
welcome speech by Dr. Danda Pani Adhikari and Dr. Prem
Bahadur Thapa presented the Annual Report with highlighting
various activities and events of the society that were carried
out by 17th Executive Committee during last one year. Ms.
Monika Jha, Treasurer of NGS presented the Financial Report
including the Audit Report of Fiscal Year 2073/074. Following
the presentation of General Secretary and Treasurer, a lively
discussion session was held on various issues to address the
question raised by NGS members in connection with the annual
and financial reports. After the discussions, both the reports
presented by general secretary and treasurer were approved by
the AGM. Mr. Lila Nath Rimal, the Coordinator, Honorary
Member Recommendation Committee made a brief report on
the selection of the Honorary Members. The AGM approved
the honorary members Mr. Krishna Prasad Kaphle (Nepal) and
Prof. Dr. V.C. Thakur (India) in recognition of their contribution
towards scientific research and development in the Himalayas.

More than 150 NGS members attended the meeting and
discussed about the membership fees, bulletin publication date
etc. Election committee chairperson Mr. Dinesh Nepali declared
the names of eight elected members. The newly elected 18th
executive committee consists of Dr. Kabi Raj Paudyal (President),
Dr. Ganesh Nath Tripathi (Vice-President), Dr. Kamala Kant
Acharya (General Secretary), Mr. Surendra Maharjan (DeputyGeneral Secretary), Mr. Laxman Subedi (Treasurer), Ms. Indira
Shiwakoti (Member), Mr. Dev Kumar Shyangbo (Member) and
Mr. Narayan Adhikari (Member).
The second part of the program was biennial function
and office handover ceremony. Dr. Danda Pani Adhikari chaired
the program and welcomed to newly elected executive
committee. Hon. Dr. Swarnim Wagle, Vice-Chairman of the
National Planning Commission, Nepal was the chief guest. Mr.
Achutananda Bhandari, Honorary Fellow and Former President
of NGS was guest. Mitra Rai scholarship was distributed in the
presence of chief guest Hon. Dr. Swarnim Wagle.
Newly elected president Dr. Kabi Raj Paudyal addressed
the function and spoke briefly about the plan and program of
their tenure. Dr. Paudyal sincerely thanked all the participants,
voters, members of election committee and members of the
17th executive committee for electing and providing the
opportunity to new executive committee to serve the Nepal
Geological Society for next two years.

Dr. Ranjan Kumar Dahal, Co-convener of ARC-11
highlighted the 11th Asian Regional Conference of IAEG (ARC11) that would be held on November 28–30, 2017. Prof. Dr.
Tara Nidhi Bhattarai, Convener of the 8th Nepal Geological
Congress (NGC-VIII) reported about all activities of 8th congress
which was held on November 27–29, 2016.

Dr. Wagle appriciated the activities and publication of
the Society in his speech. Finally, the program was summarised
by the speech of Mr. Mukunda Raj Paudel, Vice-President of
17th executive committee of NGS.
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k"j{ pBf]u dGqL dfggLo gjLGb«/fh hf]lz tyf pBf]u ;lra >L zÍ/
sf]O{/fnf;+u 5nkmn ul/of] . kl/ifb u7gsf] nflu cfjZos k|lqmof a'em\g]
qmddf g]kfn OlGhlgol/ª kl/ifbsf ;b:o O= >L >L/fd Gof}kfg ;+u k/fdz{
ul/] la:t[t hfgsf/L klg k|fKt ul/of] . ;Ddflgt ;af]{Rr cbfntn] @)&@
ebf} @# df g]kfn ;/sf/nfO{ ef}ule{s kl/ifb u7g / ef}ule{s cg';Gwfg
s]Gb«sf] :yfkgfsf] nflu cfb]z ;d]t lbO;s]sf] x'bF f ef}ule{s kl/ifb u7gsf]
nflu ljutsf cg'ejsf] cfwf/df cfpFbf lbgdf ug]{ k|of;n] d"t{?k lng
;Sg] b]lvG5 .

ljutsf jif{x?df em}+ o; jif{ klg xfdL g]kfn ef}ule{s ;dfhsf]
jflif{s ;fwf/0f ;efdf pkl:yt ePsf 5f}+ . ;j{k|yd cfhsf] o; #(cf+}
;fwf/0f ;efdf pkl:yt ;Dk"0f{ dxfg'efjx?nfO{xflb{s :jfut ug{rfxG5'
.!&cf}+sfo{sfl/0fL ;ldltsf]] b'O{ jif{sf] sfo{sfn k'/f x+'b}ubf{sf] o; cj;/df
oxfFx?nfO{:jfut ug{ kfpFbf uf}/jflGjtePsf]cg'ej u/]sf] 5' . xfd|f] b'O{
jif{sf] sfo{sfn,g]kfn /fhgLlts ;ª\qmd0fsfndf u'h|L/x]sf] cj:yfdf,b]zn]
ef]Ug' k/]sf] @)&@ sf] lagf;sf/L uf]/vf e"sDk / ef/tLo gfsfaGbLsf] lk8f
/ cefasf sf/0f g]kfnsf] Oltxf;df cToGt c;xh cj:yf em]Ng' k/]sf]
;do /Xof] . of] sl7g kl/l:yltsf sf/0f g]kfn ef}ule{s ;dfhsf] bfo/f
/ kx'r
F klg v'lDrg k'Uof] . o;sf] jfjh'b !&cf}s
+ fo{sfl/0fL ;ldltsf]] kl5Nnf]
Ps aif{sf d'Vo ultljlw ;+lIfKt?kdf o; ;Ddflgt ;efdf cjut u/fpg
rfxG5' .;dfhsf] Ps aif{df ePsf la:t[t ultljlw tyf cfoAoo lja/0f
qmdzM ;dfhsf dxf;lra / sf]iffWoIfn] o;kl5 k|:t't ug{' x'g]5 .

#= k]zfut xslxtsf ultljlwM @)&@ sf] uf]/vf e"sDk kZrft
g]kfndf e"–la1fg /fd|f] ;+u lrlgPsf] / dxTjsf] laifodf bl/O{;s]sf] 5 .
o;df g]kfn ef}ule{s ;dfhsf] ultljlw / o;sf ;b:ox?sf] n]v, cGtjf{tf{,
cGtlqm{of tyf sfdsf] dxTjk"0f{ e"ldsf /Xof] . g]kfn ;/sf/ /fli6«o k'glg{df{0f
k|flws/0fn] e"sDk k|efljt If]qsf kl/jf/ tyf al:tx?nfO{ e"sDk kZrftsf]
ef}ule{s cj:yfsf] ;j]{If0fsf] cfwf/df k'gM al:t a:g ldNg]–gldNg] 7fpF
5'6\6ofpgsf] nflu k|flws/0fsf lgb]{zs ;ldltsf ;b:o k|f= 8f= tf/flglw
e§/fO{sf] g]t[Tjdf tof/ ePsf] 6]lSgsn ufO{8nfOG;\n] hldgnfO{ ;d:of
gePsf] 7fpF, ;d:of ePsf] 7fpF t/ ;'wf/u/L k|of]u ug{ ;lsg], / ;d:of
ePsf] 7fpF hxfF a:g gx'g] (red area) u/L tLg txdf alu{s/0f ug]{ sfd
u/]sf] 5 / To; sfo{df /fli6«o k'glg{df{0f k|flws/0fsf] cg'/f]wdf g]kfn
ef}ule{s ;dfhsf] klg ;DnUgtf /Xof] . dfly pNn]v t]>f] txsf] hldg
ePsf] kl/jf/n] e"–ue{zf:qLsf] l;kmfl/;df dfq cGoq pko'Qm hldg vl/b
ug{ g]kfn ;/sf/ af6 ?= #,)),)))÷– -tLg nfv_ ;xof]u kfpg] Aoj:yf
ePsf] 5 / of] e"–ue{zf:qLsf] k]zfut OHhtsf] laifo xf] . o:tf pknlAwsf]
;fv hf]ufO{ /fVg k]zfut cg'zf;gsf] kfngf ug'k{ g]{ ePsf]n] g]kfn ef}ule{s
;dfhsf ;Dk"0f{ ;b:oHo"x?nfO{ dof{lbt k]zfut ultljlwsf] nflu cg'/f]w
ub{5' .

!= ef}ule{s ;Dd]ngM @)&# dª\l;/ !@–!$ (November 28-30,
2016)df sf7df8f+d
} f cof]lht cf7f}+ g]kfn ef}ule{s s+u;
|] oxfFx?sf] ;lqmo
;xof]u / ;xeflutfsf] sf/0f ;kmntfk"j{s ;DkGg eof] . Geoscience
in National Development and Disaster Management lzif{s
/x]sf] pQm s+u]|;df !% b]zsf @%) eGbf a9L e"–a}1flgsx?sf] ;xeflutf
/Xof] . o; s+u;
|] dfkm{t e"–la1fgsf] If]qdf eP–u/]sf cWoog–cg';gwfgaf6
;dfhsf ;b:ox?nfO{ gofF 1fg l;Sg] cj;/ k| f Kt eof] .

$= ejg lgdf{0fsf] k|of;M g]kfn ef}ule{s ;dfhsf] cfkm\g} hUuf
tyf ejgsf] cfjZostfsf] dxz'; eO{ ljutdf ePsf ljleGg k|of;x?sf]
lg/Gt/tfsf] qmddf !&cf}+sfo{sfl/0fL ;ldltn] g]kfnsf k|wfgdGqLx? tyf
ljleGg ;/sf/L lgsfPdf e]63f6 tyf ljdz{ u/L ;/sf/L hUuf k|fKtLsf]
nflu k|of; u¥of] .

International Association of Engineering Geology and
the Environment (IAEG), 11thAsian Regional Conference
(ARC-11) November 28-30, 2017-dª\l;/ !@–!$, @)&$_ df

sf7df08f}df cof]hgf ug]{ to e};s]sf] / ;Dd]ngsf] nflu tLg dlxgf eGbf
sd ;do dfq af+sL /x]sf] cj:yf 5 . tof/Lsf ultljlw ljut 8]9 jif{
b]lv ;+rfng/t /x]sf] 5 / o;nfO{ ;kmntf k"j{s ;DkGg ug{ cfpFbf
lbgdf;lqmotf k"js
{ cuf8L a9fpg cfjZos 5 .o; ;Dd]ngdf g]kfn tyf
ljb]zsf u/L $%) eGbf a9L ;xeflun] efunLg] k"jf{g'dfg u/]sf 5f}+ .o;}
qmddf;Dd]ngsf lab]zL ;xefuLx?n] btf{ :j?k nfUg] /sd g]kfn ef}ule{s
;dfhsf] a}+s vftfdf l;w} hDdf ug{ ldNg] Aoj:yf ug{sf] nflu Nabil

Society of Hydrology and Meteorology (SOHAM) ;+u
ldn]/hUuf lnP/ 3/agfpg] cyjf alg/x]sf] 3/ lng] ;Gbe{df s]lx k|of;
eP, t/ pko'Qm 7fpFsf] klxrfg ug{ g;lsPsf]n] s'g} lg0f{odf k'Ug ;lsPg
. To:t}, sf7df08f} dxfgu/kflnsf / gfufh'g{ gu/kflnsf ;+u hUuf pknAw
u/fOlbg cg'/f]w ubf{ hUuf pknAw x'g;Sg] t a'lemof] t/ ejg agfO{;s]kl5
a]rlavg ug{ gkfOg] lgod ePsf]n] ckfPs 7fpFdf ejg agfpFbf ;lx
;b'kof]u gx'g] x'Fbf ;dfhsf] nflu hUuf / ejgsf] ljifo k|of;df dfq
;Lldt /xg k'Uof] . o; ;Gbe{df!*cf}+ sfo{sfl/0fL ;ldltn] yk k|of; ug'{
kg]{ 5 .

Bank Electronic Payment Gateway (EPG) Service Marchent
Agreement clGtd r/0fdf k'us
] f] 5 . o; ;Demf}tfsf] sfof{Gjog kZrft

cfpFbf lbgdf ljb]zL /sd lng–lbg yk ;xh x'g] 5 . g]kfn ef}ule{s ;dfh
g]kfndf of] ;]jf lng] klxnf] ;+:yf x'g] 5 .

cf7f}+ g]kfn ef}ule{s s+u;
|] cof]hgfy{ g]kfn ;/sf/ /fli6«o k'glg{df{0f
k|flws/0f, d]nDrL vfg] kfgL cfof]hgf, xl/of] ag k|fu] f| d– 8An'= 8An'= Pkm=
g]kfn, vfgL tyf e"ue{ laefu, l;+rfO{ laefu, lqe'jg ljZjljBfno, l;d]G6
pBf]ux?, e"–la1fg k/fdz{bfqL ;+:yfx? cfbLn] pknAw u/fPsf] cfly{s
;xof]usf] nflu ;dfhsf] tkm{af6 ljz]if wGojfb JoQm ub{5' . cf7f}+ g]kfn

@= ef}ule{s kl/ifbsf] u7gsf] k|of;M e"–a}1flgsx?sf] of]Uotf, Ifdtf
/ :t/ lgwf{/0f ug]{ / k]zfut kdf0fkq lbg] lgodgsf/L lgsfo …ef}ule{s
kl/ifbÚsf] cfjZostfsf] dxz'; eO{ laut s]lx jif{ b]lv z'? ul/Psf k|of;nfO{
yk cuf8L a9fpg tfn's dGqfno ;+u k/fdz{ tyf ;xof]uh'6fpg] qmddf
8

Bulletin of Nepal Geological Society, 2018, vol. 35

wGojfb lbg rfxG5' . To:t} ul/ !&cf}+ sfo{sfl/0fL ;ldltsf]] ljleGg
pk–;ldltx¿df a;L ;xof]u ug{x' g' ] tyf ;dfhsf laleGg sfo{qmdx¿nfO{
;kmn agfpg k|ToIf cyjf ck|ToIf ¿kdf ;xof]u ug{'x'g] ;a} ;b:o
dxfg'efjx¿ k|lt o; sfo{;ldlt xflb{s cfef/ JoQm ub{5 . vfgL tyf
e"ue{ ljefun] ;dfhsf] sfof{no ;~rfng ug{ / cGo ultljlwdf lg/Gt/
¿kdf ;xof]u u/L cfPsf]n] ;dfh s[t1tf JoQm ug{ rfxG5 / eljiodf
klg o; k|sf/sf] ;xof]usf] ck]Iff ub{5 .

ef}ule{s s+u]|; ;kmn kfg{ k|f= 8f= tf/flglw e§/fO{n] sGe]g/sf] sfo{ef/sf]
;fy;fy} cfly{s ;xof]u h'6fpg lgjf{x ug{' ePsf] dxTTjk"0f{ e"ldsfsf] nflu
s[t1tf JoQm ug{ rfxG5' .:jod\;j] ssf ?kdf s+u;
|] sf ljleGg sfo{ dfkm{t
;xof]u k'¥ofpg'x'g] ;dfhsf ;b:ox? k|lt klg cfef/ AoQm ub{5' .
g]kfn ef}ule{s ;dfhn] k|Tos aif{ e"–la1fgsf] If]qdf laz]if of]ubfg
k'¥ofPsf b'O{ hgf lj1+x?nfO{ k|bfg ug{;Sg] ;Ddflgt ;b:otfsf] nflu
pko'Qm AolQmTjsf] rogsf] nflu ;xof]u ug{ o; ;dfhsf k"j{ pkfWoIf
tyf jl/i6 ;b:o >L nLnfgfy l/dfnHo"sf] ;+of]hsTjdf u7g ul/Psf]
l;kmfl/; ;ldltn] cfjZos u[xsfo{ u/L l;kmfl/; u/]sf] gfdfjnLnfO{
sfo{sfl/0fL ;ldltn] ;xdlt k|bfg u/L o; ;fwf/0f ;efdf lg0f{ofy{ /fVg
uO{/x]sf] 5 . xfdLnfO{cfzf 5 g]kfn ef}ule{s ;dfh, e"–la1fg tyf lxdfnosf]
cWog–cg';Gwfg cyjf oL dWo s'g} Ps If]qdf dxTjk"0f{ of]ubfg k'¥ofpg'ePsf
jxfFx¿sf] gfdnfO{ o; ;efn] ;j{;Ddltaf6:jLs[t u/L ;Ddflgt ;b:ox¿sf]
;Ddfgk"js
{ dgf]gog ug]{ ljutsf]xfd|f] uf}/jdo k/Dk/fnfO{ lg/Gt/tf lbg]5
. o; ;Ddfgsf] nfluy'k|} JolQmTjx¿ of]Uo x'Fbfx'Fb} klg ;dfhsf] ljwfgn]
Psk6sdf b'O{ hgfnfO{ dfqdgf]gog ug{ ;Sg] clwsf/ k|bfg u/]sf]x] bF' f To;}
cg';f/ ul/Psf] 5 . cfpFbf jif{x¿df ;dfhn] of] k|lqmofnfO{ lg/Gt/tf lbFb}
qmlds ¿kdfjxfFx¿sf] of]ubfgnfO{ oyf]lrt ;Ddfg ug]5
{ eGg] ljZjf; JoQm
ub{5' .

g]kfn ef}ule{s ;dfhsf] ;b:otf ;+Vof cfhsf] ldltdf *$) k'us
] f]
5 / ut Ps jif{df aGg' ePsf gofF ;b:ox? -;b:otf g+= &^!–*$)_nfO{
;dfhdf xflb{s :jfut ug{ rfxG5' . g]kfn ef}ule{s ;dfhsf] Oltxf;,
k/Dk/f, ultljlw tyf ljwfg ;+u kl/lrt eO{ cu|hx?df cfb/ efj /fVb}
k]zfut cg'zf;g / dof{bfdf /xL ;dfhsf]] ;]jf / ultljlwdf h'6g\ x' g' ;Dk"0f{
gofF ;b:oHo"x?nfO{ cg'/f]w ub{5' .
cGtdf, !&cf}+ sfo{sf/L ;ldltsf ;a} ;fyLx¿nfO{ ;dfhsf x/]s
sfo{df ;lqmotfk"j{s lqmofzLn x'g'ePsf]df d]/f] JolQmut tkm{af6 wGojfb
JoQm ub{5' / cfhsf] of] #(cf+} ;fwf/0f ;efdf ;xefuL ;Dk"0f{ ;b:o
dxfg'efjx?nfO{ k'gM Psk6s :jfut ub}{ ;lqmo ;xeflutfsf] nflu cg'/f]w
;lxt clxn]nfO{ labf x'G5' .

wGoafb Û

g]kfn ef}ule{s ;dfhsf]] lrgf/Lsf] ?kdf /x]sf] hg{n tyf a'nl] 6g
k|sfzgsf] sfo{ef/ ;DkGg ug{' ePsf k|sfzg d08nsf k|dv
' 8f= v'dgf/fo0f
kf}8\ofn / ;b:ox¿n] ;dfhnfO{ 7"nf] of]ubfg k'¥ofpg'ePsf] x'Fbf laz]if

@)&$ ebf} !% -cui6 #!, @)!&_, laxLaf/
n}grf}/ jfªSj]o6, sf7df08f} .
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SPEECH DELIVERED BY PROF. DR. TARA NIDHI BHATTARAI AT 39TH AGM
ON AUGUST 31, 2017, AS THE CONVENER OF THE 8TH NGS CONFERENCE
Respected Chair- Dr. D.P Adhikari, President, NGS;
Honorary fellows of Nepal Geological Society;
Executive Committee members;
General members of Nepal Geological Society

of the Congress, I have observed the following facts, which, if
taken positively, are useful in organizing similar events in the
days to come.
- We (the NGS family) are a part of a global scientific
community who always provides helping hands to our scientific
and academic initiatives. How to institutionalize this opportunity
is, in my opinion, an agenda for further discussion. For example,
announcing the date of next congress in the Valedictory Session
also appointing an organizing committee.

At the outset, I would like to congratulate all the member
of 17th Executive Committee led by its President Dr. D.P.
Adhikari for successfully completing their designated tenure.
Similarly, I also take this opportunity to congratulate all the
members of the 18th Executive Committee led by its Presidentelect Dr. Kabi Raj Paudyal and wish for the success of their
tenure with remarkable achievements as highlighted during the
recently completed election process.

- Sponsors look at the past and present activities, not
the persons who are currently taking a lead. Maintaining the
professional standards, established by the Founder Members,
Past Presidents, and Conveners, is an urgent need of the time.

Today I am here just to provide you with a brief summary
of the 8th NGS Congress which was held during November
27-29, 2016 with the theme of “Geoscience in National
Development and Disaster Management”. There were 148
abstracts out of which 92 papers were accepted for oral
presentation and 19 for poster presentation. Twelve different
technical sessions and one poster sessionwere organized in
which renowned geoscientists, academicians, researchers, and
professionals shared their research findings, and professional
experiences. There was also one special session in which
National Reconstruction Authority of Nepal highlighted its
achievements and challenges being faced while implementing
post-disaster reconstruction activities. The Congress was
concluded with a valedictory session highlighting the summary
outcomes.

- There were only a few presentations from geologybased organizations like Department of Mines and Geology,
Nepal Electricity Authority (NEA), Department of Irrigation,
Department of Water Induced Disaster Management (DWIDM),
Department of Electricity Development (DoED), etc. We need
to explore how we can bring the professional learning of these
institutions into the NGS platform for benefitting other general
members.
- Majorities of the paper contributors were from nongeologist backgrounds (environmental science, environmental
engineering, civil engineering, geo-technical earthquake
engineering, etc.). This is, in a way, an event intended mainly
for geologists, but majorities of NGS members did not utilize
the opportunity. We need to find out ways to improve this
situation.

Several institutions partnered to organize the event.
Those partners included the National Reconstruction Authority
(NRA), Nepal; Department of Mines and Geology (DMG),
Department of Irrigation (DOI), Melamchi Water Supply Project,
Hariyoban Program, WWF Nepal, Tribhuvan University, and
National Society for Earthquake Technology (NSET) - Nepal.
I thank all of these organizations for their very constructive
and generous role in making the event a success. As the Convener

At last, but not the least, I am thankful to the 17th
Executive Committee for entrusting me as the Convener of the
event. I also take this opportunity to thank Congress co-conveners
Mr. Mukunda Raj Paudel, and Mr. Sudhir Rajaure for their very
crucial roles in making the event success.
Thank you.
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g]g]kkfnfn ef}
;dfhsf] !&cf}
!& cf}
+ sfo{
sfl/0fL
;ldltsf
dxf;lrj
k|]d/axfb'
/ yfkfsf]
ef}uule{s ;dfhsf]
+ sfo{
sfl/0fL
;ldltsf
dxf;lrj
8f= k|]d8f=axfb'
yfkfsf]
#(cf}
#( cf};fwf/0f
+ ;fwf/0f
;efdf
;efdf
JoQmJoQm
efif0fefif0f
lyP . s+u;
]| df @%) eGbf al9 ;xefuLx? lyP . s+uz
]| sf] pb\3f6g pkk|wfgdGqL
tyf u[xdGqL dfggLo >L ljdn]Gb| lglwn] ug'{ePsf] lyof] / pQm pb\3f6g
;df/f]xdf ;dfhsf @ hgf e"ue{zf:qsf] labfdf of]ubfg k'/\ofpg' ePsf
JolQmx? g]kfnsf >L cRo"tfgGb e08f/LHo" / hfkfgsf k|f= 8f= xf?tfsf
;fsfO{nfO{ g]kfn ef}ule{s ;dfhsf] ;Ddflgt ;b:otfn] lje'lift ul/Psf]
Congress sf] yk ljj/0f sGe]g/
lyof] . 8th
8thNepal
Nepal Geological
Geological Congress
k|f=8f= tf/flgwL e§/fO{Ho"n] ug{' x'g]5 .

o; ;dx/f]xsf ;efklt Pj+ ;dfhsf cWoIfHo",
;dfhsf ;Ddflgt ;b:oHo'x¿,
;dfhsf k"j{ cWoIfHo'x¿,
sfo{sfl/0fL ;ldltsf ;b:oHo'x¿,
pkl:yt ;dfhsf ;Dk"0f{ ;b:oHo'x¿,
g]kfn ef}ule{s ;dfhsf] #(cf} ;fwf/0f ;efdf !&cf} sfo{sfl/0fLsf]
laut Ps aif{ cjlwdf eP u/]sf lqmofsnfk oxfx¿ ;dIf k|:t't ug{
uO/x]sf] 5' . ;dfhsf] ut aif{sf] la:t[t lqmofsnfk nufot cGo laifoj:t'x¿
;dfa]z ul/ g]kfn ef}ule{s ;dfhsf] a'n]l6g ef]n'd #$ k|sflzt e};s]sf]
/ oxf‘x¿n] k|fKt ul/;Sg' ePsf] 5 . d d'Vo lqmofsnfkx¿nfO{ ;+lIfKt
¿kdf k|:t't ug{ uO/x]sf] 5' .

!& cf}+ sfo{sfl/0fL ;ldtLsf] ;'?jft b]lvg} lg/GTf/Tff 6'6s
] f] ;dfhsf]
IAEG National Group k'GfM u7g ul/ @*—#) gf]eD] a/ @)!& df IAEG
sf] "11th Asian Regional Conference (ARC-11) cfof]hgf ug]{
lg0f{o ul/of] . 11th ARC cfof]hgf ug]{ ;DaGwdf ldlt to, Main theme,
Sub-themes, /lh:6«]zg z'Ns, :ynut e|d0f cflbsf] af/]df olsg ug{
;dfhsf al/i7 ;b:ox¿;+u vfgL tyf e"ue{ ljefusf] k]6f« l] nod kl/of]hgfsf]
;ef sIf / cl86f]l/od xndf laleGg ldtLx¿df b'O{ r/0fsf] cGt/lqmof
;DkGg ul/Psf] 5 . 11th ARC sf] tof/L sfo{s|d 8th Congress sf]
tof/L eGbf cl3 b]lv g} ;'? ul/ lg/Gt/ ?kdf e}/x]sf] 5 . 11th ARC
sf] ;xhLs/0f ug{ glan a}s
+ ;Fu Electronic Payment Gateway (EPG)
;Ddmf}tf u/LPsf] 5 . pQm ;Ddmf}tfn] ARC-11 nfO{ dfq geP/ ;dfhsf]
hg{n lals| / ;b:otf z"Ns Online Payment ug{ eljiodf ;xof]uL x'g5
]
. ARC-11 sf] yk ljj/0f sGe]g/ 8f= b08kf0fLHo"n] ug{' x'g]5 .

#*cf} ;fwf/0f ;ef ;DkGg kZrft @* cS6f]a/ @)!^ df ;+o'Qm
/fi6« ;+3sf] "Live to Tell: Reducing Global Disaster Mortality"
gf/f /x]sf] IDDR DAY-2016 g]kfn ko{6g af]8{sf] ;efxndf ;f] af]8{
nufot gnl;Ëuf9 hnljB't kl/of]hgf ;‘usf] ;+o'Qm cfof]hgfdf Ps lbg]
sfo{zfnf cfof]hgf ul/Psf] lyof] . o; sfo{qmdsf] lglDt ;dfhsf al/i7
;b:o >L df]tLaxfb'/ s'‘j/Ho'sf] ;+of]hsTjdf ( ;b:oLo cfof]hs ;ldlt
u7g ul/Psf] lyof] . ;f] sfo{qmdsf] k|dv
' cltly pkk|wfgdGqL tyf u[xdGqL
dfggLo >L ljdn]Gb| lglw /xg' ePsf] lyof] / sfo{qmddf % j6f sfo{kqx¿
k|:t't ul/Psf lyP eg] ljZjljBfno, ;/sf/L Pj+ u}/ ;/sf/L ;+:yf nufot
;dfhsf ;b:ox¿sf] pkl:ylt /x]sf] lyof] .

g]kfn ef}ule{s ;dfhsf] !^cf}+ sfo{sfl/0fLn] ;~rfngdf NofPsf]
gofF Jf]e;fO{6nfO{ o; sfo{;ldtLn] ck8]6 u/]sf] 5 . j'n]l6gsf] ;Dk'0f{
ef]n'dx? ! b]lv #$ ;Ddsf] k'/f c+z ;dfhsf] j]e;fO6df /fVg] sfd o;
!&cf}+ sfo{sfl/l0f ;ldtLn] ;DkGg u/]sf] 5 ;fy} hg{nx?sf] kfO{Psf] l8hL6n
/ s]lx hg{nx?sf] abstracts x? 6fO{k u/]/ eP klg /fVGf] sfd ePsf] 5
. ljleGg Oe]G6x?df ePsf] abstracts ef]n'dx? ;+sng ul/ j]e;fO6df
/flvPsf] 5 .

8f= v'Dfgf/fo0f kf}8n
] Ho"sf] g]tT[ jdf !! ;b:oLo Pl86f]l/on Jff]8n
{ ]
;dfhsf] a'n]l6g / hg{nsf] k|sfzg sfo{ e}/x]sf] 5 . hg{n ef]n'dx? %),
%! / %@ k|sfzg e};s]sf] 5 eg] / ef]nd' %# k|sfzf]Gd'v 5 . u7g ul/Psf
ljleGg pk;ldltx¿n] ;dfhsf] lxtsf] nfuL cfjZos ;/;Nnfx / sfo{sd
|
;Grfng ug{df ;xof]u k|fKt eof] .
vfgL tyf e"ue{ ljefusf] dxflgb]z
{ s tyf Scientic Committee
sf] ;+of]hs >L /fh]Gb|k|;fb vgfnHo"sf] g]t[Tjdf ljleGg ldtLx?df b]z
ljb]zsf lj1x?af6 vfgL tyf e"ue{ ljefusf] cl86f]l/od xndf Scientic
Talk Program cfof]hgf ul/of] h:t} % cS6f]a/ @)!^ df France sf

;/sf/L Pj+ u}/ ;/sf/L ;+:yf -u[x dGqfno, nf]s;]jf cfof]u,
NSET, DPNET cflb_ x¿åf/f cfdlGqt sfo{qmddf sfo{sfl/0fL ;ldltsf

;b:ox¿n] a]nf a]nfdf efu lng] ul/Psf] 5 . @# cui6 @)!& df x]u]G;
kmfp08]zg;Fu ;xsfo{ ul/ :j= 8f= 6f]gL x]u]gsf] ;tafifL{sL lbj; g]kfn
ko{6g af]8{sf] ;efsIfdf cfof]hgf ul/of] .e"ue{zf:q s]Gb|Lo ljefudf
Pd=P:;L k|yd ;]di] 6/sf] kl/Iffdf pTs[i6 x'g] @ hgf 5fq5fqf lja]s lu/L
/ bLlksf ZffxnfO{ ldq /fO{ d]df]l/on 5fqa[QL lbGf] lGf0f{o ul/of] .

Dr. Christian FRANCE-LANORD åf/f "Himalayan erosion from
+5000 to -5000 m" laifodf cfˆgf] k|:t'lt k|:t't ug{' ePsf] lyof] eg]
@$ clk|n @)!& df Technichal University of Munich, Germany
sf Prof. Dr. Jörn H. Kruhl åf/f "Structural development of
mineralized fault zones" laifodf cfˆgf] k|:t'lt ug{' ePsf] lyof] .

g]kfn ef}ule{s ;dfhsf] ;b:otf lng]sf] ;+Vof clxn];Dd *$)
k'u]sf] / h;df ($ hgf !& cf}+ sfo{;ldtLsf] sfo{sfndf ePsf x'g\ .
cGTodf ;dfhsf] sfo{df lg/Gt/ ;xof]u / ;fy\ k|bfg ul/lbg' ePsf]df
;Dk"0f{ ;b:ox¿ nufot ;Dk"0f{ lgsfox¿ k|lt cfef/ / wGojfb k|bfg ub}{
cfufdL lbgx¿df klg lg/Gt/tfsf] ck]Iff /fVb} of] aflif{s k|ltj]bgsf] k|:t'lt
6'+Uofpg] cg'dlt rfxG5' .

;dfhsf cfhLjg ;b:o >L lji0f'bf; >]i7sf] lj=;+= @)&# df3
)& df c;fdlos lgwg x'g' ePsf]n] $%cf}+ k'0oltlysf lbg vfgL tyf e"ue{
ljefusf] cl86f]l/od xndf pxf‘sf] lbj+ut cfTdfsf] lr/ zfGtLsf] nflu
zf]s;ef ul/ sfo{sfl/0fL / ;dfhsf ;b:ox?n] >2fGhnL ck{0f ul/of] .
@&—@( gf]eD] a/ @)!^ df "8th Nepal Geological Congress"
cfof]hgf ul/ ;kmntfk"j{s ;DkGg eof] . pQm sfo{s|dsf] d'Vo ;xof]uL
;+:yfx? /fli6«o k'glgdf{0f k|flws/0f, vfgL tyf e"ue{ ljefu, l;+rfO{ ljefu,
US-Aid 4f/f ;+rfnLt WWF sf] xl/of] ag sfo{s|d, lqe'jg ljZjljBfno /
NSET-Nepal lyof] / cGo y'k}| ;+:yfx?n] ljleGg ta/n] ;xof]u k'/o
\ fPsf

wGojfb Û
8f= k|]daxfb'/ yfkf, dxf;lrj

!&cf}+ sfo{sfl/0fL ;ldlt, g]kfn ef}ule{s ;dfh
11
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g]g]kkfnfnef}ef}uule{
!* cf}+ sfo{
+ sfo{ssfl/0fL
fl/0fL;ldltsf
;ldltsfcWoIf
cWoIf
slj/fh
8\ofnsf]
#(}
le{ss ;dfhsf]
;dfhsf] !*cf}
8f= 8f=
slj/fh
kf}8\okf}fnsf]
#( cf+
cf}+ ;fwf/0f
;fwf/0f;efdf
;efdfJoQm
JoQmdGtJo
dGtJo
x6\g] 5}gf}+ . To;}u/L vfg]kfgL cfof]hgfx¿df ;d]t e"–ue{ ljbx¿sf] e"ldsf
:yflkt ug{sf nflu k|of; ug]{ 5f}+ . b]z ljsf;sf] x/]s If]qdf ;DnUg x'Fb}
cfPsf] Nepal Army df ;d]t Geologist sf] s'g} b/jGbL gx'g' b'Mvsf]
s'/f xf] . o; If]qdf ;d]t e"ue{ljbsf] e"ldsf :yflkt ug]{ kxn ug]{ 5f}+ .

oxfF pkl:yt ;Dk"0f{ dxfg'efx¿nfO{ d slj/fh kf}8\ofnsf] gd:sf/ Û
o; sfo{qmdsf ;efcWoIf tyf g]kfn ef}ule{s ;dfh ;qf} sfo{sfl/l0fsf
cWoIf 8f= b08kf0fL clwsf/LHo",
k|d'v cltly, /fli6«o of]hgf cfof]usf pkfWoIf 8f= :jl0f{d
jfUn]Ho"
tyf cGo cltlydxfg'efjx¿ Û
g]kfn ef}ule{s ;dfhsf k"j{ cWoIfHo"x¿, ;Ddflgt ;b:oHo"x¿, ljleGg
;dosf sfo{sf/L0fLsf k"j{ kbflwsf/LHo"x¿ Pj+ ;Dk"0f{ ef}ule{s ;dfhsf
;b:o ;fyLx¿ Û
;j{k|yd o; k|ltli7t g]kfn ef}ule{s ;dfhsf] c7f/f}+ sfo{sfl/0fL
;ldltdf xfdLnfO{ lgjf{lrt u/L cfpFbf] @ jif{sf] nflu ;dfhsf] ljwfg /
p2]Zo cg'?k g]tT[ jbfoL e"ldsf v]Ng] cleef/f lbg' ePsf]df ;dfhsf ;Dk"0f{
;b:o dxfg'efjx¿nfO{ gjlgjf{lrt ;ldltsf] tkm{af6 d xflb{s cfef/\ tyf
wGojfb 1fkg ub{5' .

#= ljgfzsf/L uf]vf{ e"sDk – @)&@ sf] @ jif{ k"/f ljlt;Sbf klg
k'glg{df{0f nufot /fHosf cfjZos tx / tKsfx¿df e"–ue{ljbx¿sf] dxTj
:yflkt ug{ ;lsPsf] 5}g . hgdfg;sf] ljraf6} e"–ue{ljbx¿sf] cfjZostf
/ cf}lrTo u'Ghfo; e} /x]sf] jt{dfg cj:yfnfO{ cj;/sf ?kdf lng] k|of;
ug]{ 5f}+ .
$= b]z k'gu{7g (Restructuring) sf] gofF df]8df 5 . gofF k':tfsf]
nflu of] Ps :jl0f{d ;do klg xf] . of] ;donfO{ df}sfsf] ?kdf lng ;lsPg
eg] xfdL km]/L nfdf] ;do kl5 kg]{ 5f}+ . o;sf nflu xfdLn] k|To]s dxfgu/
tyf pk–dxfgu/kflnsfdf tTsfn / k|To]s ufpFkflnsfdf qmdzM e"–ue{ljbx¿sf]
b/jGbL /fVg' kg]{ s'/fdf cfjfh p7fpg] / pQm sfo{sf] nflu oxfFx¿ ;a}sf]
;xof]u lnP/ b/jGbL :jLs[tL u/fpg] sfo{df ;lqmo e} nfUg] 5f}+ .
dxfgu/kflnsf / pk–dxfgu/kflnsfdf smart city sf] cjwf/0ff cg';f/
planning phase df g} Geologist rflxG5 elg jsfnt ug]{ 5f}+ .

xfd|f cu|hx¿sf] cys k|of;af6 cfhsf] ulj{nf] klxrfg lbg ;kmn
o; ef}ule{s ;dfhnfO{ ;do ;fk]If b|t' ultdf lxF8fpg o'jfju{af6 g]tT[ jbfoL
e"ldsf v]Ng' kg]{ tyf e"lj1fgsf] If]qnfO{ b]zsf] jblnFbf] kl/j]zcg';f/
lxF8fpg' kg]{ cfjZostfnfO{ s]Gb|df /flv lgjf{rgdf oxfFx¿n] lbPsf]
ljZjf;nfO{ xfdLn] cj;/sf] ?kdf u|x0f u/]sf 5f}+ . b]zsf] jblnFbf] /fhgLlts
kl/jt{g, jt{dfg cfjZostf / gofF k':tfsf e"–ue{ ljbx¿sf] cfsfª\Iff
;d]6\g] /rgfTds sfo{sf nflu k|ltj4tfsf ;fy cfh}sf] ldlt b]lv cuf8L
a9\g] 5f}+ . cfpFbf lbgx¿df o; ef}ule{s ;dfhnfO{ æ;'rgfÆ / ;xof]uÆ
lbg ;Sg] e"–j}1flgsx¿sf] s]Gb|sf] ?kdf :yflkt ug{sf] nflu xfdL cToGt}
nufasf ;fy k|oGglzn /xg] 5f}+ .

%= g]kfnsf] clxn] cfˆgf] s'n ah]6sf] nueu Ps ltxfO ah]6
vlgh kbfy{ cfoftdf vr{ e} /x]sf] 5 . h:t} M k]6«f]lnod kbfy{, UofF;,
dfj{n, u|]gfO6, ;'g, kmnfd, l:6n, l;d]G6 -lSnª\s/_, l;d]G6, sf]Onf, ln8,
/;folgs dn, tfdf, cnsq, lhª\s, lx/f, cfnd'lgod, /ª, s]ldsn, ;]/fl;s
cflb s]xL dxTjk"0f{ cfot x'g] vlghx¿ x'g\ . xfdL vlghdf wgL x'Fbf x'Fb}
klg olt 7"nf] /sd vlgh cfoftdf vr{ x'g' b'ef{Uok"0f{ 5 . vlghdf cfwfl/t
pBf]ux¿nfO{ g ;/sf/n] dxTj lbPsf] 5 g t lghL If]qn] . /fhgLlts
cl:y/tfn]] nufgLstf{ vlghsf If]qdf nufgL ug{ 8/fO/x]sf] cj:yf 5 eg]
csf{lt/ :yflkt pBf]ux¿ ;d]t wdfwd aGb x'g] l:yltdf 5g\ . g]kfn
ef}ule{s ;dfhn] tTsfn vfgL vlgh ;Grfns ;Fu 5nkmn tyf ;]ldgf/
;~rfng u/L o; If]qsf ;d:ofnfO{ klxrfg u/L lg/fs/0f ug]{ pkfo vf]Hg]
5 . ;fy} /fli6«o :t/df vlghhGo j:t'sf] pTvgg / ljt/0f ;DalGw lgtLut
;d:of xn ug{ ;DalGwt lgsfox¿;Fu ;xsfo{ u/L cuf8L a9\g] 5f}+ .

g]kfn ef}ule{s ;dfhsf] sfo{nfO{ clxn] k|i6 :kdf b'O{ efudf
jlu{s/0f u/L cuf8L a9\g' kg]{ b]vs
] f] 5' . klxnf] sfo{ cGt{ut o; ;dfhn]
lgoldt ?kdf ub}{ cfPsf /fli6«o tyf cGt{/fli6«o :t/sf ;]ldgf/, uf]i7L,
hg{n k|sfzg a}1flgs k|jrg cflb h:tf k|fl1s tyf cg';Gwfgd"ns
sfo{x¿ /x]sf 5g\ . o; cGt{ut l5§} ;Daf]wg ul/g' kg]{ International

Day for Disaster Reduction (IDDR) tyf International Association
for Engineering Geology and Environment (IAEG) sfo{qmd, k|dv
'

/x]sf 5g\ . To;sf] ;kmn sfof{Gjogsf nflu oxfFx¿sf] k/fdz{, ;xof]u /
;b\efj lnP/ xfdL cuf8L a9\g] 5f}+ . g]kfn ef}ule{s ;dfhsf] k|ToIf OHht
/ Joj;fo;Fu hf]l8Psf] IAEG nfO{ ;kmntf k"js
{ ;DkGg ug'{ xfdL ;a}sf]
bfloTj /x]sf] 5. bf];|f] sfo{ cGt{ut g]kfndf e"–lj1fgsf] If]qnfO{ bfo/f
a9fpFb} yk :yflkt ug'{ /x]sf] 5 . o; cGt{ut lgDgfg';f/sf sfo{x¿nfO{
k|fyldstf cg'?k pNn]v u/]sf] 5' M

^= vlgh ljsf;sf nflu vfgL tyf e"–ue{ ljefu dfq k|of{Kt 5}g eGg]
cg'ej u/L vfgL tyf vlgh kbfy{ P]g @)$# sf] bkmf @$ df vlgh kbfy{
ljsf; s]Gb|sf] :yfkgf ug]{ elgPtf klg xfn;Dd pQm s]Gb|sf] :yfkgf x'g ;s]sf]
5}g . csf{tkm{ vfgL tyf e"ue{ ljefunfO{ pBf]u dGqfno cTt{ut /flvPsf] /
vlgh pBf]unfO{ cGo pBf]u ;/x dflgPsf]n] klg vlgh If]qn] kfpg' kg]{ dxTj
kfpg ;s]sf] 5}g . xfdLnfO{ yfxf 5 vlgh ljsf;sf nflu nfdf] ;do / 7"nf]
nufgLsf] cfjZostf kb{5 / sltko cj:yfdf gLlh If]qaf6 dfq of] ;Dej
gx'g ;S5 . To;}n] cfly{s d]?b08sf] cfwf/ vlgh ljsf;sf] nflu ;/sf/L
nufgL cTofjZos x'G5 . t/ xfd|f] b]zsf] lj8Djgf g} eGg' k5{, /fli6«o of]hgf
cfof]un] tof/ u/]sf cfjlws ljsf; of]hgfx¿df vlghnfO{ k|fyldstfdf /fv]sf]
kfOFbg} . h] hlt ah]6 5'6o\ fOPsf] 5 pQm ah]6 vlgh ;j]I{ f0f / cGj]if0fsf nflu
Go"g b]lvG5 . Pp6f /fd|f] e"ef}ltsL ;j]{ ug]{ pksf/0fnfO{ ? %) nfv, vlgh
klxrfg ug]{ X-ray Diffractometer nfO{ ? $ s/f]8, vlgh 5'§fpg] ;'Idbz{s
oGqnfO{ !) nfv tyf l8«lnª ug]{ dlzgnfO{ ! s/f]8 geO{ x'bF g} . o:tf] cj:yfdf
ljlgof]lht ah]6 cfkm}df Go"g b]lvG5 .

!= Geological Council agfpg] ;DaGwdf xfn;Dd ePsf
k|of;x¿ s]–s:tf] r/0f / cj:yfdf k'u]sf 5g\, oyflz3| klxrfg u/L,
lj1x¿sf] ;d"x agfO{, council sfof{Gjogsf nflu cxf]/fq v6\g] 5f}+ .
@= nfdf] ;dob]lv ;8s ljefudf Geologist sf] b/jGbL ;[hgf
x'g' kg]{ dfu /flvPsf] / ;f]lx cg';f/ o; eGbf cufl8sf ;ldltx¿af6
k|of;x¿ x'Fb} cfPsf]df o; gjlgjf{lrt !* cf}+ ;ldlt klg pQm sfo{nfO{
;DkGg ug{ ;DalGwt lgsfodf k'uL g]kfn h:tf] cl:y/ e"–jgf}6df lgdf{0f
x'g] ;8ssf] 5gf}6 tyf jlnof]kgfsf] nflu e"–ue{ljbx¿sf] b/jGbL :yflkt
ug{ kxn ug]{ 5f}+ . o;sf nflu h:tf] ;'s} s7f]/ ;ª\3if{ ug'{k/] klg kl5
12
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&= ljBfno tx;Ddsf] kf7\oqmddf Earth science ;Fu ;DalGwt
kf7\oqmd Hofb} Go"g 5 . lghL tyf ;/sf/L :s"nsf kf7\ok':tsx¿df
;dfj]z e"–lj1fg;Fu ;DalGwt l;ldt kf7x¿df ;d]t k|;:t q'6Lx¿ 5g\
. sIff !! / !@ df Earth Science ljifosf] k|jz
] x'g ;s]sf] 5}g . :gfts
txdf $ jif{sf] e"–ue{ ljifo plQ{0f x'g] ljBfyL{x¿nfO{ g]kfn ;/sf/sf]
clws[t txdf ;]jf k|j]z ug{] jftfj/0f aGg ;s]sf] 5}g . vlgh If]qsf]
ljsf;sf nflu rflxg] Mining Engineer / Mining Geologist pTkfbgsf]
af/]df ljZjljBfnodf of]hgf agfpg l9nf e} ;s]sf] 5 eg] g]kfndf w]/}
ljZjljBfnox¿ ;Grfngdf cfPtf klg k'/fgf] lqe'jg ljZjljBfno jfx]s
cGo ljZjljBfnodf e"–ue{– ljifon] k|jz
] ;Dd kfpg ;s]sf] 5}g . To;}n]
rfvnfUbf] ljifo / rf}tkmL{ /f]hu/Lsf] ;+efjgf x'bF fx'bF } klg of] ljifo cfh;Dd
cf]´]ndf k/]sf] 5 . slt;Dd eg] w]/} dflg; Geology, Geography /
Zoology ljifosf] leGgtfdf ;d]t cNdlnG5g\ . b]zsf] vlgh ;|f]t /
ltgsf] dxTjsf af/]df hgtf / ljz]ifu/L o'jf tyf jfnaflnsfdf r]tgf
eof] eg] dfq vlghsf] ;+/If0f tyf ljsf;df d2t k'Ug ;S5 . dfly pNn]v
ul/Psf ljBdfg ;d:ofnfO xn ug{ xfdL z;St e} cuf8L a9\g] 5f}+ .

nflu /fHosf lg0ff{os txdf cfl;g JolQmx¿, lghL If]qsf ljlzi6 JolQmx?
tyf cGt{/fli6«o txdf sfo{/t ;dfhsf ;b:ox¿ nufot /fi6«sf] lrGtf
ug]{ ;j}af6 cf–cfˆgf] :yfgaf6 kxn / ;xof]u x'g] 5 eGg] cfzf lnPsf]
5' .

*= xfn g]kfndf e"ue{ljbx¿sf] dfu vfgL If]q dfq geP/ l;rfOF
dGqfno, hn tyf zlQm cfof]u, ljB't ljsf; ljefu, g]kfn ljB't k|flws/0f,
phf{ tyf jftfj/0f dGqfno, ljZjljBfnox¿, l;d]G6 sf/vfgfx¿, vfg]kfgL
cfof]hgfx¿, lghL hnljB't sDkgLx¿, e"sDk ;DalGw cWoog cg';Gwfg
s]Gb|, cGt{/fli6«o PsLs[t kj{lto ljsf; s]Gb| (ICIMOD), lghL k/fdz{
sfof{no nufot cGo y'k|} If]qx¿df 5 . ljz]if If]qdf sfd ug{ ;dfj]z
e"–j}1flgsx¿af6 kl5Nnf] ;dodf Joj;flos jx; tyf 5nkmn ug]{ Pj+
xs lxtsf] ;+/If0f ug{ ;d]t ljleGg cu{gfOh];gx¿ :yfkgf ePsf 5g\ .
pbfx/0fsf] nflu Nepal Hydrogeological Association, Tunnel

!@= ljZjljBfnodf e"–ue{ ljifo k9\b} u/]sf ljBfyL{x¿nfO{ ljleGg
lzif{sdf 5fqj[lQsf] Joj:yf ug]{ tyf cfpFbf] sfo{;ldltsf] lgjf{rgdf
sf7df8f}+ jflx/ tyf ljb]zdf j:g] ;dfhsf ;b:ox¿nfO{ e-voting sf
dfWodaf6 dt lbg] Joj:yf ug{ sl6j4 /xg] 5f}+ .

!)= ljb]zdf /xg' ePsf g]kfn ef}ule{s ;dfhsf ;b:o ldqx¿;Fu
j]nf–j]nfdf e-meeting u/L ;Nnfxjf6 cfPsf lgisif{sf cfwf/df g]kfn
ef}ule{s ;dfhnfO{ cGt{/fli6«o :t/df :yflkt ug{ tyf o; ;dfhk|lt ;a}n]
;f´f ckgTj dx;"; ug]{ jftfj/0f agfpg ;s[o e"ldsf v]Ng] 5f}+ .
!!= Web-site update u/L o; ;dfhaf6 k|sflzt ul/g] Journal
nfO{ on-line ug{ tyf xfn;Dd ljleGg ;+3–;+:yf tyf j}1flgsx¿af6
tof/ ul/Psf ef}ule{s gS;fx¿÷k|ltj]bgx¿ digital u/L ;a}sf] kx'r
F k'Ug]
Joj:yf ug{, ljleGg k]zfdf cfj4 e"–j}1flgsx¿nfO{ tyf ev{/ ljZjljBfnoaf6
l8u|L pkfwL k|fKt o'jf e"–ue{ljbnfO{ ;do–;dodf ljleGg ljwfdf bIf
JolQmx¿af6 Joj;flos tflnd lbg] tyf k|ltj]bg n]vgdf u'0f:t/ a9fpg
/ sfo{ut Ps?ktf a9fpg kxn ug]{ 5f}+ .

!#= dfly pNn]lvt sfo{x¿ ;DkGg ug{ b]z–ljb]zdf /xL e"–ue{sf
ljleGg If]qdf ljz]if klxrfg lbg ;Ifd JolQmTjx¿, ;dfhsf k"j{ cWoIfx¿
tyf k"j{ sfo{;ldltsf kIflwsf/LHo"x¿ nufot ljut / jt{dfgdf /fHosf
ljleGg ul/dfdo kbdf cfl;g ;dfhsf ;b:ox¿;Fu e]63f6 / 5nkmn
u/L cNksflng tyf bL3{sfnLg of]hgfx¿ agfP/ cuf8L a9\g] 5f}+ . o;
sfo{sf nflu o'jf e"–ue{ljb tyf ljBfyL{ ;fyLx¿sf] ;xof]usf] pRr cfzf
lnPsf 5f}+ . xfd|f x/]s ultljlwdf gofF k':tfsf e"–ue{ljbx¿sf] cfsfFIff
;d]6\g] lg0f{ox¿ s]Gb|df /xg] 5g\ .

Association, Landslide Society, Stratigraphical Association of
Nepal, Geomorphological Society cflb . oL ;+:yf jf ;dfh / g]kfn

ef}ule{s ;dfhsf] ljrdf s] s:tf] ;dGjo / e"ldsf /xg ;S5 eGg] ljifodf
5nkmn u/L cuf8L a9\g cfjZostf b]lvPsf] 5 eg] csf{tkm{ oL If]qx¿df
e"–ue{ljbx¿n] ´]Ng' k/]sf sl7gfOx¿nfO{ ;DalGwt If]qdf sfo{/t ;fyLx¿
;Fu 5nkmn u/L xn ug{] k|of; ug'{ kg]{ 5 .

;bf ´}+ ;Dk"0f{ ;b:o ;fyLx¿af6 jf/Daf/ o; lgjf{lrt sfo{sfl/0fL
;ldltnfO{ ;xof]u Pj+ ;/;Nnfx ldNg]5 / s'g} unt sfo{ jf cleofgdf
k|jz
] u/]sf] cfefif ePdf s'g} lxlRsrfx6 ljgf ;RrfOlbg] k|of; ul/lbg'xg' 5
]
eGg] ck]Iff ;d]t /fVb} xfd|f] o'jf zlQmn] el/k"0f{ k|of; cfpFbf] b'O{ jif{sf]
nflu g]kfn ef}ule{s ;dfhk|lt ;dk{0f ub{5f}+ . /fli6«o of]hgf cfof]usf
pkfWoIfHo"sf] cd"No ;dosf] Joj:yfkg tyf ;b:o ;fyLx?sf] of] ul/dfdo
ljzfn pkl:yltn] el/Psf] of] ;fF ´ xfd| f ] nflu k| ] / 0ff ag] s f] 5 .

(= g]kfn ef}ule{s ;dfhsf ;b:ox¿n] b]z–ljsf;sf nflu lb+b}
cfPsf] ;]jf d]/f] ;fgf] dGtJoleq c6\g ;Sb}g Û / klg xfn;Dd o; ;dfhsf]
x/]s ultljlw ;Grfng ug{ cfˆg} :jfldTjdf sfof{no 5}g . xfn;Dd vfgL
tyf e"–ue{ ljefun] cfˆg} ljefu kl/;/df pknAw u/fpFb} cfPsf] sfo{fnoaf6
;dfhsf ultljlwx¿ ;Grfng x'Fb} cfPsf]df vfgL tyf e"ue{ ljefunfO{
wGojfb lbg rfxG5' . ´08} gf} ;osf] xf/fxf/Ldf ;b:o ;+Vof k'u]sf] o;
;dfhsf x/]s ultljlwx¿ ;~rfng ug{ ljBdfg sfof{no ckof{Kt /x]sf]
tyf vfgL tyf e"–ue{ ljefunfO{ ;d]t xfd|f lgodlt ultljlwn] To;
ljefusf] sfo{df jfwf kg{ hfg] x'bF f ;dfhsf] nflu cfˆg} hUuf / sfof{nosf]
cfjZostf ljutsf] nfdf] ;dob]lv g} jf]w x'Fb} cfPsf]df o; sfo{;ldlt
klg cToGt ;+jb] glzn e} o; sfo{nfO{ d"t?{ k lbg cuf8L a9\g] 5f}+ . o;sf

wGojfb Û Û Û

@)&$ ebf} !% -cui6 #!, @)!&_, laxLaf/
n}grf}/ jfªSj]o6, sf7df08f} .
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g]kfn ef}ule{s ;dfhsf] !* cf}+ låjflif{s ;df/f]xdf ;dfhsf cWoIf 8f= b08kfl0f clwsf/Låf/f
JoQm dGtJo
g]kfn ef}ule{s ;dfhsf] !*cf}+ låjflif{s;df/f]xsf k|d'v cltly, /fli6«o
of]hgf cfof]usf pkfWoIf dfggLo 8f=:jl0f{d jfUn]Ho",
g]kfn ef}ule{s ;dfhsf ;Ddflgt ;b:o / k"j{ cWoIfHo"x¿,
g]kfn k|fWofks ;+3sf cWoIfHo",
g]kfn O{lGhlgo/;\ o;f]l;o;gsf cWoIfHo",
cGo k]iffut ;+3–;+:yfsf cWoIf÷k|ltlglwHo"x?,
!&cf}t+ yf gjlgjf{lrt -!*cf}_+ sfo{sfl/0fL ;ldltsf kbflwsf/L tyf ;b:oHo"x¿,
;dfhsf ;Dk"0f{ ;b:oHo"x¿,
kqsf/ ldqx?,
dlxnf tyf ;Hhg a[Gb,

ljleGg ljwfsf] 1fg j[l4 tyf lj:tf/ ug{ cToGt 7"nf] e"ldsf v]n]sf] 5 .
;dfhn] :jLh/\Nof08sf k|Voft e"ue{ljb\ :j= 8f= 6f]gL xfugsf] ;g\ !(%)
sf] bzsdf g]kfndf u/]sf cg';Gwfgsf sfd ;d]t ljleGg efudf k|sfzg
ul//x]sf]] 5 . To:t} g]kfn ef}ule{s ;dfhsf] pTyfg cyjf e"–la1fg÷lxdfnosf]
ef}ule{s cWog–cg';Gwfgdf dxTjk"0f{ of]ubfg k'¥ofPsf g]kfnL tyf ljb]zL
u/L @# hgf lj1+x?nfO{ o; ;dfhn] ;Ddflgt ;b:otf k|bfg ul/;s]sf]
5.
8f= 6f]gL xfug (Toni Hagen) n] g]kfnsf] ;du| ljsf;sf] nflu
k'¥ofPsf] ct'ngLo of]ubfgsf] pRr sb/ ub}]{ 6f]gL xfug kmfp08];g– g]kfn
/ g]kfn ef}ule{s ;dfhsf] ;+o'Qm tTjfjwfgdf s]xL lbg cuf8L jfxfFsf]
ztjflif{sL sfo{qmdsf] cfof]hgf u/]sf] lyof] . ;f] sfo{qmddf :j= xfugn]
;g\ !(%) sf] bzsdfg} g]kfnsf] ljs6 7fpFsf] !$,))) -rf}w xhf/_
lsnf]dL6/ ofqf u/L ef}ule{s gS;fÍgsf] dxTjk"0f{ yfngL u/]sf] / cfkm|gf]
b]z kms{g] a]nfdf xfugn] g]kfnsf] lbuf] ljsf; / pGgltsf] nflu ef}ule{s
1fg / >f]tsf] pkof]u clgjfo{ ePsf] / o;nfO{ /fli6«o of]hgf cfof]u, g]kfn
;/sf/n]] ulDe/tfk"j{s lng'kg]{ egfO /x]sf] s'/fsf] ;d]t rrf{ ePsf] s'/f
o; ;efdfhfgsf/L u/fpg rfxG5' .

g]kfn ef}ule{s ;dfhsf] !*cf}+ låjflif{s ;df/f]xdf pkl:yt ;Dk"0f{
dxfg'efjx?nfO{ ;j{k|ydd xflb{s :jfut ug{ rfxG5' . !&cf}+sfo{sfl/0fL
;ldltn]] b'O{ jif{sf] sfo{sfn k'/f u/L !*cf}s
+ fo{ ;ldltnfO{ sfo{ef/ x:tfGt/0f
ug{ nfUbfsf]] of] k"j{ ;GWofdf oxfFx?nfO{ :jfut ug{ kfpFbf cToGt xlif{t
ePsf]] 5' .
…e"–lj1fgsf] k|jb{g dfkm{t\ ;d'Ggt g]kfnsf] lgdf{0fdf 6]jf k'¥ofpg]Ú
pb]Zon] @)#& ;fn j}zfv @ ut] e"–ue{zf:qL / vfgL O{lGhlgo/x?åf/f
:yflkt g]kfn ef}ule{s ;dfhsf] #& jif{sf] cjlwdf !& j6f sfo{;ldltn]
;]jf ul/;s]sf 5g\ /o; ;dfhsf] jt{dfg ;b:o ;+Vof *$) k'u]sf] 5
.g]kfnsf k]iffut ;+:yfx?dWo ultljlwsf] lx;fjn] cu|:yfgdf /x]sf] o;
;dfhsf ;b:ox? k|fl1s,;/sf/L, cw{;/sf/L, u}/–;/sf/L tyf lghL If]qdf
sfo{/t /xLcf–cfˆgf] 1fg / bIftf cg';f/ b]z lasf;df of]ubfg lbO{/x]sf
5f}+ .

@)&@ sf] uf]/vf e"sDk kZrft g]kfndf e"–lj1fg s]xL a9L lrlgPsf]
/ dxTjsf] ljifodf bl/Psf] ePtf klg cfh eGbf sl/j ^) jif{ cufl8:j=
xfugn]eg]em}+] g]kfndf e"–lj1fgn] kfpg' kg]{ dxTj eg] cem} kfPsf] 5}g .
h:tf] ;8s ljefunfO{ x]/f}+, h;n] b]ze/sf] ;8s agfpg] lhDdf lnPsf]
5, ToxfF e"ue{ljb\sf] ;xeflutf g}ePsf] b]lv+b}g . d'lUng–gf/fo0fu9 v08
xf]; cyjf afkf{s–nfk|fs v08 cyjf b]zsf cGo efusf gofF–k'/fgf ;8s,
e"ue{ljb\sf] w]/} ;+nUgtf gePsf] 7fpFdf w]/} ;d:of b]lvPsf] 5 . cGo k"jf{wf/
tyf ljsf; lgdf{0fdf klg o:tf ;d:of k|z:t 5g\ . csf]t{ km{,g]kfn ef}ule{s
lx;fan] ;lqmo, d'nfod / e"slDko pRrhf]lvd If]qdf ;d]t kg]{ ePsf]n]
af9L,klx/f], e"sDk h:tf ef}ule{s k|sf]ksf] ;fdgf ul//xg kbf{ x'g] wg–hgsf]
IftL / ljgf;nfO{ ;d]t Wofgdf /fvL …/fli6«o ljkb hf]lvd Go"gLs/0f
k|flws/0fÚ /…e"–ljktcg';Gwfg s]GbÚ«sf] :yfkgf ug{' kg]{ cfjZostf5 . b]z
;+l3otfdf k|j]z ul/;s]sf] x'Fbf k|b]z / :yflgo lgsfo ;d]t e"ue{ljb\sf]
sfo{If]q aGg cfj:os 5 . To:t} vfgL tyf vlghhGo j:t'x?sf] vf]hL /
pkof]usf sfd ;d]t gofF lsl;dn] cufl8 a9fpg'kb{5 . e"–j}1flgsx?sf]
of]Uotf, Ifdtf / :t/ lgwf{/0f ug]{ / k]zfut kdf0fkq lbg] lgodgsf/L
lgsfo …ef}ule{s kl/ifbÚsf] cfjZostfsf] dxz'; eO{ laut s]lx jif{b]lv
kl/ifb u7g ug{ k|of;/t /x]sf] cj:yf 5 / o; sfo{sf nflu ;/sf/L
;xof]usf] ck]Iff ul/Psf] 5 . dfly pNn]lvt laifox?dfdfggLo /fli6«o
of]hgf cfof]usf pkfWoIoHo" dfkm{t g]kfn ;/sf/sf] Wofgfsif{0f ug{ rfxG5' .

;j{k|yd o; ;df/f]xdf g]kfn ef}ule{s ;dfhsf] ultljlw ;+lIfKt
?kdf k|:t't ug{ rfxG5' . o; ;dfhn] k|Tos jif{ cyjf b'O{ jif{df Psk6s
ef}ule{s ;Dd]ngsf] cfof]hgf ub{5 .ljutb]lv ;Grfng x'bF } cfPsf ;Dd]ngsf
} f
>[Înfdf @)&# dª\l;/ !@–!$(November 28-30, 2016)df sf7df8f+d
;DkGg Geoscience in National Development and Disaster
Management lzif{ssf] cf7f}+ g]kfn ef}ule{s s+u]|; kl5Nnf] ;Dd]ng xf] .
o;df !% b]zsf @%) eGbf a9L e"–j}1flgsx?sf] ;xeflutf /x]sf] lyof]] .
International Association of Engineering Geology and the

Environment (IAEG), 11th Asian Regional Conference (ARC11) November 28-30, 2017-dª\l;/ !@–!$, @)&$_ df sf7df8f}+df

cof]hgf ug]{to e} tof/Lsf sfd cufl8 a9L/x]sf] 5,/ o; ;Dd]ngdf
ljb]zsf sl/j @)) lj1+ ;lxt $%) eGbf a9L ;xeflu x'g] cg'dfg 5 .
To:t} o; ;dfhn] ;g\ !(() b]lv ;+o'Qm /fi6« ;+3Lo cGt/f{li6«o k|sf]k
lgoGq0f lbj;df l;Dkf]lhod cyjf cGo r]tgfd"ns sfo{qmdx? ub}{ cfO{/x]sf]
5 .@)&@ sf] uf]/vf e"sDk kZrft g]kfn ef}ule{s ;dfh / ;dfhsf
;b:ox?n]] e"sDk k|efljt If]qdf e"dL j;f]af; of]Uo eP–gePsf] ef}ule{s
;j]{If0f ug]{, /fli6«o k'glg{df{0f k|flws/0fnfO{ 6]lSgsn ufO{8nfO{G;\ agfpg
tyf cGo gLltut s'/fdf ;xof]u ug]{ cfbL sfd rf;f]kj" s
{ u/]sf] 5 . elgG5
cat g]kfndf 9'Îfn] klg /fhgLlt u5{g,\ t/ rfv nfUbf] s'/f 9'Îfsf] cWoog
ug]{ e"ue{zf:qLx?sf] ;+:yfdf /fhgLlt x'glbPsf 5}gf}+ .

!*cf}+ sfo{sfl/0fL ;ldltsf cWoIf 8f=slj/fh kf}8\ofn ;lxtsf]]
kbflwsf/L tyf ;b:o ;fyLx?nfO{ lgjf{lrt x'ge
' Psf]df k"gM awfO{ / ;kmn
sfo{sfnsf] nflu z'esfdgf lbg rfxG5' . g]kfn ef}ule{s ;dfhsf ;Dk"0f{
;b:o tyf z'elrGtsx? tkfO{+x?sf] ;fydf /xg' x'g] 5 . xfd|f cu|hx¿n]]
:yfkgf u/L x'sf{O{–a9fO{ cuf8L a9fPsf] g]kfn ef}ule{s ;dfhnfO{ !&cf}+
sfo{;ldltn] yk ;an agfpg k|of;/t\ /Xof] . !&cf}+ sfo{sfl/0fL ;ldltn]
k'/f ug{ gEofPsf -d'VotM;dfhsf] cfkm\g} ejg lgdf{0f / ef}ule{s kl/ifb
u7g_ / ca yflng] goFf ultljlwdf xfdL ;a}sf] ;xof]u / ;b\efj h'6fP/

g]kfn ef}ule{s ;dfhn] k|sfzg ug]{ …hg{n ckm g]kfn lhof]nf]lhsn
;f];fO{6LÚ g]kfnsf] pTs[i6 j}1flgs k|sfzg 7xl/G5 / o;sf] %@cf}+ cÍ ;Dd
k|sfzg e};s]sf] 5 . o;df k|sflzt cg';GwfgfTds s[ltx¿n] e"–ue{zf:qsf]
14
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dfggLo /fli6«o of]hgf cfof]usf pkfWoIfHo"sf] k|d'v cltlysf]
?kdf ePsf]pkl:yltn] xfdLnfO{ cfh yk phf{ k|bfgu/]sf] 5 . Jo:ttfsf]
jfah'b xfd|f] cfu|xnfO{ :jLsf/ u/L o; sfo{qmddf ;xeflu eO{ xfdLnfO{
xf};nf k|bfg ug{' ePsf]df k|d'v cltly, cGo cltlyHo"x? tyf pkl:yt
dxfg'efjx? k|lt xflb{s cfef/ JoQm ub{5' . oxfFx?nfO{ o; sfo{qmddf k'gM
Psk6s Gofgf] :jfut clejfbg ;lxto; ;df/f]xsf] ;dfkg kZrft cfof]hgf
x'g] /fqLef]hdf ;l/s x'g cg'/f]w ub}{ cfˆgf] dGtJo olxF la6dfg]{ cg'dlt
rfxG5' .

k]zfut lxtsf nflu cfpFbf lbgdf yk pknlAwx? xfFl;n ub}{ cufl8 a9\g]
s'/fdf ;dfh k|lta2 5.cl3Nnf] sfo{ ;ldltsf] cWoIf gjlgjf{lrt ;ldltdf
kb]g ;b:o /xg] Aoj:yf ePsf]n] d]/f cg'ej ;dfhsf] xslxtdf cj:o
k|of]u x'g] 5g.
!&cf}+ sfo{ ;ldltsf] sfo{sfnsf ;Dk"0f{ pk–;ldltx?, k|sfzg
d08n, ;Ddflgt ;b:o l;kmfl/; ;ldlt, lgjf{rg ;ldlt, ef}ule{s ;Dd]ngsf
sGe]g/, ;x–sGe]g/, ;Nnfxfsf/, cu{gfO{lhª sldl6sf ;b:ox?, ;xof]ubftf
tyf k|ToIf cyjf ck|ToIf ;xof]u ug'{ x'g] ;+3–;+:yf /JoltTjx? k|lt s[t1tf
JoQm ug{ rfxG5' . oxfFx?sf] ;xof]un] g} ;dfhn] ljleGg pknlAw xfl;n
ug{ ;s]sf] xf] .vfgL tyf e"ue{ ljefun] ;dfhsf] sfof{no ;~rfng ug{
/ cGo ultljlwdf lg/Gt/ ¿kdf ;xof]u u/L cfPsf]n] ;dfh s[t1tf JoQm
ug{ rfxG5 / eljiodf klg o; k|sf/sf] ;xof]usf] ck]Iff ub{5 . b'O{ jif]{
cjlwe/ sfo{ ;ldltsf ;fyLx¿sf] lg/Gt/ ;fy / d]/f] kl/jf/sf] ;xof]u
cx+ /Xof] . t;y{, sfo{ ;ldltsf ;fyLx¿ / kl/jf/hg\nfO{ klg laz]if wGojfb
lbg rfxG5' .

ho e"–lj1fg .
wGojfb Û
@)&$ ebf} !% -cui6 #!, @)!&_, laxLaf/
n}grf}/ jfªSj]o6, sf7df08f} .
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g]kfn ef}ule{s ;dfhsf] !&cf}+ sfo{sfl/0fL ;ldltsf sf]iffWoIf df]lgsf emfåf/f #(cf} ;fwf/0f
;efdf JoQm dGtAo
>Ldfg\ ;efkltHo",
;dfhsf ;ddflgt ;b:oHo"x?,
;dfhsf cfb/l0fo k"j{ cWoIf Ho"x?,
!& cf}+ sfo{sfl/0fL ;ldtLsf ;b:oHo"x? ;fy} ofxfF pkl:yt ;dfhsf
;Dk"0f{;b:oHo"x?
;a}df d]/f] xflb{s clejfbg Û

#= g]kfn a}+s lnld6]8 -rNtL vftf_ ?= (,($(=^*÷—
$= g]kfn a}+s lnld6]8 -art vftf_ df ?= ^@,(#&=#(÷—
%= s[lif ljsf; a}+s lnld6]8 -rNtL vftf_ df ?= *!,@$!=@*÷—
^= /fli6«o jfl0fHo a}+s -rNtL vftf_ df ?= $@,)$%=)*÷—
&= /fli6«o jfl0fHo a}+s -d'4tL vftf_ df ?= @,$),)))=))÷—
— o; cfly{s jif{df
hDdf cfDbfgLM ?= %%,*^,**^=*!÷—

cfh d oxfF !& cf}+ sfo{sfl/0fL ;ldltn] ut cfly{s jif{ @)&#.)&$
;fnsf] Ps jif{sf] sfo{sfndf u/]sf] cfly{s sf/f]jf/sf] ljj/0fnfO{ clwsf/
k|fKt n]vf kl/Ifsaf6 kl/If0f ;d]t u/fO o; ;dfhsf] #( cf}+ ;fwf/0f ;ef
;dIf k]z ug{ uO/x]sL 5' .

hDdf vr{M ?= #(,@&,@)$=^^÷—
artM ?= !^,%(,^*@=^^÷—

— ut cfly{s jif{ -@)&@/)&#_ ;fn c;f/ d;fGt ;Dd a}s
+ df}Hbft
?= ^@,&%,$&#=@!/-

vr{ / cfDbfgLsf] lj:t[t ljj/0f Balance Sheet sf] Income
/ Expenditure Accounts df pNn]v ul/Psf] 5 . cfzf 5 oxfFx?n]
pQm Balance Sheet k|fKt ul/;Sg' ePsf] 5 .

— o; cfly{s jif{ -@)&#.)&$_ ;fn c;f/ d;fGt ;Dd ;dfh;+u
/x]sf] a}+s df}Hbft /sd ?= &(,)*,@*^=#^/-

cf=j= @)&# / &$ sf] cfly{s ljj/0f x]bf{ vr{eGbf cfDbfgL a9L
g} b]lvPsf]n] ;dfh cfly{s b[li6sf]0fn] ;Gtf]ifhgs cj:yfdf /x]sf] b]lvG5 .

— a}+s df}Hbft cGtu{t -ljleGg a}+s cGtu{tsf & j6f vftfdf
/x]sf /sdx?sf] ljj/0f o; k|sf/ 5g\ .

cGTodf, cfly{s k|ltj]bgsf] ljj/0f ;DalGw s'g} k|ltlqmof / ;'emfjx?
eP ;f] sf] ck] I ff /fVb} d] / f] k| : t' t L cGTo ug{ rfxG5' .wGojfb Û

!= glan a}+s -rNtL vftf_ df ?= #),&#,@#)=))÷—
@= glan a}+s -8n/ vftf_ df $ $#,!*^=&!÷— Ö ?= $#,*#,**@=(#÷—

df]lgsf emf, sf]iffWoIf Û
!& cf}+ sfo{sfl/0fL ;ldlt, g]kfn ef}ule{s ;dfh
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A GLIMPSE OF THE 39TH ANNUAL GENERAL BODY MEETING
Nepal Geological Society
15th Bhadra 2074

Photograph of Bienniel Function

39th Biennial Program: Handover Program
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A GLIMPSE OF THE 39TH ANNUAL GENERAL BODY MEETING
Nepal Geological Society
15th Bhadra 2074

Group photograph of 17th and 18th Executive Committee in 39th AGM

Members of Nepal Geological Society attending 39th AGM
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LIST OF COMMITTEES
18th Executive Committee

and its members as well as for improvement of the functions
and events of the Society. The Advisory Board comprises of
the following distinguished personalities:

The 18th executives elected/nominated for the two
years starting from 01 September 2017 to 31 August 2019 are:

Mr. Gopal Singh Thapa
Mr. Jhumar Mal Tater

Dr. Kabi Raj Paudyal

President

Dr. Ganesh Nath Tripathi

Vice President

Dr. Kamala Kant Acharya

General Secretary

Mr. Surendra Maharjan

Deputy General Secretary

Mr. Laxman Subedi

Treasurer

Dr. Danda Pani Adhikari

Member

Mr. Dev Kumar Syangbo

Member

Ms. Indira Siwakoti

Member

Mr. Narayan Adhikari

Member

Mr. Pratap Singh Tater

Mr. Rabindra Prasad Dhakal

Member

Prof. Dr. Megh Raj Dhital

Mr. Bala Ram Upadhaya

Member

Mr. Jagadishwar Nath Shrestha

Ms. Sunu Dawadi

Member

Mr. Uttam Bol Shrestha

Mr. Lokendra P. Pandey

Member

Dr. Dinesh Pathak

Mr. Nirendra Dhoj Maskey
Dr. Ramesh Prasad Bashyal
Mr. Achuta Nanda Bhandari
Dr. Amod Mani Dixit
Prof. Dr. Bishal Nath Upreti
Mr. Krishna Prasad Kaphle
Mr. Ramesh Kumar Aryal

The 18th executive committee has formed editorial board
of the journal of NGS and several other committees to support
the activities of NGS.

IDDR Day 2017 Organizing Committee
The IDDR Day Organizing Committee is responsible
for coordinating among the Society and partner organizations
and organizing the International Disaster for Risk Reduction
program. The committee comprises of following distinguished
personalities:

Editorial Board of the Journal of Nepal Geological
Society
The Editorial Board is responsible for publication of
journals, bulletins, and other publications of the society with
its standards and norms. The board comprises of the following
distinguished personalities:
Dr. Naresh Kazi Tamrakar

Editor-In-Chief

Prof. Dr. Santaman Rai

Member

Prof. Dr. Rodolfo Carrosi

Member

Dr. Prakash Das Ulak

Member

Mr. Sudhir Rajaure

Member

Mr. Surendra Raj Shrestha

Member

Dr. Pradeep Paudyal

Member

Dr. Suman Manandhar

Member

Mr. Subarna Khanal

Member

Ms. Indira Shiwakoti

Member

Ms. Sunita Bhattarai

Member

Mr. C. B. Wali

Convener

Dr. Amod Mani Dixit

Member

Mr. Samjol Ratna Bajracharya

Member

Dr. Moti Lal Rijal

Member

Mr. Bishwomani Pokhrel

Member

Dr. Ashok Sigdel

Member

Mr. Sanjeev Regmi

Member

Mr. Kumar Khadka

Member

Dr. Ganesh Nath Tripathi

Member (EC)

Scientific Committee
The Scientific Committee is responsible for identifying
issues to be incorporated in the scientific activities of the society,
organizing and conducting scientific talk program, as well as
give guidance in preparing yearly work plans of the executive
committee. The committee comprises of the following
distinguished personalities:

Advisory Committee
The Advisory Board is to provide advices, suggestions
and guidelines during the tenure for the betterment of the Society
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Prof. Dr. Tara Nidhi Bhattarai

Chairman

Prof. Dr. Ram Bahadur Sah

Member
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Prof. Dr. Lalu Prasad Paudel

Member

Prof. Dr. Megh Raj Dhital

Advisor

Mr. Sagar Kumar Rai

Member

Prof. Dr. Lalu Prasad Paudel

Advisor

Dr. Danda Pani Adhikari

Member

Prof. Dr. Tara Nidhi Bhattarai

Advisor

Mr. Ajab Singh Mahara

Member

Mr. Rajendra Prasad Khanal

Advisor

Dr. Ganesh Nath Tripathi

Member (EC)

Mr. Churna Bahadur Wali

Advisor

Dr. Ramesh Prasad Bashyal

Advisor

Mr. Uttam Bol Shrestha

Advisor

Mr. Andy Prakash Bhatta

Advisor

The IAEG National Group Committee is responsible to
support IAEG for its activities in Nepal. The committee has a
role to strengthen the relation between the IAEG and NGS for
scientific activities. The committee comprises of the following
distinguished personalities:

Mr. Tika Ram Paudel

Advisor

Dr. Kabi Raj Paudyal

Coordinator

Dr. Kamala Kant Acharya

Secretary

Dr. Ganesh Nath Triapthi

Member

Dr. Prem Bahadur Thapa

Coordinator

Mr. Surendra Maharjan

Member

Mr. Narayan Gopal Ghimire

Member

Mr. Laxman Subedi

Member

Dr. Krishna Devkota

Member

Mr. Balaram Upadhyaya

Member

Mr. Surendra Maharjan

Member

IAEG National Group Committee

Academic and Professional Development
Committee
The Academic and Professional Development Committee
is responsible for providing training to junior geologists and
thesis year students of geology for the development of their
skills in the specified field. The committee comprises of
following distinguished personalities:

Fund Generation and Land Management
Committee
The National Fund Generation and Land Management
Committee is responsible to generate national fund for different
program organized by NGS, to explore different possibilities
towards the construction of NGS building, make necessary
approach to concerned organizations for acquiring land for
building construction, and locate the areas to purchase land if
necessary in order to utilize the money of NGS. The committee
comprises of following distinguished personalities:
Mr. Uttam Bol Shrestha

Coordinator

Mr. Jagadishwar Nath Shrestha

Member

Mr. Ram Prasad Ghimire

Member

Mr. Churna Bahadur Wali

Member

Dr. Motilal Rijal

Member

Dr. Janak Bahadur Chand

Member

Mr. Laxman Subedi

Treasurer

Dr. Kabi Raj Paudyal

Member (EC)

Coordinator

Mr. Bala Ram Upadhaya

Secretary

Dr. Subodh Dhakal

Member

Mr. Kangada Prasai

Member

Mr. Ishwor Thapa

Member

Mrs. Mamata Sayami

Member

Mr. Yogendra Mohan Shrestha

Member

Public Relation Committee
The Public Relation Committee is responsible to
coordinate with other professional organizations, INGOs, NGOs
and Governmental Organizations for the betterment of the
society. The committee comprises of following distinguished
personalities:

Council Formation Committee
The Council Formation Comittee is responsible to
organize the regular interaction and relations between the society
and the concerned authorities to put their opinion and suggestion
on the formation of geological council and its necessity in the
assurance of dignity, modesty and qualification of geologic
professionals engaged in varous sectors of geo-science. The
committee comprises of following distinguished personalities:
Prof. Dr. Prakash Chandra Adhikary

Dr. Kamala Kant Acharya

Advisor
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Mr. Nir Shakya (TU)

Coordinatior

Mr. Dipendra Laudari DOI

Member

Dr. Basant Raj Adhikari IOE

Member

Mr. Prakash Ghimire IOE

Member

Mr. Krishna Kumar Shrestha NEA

Member

Mr. Shankar Sambhu Chaudhary DOED

Member

Mr. Keshav Rijal DOI

Member

Mr. Basant Devkota (TU)

Member
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Mr. Rajendra Prasad Acharya DMG

Member

Mr. Dilandra Raj Pathak TU

Member

Mr. Bharat Prasad Bhandari TU

Member

Mr. Ashish K.C. TU

Member

Mr. Bishnu Bahadur Thapa (KU)

Member

Mr. Savit Shrestha TU
Mr. Champak Babu Silwal TU

Member
Member

International Relation Committee
The International Relation Committee is responsible to
explore different possibilities towards the internationalization
of NGS through dissiminating information and activities of the
NGS and help NGS to carry out joint activities with foreign
societies and institutions. The committee comprises of following
distinguished personalities:

Honorary Member Recommendation Committee
The Honorary Fellow Member Recommendation
Committee recommends the active member of the society who
have done great contribution to the Society and Himalayan
geology for the honorary membership of NGS. The committee
comprises of following distinguished personalities:
Mr. Sudhir Rajaure (DMG)

Coordinator

Mr. Mukunda Raj Paudel (TU)

Member

Mr. Shiva Kumar Baskota (DMG)

Member

Dr. Ananta Prasad Gajurel

Coordinator

Prof. Dr. Santa Man Rai (Canada)

Member

Dr. Dev Prasad Jaisi (USA)

Member

Dr. Pitambar Gautam (Japan)

Member

Mr. Saunak Bhandari (China)

Member

Mr. Lok Bijaya Adhikari (France)

Member

Mr. Asim Rijal (Netherlands)

Member

Dr. Krishna Kant Panthi (Norway)

Member

Dr. Kamal Raj Regmi (Africa)

Member

Mr. Shailesh Kumar Karmacharya

Member

(New Zealand)
Ms. Sashi Basnet K.C. (Canada)
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"Role of Geologist on Federal System" and "Formation of Geological Council"
Interaction program between 18th executive committee and senior members of the
Society
Organized by

Nepal Geological Society
Bhadra 30, 2074
Department of Mines and Geology (DMG), Auditorium Hall Lainchaur, Kathmandu

PROGRAM
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M.C: Dr. K.K. Acharya, General Secretary, NGS

Similarly, Mr. Suresh Raj Upreti, Mr. Uttam Bol Shrestha, Mr.
Ramesh Kumar Aryal and Prof. Dr. Suresh Das Shrestha also
took part in the interaction program. They highlighted the
necessity of the geological council to improve the quality of
the geological profession. Mr. Prakash Pokhrel (geologist from
Department of Mines and Geology) and Mr. Narayan Adhikari
(Member of 18th executive committee) served as the rapporteurs.
At the end of the program Dr. Kabi Raj Paudyal, President of
the NGS assured to incorporate the suggestions from
distinguished participants and to take the necessary steps for
the process in his concluding remarks. At the last of the program,
Dr. Ganesh Nath Tripathi, Vice President of the NGS, extended
vote of thanks.The program was conducted by Dr. Kamala Kant
Acharya, general secretary of the Society.

Nepal Geological Society (NGS) organized an interaction
program between 18th executive committee and senior members
of the society in the topic "Role of geologists on Federal System"
and "Formation of Geological Council" on 2074/5/30, Friday
at the auditorium hall of the Department of Mines and Geology,
Lainchaur, Kathmandu. About thirty five senior members of
the society were present on the interaction program. Dr. Kabi
Raj Paudyal, President of the Society delivered welcome speech
and highlighted the interaction program. Mr. Rajendra Khanal,
Director General of Department of Mines and Geology; Mr.
Churna Bahadur Wali, Deputy Director General of the
Department of Irrigation; Mr. Andy Prakash Bhatta, President
of Nepal Hydrogeological Association; Mr. Achyuta Nanda
Bhandari, Honorary Member and Ex-President of the NGS,
Mr. Vinod Singh Chhetri, Ex-President of the NGS; Mr. Krishna
Prasad Kaphle, Ex-President and Honorary Member of the
NGS; Dr. Soma Nath Sapkota, Deputy Director General of
Department of Mines and Geology; Dr. Naresh Kazi Tamrakar,
Associate Professor of Central Department of Geology and
Editor in Chief of the Journal of Nepal Geological Society; Dr.
Danda Pani Adhikari, Associate professor of the Department
of Environmental Science, Tri-Chandra Campus and Immediate
Past President of the NGS; Mr. Moti Bahadur Kunwar (senior
member of NGS); Mr. Govinda Sharma Pokhrel (senior member
of NGS) put their view on the topic and fruitful discussions
were made. They suggested to make a strong coordination
among the geologists woking in different ogranizations to ensure
the maximum number of geologists in different sectors.

Conclusion of the program
1.Nepal Geological Society (NGS), Department of
Mines and Geology (DMG), Department of Irrigation (DoI),
Department of Geology, Tribhuvan University along with other
geo-science related organizations should make strong
coordination to communicate with concerned authorities of
governmental organization to ensure and extend the role and
responsibility of geologists on newly proposed restructuring
system of the government.
2.Geological Council is necessary to overall monitor
the involvement, qualification and experience of the geoscientists
in the field of geological profession. Therefore, result-oriented
action should be taken by the Society for the formation of
geological council.
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A Glimpse of Interaction program between 18th executive committee and senior
members of the society
30 Bhadra 2074

Participation of EX-Presidents and the Senior NGS members to discuss Role of geologist on Federal System and Formation
of Geological Council

Mr. Churna Bahadur Wali, Deputy Director General of the Department of Irrigation sharing his idea
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A Glimpse of Interaction program between 18th executive committee and senior
members of the society
30 Bhadra 2074

Mr. Vinod Singh Chhetri, Ex-President of the NGS providing fruitful suggestion

Mr. Rajendra Khanal, Director General of Department of Mines and Geology describing the fruitfulness of Council
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International Day for Disaster Reduction (IDDR)-2017 Symposium
Home Safe Home: Reducing Exposure, Reducing Displacement
IDDR 2017
Organized by

Nepal Geological Society
in association with

Dept. of Irrigation (DWIDM)/ICIMOD/NRA/PCTMCD/NSET/NTB
Kathmandu, Nepal
October 13, 2017 (Ashoj 06, 2074)
Venue: Nepal Tourism Board, Bhirkutimandap, Kathmandu, Nepal
INVITATION
Honorable Minister Sanjaya Kumar Gautam, Ministry of Irrigation, has graciously consented to inaugurate the Symposium
on International Day for Disaster Reduction (IDDR), 2017 with the theme “Home Safe Home: Reducing Exposure, Reducing
Displacement”
Organized by:
Nepal Geological Society
In association with
National Reconstruction Authority (NRA) / Department of Water Induced Disaster Management (DWIDM)/ President
Chure- Terai Madhesh Conservation Development Board (PCTMCDB)/ International Centre for Integrated Mountain
Development (ICIMOD)/ Nepal Tourism Board (NTB)/ National Society for Earthquake Technology NSET, Nepal
We sincerely request your gracious presence in the symposium
.
Date: Friday, Oct. 13, 2017 (Ashoj 06, 2074)
Time: 8:00 AM - 1:00 PM
Venue:Nepal Tourism Board, Bhrikutimandap
Dr. Kabi Raj Paudyal

Mr. Churna BahadurWali

President, Nepal Geological Society

Convener, IDDR-2017

Contact: 9841528891

DDG, Dept. of Irrigation
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PROGRAM
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IDDR-Day 2017 Symposium Report
International Day for Disaster Reduction IDDR- Day 2017
'Home Safe Home: Reducing Exposure, Reducing Displacement'
NGS AND DISASTER RISK REDUCTION ACIIVITIES

INAUGURAL SESSION

The geological hazards (earthquake, landslide, flood,
etc.) are the major threats to the national development and
poverty alleviation in Nepal. Therefore, Nepal Geological
Society (NGS) initiated the advocacy in the area that included
awareness campaign through the regular celebration of the
International Day for Natural Disaster Reduction (UN/IDNDR)
since 1990s, occasional publication of disaster-related booklets
etc. Likewise, after the establishment of UN ISDR (United
Nation International Strategy for Disaster Reduction), the Society
has carried its activities in line with the UN/ISDR aims of
building disaster resilient communities by promoting increased
awareness of the importance of disaster reduction for reducing
human, social, economic and environmental losses due to natural
hazards and related technological and environmental disasters.
The activities of NGS towards Disaster Prevention was
acknowledged by UN Humanitarian and Emergency Relief Coordination Office of IDNDR Secretariat in Geneva, by awarding
UN-Sasakawa Disaster Prevention Award in 1998 for its efforts
in disseminating the scientific knowledge and spreading the
awareness of prevention of the natural disaster. The Nepal
Geological Society is committed to advocate for disaster risk
reduction and mitigation activities in the country. This
professional organization is always open to have partnership
with other national and international organizations involved in
this sector.

Dr. Kabi Raj Paudyal, President of the NGS chaired the
session and Honorable Minister Mr. Sanjaya Kumar Gautam,
Ministry of Irrigation was the chief guest of the program. Mr.
Churna Bahadur Wali, Deputy Director General of Department
of Irrigation and Convener of the IDDR Day Organizating
Committee-2074 delivered welcome speech on behalf of the
NGS and organizing committee. Chief Guest Honorable Minister
Gautam inaugurated the program by lightening the lamp. Dr.
Kabi Raj Paudyal, President of the NGS highlighted the program
and activities of NGS in the field of disaster reduction. Professor
Dr. Jibaraj Pokhrel, Vice Chancellor of NAST; Mr. Birendra
Yadav, Chairman, President Chure- Terai Madhesh Conservation
Development Board; Prof. Dr. Govinda Raj Pokharel, CEO,
National Reconstruction Authority delivered their speech as the
guest of the program. Chief Guest Honorable Minister Mr.
Sanjaya Kumar Gautam mentioned the need of such program
and assured support from the government in his speech. At the
end of the session, Dr. Ganesh Nath Tripathi, Vice President of
the NGS extended concluding remarks and vote of thanks. The
program was conducted by Dr. Kamala Kant Acharya, General
Secretary of the NGS.
TECHNICAL SESSION
Following the inaugural session a technical session
was held. Mr. Samjol Ratna Bajracharya chaired the session
and Mr. Bishowmani Pokhrel and Dr. Ashok Sigdel served as
rapporteurs. Six technical papers were presented in the session.

IDDR-DAY 2017
The Nepal Geological Society (NGS) has observed the
International Day for Disaster Reduction (IDDR) on October
13, 2017 (Friday, 27 Ashwin 2074). The venue was Nepal
Tourism Board, Bhrikutimandap, Kathamndu. The NGS has
been observing IDDR Day regularly each year by organizing
different programs. This year, the society organized a one-day
symposium with six presentations on related theme (Theme of
IDDR 2017 is Home Safe Home: Reducing Exposure
Reducing Displacement) in association with National
Reconstruction Authority (NRA)/Department of Water Induced
Disaster Management (DWIDM)/President Chure-Terai
Madhesh Conservation Development Board (PCTMCDB)/
International Centre for Integrated Mountain Development
(ICIMOD)/ Nepal Tourisms Board (NTB) and National Society
for Earthquake Technology Nepal (NSET). Mr. Churna Bahadur
Wali, Deputy Director General of the Department of Irrigation
was the Convener of the symposium. The symposium was
divided into Inaugural and Technical Sessions, and 141
participants were present in the program.

There were lively discussions and comments on each
paper immediately after the presentation. After the completion
of all presentations, Samjol Ratna Bajracharya, Chairman of
the session called all the presenters on the dais and congratulated
them. One our open discussion was held within the presented
topic. At the end of the program, chairman briefly commented
on the papers and extended thanks to all the participants who
have participated and helped to make the symposium grand
success.
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International Day for Disaster Reduction (IDDR)-2017 WelcomeSpeech by Mr. Churna
Wali, Coordinator, IDDR Committee, NGS
Chairman of the IDDR-2017 Inaugural Program and President
of NGS, Dr. Kabi Raj Paudel
Chief Guest. Honorable Mr. Sanjaya Kumar Gautam Minister
of Irrigation
Special Guest, Prof. Dr, Govinda Raj Pokarel, CEO, NRA,
CEO PCTMCDB, CEO NTB
Personalities on the dais
Respected Honorary Member of NGS and Past president of
NGS
Distinguished Guest
Senior Government officials of Nepal
Fellow members of the Society and Journalists

The United Nations General Assembly has designated
13 October each year as the date to celebrate International Day
for Disaster Reduction (IDDR) to promote a global culture of
disaster reduction, including disaster prevention, mitigation and
preparedness. It is our happiness that we are observing this
seminar on scheduled date by UN. Since it began more than
two decades ago, the day has grown into a major global
awareness event celebrated in many ways to encourage efforts
to build more disaster resilient communities and nations. The
theme of IDDR 2017 is HOME SAVE HOME: Reducing
Exposure, Reducing Displacement cy{ft xfd|f] 3/ ;'/lIft 3/
Ladies and Gentlemen,
At the beginning, NGS was the only organization to
celebrate this day in collaboration with Ministry of Home
Affairs. Now Nepal Geological Society has received outstanding
support from government, academics and non- governmental
organizations. From observing the IDDR concept, disaster
awareness level has increased within the country by information
dissemination, publishing papers related to disaster and by
providing training and awareness activities.
Now it is time to learn from 2015 Gorkha earthquake and
regularly happening water induced disasters. It is a national
challenge to develop innovative technology and qualified human
resources to cope with the natural disaster and development.

On behalf of the NGS and Convener of IDDR 2017, it
is my great pleasure to welcome you all in this symposium
organized by the Nepal Geological Society in association with
NRA, DWIDM, PCTMCDB, NTB, ICIMOD, NSET on the
occasion of International Day for Disaster Reduction (IDDR)
2017.
We would like to thank you very much for kindly
accepting our invitation to attend this program. We are
particularly thankful to the Chief Guest, Honorable Minister
Mr. Sanjaya Kumar Gautam for providing his precious time in
this august gathering. On behalf of the Organizing Committee
I extend my warm welcome to other distinguished guests for
their kind cooperation for the success of the international day.

Once again, I extend warm welcome to all of you in the
opening session and look forward to excellent deliberations and
discussion in the technical session.

IDDR began in 1989, after a call by the United Nations
General Assembly for a day to promote a global culture of riskawareness and disaster reduction. The day celebrates how people
and communities around the world are reducing their exposure
to disasters and raising awareness about the importance of
reining in the risks they face. The 2017 edition continues as
part of the "Sendai Seven" campaign, centered on the seven
targets of the Sendai Framework. This year the focus is on
Target B, of which the aim is to reduce the number of people
affected by disasters by 2030.

I extend my thanks to individual and organizations for
supporting our team to organize the events.
Thank You!
October 13, 2017
Kathmandu, Nepal.
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cfhsf k|d'v cltly ;Ddfglgo l;rfOFdGqL >L ;Ghos'df/ uf}td Ho",
/fi6«klt r'/]–t/fO{–db]z ;+/If0f ;ldltsf sfo{sf/L k|d'v lj/]Gb| ofbj Ho",
NAST sf pk–s'nkltk|f=8f hLj/fh kf]v/]n Ho",
o; IDDR sfo{qmdsf Convener tyf l;rfOF ljefusf pk–dxflgb]{zs >L r"0f{ axfb'/ cf]nL Ho",
g]kfnko{6g jf]8{sf sfo{sf/L clws[t Ho",
vflgtyf e"–ue{ ljefusf dxflgb]{zs >L /fh]Gb| k|;fbvgfnHo",
l;+rfOljefusf lg= dxflgb]{zs >L ;l/tf bjf8LHo",
g]kfn ef}ule{s ;dfhsf k"j{ cWoIfHo"x¿, k"j{ sfo{sf/Lsf ;b:ox¿,
lqe'jg ljZjljBfnoaf6 kfNg' ePsf k|fWofksHo"x¿,
g]kfn ;/sf/sf pRr kb:y k|ltlglwHo"x¿,
k| f s[ l ts ljkb\ ; F u cfj4 /xL b] z ;] j f ub} { cfPsf ;+ 3 ;+ : yfx¿sf] k| l tlglwTj u/L cfpg' ePsf lj1 dxfg' e fjx¿,
g]kfn ef}ule{s ;dfhsf cu|h JolQmx¿ tyf ;Dk"0f{ ;b:o dxfg'efjx¿,
kqksf/ Pj+ ;+rf/sdL{ ldqx¿
cfof]hs ;fyLx¿
ljBfyL{ efO–alxgLx¿
dlxnf tyf ;Hhgj[Gb ÛÛ
h:t} M e"sDk xfdLn] /f]Sg ;Sb}gf}F, klx/f] k"0f{tof /f]Sg ;Sb}gf}F,
jf9Ln] cfˆgf] lgod 5f]8b\ g} , lxdtfn lj:kmf]6g /f]Sg' plQs} hl6n 5 . k|To]s
jif{ o:tf ljkbaf6 7"nf] wg–hgsf] Iflt ePsf] 5 .

oxfFx¿ ;a}nfO{ cfhsf] o; cGt{/fli6«o k|fs[lts k|sf]k Go"lgs/0f
lbjz (International Day for Disaster Reduction) cGtu{t Sendai
Seven Campaign -O{=;+= 2016-2022_ cjlwleqsf] bf];|f] Theme leq
/x]/ cfof]hgf ul/Psf] sfo{qmddf xflb{s gd:sf/ tyf :jfut ub{5' .

@= o; cj:yfnfO{ Wofgdf /fv]/ ;g\ pGgfO;;o ;f7L -!(^)_
sf] bzsdf ;+o'Qm /fi6« ;+3n] United Nations Disaster Relief
coordinator (UNDRO) gfds sfof{nosf] :yfkgf u¥of] . kl5 !(&)
/ !(*) df o;n] e"sDk nufotsf] If]qdf sfd ug{ yfNof] clg !(() df

!= dflg;n] k[YjLdf lj1fgsf] hlt;'s} rdTsf/ u/]F eg] klg
k|fs[lts ljkb\af6 d'Qm x'g ;s]sf] 5}g / o:tf] ljkb\ j|fXd08Lo lgod
ePsf]n] o;af6 dfgj tyf cGo ;lhj hut d'Qm x'g klg ;Sb}g .
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- 2000: Disaster prevention, Education and Youth.

UN n] International Decade for Natural Disaster Reduction
(IDNDR) gfdaf6 k|sf]k Go"lgs/0fsf] ljifo p7fg u¥of] h;df cljsl;t

- 2001: Countering disasters, Targeting vulnerability.
- 2002: Sustainable Mountain Development

tyf cNkljsl;t /fi6«x¿ s]Gb|df /x] .

- 2003: Turning the tide

#= k|fs[lts k|sf]knfO{ k|fs[lts lgod xf] eg]/ 6'n'6'n' x]l//xFbf
o;af6 ;dfh / /fi6«sf] cfly{s, ;fdflhs / /fhgLlts ljsf;df ;d]t
cl:y/tf /xg] dx;'; u/L United Nations Internaational Strategy
for Disaster Reduction (UNISDR) :yfkgf eof] / o;n] @)))–@)!)
;Dd ljkb\Go"gLs/0f sf] nflu ADVOCATE / promote ug]{sfd u/\of]
. h;cg';f/ Theme x¿ lgDgfg';f/ /x] M

- 2004: Today's Disaster for tomorrow's Hazard
- 2005: Microfinance and Disaster Risk Reduction
- 2006: Disaster Risk Reduction Begins at school
- 2007: Challenging the world's Education Authorities
- 2008: Disaster Risk Reduction is Everybody's Business
- 2009: Hospitals Safe from Disasters
- 2010: My city is getting Ready ?
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!_ ;+Daf]wgM

%_ xfnsf] cj:yf

cWoIf g]kfn ef}ule{s ;dfh,

—;+;baf6 xfn} ljkb\ hf]lvd Go"lgs/0f tyf Joj:yfkg P]g cg'df]bg

k|dv
' , sfo{sf/L clws[t /fli6«o k"glgdf{0f k|flws/0f / /fi6«klt r'/]
t/fO{ dw]; ;+/If0f ljsf; ;ldlt,

—k"jw{ f/ ljsf;df ef}ule{s cWoog tyf ;Defljt k|sf]k ;+jlGw
cWoog cfjZos

pks"nklt gfi6 tyf lq=lj=,

—:yfgLo lgsfodf ;+ljwflgs ?kdf g} k|fKt clwsf/ tyf
k|fljlws Ifdtfdf ;fldKotf x'g g;s]sf]

;lrjx?, ljleGg ljefusf ljefluo k|d'v tyf kbflwsf/L / o;
;dfhsf ;b:oHo"x?,

—l;+rfO{ dGqfnon] af9L klx/f] h:tf hn pTkGg k|sf]k Joj:yfkg
sfo{ eO{ /x]sf] . o;df gLltut tyf sfo{gLlt ut kIfdf kl/dfh{g
eO{ /x]sf]

@_ O{ltxf;M
- ;+oS" t /fi6«;3
+ n] cfJxfg u/]sf] cGt/fli6«o k|sf]k Go'gLs/0f lbj;
International Day for Disaster Reduction (IDDR) ljut

—o; If]qdf ljleGg ;/sf/L tyf u}/;/sf/L lgsfox? sfo{/t /x]sf] .
Ps cfk;sf ;dGjosf] cfjZostf

@ bzs b]lv g]kfndf o; ef}ule{s ;dfhn] dgfpb} cfPsf]

^_ cj s] ug]{

- o; sfo{df ;dfhnfO{ ljleGg ;+:yfjf6 ;xof]u k|fKt eO{ /x]sf]

—cj k|sf]k kl5sf] Joj:yfkg dfq ug]{ lt/ gnfu]/ o;sf] k'j{
cg'dfg ug]{ tyf dfgj jl:t ljsf; tyf ef}lts ;+/rgfdf ljsf;df k"j{
cWoog cg' ; Gwfg u/] / dfq cufl8 j9\ g ' kg] { cfjZostf

- e'sDk, jfl9, klx/f] nufotsf] k|fs[lts k|sf]ksf] pRr hf]lvd

/x]sf] xfd|f] b]z g]kfn
#_ k[i7e"ld

—SMART CITY and Natural Disaster ljrsf] cGt/ ;+jGw

- k|sf]k Joj:yfkg cj s'g} If]q / lgsfosf] dfq} geP/ /fli6«o

—lbuf] ljsf; / k|sf]k Joj:yfkg

rf;f] / dxTjsf] ljifo
- lj=;= @)&@ sf] ljgf;sf/L uf]/vf e'sDk

—k|fs[lts k|sf]k Joj:yfkg tyf k|fs[lts ;|f]tsf] pkof]u ljrsf]
;+jGw

- lj=;= @)&$ sf] afl9 klx/f]

—o; If]qdf sfo{/t hgzlStdf pRr dgf]jnsf] cfjZostf

- ljutdf k6s k6ssf k|fs[lts k|sf]kx?

—:yfgLo txdf /x]sf] k|fljlws hgzlStsf] cefj / lo txdf /x]sf]
;+ljwflgs tyf /fhg}lts bfloTj ljrsf] vf8nn] pTkGg r"gf}tL

$_ o; jif{

—o; lsl;dsf] uf]li7df lj1x?sf] cGt/s[ofn]] k|sf]k Joj:yfkgdf
;sf/fTds ;xof]u
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Reducing flood risks by reaching the most vulnerable in the Hindu Kush Himalaya
Neera Shrestha Pradhan, ICIMOD
The Hindu Kush Himalaya (HKH) is prone to natural hazards. Climate change and its impacts exacerbate this susceptibility. Floods and flash
floods are major natural hazards in the HKH and are catastrophic to downstream communities. Many rivers and tributaries flowing from the
mountains and hills of Nepal enter the plains of India forming flat, flood-prone, and partially waterlogged areas. Light to heavy rainfall in the
Siwalik Hills of Nepal can cause flash floods and huge losses of lives and livelihoods. Though early warning systems have been developed at
the global, regional, and national levels to provide flood information, there are gaps -- identified by the Hyogo Protocol and the United Nations
Forum Convention on Climate Change (UNFCCC) Special Report on Extreme Events and Disasters (SREX 2012) -- in getting this information
to communities that are most vulnerable. To address this challenge, the International Centre for Integrated Mountain Development (ICIMOD)
is piloting a community-based flood early warning system (CBFEWS), an integrated system of tools and plans in which upstream communities,
upon detecting flood risk, disseminate the information to vulnerable downstream communities for preparedness and response to save lives and
livelihoods. In Nepal, CBFEWS is implemented together with Community Based Flood and Glacial Lake Outburst Risk Reduction
Project/Department of Hydrology and Meteorology and Sustainable Eco Engineering in Ratu and Gagan Khola in Koshi basin.

Flood Early Warning System in Nepal
Rajendra Sharma, Binod Parajuli, and Sunil Pokharel
Department of Hydrology and Meteorology, Babar Mahal, Kathmandu

Flood is a natural phenomenon that occurs when the volume of water flowing insystem exceeds its total water holding capacity. The United
Nations defines flood as excess flowing water or over flowing water especially over land which is not normally submerged (ESCAP,UN 1979).
Rapid and unscientific urbanization in the mid-hills and Terai plain of Nepal exacerbated by the global climate change are the key reasons for
increasing flood events resultingin increased socioeconomic loss in recent years. About 300 people lose their life each due to floods and
landslides in Nepal with property damage exceeding 626 million NPR on average (MoHA).
In 2017, the people in mid-hills and Terai region of Nepal faced achaoticsituation due to torrential monsoon rainfall frequently crossing the
warning and danger levels. The incessant rainfall has triggered a widespread floods and landslides in 21 districts in the Terai belt. MOHA
reported 128 deaths, 25 injury and 33 missing cases and more than 80% of its agricultural land and approximately 35,000 houses have been
inundated and 11.5 million people have been affected. Total economic loss was estimated to be around NRs. 37 billion.
Flood early warning system (FEWS) implemented by the Department of Hydrology and Meteorologyplayed an important role in this worst
situation this year. FEWS helped save thelife, property and livestockof many people. So the FEWS under implementation served as the last
mile solution to save lives and property. Introduction of rainfall to run-off models have enhanced forecasting of risk level being reported to
authorities for timely desired actions. Localized mass SMS through NCell and NTC have improved communication of flood risk updates to
communities; social media served as other means to connect people. The Department of Hydrology and Meteorology (DHM) issued flood alerts
to flood vulnerable communities at least 24 hours before a flood event and thus theimplementation of FEWS has saved lives and property of
many people living in Kankai, Bagmati, East Rapti, Riu Khola, West Rapti, Babai and Mohana this year. DHM issued the warning with sufficient
lead time and did communication among all stakeholders including the vulnerable community people via FM radios, Mass SMS, toll free
and social media like facebook and twitter. These efforts have been much appreciated. However, the huge loss occurred in smaller river basins
where no early warning system was established such as Biring of Jhapa, Sunsari Khola of Sunsari, Lalbakaiya and many other Chure originated
river basins. There is a clear indication of the need of the scaling-up FEWS in the country including smaller river basins.
Key words: Flood, Monitoring, Real time data, Early warning, Warning level, Danger level

41

Bulletin of Nepal Geological Society, 2018, vol. 35

"Understanding Monitoring and Evaluation on Flood Early Warning System for Climate
Induced Hazards in Nepal in the perspective of Sendai Framework for Disaster Risk
Reduction 2015 – 2030”
Ramesh Tuladhar
Flood has been the most impacting recurrent climate induced hazards in Nepal, particularly in low lying hills and the Terai Plains. The climate
pattern is changing in Nepal including the monsoon behavior - a recent study revealed that about 84% of its respondents said to have observed
“delayed” monsoon. Economic damages due to flood in recent years have been rapidly increasing as compared to last decade and beyond. This
year the economic damage caused by floods and landslides are estimated to be worth NRs. 37 billion (MoHA) which is extremely high as
compared to past loses e.g. NRs. 28 billion between 1983-2005 and NRs. 16 billion between 2010-2016. These evidences call for an efficient
and effective implementation of Flood Early Warning System (FEWS). In 2017, despite heavy socioeconomic loss due to widespread floods
and landslides, substantial contribution has been made by FEWS being implemented by the Department of Hydrology and Meteorology to
save the life and property of the flood vulnerable community. However, a lot needs to be done towards improving its relevance, efficiency,
effectiveness and sustainability through result-based monitoring.
Nepal is one of the successful implementer of the Hyogo Framework of Action 2005-2015 and the participating country of Sendai Framework
for Disaster Risk Reduction 2015-2030; further this framework is linked with Sustainable Development Goals (10 out of 17 SDGs goals). In
this SDG era therefore, it is desired to contribute to Sendai Framework for DRR with global 7 goals and 7 targets respectively. Out of global
7 DRR targets, Target G corresponds to EWS and it has six global indicators. They are: G1: Number of countries that have multi-hazard early
warning systems; G2: Number of countries that have multi -hazard monitoring and forecasting systems; G3: Number of people per 100,000
that are covered by early warning information through local governments or through national dissemination mechanisms; G4: Percentage of
local governments having a plan to act on early warnings. G5: Number of countries that have accessible, understandable, usable and relevant
disaster risk information and assessment available to the people at the national and local levels and G6: Percentage of population exposed to
or at risk from disasters protected through pre-emptive evacuation following early warning. Indicators - G3, G4 and G6 may be adopted and
sub-indicators, if desired, may be developed and monitored accordingly.
Key words: Monitoring and evaluation, Flood Early Warning System, Disaster Risk Reduction, Results Framework, Indicators

The Lesson learned for Buildings Structures and Nonstructural Components, A Case
of Gorkha Earthquake
Sujan Raj Adhikari and Omkala Khanal
National Society for Earthqukae Technology
Email: sadhikari@nset.org.np
Recent earthquakes in Nepal caused major damage to buildings and infrastructures. Most of the damage occurred on non-engineered buildings,
which were built with very little or no assistance from qualified engineers. A building, includes the structure itself and non-structural components
like cladding, roofing, interior walls and ceilings permanently attached to and supported by the structure but that can be damaged by earthquake
effects. Buildings constructed through good design are not necessarily built with earthquake structure and non-structure safe design. Nonstructural damage occurs even in medium intensity earthquake. Therefore, each non-structural element has to be categorize as a potential threat
in terms of loss of life, property and or function and the appropriate measures must be recognized to reduce the risk. The risk reduction option
might be different for each individual component. The reduction measures such as removal, relocation, and anchorage, hooking/chaining,
strapping, support and modification (plastic lamination in glass panel) need to be undertaken to minimise the risk. Locally available gadgets
can be used for above said reduction measures. In addition, there is also need of an urgent mitigation planning under which new constructions
should come up as per building-byelaws and standard codes. Apart from this, retrofitting techniques are very much important to re-strengthen
old and weak constructions that needs to be taken up by Local bodies.
Keywords: Gorkha Earthquake, Non-structural Mitigation, Building Structure
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Community based low-cost Flash Flood Early Warning System in Nepal
*Basanta Raj Adhikari and Nagendra Raj Sitoula
Centre for Disaster Studies, Institute of Engineering, Tribhuvan University, Nepal
*Corresponding author: bradhikari@ioe.edu.np
Floods, landslides, Earthquakes are very common in Nepal due to fragile seismo-tectonic landforms. Among other natural disasters, floods
are very most common and frequent in Terai as well as Midlands. Both perennial and flash floods are taking many lives and properties in Nepal.
Every year, flood impose substantial economic, social and environmental cost on Nepalese community through direct damage to residential,
commercial, educational and structures. Intense monsoon, change in landuse pattern and haphazard migration along river bank are contributing
for flood hazard in the foothill of the Himalaya. Timely prediction and warning of flood level always decrease the damage and loss. Therefore,
Early warning system is very important however high-tech EWS involves computer, satellite data and high accurate operating system and this
system is very costly in terms of installation as well as operation and maintenance leading to hindrance in the sustainability of the system in
the country.
Community based disaster risk reduction is very useful and successful in the developing countries where technology and level of awareness
is very low due to low literacy rate. To develop the low-cost technology, we have studied the river channel morphology, high flood level and
discussed with local community about the effeteness of the system. By combining all those parameters, we have developed a new low-cost
EWS prototype which is very easy to operate by the community. The system includes Solar panel, Siren, Ultrasonic sensor, processing unit,
battery. The ultrasonic sensor senses the water level and the siren will automatically start. The threshold can be set up according to the space
and time. Moreover, basin hydrology, soil condition, river cross-section, velocity of water and rainfall measurement parameters should take
in account in defining the thresholds value.

Landslide inventory mapping along Ramche-Jharlan Area in Dhading, Rasuwa and
Nuwakot districts, Lesser Himalaya, Central Nepal
*Jharendra K.C., Purushottam Neupane, Deepak Gautam and Kabi Raj Paudyal
Central Department of Geology, Tribhuvan University, Kirtipur, Kathmandu, Nepal
*Corresponding author: jharendrakc03@gmail.com
Landslide is the major hazard for Nepal. Most of the landslides are concentrated along the river valley, road cut sections, cultivated lands and
geologically adverse areas like fault zones, incompetent lithology, steep slopes and overhang cliffs. Present study represents a small part of
the Mahabharat Range within the Lesser Himalaya. Landslide inventory mapping was carried out along the Ramche-Jharlang area as this area
consists of numerous landslide, small to large, affecting to ecology and society. The main objective of the investigation was to delineate
landslides of different scales with detailed characterization and distribution of past landslides focusing on the present propagating trends in
terms of its cause. The main interest of this investigation is to note and provide information about the status of landslides in this range of Nepal
Himalaya to the national and international community with a view of taking long-term solution. The field investigation was carried out by field
work in the landslide occurring areas, visual inspection, satellite image analysis, photographical analysis, interaction and interview with the
locals and the affected groups. The area is mapped as a highly prone area for landslide. The categorization and classification of landslides was
done based on the standard classification (Varnes,1978) and rules. Present study revealed to delineate type of landslide, landslide geometry,
geology, hydrogeology, slope geometry, triggering causes of landslide and its impacts. It reveals nail scratching outlook in most of the hills.
The slope failures can be classified as debris flow, rock slide, debris slide, rock fall, mud flow and deep-seated creeps. There are several reasons
for occurring such small to large scale landslides. The utmost reason is inherently weak geological setting along with some adverse geological
structures in addition to the triggering factors like concentrated precipitation and earthquakes. From Ramche landslide in the eastern part to
the Jharlang-Chhyamthali in the western part, have been threatening the people now and then. All these devastating landslides witnessed a huge
loss of lives and destruction of properties. Systematic landslide hazard mapping and mitigation measures based on the cause and consequences
at and during the planning and construction activities of infrastructures are fundamental steps to reduce loss from landslide disaster in the
region.
Key words: Landslide Inventory mapping, Ramche-Jhalang, MahabharatRagne, Nepal Himalaya
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A Glimpse of IDDR-Day 2017
Nepal Geological Society
Oct. 13, 2017(Ashoj 06, 2074)

A Moment of inauguration of the IDDR-2017 symposium by Hon'ble Minister Mr. Sanjaya Kumar
Gautam, Ministry of Irrigation

Discussions about IDDR Day with Chief guest
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A Glimpse of IDDR-Day 2017
Nepal Geological Society
Oct. 13, 2017 (Ashoj 06, 2074)

Delivering Welcome speech by Mr. Churna Bahadur Wali, Convener, IDDR-2017

Group photo with the chief guest Hon'ble Minister Mr. Sanjaya Kumar Gautam, Ministry of Irrigation
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A Glimpse of IDDR-Day 2017
Nepal Geological Society
Oct. 13, 2017 (Ashoj 06, 2074)

NGS members and other participants including young generations attending the inaugural session
of IDDR-2017 symposium

Ms. Neera Shrestha Pradhan from ICIMOD presenting her paper about reducing flood risks
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A Glimpse of IDDR-Day 2017
Nepal Geological Society
Oct. 13, 2017(Ashoj 06, 2074)

Group photographs of presenters with IDDR Committee and Executive Committee
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Inaugural Ceremony
The 11th Asian Regional Conference (ARC-11) of IAEG (International Association of Engineering Geology and
Environment) inauguration by the chief guest, Rt. Hon'ble Bidhya Devi Bhandari, President of Nepal.

Hall Regal 1

Master of Ceremony (MC): Kriti Bhattarai

Valedictory Session
Chief Guest: Honorable Vice President of National Planning Commission Dr. Swarnim Wagle
Chairperson:

Dr. Kabi Raj Paudyal, President Nepal Geological Society

Hall Regal 1

Master of Ceremony (MC): Dr. Kamala Kant Acharya, General Secretary, Nepal Geological Society
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The 11th Asian Regional Conference of IAEG
Organized by

Nepal Geological Society
28-30 November, 2017
For last 50 years, the International Association for
Engineering Geology and Environment (IAEG) brings together
all engineering geological professionals and researchers into a
single forum through various regional and international
conferences and it is serving excellently to further development
of engineering geology discipline and promoting many national
groups around the globe. Nepal Geological Society (NGS) also
has an affiliation with IAEG as Nepal National Group and it is
assisting IAEG by conducting various IAEG related conferences.

delivered welcome speech and expressed his great pleasure on
the gracious presence of Right Honorable President of Nepal
Ms. Bidya Devi Bhandari. He also expressed his confidence
that the outcomes of research deliberated in the conference will
certainly be a solid contribution towards geo-disaster
management and sustainable infrastructural development of the
nation. Right Honorable President conferred upon the honorary
membership of the NGS to two distinguished geo-scientists Mr.
Krishna Prasad Kaphle (Nepal) and Prof. Dr. V. C. Thakur
(India) for their contribution to research and development of
geo-science in the Himalayas. Rt. Hon. President also conferred
appreciation letter to the Past Presidents of the Society during
the Inaugural Session. More than 450 participants along with
220 foreign geoscientists from different 29 countries were
participated the Conference. On this occasion, president of
IAEG, Prof. Dr. Scott F. Burns shade light on the activities of
IAEG and expressed his pleasure at organizing such a conference
in Nepal.

As a continuation of this, the Nepal Geological Society
has organized the 11th Asian Regional Conference of IAEG on
28-30 November, 2017 at Hotel Yak and Yeti, Kathmandu. The
main sponsor of the conference was IAEG and different
international partners such as International Consortium on Geodisaster Reduction (ICGDR); Center for Disaster management
Informatics Research, Ehime University Faculty of Engineering,
Kagawa University, Japan; Trumer Schutzbauten, Austria; Japan
Society of Engineering Geology (JSEG); Indian Society of
Engineering Geology (ISEG) and Geotech Solutions International
and different Nepali Partners such as National Planning
Commission; National Reconstruction Authority; Department
of Mines and Geology; Central Department of Geology, TU,
Kirtipur; Department of Geology, Tri-Chandra Multiple Campus;
Department of Irrigation; Nepal Electricity Authority; Nepal
Academy of Science and Technology (NAST); President ChureTerai Madhesh Conservation Development Board; ICIMOD,
NSET, Different professional organizations and different private
and public power developers and mining industries contributed
for the grand success of the program.

There were 33 different (Oral and poster) sessions along
with 12 key note papers, 6 invited lectures one research proposal
writing lecture during the three days long conference. One pre
and four post conference excursions along different parts of
Nepal were also organized where a large number of Nepalese
and foreign geoscientists were participated.
Honorable Vice President of the National Planning
Commission Dr. Swornim Wagle was the Chief Guest of the
Valedictory Session of the conference. He distributed best
student poster award and appreciation letter to the Convener
and Co-Convener of the conference. Dr. Danda Pani Adhikari,
Convener of the program summarized the activities of the
conference at the last.

The program was graciously inaugurated by the Right
Honorable President of Nepal Ms. Bidya Devi Bhandari. Dr.
Kabi Raj Paudyal, President of Nepal Geological Society,
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g]kfn ef}ule{s ;dfh4f/f cfof]lht e"k|sf]k Joa:yfksf] nflu OGlhgLo/LË e'ue{zf:q df
IAEG sf] P3fÅf}F P;Log If]qLo ;Dd]ng "11th Asian Regional Conference of IAEG on
Engineering Geology for Geodisaster Management"

g]kfn ef}ule{s ;dfh (Nepal Geological Society) /
OlGhlgol/Ë e'ue{ / jftfj/0fsf] nflu cGt{/fi6«Lo ;ª\u7g (International

8f= kf}8\ofnn] of] ;Dd]ng ;kmntfk"j{s ;DkGg eO{ cfufdL lbgdf klg
;dfhn] IAEG ;Fusf] ;xsfo{df c? klg ;Dd]ng cfof]hgf ug]d{ f ljZj:t
/x]sf] wf/0f JoQm ug'{ ePsf] lyof] . o; sfo{s|dsf ;+of]hs 8f= b08kfl0f
clwsf/L / ;x;+of]hs 8f= /~hg s'df/ bfxfnn] o; sfo{s|dsf] af/]df
k|sfz kfg'{ ePsf] lyof] . o; ;Dd]ngsf] ;dfkg ;df/f]xsf] k|dv
' cfltYotf
/fli6«o of]hgf cfof]usf k|d'v 8f= :jl0f{d jfUn]n] ug'{ ePsf] lyof] .. o;
;dfhsf pkfWoIf 8f= u0f]zgfy lqkf7Ln] pb\3f6g Pjd\ ;dfkg b'a}
sfo{sd
| df wGojfb 1fkg ug'{ ePsf] lyof] eg] pb\3f6g sfo{sd
| sf] ;~rfng
>L s[lt e§/fOn] / ;dfkg sfo{s|dsf] ;~rfng ;dfhsf dxf;lrj 8f=
sdnfsfGt cfrfo{n] ug'{ePsf] lyof] .

Association for Engineering Geology & the Environment IAEG) sf] ;+oQ
' m cfof]hgfdf @)&$ dª\l;/ !@, !# / !$ ut] sf7df08f}s
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| sf] ;DdfggLo /fi6«klt
>L ljBfb]lj e08f/LHo"af6 ;d'b\3f6g ePsf] lyof] . g]kfn df IAEG otL

7'nf] cGt{/fi6«Lo ;Dd]ng ;kmntfk"j{s ;DkGg ePsf] of] t];|f] k6s xf] .
klxnf] k6s ;g\ !((( df g]kfndf tfTsfnLg /fhf jL/]Gb lj/ ljs|d
zfxb]jaf6 IAEG sf] ;Dd]ng ;d'b\3f6g ePsf] lyof] . o; ;Dd]ngn]
;+;f/ e/ 5l/Psf j}1flgsx? Dffem OlGhlgol/Ë e"ue{zf:q ;DalGw ePsf
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u/]sf] lyof] .
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kf]ru'{ n, ¿;, l;+ufk'/, blIf0f clk|msf, blIf0f sf]l/of, tfOjfg, 6sL{, j]nfot
/ ;+o'Qm /fHo cd]l/sf nufot @( b]zsf] k|ltlglw x?sf] pkl:ytL /x]sf]
lyof] .
@)&@ ;fnsf] uf]vf{ e"sDk kZrft g]kfnsf] sdhf]/ ef}ule{s
cj:yf emg} sdhf]/ ePsf] / g]kfnLx?n] cToGt} 7'nf] k|fls[lts k|sf]ksf]
sf/0f ck'/0fLo IftL a]xf]g{ k/]sf] kl/k||]Iodf e"k|sf]k Joa:yfkgsf] nflu
OlGhlgol/Ë e'ue{zf:q eGg] gf/f lbb}F ;DkGg ePsf] IAEG sf] P3fx|f}F
Plzog If]lqo ;Dd]ngn] e"sDk kl5sf] k'gl{ gdf{0f, k"jw{ f/sf] lasf; / g]kfndf
k|sf]ksf] Iflt Joa:yfkg / Go"gLs/0fsf] ljifodf 5nkmn u/]sf] lyof] . Uff]vf{
e"sDksf] ;fy} o; ;Dd]ngdf Plzofdf e"k|sf]ksf] cj:yf, gLof]6]S6f]gLSz,
OlGhlgol/Ë e"ue{zf:q / ledsfo klx/f], bLuf] u|fdL0f lasfzsf] nflu
OlGhlgol/Ë e'ue{zf:q, e'ldut hn, gofF k|ljlw, vfgL / pTvgg\ If]qsf]
OlGhlgol/Ë, ef}ule{s cj:yf, ;8s, ;'?Ë / /]ndfu{df OlGhlgol/Ë
e"ue{zf:qsf] e'ldsf, e"k|sf]ksf] hfgsf/L, Joa:yfkg / Go"gLs/0f, t6Lo
tyf b]zLo If]qdf hldgsf] 36fj, ;fd'lb|s OlGhlgol/Ë e"ue{zf:q / ;DalGwt
e"–k|sf]k, lbuf] lasf; / l:y/tf sf] nflu PsLs[t OlGhlgol/Ë e'ue{zf:q
nufotsf] ljifodf klg 5nkmn ePsf] lyof] .

pb\3f6g ;df/f]xsf] cj;/df o; sfo{s|dsf k|d'v cltly
;DdfggLo /fi6«klt >L ljBfb]jL e08f/LHon]" uf]vf{ e"sDk kZrft s]xL
e"sDkn] Ifltu|:t j:tLx¿nfO{ ;'/lIft 7fpFdf ;fg]{ of ljkb\ Joj:yfkg u/]/
To+xL k'gM lgdf{0f ug'{kg]{ cj:yf /x]sf]n] gofF k|ljlwsf] k|of]u ug{sf] nflu
lj1 ;d'bfosf] ;xof]u dxTjk"0f{ /xg] wf/0f /fVg' ePsf] lyof] . ;fy} pxfFn]
;Dd]ngdf k|:t't x'g] vf]hk"0f{ / cg';Gwfgsf lgisif{x¿af6 ;a} d'n'sx?
nfeflGjt x'g] ljZjf; klg JoQm ug'{ ePsf] lyof] . o; sfo{sd
| sf ;efklt
Pjd\ g]kfn ef}ule{s ;dfhsf cWoIf 8f= slj/fh kf}8o\ fnn] o; sfo{sd
| sf]
af/]df hfgsf/L k|bfg ug'{sf] ;fy} ;DdfggLo /fi6«klt e08f/Ln] ;dfhsf]
lgdGq0ff :jLsf/ u/]/ k|dv
' cfltYotf u|x0f ul/lbg' ePsf]df / IAEG sf
cWoIf k|f= 8f= :s6 Pkm= aG; / IAEG sf] ;d'xn] g]kfndf otL 7'nf]
;Dd]ngsf] cfof]hgf ug{ g]kfn ef}ule{s ;dfhnfO{ ljZjf; u/]sf]df pxfFx?k|lt
ljz]if cfef/ k|s6 ug'{ ePsf] lyof] . cfˆgf] dGtJosf] clGtddf cWoIf
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Welcome speech of Dr. Kabi Raj Paudyal, President, Nepal Geological Society in IAEG
ARC-11, November 28, 2017, Kathmandu, Nepal
The Rt. Hon’ble President of Nepal: Ms.Bidya Devi Bhandari,
Prof. Dr. Scott Burns: President of IAEG,
Prof. Dr. Faquan Wu: Secretary General of IAEG,
Convener of the conference, Dr. Danda Pani Adhikari and Co-convener, Dr. Ranjan Kumar Dahal,
Distinguished Researchers from different national and international forum
Representatives from the National and International partner organizations of the conference,
Honorary members and former presidents of Nepal Geological Society,
Secretaries and dignitaries of the Government of Nepal
University executives
Chairman, President Chure-Terai-Madhesh Conservation Development Board
Distinguished Presenters,
Conference organizing and advisory committee members
Distinguished Members of Nepal Geological Society,
Fellow Members of Nepal Geological Society,
Students from different Universities and Departments,
Respected Media Persons,
All the participants,
Ladies and Gentlemen!!!
A very good morning (Namaste) and warm welcome to all of you!!!
On behalf of the organizing committee, all the members
of Nepal Geological Society and on my own, may I take this
opportunity to express our heartily gratitude to Rt. Hon’ble
President Bidya Devi Bhandari, for your kind and gracious
presence to inaugurate this International Conference. Your
gracious presence has made all the members of Nepal Geological
Society very proud and has inspired us to work in the field of
geology and related disciplines for the development of the
nation through the process of sustainable development and for
the advancement of science and technology and engineering.
In this historical event, I sincerely extend my very warm
welcome to all the participants. We are greatly honored by your
presence here, in this conference.

infrastructures, mitigation of natural hazards, and control of
environmental degradation of the Himalaya. In this context,
proper understanding and knowledge of engineering geology
is very crucial in the sustainable development of the country.
At the outset of the aftermath of 2015 Gorkha Earthquake, the
importance of engineering geological studies and investigations
has become even more relevant for the reconstruction work in
Nepal.
Nepal Geological Society (NGS) since its establishment
in 1980 is actively promoting geological research in the Nepal
Himalaya. It is regularly publishing the Journal of Nepal
Geological Society as well as organizing national as well as
international conferences and seminars providing platform for
exchange of information and publication on all aspects of the
geology of this great Himalayan range and surrounding regions.

The Himalaya, seemingly silent but is truly dynamic. It
is said to be the most active and fragile mountain range in the
word: it is a ‘live mountain’ with active tectonics. Nepal has
been regularly witnessing the loss of life and property due to
natural disasters: earthquake, floods, landslides, soil erosion,
and subsidence and glacier lake outburst floods. Still we are
suffering from the consequences resulted from the recent Gorkha
Earthquake-2015 and reconstruction process is undergoing.

As a part of its scientific activities, today we are gathered
here in the 11th IAEG Asian Regional Conference (ARC-11)
in Kathmandu, Nepal with the aim to exchange expertise,
experiences and knowledge for building effective cooperation
among the geoscientists of all over the world. It is the third
IAEG conference organized by the Nepal Geological Society
in Nepal after two events which were held in 1999 and 2005.

A better understanding of the geological, engineering
geological, geotechnical and hydrogeological knowledge on
the nature of the terrain and the interplay of various triggering
factors will greatly help in the development of safer

I humbly would like to inform Rt. Hon’ble President
that about 450 distinguished geo-scientists and engineers from
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29 countries of the world are participating in this conference.
This conference will certainly beneficial to share the innovative
ideas, practices and new technologies in the field of engineering
geology among the participants of many countries. On the
occasion, I welcome all eminent national and international
participants and distinguished guests.

I am aware that there may have some short-comings
during the preparation of this conference and may have caused
inconvenience to many participants. As a conference chair, I
take the full responsibility of all these shortcomings, and I
sincerely beg for your forgiveness.
On the occasion, once again I welcome all eminent
national and international participants and distinguished guests
to the historical city of Kathmandu. I wish you a very fruitful
deliberation in the conference and a pleasant and memorable
stay in Nepal.

Rt. Hon’ble President, our geo-scientists and engineering
geologists are directly contributing towards the national
development by their involvement in infrastructural development,
exploration and development of mineral resources, and for the
prevention of natural disasters.

Thank you very much Hon’ble President, distinguished
guests, associated national and international partners and
participants!!!

I believe that findings of the scientific research and
discussions among the scientists will be immensely valuable
for the sustainable development and prosperity of society and
the nation. Such a meeting will provide forum to the scientists
of this region to interact for a common goal and help to create
awareness among our planners and policy makers.

President, Nepal Geological Society
28, November, 2017
Kathmandu, Nepal
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Conference Highlight Speech by Dr. Danda Pani Adhikari, Convener, IAEG
ARC-11
Respected Chairman, Dr. Kabi Raj Paudyal, IAEG ARC-11 and President, Nepal Geological Society (NGS)
Chief Guest. Rt. Honorable Bidhya Devi Bhandari, President of Nepal
IAEG President, Prof. Dr. Scott Burns
IAEG Secretary General, Prof. Dr. Faquan Wu
Nepal IAEG National Group coordinator and IAEG ARC-11 Co-Convener, Dr. Ranjan Kumar Dahal
Vice-President, NGS, Dr. Ganesh NathTripathi
NGS Life member to be honored, Mr. Krishna Prasad Kaphle, Former President of the NGS
Honorary Fellow Members and former Presidents of the NGS
Secretaries and dignitaries of the Government of Nepal
University executives
Chairman, President Chure-TeraiMadhesh Conservation Board
(NRA) CEO, National Reconstruction Authority
Past Presidents, Executive and Council members of the IAEG
Distinguished Hans Cloos Lecture presenter, keynote speakers, and special lecture presenter
Respected guests, academia, and professionals
Session Chairs and Co-chairs
National and international contributors and participants
Conference organizing and advisory committee members
Media professionals,
Ladies and gentlemen,
Landslides and Debris Flow; Response and Reaction of Earth
Materials to natural Phenomena; Foundation, Tunneling,
Underground geology and Groundwater; Engineering Geology
in Sustainable Development and urban Planning; Geohazards
in Asia; Rockfall Hazard and its Mitigation; Engineering Geology
and Geodisaster Management; Neotectonics and Geohazard
Management; Engineering Geology and Geo-disaster
Management etc.

At the outset, I would like to welcome you all to the
opening session of the 11thAsian Regional Conference (ARC11) of the International Association of the Engineering Geology
and the Environment (IAEG). As a Geoscientific organization,
Nepal Geological Society (NGS) has organized conferences,
seminars, and workshops since its establishment in 1980. It has
a long history of affiliation with the IAEG by conducting joint
conferences and meetings in Nepal, including the IAEG
international symposium in 1999 and IAEG conference in 2005.
The 1999 Conference was inaugurated by the late King Birendra.
The series of international conference has been an instrumental
forum for the advancement of Engineering Geology in Asia.
Geoscientists and engineers around the globe have contributed
and benefited from each other from the Asian Regional
Conferences of the IAEG in the past.

On our call, a total of 253 contributions were received
and out of that 241 papers are accepted for presentations,
including Hans Cloos Lecture of the IAEG (1), keynote
presentations (13), special lecture (1), oral presentations (153),
invited talks (4) and poster presentations (69). They are arranged
in 35 technical sessions with four parallel sessions throughout
the Conference. In this conference we have participation from
29 different countries that include Australia, Austria, Bangladesh,
Bhutan, Bulgaria, Canada, China, France, Germany, Greece,
Hongkong, India, Indonesia, Italy, Japan, Malaysia, Nepal, New
Zealand, Norway, Philippines, Portugal, Russia, Singapore,
South Africa, South Korea, Taiwan, Turkey, United Kingdom
and United States of America. About 450 participants are
expected to attend the Conference. The Conference will conclude
with a Valedictory session. A proceeding of the Conference is
planned to publish in the Journal of Nepal Geological Society
within in six months of the Conference.

The main theme of the ARC-11 we are hosting this time
is “Engineering Geology for Geodisaster Management”, and it
encompasses more than twenty different sub-themes covering
the entire spectrum of engineering geology, including the 2015
Gorkha Earthquake; Engineering Geology of Landslides;
Engineering Geology of Landslides-Monitoring and Early
Warning System; Engineering Geology of Landslides -Hazard
and Susceptibility; Landslide Disasters and Landslide Mitigation;
Engineering Geology of Landslides - Earthquake Induced
Landslide; Engineering Geology of Landslides- Rainfall induced
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As a tradition of hosting the executive and council
meetings of the IAEG, by the Conference organizer before the
conference date, they were held on the November 24 and 26,
respectively. As part of the Conference, we had a pre-conference
excursion around the Kathmandu Valley, and 4 post-conference
excursions are scheduled to Pokhara, Gorkha-Pokhara section,
Kodari section and Barpak- the 2015 Gorkha earthquake
epicenter area to observe the geodisaster conditions and the
damaged caused by the 2015 earthquake. The conference and
the related activities lasted for 10 days with the end of the post
conference excursion on December 3, 2017.

geoscientists present here from 29 countries and help fill the
knowledge gap in engineering geological issues in the time of
reconstruction and recovery from the 2015-Gorkha earthquake
and development of infrastructures in Nepal.
At last, but not the least, I take a note that the Conference
organizing committee has worked very hard to make the
Conference as perfect as possible. But there may have
shortcomings for which I extend my apology. You might have
noticed dust all around the Kathmandu valley, and is due to
ongoing ground activities to lay water supply pipes of the
Melamchi Water Supply Project- a mega project to provide
drinking water in Kathmandu valley, will get better in few
months. By the time the NGS hosts next IAEG Conference in
Nepal, I hope, you will see clean, new Kathmandu.

The gracious presence of the Rt. Hon. President of Nepal
in this august gathering, clearly indicates that the whole country
is with the NGS, with the IAEG ARC-11. And it is a great
inspiration to us. The Conference organizing committee is
immensely grateful to the Rt. Hon, President.

I once again welcome all the participants and look
forward to excellent deliberations and discussions in the
Conference. I also wish all the international participants a
comfortable and happy time in Kathmandu.

The Conference organizer is thankful to Prof. Burns and
his IAEG team for putting trust in the NGS to organize the
ARC-11 in Nepal. I know that Great professors, researchers
and professionals, from Nepal and abroad, are participating the
Conference, and from the side of the organizing committee, I
sincerely acknowledge your contributions. We believe that this
conference will help exchange expertise, experiences and
knowledge for building effective cooperation among the

Thank you.
November 28, 2017
Kathmandu, Nepal
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;DdfggLo /fi6«klt >LdtL ljBfb]jL e08f/LHo"n] 11th Asian Regional Conference of IAEG on
{ Psf] ;Daf]wg
Engineering Geology for Geodisaster Management sf] pb\3f6g ;df/f]xdf ug'e
xf]6n ofs P08 olt, b/af/dfu{, sf7df8f}+
sfo{qmdsf ;efklt,
:jb]z tyf ldq /fi6«af6 kfNg'ePsf cltlyx¿,
eb| dlxnf tyf ;Hhga[Gb Û

g]kfn ef}ule{s ;dfhn]] OlGhlgol/ª e"–lj1fg ;DaGwL
cGt/f{li6«o ;+3sf] !!cf}+ Plzof If]qLo ;Dd]ng cfof]hgf u/]sf]df
cfof]hs x?nfO{ wGojfb ;lxt ;kmntfsf] z'esfdgf JoQm ub{5' .


xfn} b]zdf uPsf] e"–sDksf sf/0f clxn] klg ;j{;fwf/0f
c:yfO{ 6x/fdf a:g jfWo 5g . xfdLn] ltgsf] ;dod} Aoj:yfkg
ug{ g;Sg'sf sf/0f / k'gMlgdf{0fdf s]–slt sld–sdhf]/L 5g\,
o;sf] cWoog u/]/ ef]ln cfpg] ljkb\sf nflu ;hu / tof/ /xg'
cfj:os 5 .


blIf0fdf t/fO{b]lv dWo efudf kxf8, pkTosf x'Fb}
pQ/df lxdfn;Dd km}lnPsf] g]kfnsf] e"uf]n k|fs[lts ¿kn] hlt
;'Gb/ 5, hl6n ef}ule{s ;+/rgf, ;3g dg;'gL jiff{, a9\bf]
hnjfo' kl/jt{g / ;+jb] gzLn e"–agf]6sf sf/0f lg/Gt/ k|fs[lts
k|sf]kx¿sf] rk]6fdf klg kg]{ u/]sf] 5 .


e"–j}1flgsx?sf cg';f/ sdhf]/ e"–;+/rgfsf sf/0f
xfd|f] b]zdf s'g} klg a]nf csf]{ 7"nf] e"sDk cfpg ;S5 . of]
;"rgfn] xfdLnfO{ ljutsf sdL–sdhf]/L cWoog u/L tof/Ldf
h'6\g'kg]{ vFfrf] 5 .


e"sDk, af9L, klx/f], gbL s6fg, lxdtfn ljikmf]6g /
lxdklx/f] h:tf k|fs[lts ljkb\ xfd|f b'vb oyfy{ x'g\ .


xfd|f] h:t} k|fs[lts e"–jgf]6 ePsf d'n'sdf Aoj:yf
ul/P h:t} e"sDk;DaGwL uxg cWoog, cg';Gwfg ug{ Pp6f 5'§}
clwsf/;DkGg lgsfosf] cfjZostf 5 eGg] lj1x?sf] egfO{nfO{
;/sf/n] Wofg lbg]g} 5 .


o:tf ljkb\af6 x'g] hgwgsf] Iflt Go"gLs/0f ug{
OlGhlgol/ª e"ue{ lj1fgsf] dxTjk"0f{ e"ldsf /xG5 .

o;} ;Gbe{df @)&@ ;fn j}zfv !@ ut]sf] ljgfzsf/L
e"sDkkZrft\ eO/x]sf] k'gMlgdf{0f cleofg af9L, klx/f], gbL s6fg,
lxdklx/f], lxdtfn ljikmf]6g h:tf ljkb\sf] hf]lvd d"Nof+sg ul/
ljkb\ Go"gLs/0f / Joj:yfkg nufot d'n'ssf] lbuf] ljsf;
k|j4{gdf tkfO{+ e"–j}1flgsx¿sf] ;b}j dxTjk"0f{ of]ubfg /xg]
cfzf u/]sf] 5' .


e"sDkn] Ifltu|:t ufpFx¿nfO{ ;'/lIft 7fpFdf ;fg]{ of
ljkb\ Joj:yfkg u/]/ ToxL k'gMlgdf{0f ug'{kg]{ ePsf] 5 . o;sf
nflu gofF k|ljlwsf] k|of]u dxTjk"0f{ 5 . o;df tFkfO{ lj1 ;d'bfosf]
;xof]u cfjZos x'G5 . ca x'g] gjlgdf{0fdf e"sDk k|lt/f]wL
k|ljlw / OlGhlgol/ªsf] ljwfn] l;kmfl/; u/]sf] x'gk' 5{ . o;} ul/
xfd|f] b]zdf k/fk"js
{ fn b]vL ljsf; ePsf e"sDk k|lt/f]wL k|ljlwnfO{
klg cufNg' cfjZos 5 .


g]kfnsf] kl/k|]Iodf ljkb\ Joj:yfkg eGgfn] k|fs[lts
k|sf]k jf ;+jb] gzLn e"–agf]6sf sf/0f x'g] e'sDknfO{ dfq ;d]6b\ g}
. hf]lvd Aoj:yfkg ug{ gbL k|0ffnL Aojl:yt u/L s[lif pTkfbg,
;'/lIft j:tL ljsf;, ;8s, vfg]kfgL, hnljB't\, h:tf k"jf{wf/
ljsf; nufot ;Dk"0f{ lgdf{0f / cfly{s lqmofsnfkdf ;d]t k|ToIf
Wofg lbg'kg]{ x'G5 .


g]kfn ;/sf/n] ev{/ dfq} ljkb\ hf]lvd Go"gLs/0f tyf
Joj:yfkg ljw]os ;+;b\af6 kfl/t u/]sf] 5 . ToxfF pNn]lvt
k|fjwfgx¿sf] sfof{Gjogsf nflu tYok/s k|fljlws tYof+ssf]
h?/t k5{ . To:df klg j}1flgs ;d'bfosf] ;xof]u cfjZos
/xG5 .


hnjfo' kl/jt{gsf gsf/fTds ;"rsx¿;Fu h'Wg] tyf
dfgj k|sl[ t aLrsf] ;DaGwnfO{ hLjGt / ;xcl:tTjdf cfwfl/t
u/fpg] ljifo xfd|f nflu cj;/ / r'gf}tL b'j} x'g\ .


o;} sf/0f …ljkb\ Joj:yfkgsf nflu OlGhlgol/ª e"ue{
lj1fgÚ eGg] d"n zLif{sdf cfof]hgf ul/Psf] o; ;Dd]ngn] cfˆgf]
p2]Zo k"/f ug]{5 eGg] d}n] cfzf lnPsf] 5' . ;Dd]ngdf k|:t't
x'g] vf]hk"0f{ / cg';Gwfgsf lgisif{x¿af6 ;a} d'ns
' x? nfeflGjt
x'g]5g eGg] d]/f] ljZjf; 5 .


af9L, klx/f] / e"sDk h:tf k|fs[lts k|sf]k xfd|f]
;Dj]bgzLn e"–agf]6 / df};d;Fu hf]l8Psf x'gfn] logLx¿ xfd|f]
lgotL x'g . o; jf6 cnu eP/ xfdL a:g ;Sb}gf} . t/ cfw'lgs
lj1fg / k|ljlwsf] k|of]u u/]/ gsf/fTds k|efj Go"gLs/0f u/L
hLpwgsf] /Iff ug{' cfjZos /x]sf] 5 .


cGTodf, æg]kfn ef}ule{s ;dfhÆ sf] o; ;Tk|of;sf]
d xflb{s k|z+;f ub{5' .o:tf hg pkof]uL ljifodf ;do ;fk]If
5nkmn cfof]hgf ug{ cfjZos 5 . Psk6s k'gM cfof]hs x?nfO{
wGojfb lb+b} ;Dd]ngsf] ;kmntfsf] z'esfdgf JoQm ub{5' .


o;sf nflu cWoog, cWofkg, cg';Gwfg / hgr]tgf
clej[l4sf sfo{qmdnfO{ k|fyldstfdf /fvL ;/f]sf/jfnf lgsfodfkm{t
ljkb\ Joj:yfkg ug{ eg] ;lsG5 .

wGojfb
@)&$ ;fn d+;L/ !@ ut] d+unaf/ .
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Vote of Thanks by Vice-President on the occasion of Inaugural Ceremony in 11th Asian
Regional Conference of IAEG on Engineering Geology for Geodisaster Management,
28-30 November 2017, Kathmandu, Nepal
Mr. Chairman
Chief guest of the Ceremony Rt. Honorable President Mrs. Bidya Devi Bhandari
Dignitaries on the dais
Ex-Presidents and Honorary members of Nepal Geological Society
High Government Officials, Executives from universities
Distinguished guests
Dear fellow members of Nepal Geological Society
Media Personnel
Ladies and Gentlemen:
Namaste and a very good morning !
I feel highly privileged and honored to get this wonderful
opportunity to offer vote of thanks on behalf of the organizer,
Nepal Geological Society.

Finally, I would like to thank all our respected guest for
accepting our invitation and joining with us in this august
gathering of Inaugural ceremony.

First and foremost, I am delighted to offer my sincere
gratitude to Rt. Honorable President for her gracious presence
as well as inaugurating the conference. I would like to sincerely
acknowledge IAEG for providing this opportunity to organize
ARC-11 in Kathmandu, Nepal. It’s my great pleasure to express
sincere thanks to Trumer Schutzbauten and Geotech Solutions
International for supporting the conference as a silver sponser.

Mr. Chairman,
With your permission, I declare the session close and
would like to invite dignitaries on the dais and Executive
Committee Members of Nepal Geological Society to join the
Photo session with Rt. Honorable President. Thank you all
again for being with us this morning.

Let me take this opportunity to acknowledge every
individuals, government organizations, private sectors, NGOs
and INGOs for their kind support and help to the extent possible.

Ganesh N. Tripathi, Ph.D.

I would like to express sincere thanks to all national and
international delegates and participants for your gracious
presence in the conference in different capacity.

Vice-President
Nepal Geological Society
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Speech of Dr. Kabi Raj Paudyal, President, Nepal Geological Society, in the valedictory
session of ARC-11 of IAEG (30 November, 2017)
Honorable Chief Guest, Dr. Swarnim Wagle, Vice-chairman, National Planning Commission, Government of Nepal
Distinguished geo-scientists and engineers,
Ladies and Gentlemen,
Namaste and a warm good evening to all!!
engineering and geo-environment in this region, in Asia and all
over the world.

On behalf of the organizing committee and Nepal
Geological Society, and my own, I take this privilege to express
our sincere gratitude to Rt. Honorable President, Bidya Devi
Bhandari, for her kind and gracious presence to inaugurate the
program. We are highly grateful towards our beloved president.
Your presence has inspired and motivated us for development
of geo-science for nation.

As my knowledge and feedbacks from experts, many
advancements and innovations have been achieved in the fields
of engineering geo-sciences. New methods and techniques are
introduced in the engineering planning and management, hazard
prediction and prevention. We try to utilize these finding for
geo-disaster management.

I sincerely express our happiness towards the
International Association for Engineering Geology and the
Environment (IAEG) for providing this opportunity to host the
conference in Nepal. Nepal Geological Society, a non-profitable,
non-political and purely professional organization in Nepal
engaged in several activities for the advancement of geoscience
since its establishment. NGS has added one more professional
brick as well as academic height after this historical megaevent.

NGS will publish the proceeding of this conference and
deliver to government of Nepal as a guide-line information for
the sustainable development of nation. I humbly request you
all to submit your full manuscript in time.
Honorable Vice-chairman of National Planning
Commission Dr. Swarnim Wagle, a young, dynamic and
innovative personality is with us as Chief Guest. We are delighted
by your kind and gracious presence and support in the past and
present. I hope you will incorporate the major and related
findings of this conference for the sustainable planning of the
country.

It is indeed a matter of memorable event for all of us to
be here in this marvelous opportunity to meet with distinguished
geo-scientists, engineers and environmentalists from different
countries. I want to express names of each geo-scientists from
every country from the bottom of my heart, however, I have
no time for it and beg pardon. Dear researchers, we have
delighted from your fruitful findings. Nepal Geological Society
has enriched from your presence and precious deliberation.
You were born for us.

As I know many of our international participants are
going to join the excursion, I wish your safe and fruitful postexcursion trip. I wish your safe and wonderful journey back to
your place.
I have observed your cheerful presence every day in
spite of several shortcomings. It is your kindness towards the
management committee. I ask for your apology for any
inconvenience that may have occurred and try to improve for
the next events. I want to share all of you that we are going to
organize 9th geological congress next year. I want to take this
opportunity to invite you and your colleges in that congress.

I believed that the conference has provided the
participants an opportunity to discuss on various aspects of
geoscience and bring out with their findings. This will certainly
beneficial to all the national as well as international participants.
Altogether, 210 papers were presented in the conference
including Young Engineering Geologist Event. I believe these
scientific papers and reports presented in this conference are
immensely valuable and will provide inspiration and guidance
to all the participating geo-scientists.

Nepal Geological Society wants to declare that the 11th
Asian Regional Conference of IAEG on Engineering Geology
for Geo-disaster Management has been completed with great
success as another milestone in our history. On behalf of society,
I sincerely salute towards the president of IAEG: Prof. Dr.
Scott Burns, General Secretary of IAEG Prof. Dr. Faquan Wu,
all the members of executives and past presidents of IAEG and
NGS, Convener of IAEG ARC-11: Dr. Danda Pani Adhikari,
national coordinator of IAEG and Co-convener of the conference
Dr. Ranjan Kumar Dahal, Sagar Kumar Rai and Churna Bahadur
Wali from Ministry of Irrigation, Mr. Rajendra Khanal, Mr.
Ram Prasad Ghimire, Mr. Sudhir Rajaure, Mr. Jaya Raj Ghimire,
Mr. Narayan Baskota and many geologists and mining engineers

Nepal has faced several problems of geo-disasters due
to the geological complexities of our terrain. Active geological
processes have resulted in serious geological hazards and
sensitive geo-environment. We have witnessed several
devastating earthquakes and mass-movement. In this context,
we are confident that such a conference will have major impact
for the better planning for any infra-structural development and
disaster mitigation in the disaster- prone areas. I do hope that
this conference will greatly promote the advances of the
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Geology, Tribhuvan University and Geo-tech Solution and a
number of co-sponsors from mineral and mining as well as
hydropower sectors. You all have made Nepal Geological
Society lucky and proud, lifting its profile higher in the
international arena.

from the Department of Mines and Geology, Chief editor Dr.
Naresh Kazi Tamrakar, Immediate past secretariat of IAEG Dr.
Prem Bahadur Thapa, Scientific sub-committee coordinator
Prof. Dr. Tara Nidhi Bhattarai, pre-and post-excursion
coordinators, 17the executive members of NGS, distinguished
key-note speakers, session chairs, presenters, media persons,
volunteers, students from the Central Department of Geology
and Department of Tri-Chandra Campus, Dr. Manita Timalsina,
Miss. Chandani Bhandari, Mr. Ram Narayan Upreti and his
team from the desk of management and travel and Yak and Yeti
hotel for providing such a wonderful hospitality. I have a number
of such names to deliver with great pleasure; sorry I am bound
with time today.

Dear international participants, I cordially invite you all
to Nepal, a wonderful junction of mountains, birthplace of Lord
Buddha and land of immense resource of fresh water in the
world, again and again. You are always welcomed and Nepal
Geological Society want to join hands together for any kind of
collaboration for the betterment of the society and nation. Our
young geo-scientists are really waiting your support for their
further studies, research and other professional activities.

I express my happiness with to all our joint
organizers/conference sponsors like National Planning
Commission, Ministry of Irrigation, Department of Mines and

Thank you once again!!!
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Speech by Krishna Prasad Kaphle On the occasion of 11th Asian Regional Conference
of IAEG -Honorary Fellow Member of Nepal Geological Society
-Respected Chairman of the Valedictory Session of 11th ARC of IAEG, and President of NGS, Dr. Kabi Raj Paudyal
-Chief Guest, Honorable Vice-Chairman National Planning Commission, Dr. Swarnim Wagle
-Prof. Scott F. Burns, President, International Association of Engineering Geology & Environment (IAEG) and his Team
-Dr. Danda Pani Adhikari, Convener of 11th ARC of IAEG
-Respected High Dignitaries of Government of Nepal
-All Foreign Distinguished Delegates, Guests & Participants
-Co-Convener, Dr. Ranjan Kumar Dahal
-Honorary Fellow Members, Former Presidents and All the Members of Nepal Geological Society,
-Media Personnel
-Ladies and Gentlemen,
I am very much honored for giving me this opportunity
to express few words in front of our Chief Guest Hon. ViceChairman, National Planning Commission and Distinguished
Guests and Participants in the later part of very important
international august gathering.

I tried my best to fulfill the duty and responsibility that
was bestowed on to me and contributed substantially from my
capacity. This was the time (1994 - 1996) when we organized
for the first time an International 9th Himalaya – Karakorum
- Tibet Workshop in 1994 in Nepal and also started to organize
Nepal Geological Congress with an opinion that regular
organizing of such events will provide a platform for geoscientist
working in the Himalayan Region and sharing of knowledge
and experiences among themselves. To commemorate the 15th
Anniversary of Nepal Geological Society in special way, 1st
Nepal Geological Congress was organized in 1995 and then
continued as regular event of NGS in every 2 or 3 years interval.
8th Nepal Geological Congress was held last year.

First of all I would like to express my sincere thanks to
the Members of 17th & 18th Executive Committee, Members
of Selection Committee for the Fellowship and all the Members
of Nepal Geological Society for their recognition of my 42
years long contribution to Geo-science in Nepal, especially in
the field of Geological Investigations, Mineral Exploration,
Engineering and Environment Geology and Hazard Assessment,
and related publications in Website, Journals and Bulletins of
Nepal Geological Society, and also in International Journals,
Bulletins, Seminar Proceedings and Annual Reports of
Department of Mines and Geology as well as remarkable
contribution in Geo-science Education in Nepal, and your
decision to conferred upon the Honorary Fellow Member of
Nepal Geological Society to me.

I had joined the Government Service as a Geologist in
Department of Mines and Geology in 1975 and retired from
the post of Superintending Geologist in 2007. During this period
I had the opportunity to travel over 65 districts of Nepal and
more than half of my active geological field works were spent
in remote areas of Far-Western Nepal and in Mid-Western
Nepal. From my works quite a few prospective areas for
polymetals, Copper, Lead, Zinc, Iron, Tungsten, Tin, Gold,
Uranium, Limestone, Phosphorite, Gemstones are delineated.
Primary gold in Baitadi, Rolpa and possibly in the High grade
Crystalline rocks in Higher Himalayan region and Placer gold
in Mahakali, Chamliya, West Seti, Karnali, Rapti and
Kaligandaki Rivers are found prospective. Follow up
investigations are required to confirm most of these prospects
as deposits and go ahead for mining in near future.

I am extremely happy to receive Honorary Fellow
Membership of Nepal Geological Society from our Rt. Hon.
President of Nepal in the Inaugural Ceremony of the Congress.
As many of you know, I am one of the Founder members of
NGS which was established 38 years before in 1980. I am also
the Life Member and from 28 Nov. onward Honorary Fellow
Member of NGS. Dear members, with your good cooperation
and constant support I had also got an opportunity to work
actively as a President (during 1994 -1996) in 8th Executive
Committee, Vice- President (during 1992 -1994) in 7th Executive
Committee and Treasurer (during 1989-1990) in 5th Executive
Committee of Nepal Geological Society; Similarly Convener
of 1st and 6th Nepal Geological Congress; Editor (from 1996
to 2004) of Journal of NGS, and Member of Advisory Committee
(from Oct 1997 onwards till today) and Coordinator of different
Subcommittees in different time in the past. I was associated
with all four South Asia Geological Congress (GEOSAS, 1993
– 2002) and presented my research papers. On behalf of NGS
Myself along with Mr. Mahesh Nakarmi prepared the first
document on “Comprehensive Database (Basic Information)
on Natural Disaster Management Capabilities in Nepal” and
Submitted to UNDP/DMS in 1997.

After my retirement till today and even before I am
teaching in the Tribhuvan University Central Department of
Geology as a Guest Visiting Professor and trying my best to
contribute in Geo-science Education in Nepal.
Now the Conference is ending with grand success. I
wish to all our foreign guests and participants for happy return
to their respective countries with nice memory of our country
Nepal
Thank you all
Krishna Prasad Kaphle, 30 November 2017We are almost
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Vote of Thanks by Dr. Ganesh Nath Tripathi, Vice- President, Nepal Geological Society,
in the closing session of ARC-11 of IAEG (30 November, 2017)
Mr. Chairman
Chief guest of the session, Vice-Chairman of National Planning Commission Dr. Swarnim Wagle
Dignitaries on the dais
Ex-Presidents and Honorary members of Nepal Geological Society
High Government Officials, researchers, academicians
Distinguished guest
Dear fellow members of Nepal Geological Society
Media Personnel
Ladies and Gentlemen:
Namaste and a very good evening!!
speaker and all the paper and poster presenters for your great
contribution for the successful completion of the event.

Let me take this opportunity to extend my sincere
gratitude to our chief guest Honorable Vice-Chairman of National
Planning Commisssion Dr. Swarnim Wagle for accepting our
request and being with us in this Valedictory Session. In the
mean time, Nepal Geological Society would like to highly
acknowledge and appreciate your institution for providing other
generous support.

Nepal Geological Society would like to acknowledge
for continuous and outstanding support and encouragement
from all the members of the society.
On behalf of NGS, I would like to congratulate convener,
co-convener, organizing committee, 17th Executive Committee
of NGS and the entire team for their successful accomplishment.

I would like to offer sincere thanks to IAEG for trusting
and choosing Nepal Geological Society as a lead organizing
partner of this great event. Nepal Geological Society truly
respect the trust and looking forward to jointly organize similar
or even greater event in this beautiful part of the globe in the
future as well.

We are equally thankful to Travel and Events Nepal and
Hotel Yak and Yeti for their specific role in the proper
organization of the conference.
NGS express sincere thanks to editorial board of Journal
of Nepal Geological Society for their tireless effort to bring out
the abstract volume of the conference on time.

I am delighted to express sincere thanks to Trumer
Schutzbauten and Geotech Solutions International for supporting
the conference as a silver sponsor.

Finally, NGS would like to wish for fruitful and
wonderful post-conference field excursions and wish for safe
and pleasant trip back home for all international participants.

Nepal Geological Society would like to sincerely
acknowledge our National and International associated partners
for their positive and constructive contribution to organize the
conference.

Thank you all, again.
Ganesh N. Tripathi, Ph.D.

I would like to thank all media personnel from different
media houses for covering the event with high importance.

Vice-President
Nepal Geological Society

I am feeling extremely happy to offer sincere thanks to
respected key note speakers, invited speakers, special lecture
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A Glimpse of The 11th Asian Regional Conference of IAEG
Nepal Geological Society
November 28-30; 2017

Inauguration of the Conference by the Chief Guest, Rt. Hon'ble Bidhya Devi Bhandari, President
of Nepal

Welcome speech by Dr. Kabi Raj Paudyal, Conference Chair and President of Nepal
Geological Society
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A Glimpse of The 11th Asian Regional Conference of IAEG
Nepal Geological Society
November 28-30; 2017

Speech by Prof. Dr. Scott Burns, President, International Association for Engineering Geology
and the Environment

IAEG organizing committee with Chief Guest Rt. Hon. Prsident of Nepal: Bidhya Devi Bhandari
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A Glimpse of The 11th Asian Regional Conference of IAEG
Nepal Geological Society
November 28-30; 2017

Group photo among past presidents of Nepal Geological Society and organizing committee
with Chief Guest

General Scenario of national and international participants in ARC-11
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A Glimpse of The 11th Asian Regional Conference of IAEG
Nepal Geological Society
November 28-30; 2017

Excursion along Mugling-Narayangad (Pokhara area) section Conducted by Dr. Ranjan
Kumar Dahal

Handover the Token of Love to Honorable Vice President of National Planning Commission
Dr. Swarnim Wagle by Dr. Kabi Raj Paudyal, President of 18 Executive Committee
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Work Schedule

Dr. Kamala Kant Acharya
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Venue: WTC Tripureshwor, KTM
Date:

13th Magh, 2074 [27th January,

2018] Time: 11 am to 4 pm
Note: All the respected Principals, Vice Principals, Coordinators, In-charges who are directly involved in School
Administration and Primary, Lower Secondary, Secondary Science Teachers are legible for participation.
Registration Fee NRS. 500 Per Person. Participation Certificate will be distributed on the spot.
Mr. Thakin Kumar Gurung
President, PABSON, Valley Province Committee

Dr. Kabi Raj Paudyal
President, Nepal Geological Society
Contact: 9841528891
E-mail: paudyalkabi1976@gmail.com

Contact: 9851063537
E-mail: pabsonvalleyprovince@gmail.com
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PROGRAM NEWS

Society (NGSS) from Central Department of Geology and
Department of Geology, Tri-Chandra Campus presented a short
earthquake documentary and earthquake safety demonstration.
Dr. Kamala Kanta Acharya, General Secretary of NGS and Mr.
Bharat Bhandari, Asst. Prof. of Central Department of
Environmental Science, were involved to prepare these
presentation and demonstration materials.

Nepal Geological Society organized a one-day workshop
on Earthquake Safety Day-2074 on 2074/10/13 at the conference
hall of the World Trade Center, Tripureshwor, Kathmandu,
Nepal in association with Private and Boarding School
Association Nepal (PABSON Kathmandu Province). About
150 participants including 90 Secondary level teachers and
founder of different schools of the Kathmandu valley were
participated on the workshop. The main theme of the workshop
was Earthquake Safety and earth science curriculum in the
school level. The workshop was divided into two sessions. First
session was technical and later one was closing ceremony.

CLOSING CEREMONY
Closing Ceremony was conducted by Dr. Kamala Kant
Acharya, General Secretary of the NGS; chaired by Dr. Kabi
Raj Paudyal, President of the NGS and the chief guest of the
session was Prof. Dr. Rameshwor Adhikari, Director of Research
Center for Applied Science and Technology (RECAST), TU.
In the start of the program, Dr. Kabi Raj Paudyal, President of
the NGS delivered the welcome speech and highlighted the
program. Mr. Ram Prasad Ghimire, Deputy Director General
of the Department of Mines and geology; Mr. Churna Bahadur
Wali, Deputy Director General of the Department of Irrigation;
Mr. Krishna Prasad Kapri, for Deputy Director of Secondary
Level Curriculum Development Center; Dr. Ananta Prasad
Gajurel, Head, Department of Geology, Tri-Chandra Campus
and Ms. Deepika Thapa, Vice President of the PABSON Central
Committee delivered their speech as the guest of the program.
Chief Guest, Prof. Dr. Rameshwor Adhikari, Director of
RECAST explained the importance of such workshop in his
speech and presentation and gave thanks to NGS and PABSON
for the joint effort to carry out such fruitful program to school
teachers and directors. At the end of the program, Mr. Thankin
Kumar Gurung, President of the PABSON Kathmandu Valley
Province extended his vote of thanks.

TECHNICAL SESSION
In technical Session five presentations and one
documentary and safety demonstration were presented. Dr.
Ganesh Nath Tripathi, Vice President of the NGS and Mr.
Laxman Subedi, Treasurer of the NGS served as Chair and Cochair of the session. There were five presentations in the technical
session. Out of these two were related to curriculum and three
were related to the earthquake science and school safety. Mr.
Kamal Sapkota presented on present curriculum of school
science. Similarly, Dr. Kabi Raj Paudyal president of NGS and
Mr. Saroj Maharjan, principal of Jesse's School, presented on
the present geo-science curriculum of school level. They pointed
several shortcomings in the syllabus and mistakes in the text
books. Mr. Sudhir Rajaure (DDG/DMG), Mr. Lok Bijaya
Adhikari (Chief/NSC) and Mr. Mukunda Bhattarai from
Department of Mines and Geology presented on the earthquake
science and school safety. Students of Nepal Geological Student
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Abstracts of Presentation
Earthquakes and Nepal
Sudhir Rajaure
Department of Mines and Geology, Lainchaur
Email: srajaure@gmail.com
In simple words earthquake is the shaking of the ground. Scientifically, it is the passage of elastic seismic waves propagating
from the place of disturbance (hypocenter) deep in the earth. We can broadly categorize earthquakes into tectonic, volcanic and
artificial earthquakes. Tectonic earthquakes which occurs along tectonic boundaries are strong and destructive than others.
Lithosphere is defined as the outermost shell of the earth having thickness of about 100 km above layer of molten magma called
asthenosphere. The lithosphere is fragmented into a number of blocks, which are called tectonic plates and their boundaries are
called tectonic boundaries which are the zone where earthquake occur frequently. The tectonic plates are moving slowly in
particular directions. The boundaries, where two or more tectonic plates move towards each other, move away from each other
or slide past each other are called as converging, diverging and transform tectonic boundaries respectively. The converging and
transform types of boundaries produce the strong earthquakes in comparison to the diverging type boundaries. Earthquakes are
detected by seismic sensors, which are called seismometer. Nepal has its own seismic network operated by Department of Mines
and Geology. Data recorded at seismic centers are used to estimate location of the earthquake and to calculate its magnitude.
There are different types of magnitude scales e. g. Local Magnitude (ML), Body-wave magnitude (Mb), Surface magnitude (Ms)
and Moment magnitude (Mw). Broadly, there are two types of seismic waves; one is body wave and other is surface wave. For
us and our structures, the surface waves are most dangerous. Earthquake size is quantified using magnitude (strength of energy
release) and intensity (strength of shaking). Destruction caused by an earthquake is not of same degree at all places. The destruction
at any place depends on the magnitude and distance between the place and hypocenter (or epicenter).
The Himalayan range is a converging type tectonic boundary, where the Indian Tectonic Plate moving towards north collided
with the Eurasian Plate (Tibet) about 55 million years before present. At present the Indian Plate is moving towards Eurasia at
an average velocity of about 4 cm a year and about half of this convergence (~ 2 cm) is absorbed across the Himalayan belt
straining the upper part of crust. Thus, the upper part of the crust is strained all along the Himalaya and deformation takes place
in the form of elastic deformation (strain). This elastic deformation accumulates over years and when it exceeds the strength of
the rock, then displacement occurs along existing fractures or new fractures are developed, which are called geological faults,
spreading seismic waves called earthquake in general terminology. The elastic deformation (strain) is the energy that drives
earthquakes along the Himalaya. Small earthquakes (magnitude smaller than 4) occur every day but large earthquakes occur
less frequently and very strong earthquakes are rare and occur very infrequently causing unimaginable loss of lives and property.
The very strong earthquakes, which are rare, occur after a couple of hundreds of years. The 2015 Gorkha Earthquake (moment
magnitude 7.8) is believed to have occurred after a period of about 182 years, where a similar size earthquake is reported to have
occurred in 1833. Earthquakes with magnitude larger than the 2015 Gorkha Earthquake were reported in the history of Nepal,
such earthquakes (for example the 1934, Mw 8.2) might occur after a very long time. A region in the west of Gorkha has been
interpreted not to have produced any large destructive earthquake since the last 500 years, which might be waiting for next
destructive earthquake in our region if the available list of destructive earthquakes has not missed any major/destructive earthquake
from the same region.
Nepal lies in the lap of the Himalaya, which was formed by the converging plates. Himalaya has witnessed a number of destructive
earthquakes in its history and the 1934 Nepal (Mw 8.2) and 2015 Gorkha (Mw 7.8) Earthquakes are evidences to conclude that
Nepal falls in the world's one of the seismically most active zone.
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Abstracts of Presentation
Earthquakes in Nepal
Lok Bijaya Adhikari
Department of Mines and Geology, Lainchaur
Earthquakes in the Himalayas are common natural phenomenon. Due to the release of energy accumulated for a long time in
the collision zone of Indian Plate and Tibetan Plate, earthquakes occurred in this region. Nepal, situated in the central part of
the active Himalaya has high seismicity. Although intermediate and large earthquakes in this region are infrequent, historic data
shows the occurrence of many great earthquakes in the past. The latest great earthquake (magnitude > 8) that hit Nepal is AD
1934 Bihar-Nepal earthquake (Mw 8.3), which claimed lives of 8519 people alone in Nepal with huge destruction in Kathmandu
valley and Eastern Nepal. Similarly, we can't forget devastation due to the Gorkha earthquake which occurred in 2072 Baishakha
12. National Seismological Center (NSC) has been continuously monitoring earthquakes in and around Nepal since last 36 years.
Currently the region between Terai and Higher Himalaya of about 150 km north-south extension is locked and stress is building
up at the boundary between the Higher Himalaya and the Lesser Himalaya at depth due to the continuous movement of the Indian
plate due north at rate of 4 cm/year and is also colliding with the Eurasian plate. The seismic station in Nepal from various
place records the seismic signal or wave generated during earthquake and is processed in seismological center which will provide
the information on the local magnitude of the earthquake that occurred. The seismological center of Nepal records the great
devastating Gorkha Earthquake of April 25, 2015 Earthquake of local magnitude of 7.6 in Richter scale. The moment magnitude
of this earthquake is 7.8. The seismological center records the 488 aftershocks after Gorkha Earthquake of magnitude greater
than 4. The modified Mercalli Intensity (MMI) scale depicts the shaking severity. The scale records the magnitude of about
IX of the Gorkha Earthquake. These recorded data show that the area nearest to Kathmandu experienced very strong to severe
shaking. The National Seismological Center records the earthquake of magnitude greater than 4 and the seismological center is
disseminating the information to the public by means of website, mobile android apps and also through the hotline service which
is not available nowadays due to significant reduction in number of aftershock as compared to few months after the Gorkha
Earthquake.
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Abstracts of Presentation
Earthquake Safety in Schools
Mukunda Bhattarai
Department of Mines and Geology, Lainchaur
Email: mb2058@yahoo.com
Nepal Himalaya lies in the active seismic belt. Seismicity in the Himalaya is the consequence of the collision of the Indian Plate
with Eurasian Plate. Nepal is exposed to most disaster types including earthquakes, floods, landslides, droughts, storms, avalanches,
hailstorms, fires, epidemics and ecological hazards. A wide range of physiological, geological, tectonic, ecological, meteorological
and demographic factors contribute to the vulnerability of the country. Earthquake can neither be predicted nor stopped the only
way to minimize its impact is to take safety measures.
The earthquake might be responsible for bringing the greatest natural disaster, mostly in case of country like Nepal. Recently
the government of Nepal amended Disaster Risk Mitigation and Management Act 2017’ from the parliament which includes
epidemics, famine, influenza, forest fire, pandemic flu, animal terror, mine accidents, industrial accidents, arson, toxic gas,
chemical or radiation leakage, gas explosion, environmental pollution and deforestation as non-natural disasters. The Ministry
of Home Affairs (MOHA) has the provision of forming organizational structure of disaster management in Nepal which also
includes the issue related to earthquake. The following points indicated by three years Interim plan (2008-2011) should be
considered for the future disaster management plans:
-Adoption of suitable technology for mitigation of disasters with considerations of environmental and ecological impacts.
-Simple and low-cost technology based on local available materials
-Making rescue and relief reliable and effective.
-Carrying out effective public awareness activities with active participation.
-Preparing seismic hazard maps of vulnerable areas etc.
Considering the above facts, the following measures should be taken to minimize the loss of life and property and also for the
earthquake safety in school.
-Implementation of Building Code
-Retrofitting of the old buildings
-Identification of the open space
-Identification of evacuation root
-Irradiation of non-scientific societal concern related to disaster
-Early warning system
-Awareness and drilling
-Street symbol and store house
-Preserving land
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Abstracts of Presentation
Geo- science Curriculum in School
Kabi Raj Paudyal
Central Department of Geology, TU, Kirtipur
Email: paudyalkabi1976@gmail.com
The subject geology along with astronomy is taught in school level curriculum from grade 2 to grade 10. The geology portion
covers only about 3% of the total course of science curriculum. The weightage of earthscience curriculum in school level in
Nepal is very less compared to SAARC. The important contents useful for the nation are not included. For example: the content
of landslide is removed from the syllabus of class 9 and 10 as it is the most occurred geo-disaster for Nepal. Field work and
laboratory works are missing in the curriculum as the geology is field-based applied science. Moreover, there exist several errors
in the existing text books. The authors of these books have no qualification in geology subject. There is no uniformity in contents
and their description in the proposed text books. Almost all the teachers involved in school teaching are not from geology
background. These all situation clearly shows that schools are giving wrong education to the students in geology subject which
is bitter truth for us. To overcome these problems, curriculum should be re-designed meeting with national demand covering
appropriate weightage, extensive corrections should be made in existing text books and teachers should be trained with the
involvement of relevant experts. The curriculum should focussed on minerals and rocks of Nepal, origin of the Himalaya, most
potential geo-disasters like landslide, earthquake, river flooding, Glacier Lake Outburst Floods and land subsidence in Nepal,
physical geology, geo-tourism and geoparks as well as role of geologists in nation building.
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A Glimpse of One Day Workshop On Earthquake Safety Day-2074
Nepal Geological Society

January 27, 2018 (Magh 13, 2072)

Participants on One-Day Workshop on Earthquake Safety Day-2074

Group photograph of Presenters with NGS Committee
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Scientific Talk Program
organized by

Nepal Geological Society
Date: 2074/11/3

Department of Mines and Geology (DMG), Auditorium Hall Lainchaur, Kathmandu

Invitation
Subject: Scientific talk program
I am pleased to invite all the members of the Nepal Geological Society to attend the following scientific talk program.
Title of the presentation:
1. Introduction to Earthquake Observation Network of National Research Institute for Earth Science and Disaster
Resilience (NIED), Japan (15 minutes)
2. Overview of Strong Ground Motions in Kathmandu Valley during the Mw 7.9 Gorkha Earthquake and Implications
for Earthquake Disaster Mitigation (15 minutes)
The presentations will be followed by floor discussion (30 minutes).
Presenter: Dr. Yadhab Prasad Dhakal, Life Member, Nepal Geological Society
Date: 3 Falgun, 2074 (15 Feb, 2018), Thursday
Time: 14:00 hrs.
Venue: Auditorium hall, Department of Mines and Geology, Lainchaur
I look forward to welcoming you all in the event.
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Nepal Geological Society (NGS)
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Scientific Talk Program

ABSTRACTS

Topic 1
Introduction to Earthquake Observation Network of National Research Institute for Earth Science
and Disaster Resilience (NIED), Japan
Yadab Prasad Dhakal
The network centre for earthquake, tsunami, and volcano of NIED is established for mitigating disasters though monitoring of
waves on land and sea floors. The network centre has more than 1600 strong-motion seismographs (K-NET and KiK-net)
distributed throughout the Japanese islands to record strong shakings from earthquakes. The network centre has about 800 high
sensitivity seismographs installed at the depth of 100 meter or more to detect earthquakes precisely. Also, the network has 70
broadband seismographs installed inside tunnels at hard rock sites. I will discuss the rationale behind the establishment of the
various kinds of observation networks and their applications in disaster mitigations and early warnings. For detail information,
please visit

Topic 2
Overview of Strong Ground Motions in Kathmandu Valley during the Mw 7.9 Gorkha Earthquake
and Implications for Earthquake Disaster Mitigation
Yadab Prasad Dhakal
Large magnitude earthquakes that occur close to the human settlements and infrastructures can cause loss of human lives and
properties. The strong ground shakings at a site is a result of three effects: the earthquake source effects (such as slip velocity
on the fault plane, rupture propagation and durations), the path effects (such as attenuation characteristics along the path between
the fault rupture and the site), and the site effects (such as amplifications of waves due to the local geology). The magnitude 7.9
Gorkha earthquake caused heavy destructions in wide areas in mountains and valleys. In this presentation, I will explain the
source rupture process of the Gorkha earthquake and site effects in Kathmandu valley in particular. Also, I discuss some
implications of the Gorkha earthquake records for earthquake disaster mitigations of long-period structures such as tall buildings
and short-period structures such as low-rise buildings. The papers co-authored by the speaker on the Gorkha earthquake can be
downloaded freely from the following links:
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A Glimpse of Scientific Talk Program by Dr. Yadab Prasad Dhakal
Nepal Geological Society
Feb 15, 2018, (Falgun 3, 2074)

Participants in the scientific talk program

Dr. Yadhav Prasad Dhakal presenting his paper
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A Glimpse of Scientific Talk Program by Dr. Yadab Prasad Dhakal
Nepal Geological Society
Feb 15, 2018, (Falgun 3, 2074)

President and Deputy General Secretary of Nepal Geological society & chair of Scientific Sub-committee giving the Token
of Love to the presenter: Dr. Yadav
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Scientific Talk Program
organized by

Nepal Geological Society
Date: 2074/11/29

Department of Mines and Geology (DMG), Auditorium Hall Lainchaur, Kathmandu

Invitation
Subject: Scientific talk program
I am pleased to inform you that Prof. Harutaka Sakai is visiting Nepal next week just for couple of days. He is also retiring from
Kyoto University this month. He has kindly accepted our invitation to deliver a talk on his on-going research activities in Nepal
prior to his retirement.
I extend an invitation to all the members of Nepal Geological Society to attend the following scientific talk program.
Presenter: Prof. Dr. H. Sakai (Japan)
Title of Presentation: “Memorial Lecture of Retirement”
Part I: Advances of my study on Himalayan geology during 38 years since 1980 (Time: 1 to 1.5 hrs)
Part II: Educational aid activity for development of Nepal during 38 years since 1980 (Time: 0.5 hrs.)
The presentation will be followed by discussion (15 minutes)
Date: 2074-11-29 (Tuesday)/(13 March, 2018).
Time: 3:30 pm to 5:30 pm
Venue: Auditorial Hall, Department of Mines and Geology, Lainchaur
I look forward to welcoming you all at the event.

Prof. Dr. Tara Nidhi Bhattari,
Chairman
Scientific Committee
Nepal Geological Society (NGS)
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Scientific talk program About Memorial Lecture of Retirement
Prof. Harutaka Sakai
Kyoto University, Japan

ABSTRACTS
Part I
I have been studying the Himalayan Geology in Nepal during the last 38 years since 1980. During the first three years, I engaged
both teaching job at the Department of Geology, Tri-Chandra Campus and studying the Lesser Himalayain Palpa and Syanjya
districts. I was dispatched at Tri-Chandra Campus from the Japan Overseas Cooperation Volunteer (JOCV). After intensive
geological research works for about 365 days, I could have mapped and established lithostratigraphy of the Tansen Group from
the late Paleozoic, Sisne Formation to the early Miocene, Dumri Formation and that of the middle Proterozoic, Kali GandakiSupergroup
which can be correlated with the Nawakot Group in Central Nepal. I discussed tectonics and paleo- environmental history of
the Lesser Himalaya on the basis of their structures and sedimentary facies. After establishment of the autochthonous Lesser
Himalayan sediments, main theme of my study got onto the thermal history and tectonic evolution of the metamorphic nappe
that extensively covers the autochthonous Lesser Himalayan sediments. In addition, I carried out Paleo-Kathmandu Lake Drilling
Project (PKL) in order to reveal changes in Indian monsoon climate and recent tectonics in and around the Kathmandu Valley
since 1999. In this talk program, I will focus only on the recent advance of understanding on the thermal history and tectonics
of the metamorphic nappe and underlying and overlying sediments by means of double dating by zircon U-Pb and fission-track
method. Furthermore, I will also discuss on the origin of the Kali GandakiSupergroup on the basis of geochemical study.

Part II
For the purpose of providing safe and cheap accommodation for field training of students of Geology Department, I and Japanese
donors of Shuyu 40 Society (OB & OG society of Shuyu-kan High School) constructed the first school building at Malekhu,
Dhading district in 1995 under collaboration with villagers and university staffs. The second two-story building was also built
by financial support of Shuyu 43 society and contribution from the villagers. More than 1800 students have had field training
using the school buildings at Malekhu till 2018.
For the same purpose, 10+2 school building and high school building are constructed in Palpa district at Dumre in 2000 and at
Masyam in 2008, respectively by financial support by many Japanese donors and Naomura Foundation. In addition primary
school building was constructed at Dumre by the Grass-root aid program of the Japan Embassy. The 10+2 school building was
expanded and became three-story building at present. More than 1000 students have spent 2-3 weeks field training using those
facilities under generous support by villagers.
After Gorkha Earthquake in 2015, more than thousands school buildings were collapsed or broken, but fortunately our constructed
school building had no damages because of their earthquake-resistant structure. Junbesi (Solukhumbhu district) school building
was also collapsed by the earthquake, but now reconstructed by financial support from my Japanese friends. Opening ceremony
of the newly built earthquake-proof school building is scheduled to hold on 18 March, 2018. I hope that those six buildings
contribute to bottom up of education in local area, in addition to improve geological field training.

82

Bulletin of Nepal Geological Society, 2018, vol. 35

A Glimpse of Memorial Lecture of Retirement By Prof. Harutaka Sakai
Nepal Geological Society
Mar 13, 2018, (Falgun 29, 2074)

Prof. Harutaka Sakai presenting his paper about his experience in Nepal Himalaya

Presentation by Prof. Dr. Sakai
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A Glimpse of Memorial Lecture of Retirement By Prof. Harutaka Sakai
Nepal Geological Society
Mar 13, 2018, (Falgun 29, 2074)

Honor to Prof. Dr. Sakai by President, NGS

Group Photograph of participants with Prof. Harutaka Sakai
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ljgfzsf/L uf]/vfe"sDk @)&@ sf] :d[ltdf
g]kfn ef}ule{s ;dfh
åf/f cfof]lht
kqsf/ ;Dd]ng @)&%

ldlt M @)&%÷)!÷!@ (April 25, 2018)
:yfg M l;+rfO ljefu, hfjnfv]n -7"nf] ;efsIf_
;do M lbp;f] !!M#) ah]b]lv !$M)) ah];Dd

sfo{tflnsf

Pd=;L=M >L ;'/]Gb| dxh{g,
-pk dxf;lrj g]kfn ef}ule{s ;dfh_
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Press meeting on the third memory of 2015 Gorkha Earthquake
Press meeting on the memory of 3 years of the Gorkha Earthquake was conducted by the NGS on April 25, 2018 in the
Auditorium Hall of Department of Irrigation, Jawalakhel, Lalitpur. On the occasion, 25 journalists from different media houses
participated. The program was chaired by President of the Nepal Geological Society, Dr. Kabi Raj Paudyal and General Secretary
of NSET Dr. Amod Mani Dixit was the chief guest. Prof. Dr. Tara Nidhi Bhattarai (Member, National Reconstruction Authority),
Dr. Deepak Chamlagain (Assistant professor, Department of Geology, Tri-Chandra Multiple Campus), Dr. Sudhir Rajaure (Deputy
Director General, Department of Mines and Geology) and Mr. Mukunda Bhattarai (Seismologist, National Seismological Center)
delivered their presentation related to Gorkha Earthquake and its aftermath. After the presentation, a press release was distributed
to the media persons and all the participants. Chief Guest of the program Dr. Amod Mani Dixit highlighted the need of such
program to disseminate the research findings related to earthquake to the stake holders during his speech. At the end of the
program Vice President of the Nepal Geological Society gave vote of thanks. The program was conducted by Mr. Surendra
Maharjan, Deputy General Secretary of the Nepal Geological Society.
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ljgfzsf/L uf]/vf e"sDk @)&@ sf] :d[ltdf g]kfn ef}ule{s ;dfh (NGS) sf cWoIf
8f= slj/fh kf}8\ofn4f/f k|:t't :jfut dGtJo
wGojfb pb\3f]ifs ldq Û Û
ljgfzsf/L uf]/vf e"sDk @)&@ sf] :d[ltdf g]kfn ef}ule{s ;dfh4f/f cfof]lht kqsf/ ;Dd]ngsf k|d'v cltly 8f= cfdf]bdl0f lblIftHo",
xfd|f] lgdGq0ffnfO{ :jLsf/ u/L ljleGg lgsfoaf6 kfNg' ePsf cltly dxfg'efjx? tyf ljleGg ldl8of af6 cfpg' ePsf kqsf/ tyf ;~rf/sdL{Ho"x?,
g]kfn ef}ule{s ;dfhsf k"j{ cWoIfHo"x? tyf ;DdfgLt ;b:oHo"x?,
vfgL tyf e"ue{ ljefusf dxflgb]{zs tyf pk—dxflgb]{zsHo"x?,
l;+rfO ljefusf dxflgb]{zs tyf pk—dxflgb]{zsHo"x?,
g]kfn ;/sf/sf pRr kb:t JolQmTjx?,
e"ue{zf:q ljefu, lqrGb| ax'd'vL SofDk;sf k|d'vHo",
lqe'jg ljZjljBfnaf6 kfNg' ePsf k|fWofksHo"x?,
g]kfn ef}ule{s ;dfhsf cfb/0fLo tyf ;xsdL{ ;fyLx?,
ljBfyL{ efOalxgLx? Û Û
g]kfn ;/sf/ u[x dGqfnon] @) cf} e"sDk ;'/Iff lbjzsf] cj;/df
æ;jn ;d'bfo / :yfgLo ;/sf/, e"sDkLo ;'/Iffsf] jlnof] cfwf/Æ eGg] d"n
gf/fsf ;fy df3 @ ut] b]lv a}zfv !@ ut] ;Dd ljleGg hgr]tgfd"ns
sfo{s|d ul/ dgfpg cfXjfg u/]sf]df g]kfn ef}ule{s ;dfhn] klg cfˆgf]
tkm{ j f6 s] x L k| o f;x? ub} { cfPsf] hfgsf/L u/fpg rfxfG5' M

s]—s] ug{' kb{5<
—e"sDksf] tof/L eg]sf] s] xf] < /fHo kIfn] o;sf] tof/L u/]sf]
cfef; ePsf] 5 t<
—e"sDk h:tf] ljgfzsf/L lakb\nfO{ Wofgdf /fvL ;f] cg';f/ hldgsf]
alu{s/0fdf cfwfl/t e"—pkof]u gLlt cjnDag ul/Psf] 5 jf 5}g<

!= o;} ;Gbe{df df3 @ ut] @) cf} e"sDk ;'/Iff lbj; d"n ;df/f]xsf]
sfo{qmdddf o; ;dfhn] ;lqmo e"ldsf v]n]sf] lyof] . ;fy} /fli6«o tyf
:yfgLo ;+rf/ dfWodaf6 e"sDkLo hf]lvd Go"gLs/0fsf nflu ckgfpg' kg]{
laleGg lzif{ s df r] t gfd' n s cleJolQm, 5nkmn / ;' e mfj lbof] .

5nkmnsf ljifox? M
o; jif{sf] e"sDk ;'/Iff lbjzsf] d'Vo gf/f æ;jn ;d'bfo / :yfgLo
;/sf/, e"sDkLo ;'/Iffsf] jlnof] cfwf/Æ elgPsf] 5 . ;jn ;d'bfo eGgfn]
r]tgfn] o'Qm, ;r]t, cg'zfl;t, sfg'gk|lt pQ/bfoL, lh1f;' ;d'bfo eGg]
a'lemG5 . To;} ul/ ;an :yfgLo ;/sf/ eGgfn] k"jf{wf/ lgdf{0fk|lt 1fg
ePsf], gLlt lgdf{0f / To;sf] sfof{Gjogdf z;Qm e"ldsf v]Ng ;Sg], ljkb\df
o'jf kl/rfng ug{ ;Sg], vj/bf/L / /vjf/L ug{ ;Sg] r]tgf ePsf], ;s/fTds
;f] r sf ;fy ljkb\ Joj:yfkg ug{ ;Sg] ;/sf/ eGg] a' l emG5 .

@= df3 !$ ut] lghL tyf cfjf;Lo laBfno dxf;+3 (PABSON)
;Fu ;dGjo ul/ ljBfno txdf cWofkg/t lj1fg lzIfsx? tyf ljBfno
;+rfnsx? ;d]tsf] pkl:yltdf e"sDkLo la1fg, g]kfndf e"sDkLo hf]lvd,
ljBfnodf e"sDkLo hf]lvdsf] tof/L tyf kf7\oqmddf /x]sf q'l6x?sf] ljifodf
5nkmn cfof]hdf ul/of] .
#= a}zfv !@ ut] uf]/vf e"sDk @)&@ sf] ;Demgfdf at{dfg /
eljiodf ug{' kg]{ tof/L ;DaGwdf o; ljwfdf ;+nUg lj1x?sf] pkl:yltdf
kqsf/ ;Dd] n g (Press Conference) cfof] h gf ub} { 5 f} F .

of] cfFkm}df r]tgfd'ns sfo{s|d xf] . o; leqsf If]qx?df M
!= g]kfn lsg e"sDkLo hf]lvddf 5 < o;sf] lj1fg a'emfpg' kb{5
tfls oxfF a:g] xfdL ;a} o; k|lt xf] of xf]Ogsf] ax; ug{ gk/f];\ .

kqsf/ ;Dd] n g (Press Conference) sf] p2] Z o M

@= e"sDkLo hf]vLd kSsf kSsL 5 eGg] eP kl5 ;fjwfgL s;/L
lng]< o;sf] nflu e"sDkk"j,{ e"sDksf] j]nf / e"sDk kl5sf] tof/L ;DaGwdf
/fHokIf nlrnf] x'g' x'Fb}g .

—uf]/vf e'sDk @)&@ af6 xfdLn] s] l;Sof}F < ;a{;fwf/0fn] a'‰g]
efiffdf 5nkmn ug]{ .
—uf]/vf e"sDk kl5 xfn;Dd cg';Gwfgsf cfwf/df x]bf{ g]kfnsf]
dWo tyf klZrd efudf e"sDksf] hf]lvd nfdf] ;donfO{ 6of]{ jf 5}g<

#= e"sDkaf6 lg:sg] t/Ëx?n] k|ToIf ?kdf xfd|f] Hofg lnFb}g, j?
xfd|f ;+/rgfx? h:t} 3/, c:ktfn, ljBfno, k"n—k"n];f cflb eTlsP/ jf
sdhf]/ hldgdf klx/f] hfg], lxdtfn lj:kmf]6g x'g], hldg efl;g], hldg
t/nLs/0f x' g ] cflb k| l s| o fsf] sf/0f xfdL ljkb\ d f km:b5f} F .

—alnof] 3/ tyf cGo ef}lts ;+/rgf agfpg e"sDk kl5 s] s:tf
vf]h gLlt cjnDag ul/Psf 5g\ / ;fFlRrs} nfu' ePsf 5g\ jf 5}gg\ <
—alnof] ;+/rgf lgdf{0f ug{ ef}ule{s tyf ;]:df]nf]lhsn cWoog
ul/Psf] 5 jf o;nfO{ ;fdfGo ?kdf x]/L ;+/rgfsf] kIfnfO{ dfq PstkmL{
x]l/Psf] 5 <

$= e"sDk xfd|f] If]qsf] nfuL k|fs[lts lgod xf], o;nfO{ xfdL /f]Sg
;Sb}gf}F To;}n] ;Defljt hf]lvd Go"gLs/0f ug'{ g} xfd|f] tof/L xf] .
%= tof/L leq s] s] kb{5g\ < cfhsf xfd|f lj1x? atfpg' x'g]5 .
/fHo kIfaf6 s]—s:tf tof/L ePsf 5g\ < kqsf/ ldqx?n] ;d]6\g' x'g]5 .

—g]kfndf e"sDk ;DalGw tYof°df cfwf/Lt ;lx ;"rgf k|jfx ug{
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^= e"sDk cfO;s]kl5, b]z ljkb\df kml;;s]kl5 e"ue{ljbnfO{ af]nfP/
e"sDk slxn] ;Dd hfG5 < km]l/ hfG5 ls hfFb}g < hfG5 eg] yfxf x'Fbfx'Fbf
klg /fHonfO{ lsg yfxf lbg' ePg < lsg cWoog cg';Gwfg kof{Kt x'g
;s]g < h:tf xfdL e"ue{ljb tyf e"sDkljbx?nfO{ ;f]Wg] k|Zg cfh e"sDk
guPsf] a]nf ;f]lwlbg'xf];\ . xfdL e"sDk uPsf] a]nf xf]Og, e""sDk hfg' k"j{
ax; ug{ rfxfG5f}F ldl8ofsf ;fyLx? ;Fu / /fHosf ;DalGwt lgsfox?
;Fu .

—k|f= 8f= tf/flglw e§/fO{
/fli6«o k'glg{df{0f k|flws/0f lgb]{zs ;ldltsf ;b:o tyf lqrG›
ax'dv
' L SofDk; e"ue{ ljefusf k|fWofks Pjd\ al/i7 OlGhlgo/LË, e"ue{ljb
—>L ;'lw/ /hf}/] pk—dxflgb]{zs
vfgL tyf e"ue{ laefu, al/i7 e"sDkljb
-g]kfnsf] e"sDkdf ljBfjfl/lw zf]wfyL{_
—8f= lbks rfDnfufOF{
pkk|fWofks, lqrG› ax'dv
' L SofDk;, e"ue{ laefu -o'jf e'sDkljb_
—>L d's'Gb e§/fO{

e"sDkLo ljkb\ Go"gLs/0fsf nflu cfjZos hldgsf] cWoog,
;]:dLs tYofª\sdf cfwfl/t hldgsf] jlu{s/0f / e"sDk lgDTofpg] zlQm
;+lrt ePsf If]qx?sf] cWoog, cg';Gwfg u/L tYok"0f{ hfgsf/L lbg] sfd
o; ;dfhdf cfj4 lj1x?sf] xf] . /fHosf x/]s ;DalGwt lgsfodf e"ue{ljbsf]
;+nUgtfnfO{ ;txL ?kdf /fvL OlGhgLo/LË kIfnfO{ dfq x]l/of] eg] ;+/rgfsf]
lbuf]kgf x'g ;Sb}g .

jl/i7 clws[t, vfgL tyf e"ue{ ljefu, e"sDk dfkg s]G› -o'jf
e'sDkljb tyf g]kfnsf] e"sDkdf ljBfjfl/lw ;f]wfyL{_
e"sDk;DaGwL ;xL / cfjZos ;"rgf ;a}df k'¥ofOlbg'xg' Media
sdL{x?;Fu cfu|x ub{5' . cfˆgf] sfo{Jo:ttfsf] afjh't klg o; sfo{qmddf
pkl:yt eO xfdLnfO{ lbIfLt agfOlbg'x'g] lj1x?, cltlyx?, kqsf/
dxfg'efjx? tyf pkl:yt ;a}df o; sfo{qmddf :jfut ub}{ cjsf] afFsL
;do e"sDkLo ljkb\sf] af/]df w]/} sf]0faf6 k|:t't / 5nkmn ug{ pkl:yt
;a}df cg'/f]w ;d]t ub{5' .

&= uf]/vf e"sDkkl5 k|sflzt xfn;Ddsf k|fo w]/} h;f] cg';Gwfgx?sf]
cfwf/df x]bf{ g]kfnsf] dWo tyf klZrd efudf e"sDksf] hf]lvd 6g'{ eGbf
emg a9]sf] b]lvG5 .
log} k| ; Ëx?df rrf{ ug{ cfh xfd| f ] ;fd' x' g ' x ' G 5 M
—8f= cfdf]bdl0f bLlIft,
NSET sf k"j{ 8fO/]S6/ tyf al/i7 e"sDklj1

wGojfb Û Û
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Abstracts of Presentation
Enhancing Disaster Resilience in Nepal
(Some thoughts shared with Nepal Geological Society in a program organized in
Kathmandu on the Occasion of the Third Anniversary of Gorkha Earthquake, April
25, 2018)
Amod Mani Dixit
National Society for Earthquake Technology– Nepal (NSET)
Email: amod.dixit@gmail.com
Despite all adversities, Nepal is successfully enhancing disaster resilience and effectively conducting vulnerability reduction by
implementing feasible actions that are effectively enhancing disaster knowledge, capacity, and creating better policy improvement.
This is being done through innovative adaptation of applicable technologies, recognition of the need of combining social and
technical approaches for disaster risk reduction, working with community centred approaches with inclusion of social mobilisers
and local change agents such as teachers and social/political leaders in planning, design and implementers of disaster risk reduction
and preparedness works.
Examples are the successful advocacy resulting implementation of disaster awareness and school earthquake safety program,
and the Building Code Implementation program. The later has worked with more than a sample 30 largest municipalities among
about 300 urbanizing settlements and a couple of rural settlements for improving seismic performance of new building constructions
by ensuring compliance to the national building code. With a target indicator of 60 compliance to the national building code,
the actual achievement is more that 70 % of compliance – it means more than 70 out of 100 new buildings in the municipalities
will ensure life safety even in case of a design seismic loading of IX MMI of earthquake shaking intensity. More than 70 percentage
of population in these municipalities have been provided with information and knowledge on earthquake hazard, social and
physical vulnerabilities, and possible ways of achieving earthquake safety during an earthquake. These are sample demonstration
achievements attained due to a close collaboration and understanding developed between civil society organizations government
institutions at the central and local levels.
The country unfortunately was caught in the middle by the massive Gorkha earthquake. The country could cope with the initial
response and started reconstruction which has been difficult, and disturbed by political and several other endemic factors. However,
there are indications that the country is learning fast and improving the reconstruction process, and also dealing with the long
term needs for improving disaster risk management capability of the country, including mainstreaming DRM into all development
sectors of economy including the design and construction of physical infrastructure and critical facilities. Despite the gloomy
statistics of the past 50 years of more than 70% of disaster-related deaths and more than 25% of disaster-related building damage
taking place due to extensive risk disasters, and with a significant proportion of the national GDP being lost annually to natural
hazard disasters, Nepal has been trying innovative and organized approaches for reconstruction - the slow process of reconstruction
has been heavily criticised and has precipitated in several political consequences. But there is a silver lining – a closer look of
reconstruction process confirms 92% compliance to the prescribed requirements of building back better, even of the rural
reconstructions. Nepal is fast learning the skills and developing capabilities in disaster risk management and progressing steadily
in fulfilling her commitments to meet the Sendai indicators including the needs of Building Back Better.
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Abstracts of Presentation
e"sDkLo Iflt Go"gLs/0fsf r'gf}lt / ;dfwfgsf kIfx?
k|f= 8f= tf/flglw e§/fO{
e"ue{zf:q laefu, lqrG› SofDk;
e"sDk Pp6f k|fs[lts k|lqmof xf] . e"sDknfO{ /f]Sg ;lsFb}g / e"sDk hfG5 eGg] s'/f yfxf kfpFbfkfpFb} klg slxn] hfG5 eg]/ ls6fgLsf ;fy ltly ldlt
tf]Sg] a}1flgs k|ljlw clxn];Dd lasf; ePsf] 5}g t/ o;f] eGb}df xfdLn] cQflng' kg]{ s'/f s]lx klg 5}g, lsgeg] of] k|fs[lts ljkb\af6 aRg] ljleGg
pkfox? a}1flgsx?n] laslzt ul/;s]sf 5g\, t/ olt s'/f hfGbfhfGb} klg lj=;+= @)&@ ;fnsf] ljgf;sf/L e"sDkn] k'¥ofPsf] Iflt ef]Ubf ef]Ub} klg
;Defljt cfufdL ljgfzsf/L e"sDkLo Iflt Go"gLs/0f ug{ xfd|f;fd' s]lx r'gf}ltx? eg] cj:o 5g\, M
!= /fli6«o gLltsf] vfFrf] M sfo{Gjogdf /x]sf gLltx?nfO{ kl/dfh{g ub}{ / e"sDkLo Iflt Go"gLs/0fnfO{ s]G›df /fv]/ Pp6f /fli6«o gLlt agfpg afFls
g} 5, cFem egf} eg] ;/sf/L k|fyldstfdf of] laifon] k|j]z kfPs} 5}g .
@= /fli6«o e"—pkof]u gLlt – @)^( sf] sfo{Gjog M of] gLlt cg'?k P]g, lgod, dfkb08 tyf sfo{l{jlwx?sf] lgdf{0f ePsf] 5}g, To;}n] e"ldsf] pkof]u
emNsg] ul/ gS;f agfP/ ufpF;x/df a:tL a;fpg h?/L b]lvG5 . c? s'/fx?sf] ;fy;fy} ef}ule{s b[li6sf]0fn] klg of]Uo 7fpFsf] lgwf{/0f ug]{lt/ xfd|f]
Wofg k'u]sf] 5}g .
#= ljkb\ hf]lvd Go"gLs/0f tyf Joj:yfkg P]g, @)&$ sf] sfo{Gjog M of] P]gdf plNnlvt ;+u7gfTds 9fFrf cg'?ksf ;/sf/L lgsfox?sf] oyf;Dej
rfF8f] u7g ul/ e"sDk nufot c? ljleGgvfn] ljkb\af6 l;lh{t Ifltsf] Go"gLs/0f ug{ s]G›Lo, k|b]z, / :yfgLo ;/sf/x?n] tbf?stf b]vfpg' ;dosf]
dfu xf] .
$= e"sDk cWoog tyf cg';Gwfg s]G› sf] :yfkgf M e"sDkLo Iflt Go"gLs/0f;Fu ;DalGwt ;jfnx?sf] ;Daf]wg ug{ uxg cWoog / cg';Gwfg ug]{ ;/sf/L
lgsfosf] cfj:ostf k5{ . pbfx/0fsf] nflu, xfd|} l5d]ls d'ns
' ef/tdf k[YjL lj1fg dGqfno cGt{ut æg];gn ;]G6/ km/ ;]:df]nf]hL (National Center
for Seismology) 5, h;n] Jofks cWoog cg';Gwfg ul/ e"sDk ;DalGw cflwsfl/s hfgsf/L u/fpF5 . To:t}, rLgdf Toxfsf] :6]6 sfplG;n cGtu{t
e"sDkLo Iflt Go"gLs/0f ug{ sfg'lg ?kdf g} ærfOgf cy{Sj]s P8ldlg:6«z
] g (China Earthquake Administration) sf] Joj:yf ul/Psf] 5, t/ xfdLn]
eg] e"sDk ;DalGw cWoog, cg';Gwfg, eljioaf0fL, / ;a{;fwf/0fsf] rf;f]nfO{ ;Daf]wg ug{sf] nflu clxn] ;Dd s'g} ;/sf/L ;+:yf u7g ug{ ;s]sf
5}Fgf} . o; k|;Ëdf pBf]u, jfl0fHo tyf cfk"lt{ dGqfno cGt{utsf] vfgL tyf e"ue{ ljefudf /x]sf] e"sDk dfkg s]G›nfO{ lzIff, lj1fg tyf k|ljlw
dGqfno cGtu{t NofP/ o;sf] :t/f]Gglt ug]{ lt/ xfd|f] Wofg hfg' h?l/ 5 .
%= dfgj ;+;fwgsf] lasfz M e"sDkLo Iflt Go"gLs/0fsf] nflu ljleGg ljwfsf lj1x? ;lDdlnt Pp6f ;d'x agfP/ sfd ug{' k5{ / pQm ;d'xdf c?
ljifosf lj1x?sf] ;fy;fy} :6«Sr/n OlGhlgo/, OlGhlgol/Ë e"ue{zf:qL, / OlGhlgol/Ë ;]:df]nf]lh:6 sf] lgtfGt cfj:os k5{ / oL ljwfx? dWo]
OlGhlgol/+u ;]:df]nf]lhdf :gftsf]Q/ txsf] cWofkg xfd|f lj:jljWofnox?df x'b}g, To;}n] of] laifonfO{ cWofkg u/fpg ljZjljBfnox?nfO{ k|f]T;fxg
ug{ cfjZos 5 .
^= ;/sf/L lgsfodf k|fljlwsx?sf] b/aGbL l;h{gf M ;+l3o ;+/rgfdf b]z uO;s]sf] x'gfn], e"sDkLo Iflt Go"gLs/0fsf nflu rflxg] lj1tfsf] klxrfg /
To;sfnflu s]G›, k|b]z, / :yfgLo lgsfodf cfj:os kg]{ ;+u7gfTds ;+/rgf, / b/aGbLsf] Joj:yf ug{' kg]{ s'/f lt/ xfd|f] Wofg s]lG›t ePsf] g} 5}g .
e"sDkLo hf]lvd Go"gLs/0f xfdL ;a}sf] rf;f] xf] / of] sfo{ ;DkGg ug{ ;Dk"0f{ ;dfh Psh'6 eP/ nflu kg{' k5{ / of] k'lgt sfo{df ;+rf/
dfWodn] dxTjk'0f{ ;]ts
' f] ?kdf e"ldsf v]Ng' k5{ To;}ul/, g]kfn ef}ule{s ;dfhn] klg cfˆgf ;b:ox? dfkm{t ;/f]sf/jfnf lgsfox?nfO{ cfj:os k|fljlws
1fg a]n}df ;+Zn]if0f ug{ ;Sg' k5{ / To;f] ePdf dfq e"sDk k|lt/f]ws ;dfhsf] lgdf{0f ;Dej x'g]5 .

90

Bulletin of Nepal Geological Society, 2018, vol. 35

Abstracts of Presentation
@)&@ sf] uf]/vf e"sDksf] ;Demgf / l;Sg'kg{] kf7
;'wL/ /hf}/]
vfgL tyf e"ue{ ljefu
g]kfn nufot lxdfno If]qdf ;fgf e"sDkx? lbgx'F uO/fv]sf x'G5g t/ zlQmzfnL lagf;sf/L e"sDk w]/} nfdf] ;dok5L dfq hfg] u/]sf] kfOG5 . zlQmzfnL
lagf;sf/L e"sDk hfFbf s]xL ;]s]08leq} csNklgo ef}lts tyf dfgljo Iflt x'g;S5 / of] xfdLn] laqmd ;Djt !(() ;fndf uPsf] dxfe"sDk, @)#&
;fndf aemfªdf uPsf] e"sDk, @)$% ;fndf pbok'/df uPsf] e"sDk / @)&@ ;fndf uPsf] uf]/vf e"sDkx?af6 yfxf kfO;s]sf 5f}F . e"sDksf] e/kbf]{
eljiojf0fL ug{;Sg] Ifdtf xfn;Dd laZj;+u 5}g . e"sDkaf6 x'g;Sg] Iflt sd ug'{ g} cfhsf] cfjZostf xf] .
ckgfpg'kg]{ pkfox?
—ljgf;sf/L e"sDkx? nfdf] ;do kZrft cfpg] x'bF f o:tf e"sDksf] af/]df a}1flgs tYofFsx?sf] sdL 5 To;}n] e"sDksf] jf/]df cg';Gwfgsfo{
nfO{ k|fyldstfdf /flvg'kb{5 .
—e"ue{ tyf e"sDk cg';Gwfgdf ul/g] vr{ vr{ geP/ Ps nuflg xf] h;sf] k|ltkmn t'?Gt} gcfpg] xFbf o;df ;DalGwt ;a}n] w}o{tf /fvL
>f]t ;fwg h'6fpg cfjZos 5 .
—cg';Gwfg Ps hl6n sfo{ ePsf]n] o;df of]Uo JolQmsf] cfsif{0f a9fpg cfjZos gLltx? agfOg'k5{
—e"sDkaf6 x'g;Sg] Ifltsf] cg'dfg ug{ g]kfne/sf] e"sDk hf]lvd cj:yfsf] hfgsf/L kfpg e"sDk hf]lvd gS;fsf] :t/f]GgtL ul/g'k5{ .
—e"sDk hf]lvd gS;fdf b]vfOPsf] hf]lvd tyf e"ue{sf] cj:yf cg';f/ e"pkof]u gLlt / hf]lvd sd ug{sf] nflu o; ;DaGwL lj1sf] ;Nnfx
cg';f/ cfjZos P]g tyf lgodx? agfOg'kb{5 .
—e"sDksf] hf]lvd tyf e"ue{sf] b[li6sf]0faf6 a9L Iflt x'g;Sg] Ifqdf ;DejeP;Dd s[lifsf] nflu k|fyldstf lbOg'kb{5 .
—e"sDksf] hf]lvd tyf e"ue{sf] b[li6sf]0faf6 t'ngfTds sd Iflt x'g;Sg] :yfgx?df dfq j:tL tyf zxl/s/0f ul/g'kb{5 .
—e"ue{ tyf e"sDk hf]lvdsf] cj:yf cg';f/sf] lgdf{0f ;+lxtfsf] lgdf{0f / o;sf] sfof{Gjog ul/g'kb{5 .
—cg';Gwfgsfo{x? lg/Gt/ eO/x]sf] x'Fbf ef}ule{s tyf e"sDk hf]lvdsf] If]qdf gof kl/0ffd tyf cg'ej k|fKt ePsf] cj:yfdf ejg lgdf{0f
;+lxtfsf] lgoldt kl/dfh{g ul/g'kb{5 .
—7"nf ljsf; k"jf{wf/sf lgdf0f{sfo{ ug'{k"j{ lgdf0f{:yn tyf If]qsf] ef}ule{s tyf e"sDk hf]lvd cWoog ul/ hf]lvd sd ug{sf] nflu pko'Qm
pkfox? ckgfOg'kb{5 .
—;j} k|sf/sf e"sDk k|lt/f]wL ;+/rgf lgdf{0f sfo{df lgdf{0f :ynsf] ef}ule{s cWoog, e"sDkLo hf]lvd cg'dfg u/]/ ;f] cg';f/sf] OlGhlgol/ª
l8hfOg u/L lgdf{0f ;fdu|L -afn'jf, lu6L_ sf] ;d]t u'0f:t/sf] klg lg/Gt/ cg'udg ul/g'kb{5 .
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g]kfndf e"sDkLo k|sf]ksf] cj:yf Pj+ cjnDjg ug'{ kg]{ gLltx?
bLks rDnfufO{+
e"ue{ zf:q ljefu, lq–rGb| ax'd'vL SofDk;, lqe"jg ljZjljBfno, sf7df8f}+
g]kfn pRr e"sDkLo k|sf]k lglxt lxdfno If]qsf] dWo efudf kb{5 . lj=;+=@)&@ sf] uf]/vf e"sDk kZrft o; If]qsf ;ls|o b/f/x?sf] pTvgg\sf]
dfWodaf6 ;'Id cWoog u/L k|sf]ksf] jf:tljs d"NofÍg ug]{ sf]l;; ul/Psf] 5 . o; n]vsf n]vs j}1flgs ;Da4 ;d'xx?n] P]ltxfl;s Pj+ k|fu–P]ltxfl;s
e"sDkx?sf] cWoogaf6 o; If]qdf lglxt e"sDkLo k|sf]ksf] cj:yfsf] s]xL j}1flgs cg'dfgx? u/]sf 5g\ . g]kfndf ljutdf uPsf e"sDkx?sf] lnlvt
Oltxf;nfO{ ;/;tL{ x]g]{ xf] eg] tLgj6f kl5Nnf dxfe"sDkx?nfO{ xfdLn] j}1flgs tj/n] ljZn]if0f ug'{ kg]{ x'G5 -k"jL{ g]kfnsf] ;g\ !(#$, dWo g]kfnsf]
;g\ !@%% / klZrd g]kfnsf] ;g\ !%)% sf] e"sDk_ .
lxdfnodf k|foM dxfe"sDkn] r'/] kxf8sf] cu|efudf b/f/x? pTkGg ug]{ ePsfn] ltlgx?sf] pTvgg\ u/L bL3{sfnLg k|sf]ksf] cg'dfg ug{ ;lsG5 . g]kfnsf]
k"jL{ efu -bds, emfkf_dful/Psf] cg';Gwfg cg';f/ ;g\ !!$^–!@%^ aLrdf To; If]qdf s/La %=% ld6/ hdLg dfyL p7\g] u/L *=^ b]vL ( DofUg]Ro"8
eGbf 7"nf] e"sDkuO{ s/La $ ;o %) lsnf]ld6/ If]qdf b/f/ pTkGg u/]sf] x'g;Sg] cWoogsf] lgZsif{ 5 . o;sf] cy{ To; If]qdf s/La * ;o aif{ b]lv
ljgf;sf/L e"sDkg uPsf] / zlQm ;+rosf] pRrtd ljGb'df /x]sf] b]vfpF5 . To;/L g} abL{jf; klZrd If]qsf] d/xfvf]nfdf e]l6Psf] b/f/n] ;g\ !!)) df
s/La * bzdnj * DofUg]Ro'8sf] e"sDkuPsf] b]lvG5 . ;g\ !(#$ ;fnsf] dxfe"sDkn] dWo–k"jL{ g]kfndf 7"nf] Iflt u/]tfklg b/f/ pTkGg u/L k|sf]ksf]
dfqfnfO{ sd u/]sf] tYoeg] j}1flgs lx;fan] k'li6 x'gafFsL g} b]lvG5 . g]kfnsf] dWoefud feg] kl5Nnf] dxfe"sDk ;g\ !@%% dfuPsf] kfO{G5 . o;
e"sDkn] gjnk/f;Lsf] lqj]0fL If]qdf s/La !# dL6/ hdLgdfly p7fPsf] / ;nf{xL -afudtL_ b]lv bfª;Dd b/f/ pTkGg u/]sf] x'g;S5 . o; cWoogn]
;g\ !@%% b]lv otf s/La & ;o ^) aif{df k|z:t zlQm ;+ro u/]sf] / o;sf] ;fgf] c+z dfq lj=;+= @)&@ sf] uf]/vf e"sDkn] k|jfx u/]sf]n] k|sf]ksf]
dfqf 36]sf] kfO{+b}g . klZrd g]kfnsf] ;jfndf eg] kl5Nnf] dxfe"sDk ;g\ !%)% sf] g} xf] eGg] ljleGg j}1flgs cg';Gwfgn] Olu+t u/]sf] kfOPtf klg
g]kfndf o;sf] b/f/ kfpg eg] ;lsPsf] 5}g . ct M dflysf j}1flgs tYox?nfO{ ljZn]if0f ug]{ xf] eg] g]kfnsf] k"jL{, dWo tyf klZrd e"–efudf s/La
kfFr;o b]lv cf7;o jif{;Dd 7"nf e"sDkx? guPsf]n] e"sDkLo k|sf]k pRr /x]sf] kfOG5 . o; cj:yfdf g]kfn ;/sf/n] e"sDkLok|sf]k gS;f+sg tyf
ejglgdf{0f ;+lxtfnfO{ kl/dfh{g sfo{ ul//x]sf] 5 . o;n] eljZodf pTyfgzLn ef}ltslgdf{0f sfo{df ;xof]u k'¥ofpg] g} 5 . o;sf] cnjf xfdLn] uf]/vf
e"sDksf l;sfO{x?nfO{ Jojxf/df ptfb}{ lgDg 7f]; sbdx? rfNg' cfjZos b]lvG5 .
-s_ g]kfnsf ;lqmo b/f/x?sf] gS;f+sg ug]{ .
-v_ e"sDk dfkg oGqx?sf] ;~hfnnfO{ cem lj:t[t Pj+ pRr k|ljlw o'Qm agfpg] .
-u_ dfkg ul/Psf e"sDk ;DaGwL tYof+sx?nfO{ cWoog cg';Gwfgsf nflu ;xh} pknAw u/fpg] .
-3_ ef}ule{s cg';GwfgnfO{ k|fyldstfdf /fvL pknAw e"ue{ zf:qLx?nfO{ ljsf; sfsfo{df kl/rfng ug]{ .
-ª_ a9\bf] cJojl:yt zx/Ls/0fnfO{ Wofgdf /fvL :yfgLo :t/ b]lv g} zx/L e"sDkLok|sf]k gS;f+sg ug]{ .
-r_ /fi6«sf] lbuf] ;d[l4sf nfluljkb\ Joj:yfkgnfO{ s]Gb|df /fvL ljsf;sf gLltx? th'{df ug]{ .
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/fli6«o e"sDk dfkg s]Gb|sf] jt{dfg ca:yf / g]kfnsf] e"sDkLo hf]lvd cWoog cg';Gwfgdf
ljefun] u/L/x]sf k|of;x?
d's'Gb e6\6/fO{
/fli6«o e"sDk dfkg s]Gb|, vfgL tyf e"ue{ ljefu
g]kfndf e"sDk dfkg Pj+ ;f] ;DjlGw cWoog, cg';Gwfg ug]{ Ps dfq ;/sf/L lgsfosf] ?kdf vfgL tyf e"ue{ ljefu cGtu{tsf] /fli6«o e"sDk dfkg
s]Gb|n] o;sf] :yfkgfsfn b]lv g} laleGg k|of;x? ub}{ cfO{/x]sf] 5 . e"sDk dfkgsf] Oltxf;nfO{ x]bf{ km|fG; ;/sf/ Departement Analyse
Surveillance Environnement (DASE) sf] k|fljlws ;xof]udf sf7df08f}+ pkTofsfsf] blIf0fdf kg]{ nnLtk'/ lhNnfsf] k'mNrf]sL 8fF8fdf lj=;+=
@)#% ;fndf kl/If0fsf] ?kdf :yfkgf ul/Psf] klxnf] e"sDk dfkg :6]zgnfO{ ;f]xL ;+:yfsf] ;xof]udf ljleGg ;dodf ;'b'/ k'j{df tfKn]hË b]lv ;'b'/
klZrddf a}tl8 ;Dd lj:tf/ ul/ @! Jf6f :6]zgx?sf] b]zAofkL e"sDk dfkg ;+hfn lj=;+= @)%^ ;fndf ;DkGg eO{;s]sf] 5 . k'j{df tfKn]hË b]lv
klZrddf Ko'7fg ;Ddsf !@ j6f e"sDk dfkg :6]zgx? Aff6 k|fKt e"sDksf] ;"rgf /fli6«o e"sDk dfkg s]Gb sf7df08f}s
+ f] /]sl8{Ë ;]G6/df /]l8of] ln+saf6
;+sng x'G5 ;fy} Ko'7fgb]lv klZrd j}tl8 ;Ddsf ( j6f e"sDk dfkg :6]zgx?af6 k|fKt e"sDksf] ;"rgf e"sDk dfkg s]Gb jL/]Gb|gu/, ;'v]{tsf] /]sl8{Ë
;]G6/df ;f]xL ln+saf6 ;+sng x'G5 . h;sf] db\btn] g]kfn leq hfg] @=) dfg jf ;f] eGbf ;fgf / g]kfn jflx/ hfg] $=% dfg jf ;f] eGbf 7"nf dfgsf
e"sDdx? ;xh} dfkg ug{ ;lsG5 . ljBdfg e"sDk dfkg ;+hfnsf] db\btaf6 ljutdf uPsf e"sDkx? Hf:t}M aemfË e'sDk, j}tl8 e'sDk, ;f/l;ª /;'jf_ e'sDk, pbok'/ e'sDk, pQ/ sfzL e'sDk, tfKn]hË–l;SsLd e'sDk tyf uf]/vf e'sDk cflbsf] ;'rgfx? /fli6«o e"sDk dfkg s]Gb|n] ;/f]sf/jfnf
lgsfox? Dfkm{t cfd hgdfg;df k'/\ofPsf] 5 .
uf]/vf e"sDk eGbf klxn] !)M))–%M)) sfof{no ;dodf dfq ;+rfng eO{/x]sf s]Gb|x? pSt e'sDk kZrft' hgzlSt cefjsf] jfjh'b klg @$ ;} 306f
& t} lbg ;+rfngdf /x]sf 5g\ . xfn ;Dd ;+slnt e"sDkx?sf]] cWoog ubf{ s]Gb|x? :yfkgf sfnb]lv uf]/vf e"sDk clw ;Dd eGbf uf]/vf e"sDk kl5
xfn ;Dd ;+slnt tYofÍsf] ;+Vof jl9 kfOPsf] 5 ;fy} uf]/vf e"sDk kZrft xfn;Dd $(% j6f $=) l/S6/ :s]n dfg jf ;f] eGbf 7"nf dfgsf k/fsDkx?
/]s8{ ePsf 5g\ . /fli6«o e"sDk dfkg s]Gb|n] g]kfn leq tyf cf;kf;sf] If]qdf $=) dfg jf ;f] eGbf 7"nf e"sDk hfg] ljlQs} To;sf] dfkg u/L oyfzSo
l56f] To;sf] ;"rgf u[x dGqfno cGtu{tsf] /fli6«o cfktsflng ;+rfng s]Gb National Emergency Operation Center (NEOC) df k7fpF5 o;sf
cltl/St j]a ;fO{6 (http//www.seismonepal.gov.np), Pg/f]O8 df]jfOn PK; (Nepal Earthquak Updates) ck8]6 tyf Notice board service
(1618-01-4410141) af6 ;"rgf ;+k|]if0f ug'{sf ;fy} lgoldt ?kdf ;+sng x'g] ;fgf–7"nf dfgsf e"sDkx?sf] k|zf]wg u/L Seismic catalogue,
Seismic bulletin agfO Global seismicity tyf National Infrastructure Planning df ;d]t of]ubfg k'/\ofpFb} cfPsf] 5 . tYofÍsf] k|zf]wg
tyf lain] i f0faf6 k| f Kt glthfx?nfO{ e" s Dk s] G b| l aGb' tyf e" s Dk hf] l vd gSzfÍg sfo{ x ?df ;d] t k| o f] u ul/b} cfPsf] 5 .
k"a{df DofGdf/ -jdf{_ b]lv klZrddf ckmufgL:yfg ;Dd km}lnPsf] @$)) ls=dL= lxdfno >[+vnf dWo]sf] Ps ltxfO{ efu g]kfn lxdfnon] cf]u6]sf] 5 .
blIf0f lt/ /x]sf] ef/lto e"v08sf] pQ/lt/ /x]sf] o'/]lzog e'v08 ;Fusf] lgoldt 6s/fjsf] sf/0fn] ;+slnt zlSt :vng xFbf o; If]qdf e"sDk hfG5 .
xfd|f lxdfn / kxf8x? e"sDks} sf/0f lgdf{0f ePsf x'g\ .
e"sDk k|fs[lts k|sf]k xf] o;nfO{ s;}n] /f]Sg ;Sb}g of] h'g ;'s} ;dodf h'g;'s} 7fpFdf klg hfg ;S5 g t o;sf] eljiojf0fL g} ;Dej 5 ! o;af6
x'g ;Sg] wg hgsf] Iflt Go"lgs/0f ug{ cjnDjg ug]{ k"j{ tof/L g} o;af6 aRg] e/kbf]{ pkfo xf] .
ljZjsf ljutdf uPsf e"sDknfO{ x]bf{ 7"nf-7"nf e"sDk kZrft ljgfz x'G5 To; kZrft ejg lgdf{0f ;+lxtf gofF lgdf{0f ug]{ Pj+ ;do ;fk]If ?kdf
To;sf] k'g/fjnf]sg ug]{ , To;sf] lgodg sfo{nfO{ ult lbg] ;fy} Disaster Management planning / Seismic network df k'g/fjnf]sg
x'G5 . h'g To; kZrft hfg] e"sDksf] nflu k'j{ tof/L h:t} x'g hfG5 . g]kfndf klg uf]/vf e"sDk kZrft k|fKt glthfsf] ;lx?kdf pkof]u / ljin]if0f
u/L ejg lgdf{0f ;+lxtf k'g/fjnf]sg u/L lgodg sfo{nfO{ ultlbPdf eljiodf hfg] 7"nf e"sDkx? Aff6 ;'/lIft x'g ;xof]u ldNg] b]lvG5 .
vfgL tyf e"ue{ ljefun] uf]/vf e"sDk kl5 /fli6«o e"sDk dfkg s]Gbsf] Ifdtf clea[l¢ ug{ ljleGg cGt/fli6«o ljZjljBfno tyf e"sDk ;DjlGw cWoog
cg';Gwfg ug]{ ;+:yfx? ;Fu låkIfLo ;Demf}tf u/L e"sDk dfkg ;+hfnsf] clea[l4, ljsf; / lj:tf/ ul//x]sf] 5 . pbfx/0fsf] nfuL k|mfG; ;/sf/ DASE
sf] ;xof]udf jt{dfg Pgfnu kl¢ltsf] /]sl8{Ë l;:6dnfO{ l8lh6n l;:6ddf kl/jt{g ul/ ;do ;fk]If cfw'lgs/0f u/L ;s]sf], $ :yfgx?sf Short
period single component sensors nfO{ Broad band three component sensors df :t/f]Gglt u/]sf] sf7df08f}+ pkTofsf jflx/sf % :yfgx?df
Existing Seismic station ;Fu Co-locate u/L Accelerometer :yfkgf ul/;s]sf] h;af6 k'/fgf] kl¢ltsf GeoSIG Accelerometer k|lt:yfkg
x'bF }] uPsf] . To:t} hfkfgsf] The University of Tokyo(Utokyo) / Japan International Cooperation Agency (JICA) sf] ;xsfo{df ;+rflnt
% aif]{ Science and Technology Research Partnership for Sustainable Development (SATREPS) kl/of]hgf cGtu{tsf] @ jif]{ ;dofjlwdf
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sf7df08f}+ pkTofsfsf] e"sDkLo hf]lvd cfFsng ug{ pkTofsfdf k|:tfljt !) dWo] ( :yfgx?df Accelerometer x? :yfkgf ul/;s]sf], s]xL ;+jb] gzLn
7fpFx?df Long and short period microtremor array survey, Gravity Survey sfo{ eO;s]s]f, klZrd g]kfnsf] Seismic Gap cWoog ug{ !)
j6f cGPS 6]zgx? klZrd g]kfnsf ljleGg :yfgx?df :yfkgf eO;s]sf] ;fy} * dWo] # :yfgx?df Seismic station x? :yfkgf sfo{ eO{;s]sf]
/ jfFsL % :yfgx?sf] Site confirmation sfo{ hf/L /x]sf] . yfO{NofG8sf] Regional Integrated Multi-hazard Early Waring System in Africa
and Asia (RIMES) ;Fusf] ;xsfo{df g]kfnsf] blIf0f efudf k|:tfljt $ dWo] @ :yfgx?df ;fO{:DfLs :6]zgx? lgdf{0f sfo{ eO{/xsf] . o;sf] cnfjf
pQ/L g]kfnsf ljleGg ( lhNnfx?df rLg ;/sf/sf] ;xof]u / Institute of Geophysics,China Earthquake Administration (CEA) sf] ;xsfo{df
!) j6f ;fO{l:ds :6]zgx?sf] ;+hfn lj:tf/ eO{ /x]sf] . o; kl/of]hgfdf Data transmission sfo{ Very Small Aperture T erminal (VSAT)
af6 ug]{ of]hgf /x]sf]n] Earthquake Disaster sf] ;dodf cToGt pkof]uL x'g] ljZjf; ul/Psf] 5 .
dfly plNnlvt kl/of]hgx?sf cnfjf vfgL tyf e"ue{ ljefun] klxn] b]lv g} lqkIfLo ;Demf}tf u/L k|mfG;sf] DASE / ;+oS" t /fHo cd]/Lsfsf] California
Institute of Technology (Caltech) ;Fusf] ;xsfo{df g]kfn /fHoe/ @( j6f cGPS :6]zgx? :yfkgf u/L ;+rfngdf NofPsf] 5 ;fy} ;f] :6]zgx?
af6 k|fKt tYofÍ uf]/vf e"sDksf] cWoog cg';Gwfgdf cToGt} pkof]uL kfO{Psf] 5 .
To;} u/L k|mfG;sf] Institut de Geophysique du Globe de Paris (IPGP) ;Fu ;xsfo{ u/L ljefun] g]kfn /fHo e/ /x]sf tftf] kfgLsf d'xfg
cf;kf;df Earthquake precursor (carbondioxide and Radon gases) ;DjlGw cWoog u/L/xsf] 5 .
o;sf cnfjf Singapore sf] Earth Observatory of Singapore ;Fusf] ;Demf}tfdf ljefun] blIf0f g]kfns]f r'/] cf;kf;sf] If]qx?df Paleoseismological Trenching dfkm{t P]ltxfl;s tyf k|fu P]ltxfl;s e"sDkx?sf] cWoog u/L/xsf] 5 .
/fhwfgL sf7df08f}+ nufot w}/} hgwgTj ePsf zx/x? h:t}M kf]v/f, jL/f6gu/, jL/u~h, hgsk'/ a'6jn, g]kfnu~h, wgu9L, ;'v]{t cflb nufotsf
zx/ tyf zx/pGd'v If]qx?sf] Seismic Macro Zoning Pj+ s|dzM Seismic Micro zoning u/L v'nf 7fpF klxrfg Pj+ ;f] ;d]tnfO{ dWo gh/
u/L dfgj j:tLnfO{ Aojl:yt ug{ ;s]sf] v08df 7"nf] ljkbsf] j]nfdf ;xof]uL e"ldsf v]Ng] b]lvG5 .
ctM cTofw'lgs pks/0f ;lxtsf] ;+hfn lj:tf/ eO{ xfn pknAw hgzlStnfO{ ;do ;fk]If tflnd lbg'sf ;fy} ck'u hgzlStsf] k"lt{ ul/ xfnsf] /fli6«o
e"sDk dfkg s]GbnfO{ e"sDk cg';Gwfg s]Gb|sf] ?kdf ljsf; u/L Earthquake Early Warning ;d]tnfO{ ;dfof]hg u/L e"sDk ;DjlGw sfo{sf/L
lgsfosf] ?kdf lj:tf/ ug{ ;s]df e"sDkLo hf]lvd cfFsngdf 6]jf k'Ug'sf ;fy} eljiodf x'g] e"sDkLo hf]lvd Go"gLs/0fdf 7f]; ;xof]u ldNg] ck]Iff ug{
;lsG5 .
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k|]; la1lKt
ljgfzsf/L uf]/vf e"sDk @)&@ sf] :d[ltdf

g]kfn ef}ule{s ;dfh
åf/f cfof]lht

kqsf/ ;Dd]ng @)&%
ljgfzsf/L uf]/vf e"sDk @)&@ sf] ;Demgfdf cfh ldlt @)&%-)!-!@ ut] g]kfn ef}ule{s ;dfhn] kqsf/ ;Dd]ngsf] cfof]hgf uof]{ l pQm ;Dd]ngdf
laleGg If]qdf sfo{/t al/:7 e"uel{j\ b\ tyf e"sDkljb\åf/f k|:t'ltsf ;fy} ;+rf/sld{x? ;+u cGts{o[ f ;DkGgul/ o; ;dfhn] ;DalGwt ;a}df lgDg lnlvt
;'emfax? k]z u/]sf] 5 .
!= g]kfnsf] ef}ule{s cj:yf, ef}uf]lns cjl:ylt, ljutsf] Oltxf; / uf]/vf e"sDksf cfwf/df g]kfn e"sDkLo pRr hf]lvddf /x]sf] k'l:6 x'G5 l xfd|f]
ax; To;}n] e"sDk cfpF5 jf cfp+b}g eGg] xf]Og ls slxn] / slt zlQmzfnL cfpF5 eGg] xf] .
@= uf]vf{ e"sDk kl5 ul/Psf /fli6«o tyf cGt/fl{\i6«o :t/sf w]/} cWoog cg';Gwfgn] uf]vf{- bf]nvf If]qdf e"sDkLo hf]lvd sfod /x]sf] lg:sif{ lgsfn]sf]
b]lvG5 .
#= o; ;Gbe{df ;DalGwt ;/f]sf/jfnf ;a}n] h'g;'s} a]nf klg pTkGg x'g ;Sg] e"sDkLo hf]lvdjf6 aRgsf nflu ;zQm tof/L ug{'kg]{df b'Odt 5}g l
$= tof/LnfO{ k|d'v ?kdf lgDg lnlvt @ a'+bfdf ;d]6\g ;lsG5M
s= hldgsf] ef}ule{s cj:yfsf] kl/If0f / ;f]lx cg';f/sf] ;+/rgf lgdf{0f
v= Joj:yfkg .
ef}ule{s cj:yf cGtu{t To; :yfgdf /x]sf] r§fgsf] cj:yf, df6f]sf] k|sf/ / ulx/fO{, ;lqmo b/f/x?sf] cjl:ylt, e"ldut hnsf] cj:yf, t/nLs/0f x'g
;Sg] nufot hldgsf] e'-Ol~hlgol/Ë tyf e"-ef}ltsL u'0fx?sf] jf/]df hfgsf/L kfpg' eGg] a'lemG5. ;a} :yfgdf e"sDkLo hf]lvd Ps}gf; x'b}g. k[YjLsf]
s'g} 7fpFdf ;kmn elg kl/If0f ul/Psf] ;+/rgf csf]{ :yfgsf] nflu cg'ko'Qm x'g hfG5. e'ue{sf] tYok"0f{ cWooglagf lgdf{0f ul/Psf ef}lts ;+/rgfx?sf]
:yfloTj dfly ljZj:t x'g ;lsb}g. To;}n] lbuf] ;+/rgf lgdf{0f ul/ e"sDkLo hf]lvd Go"gLs/0fsf nflu ef}ule{s tyf e"sDkLo cWoog ;a}eGbf dxTjk"0f{
/ ckl/xfo{ cfjZostf xf] . o; k| s f/sf] cWoog cg' ; Gwfgsf nflu e' u e{ tyf e' s Dkljbx?sf] ;lqmo e" l dsf cfj:os 5.
%= e'sDk ;DalGw ;lx ;"rgf k|jfx ug{ / e'slDko hf]lvd Go'lgs/0f ug{ ;d]t e'ue{sf] ulx/f] cWoog / a}1flgs pks/0fx?df cfwfl/t tYof+sx?sf]
ljZn]if0f h?l/ kb{5.
^= e"sDk hf]lvd sd ug{sf] nflu e'sDk hfg] k|lqmof / e"sDkLo hf]lvd xfdLn] a'‰g cfjZos 5, o;sf] nflu e"sDk ;DalGw cg';GwfgnfO pRr
k| f yldstf lbg cfjZos b] l vG5. tyf cg' ; Gwfgdf k| o f] u ul/Psf] /sd vr{ geP/ nufgL xf] eGg] xfdLn] a' ‰ g' kb{ 5 .
&= ;a} :yfgx?sf] Jojl:yt tyf j}1flgs ?kdf ef}ule{s cWoog u/]/ e"sDk hfFbf sd Iflt x'g ;Sg] / a9L Iflt x'g ;Sg] If]q klxNofO{ Jojl:yt
e"pkof]u gLlt dfkm{t e"sDk hf]lvd a9L x'g;Sg] :yfgdf v]lt k|f]T;flxt ug]{ / sd Iflt x'g] ;Defjgf b]lvPsf] If]qdf j:tL tyf zx/Ls/0f lj:tf/ ug{
cfj:os 5.
*= ct:e"sDkLo Iflt Go"gLs/0f;+u ;DalGwt ;jfnx?sf];Daf]wg ug{ uxg cWoog / cg';Gwfg ug]{ k|efjsfl/ ;/sf/L lgsfosf] cfj:ostf 5. ;fy}
b]z;+l3o ;+/rgfdf uO;s]sf] x'gfn], e"sDkLo Iflt Go"gLs/0fsf nflu rflxg] la1tfsf] klxrfg / To;sfnflu s]G›, k|b]z, / :yfgLo lgsfodf cfj:os
kg]{ ;u7gfTds ;+/rgf, / b/aGbLsf] Joj:yf ug{' clxn]sf] cfj:ostf xf].
(= e"sDkLo Iflt Go"gLs/0fsf] nflu ljleGg ljwfsf la1x? ;lDdlnt Pp6f l6d agfP/ sfd ug{' k5{ / pQm l6ddf c? ljifosf lj1x?sf] ;fy-;fy}
e'ue{zf:qL, OlGhlgol/+u e"ue{zf:qL / OlGhlgol/+u ;]:df]nf]lh:6sf] lgtfGt cfj:os k5{ . oL ljwfx? dWo] OlGhlgol/+u ;]:df]nf]lhdf :gftsf]Q/ txsf]
cWofkg xfd| f lj:jljWofnox?df x' b } g . To;} n ] of] laifonfO{ cWofkg u/fpg laZjla4\ o fnox?nfO{ k| f ] T ;fxg ug{ ' cfj:os 5.
!)= alnof ;+/rgf / /fli6«o uf}/jsf k"jf{wf/x? lgdf{0f ug{ ef}ule{s tyf ;]l:ds cWoog ul/ To;sf] glthfdf cfwfl/t ;+/rgf lgdf{0f x'g' kg]{df o;
ljwfnfO{ ;fdfGo ?kdf x]/L PstkmL{ ;+/rgfsf] Ol~hlgol/Ë kIfnfO dfq hf]8 lbPsf]df g]kfn ef}ule{s ;dfh ;/f]sf/jfnf ;a}df Wofgfsif{0f u/fpg
rfxG5.
slj/fh kf}8\ofn
cWoIfM g]kfn ef}ule{s ;dfh
;Dks{ M paudyalkabi1976@gmail.com
Contact: 9841528891
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A Glimpse of Press Conference on the remembrance of Gorkha Earthquake
2072
Nepal Geological Society

April 25, 2018 (Baisakh 12, 2074)

Photograph of Experts in the field of Earthquake Technology and Science with NGS President and Vice-president in
inaugural session

Participants along with past presidents of Nepal Geological Society
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A Glimpse of Press Conference on the remembrance of Gorkha Earthquake
2072
Nepal Geological Society

April 25, 2018 (Baisakh 12, 2074)

Some media persons attending the Press Conference
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Training and Interaction program on: "Mining and Engineering Geology in the Field"
8 July, 2018
Jointly organized by
Nepal Geological Society
and
Nepal Geological Students’ Society

One day training and interaction program on Mining
and Engineering Geology profession was jointly organized by
Nepal Geological Society (NGS) and Nepal Geological Student
Society (NGSS) in the seminar hall of the Central Department
of Geology, Kirtipur on 8 July, 2018. The training was targeted
to the master level students of final semester in general geology
and engineering geology. More than 60 students participated
from Central Department of Geology and Department of
Geology, Tri-Chandra Multiple Campus. The main aim of the
program was to prepare the students for professional job
especially in the field of mining and engineering geology.

The program was chaired by Dr. Kabi Raj Paudyal,
President of Nepal Geological Society. He highlighted the
advantage of such program to develop professional skills in
new job with new responsibility. He added that the academic
knowledge might not be fully sufficient for specific professional
duties and such type of training program would help to orient
the young geologists in their professional job overcoming the
difficulties of understanding.
Dr. Kamala Kant Acharya, General Secretary of Nepal
Geological Society and Coordinator of Academic and
Professional Development Sub Committee delivered the
welcome speech and highlighted the program. Prof. Dr. Lalu
Prasad Paudel, Head of the Central Department of Geology
focused on the need of such program. He assured to support
such useful trainings from the CDG in coming days also in his
speech. Mr. Deepak Sapkota, president of NGSS conducted the
program. At the last of the program training certificates were
distributed to the participants.

On the program Mr. Lila Nath Rimal (Mining Geology
Expert) and Mr. Sanjeev Regmi (Engineering Geology Expert),
presented and interacted with students about the role and
responsibility of young geologists in these sectors in future.
They focused on the present rules, regulations, system, working
trend, duties and inputs of geologists, quality assurance, most
adopted guidelines, content of report preparation, communication
with other disciplines etc.
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A Glimpse of Training and Interaction program on Mining and
Engineering Geology in the Field
Nepal Geological Society
July 08, 2018

Formal session of the training program

Speech from Prof. Dr. Lalu Prasad Paudel, Head of the Central
Drpartmernt of Geology, TU.
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A Glimpse of Training and Interaction program on Mining and
Engineering Geology in the Field
Nepal Geological Society
July 08, 2018

Participants in training program

Photograph of experts and NGS/NGSS authorities at the time of certificate distribution
to participants
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A Glimpse of Training and Interaction program on Mining and
Engineering Geology in the Field
Nepal Geological Society
July 08, 2018

Distribution of participation certificate
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• Advancement in Geological Mapping Techniques

INTRODUCTION
Nepal Geological Society (NGS) is one of the most
dynamic professional organizations in Nepal, and is well known
for its continuing academic and professional activities in national
as well as international level since its establishment. One of
the main focuses of this society is to provide platforms to the
national as well as international geoscientists for sharing their
research findings and establishing international networks for
the advancement of research and development in the field of
geosciences and engineering. It has more than 800 members
out of which nearly one third are international scientists. To
mention some of NGS’s achievements, it was honored with the
1998 United Nations Sasakawa Disaster Prevention Award
Certificate of Merit in appreciation for its contribution to disaster
prevention, mitigation and preparedness. It was also honored
with Science and Technology Promotion Award 2013 from
Nepal Academy of Science and Technology (NAST) in
recognition of its contribution in the research and promotion
of Geoscience. 11th IAEG Asian Regional Conference (ARC11) held in Kathmandu from November 28 to 30, 2017 was the
recent big international event successfully accomplished by
Nepal Geological Society.
NGS has been organizing Nepal Geological Congress
annually as part of its scientific activities. As a continuation
of this tradition, NGS is going to organize the 9th Nepal
Geological Congress from November 19-21, 2018 to exchange
experiences, knowledge and recent findings in the field of
geosciences and its application among the geoscientists without
borders. It is expected that this forthcoming event will add one
more building block in fostering the geosciences and further
understanding the geological phenomena in the world for its
betterment. The Congress will be followed by three excursions.

The main theme of the Congress is Geoscience for
Economic Prosperity and Sustainable Development. The
theme of the congress itself is of great significance, which tries
to reveal the importance of geology and its applications in the
sustainable development and economic prosperity of the nations.
For this purpose, knowledge from different sectors of geosciences
can be utilized. The Congress will focus on the following sectors
and subthemes:
• Exploration and mining of Mineral Resources, Construction
Materials, Petroleum and Natural Gases
• Engineering Geology for Infrastructure Development
• Geo-Hazards and Disaster Risk Management
• Landslide Mitigation
• Hydropower Development
• Hydrogeology and Water Resources Management

• Quaternary Geology and Soil Science
• Seismology and Seismotectonics
• Geotourism and its Management
• Remote Sensing and Geodesy
• Environmental and Medical Geology
• Geo-technical Engineering
• Exploration Geophysics and Geochemistry
• Geoscience Education and Geo-heritage Conservation
• Climate Change impact, adaptation and mitigation
• Physical Processes and Geomorphology

ABSTRACT SUBMISSION
The Congress will have both oral and poster sessions.
We invite all the geoscientists and engineers from around the
world to contribute to the congress by sending abstracts of their
recently completed or undergoing researches, in the themes and
sub-themes outlined above.
Abstract submission deadline: 15 October, 2018.
The Congress will be organized in a five star hotel in
Kathmandu, the capital city of Nepal. The exact venue will be
disclosed in the second circular of the congress later.

FIELD EXCURSION
Three Field Excursions around Kathmandu, Pokhara, Muktinath
and Lumbini are planned.

Excursion 1: Pre-conference excursion

THEME AND SUB-THEMES

• Challenges and opportunities in mineral based industries

• Regional Geology, Stratigraphy and Tectonics

One day excursion of historical monument and
geomorphologic sites of Kathmandu Valley is planned just
before the conference start day (18 November, 2018; one day
tour). Total cost of this excursion is US$ 100.00 per person. It
includes transportation, a breakfast and a lunch in the day of
excursion.

Excursion 2: Kathmandu-Bandipur-PokharaTatopani-Jomsom-Muktinath-Pokhara-Kathmandu (four days excursion)
Total cost of the excursion is US$ 850.00 per person,
and it includes transportation, hotel accommodation (shared
rooms, 3 nights) and meals (3 breakfasts, 4 lunches and 3
dinners). Excursion Highlights: Observation of a complete NS section of the western Nepal Himalaya, sink holes and caves
in touristic city of Pokhara, observation of Himalayan fold and
thrust zone in touristic Bandipur village and visit to Muktinath
Temple, a religious and touristic place.
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Excursion 3: Kathmandu-Bandipur-PokharaTansen-Lumbini-Kathmandu (four days excursion)
Total cost of the excursion is US$ 850 per person and
it includes transportation, hotel accommodation (shared rooms,
3 nights) and meals (3 breakfasts, 4 lunches and 3 dinners).

Excursion Highlights: Observation of Kathmandu Nappe at
Galchhi and Malekhu sections, Limestone quarry sites, Well
known Krishnabhir Landslide Management site, Lesser
Himalayan folds and thrusts, Armala sink hole site observation,
Harpan Khola watershed observation, Gondwana succession
in Tansen area, MBT, HFT and visit to birth place of Lord
Buddha.

NEPAL GEOLOGICAL SOCIETY
9TH NEPAL GEOLOGICAL CONGRESS
November 19-21, 2018
Kathmandu, Nepal

Congress Chair: Dr. Kabi Raj Paudyal (President Nepal Geological Society)
Convener: Mr. Rajendra Prasad Khanal (Senior Geologist and Director General of Department of Mines and Geology)
Co-convener: Mr. Ram Prasad Ghimire (Senior Mining Engineer and Deputy Director General of Department of
Mines and Geology)
Co-convener: Dr. Subodh Dhakal (Senior Engineering Geologist and Asst. Prof. /Department of Geology, Tri-Chandra
Campus, T.U.)
Congress Secretary: Dr. Kamala Kant Acharya (Secretary, Nepal Geological Society)
Organizing Committee
Mr. Moti Bahadur Kunwar (Senior Engineering Geologist),
Nalsing Gad Hydropower Project, Nepal

Mrs. Sobha Singh (Senior Geologist)/ DMG, Nepal

Mr. Samjwal Ratna Bajracharya (senior geologist)/ ICIMOD,
Nepal

Mr. Dharma Raj Khadka (Senior Geologist)/DMG, Nepal

Mr. Dinesh Kumar Napit (Senior Geologist)/DMG, Nepal
Mr. Rupak Kumar Khadka (Senior Mining Engineer)/DMG,
Nepal

Mr. Dilip Kumar Sadaula (Senior Engineering Geologist)/
Government of Nepal
Mr. Sudhir Rajaure (DDG, Department of Mines and Geology/
Government of Nepal
Mr. Dipak Ghimire (Senior Hydrogeologist), Department of
Irrigation, Nepal

Mr. Keshav Rijal, Department of Irrigation, Government of
Nepal
Mr. Saroj Kumar Shribastav (Senior Mining Engineer)

Mr. Churna Bahadur Wali (DDG, Department of Irrigation)/
Government of Nepal
Mr. Ajab Singh Mahara (Senior Engineering Geologist)/ Nepal
Electricity Authority, Nepal
Mr. Jaya Raj Ghimire (Senior Mining Engineer)/DMG, Nepal

Mr. Janak Bahadur Chand (Senior Geologist)/Government of
Nepal
Mr. Aniruddha Poudel (Senior Engineering Geologist)/ NEA,
Nepal
Mr. Tika Ram Poudel (Senior Engineering Geologist)/NEA,
Nepal

Mr. Dinesh Nepali (Senior Geologist)/DMG, Nepal
Mr. Puskar Nath Ghimire (Senior Hydrogeologist),
DDG/DWIDM/Government of Nepal

Ms. Monika Jha (Senior Geologist)/DMG, Nepal

Mr. Khila Nath Dahal (Senior Engineering Geologist), DWIDM/
Government of Nepal
Mr. Shree Kamal Dwivedi (Senior Engineering Geologist)/
DWIDM/ Government of Nepal

Mr. Dipendra Laudari, Department of Irrigation, Government
of Nepal

Mr. Ramji Prasad Chaurasiya (Senior Mining Engineer)
Mr. Madan Ratna Manandhar (Former head of Dept. of Geology,
Tri-Chandra Campus, TU)
Dr. Prakash Das Ulak, (Assoc. Professor; Dept. of Geology,
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Tri-Chandra Campus, TU)

Pulchok Campus, TU)

Mr. Mukunda Raj Paudel, (Assoc. Professor; Dept. of Geology,
Tri-Chandra Campus, TU)

Mr. Kangada Prasai (Senior Engineer Geologist)/ Sanima Hydro,
Nepal

Dr. Prem Bahadur Thapa (Assoc. Professor; Dept. of Geology,
Tri-Chandra Campus, TU)

Mr. Krishna Kurmar Shrestha (Senior Engineering
Geologist/NEA), Nepal

Dr. Ananta Prasad Gajurel (Head, Department of Geology, TriChandra Campus, TU)

Mr. Sobit Thapalia (Engineering Geologist)/NEA, Nepal

Dr. Deepak Chamlagain, Dept. of Geology, Tri-Chandra Campus,
TU

Mr. Lok Bijaya Adhikari (Chief/Seismological Centre/DMG),
Government of Nepal

Dr. Ashok Sigdel, Dept. of Geology, Tri-Chandra Campus, TU
Mr. Andy Prakash Bhatta (President, Nepal Hydrogeological
Association)/ Department of Irrigation, Government of Nepal

Mrs. Sashi K.C. (Senior Geologist)/ Canada

Mrs. Smita Malla (Senior Geologist)/ Norway
Mr. Prakash Chandra Ghimire, (Asst. Prof. Institute of
Engineering/ Pulchowk Campus/TU

Mr. Lila Nath Rimal, Former Vice-President, NGS

Mr. Mukunda Bhattarai, Seismological Centre/DMG,
Government of Nepal

Mr. Sanmukhesh Chandra Amatya (Senior Engineering
Geologist)

Mrs. Sahana Pradhan (Senior Engineering Geologist), Melamchi
Water Supply

Mr. Manohar Shrestha (Senior Hydropower Engineer)/
Hydroconsult, Nepal

Mr. Narayan Gopal Ghimire (Asst. Prof., Tribhuvan University,
Nepal

Mr. Dilip Pradhan (Senior Engineering Geologist), Nepal
Mr. Surendra Raj Shrestha, Groundwater Resource Development
Board, GoN

Mrs. Rojina Mali (Senior Geologist), Nepal Engineering College

Mr. Krishna Upadhyaya (Senior Hydrogeologist)/Dept. of
Irrigation

Dr. Upendra Baral, Institute of Tibetan Plateau Research, China

Dr. Suman Panthi, Central Department of Geology, TU, Nepal
Mr. Ratna Mani Gupta (Senior Geologist)/Government of Nepal

Mr. Ram Hari Sharma (Senior Engineering Geologist), Nepal
Dr. Ananta Man Singh Pradhan (Senior Engineering Geologist),
Nepal
Dr. Deb Prasad Jaisi, University of Delaware, USA

Mr. Surendra Maharjan, joint-secretary, Nepal Geological
Society
Mr. Laxman Subedi, Treasure, Nepal Geological Society
Miss. Indira Shiwakot, Member, Nepal Geological Society

Mr. Narayan Banskota (Senior Geologist)/ DMG, Nepal

Mr. Narayan Adhikari, Member, Nepal Geological Society

Mr. Shiva Banskota (Senior Geologist)/ DMG, Nepal

Mr. Dev Kumar Shyangboo, Member, Nepal Geological Society

Mr. Subarna Khanal (Senior Engineering Geologist)/ DoED,
Nepal

Mr. Rabindra Dhakal, Nepal Geological Society

Mr. Nir Shakya (Senior Hydrogeologist)/ Tribhuvan University,
Nepal

Mr. Lokendra Pandey, Nepal Geological Society

Mr. Govinda Sharma Pokharel, Senior Engineering Geologist

Mrs. Muna Lamichhane (Senior Geologist)/ Science
Teacher/Bishnu Devi Secondary School and Kathmandu Siksha
Campus, Naikap

Mr. Siddhi Pratap Khand, Senior Hydrogeologist
Mr. Pradeep Kumar Mool (senior geologist) ICIMOD, Nepal

Mr. Balaram Upadhaya, Nepal Geological Society

All the members of different sub-committees of 18th executive
committee

Dr. Basanta Adhikari (Asst. Prof./Institute of Engineering ,

Advisory Committee
Vice-Chairman, National Planning Commission (NPC),
Kathmandu

Vice-Chancellor, Nepal Academy of Science and Technology
(NAST), Kathmandu

President, President Chure-Terai-Madhesh Conservation
Development Board, GoN

Vice-Chancellor, Kathmandu University (KU)
Vice-Chancellor, Pokhara University (PU)

Secretary, Ministry of Industry and Commerce, Government of
Nepal

Secretary, Ministry of Environment, Science and Technology,
Government of Nepal

Vice-Chancellor, Tribhuvan University (TU), Kathmandu

Secretary, Ministry of Energy, Government of Nepal
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Secretary, Ministry of Irrigation, Government of Nepal

Dr. Ramesh Man Tuladhar, Former President of NGS

Dean, Institute of Science and Technology, Tribhuvan University,
Nepal

Prof. Dr. Megh Raj Dhital, Former President of NGS

Dr. Dinesh Chandra Devkota, Former Vice-Chairman of National
Planning Commission

Mr. Uttam Bol Shrestha, Former President of NGS

Mr. Jhumar Mal Tater, Former President of NGS

Mr. Jagadish Nath Shrestha, Former President of NGS
Dr. Dinesh Pathak, Former President of NGS
Dr. Danda Pani Adhikari, Former President of NGS

Mr. Gopal Singh Thapa, Former President of NGS

Prof. Dr. Prakash Chandra Adhikari, Tribhuvan University

Mr. Nirendra Dhoj Maskey, Former President of NGS

Prof. Dr. Ram Bahadur Sah, Tribhuvan University

Mr. N.B. Kayastha, Former President of NGS

Prof. Dr. Vishnu Dangol, Tribhuvan University

Mr. V. Singh Chhetri, Former President of NGS

Dr. Pitamber Gautam (Senior Geophysicist)/Japan

Dr. Ramesh Prasad Bashyal, Former President of NGS

Prof. Dr. Santa Man Rai/Canada

Mr. Achyutananda Bhandary, Former President of NGS

Prof. Dr. Lalu Prasad Paudel (Head, Central Depat. of Geology),
Tribhuvan University

Dr. Amod Mani Dixit, Former President of NGS
Mr. Krishna Prasad Kafle, Former President of NGS
Prof. Dr. Bishal Nath Upreti, Former President of NGS

Prof. Dr. Tara Nidhi Bhattarai, Dept. of Geology, Tribhuvan
University

Mr. Ramesh Kumar Aryal, Former President of NGS

Mr. Sagar Kumar Rai, Ministry of Irrigation, Nepal

Mr. Pratap Singh Tater, Former President of NGS

Dr. Kamal Raj Regmi (Assos. Prof)/Africa
Managerial Committee
Mr. Milan Thapa Magar, Nepal Electricity Authority, Nepal

Managerial Committee

Mr. Suman Pandey, Central Department of Geology, Tribhuvan
University

Dr. Ganesh Nath Tripathi- Vice-president, Nepal Geological
Society- Coordinator

Mr. Bharat Bhandari, Central Department of Environmental
Science, Tribhuvan University

Mr. Kumar Khadka, Department of Mines and Geology
Mr. Sujan Devkota (Senior Geologist)/DMG, Government of
Nepal

Ms. Durga Khatiwada, Central Department of Geology
Ms. Anuma Shrestha, Central Department of Geology

Mr. Madhav Lamsal, Department of Mines and Geology

Mr. Deepak Sapkota, Tribhuvan University

Mr. Santosh Adhikari, Department of Mines and Geology

Ms. Arishma Gadtaula, Department of Geology, Tri-Chandra
Campus

Mr. Rajendra Acharya, Department of Mines and Geology
Ms. Sabina Khatri, Department of Irrigation

Mr. Akash Acharya, Department of Geology, Tri-Chandra
Campus

Ms. Sunu Dawadi, Department of Mines and Geology
Ms. Sunita Bhattarai, Department of Mines and Geology

Mr. Pashupati Gaire, Central Department of Geology

Mr. Nabaraj Sapkota, Central Department of Geology
Mr. Champak Babu Silwal, Department of Geology Dharan

Mr. Bibash Parajuli, Department of Geology, Tri-Chandra
Campus

Dr. Babu Ram Gyawali, Department of Geology Dharan

Ms. Pranita Pun, Department of Geology, Tri-Chandra Campus

Mr. Sovit Shrestha, Dept. of Geology, Birendra Multiple Campus

Ms. Pratikshya Rawat, Department of Geology, Tri-Chandra
Campus

Mr. Niraj Singh Thakuri, Dept. of Geology, Birendra Multiple
Campus
Mr. Shrawan Shakya, Department of Irrigation, Nepal

Mr. Chiranjibi Parajuli, Department of Geology, Tri-Chandra
Campus
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For further detail

Contact and Other information:
Dr. Kabi Raj Paudyal (Geologist)
President, Nepal Geological Society
Tel.: +977-; Cell: +977- 9841528891
Email: paudyalkabi1976@gmail.com/
paudyalkabiraj@yahoo.com

Mr. R. P. Khanal (Geologist)
Convener
9th Nepal Geological Congress
Cell: +977-9851130700
Email: rajendrakhanal.dmg@gmail.com

Mr. Ram Prasad Ghimire (Mining Engineer)
Co-convener
9th Nepal Geological Congress
Cell: +977- 9841279196
Email: rnksghimire@gmail.com

Correspondence:
Dr. Subodh Dhakal (Engineering Geologist)
Co-convener
9th Nepal Geological Congress
Cell: +977-9841126644
Email: dhakalsubodh@gmail.com
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AWARD OF THE HONORARY FELLOWSHIP OF THE
NEPAL GEOLOGICAL SOCIETY-2016
The Nepal Geological Society had conferred upon the Honorary Fellowship of the Nepal Geological Society to Mr. Krishna
Prasad Kaphle, Visiting Professor of Central Department of Geology, Nepal and Dr. Vikram Chandra Thakur (V.C. Thakur),
former director of the Wadia Institute of Himalayan Geology (WIHG), India on the ocacasion of IAEG ARC-11 organized by
Nepal Geological Society on November 2017 in recognition of their contributions toward scientific research and the development
of the Himalayan Geology.

Mr. Krishna Prasad Kaphle, Nepal
Mr. Khaphle was born in 17 September 1949. He
has received Master's Degree in Geology from University of
the Punjab, Lahore, Pakistan in 1975; Bachelor's degree of
science with honors in geology from University of the Punjab
in 1973 and Bachelor's degree of science from Tribhuvan
University, Kathmandu, Nepal in 1970. Krishna Prasad Kaphle
is a committed Professional Senior Geologist with 42 years of
working experience (33 year's service in Department of Mines
and Geology/ Govt. of Nepal), a significant portion of which
was dedicated in the field of geological mapping, mineral
exploration (mainly in base metals, gold, uranium, tin, tungsten,
fuel minerals, phosphorite and limestone), engineering and
environmental geological mapping, disaster risk management
and environment protection in urban areas, and teaching in the
Tribhuvan University.
Some of the significant publications of Mr. Kaphle are:

1. Kaphle, K.P., 2012, Exploration results of Thoshe
Iron deposit, Ramechhap, Nepal. Journal of Nepal Geological
Society. Vol. 43, Special issue, pp. 153–166. (Proceedings of
6th Nepal Geological Congress 15–17 Nov. 2010).
2. Kaphle, K.P., 1994, The Dadeldhura granite Farwestern
Nepal: A comparison with other Lesser Himalayan granites.
Proceedings of First South Asia Geological Congress (GEOSASI), pp 80–92, (held in Islamabad, Pakistan on 23–27 February
1992).
He has contributed a lot for Nepal Geological Society
as he was the founder member in 1980 and after contributing
his expertise in various positions, served as the president of
Nepal Geological Geological Society in 1994–1996. He is also
associated with many other professional organizations such as
Nuclear Society of Nepal (NUSON) and International
Association of Engineering Geologist.

109

Bulletin of Nepal Geological Society, 2018, vol. 35

AWARD OF THE HONORARY FELLOWSHIP OF THE
NEPAL GEOLOGICAL SOCIETY-2016

Dr. Vikram Chandra Thakur
Dr. Vikram Chandra Thakur was born in 1940,
Dharamsala, Himachal Pradesh, India. Dr. Thakur has received
his Master's Degree from Panjab University, Chandigarh, and
a Doctor of Philosophy (Ph.D. DIC) from Imperial College,
London University. Dr. Thakur was the former director of Wadia
Institute of Himalayan Geology, Dehradhun, India (1998–2000).
Dr. Thakur is an emeritus scientist CSIR (2000–2005), PI of
DST project (2005–2013), Co-PI of
MOES project
(2013–2017), and Fellow Indian Academy of Sciences (1991).
He is a recipient of National Mineral Award (1984) and Padama
Shree (2018).

Published 120 plus research papers in national and international
journals. Authored the book on “Geology of Western Himalaya”,
Pergamon Press, Oxford. Co-authored the new book “Active
tectonics of Kumaun and Garhwal Himalaya”, Springer.
Member, Editorial Board, “GEOLOGY” (1987-1989).
Consulting Editor, Editorial Board, “Transactions of Royal
Society”, Edinburgh. (1991-2000).
Co-convener of sessions in International Geological Congress
Paris (1980), International Geological Congress Washington
(1989) and Rio de Janerio (2000).
Chairman of Himalaya Regional Coordinating Committee of
International Commission on Lithosphere.
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NEW MEMBERS OF THE NEPAL GEOLOGICAL SOCIETY
Address
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NEW MEMBERS OF THE NEPAL GEOLOGICAL SOCIETY
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ASSOCIATE MEMBERS OF THE NEPAL GEOLOGICAL SOCIETY

113

Bulletin of Nepal Geological Society, 2018, vol. 35

ASSOCIATE MEMBERS OF THE NEPAL GEOLOGICAL SOCIETY
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NEW BOOKS
Title: The Gorkha Earthquake-2015: A Photographic Atlas
Authors: Dr Deepak Chamlagain and Laxmi Prasad Ngakhusi
Publisher: Centre for Disaster and Climate Change Studies, Kathmandu, Nepal
Language: Bilingual (English and Nepali), coloured
Page:133+p.; Illustration: 114 (Figure: 21, Photo: 94)
ISBN:978-9937-0-2284-2
This photographic atlas comprehensively covers the many aspects of the disaster caused by the 2015 Gorkha earthquake
(Mw 7.8). It is a bilingual (English and Nepali languages) atlas and comprises eight chapters. Chapter 1 deals with the dynamic
nature of the earth providing basic ideas on origin of the Himalayas, geology and active faults of Nepal Himalaya. Chapter 2 is
on seismicity of Nepal Himalaya covering earthquake genesis, historical and instrumental seismicity. Chapter 3 focuses on
scientific background and secondary hazards caused by the earthquake. Damage and loss due to earthquake is discussed in
Chapter 4. This chapter covers human loss and damage to buildings, human settlements, cultural heritages, education sectors
and other sectors. Chapter 5 gives details of response activities carried out by security agencies, public, private sectors, international
teams and other actors. In addition, it details the relief distribution carried out by the government and other agencies. Chapter 6
comprises photographs that reflects people's lives after the earthquake. Chapter 7 is dedicated to story of "survivor", a fourmonths old baby-boy Sonish Awal of Bhaktapur, who was rescued after twenty-two hours of the earthquake. Chapter 8 concludes
the atlas with recommendation to reduce earthquake risk in our region. List of devastating earthquakes in Nepal was given in
Appendix-I. The photographic atlas is dedicated to those who lost their lives and the survivor who are trying to reconstruct their
lives with dignity. The authors have kindly declared to donate the royalty collected from the selling of the atlas for the education
of earthquake affected school students.
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Title of book: Geology of Nepal Himalaya
Author: Prakash Das Ulak (Associate Professor Department of
Geology, Tri-chandra Campus, Tribhuvan University)
Published by: Rachna Ulak, Naya Baneshwar, Kathmandu,
2073 (2016)

Title of Book: Field Guidebook for B. Sc. 4th Year (Geology)
student
Author: Prakash Das Ulak (Associate Professor Department of
Geology, Tri-chandra Campus, Tribhuvan University)
Published by: Rachna Ulak, Naya Baneshwar, Kathmandu,
2073 (2016)
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CONGRATULATIONS
Nepal Geological Society extends its heartiest congratulations to the following members of the society for their
achievements. (Promotions, Awards, New appointments, etc.)
NEW APPOINTMENTS

Dr. Ashok Sigdel

Sunita Bhattarai

(LM 556)

(LM 778)

Appointed as Assistant Professor
in Tri-Chandra Multiple Campus
Date of appoinment: 2074/03/27

Appointed as the Geologist in
Department of Mines and Geology,
Lainchaur

Sunu Dawadi

Nam Raj Bhattarai

(LM 780)

(LM 683)

Appointed as the Geologist in
Department of Mines and Geology,
Lainchaur

Appointed as the Hydrogeologist
Government of Nepal, Ministry of
Irrigation, Department of Irrigation,
Ground Water Irrigation
Development Division Nepalgunj,
Banke

Date of appoinment: 2074/06/30

Date of appoinment: 2074/06/30

Date of appoinment: 2074/06/31
Kapil Maharjan

Manoj Khatiwada

(LM 765)
Appointed as the Hydrogeologist
Ministry of Energy, Water resource
and Irrigation, Department of
Irrigation, Ground Water Irrigation
Development Division, Banke
Date of appoinment: 2074/06/31

(LM 762)
Appointed as Hydrogeologist in
Ministry of Irrigation, Water
Resource Research and
Development Centre, Babarmahal,
Kathmand
Date of appointment: 2074/06/ 31

Puspa Raj Dhakal

Jharana Khanal
(LM 779)

(LM 776)

Appointed as the Hydrogeologist
Groundwater Irrigation
Development Division,
Kavrepalanchowk

Date of appoinment: 2074/06/31

Appointed as Hydrogeologist in
Ground Water Irrigation
Development Division Chitwan

Date of appoinment: 2074/06/31
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CONGRATULATIONS
NEW APPOINTMENTS

Madhu Neupane

Anupama Dhakal

(LM: 791)

(LM 792)

Appointed as Hydrogeologist in
Bhairahawa Lumbini Groundwater
Irrigation Management Division,
Bhairahawa

Appointed as Hydrogeologist in
Groundwater Irrigation
Development Division Parsa,
Birgunj

Date of appointment: 2074/06/31

Date of appoinment: 2074/06/31

Prakash Gyawali

Manoj Bista
(LM 781)

(LM 811)

Appointed as Hydrogeologist in
Groundwater Irrigation
Development Division Biratnagar,
Morang

Appointed as Hydrogeologist in
Groundwater Irrigation
Development Division Butwal,
Date of appoinment: 2074/6/31

Date of appoinment: 2074/06/31
Ram Datt Joshi

Shrawan Shakya

(LM 788)

(LM 754)

Appointed as Hydrogeologist in
Groundwater irrigation
Development Division, Dhangadhi,
Kailali

Appointed as Hydrogeologist in
Groundwater Resource
Development Board
Date of appoinment: 2074/06/31

Date of appointment: 2074/06/31
Dev Kumar Syangbo

Amar Singh Rai

(LM 710)

(LM 755)

Appointed as Hydrogeologist in
Groundwater irrigation
Development Division, Dhangadhi,
Kailali

Appointed as Hydrogeologist in
Groundwater Irrigation
Development Division, Lahan,
Siraha
Date of appoinment: 2074/06/31

Date of appointment: 2074/06/31

Arpan Parajuli

Nayan Pokhrel

(LM 754)

(LM 796)

Appointed as Hydrogeologist
Groundwater Irrigation
Development Division
Kavrepalanchowk

Date of appoinment: 2074/07/01

Appointed as Hydrogeologist in
Ground Water Irrigation
Development Division Chitwan

Department of irrigation
Date of appoinment: 2074/07/01
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CONGRATULATIONS
NEW APPOINTMENTS
Keshav Jaisi

Kedar Shrestha
(LM 753)

(LM 802)

Appointed as Hydrogeologist in
Ground water Irrigation
Development Division, Sarlahi

Appointed as Hydrogeologist of
Department of Irrigation,
Date of appoinment: 2074/07/01

Date of appoinment: 2074/07/01

Sugat Sthapit

Bishnu Upadhaya

Appointed as Hydrogeologist in
Water Induced Disaster
Management Division no. 12,
Pokhara, Kaski

(M 826)
Appointed as Hydrogeologist in
Groundwater Irrigation
Development Division, Butwal
Rupendehi

Date of appoinment: 2074/7/5

Date of appoinment: 2074/07/09

Binod Maharjan

Jaya Laxmi Singh

(LM 632)

(LM 718)
Appointed as Engineering
Geologist (DWIDM), Ministry of
Energy, Water Resource and
Irrigation, Government of Nepal
Date of Appointment: 2074/07/12

Appointed as Engineering
Geologist of Department of Water
Induced Disaster Management
(DWIDM), Ministry of Energy,
Water Resource and Irrigation,
Government of Nepal
Date of Appointment: 2074/07/12

Ishwor Thapa

Hari Prasad Khanal

(LM 786)

(LM 775)

Appointed as Engineering
Geologist of Department of Water
Induced Disaster Management
(DWIDM), Ministry of Energy,
Water Resource and Irrigation,
Government of Nepal

Appointed as Engineering
Geologist, Department of Water
Resources and Irrigation, Ministry
of Energy, Water Resource and
Irrigation, Government of Nepal

Date of Appointment: 2074/07/12

Date of Appointment: 2074/07/12

Sudip Lamsal

Alina Karki

(LM 805)

(LM 752)

Appointed as Engineering
Geologist of Department of Water
Induced Disaster Management
(DWIDM), Ministry of Energy,
Water Resource and Irrigation,
Government of Nepal

Appointed as Geologist of Nepal
Electricity Authority

Date of Appointment: 2074/07/12
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CONGRATULATIONS
NEW APPOINTMENTS
Milan Magar

Prem Nath Paudel

(LM 787)

(LM 671)

Appointed as Geologist of Nepal
Electricity Authority

Appointed as Engineering Geologist
of Ministry of irrigation (Now work
at President Chure-Terai Madhesh
conservation Development Board)

Date of appoinment: 2074/08/01

Date of appoinment: 2074/10/05

Sabina
Khatri
Ms. Sabina
Khatri
(LM 847)

Anil Pudasaini
(LM 685)
Appointed as Assistant Manager of
Nepal Electricity Authority
Date of appoinment: 2075/01/24

Position: Hydro-geologist
Appointed
as Hydrogeologist in
Department
ofWater
WaterResources
Resourcesand
Department of
and
Irrigation
Irrigation,
Jawalakhel, Lalitpur
Date of appoinment: 2074/07/01
2074/06/31
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CONGRATULATIONS
PROMOTIONS

Krishna Kumar Shrestha

Ratna Mani Gupta

(LM 688)

(LM 665)

Promoted as Assistant Manager of
Nepal Electricity Authority
Promoted Date: 2074/02/29

Promoted to Senior Division
Geologist in National natural
resources and fiscal commission

Sunil Shrestha

Narayan Baskota

Promoted Date: 2075/03/14

(LM 618)

(LM 490)

Promoted as Senior Division
Geologist of Department of Mines
and Geology

Promoted as Diputy Manager of
Nepal Electricity Authority
Promoted Date: 2074/06/05

Promoted Date: 2074/06/06

Thakur Prasad Kandel

Janak Bahadur Chand
(LM 655)

(LM 680)

Promoted as Senior Division
Geologist of Department of Mines
and Geology

Promoted as Senior Division
Geologist of Department of Mines
and Geology

Promoted Date: 2074/06/06

Promoted Date: 2074/06/06

Indira Shiwakoti

Sobit Thapaliya

(LM 727)

(LM 717)

Promoted as Assistant Manager of
Nepal Electricity Authority

Promoted as Assistant Manager of
Nepal Electricity Authority

Promoted Date: 2074/09/21

Promoted Date: 2074/09/21

Mr. Kangada Prasai
(LM 574)
General Manager
Mathillo Mailung Khola Jalvidhyut
Limited (Sanima Hydro Group)
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CONGRATULATIONS
APPOINTMENT AND PROMOTIONS

Mr. Puskar Nath Ghimire

Mr. Churana Bahadur Wali

(LM 373)

(lm 407)

Promoted to: Joint secretary
(Government of Nepal)

Promoted to: Deputy Director
General (DDG)/Joint Secretary

Department of Water Resources and
Irrigation, Jawalakhel, Lalitpur

Promoted to: Joint secretary (1st
class officer)

Promoted Date: 2074/09/04

Department of Water Resources
and Irrigation, Jawalakhel, Lalitpur

Dhruba Mishra

Babu Krishna Bhandari

(LM 666)

(LM 4010

Position: Project Manager

Position:Project Manager

Name of Company: South Asian
Infrastructure Pvt. Ltd.

Project: Super Dordi Hydropower
Project (54MW)

Name of Project: GharKhola
Hydroelectric Project

Location: Province # 4, Dordi Rural
Municipality, Lamjung District
Organization: Peoples Hydropower
Company Pvt. Ltd.
Head Office: Buddhanagar,
Kathmandu - 10, Nepal
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CONGRATULATIONS

A Grand Congratulation to Prof. Dr. Bishal Nath Upreti for
his following outstanding achievements:
1. GSA Honorary Fellow Award for 2018.
2. Appointed as Head of the Department of Geology, School of
Mines, University of Zambia, Lusaka, Zambia for 2017-2019.
3. Elected as the member of the Senate of the University of
Zambia 2018-2020.
4. Elected as the Council Member of the World Academy of
Sciences (TWAS) 2016-2018.

Prof. Dr. BishalNath Upreti
(LM 45)

Fellowship Award
Awarded Fulbright Fellowship (Senior Visiting Research
Scholar) by the Fulbright Commission, USA for doing
research at Nevada Seismological Laboratory, University of
Nevada, USA.
Research title: Paleoseismology of the Himalayan Frontal
Thrust and quantification of epistemic uncertainty on
probabilistic seismic hazard assessment due to Main
Himalayan Thrust in Nepal
Year of Award: April 2017-January 2018

Dr. Deepak Chamlagain
(LM 465)
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CONGRATULATIONS
Ph. D. Awards
Babu Ram Gyawali
(LM 828)
Awarded PhD degree from Tohoku University Institute of
Geology and Paleontology, Graduate School of Science
Thesis Title: Upper Cretaceous Calcareous Nannofossil
Biostratigraphy and Quaternary Calcareous Nannofossil
Assemblages Change
Year of Award: 26 September 2017

Bhupati Neupane
(LM 628)
Awarded PhD degree from College of Earth Science,
University of Chinese Academy of Sciences
Thesis Title: Sedimentary Characteristics and Tectonic
Evolutions of Cenozoic Basins in Nepal–Tibetan Himalaya
Year of Award: July 2017

Swostik Kumar Adhikari
(LM 552)
Institute: Department of Geoscience, Shimane University,
Matsue, Shimane, JAPAN
Research Title: Geological and geochemical studies of the
Neogene Siwalik Group, Khutia Khola section, Nepal
Himalaya and comparison with the Middle Bengal Fan
sediments: implications for provenance, paleoclimate and
Himalayan tectonics
Year of Award: 2017
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PHOTOGRAPHS OF ACTIVITIES OF NEPAL GEOLOGICAL SOCIETY

Discussion among the members of executive committee and editorial board to finalize the proceeding volume
of IAEG Conference

Participation of NGS in press meet on the occasion of Earthquake Safety Day
- organized by Ministry of Home, Government of Nepal
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COOPERATION AGREEMENT between Italian Group of Himalayan Geology ITALY AND Nepal Geological Society
NEPAL

Discussions on the criteria of honorary member selection process and procedures
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Speech from Right Honorable President of Nepal: Bidya Devi Bhandari at the grand occasion of
ARC-11, IAEG-2017

Participation of young geologists in IAEG ARC-11, 2017 in Kathmandu
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Group photo among the participants in the closing ceremony of IAEG-2017

Joint meeting between NGS executives and NGSS members during the preparation of ARC-11 of IAEG-2017 in Kathmandu
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Participants of NGS members at the occasion of Scientific Talk program delivered by Prof.
Dr. H. Sakai

Group photo of NGS members at the occasion of scientific talk program
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Discussions on 9th Geological Congress

Discussions for 9th Geological Congress with convener: Mr. Rajendra Prasad Khanal and co-conveners:
Mr. Ram Prasad Ghimire and Dr. Subodh Dhakal
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Group photo with the chief guest honorable minister of irrigation Mr. Sanjaya Kumar Gautam, guests, former presidents
of NGS and other members in the occasion of IDDR-2017
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LIST OF BOOKS PUBLISHED BY THE NGS
1. The Himalaya-Tibet Collision, 2013
Georges Mascle, Arnaud Pêcher Stéphane Guillot, Santa Man Rai & Ananta P. Gajurel
Preface By Patrick Le Fort
Nepal Geological Society, Sociétê Géologique De France Vuibert
2. Report on The Geological Survey of Nepal
By Toni Hagen
Volume I: PRELIMINARY RECONNAISSANCE Attached Plates 1969
Reprinted by Nepal Geological Society, Kathmandu, Nepal, 2013
3. Report on The Geological Survey of Nepal
By Toni Hagen
Volume II: GEOLOGY OF THE THAKKHOLA including adjacent areas
Reprinted by Nepal Geological Society, Kathmandu, Nepal, 2014

LIST OF PUBLISHED JOURNALS OF NEPAL GEOLOGICAL SOCIETY
1. Journal of Nepal Geological Society, Vol. 56, 2018
2. Journal of Nepal Geological Society, Vol. 55, 2018, Proceedings of the 11th IAEG Asian Regional Conference (ARC-11)
3. Journal of Nepal Geological Society, Vol. 54, 2017, Special Issue, Abstracts of 11th IAEG Asian Regional Conference (ARC-11)
4. Journal of Nepal Geological Society, Vol. 53, 2017
5. Journal of Nepal Geological Society, Vol. 52, 2016, Special Issue, Abstracts of the 8th Nepal Geological Congress
6. Journal of Nepal Geological Society, Vol. 51, 2016
7. Journal of Nepal Geological Society, Vol. 50, 2016, Proceedings of 7th Nepal Geological Congress
8. Journal of Nepal Geological Society, Vol. 49, 2015
9. Journal of Nepal Geological Society, Vol. 48, 2015, Special Issue, Abstracts of the 7th Nepal Geological Congress
10. Journal of Nepal Geological Society, Vol. 47, 2014
11. Journal of Nepal Geological Society, Vol. 46, 2013
12. Journal of Nepal Geological Society, Vol. 45, Special Issue, Abstracts of the 27th Himalaya– Karakoram–Tibet Workshop 2012
13. Journal of Nepal Geological Society, Vol. 44, 2012
14. Journal of Nepal Geological Society, Vol. 42, 2011
15. Journal of Nepal Geological Society, Vol. 41, Special Isssue, Abstracts of 6th Nepal Geological Congresss on Geology, Natural
Resources, Infrastructure, Climate Change and Natural Disasters, 15-17 November 2010
16. Journal of Nepal Geological Society, Vol. 40, June 2010
17. Journal of Nepal Geological Society, Vol. 39, June 2009
18. Journal of Nepal Geological Society, Vol. 38, Special Issue, Proceedings of International Workshop on Seismology, Seismotectonics,
and Seismic Hazard in Nepal Himalaya, 28–29 November 2006 and 5th Nepal Geological Congress on Geology, Environment, and
Natural Hazards Mitigation: Key to National Development, 26–27 November 2007
19. Journal of Nepal Geological Society, Vol. 37, June 2008
20. Journal of Nepal Geological Society, Vol. 36, Special Issue, Abstracts of 6th Nepal Geological Congress on Geology,
Environment, and Natural Hazards Mitigation: Key to National Development, 26–27 November 2007)
21. Journal of Nepal Geological Society, Vol. 35, June 2007
22. Journal of Nepal Geological Society, Vol. 34, Special Issue, Proceedings of 5th Asian Regional Conference on Engineering Geology
for Major Infrastructure Development and Natural Hazards Mitigation, 28–30 September 2005
23. Journal of Nepal Geological Society, Vol. 33, June 2006
24. Journal of Nepal Geological Society, Vol. 32, Special Issue, Abstracts of 5th Asian Regional Conference on Engineering Geology
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for Major Infrastructure Development and Natural Hazards Mitigation, 28–30 September 2005
25. Journal of Nepal Geological Society, Vol. 31, June 2005
26. Journal of Nepal Geological Society, Vol. 30, Special Issue, Proceedings of 4th Nepal Geological Congress, 9–11 April 2004
27. Journal of Nepal Geological Society, Vol. 29, 2004
28. Journal of Nepal Geological Society, Vol. 28, June 2003
29. Journal of Nepal Geological Society (Proceedings of 3rd Nepal Geological Congress, 26–28 September 2001, Kathmandu, Nepal),
Vol. 27 (Special Issue), December 2002
30. Journal of Nepal Geological Society, Vol. 26, June 2002
31. Journal of Nepal Geological Society (Proceedings of Workshop on the Himalayan Uplift and Palaeoclimatic Changes in Central
Nepal, 10 November 2000), Vol. 25 (Special Issue), December 2001
32. Journal of Nepal Geological Society (Abstract Volume of 3rd Nepal Geological Congress, 26–28 September 2001), Vol. 24 (Special
Issue), September 2001,
33. Journal of Nepal Geological Society, Vol. 23, June 2001
34. Journal of Nepal Geological Society (Proceedings of International Symposium on Engineering Geology, Hydrogeology, and Natural
Disaster with Emphasis on Asia, 28–30 September 1999, Kathmandu, Nepal),
35. Vol. 22 (Special Issue), December 2000
36. Journal of Nepal Geological Society, Vol. 21, June 2000
37. Journal of Nepal Geological Society (Abstract Volume of International Symposium on Engineering Geology, Hydrogeology, and
Natural Disaster with Emphasis on Asia, 28–30 September 1999, Kathmandu, Nepal), Vol. 20 (Special Issue), 1999
38. Journal of Nepal Geological Society, Vol. 19, 1999
39. Journal of Nepal Geological Society (Proceedings of 2nd Nepal Geological Congress, 1995), Vol. 18 (Special Issue), 1998
40. Journal of Nepal Geological Society, Vol. 17, 1997
41. Journal of Nepal Geological Society (Abstract Volume of 2nd Nepal Geological Congress), Vol. 16 (Special Issue), 1997
42. Journal of Nepal Geological Society, Vol. 15, 1997
43. Journal of Nepal Geological Society (Proceedings of 1st Nepal Geological Congress, 1995), Vol. 14 (Special Issue), 1996
44. Journal of Nepal Geological Society, Vol. 13, 1996
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g]kfnsf] r'/] tyf efj/ If]qdf kfgLsf] ;|f]t Joj:yfkg
k|bLk kf}8ofn
lqe'jg ljZjljBfno, cd[t ;fOG; SofDk;, sf7df8f}+
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ABSTRACT
The Chure Range, also called as Siwaliks, is most fragile mountain in the Himalayas. It faces various mass movement processes and
river activities that lead to loss of land masses. The sediments eroded from Chure Range are transported and deposited in the flat land
of Tarai, which is northern part of Indo-Gangetic Plain. Bhavar Zone, the northernmost part of the Tarai, is composed predominantly
of coarse alluviums deposited during the upliftment of the Himalaya. Due to abrupt topographic break on the foothill of Chure hills
and gentle slope of Bhavar, the rivers flow with wide valleys and islands. Infiltration of surface water takes place significantly.
Therefore, the southern ends of Chure and entire Bhavar Zone are facing scarcity of surface water during dry season. The livelihood
in Bhavar Zone is being painful due to lack of sufficient drinking water. Alternative ways are necessary for fulfillment of water in
this zone. The local landform as well as resident-friendly techniques are useful to diminish the scarcity of water. Construction of
rainwater harvest pond is one the suitable technique, which can control the rapid surface flow during the rainy season and contributes
to supply water in dry season. The groundwater recharging pond helps not only to reduce direct impact of flooding during monsoon
but also works as recharge zone of groundwater aquifers. The subsurface water harvest is another technique, which is basically
engineering structure constructed to exploit near surface water (<1-2 m. depth). These techniques might be applicable in the Chure
and Bhavar Zone of Nepal.

kl/ro
g]kfnsf] r'/] kxf8 If]q ef}ule{s b[li6sf]0fn] lxdfno kj{t>[v
+ nfdf
;j}eGbf gofF / lgs} sdhf]/ kxf8sf] ?kdf lrlgG5 . sdhf]/ ef}ule{s
agfj6 / ljleGg dfgjLo ultljlwx?sf] k|efjx?n] ubf{ o; If]qsf]
jftfj/0fLo tyf kfl/l:ylts k|0ffnLdf ;d]t k|ToIf c;/ kl//x]sf] 5 . r'/]
If]qdf e}/x]sf] jg ljgf; / To;af6 pTkGg af9L klx/f] / e"Ifon] ubf{ efj/
/ t/fO{df ;d]t gsf/fTds c;/ kl//x]sf] 5 . aif]g{ L r'/s
] f 8fF8fx? gfª\lub}
hfg] / ToxfFaf6 pTkGg ePsf y]u/x?n] ubf{ vf]nfsf] ;tx clUnb} uPsf
5g\ eg] efj/ If]qdf vf]nfx? emg} rf}8f x'Fb} uPsf 5g\ . h;sf] k|ToIf
c;/sf] ?kdf efj/ If]qdf e"dLut kfgLsf] tx ulxl/b} uPsf] 5 eg] t/fO{df
gbL s6fg, k6fg, tyf 8'afgsf] ;d:of a9\b} u}/x]sf] 5 . kl5Nnf aif{x?df
aiff{t\sf] ;dodf cfjZostf eGbf a9L kfgL x'Fbf Joj:yfkg ug{ ;d:of
kg]{ u/]sf] 5 eg] ;'Vvfofddf kfgLsf] cefjn] v]tLkftL tyf kz'kfngsf
;fy} sltko a]nf pQm If]qdf a;f]af; ug{] afl;Gbfx?nfO{ ;d]t 7"nf] ;d:of
kg{] u/]sf] b]lvG5 . o:tf s"–k|efjx?n] efj/ If]qdf ;txL dfq geO{ e"ldut
kfgLsf] ;txdf ;d]t gsf/fTds c;/ kfg{] u/]sf] 5 . pko'Qm ljlw /
k|ljlwsf] cefjdf r'/] tyf efj/ If]qdf kfgLsf] ;|ft] Joj:yfkg Pp6f sl;nf]
r'gf}tLsf] ?kdf b]vf k/]sf] 5 . jiff{td
\ f k/]sf] kfgLnfO{ c:yfO ?kdf ;+sng
tyf e08f/0f u/L lxpFbdf k|of]u ug]{ ;d]t ul/G5 . To;}u/L oL If]qdf ;Dk"0f{
?kdf e"dLut kfgLd} e/ kg'{kg]{ x'G5 . k|fs[lts ?kdf e"dLut kfgLsf]
k"ge{/0f gx'bF f kfgLsf] ;tx 36\b} uO eljiodf yk ;+s6 pTkGg x'g;Sb5.
o;} cj:yfnfO{ dWogh/ ub{} r'/] tyf efj/ If]qdf pko'Qm x'g;Sg] / xfn
:yfgLo ?kdf s]xL :yfgx?df k|of]udf cfPsf ;+/rgfx?nfO{ yk kl/dfh{g

ub}{ ljsf; ug{;lsg] ;+efjgfnfO{ ;d]t cf}NofpFb} kfgLsf] ;|ft] Joj:yfkgsf
s]xL ljsNkx?nfO{ oxfF k|:t't ul/Psf] 5 . /fi6«klt r'/]–t/fO{ dw]z ;+/If0f
ljsf; ;ldltn] tof/ u/]sf] r'/]–t/fO{ dw]z ;+/If0f tyf Joj:yfkg
u'?of]hgfdf ;d]t r'/] tyf efj/ If]qdf kfgLsf] ;|f]t Joj:yfkgsf nflu
oL ljsNkx?sf] af/]df rrf{ ul/Psf] 5 . oL ljsNkx?nfO{ yk kl/dfh{g ub}{
k|of]udf NofPdf o; If]qdf kfgLsf ;|ft] x?sf] plrt Joj:yfkg eO{ r'/–] t/fO{
dw] z e" k l/lwsf] ;+ / If0fdf ;d] t 7" n f] of] u bfg x' g ;Sb5 .

kfgLsf] ;|f]t Joj:yfkgsf ljlwx?
r'/] tyf efj/ If]qdf lkpg] kfgL jf l;FrfOsf nflu cNksflng
/ bL3{sflng u/L b'O{ k|sf/n] Joj:yfkg ug{;lsG5 . cNksflng k|ljlwx?
JolQmut ?kdf jf ;fgf] If]q ljz]ifdf nlIft x'G5 eg] bL3{sflng k|ljlwx?n]
kfgLsf] bLuf] Joj:yfkg ug{sf nflu cfjZos kg]{ ;|f]tx?sf] ;+/If0f tyf
plrt Joj:yfkg / pkof]udf hf]8 lbG5g\ . cNksflng k|ljlwx?df jiff{td
\ f
k/]sf] kfgLnfO{ ;+sng ug{ 3}6+ f] jf 6\ofª\sLsf] lgdf{0f ul/G5 . o;/L ;+slnt
kfgL lkmN6/ u/]/ 3/fo;L k|of]hgdf pkof]u ug{;lsG5 . JolQmut ?kdf
3}+6f] jf 6\ofª\sL w]/} 7"nf] cfsf/df lgdf{0f ug{ vlr{nf] x'g] / 6\ofª\sLdf
hd]sf] kfgL nfdf] ;do;Dd k|of]u ug{ Tolt Jojxfl/s klg x'bF g} . t/ cGo
pkfosf] cefjdf o;}nfO{ ljsNksf] ?kdf lng'kg]{ x'G5 . bL3{sflng k|ljlwx?df
kfgLsf] ;|f]t ;+/If0f tyf Joj:yfkgdf cfjZos kg]{ ultljlwx? kb{5g\ .
o; cfn]vdf cNksflng k|ljlwx?sf] af/]df geO bL3{sflng k|ljlwx?sf]
af/]df dfq rrf{ ul/Psf] 5 .
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jif{ft\sf] kfgL ;+sng tyf e08f/0f ug]{ kf]v/L (Rain Water

Harvesting Pond)

efj/ tyf t/fO{sf s]xL pQ/L efux? tyf b"g pkTosfsf y'k|}
:yfgx?df] df6f]sf] ljz]if k|sl[ tsf sf/0f jiff{td
\ f k/]sf] kfgL ;txdf gc8]/
l56} hldgd'gL l5g]{ ub{5 . sltko :yfgx?df o;/L hldgd'gL l5/]sf] kfgL
ToxfFsf] ef}ule{s agfj6sf sf/0f w]/} ulx/f]df k'Ug] jf l56} sd rfko'St
If]qlt/ ;b{5 . To;}n] ;txL tyf e"ldut kfgL b'a}sf] cj:yf /fd|f] gePsf
sf/0f o; If]qdf l;FrfO tyf j:t'efpsf nflu lkpg] kfgLsf] cfk"lt{df ;d]t
ulx/f] c;/ kb{} uPsf] b]lvG5 . jif{fofddf 7"nf] kfgL kg{] / af9Lsf] ?k lng]
t/ jiff{t\ ;lsgf;fy k'gM ;'Vvf x'g] k|jl[ tn] ubf{ o; If]qdf kfgLsf] 68\sf/f]
cfjZostf dx;'; x'G5 . Psflt/ jif{ftsf] ;dodf kg{] kfgLn] e"–Ifo tyf
n]bf] klx/f]sf] k|sf]k a9fpg'sf ;fy} v]tLof]Uo hldg klg k'g{] cj:yf cfpg'
/ csf{]tkm{ jif{ftafx]ssf ;dodf kfgL geP/ v]tLkftL tyf ;fdflhs
lhjgofkgd} k|lts"n k|efj kg{] x'bF f ;f] jif{ftsf] kfgLnfO{ hDdf ug{ ;s]df
o;af6 bf]xf]/f] kmfObf k'Ug] b]lvG5 . Ps t jif{fsf] kfgL af9Lsf] ?k lng
gkfpFb} /f]lsG5 / o;af6 x'g] Iflt klg sd x'G5, bf];|f] kfgL gx'g] ofddf
;f]xL kfgLnfO{ ;fdfGo s[lif tyf kz'kfngsf] sfo{df ;d]t pkof]u ug{
;lsG5 . r'/k] xf8 tyf 3fFrx?df pko'Qm :yfgx?sf] rog u/L o:tf jif{fsf]
kfgL ;+sng ug{] kf]v/Lx?sf] lgd{f0f ug{;s] o; If]qdf kfgL Joj:yfkgsf]
c:yfO ;dfwfg x'g;Sb5 .
jif{fsf] kfgL ;+sng u/L e08f/0f ug{] kf]v/Lx? lgd{f0f ug{sf
nflu pko'Qm :yfgx?sf] rogdf ljz]if Wofg k'¥ofpg' kb{5 . To;sf nflu
kf]v/L lgdf{0f ug]{ :yfgsf] df6f]sf] cj:yf / k|sf/, e"–pkof]u tyf e"–5qsf]
l:ylt, w/ftnLo :j?ksf] cj:yf nufot ;fdflhs cfly{s l:ylt cflb
cWoog u/]/ dfq ug{'kb{5 . ;fy}, :yfg rog ubf{ a:tL jf v]tLof]Uo
e"ldb]lvsf] b"/L klg dxTjk"0f{ x'G5 . kfgL ;+sng tyf e08f/0f kf]v/Lsf]
lgd{f0f ubf{ s]xL cfjZos dfksx?sf] -tflnsf !_ ljZn]if0f ug'k{ b{5 (Rao
et al., 1995) .
o;sf cnfjf s]xL cGo s'/fx?df ;d]t Wofg k'¥ofpg' cfjZos
kb{5, h:t}M afFw agfpg] :yfg rog ubf{ ;s];Dd vf]nf of vf]N;fsf]
;a}eGbf ;fF3/' f] efu /f]Hg'kb{5 eg] pQm :yfg b]lv dflylt/sf] e"efu ;s];Dd

lrq !M r'/] If]qdf jiff{t\sf] kfgL ;+sng ug{ lgdf{0f ul/Psf] kf]v/L

ulx/f] k/]sf] jf ;dy/ / km}lnPsf] ePdf kf]v/L agfpg ;xh x'g'sf ;fy}
k|efjsf/L klg x'G5 .
To;}u/L jiff{ts
\ f] kfgL ;+sng tyf e08f/0f ug]{ kf]v/Lsf] k|sl[ t tyf kfgLsf]
k|fs[lts axfjnfO{ /f]Sgsf nflu lgdf{0f ul/g] ;+/rgf l8hfOg ug'{cl3
hldgsf] le/fnf]kg, df6f]sf] kfgL k|;f/ x'g] u'0f, vf]nfsf] txqmd, / ;txdf
aUg] kfgLsf] dfqfsf] cWoog u/L ;f]xL cg';f/ ug'{kb{5 -tflnsf @_ .
r'/] tyf efj/ If]qdf df6f]sf] k|sf/ tyf kfgL ;f]:g] Ifdtfsf]
af/]df cfjZos kg{] tYofÍx? gePsf sf/0f j}sln\ks cWoog k|lqmofsf
?kdf r'/] If]qdf kfOg] d8:6f]g r6\6fgaf6 ag]sf] df6f] ldlxg k|sf/sf]
(Sandy Clay Loam) x'g] / kfgL klg sd ;f]:g] ePsfn] To:tf :yfgx?df
jif{ftsf] kfgL ;+sng ug{] kf]v/L lgd{f0f ug{ k|fyldstf lbg'kb{5 . pbfx/0fsf
nflu l;/fxf lhNnfsf] pQ/L r'/] If]qdf lgld{t kfgL ;+sngsf nflu lgld{t
kf]v/LnfO{ lng ;lsG5 -lrq !_ .
tflnsf @M kfgL ;+sng tyf e08f/0fsf nflu IMSD lgb]{lzsf (Rao et al.,
1995)

tflnsf !M jiff{t\sf] kfgL ;+sng tyf e08f/0f ug]{ kf]v/L lgdf{0fdf cfjZos
dfksx?
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e"ldut kfgL k'ge{/0fsf nflu kf]v/L (Groundwater Recharging
Pond)
;du| efj/ If]q tyf efj/ x'bF } aUg] vf]nfx?sf] au/df d'Vo ?kdf
kfOg] u|fe]nb]lv af]N8/;Ddsf y]u/x?sf sf/0f jif{ftsf] kfgL l56} hldgd'lg
;f]l;G5 / w]/} ulx/fO / 6f9f;Dd k'Ub5, h;n] ub{f o; If]qdf ;w}+ e"ldut
kfgLsf] cefj x'g] ub{5 . r'/] kxf8 / efj/df hldgleq ;f]l;g] kfgL t/fO{
dw]zdf ;d]t e"ldut kfgLsf] :yfoL >f]t x'g] ePsf sf/0f e"ldut kfgLsf]
k'ge{/0fn] ;du| t/fO{dw]zsf] e"ldut hn>f]tdf dxTjk"0f{ e"ldsf v]Ng] ub{5
. t;y{ efj/sf ljleGg :yfgx?, vf;u/L vf]nfn] 5f]8]sf] k'/fgf] wf/ /
au/x?df jif{ftsf] kfgL s]xL lbg;Dd /f]Sg ;lsPdf ;f] kfgL hldg leq
;f]l;P/ e"ldut kfgLsf] ?kdf aUg] ub{5 . o; sfo{af6 Psflt/ jif{ftdf
enkfgLn] pTkGg ug{;Sg] ;d:of sd x'G5 eg] csf{]tkm{ e"ldut kfgLsf]
;tx 36\g lb+b}g . e"ldut kfgL k'ge{/0f ug{sf nflu pko'Qm :yfg rog
ubf{ slDtdf klg lgDg s'/fdf Wofg k'¥ofpg' cfjZos x'G5 (UNEP, 1998) .

lrq @M k"ge{/0f kf]v/L lgdf{0fsf nflu pko'St vf]nf lsgf/sf] au/

s_ k"ge{/0f kf]v/L agfpg] :yn jl/k/Lsf] ef}ule{s cj:yf tyf
r§fg / df6f]sf] u'0f
v_ ;txb]lv e"ldut kfgL e08f/0f ug{] tx cy{ft\ PlSjkm/ (Aquifer)
;Ddsf] ulx/fO tyf To;lar /x]sf] kbfy{df kfgL k|;f/ x'g;Sg]
Ifdtf (Transmissivity & Hydraulic Conductivity)
u_ PlSjkm/sf] df]6fOsf ;fy} kfgL axg ug{;Sg] Ifdtf (Storage
Capacity) tyf o;df ePsf l5›x?sf] dfqf (Porosity)
3_ hldgsf] w/ftnLo :j?k, e"–pkof]u cyjf e"–5q tyf hldgsf]
kof{Kttf
ª_ cfly{s tyf sfg'gL cj:yf
r_ :yfgLox?sf] hg;/f]sf/
dfly pN\n]lvt a'Fbfx?df cfwfl/t eP/ e"ldut kfgL k'ge{/0f
kf]v/L lgd{f0fsf nflu :yfg rog ub{f yk cGo s'/fx? ;d]t cWoog ug{k' g{]
x'G5 . a9L k|efjsf/L k'ge{/0f kf]v/Lx?sf] lgd{f0f ug{sf nflu oL s'/fx?
x'g' h?/L 5 .
s_ e"ldut kfgLsf] ;tx (Ground water table) hldgb]lv s]xL
a9L ulx/fOdf x'g'kb{5,
v_ kf]v/L lgdf{0f ul/g] :yfgsf] df6f] u|fe]n / afn'jfhGo x'gk' b{5,
u_ df6f] v's'nf] / kfgL ;lhn} k|;f/ x'g;Sg] vfnsf] x'g'kb{5,
3_ enkfgLdf dl;gf] y]u/sf] dfqf cToGt Go'g x'g'kb{5 .
pk/f]St s'/fx?nfO{ dgg u/]/ efj/ If]qdf e"ldut kfgL k'ge{/0fsf
nflu cfjZos kf]v/Lx?sf] lgd{f0f ug{ ldNg] ;+efljt 7fpFx?sf] klxrfg
ug'k{ b{5 . vf]nfsf] lsgf/df k'/fgf] au/df Psftkm{ t6aGw lgdf{0f u/L kf]v/L
lgdf{0f ug{ ;lsG5 . o:tf :yfgx?df e"ldut kfgL k'ge{/0f kf]v/Lx?sf]
lgdf{0f ug'{k"j{ lj:t[t ef}ule{s tyf OlGhlgo/Lª cWoog cfjZos kb{5 .
xfn t/fO{sf ljleGg lhNnfx?df lhNnf l:yt e";+/If0f sfof{no / /fi6«klt
r'/]–t/fO{ dw]z ;+/If0f ljsf; ;ldltn] o:tf e"dLut kfgLsf] k"ge{/0fsf

lrq #M ;nf{xLsf] nvgb]xL vf]nfsf] lsgf/df lgdf{0fflwg k"ge{/0f kf]v/L

nflu kf]v/Lx?sf] lgdf{0f ug{ ;'? ul/;s]sf 5g\ . ;nf{xL lhNnfsf] nvgb]xL
vf]nfsf] lsgf/df lgdf{0flwg k"ge{/0f kf]v/LnfO{ cfjZos plrt :yfg /
kf]v/Lsf] gd'gfsf] ?kdf lng ;lsG5 -lrq @ / #_ .

;txd'lgsf] kfgL pkof]u ug{sf nflu ;+/rgf (Subsurface Water
Harvesting Structures)

r'/] kxf8 x'Fb} aUg] kfgL ePsf y'k|} vf]nfgfnfx?df ljz]if u/L
;'Vvfofddf efj/ If]q k'Ugf;fy ;txsf] kfgL hldgleq ba]/ x/fpg] / k'gM
efj/ ;lsg] laGb'df k'u]kl5 h?jf jf d"nsf] ?kdf vf]nfsf] ;txdf b]lvg]
k|j[lt :jefljs k|lqmof g} xf] . sltko :yfgdf r'/] kxf8leq} /x]sf leqL
vf]+rdf klg vf]nfsf] ;txsf] kfgL au/d'lg x/fpg] u/]sf] b]lvG5 . o;/L
vf]nfsf] ;txdf kfgL gx'Fbf To; j/Lk/Lsf afl;GbfnfO{ b}lgs s[ofsnfk
nufot u[idsfnLg v]tLkftLdf ;d]t 7"nf] ;d:of kg{] ub{5 . oyfy{df
vf]nfsf] ;txdf gb]lvP klg ;f] kfgL ;txeGbf !—!=% ld6/ hlt ulx/fOdf
eg] e]l6G5 . sltko 7fpFx?df vf]nfsf] au/ vf]l;|P/ h?jf agfO c:yfO
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?kdf kfgL ;+sng ug{u] /]sf] klg e]l6G5 . t/ efj/ If]qdf vf]nfsf] ju/df
x'g] 7"n–7"nf af]N8/;lxtsf] u]u|fg] y]u/sf sf/0f o;/L ju/ vf]l;|P/ kfgL
pTvgg ug'{ Tolt Jojxfl/s b]lvb}+g . csf{]tkm{ jif{ft\sf] ;dodf o;/L
vf]l;|Psf c:yfO h?jfx? k'l/g] ePsfn] Tolta]nf klg ;kmf kfgLsf] xfxfsf/
g} /lx/xG5 .
o:tf ;d:ofx?nfO{ xn ug{ vf]nfsf] au/d'lg ba]/ /x]sf] pQm
kfgLnfO{ pko'Qm k|ljlwaf6 :yfO tyf bLuf] ;+/rgf jgfP/ jif{e/L g} kfgL
;+sng tyf ljt/0f ug{;s] kfgLsf] ;d:of :yfO ?kd} ;dfwfg ug{ ;lsG5
. To;sf nflu pko'Qm :yfg rogsf nflu lgDg s'/fx? Wofgdf /fVg' h?/L
x'G5 .
s_ vf]nfsf] hnfwf/ 7"nf] ePsf],
v_ vf]nfsf] au/sf] dflyNnf] efudf u|fe]n, af]N8/, / afn'jfhGo
y]u/ / tNnf] efudf ldlxg df6f] (Clay) ePsf],
u_ vf]nfsf] ptf/ (Gradient) ( l8u|LeGbf sd ePsf],
3_ ;+/rgfsf] cjl:ylt a:tL jf v]tLe"ldb]lv a9Ldf %)) ld6/
6f9f x'g'kg]{ .
o:tf lsl;dsf ;+/rgfx? r'/] kxf8sf km]bLdf /x]sf s]xL
vf]nfx?af6 :yfgLo :t/df :yfgLo k|ljlw / ;fwg >f]t k|of]u u/L kfgL
;+sng ul//]xs
] f] b]lvPsf] 5 . pbfx/0fsf nflu dxf]Q/Lsf] afx'gdf/f glhs
/ft' vf]nf, dxf]Q/Ls} vo/df/f vf]nf, / dsjfgk'/sf] lx/fd'lg vf]nfdf
;txd' l gsf] kfgL ;+ s ng u/L l;F r fOsf nflu k| o f] u e} / x] s f] 5 .

vf]nfsf] au/sf] ;txd'lg /x]sf] kfgL ;+sng tyf ljt/0f ug{sf
nflu b' O { v fn] ;+ / rgf Jojxfl/s ?kdf k| : tfj ug{ ; lsG5 .

s_ e"ldut Ogf/ lgd{f0f
vf]nfsf] au/d} em08} #–$ ld6/ ulx/f] Ogf/ alnof] lasf]n
{ ] 5f]Kg]
u/L lgd{f0f ug{ ;lsG5 . vf]nfsf] enaf9L tyf jif{ftdf au]/ cfpg] y]u/x?n]
c;/ gu/f]; eGgsf nflu Ogf/sf] dflyNnf] efu -9sgL_ au/sf] ;txb]lv
%) ;]=ld= hlt d'gL x'g]u/L lgdf{0f ug'{ kb{5 . Ogf/sf] lk+wb]lv %) ;]=dL=
dflyb]lv ;'? eP/ 9sgL;Dd vf]nfsf] pkNnf] t6lt/ kg{] Ogf/sf] kvf{ndf
;–;fgf l5›x? x'g]u/L lgdf{0f ug'{k5{ cyjf kfgL / w]/} g} dl;gf] y]u/dfq
l5g{;Sg] l:qmg /fVg'kb{5 . Ogf/sf] tNnf]lt/sf] kvf{n cyf{t\ vf]nfsf] tNnf]
t6lt/ kg{] efu eg] kfgL /f]lsg] u/L s+lqm6 k|of]u u/]/ agfpg' kb{5 .
To;}u/L Ogf/sf] e'OF klg s+lqm6n] 6fNg' kb{5 -lrq $_ . olb Ogf/sf] lk+wdf
Sn] sf] afSnf] tx e]l6of] eg] lk+wdf s+lqm6sf] k|of]u gubf{ klg x'G5 . vf]nfsf]
;txsf] ptf/ tNnf] t6lt/ sd x'Fb} hfg] ePsfn] ;tx d'gLsf] kfgL klg
tnlt/} alu/x]sf] x'G5 . o;/L vf]nfsf] ;txd'lg aUb} u/]sf] kfgL Ogf/df
;+sng ePkl5 lk+wb]lv @)—#) ;]=dL= hlt dflyaf6 kfOk hf]8]/ Ogf/sf]
kfgL aflx/ k'¥ofO csf]{ 6\of+sLdf hDdf u/]/ jf l;w} ljt/0f ug{;lsG5 .
o:tf] kfgL cfjZos pkrf/ kl5 lkpgsf nflu ;d]t pkof]u ug{;lsG5 .

v_ e"ldut s'n];f] lgd{f0f
r'/] tyf efj/ If]qdf vf]nfsf] jf/kf/ kfgL aUg] lbzfb]lv nueu $% l8u|Ldf
tlGsg] u/L au/d'lg !=% b]lv @ ld6/ hlt ulx/f] / a9Ldf ! ld6/ hlt

lrq $M vf]nfdf ;txd'gLsf] kfgL pkof]u ug{ lgdf{0f ul/g] Ogf/sf] k|f?k
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g]kfnsf] r'/] tyf efj/ If]qdf kfgLsf] ;|f]t Joj:yfkg

lrq %M vf]nfdf ;txd'gLsf] kfgL pkof]u ug{ lgdf{0f ul/g] s'n];f]sf] k|f?k

rf}8f s'n;
] f] lgd{f0f ug{k' b{5 . o; s'n;
] f]sf] dflyNnf] efu -vf]nfsf] pkNnf]
t6lt/ kg{] efu_ df ;–;fgf l5›x? x'g] u/L / tNnf] t6lt/ kg{] efudf
kfgL gl5g]{ s+lqm6sf] leQf agfpg' kb{5 eg] s'nf]sf] e'FO{ klg s+lqm6n]
6fNg'kb{5 . s'n];f]nfO{ s+lqm6s} :Nofjx?sf] lasf{] agfP/ 5f]Kg' kb{5 eg]
s'n;
] f]leq hDdf x'g] afn'jf lems]/ ;kmf ug{sf nflu larlardf s]xL :Nofjx?
lemSg ldNg] ul/ /fVg' kb{5 -lrq %_ . vf]nfsf] af9L tyf y]u/n] c;/
gk'¥ofcf]; eGgsf nflu s'n];f]sf] 9Ssgx? au/ ;txb]lv %) ;]=ld= hlt
d'lg /fVg' kb{5 . o;/L ;+slnt kfgL e"ldut s'n;
] f] x'bF } vf]nf aflx/ NofO;s]kl5
;txd} s'nf] agfO{ cfjZos k| o f]h gsf nflu k| o f]u ug{ ;lsG5 .

lgisif{
g]kfnsf] r'/], efj/ tyf leqL dw]z nufotsf If]qx?df jif]{gL
;'Vvfofddf ef]lug] kfgLsf] ;d:ofnfO{ j}slNks ?kdf xn ug{sf nflu ToxfF
/x]sf kfgLsf ;|f]tx?sf] plrt Joj:yfkg ug'{ h?/L 5 . kfgLsf pknJw
;|ft] x?sf] ;+/If0f ;lxtsf] pkof]usf ;fy} ;|ft] s} j[l4 ug{ ;s]df dfq bLuf]
?kdf kfgLsf] ;d:of xn ug{ ;lsG5 . :yfgLo ef}uf]lns cj:yfsf] cWoogsf
;fy} hldgd"gLsf] df6f]sf] u'0f, kfgLsf] axfj, hnfwf/ If]qsf] cj:yf;d]t
;d]6/] ;du| xfO8«fl] hof]nf]lhsn cWoog kZrft plrt OlGhlgol/ª ;+/rgf

agfPdf kfgLsf] ;d:ofnfO{ k|efjsf/L / jftfj/0f d}qL bLuf] ;dfwfg ug{
;lsG5 . t;y{ jiff{ts
\ f] kfgL ;+sng tyf e08f/0f ug]{ kf]v/L, e"dLut kfgL
k"ge{/0f kf]v/L, tyf ;txd'gL glhs} /x]sf] kfgL pTvgg u/L pkof]u ug{]
;+/rgfx?sf] lgdf{0f ug'{ cfjZos 5 . oL k|ljlwx?sf af/]df yk 5nkmn
/ :yfgLo e" u f] n cg' s ' n kl/dfh{ g / kl/is[ t ub} { hfg ;lsG5 .

;Gbe{ ;fdu|L
/fi6«klt r'/–] t/fO{ ;+/If0f ljsf; ;ldlt -@)&$_, r'/–] t/fO{ ;+/If0f tyf Joj:yfkg
u'?of]hgf @)&$, sf7df8f}+ .
Rao, D.P., Radhakrishnan, K., Perumal, A., Subramanian, S.K.,
Chenniah, G.C., Murthy, Y.V.S., Hanumanta, Rao, G., Ramana
Murthy, J., Rao, K.S.V.C., and Bhaskar, U.N., 1995, Integrated
Mission for Sustainable Development- A Synergistic approach
towards management of land and water resources. National
Remote Sensing Agency, Balanagar, Hyderabad, Department
of Space, Govt. of India.
UNEP, 1998, Sourcebook of Alternative Technologies for Freshwater
Augmentation in Some Countries in Asia (Technical
Publication), Osaka/Shiga: United Nations Environmental
Programme. International Environmental Technology Centre.
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dxf]Q/L lhNnfdf e"ldut hnsf] l:ylt / cj:yf
/fh]Gb| Gof}kfg]
e"ldut hn tyf l;+rfO{ ljefu, sf7df8f}+, g]kfn
(Email: gorkiarya@gmail.com)

;f/fz+
dxf]Q/L lhNnfsf] e"ldut hnIfqnfO{ Ifq A, Ifq B, Ifq C, / Ifq D u/L hDdf rf/j6f Ifqdf ljefhg ul/Psf] 5 . Ifq D sf] s]xL yf]/} efu / Ifq E
afx]s dxf]Q/L lhNnfsf] ;a} efudf e"ldut hnsf] k|r'/ ;Defjgf /x]sf] 5. Ifq A df k|fo ;a} :yfgx?df w]/} Ifdtf ePsf 8Lk gns'kx? :yfkgf u/L
e"ldut hnsf 7'nf 7'nf Ansx? lgdf{0f ug{ ;lsG5. of] If]qdf :ofnf] gns'kx? :yfkgf ug{ w]/} sl7g 5. Ifq B / Ifq C df :ofnf] gns'kx? :yfkgfsf]
nflu w]/} pko'Qm cj:yf 5. Hfne[tsf kbfy{df w]/} dl;gf afn'jfsf s0fx?sf sf/0fn] ubf{ Ifq C sf] blIf0fL efudf :ofnf] gns'kx? :yfkgf ug{ Tolt
;Defjgf 5}g. efj/ / o;sf] cf;kf; If]qdf l8«lnª sfo{ ug{ w]/} sl7g 5 . lsgeg] dflyNnf] efudf k'/} af]N8/n] ;a} If]qdf 9fs]sf] 5. lhNnfsf] blIf0fL
efudf /x]sf ulx/f] Hfne[t (200–225 mbgl) sf] k|s[lt free flowing artesian nature sf] /x]sf] 5 / oL j]nx?df !%–@% nL/;]= sf b/n] kfgLsf] k|jfx
e}/x]sf] kfOG5.

e"ldut hn l;rfO ljsf; l8lehg dxf]Q/L: Ps kl/ro

-l8k tyf :ofnf] 6\oj" j]n l;+rfO sfo{qmd -ef/t ;/sf/sf] cg'bfg_
;d[Wb t/fO dw]z l;+rfO ljz]if sfo{qmd

g]kfnsf] t/fO If]qx?sf] e"ldut hn>f]tsf] l:ylt, ;DefJotf,
k'ge{/0f / kl/df0fsf] cWoog ug{s
' f ;fy} ;'Vvfu|:t / j}slNks >f]t gePsf
If]qx?df :ofnf] tyf l8k 6\o"jj]nsf] dfWodaf6 l;+rfO ;'ljwf pknJw
u/fpg] p2]Zon] tTsflng hn>f]t dGqfno cGtu{t e"ldut hn>f]t ljsf;
;ldlt, zfvf sfof{no dxf]Q/Lsf] :yfkgf lj= ;+= @)$) ;fndf ePsf] xf].
o; sfof{non] ;nf{xL, dxf]Q/L / wg'iff lhNnfx?df e"ldut hn>f]tsf]
klxrfg u/L cfjZostf cg'?k s[ifsx?nfO e"ldut hn l;+rfO ;'ljwf
pknJw u/fpb} cfPsf] 5. kl5 lj= ;+= @)^* ;fnb]lv leqL dw]zsf] l;Gw'nL
lhNnf;d]t ;dfj]z u/L If]q lj:tf/ ul/of] eg] lj=;+= @)&@ cfiff9 #!
ut]sf] dGqL:tl/o lg0f{o adf]lhd l;rfO ljefu cGtu{t /xg] u/L e"ldut
hn l;+rfO ljsf; l8lehg sfof{no :yfkgf ul/of] / o;sf] sfo{If]q
dxf]Q/L, wg'iff / l;Gw'nL lhNnf /xg] ul/ tf]lsof].

p2]ZoM
-s_ ;tx l;+rfOsf] ljsNk gePsf If]qx?df / ;+of]hgfTds l;+rfOsf]
nflu :ofnf] tyf l8k 6\oj" j]nx?sf] lgdf{0f u/L l;+lrt If]qsf] ljsf;
ug{'.
-v_ s[lifof]Uo hldgdf l;+rfOsf] nflu kfgL pknJw u/fO s[lif
pTkfbg j[lWb ug{ ;xof]u k'-ofpg'.
-u_ afx|} dlxgf l;+rfOsf] nflu kfgL pknJw u/fpg'.

e"ldut hntx cg'udg (Depth to Water Level Monitoring)
/ e"ldut hn cGj]if0f sfo{qmd
o; sfo{qmdsf] sfo{If]qx? ;nf{xL, dxf]Q/L, wg'iff / l;Gw'nL
lhNnfsf] ljleGg If]qx?sf] ;DefJotf cWoog, e"ldut hn ;txsf] agf]6
tyf k|sf/, kfgLsf] e08f/ Ifdtf tyf jxfjsf] l:ylt / e"ldut hnsf]
u'0f:t/af/] cWoog x'b} cfPsf] 5.

l8k PSjLkm/ cGj]if0f sfo{qmdM
Exploratory Deep Tubewell sf] dfWodaf6 ulx/f] hne[tdf

/x]sf] e"ldut hn>f]tsf] cWoogsf] l;nl;nfdf lj=;+=@)$) b]lv @)$&
;fn;Dd o; sfof{noaf6 lgld{t l8k 6\oj" j]nx?sf] ljj/0f o; k|sf/ /x]sf]
5.

:ofnf] PSjLkm/ cGj]if0f sfo{qmdM
UNDP sf] ;xof]udf lj=;+= @)$$ b]lv @)$^ ;Dd Shallow
Aquifer /x]sf] e"ldut hn>f]tsf] klxrfg ug{sf nflu xfn ;Dd lgld{t
:ofnf] 6o"jj]nx?sf] ljj/0f o;k|sf/ /x]sf] 5.

xfn o; sfof{noaf6 dxf]Q/L, wg'iff / l;Gw'nL lhNnfx?df
lgDglnlvt sfo{qmdx? ;~rfngdf /x]sf 5g\:
-s_ e"ldut hntx cg'udg (Depth to Water Level Monitoring)
/ e"ldut hn cGj]if0f sfo{qmd -Groundwater Investigation

Programme)

-v_ e"ldut :ofnf] tyf l8k 6\oj" j]n l;+rfO sfo{qmd (Groundwater
Shallow and Deep Tubewell Irrigation Programme)
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/fh]Gb| Gof}kfg
tflnsf @: cGj]if0f :ofnf] gns'ksf] lhNnfut ljj/0f

o;/L cGj]if0f sfo{qmd cGtu{t lgdf{0f ePsf / If]qut ?kdf areal representative_ klxrfg ePsf l8k tyf :ofnf] 6\o"jj]nx?sf]
Depth to Water Level Monitoring sfo{ lg/Gt/ dfl;s ?kdf ;+rfng

dG;'gL xfjfkfgL - h'g- ;]K6]Da/_ sf] df};ddf clwsf+; jiff{b x'G5. s'n
jflif{s jiff{bsf] *%% jiff{ dG;'gL xfjfkfgLd} x'G5. g]kfnsf] t/fO If]q
xfjfkfgLsf] lx;fjn] Subtropical Zone df kb{5. cf};t dfl;s tfkqmd
Go'gtd hgj/L dxLgf !%° ;]N;Lo; / clwstd tfkqmd #!° ;]N;Lo;
h'g dxLgfdf x'G5. e"ldut :ofnf] PSjLkm/sf] d'Vo >f]t dG;'gL jiff{df lge{/
/xG5. :ofnf] PSjLkm/sf] k'ge{/0f l;jflnsdf /x]sf ˆofg / dxfef/t
kj{t>[ªvnfdf /x]sf] r'g9'ªuf nufotsf r§fgx?af6 x'G5. cf};tg jflif{s
jiff{b s/La !%)) dLdL /x]sf] kfOG5 / Pan Evaporation klg !%))
dLdL g} /x]sf] kfOG5. h'gb]lv ;]K6]Da/ ;Ddsf $ dxLgfsf] cf};t jikLs/0f
b/ eGbf cf};t dfl;s jiff{bsf] b/ j9L 5\ . afFsL dxLgfx?df cf};t
jfikLs/0f b/ g} a9L x'G5 .

x"Fb} cfPsf] 5.

cjl:ylt, xfjfkfgL / If]qkmn
;ª3Lo u0ftGq g]kfn /fHosf] k'jL{ t/fO k|b]z cGtu{t /x]sf]
dxf]Q/L lhNnf jt{dfg ef}uf]lns ljefhgdf k|b]z g+= @ df kb{5 . of]
lhNnfsf] k'jL{ efudf wg'iff lhNnf, klZrddf ;nf{xL, blIf0fdf ef/tsf] ljxf/
k|fGt / pQ/df l;Gw'nL lhNnf kb{5g\. lhNnfsf] t/fO efusf] If]qkmn !)()
a= ls=dL= /x]sf] 5. lhNnfsf] xfjfkfgLsf] lx;fjn] cGo t/fO lhNnfh:t}

dxf]Q/L lhNnfdf lhNnsf] pQ/k'jL{ efuaf6 pb\ud eP/ blIf0fklZrd
efu eP/ jxg] gbLgfnfx?df d'Votof xbL{, dxf{, hªufxf / /ftf] gbL 5g\
. t/ oL gbLx? s'gd
} f klg l/e/ u]h g/flvPaf6 yfx x'G5 ls oL gbLx?df
lxpbsf] tfkqmd cToGt Go"g /x]sf] 5. - lrq !_
e"ldut hn txsf] dG;'gL / lxpbsf dlxgfx?df x'g] 36j9 /]vf
-Depth to water Level Fluctuation_ sf] cWoogaf6 s] b]lvG5 eg]
lhNnfsf] pQ/L efudf a9L -% dL=_ /x]sf] 5 eg] lhNnfsf] blIf0fL efudf

lrq !: dxf]Q/L lhNnfsf] lhNnf gSzf -Source: Waze Solution , Nepal_
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dxf]Q/L lhNnfdf e"ldut hnsf] l:ylt / cj:yf

s]lx sd cyf{t -@ dL=_ /x]sf] kfOG5. e"ldut hnsf] k|r/' tf -Groundwater
potential_ pQ/L / blIf0f k'jL{ efudf pRr / blIf0fL / blIf0fk'jL{ efudf
Go"g /x]sf] kfOG5. e"ldut hn k|;/0flzntf dfg -Transmissivities
Values_ o;k|sf/ /x]sf] 5M
$)))–!*))) j=dL=k|ltlbg--------------lhNnfsf] pQ/L efu
!))) –$))) j=dL=k|ltlbg ------------ lhNnfsf] dWo efu
!)) –$)) j=dL=k|ltlbg ------------- lhNnfsf] blIf0fL efu
o;af6 s] b]lvG5 eg] laz]if u/]/ lhNnfsf] pQ/L efudf e"ldut
hnsf] k|r/' ljsf;sf] ;Defjgf /x]sf] 5 hxfF gbLgfnfx?sf] >f]t / pkl:ylt
k|fo z'Gok|fo g} b]lvG5.

If]q C
of] If]qdf /x]sf hne[tx?df Go"g k|;/0fzLn Ifdtf dfg cGt/
%))–!))) j=dL=k|ltlbg /x]sf] kfOG5. of] If]qdf @)) dL= eGbf j9L
ulx/fOsf 8Lk gns'kx? lgdf{0f u/]/ pRr l8:rfh{ Ifdtf ePsf j]nx?
kfpg ;lsG5 . pbfx/0fsf] nflu dxf]Q/L lhNnfsf] lkk/fdf lgld{t 8Lk
gns'k h'g @@% dL ulx/fOsf] 5 . h'g o;} juL{s/0fdf kb{5. dxf]Q/L
lhNnfsf] blIf0f / blIf0f- klZrdL If]qdf lgld{t gns'kx? a9L ulx/fOsf
5g\ / oL j]nx? v'nf k|jfx Artesian well :jefjsf] ?kdf /x]sf kfOG5g\
. oL j]nx?df !%–@% ln/ ;]= sf] b/df v'nf k|jfx Artesian well k|jfx
/x]sf] kfOG5. Os/}of, lkk/f, k;f{ktf}ln, gGxL, hn]Zj/ cflb blIf0fL k'jL{
efu o; cGtu{t kb{5g\ .
If]q D

e"ldut hnsf] pknJwtf -Groundwater Potentiality_
e"ldut hn k|z/0fzLntfsf] dfg - Transmissivities Value_
sf] cfwf/df lhNnfsf] e"ldut hnsf] pknJwtfnfO lgDglnlvt $ efudf
juL{s[t ul/Psf] 5.

If]q A
of] If]qdf /x]sf PSjLkm/x?df pRr k|;/0fzLn Ifdtf dfg cGt/
$)))–!*))) j=dL= k|ltlbg /x]sf] kfOG5. oL :yfgx?df ljlwk'js
{ lgld{t
ePsf 8Lk 6\oj" j]nx?df pRr klDkª b/ kfpg ;lsG5. uf}zfnf gu/kflnsfsf]
pQ/L a]N6df jf6/ 6]an w]/} ulx/fOdf /x]sf]n] ;]lG6«ˆo"un kDkn] klDkª ug{
;Sb}g / !%) dL ;Dd ulx/fOsf 8Lk 6\oj" j]n lgdf{0f ug{ ;lsof] eg] /fd|f]
b/sf] kfgL kfpg ;lsG5. o; If]qdf u|fe]n, v;|f] afn'jf, af]N8/ ;d]tsf]
zone kb{5. l8«lnª s]xL sl7g x'g ;S5 t/ kfgLsf] l8:rfh{ w]/} k|fKt ug{
;lsG5. /fdgu/, a]nuf5L, nIdLlgof o; If]q cGtu{t kb{5g. If]q A nfO{
cem lj:t[t ?kdf juL{s[t ul/ @ efudf jfFl8Psf] 5M

of] If]qdf /x]sf PSjLkm/x?df t'ngfTds ?kdf Go"g k|;/0fzLn
Ifdtf dfg cGt/: !))–%)) j=dL= k|ltlbg /x]sf] kfOG5 . of] If]qdf
k|;/0fzLntf dfg blIf0f tyf k'jl{t\ / qmdzM 36\b} uPsf] kfOG5 . of] If]qsf]
pQ/lt/ :ofnf] gns'kx? ;DefJo /x]sf 5g\ . If]q C / If]q D b'a}df
:yflgo k|ljlw k|of]u u/]/ :ofnf] gns'kx? lgdf{0f ug{ ;lsG5. If]q C sf]
blIf0fL efudf /x]sf fine sediments sf] sf/0f / a9L ulx/fOdf hfg'kg]{
sf/0fn] ubf{ :ofnf] gns'kx? Tolt pko'Qm b]lvb}g. csf]lt\{ / If]q C sf] dWo
efult/sf s]xL :yfgx?df :ofnf] gns'kx? lgdf{0f ug{ Psbd /fd|f] /
pko'Qm b]lvG5 .
If]q E
hdLgd'lgsf] kfgLsf] Hofb} Go"g pknJwtf ePsf If]qx? of]
juL{s/0fdf kb{5g\ .

;f/f+z

$)))–())) j=dL= k|ltlbg -------------- lhNnfsf] pQ/k'jL{ efu
()))–!*))) j=dL= k|ltlbg ----------- lhNnfsf] pQ/klZrd efu

If]q B
of] If]qdf /x]sf PSjLkm/x?df dWod k|;/0fzLn Ifdtf dfg cGt/
!))–$))) j=dL= k|ltlbg /x]sf] kfOG5 . of] If]qdf a9L l8:rfh{o"Qm
gns'kx? ljgf s'g} sl7gfO ;lhn} lgdf{0f x'g ;Sb5g\ . :ofnf] gns'kx?
klg of] If]qdf ;lhn} lgdf{0f ug{ ;lsG5 t/ s8f kTyl/nf] jgf]6 -Hard
Formation_ sf] sf/0f d]zLg k|of]u gu/L :yfgLo k|ljlwaf6 :ofnf]
gns'kx? lgdf{0f ug{ ;lsb}g . lhNnfsf] eGufxf, ;f]gfdf, xl/x/k'/, nf]xf/kl§
vf; ul/sg dWo k'jL{ efu o; cGtu{t kb{5g\ .

If]q D sf] s]xL yf]/} efu / If]q E afx]s dxf]Q/L lhNnfsf] ;a}
efudf e"ldut hnsf] k|r/' ;Defjgf /x]sf] 5. If]q A df k|fo ;a} :yfgx?df
w]/} Ifdtf ePsf 8Lk gns'kx? :yfkgf u/L e"ldut hnsf 7'nf 7'nf Ansx?
lgdf{0f ug{ ;lsG5 . of] If]qdf :ofnf] gns'kx? :yfkgf ug{ w]/} sl7g 5.
If]q B / If]q C df :ofnf] gns'kx? :yfkgfsf] nflu w]/} pko'Qm cj:yf
5. w]/} dl;gf afn'jfsf s0fx? -fines predominance in the aquifer
materials_ sf/0fn] ubf{ If]q C sf] blIf0fL efudf :ofnf] gns'kx?
:yfkgf ug{ Tolt ;Defjgf 5}g. efj/ / o;sf] cf;kf; If]qdf l8«lnª sfo{
ug{ w]/} sl7g 5 . lsgeg] dflyNnf] efudf k'/} af]N8/n] ;a} If]qdf 9fs]sf]
5. lhNnfsf] blIf0fL efudf /x]sf Deeper depth aquifers (200–225
mbgl) sf] k|s[lt free flowing artesian nature sf] /x]sf] 5 / oL
j] n x?df !%–@% nL6/ ;] = sf b/n] kfgLsf] k| j fx e} / x] s f] kfOG5.
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g]kfnsf] r'/] If]qsf e":vng tyf e"–If/0fsf k|s[lt / d'Vo sf/0fM zx/Ls/0f;Fu} o;sf r'gf}ltx?
g/]; sfhL tfd|fsf/
e"ue{ s]Gb|Lo ljefu, lqe'jg ljZjljBfno, sLlt{k'/, sf7df8f}+
(Email: ntamrakar@hotmail.com)

;f/fz+
r'/] If]q lxdfnog k]6Lsf] ;'b/" blIf0f efu cjl:yt k'j–{ klZrd km}lnPsf] gljg kxf8L If]q xf]. To; If]qsf r§fgx? ef}ule{s b"i6Lsf]0fn] gofF ePsfn] / anu'0fsf
cfwf/df r§fg sdhf]/ cj:yfdf /x]sfn] sg}klg k|s[of2f/f anu'0fdf x|f; cfO{ IfoLs/0f, e":vng tyf e"–If/0f x'g;Sg] cj:yfdf 5g\ . r'/] If]qdf laleGg
k|s[tLsf e":vng tyf e"–If/0f ePsf] kfO{Psf] 5 . lt e":vng tyf e"–If/0fsf k|sf/ / sf/0faf/] o; n]vdf rrf{ ul/Psf] 5 . ljR5]bg, :n]]lsÎ, pkuf]lno
IfoLs/0f r'/] If]qdf kfO{Psf k|d'v IfoLs/0f x'g\ . xfn hltklg e":vng tyf e"–If/0f ePsf 5g\ ltgdf :n]]lsÎsf] dxTjk"0f{ of]ubfg b]lvG5 . r'/] If]qsf
nflu ;txL e":vng tyf gfnL / gbL lsgf/Lo e"–If/0f >fk ePsf] 5 . olb r'/] If]q x|f; x'G5 eg]b]lv Tof] l;dLt 7fp+df hfg] 7'nf klx/f]sf] sf/0faf6 geO{
;txL e":vng / gfnL tyf gbL lsgf/Lo e"–If/0faf6 x'g] b]lvG5 . o:tf e":vng tyf e"–If/0faf6 dfgj a:tL tyf ;+/rgfdf IftL eO{ r'gf}tLsf] ?kdf
v8f ePsf] cj:yf 5 . lo ;a} k|so[ f r'/] If]qsf r6\6fgsf] ck/bgLotf tyf ck/bgsfl/tf larsf] c;Gt'lnt cj:yf laBdfg /xL eO{/x]sf 5g\ . dfgjhfltn]
ug] { u/] s f /f] s yfd / 6fn6' n sf k| o f; dfq If0fLs x' g ] ub{ 5 . t;y{ To; ;DaGwL yk cWoog cg' ; Gwfg x' g ' h?/L 5 .

k[i7e"ld

r'/] If]qdf 36\g] u/]sf e":vngsf k|s[lt

r'/] If]q xfn dxfef/t >[vnfaf6 blIf0f / efj/ af6 pQ/
b"j}lt/af6 qmdzM Main Boundary Thrust (MBT) / Main Frontal
Thrust (MFT) sf ljr cjl:yt ;–;fgf kxf8, 3fF6L tyf b"gn]
;';lHht If]q x'g . ;d'bL| ;txaf6 s/La @)) b]lv !%)) dL6/sf] cGt/
prfO{df cjl:yt To; If]q lxdfnog k]6Lsf] ;'b/" blIf0f efu h'g klZrddf
kfls:tfg, ef/t / g]kfn x'Fb} k'j{df ef/t–e"6fg;Dd km}lnPsf] kfO{G5 .
g]kfndf dfq r'/] If]q klZrd–k'j{ em08} *)) ls=dL= km}lnPsf] 5 .
d'VotofM Unf]an 6]S6f]lgS;sf sf/0f s/La @ s/f]8 jif{ cuf8L blIf0f
efuaf6 OlG8og Kn]6n] pQ/sf] lta]ltog Kn]6;Fu 6s/fj ugf{n] cu|e"dL
vfN8f]df e";txL y]u|f] vK6]/ kl5uP/ 8foh]g];L; dfkm{t kq] r§fgdf
kf>jL{o rfksf sf/0f ljleGg b/f/x? k}bf eO{ lt kq] r§fgx? km]/L
e";txdf k|:km'6g ePsf] kfO{G5 . To; If]qsf r6\6fgnfO{ nf]c/ lzjflns
;au\|'k, ld8n lzjflns ;au\|'k / ck/ lzjflns ;au\|'kdf alu{s/0f
ul/Psf 5g\ .

Varnes (1978) 4f/f juL{s[t e":vngsf k|s[ltsf ;fy} cGo
juL{s/0f klg 5g\ . Cruden / Varnes (1978) n] u/]sf juL{s/0f
dgg\ ug]{ xf] eg] r'/] If]qdf x'g] u/]sf e":vngsf k|s[ltnfO{ lgDgfg';f/
juL{s/0f ug{ ;lsG5 . h:tM}

nf]c/ lzjflns ;au\|'k lgDg kTt/ df]6fO{ ePsf dfl6o / anf}6]
r§fgx?af6 lgld{t 5g\ . ld8n lzjflns ;au\|'k pRr kTt/ df]6fO{ ePsf
anf}6] r§fg / lgDg kTt/ df]6fO{ ePsf dfl6o r§fgx?af6 lgld{t 5g\ .
ck/ lzjflns ;au\k'| pRr kTt/ df]6fO{ ePsf sËnf]d/] 6] tyf lgDg kTt/
df]6fO{ ePsf dfl6o / anf}6] r§fgx?af6 lgld{t 5g\ . ef}ule{s b[li6sf]0faf6
gjlgld{t (Gautam and Rosler, 1999) e";txdf k|:km'l6t lgDg anu'0fo'Qm
lt kq] r§fgx? lg/Gt/ ?kdf hnjfo' ;dIf cgfj[t (exposed) ePsfn]
lg/Gt/ IfoLs/0f (Weathering) tyf e"–If/0faf6 k|efljt ePsf 5g\
(Tamarakar and Yokota, 2008) . log} k|so
[ fsf ;fy} cGo sf/0fx?af6
r§fgsf] ck/bg, gbL laR5]bg (dissection), gbL s6fg, e"–If/0f, OTofbL
k|s[of r'/]If]qdf x'g] k|fs[lts k4tL x'g (Tamrakar and Khakurel,
2001a; Tamrakar et al., 2002a; Tamrakar and Yokota, 2008) .
r'/] If]qdf cWoog cg';Gwfg ul/Psf cg'ejsf cfwf/df o; If]qdf 36\g]
e" : vng tyf e" – If/0sf k| s [ l t / sf/0f rrf{ ul/Psf] 5 .

-s_ r§fg lu/fj (Rock Fall)
-v_ lu/fj6 (Slump)
-u_ kmfgfsf/ lkm;ng (wedge-slide)
-3_ n6sg lkm;ng (Topple-slide)
-ª_ em'sfj lu/fj (slope failure)
-r_ dnjf k|jfx (Debris flow)

r§fg lu/fj
r§fg lu/fj eGgfn] r§fgaf6 xfjfsf] dfWod eP/ 6'qmf 6'qmL
pkNnf] le/af6 tNnf] le/ jf km]bLdf sfOgfd]l6sNnL cl:y/ eP/ emg]{ k|so[ f
xf] . r§fgsf 6'qmf6'qmL emg]{ qmddf tNnf] le/df cjl:yt k'/fgf 6'qmf 6'qmLnfO{
wSsf lb+bf tn u'N6g] jf k|jfx x'g] k|s[of ;d]t a'em\g ;lsG5 . d"ntM
r§fgdf 3gf h8g (Joints) x'gfn] IfoLs/0fsf qmddf h8g b"/L a9]/ jf
sDkgsf sf/0f lt h8gaf6 6'qmf 6fqmL 9'u+ f emg]{ ub{5 . r'/] If]qsf sltko
r§fg lu/fj a[xt x'g] ub{5 / 9'+Ëf emg]{ prfO{ / b"/L w]/} -%)–@)) dL=_
x'G5g\ eg] sltko r§fg lu/fj ;fgf] :s]nsf] / emg]{ b"/L Go"g - sl/j !
b]vL !) dL6/_ x'G5 . r'/] If]qdf 7"nf :s]nsf r§fg lu/fj, nf]c/ lzjflns
;au\k'| sf r§fg kxf8df x'g] ub{5 -lrq !_ . lgDg :s]nsf r§fg lu/fj k|foM
;a} lzjflns ;au\ | ' k sf r§fgaf6 lgld{ t kxf8df x' g ] ub{ 5 .

lu/fj6 (Slump)
:nDk Ps vfnsf] rlqmo ultdf x'g] rd\rf cfsf/sf] e":vng
xf] -lrq @_ . o;sf] pkNnf] eL/ (Scar) clws em'sfjsf] x'G5 eg] tNnf]
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lrq !M nf]c/ lzjflns ;au\ | ' ksf r§fgL kxf8df cjl:yt r§fg lu/fj

lrq @M ld8n lzjflns ;au\|'ksf anf}6] r§fgdf uPsf] lu/fj6 (slump)

eL/ Go"g em'sfjsf] x'G5 . of] ;fgf] b]vL ljzfn cfsf/sf] x'g] ub{5 . ;d?lko
agfj6 ePsf tyf clws h8fg jf b/f/ ePsf r§fgdf 36\g] ub{5 . k|foM
ljzfn b/f/ ePsf If]q h:t}: MBT, MFT, CCT (Central Churia
Thrust) cyjf MDT (Main Dun Thrust) sf r§fgx?df pRr rfk /
l3;f{Os
{ f sf/0f ;–;fgf b/f/ k}bf x'g] ePsf]n] lt r§fgx? sdhf]/ cj:yfdf
x'G5g / clws jif{fsf a]nf o:tf 6|'6L ePsf r§fgdf l5b|rfk pRr eO{
lu/fj6 x'g] ub{5 .

kfO{Psf] n6\sg lkm;ngsf] ;+/rgf ljlzi6 5 -lrq $_ nf]c/ lzjflns
;au\k'| sf anf}6] / dfl6o r§fg ljrsf] anu'0f t'nfgfTds ?kdf km/s kgf{n,]
pRr sf]l0fo le/ x'gfn], r§fgnfO{ gbLn] lg/Gt/ s6fg ub}{ kfZjL{o ;xf/f
x6\gfn], r§fgsf] pRr sf]l0fo em'sfj x'gfn] / r§fgdf :t/gl;t t];f]{]
agfPsf] h8fg ljlzi6 cj:yfdf /xgfn] ePsf x'g\ .

kmfgfsf/ lkm;ng (Wedge Slide)
r§fgdf ePsf h8fg (joints)sf ;+/rgfTds kmfgfsf/ (structural
Wedge) Ps cfk;df intersect eO{ line of intersection h'g aGb5

;txL e":vng
;txL e":vng eGgfn] ;txaf6 s/La #–!) dL6/ ulx/fO{ ;Ddsf
IfoLs/0f ePsf lx:;f, dnjf jf 3gf h8fg ePsf r§fgsf lx:;fx? :vlnt
x'g] e":vng -lrq %_ a'em\g' kb{5 . em'sfj lu/fj / dnjf k|jfx b'O{ d'Vo

Tof] le/sf] em'sfj eGbf Go"g ePdf le/ aflx/ lkm;ng ;fdYo{ x'G5g / s'g}
klg a]nf lkm;ng ;Sb5g\ . o;/L hfg] e":vngnfO{ kmfgfsf/ lkm;ng eg]/
lrlgG5 -lrq #_ . r'/] If]qdf hfg] e":vng dWo] kmfgfsf/ w]/} h;f] 36\g]
e":vngdf kb{5 . kmfgfsf/ lkm;ng cln s8f vfnsf / clws h8fg ePsf
r§fg h:t}M nf]c/ lzjflns / ld8n lzjflns ;au\|'ksf r§fgx? ePsf
kxf8df hfg] ub{5 . w]/} h;f] 36gfdf kmfgfsf/ lkm;ngn] tNnf] eL/df
e"–:vngsf] gofF?k lng ;Sb5 . h:t}M kmfgfsf/ lkm;ngaf6 dnjf k|jfxdf
?kfGtl/t x' g ] cyfjf r§fg lu/fjdf ?kfGtl/t x' g ] ub{ 5 .

n6sg\ lkm;ng (Topple-Slide)
r§fgx? larsf anu'0f t'ngfTds ?kdf km/s ePdf jf clws
em'sfjsf sf/0f pRr le/df r§fgx? n6\lsg] ub{5 / lj:tf/} u'?Tjfsif{0fsf
sf/0f tn lkm;ng] ub{5 (Tamrakar et al.,2002a; Tamrakar and
Yokota, 2008) . o; k|sf/sf e":vng r"/] If]qdf dfq geO{ cGo If]qdf

lrq #M nf]c/ lzjflns ;au\|'ksf anf}6] r§fgdf uPsf] kmfgfsf/ lkm;ngn
(wedge failure)
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;txL e":vng x'g\ . oßkL em'sfj lu/fj ;txL?kdf c? h'g;'s} sf/0faf6
k}bf ePklg z'? x'g] sf/0f jif{f x'g\ . em'sfj lu/fjsf] :vng ult dnjf
axfjsf] eGbf clws l56f] / Ifl0fs x'g] ub{5 .
em'sfj lu/fjdf kfgLsf] dfqf a9\b} uPdf axfjdf kl/0ft x'G5 .
dnjf k|jfx (viscous flow) Ifl0fs b]lv nfdf] b"/L;Dd w]/} ;do;Dd axg
;Sb5 . dnjf k|jfx kfgL / y]u|f]sf] c+zsf cfwf/df km/s km/s k|s[ltsf]
x'g] ub{5 . h:t}M xfOk/ sG;G6«]6]6 axfj b]lv dnjf axfj ;Dd y]u|f]sf]
cotgldlto ;wgtf (volumetric concentration) a9\b} hfgfn] x'G5 .
vx/] af9L / dnfj axfj dWo] vx/] af9L k|foM cToflws jiff{ x'b+ f vx/]vf]nfx?df
aUg] af9Ldf kb{5 . ;txL e":vng t'nfgfTds ?kdf c? kxf8sf r§fg
eGbf anu'0fsf cfwf/df sdhf]/ ePsf] x'gfn] ;txL e":vng cfd?kdf
ePsf] kfO{G5 .
NE

SW

e"–If/0f k|an eO{ jgh+un ljgfz ePsf If]qdf e"–If/0fsf] dfqdf a[l4 x'G5
. e" – If/0fnfO{ lgDglnlvt k| s [ l tdf juL{ s /0f ug{ ;lsG5 .
-s_ /Ln tyf kTt/ e"–If/0f (Rill and sheet erosion)
-v_ gfnL e"–If/0f (gully erosion)
-u_ gbL lsgfl/P e"–If/0f (riverbank erosion)

/Ln tyf kTt/ e"–If/0f
/Ln e"–If/0f h/f cfsf/sf, ).# dL6/ eGbf sd ulx/fO{ ePsf
;–;fgf gfnLa]nL, cln ;+;hs ePsf 7fpFdf lta|?kdf lasf; x'G5 -lrq
^_ . sfnGt/df ltg} gfnLa]nL ulx/Fb} uP/ gfnL e"–If/0fdf ?kfGtl/t x'g
;Sb5 . kTt/ e"–If/0f eL/sf] ;txL efudf l;ldt eO{ c;fWo} kftnf]
cfj/0fdf If/0f x'g] k|s[of xf] ./Ln tyf kTt/ e"–If/0f 8fF8fsf] eL/df x'g]
ub{5 hasL gfnL tyf gbL lsgfl/P e"–If/0f Ps 9ffrf+af6 b"a} lsgf/af6
;+sL0f{ x'G5 / axfj jfFof / bfofF lsgf/ leq l;ldt x'g] x'gfn] gbL jf
gfnLsf] s6fg kf>jL{o tj/af6, nDajt tj/af6 / l;/faf6 pkNnf] wf/lt/
x'G5 . /Ln tyf kTt/ e"–If/0f jg:klts cfj/0f gePsf] cyjf Go"g ePsf]
r'/ ]If]qdf a9L x'g] b]lvG5 . k|foM cGt/ gbL gfnfsf If]qx?df /Ln tyf
kTt/ e"–If/0f x'g] u/]sf] kfO{G5.

gfnL e"–If/0f (Gully erosion)

lrq $M nf]c/ lzjflns ;au\|'ksf anf}6] / dfl6o r§fgdf uPsf] n6\sg lkm;ng

(topple-slide)

e"–If/0fsf k|s[lt
e"–If/0f d'ntofM IfoLs/0f eO{ hDdf ePsf df6f], afn'jf, dnjf,
OTofbL jif{fsf] kfgLn] aufpFbf Ps 7fpFaf6 lj:yflkt eO{ cs}{ 7fpFdf ?kfGt/
x'g] / Ifo x'g] k|s[of a'Emg ;lsG5 . e"–If/0faf6 r'/] kxf8sf 9'Ëf, afn'jf,
df6f]df Åf; eO{/x]sf 5g\ . hlthlt jiff{ ef/L x'g] ub{5 TotL TotL j]nf

gfnL e"–If/0f r'/] If]qdf ;+/rgfTds ?kdf lgwf{l/t / c;+/rgfTds
?kdf lgwf{l/t u/L b"O{ lj:t[t y/Lsf kfO{G5g\ . r'/] If]qsf anu'0fsf
b[li6sf]0faf6 sd;n ePsf r§fg ePsf 7fpFx?df -h:t}M ck/ lzjflns
;au\k'| _ c;+/rfgfTds ?kdf lgwf{l/t gfnL e"–If/0f x'g] ub{5 -lrq &_ eg]
anu'0fsf ?kdf t'nfgfTds ?kdf km/s ePsf / rlqmo kQ/g ePsf
r§fgaf6 ag]sf kxf8 -h:t}M nf]c/ lzjflns ;au\|'k / ld8n lzjflns
;au\k'| _df ;+/rgfTds ?kdf lgwf{l/t gfnL e"–If/0f a9L x'g] ub{5 . jf:tjdf
gfnL e"–If/0f /Ln tyf kTt/ e"–If/0f eGbf a9L ;zSt / k|efjsf/L x'G5g\.

gbL lsgf/Lo e"–If/0f
r'/] If]qdf x'g] e"–If/0f dWo] ;a} eGbf ;s[o / ;zSt e"–If/0f
gbL lsgf/Lo e"–If/0f xf] . jif{ftsf] a]nf gbLsf] jxfadf PSsf;L j[4LeO{
e]n aUbf gbL lsgf/sf 9'Ëfdf6f] afn'jf cyjf r§fg If/0f eO{ e]n;Fu} aUg]

lrq %M nf]c/ lzjflns ;au\|'ksf clws dfl6o / Go"g anf}6] r§fgsf dWolgj]zdf uPsf] em'sfj lu/fj (slope failure), k"j{ klZrd /fhdfu{, ags; If]q
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x'G5g\ . r'/] If]qsf ;Gbe{df lgDg lnlvt sf/0fx? dxTjk'0f{ / d'Vo sf/0fsf]
?kdf lng ;lsG5 .
-s_ 6]S6f]lgS;sf sf/0f
-v_ ;+/rfgTds sf/0f
-u_ r§fg / y]u|f]sf] agfj6 sf sf/0f
-3_ :t/0fsf sf/0f
-ª+_ xfjfkfgL / IfoLs/0fsf sf/0f
-r_ dfgjLo sf/0f

6]S6f]lgS;sf sf/0f

lrq ^M r'l/of vf]nfdf b]lvPsf] ck/ lzjflns ;au\k'| sf Go"g ;d]lst s+nf]d/] 6] df
uPsf] /Ln / gfnL e"–If/0f (rill and gully erosion)

ub{5 -lrq *_ . o:tf k|s[of 7"nf gbLx?df ;fgf gbLsf] bfFhf]df a9L x'g]
ub{5 . b"g If]qdf r'/] kxf8af6 ;[lht vx/] vf]nf gfnfx? k|foM cToflws
aiff{tsf] a]nf dfq aUg] x'bF f lt vx/] vf]nfdf aUg] e]nn] vf]nfsf lbzf ;d]t
kl/jt{g u/L aUg ;Sg] / vf]nfsf] cnjf cGo If]qdf ;d]t c;/ k'ØfOpg]
vfnsf x'G5g\ . b"g If]qsf gbLgfnf afx]s r'/] If]qsf cGo 7fpFx?df aUg]
gbL gfnfdf klg axfa j[l4 x'g] df};ddf a9L ;zSt ?kdf e"–If/0f x'g] u/]sf]
kfO{G5 . sltko gbL lsgf/Lo e"–If/0fn] e":vng x'g d4t k'ØfO{/x]sf] x'G5.

e":vng tyf e"–If/0fsf d'Vo sf/0f
r'/] If]qdf x'g] e":vng tyf e"–If/0fsf sf/0f ljleGg x'g ;Sb5
. s'g} Ps dfq sf/0f eGbf klg ax'sf/0faf6 o:tf k|s[of k|efljt ePsf

r'/] If]qdf 6]S6f]lgS;sf sf/0f e"w/ftndf pyn k'yn x'g uPsf
sf/0f st} cUnf] st} xf]rf] w/ftn cjl:yt ePsf 5g\ . o; k|s[ofaf6
pef/bf/df j[l4 eO{ eL/sf] sf]0f pRr x'g] b]lv lnP/ gbLsf] vfsfdf crfgs
7fpF7fpfdf kl/jt{g eO{ lgs ljGb"x? (Knick Points) ljsl;t x'g] ub{5
(Tamrakar, 1999) . lt lgs ljGb" ePsf :yfgaf6 pkNnf] lz/df gbL
s6fg ltj| x'g] ub{5 . o; k|s[ofdf gbLx?n] kxf8nfO{ sf6\g] jf laR5]bug]{
sfo{ ljlzi6 x'G5 . kxf8 laR5]bg eP kZrft kxf8sf kf>jL{o lx:;f x6]sfn]
6]jfsf] sdL eO{ To:tf kxf8df ;+w} e":vng x'g] k|j[lQ x'G5 . of] g} r'/]
If]qdf e":vng x'g'sf] k|d'v sf/0f xf] .

;+/rgfTds sf/0f
r'/] If]qdf d'Vo b/f/x? (MBT, MDT, CCT, MFT) cjl:yt
ePsf If]qx?df r§fg lklN;P/ 6'qmf6'qmf x'g] / st} w'nf] x'g] t st} lr/fx?
k/L sdhf]/ x'G5g\ . o:tf d'Vo b/f/ cjl:yt If]q a9L rnfodfg klg x'g]
ub{5 . kmn:j?k e":vng tyf e"–If/0f To:tf 7fpfdf t'nfgfTds ?kdf
a9L k|efjsf/L ?kdf x'g] ub{5 . To; cnjf c? ;+/rgfTds h8fgx? h'g
r'/] If]qsf r§fgx?df kfO{G5g\, ltgsf sf/0f klg ljleGg lbzfdf d"ntM

lrq &M lqe"jg /fhdfu{, r'l/ofdfO{ If]qdf b]lvPsf] ck/ lzjflns ;au\|'ksf Go"g ;d]lst s+nf]d]/]6df uPsf] gfnL e"–If/0f (rill and gully
erosion) . (a) lz/lt/sf] gfnL e"–If/0f, (b) lqe"jg /fhdfu{ 5]p eL/df b]lvPsf] gfnL e"–If/0f / (c) ;f]lx 7fp+df b]lvPsf] glhssf]
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g]kfnsf] r'/] If]qsf e":vng tyf e"–If/0fsf k|s[lt / d''Vo sf/0fM zx/Ls/0f;Fu} o;sf r'gf}ltx?

:t/0fsf sf/0f

lrq *M r'l/of vf]nfaf6 tNnf] wf/lt/ b]lvPsf] vx/] e]nn] y'kf/]sf 9+'uf

htf em'sfj 5g\ Totf kmls{P/ ;+/rgfTds kmfgfsf/, tyf :t/ k}bf x'G5g\
/ r§fgsf lx:;f :vlnt x'g] cj:yfdf k'Ub5g\ . o:tf ;+/rgfTds kmfgfsf/
tyf :t/sf sf/0f ck/ lzjflns ;au\|'ksf / ld8n lzjflns ;au\|'ksf
r§fgx?df lu/fj, lkm;ng, n6\sg, lkm;ng O{TofbL k|sf/sf e":vng x'g]
ub{5g\.

r§fg tyf y]u|f]sf] agfj6sf sf/0f
r'/] If]q ef}ule{s b"i6Lsf]0fn] gofF ePsfn] anu'0fsf cfwf/df
r§fg sdhf]/ cj:yfdf 5g\ (Tamrakar et al., 2002b, Tamrakar and
Khakurel 2001) . To; dfyL siliciclastic kq] r§fg ePsf sf/0f ljleGg
lx:;fdf /x]sf afn'jf df6f] jf 9'Ëfafn'jf df6f] l;d]lG6ª kbfy{n] cDnkfgL
4f/f 3'n]/ hfFbf 9'Ëf afn'jf df6f]sf s0f 5'l6G5g\ / If/0f x'g] ub{5 -lrq
(_ . of] k|s[of ld8n lzjflns ;au\|'ksf anf}6] r§fg (pepper-and-salt
sandstones) / ck/ lzjflns ;au\k'| sf sËnf]d/] 6] df Jofks ePsf] kfO{G5
. o; cnfjf csf]{ sf/0f Ps cfk;df km/s eO{ a;]sf r§fgx?sf anu'0fdf
tTjLs leGgtfn] ubf{ (Tamrakar et al. 1999) Go"g anePsf dfl6o
r§fg Ifo eO{ gfnL e"–If/0f x'bF f t'ngfTds ?kdf pRr an ePsf r§fgsf]
cf8 36\g] ePsfn] lt If]qdf r§fg lu/fj, kmfgfsf/ lkm;ng, 7"nf b]lv
;–;fgf :t/df x'g] ub{5 . t;y{ cf8 lbO/x]sf r§fg If/0f eO{ 6]jf gkfPkl5
clws ansf r§fg e":vng ePsf] cj:yf nf]c/ lzjflns ;au\k'| / ld8n
lzjflns ;au\|'ksf r§fgx?df b]Vg ;lsG5 . o:tf If]qdf Kinematic
Analysis ubf{ le/sf] d'v kms]{sf] lbzf / sf]0df dfq Wofg glbO{ cf8
lbO{/x]sf r§fgsf] cf8 x6] kl5sf] cj:yf ;d]t dWogh/ u/]/ ljZn]if0f ug{'
kb{5 .

r'/] If]qsf r§fgx? kqkq vK6]/ rlqmo cg'qmddf ag]sf 5g\ .
To:tf rlqmo cg'qmdsf df]6fO{ cfwf dL6/af6 ;of}+ dL6/ ;Dd x'g]u/]sf]
kfOG5 . qmdzM nf]c/ lzjflns ;au\k'| sf r§fgaf6 ck/ lzjflns ;au\k'| sf
r§fgsf ;+/rgfdf o:tf rlqmo cg'qmd sf] df]6fO{ a9\b} uPsf 5g\ .
(Tamrakar and Yokota, 2008) . Ef":vngsf / e"–If/0fsf k|s[ltdf
rlqmo cg'qmdsf] agf]6sf] dxTjk'0f{ e"ldsf /xG5 . cUnf] kxf8df kftnf]
rlqmo cg'qmdsf] ;+ud ePsf] v08df 9Nsfj, n6\sfj tyf ljs[lt
(deformation) k}bf eO{ e":vng x'g] ub{5 . k|foM n6\sg lkm;ng\ r§fg
lu/fj, kmfgfsf/ lkm;ng tyf gfnL e"–If/0f O{TofbL k|so[ f rlqmo cg'qmdsf]
df]6fO{ kftnf] ePsf nf]c/ lzjflns ;au\|'ksf r§fg af6 ag]sf kxf8df
x'g] ub{5 eg] rlqmo cg'qmdsf] df]6fO{ afSnf] ePsf ld8n lzjflns ;au\k'| sf
tyf ck/ lzjflns ;au\k'| sf r§fgaf6 lgld{t kxf8df lu/fj6, c;+/rgfTds
?kdf lgwf{l/t gfnL e"–If/0f tyf ;txL e":vng k|so[ f x'g] u/]sf] kfO{Psf] 5 .

xfjfkfgL / IfoLs/0fsf sf/0f
xfjfkfgLsf] b[li6sf]0faf6 r'/] If]q ;a6«lksn If]qdf kb{5 . o;
If]qsf] xfjfkfgL udL{ df};ddf lgs} tftf] / hf8f]ofddf lztnx/ rNg]
vfnsf] x'G5 . jiff{tdf If0fLs ?kdf k|z:t jiff{ eO{/xg] x'G5 . afifL{s
;fnfvfnf jiff{ !*)) b]lv ##)) ldln;Dd k'Ub5 / s/La *) k|ltzt
aiff{ dg;'gdf x'g] ub{5 . t;y{ dg;'gdf vx/] vf]nfx?df e]n aUb5 .
cToflws aiff{xb+' f vf]nfsf] axfjdf a[lWb eO{ k|jfx Ifdtf (stream power)
;d]t pRr x'gfn] lk+w tyf lsgf/ e"–If/0fsf] rk]6fdf kb{5g\ (Maharjan
and Tamrakar, 2010) .
dfyL pNn]v u/]Efm}+ xfjfkfgL ePsf sf/0f r'/] If]qdf /x]sf r§fg
tyf y]uf| ] h'g ef}ule{s ?kdf gofF / sdhf]/ 5g\ ltgdf IfoLs/0fsf] k|efj
pRr x'g] ub{5 . IfoLs/0faf6 r§fg tyf y]u|f] c5'tf] g/xgfn]
sfnGt/;Ddsf] /f;folgs / ef}lts IfoLs/0faf6 cjlzi6 df6fx? -h:t}
eL/ ePsf 7fpFdf /ftf]df6f]_sf] lgdf{0f / ljsf; ePsf] kfO{G5 . sltko
7fpFx?df IfoLs/0f k"0f{ gePsf] cj:yfkdf klg ef}lts tyf /f;folgs
IfoLs/0f ePsf r§fgsf ldg/n x?sf] k|Tofjt{g x'g] qmd hf/L /x]sf x'G5g\
. To:tf IfoLk|s[ofcGt/utsf r§fgx? v's'nf] x'g] / k|Tofjt{g x'g] x'Fbf
cGttM e":vng tyf e"–If/0f x'g ;lhnf] x'g k'Ub5 .
xfn r'/] If]qdf x'g] u/]sf IfoLs/0f k|s[ofdf d"ntM ljR5]bg,
:n]]lsÎ, pkuf]lno IfoLs/0f (spheroidal weathering) tyf c?
/;folgs k|s[of h:t} xfO{8|\f]nfOl;;, clS;8];g, O{Toflb eO{/x]sf 5g\ .

lrq (M ck/ lzjflns ;au\|'ksf s+nf]d]/]6df kfO{Psf] r§fg lu/fjsf] kb\btL b]vfO{Psf] (Tamrakar and Yokota, 2008 af6)
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g/]; sfhL tfd|fsf/
laR5]bgk|s[ofdf l;d]]lG6ª kbfy{af6 hl8t s0fx? ePsf r§fgx?df
cDnkfgL 4f/f l;d]]lG6ª kbfy{ 3'lnP/ IfoLs/0f x'g k'Ub5 . o:tf] k|s[of
ld8n lzjflns ;au\k'| sf anf}6] r§fg (pepper-and-salt sandstones)
/ ck/ lzjflns ;au\|'ksf sËnf]d]/]6df a9L kfO{Psf 5g\ .
:n]lsÎ k|so[ f df dfl6o r§fgdf kfgL /;fpg] / ;'Sg] sfo{ sf]
lg/Gt/tfn] r§fgsf ;txL lx:;f ;;fgf 8Nnf jf 6'qmf eO{ km'6\g] x'G5 .
o:tf k|s[of claystone, mudshale, mudstone, OTofbLdf w]/} x'G5 .
o;/L :n]lsÎaf6 aGg] 6'qmfx? jiff{sf] kfgLn] ;lhn} aufpFb5 . o;sf/0f
anf}6] r§fg laR5]bgk|so[ faf6 v'sn
' f] x'G5 eg] dfl6o r§fg :n]lsÎ k|so[ f
4/f v's'nf] x'G5 . lt b"j} cj:yfdf e":vng jf e"–If/0fsf nflu pko'Qm
jftfj/0f aGb5 .
r'/] If]qdf x'g] u/]sf] csf]{ /f;flogs IfoLs/0f k|so[ f pkuf]lno
IfoLs/0f xf] . o; k|s[ofaf6 IfoL x'Fbf Ps k|sf/sf] 8Nnf] leq ;s]Gb|L
kqkq 5'§Lg] u/L j[Qfsf/sf] 8Nnf] aGb5 . nf]c/ lzjflns ;au\|'ksf /
ld8n lzjflns ;au\|'ksf anf}6] r§fgx?df o:tf] k|s[of b]lvG5 .
j[Qfsf/sf 8Nnf]x? e":vng / e"–If/0fsf nflu pko'Qm / pknAw x'G5g\
. xfn r'/] If]qdf laR5]bg / :n]lsÎ k|s[of IfoLs/0fsf k|s[of dWo] a9L
;zSQm ?kdf lg/Gt/ ePsf] kfO{G5 / log} k|s[of e"–If/0f / e":vngsf
k|d'v sf/0f dWo] kb{5 .

dfglao sf/0f
r'/] If]qsf cGo :yfgdf ;–;fgf a:tL oqtq a;]sf ePklg
r'/]sf] b"g If]qdf a:tL tyf k'jf{wf/sf ljsf; lta| aGb} uO{/x]sf] 5 . h:t}
bfË b]pv'/L b"g, lrtjg b"g, x]6f}8f b"g If]qdf zx/Ls/0f x'g] qmdhf/L 5g\
. zx/Ls/0fl;t jftfj/0fLo ;Gt'ng sfod /fVg ;s]sf] cj:yf b]lvb}g .
zx/Ls/0fsf sf/0f aghËn km8fgL, s[lifof]Uo hdLgsf] a:tL ljsf;df
?kfGt/0f, 7'N7"nf sf/vfgsf] lgdf{0f, af6f3f6fsf] lgdf{0f, O{TofbLsf sf/0f
k|ToIf jf ck|ToIf ?kdf e":vng tyf e"–If/0fsf sf/s ePsf] kfO{Psf] 5
. ljleGg sf/0fdWo] r'/] If]qdf a:tL ljsf;sf] nflu eO{/x]sf] ag:klts
ljgfz / o;};u+ hf]l8Psf] af6f]3f6f] tyf j:tLsf] lgdf{0f / lgdf{0f ;fdu|Lsf]
cJoal:yt / c;fGble{s pTvgg\ -lrq !)_ kb{5g\ . ;/sf/L lgsfon]
km8fgLdf /f]s nufPsf] ePtfklg ck|ToIf?kdf O{Gwg / 5fk|fs
] f] nflu agh+Ën
cltqmd0f ePsf] x'gk' b{5 . dfyL pNn]lvt s'g} klg cj:yfsf k|so[ fn] r§fg
jf y]u|f]sf] ;txL efu gfFuf] t'NofpFb5 / sfnfGt/df e":vng / e"–If/0fsf]
rk]6fdf kfb{5 . r'/] b"g If]qdf ag:klts ljgfz ul/Psf If]qdf jiff{sf] kfgL
l;w} hldgsf] ;txdf 7f]SsLg] x'Fbf df6f]nfO{ v's'nf] agfO{ aufpg ;lhnf]
t'NofpF5 . csf]{lt/ To; If]qsf r§fg / y]u|f] TolTts} v's'nf] ePsf] /
] f] cj:yfdf matrix
d"VotofM df6fsf s0f (matrix)n] 9'Ëf afn'jfnfO{ ;d]6] s
aUbf 9'Ëf afn'jfsf s0f ;lhn} 5'l§Og] x'Fbf w]/} kfgL k|jfx ePsf] l:yltdf
9'Ëf afn'jf df6f] vx/] e]ndf kl/0fteO{ aUg] ub{5 (Shrestha et al., 2008)
. o:tf vx/] e]n au]/ af6f, a:tL, sf/vfgf, O{Toflb e]nsf] rk]6fdf k/]sf]
b]lvG5 -lrq !!_ . h:t} x]6f}+8f b"g r'/] 8fF8faf6 axg] vx/] vf]nfn] aif]{gL
e]n k|jfx u/L gbL lsgf/ / ;+/rgfx?df Iflt k'/ofO{/x]sf 5g -lrq !@_ .
vx/] e]nsf] :j?k, o;af6 k'Øfpg ;Sg] Iflt, vx/] e]naf6 x'g
;Sg] s6fgaf6 k|efljt If]qsf] gS;fÍg, / vx/] vf]nf aUg] jf aUg ;Sg]

lrq !)M r'l/of vf]nf If]qdf eO{/x]sf] lgdf{0f ;fdu|Lsf] bf]xg . (a) r'l/of vf]nf
k'n glhs} y'kfl/Psf lu6\6L / (b) ;f]lx 7fp+df eGbf tNnf] wf/df uf8Ldf nf]8
ub}{ u/]sf] b[Zo f

If]qsf 9'Ëf afn'jf df6f] sf] ck/blgo (erodibility) u'0f af/] cfjZos
cg';Gwfg n]vsaf6 e"ue{ s]lGb|o ljefudf e}/x]sf] 5 . o; qmddf y]u|]sf]
ck/blgo d"Nof+sg (erodibility assessment) sf] nflu ljsl;t ul/Psf]
y]uf| ] kbfy{ d"NofÍg (Sediment Material Rating) tflnsf ! df lbPem}+
5g .

lrq !!M vx/] vf]nfn] c;/ kfg{ ;Sg] x]6f}8f cf}Bf]lus If]q glhsaf6 aUg] vx/]
vf]nfsf] b[Zo
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o; d'NofÍgdf ljlwnfO{ & efudf juL{s/0f ul/Psf] 5 . h:t}
1)
2)
3)
4)
5)
6)
7)

Friability
Packing Density
Median Grain Size (d50)
Clast Roundness
Matrix type
Degree of Weathering
Groundwater Condition.

k|To]s ljlwnfO{ km/s km/s d'NofÍg ul/Psf5g\ . o;/L d'NofÍg
u/]kl5 cfPsf] ;du| d'NofÍg #) eGbf sd ePdf Go"g (poor), #) b]lv
&) ePdf dWod (fair) / &) eGbf a9L ePdf /fd|f] (good) dfGg ;lsG5
. o; ck/blgo d"Nof+sgnfO{ kl5 Bank erosion susceptibility index
(BESI)df tyf lk+wsf] ck/blgotf d'Nof+sgdf ;dfof]hg ul/G5 . csf]t
{ km{
gbLgfnfdf laBdfg k|jfx Ifdtf (stream power) ck/blgotf eGbf a9L
5 ls 5}g To;sf] d"Nof+sgu/L pQm gbLgfnf e"–If/0fo'Qm x'gls xf]Ogg\
klxrfg ul/G5 (Tamrakar et al., 2014) .
r'/] If]qdf xfn x'g] u/]sf] lgdf{0f ;fdfu|Lsf] pTvg\g csf]{ d"n
dfgljo ultljlwdf kb{5 . r'/] If]q lgdf{0f ;fdfu|Lsf] nflu :ju{sf] ?kdf
lrGg ;lsG5 / dfgjj:tL ljsf; ;+u} lgdf{0f ;fdfu|Lsf] dfu klg a9\bf]
5 . t/ b"ef{Uoj; To;sf] pTvg\g sfo{ eb|uf]n tyf cJoal:yt ?kdf
eO{/x]sf] 5 . jftfj/0fLo / dfgj :jf:yonfO{ j]jf:tf ub}{ ul/Psf bf]xg
sfo{ cg'lrt x'G5g\ . sltko o:tf sfo{n] e"–If/0f nfO{ 6]jf lbO/x]sf 5g\
. lgdf{0f ;fdfu|Lsf] b]fxg c;fGble{s pTvg\gsf tj/af6 ePsf] cj:yf 5.
h:t}:-!_ gbLsf] lk+w jf ;tx eGbf d'gLaf6 bf]xg x'g'
-@_ s6fg ;d:of ePsf] / e}/x]sf] gbL lsgf/Lo bf] x'g'xg x'g'
-#_ 7"nf /fhdfu{, ;+/rgf cjl:yt gbL lsg/sf pkNnf] jf tNnf] wf/df
bf]xg x'g'

lrq !@: (a) s/\/f vf]nfsf] ;xfos vx/ vf]nfn] gbL lsgfl/o e"efudf IftL k'/o\ fO{
?v lagfz u/]sf] cj:yf / (b) x]6f}8+ fsf] sdfg]df vx/ eGg] vf]nfn] IftL k'/o\ fPsf]
;8ssf] b[Zo -kmf]6f] ljlkg s];Laf6_

-$_ kfgLsf d'xfgdf c;/ kg]{ u/L bf]xg x'g'
tflnsf !: ck/blgo d"Nof+sg (erodibility assessment) sf] nflu ljsl;t ul/Psf] y]u|f] kbfy{ d"Nof+sg (Sediment Material Rating)sf ljwL
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g/]; sfhL tfd|fsf/
o:tf c;fGble{s / eb|uf]n bf]xg sfo{af6 kxf8 gbLgfnf If]qsf
r§fg / y]uf| ] ;txdf b]lvO{g] / v'sn
' f] x'g] x'bF f e":vng / e"If/0fnfO{ d4t
k'Ub5 . pTvg\g sfo{ ;DkGg ePsf 7fpFdf reclamation ug]{ k|jl[ Q gePsfn]
klg e"–If/0fdf 6]jf k'lu/x]sf 5g\ . t;y{ dfgjLo sfo{af6 ljleGg sf]0faf6
e":vng / e""–If/0fnfO{ 6]jf k'lu/x]sf] b]lvG5 .

Asian Earth Science, v 17, pp. 659–682.
http://dx.doi.org/10.1016/51367-9120(99)00021-8
Ghimire, S.K., Higaki, D., and Bhattarai, T.P., 2006, Gully erosion
in the Siwalik Hills, Nepal : estimation of sediment production
from active epheral gullies. Earth Surface Process and
Landforms, v. 31, pp. 155–165.
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lgisif{
-!+_ r'/] If]q ef}ule{s b[li6sf]0faf6 gofF, rnfodfg, 6]S6f]lgsNnL :km't{ If]qdf
k/]sfn] lg/Gt/ ?kdf kf>jL{o rfk tyf clws laR5]bgsf sf/0f ToxfFsf
kxf8x? / gbLgfnfx? c;Gt'lnt cj:yfdf 5g\ . k|s[lts lgodg';f/
c;Gt'ng cj:yf ePkl5 ;Gt'ng sfod ug{ vf]Hg] k|j[lQ x'G5 . t;y{
e":vng, e"–If/0f tyf gbLn] lk+w tyf lz/ sf6\g] k|so[ f oL ;a} c;Gt'lnt
cj:yfsf pkh x'g\.
-@_ r'/] If]qdf ;+/rgfTds, agfj6Lo tyf :t/0fsf sf/0f e":vng / e"–If/0f
k|j[lQ km/s km/s ePsf] kfO{Psf] 5 .
-#_ e":vng l;ldt If]qdf x'g] ub{5 t/ e"–If/0fn] km/flsnf] / w]/} b"/L ;d]6g\ ]
;Sg] ePsfn] e"–If/0f e":vng eGbf cem a9L ;zSQm tyf k|efjsf/L ePsf]
kfO{G5 .
-$_ gfnL e"–If/0f / gbL lsgf/Lo e"–If/0faf6 r'/] If]q st}af6 klg ;'/lIft
5}gg\ . olb r'/] If]qsf kxf8x? af6 cToflws dfqfdf k|fs[lts e"Ifo x'G5
eg] Tof] e":vngaf6 dfq geO{ gfnL e"–If/0f tyf gbL lsgf/Lo e"–If/0fsf
sf/0f a9L x'g] b]lvG5 . r'/] If]qsf r6\6fgsf] ck/bgLotf tyf ck/bgsfl/tf
lar c;Gt'lnt cj:yf laBdfg ePsf] b]lvG5 . t;y{ To; ;DaGwL yk
cWoog cg';Gwfg x'g' h?/L 5 .
-%_ dfgjLo j:tL ljsf; ;+u} hf]l8Psf aghËn km8fgL / lgdf{0f ;fdu|Lsf]
c;fGble{s bf]xg n] e":vng tyf e"–If/0f k|s[ofdf cem 6]jf k'Ug] b]lvG5
. Joal:yt zx/Ls/0f sfof{Gjogdf Nofp+bf To:tf sfo{nfO{ Joa:yfkg
x'g]u/L ug{ ;Sg' k5{ .

s[t1tf
o; n]vsf] x:tlnkLnfO{ 6fOk u/Llbg' ePsf]df e"ue{ s]Gb|Lo
ljefu, lqe'jg ljZjljBfnosf ;xfos k|fWofks >L lbg]; /fh zdf{nfO{
cfef/ k|s6 ug{ rfxG5' .
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g]kfndf k]6«f]lnod kbfy{sf] ;Defjgf, r'gf}lt tyf cfufdL af6f
;'wL/ /hf}/]
vfgL tyf e"ue{ laefu k]6«f]lnod cGj]if0f kl/of]hgf, n}grf}/, sf7df8f}+ +
(Email: srajaure@ghotmail.com)

;f/fz+
k]6«f]lnod kbfy{ -t]n tyf Uof;_ xfd|f] b}lgs hLjgdf cTofjZos cfjZostfsf] ?kdf /x]sf] 5 . g]kfn k]6«f]lnod kbfy{df k"0f{t k/lge{/ 5 . g]kfnn] 7"nf]
dfqfdf ljb]zL d'b|f vr{ u/]/ k]6«f]lnod kbfy{ cfoft ug]{ u/]sf] 5 / x/]s aif{ o:tf] cfoftsf] kl/df0f a9b} uO/x]sf] 5 . hldgsf] ;txeGbf w]/} ulx/fOdf
kfOg] u/]sf] sf/0fn] k]6«f]lnod kbfy{sf] cGj]if0f cGo s'/fsf] nflu ul/g] cWoog tyf cGj]if0f eGbf km/s, hl6n, hf]lvdo'Qm / lgs} dxFuf] x'G5 . g]kfnsf]
e"ue{ tyf o;sf] ef}ule{s Oltdf;;+u ldNg] ef/tsf] cf;fd tyf kfls:tfgsf] kf]tjf/ If]qdf nfdf] ;dob]lv k]6«f]lnod kbfy{sf] pTkfbg eO/x]sf] sf/0fn]
g]kfnsf] e"ue{df klg k]6«f]lnod kbfy{sf] e08f/ x'g;Sg] ;Defjgf k|jn ?kdf /x]sf] 5 . o;sf cltl/St g]kfnsf] dWoklZrddf /x]sf] b}n]vsf] l;/:yfg /
gfle:yfgdf nfdf] ;dob]lv Uof; lg:s]/ Hjfnf aln/x]sf] cj:yf tyf kfb'sf:yfgdf sRrf t]n lg:sg'nfO xfdLn] g]kfnsf] e"ue{df k]6«f]lnod kbfy{ tyf
k]6«f]lnod Uof; /x]sf] k|df0fsf] ?kdf lng ;S5f}F . vfgL tyf e"ue{ laefusf] k]6«f]lnod cGj]if0f tyf k|a4{g kl/of]hgfn] xfn;Dd u/]sf / u/fPsf ef}ule{s,
e"ef}lts cWoog tyf cGj]if0fsf] kl/0ffdn]] g]kfnsf] blIf0fdf /x]sf] t/fO, leqL dw]z / r'/] kj{tdfnf If]q k]6«f]lnod kbfy{ x'g;Sg] If]qsf] ?kdf b]vfPsf] 5 .
ljutdf ul/Psf sfo{x? sf]/f (regional scale) vfnsf ePsf] sf/0fn] g]kfnsf] blIf0fL efu -t/fO / r'/] If]q_ k]6«f]lnod kbfy{ kfpg ;Sg] If]qsf] ?kdf
lrgfPtf klg / xfdL;+u k|df0f -b}n]vdf lg/Gt/ jln/x]sf] Uof; / lg:sg] sRrf t]n_ ePtf klg g]kfnsf] s'g s'g If]qdf slt 7"nf] kl/df0fsf] e08f/ /x]sf]
5 eg]/ eGg ;lsg] cj:yf xfn 5}g lsgeg] o;sf] nflu lj:t[t cWoog ;a} If]qdf x'g;s]sf] 5}g . g]kfndf xfn;Dd ul/Psf cGj]if0fsf sfo{x? sl/j @%
aif{ cufl8sf] k| l alwdf cfwfl/t 5g\ . To;} n ] gofF k| l jlwsf] k| o f] u u/] / lj:t[ t cGj] i f0fsf] sfo{ cufl8 a9fpg cfjZos 5 .

kl/ro
k]6f« l] nod kbfy{ -t]n tyf Uof;_ xfd|f] b}lgs hLjgdf cTofjZos
cfjZostfsf] ?kdf /x]sf] 5 . jt{dfgdf o;sf] cefjdf ;xh hLjgsf]
sNkgf xfdL ug{ g;Sg] cj:yfdf xfdL k'u]sf 5f}F . 3/df vfgf ksfpg]
Uof;b]lv ;jf/L ;fwg, xjfO hxfh, cf}ifwL nufot Knfli6ssf j:t'x?
sRrf k]6f« l] nod kbfy{sf] k|zf]wgaf6 k|fKt x'G5g / k|zf]wg u/]/ afFsL /x]sf]
n]bf] ;d]t ;8sx? sfnf]kq ug{sf] nflu pkof]udf cfpF5 . xfn ljZjdf
o;sf] ljsNksf] ?kdf cGo >f]tsf] cg';Gwfg eO/x]tfklg laleGg sl7gfOn]
cem} o;sf] cfjZostf cfufdL lbgdf /l/x/g] cg'dfg ug{ ;lsG5 . g]kfn
k]6«f]lnod kbfy{df k"0f{t k/lge{/ 5 . k]6«f]lnod kbfy{sf] e/kbf]{ ljsNksf]
ljsf; geO;s]sf] cj:yfdf xfd|f] h:tf] b]zdf ljsf;sf lqmofsnfkx?
b|'t?kdf cufl8 a9fpg tyf hgtfsf] b}lgs hLjg ;xh / ;/n agfpg
x/]s aif{ g]kfnn] 7"nf] dfqfdf ljb]zL d'b|f vr{ u/]/ cfoft ug]{ u/]sf] 5 /
x/]s aif{ o:tf] cfoftsf] kl/df0f a9b} uO/x]sf] 5 .
k]6f« l] nod kbfy{ tyf k]6f« l] nod Uof; k[YjLsf] ;txdf /x]sf ;'Id
jg:ktL tyf hLjx? k[YjLsf] ljsf;sf] qmddf hldg d'lg k'l/P/ pRr
tfks|d, bjfj tyf nfdf] ;do;+u} x'g] /f;folgs k|ltlqmofsf] sf/0fn] aG5g
eg]/ xfn;Dd ul/Psf cWoogx?n]] dfg]sf] 5 . k]6f« l] nod kbfy{ -sRrf t]n
tyf Uof;_ aGgsf nflu cfj:os k|d'v ;|f]tsf] ?kdf ;'Id k|f0fL / ;'Id
ag:kltnfO{ dflgPsf] 5 . k[lYjsf] ljsf;sf] qmddf, ;d'G›L e"-efudf, /x]sf
ulx/f vf8nx? -Sedimentary basin_ df vf]nfgfnf tyf glbx?n] aufP/
NofPsf ;'Id k|f0fL / ;'Id ag:klt ;lxtsf] df6f], afn'jf h:tf ;—;fgf

s0fx? ;+slnt ePsf lyP h;nfO{ ToxfF /x]sf ;'Id hLjn] yk 6's|\ofpg]
/ ;8fpg]] sfo{ u/] / o:tf] k|lqmof nfdf] ;do -nfvf}÷s/f]8f} aif{_ ;Dd
rln/Xof] . ;doqmd;+u} o;/L hDdf ePsf] ;'Id hLj tyf jg:ktL ;lxtsf]
df6f]sf] kq r§fgsf] ?kdf kl/0ft x'guof] h;nfO kq] r§fg -sedimenatry
rock) elgG5 . o;/L ag]sf kq] r§fgdf ;+slnt h}ljs kbfy{ pko'Qm
tfkqmd -() b]vL !&% l8u|L ;]lN;o; tfkqmDf_, pRr bjfjsf] pkl:yltdf
nfvf}F tyf s/f]8f}F aif{k5L h}ljs tyf /f;folgs k|ltls|ofsf] sf/0fn] k]6f« l] nod
kbfy{df kl/0ft x'ghfG5 . h}ljs kbfy{x? ;+slnt eO{ k]6«f]lnod kbfy{df
kl/0ft u/fpg] r§fgnfO{ ;|f]t r§fg -Source Rock_ elgG5 / o;/L kl/0ft
ePsf] k]6f« l] nod kbfy{ cfkmgf] sd wgTjsf] sf/0fn] xn'sf eO >f]t r§fgaf6
:yfgfGt/0f eO pko'Qm l5b| tyf w]/} lr/f k/]sf] r§fgdf e08f/0f x'g ;S5 .
s'gk} lg If]qdf k]6f« l] nod cGj]if0f sfo{df ;j{ky| d k]6f« l] nod kbfy{
aGgsf] nflu cfjZos >f]t r§fg (source rock) /x] g/x]sf] vf]hL ul/G5
. o;sf ;fy} pQm If]qdf k]6«f]lnod kbfy{ ag]k5L :yfgfGt/0f eO hDdf
eP/ /xg;Sg] r§fg (reservoir rock) tyf ef}ule{s ;+/rgfx? (structural
traps) sf ;fy} hDdf ePsf] :yfgaf6 yk :yfgfGt/0f (migration) x'gaf6
/f]Sg;Sg] pko'Qm r§fg (seal rock) / ef}ule{s ;+/rgf /x] g/x]sf] s'/f
k[YjLsf] ;txaf6} ck|ToIf lalw (geophysical technique) sf] k|of]u
u/]/ cg'dfg ul/G5 . k]6f« l] nod kbfy{ /xg;Sg] ;Defjgf /x]tfklg /x] g/x]sf]
Plsg ug{eg] To:tf] cg'dfg ul/Psf] :yfgdf l8«lnª ug{}kg]{ x'G5 . laZjsf]
tYof+s s]nfpFbf k]6«f]lnod kbfy{ kfOg] eg]/ cg'dfg ul/Psf] :yfgx?df
l8« l nª ubf{ sl/j !)Ü :yfgdf dfq ;kmntf xfl;n ePsf] 5 .
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;'wL/ /hf}/]
hldgsf] ;txeGbf w]/} ulx/fOdf kfOg] u/]sf] sf/0fn] k]6«f]lnod
kbfy{sf] cGj]if0f cGo cWoog tyf cGj]if0f eGbf km/s, hl6n, hf]lvdo'Qm
/ lgs} dxFuf] x'G5 . o; ;fy} kfOPsf] k]6f« l] nod kbfy{sf] e08f/ ;fgf] vfnsf]
tyf w]/} ulx/fOdf /x]5 eg] cfly{s ?kn] Jofkfl/s dxTjsf] gx'g] ;Defjgf
klg plQs} 5 h;n] ubf{ nufgL cg'?k k|ltkmn k|fKt gx'g ;S5 .

g]kfndf k]6«f]lnod kfOg] ;Defjgf
xfn;Dd o; If]qdf ul/Psf ef}ule{s cWoog tyf cg';Gwfgsf
cfwf/df sl/a % s/f]8 aif{ cl3;Dd ef/tLo e"—v08 -Indian Plate_ /
Pl;og e"—v08 -Asian Plate_ sf] lardf -xfnsf] g]kfn tyf ;Dk'0f{
lxdfno If]qn] cf]u6]sf] :yfgdf_, Ps ;fu/ -xfn 6]ly; gfd lbOPsf]_ /x]sf]
laZjf; ul/G5 . 6]ly; ;fu/n] cf]u6]sf] ljleGg :yfgx?df 7"nf—7"nf
;]l8d]G6/L a]l;gx? -k]6«f]lnod kbfy{ aGgsf] nflu cg's'n vf8nx?_ sf]
ljsf; eO{ k]6f« l] nod kbfy{ aGgsf] nfuL cfjZos 9'Ëf, df6f], d[t z'Id hLj
tyf z'Id ag:ktL y'k/]| pRr tfkqmd tyf bjfjsf] pkl:yltdf sfnfGt/df
k]6f« l] nod kbfy{ ag]sf] x'g;Sg] cg'dfg 5 . ef}ule{s Oltxf; -nfvf}F s/f]8f}F
aif{sf]_ df cl:tTjdf /x]sf s]xL o:tf vf8nx? xfn g]kfndf kg]{ ePsf]n]
o:tf vf8n /x]sf :yfgx? g]kfndf k]6«f]lnod cGj]if0fsf nflu ;Defljt
:yfgx?df kb{5g .
g]kfnsf] e"ue{ tyf o;sf] ef}ule{s Oltdf;;+u ldNg] ef/tsf]
cf;fd tyf kfls:tfgsf] kf]tjf/ If]qdf nfdf] ;dob]lv k]6«f]lnod kbfy{sf]
pTkfbg eO/x]sf] sf/0fn] g]kfnsf] e"ue{df klg k]6«f]lnod kbfy{sf] e08f/
x'g;Sg] ;Defjgf k|jn ?kdf /x]sf] 5 . o;sf cltl/St g]kfnsf] dWoklZrddf
/x]sf] b}n]vsf] l;/:yfg / gfle:yfgdf nfdf] ;dob]lv Uof; lg:s]/ Hjfnf
aln/x]sf] cj:yf tyf kfb'sf:yfgdf sRrf t]n lg:sg'nfO xfdLn] g]kfnsf]
e"ue{df k]6f« l] nod kbfy{ tyf k]6f« l] nod Uof; /x]sf] k|df0fsf] ?kdf lng ;S5f}F .
vfgL tyf e"ue{ laefusf] k]6f« l] nod cGj]if0f tyf k|a4{g kl/of]hgfn] xfn;Dd
u/]sf / u/fPsf ef}ule{s, e"ef}lts cWoog tyf cGj]if0fsf] kl/0ffdn]] g]kfnsf]
blIf0fdf /x]sf] t/fO, leqL dw]z / r'/] kj{tdfnf If]q k]6f« l] nod kbfy{ x'g;Sg]
If]qsf] ?kdf b]vfPsf] 5 . k]6f« l] nod kbfy{ ;Defljt If]qnfO{ cGj]if0f sfo{sf]
nflu !) j6f Ansdf laefhg ul/Psf] 5 / k|Tos cGj]if0f v08sf] Ifqkmn
sl/j %))) ju{ lsnf]ld6/ /x]sf] 5 .

r'gf}tL tyf hf]lvd
g]kfnsf] e"kl/j]li7t cjl:ylt, ljs6 ef}uf]lns agfj6\, k]6f« l] nod
kbfy{sf] cGj]if0f;+u ;+alGwt pRr k|ljwL / bIf hgzlQmsf] cefj cflbsf
sf/0f oxfF x'g] cGj]if0fsf] sfo{ t'ngfTds ?kdf hl6n tyf dxFuf] x'G5 .
k]6f« l] nod cGj]if0f sfo{ ;DkGg x'bF f ;DalGwt cGj]if0f v08 jf If]qdf Jofkfl/s
dxTjsf] t]n jf Uof;sf] e08f/ km]nf gk/]df 7"nf] wg/fzL -c/af} ?k}of_
v]/ hfg] ePsfn] o:tf] nufgL cfly{s b[l:6sf]0fn] klg hf]lvdk"0f{ dflgG5
. o;sf ;fy} xfd|f] b]zdf k]6«f]lnod kbfy{ cGj]if0fsf] nflu df}h"bf sfg"lg
Joj:yf, ;xh ?kdf sfo{ ug{sf] nflu zflGt ;'/Iff, e";txd'lg /x]sf]

k]6f« l] nod kbfy{ e08f/sf] ulx/fOsf ;fy} cGt//f/i6«Lo jhf/df t]nsf] d"Non]
k]6«f]lnod kbfy{sf] cGj]if0fdf x'g;Sg] afXo nufgL k|efj kfg{ ;S5g\ .
g]kfnsf cGj]if0f v08x?;Fu d]nvfg] ef}ule{s cj:yf ePsf ef/t /
kfls:tfgsf l;ldt If]qdf dfq ;kmntf xfl;n ePsf], clwsf+z If]qsf]
k]6«f]lnodsf] ;+efJotf ;DaGwdf lj:t[t cWoog / cg';Gwfg hf/L /x]sf],
/ g]kfndf xfn;Dd k|dfl0ft k]6«f]lnod e08f/ ge]l6Psf] cj:yfdf ljZjdf
Vofltk|fKt, :yflkt / k]6f« l] nod sfo{df ;kmn O{ltxf; af]ss
] f cGj]if0f sDklgx?nfO{
g]kfndf cGj]if0f sfo{sf] nflu cfslz{t ug{' k|d'v r'gf}tL /x]sf] 5 .

jt{dfg cj:yf
ljutdf b]zsf] zflGt ;'/Iff nufotsf sf/0f b]vfO g]kfndf
cGj]if0fsf] cg'dlt kfPsf sDkgLx?n] nfdf] ;do ;Dd sfd gu/]sf] sf/0fn]
lt sDkgLx?;+usf] ;Demf}tf vf/]h eO{;s]sf] cj:yf 5 . xfn g]kfndf
k]6f« l] nod cGj]if0fsf] nflu laefhg ul/Psf !) j6f v08x? ;a} vfnL /x]sf
5g / eljiodf ul/g] cGj]if0f sfo{sf] nflu v'nf /x]sf 5g . ljutdf cGj]if0f
sDkgL ;+u ePsf] cg'ejsf] cfwf/df cGj]if0f sfo{df sfd ug]{ vfnsf
cGj]if0f sDkgLdfq cfslif{t ug{sf] nflu tyf yk nufgL d}qL / g]kfnsf]
nflu pknAwLd"ns agfpg g]kfn k]6«f]lnod lgodfjnLsf] kfFrf}F ;+;f]wg
ul/Psf] 5 .
g]kfndf xfn;Dd k]6«f]lnod kbfy{sf] cGj]if0fsf] nflu ul/Psf
sfo{x?af6 k|fKt glthfsf] ljZn]if0fn] g]kfnsf] blIf0fdf /x]sf] t/fO / r'/]
kj{t>[v
+ nfn] cf]u6]sf] If]qnfO k]6f« l] nod kbfy{ tyf k]6f« l] nod Uof; cGj]if0fsf]
nflu pko'Qm If]q dflgPsf] 5 . g]kfndf k]6«f]lnod kbfy{ tyf k]6«f]lnod
Uof; /x]sf] k|df0fsf] ?kdf b}nv
] If]qdf lg/Gt/ aln/x]sf] Uof; / pQm Ifqdf
b]lvPsf] sRrf t]nnfO{ lng ;lsG5 . ljutdf ul/Psf sfo{x? sf]/f (regional
scale) vfnsf ePsf] sf/0fn] g]kfnsf] blIf0fL efu -t/fO / r'/] If]q_
k]6«f]lnod kbfy{ kfpg ;Sg] If]qsf] ?kdf lrgfPtf klg / xfdL;+u k|df0f
-b}n]vdf lg/Gt/ jln/x]sf] Uof; / lg:sg] sRrf t]n_ ePtf klg g]kfnsf]
s'g s'g If]qdf slt 7"nf] kl/df0fsf] e08f/ /x]sf] 5 eg]/ eGg ;lsg] cj:yf
xfn 5}g lsgeg] o;sf] nflu lj:t[t cWoog ;a} If]qdf x'g;s]sf] 5}g .
lj:t[t ef}ule{s, e"/;folgs / e"ef}lts cWoog tyf l8«lnª kZrft dfq
s'g s'g Ifqdf sqf] kl/df0fsf] k]6«f]lnod kbfy{sf] e08f/ /x]sf] 5 eGg]
s'/fsf] ;Dk"0f{ ?kdf k'i6L x'g;Sb5 / e]l6Psf] k]6f« l] nod kbfy{ cfly{s tyf
Jofkfl/s b[ l i6sf] 0 fn] pTvgg of] U o eP gePsf] Plsg x' g ] 5 .

lgisif{
g]kfndf xfn;Dd ul/Psf cGj]if0fsf sfo{x? sl/j @% aif{
cufl8sf] k|lalwdf cfwfl/t 5g\ . o; cjlwdf ljZjn] k|lalwdf lgs} nfdf]
km8\sf] dfl/;s]sf] 5 . ljZjdf gljgtd ljlw tyf k|lalwsf] pkof]u u/]/ lgs}
;:tf] d"Nodf k]6f« l] nod kbfysf] pTkfbg eO/x]sf] 5 . To;}n] g]kfndf klg
gofF k|ljlwsf] k|of]u u/]/ lj:t[t cGj]if0fsf] sfo{ cufl8 a9fpg cfjZos 5 .
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ABSTRACT
Gypsum is one of the important nonmetallic industrial mineral which is commonly used with clinker to manufacture portland cement
and also to make plaster of paris, wall boards, ceiling pans, medicine, fertilizer etc. Exploration of gypsum in Nepal has not got priority
in the past although preliminary investigation of salt and detail investigation of limestone have been carried out since long time. Recent
change situation in the country and ongoing process of industrialization especially establishment of many cement industries of various
capacities based on own limestone deposits etc. the government of Nepal must give high priority to explore and mine gypsum in
potential areas so that cement industries could sustain and flourished without any shortage of gypsum which is mostly imported from
India and Bhutan.

Keywords: Gypsum, Industrial minerals, Portland cement, Plaster of paris

INTRODUCTION
The name gypsum was derived from the Greek word
gypsos = gypsum used as plaster. It is a common mineral widely
distributed in sedimentary rocks and frequently occurs as
interstratified with limestone and shale and usually found as
layers underlying beds of rock salt. It occurs commonly as
lenticular bodies or scattered crystals (incrustation) in fractured
limestone and shale. It is also found in volcanic regions especially
where limestone have been acted upon by sulfur vapors. Calcium
sulfate is one of the principal evaporate which is formed as a
result of evaporation of saline water. Generally gypsum in
closely associated with anhydrite (CaSO4) halite, calcite, sulfur,
quartz and pyrite. Pure solutions containing calcium and sulfate
ions will deposit gypsum (CaSO4.2H2O) below 42oC and
anhydrite (CaSO4) above this temperature. Presence of small
amount of sodium chloride (NaCl) depresses this temperature
considerably. Gypsum is a very important and essential
constituent, besides limestone, which is the main rock to
manufacture portland cement. It works as retarder in portland
cement in which about 3 to 5% gypsum is required.

FAVORABLE GEOLOGICAL SITES FOR GYPSUM
DEPOSIT
From the existing geological maps of Nepal prepared by
Department of Mines and Geology (DMG) and other researchers
one could hardly find suitable geological environment in the
Lesser Himalaya and Higher Himalaya that is favorable for
gypsum deposits except few minor indications as gypsiferous
beds in the form of thin irregular layers/ lenses in limestone,
shale and dolomite beds (Tertiary Age) in Kapurkot of Sallyan
and in some parts of Dang area in the Lesser Himalaya (Kaphle,

2006, Bashyal, 1994), and brine water seepage and salt
encrustation in shale and limestone of Tibetan Tethys sedimentary
sequence in Tethys Himalaya/ Inner Himalaya (DMG, 2004,
Fig.1). After literature review and preliminary investigation
especially in Narsing Khola section and Chhiding Khola section
and surrounding area which belongs to the Tibetan Tethys
sedimentary rock sequence (Carboniferous to Cretaceous) in
the north beyond South Tibetan Detachment Fault (STDF), it
can be said that the middle and upper parts of Mustang could
be the potential sites for gypsum exploration along with rock
salt in the vicinity or within carbonate rocks and shale beds.
Some brine seepages and salt incrustations exhibit the possibility
of finding mineable size gypsum prospects since they generally
occur together in many cases. Therefore, Government of Nepal/
Department of Mines and Geology must keep in high priority
for systematic exploration of gypsum in this part of Tethys
Himalaya covering Manang, Mustang and Dolpa districts.

ORIGIN AND ENVIRONMENT OF DEPOSITION
Gypsum occurs commonly in primary evaporite
depositional environment. Both gypsum (CaSO4.2H2O) and
anhydrite (CaSO4) are mainly deposited by precipitation from
aqueous solution when the concentration of the components
and the physical conditions are quite suitable. Majority of such
deposits are originated from evaporation of marine brines in
arid (windy and dry) climate. In most cases, they are associated
with salt deposits. Gypsum may also precipitate along the
fractures, bedding planes or in other available spaces like
cavities/ caverns where sulfate ion rich groundwater from the
oxidation of sulfides comes into contact with carbonate rocks
(Jorgensen, 1994). Precipitation of gypsum is possible where
brine concentration is appropriate to recrystallize or dissolve
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Fig. 2: Veins of gypsum in Caprock Canyons State Park,
Texas (Source Wikipedia)

OCCURRENCES, THEIR TYPES AND PROSPECTS
Gypsum generally occurs as a common mineral widely
distributed in sedimentary rocks, and particularly associated
with marine salt deposits. It forms as an evaporite mineral
directly by evaporation or later by hydration of anhydrite. It is
deposited from sea and lake water, as well as in hot springs. It
frequently occurs interstratified with limestone and shale and
mainly found as irregular lenticular bodies, layers or beds along
with salt (rock salt) as deposited by evaporation of salt waters.
Gypsum may also crystallize in veins, cavity or vugs forming
stain spar. It is frequently formed by the alteration of anhydrite
and also by the reactions between sulfuric acid and carbonate
rock in oxidizing sulfide deposits. They can also form by the
action of sulfurous volcanic gases on the surrounding carbonate
rocks. At places they occur as efflorescence in mines and
speleothems in caves. Mostly gypsum are associated with salt
domes (Fig. 3) and salt encrustations in shale and carbonate
beds (Kaphle, 2006 and 2014) and also associate with many
minerals but more common ones are Halite, Celestine, Calcite,
Aragonite, Anhydrite, Dolomite and Sulfur, rarely with Quartz
and Pyrite. Other varieties of gypsum are: Stain spar is a fibrous
variety of gypsum and has silky luster. Selenite is also a fibrous
variety of gypsum, which yields broad colorless and transparent
cleavage folia and it looks more or less like as mica. Alabaster
is a compact, very fine grained, massive pure variety. Anhydrite
(Ca SO4) occurs more or less same geological environment and
in same manner as gypsum and often associated with it but not
common as gypsum. It is also found in associated rock beds
like salt deposit in the cap rock of salt domes (Fig. 3) and in
limestone. In some cases anhydrite is also found in the
amygdaloidal cavities in basalt. Bassanite (CaSO4.1/2H2O) is
a distinct intermediate phase between gypsum and anhydrite
and it can be identified only by X-ray diffraction (Pedersen and
Semmingsen, 1982) and careful petrographic study.
Gypsum is an economically viable mineral commodity
and mined in many localities in the Himalayan Region especially
in India, Bhutan and Pakistan. However, in Nepal gypsum has

never got priority in exploration activities in the past. However,
preliminary exploration works were able to trace some
gypsiferrous beds and gypsum with salt encrustation in different
part of Mustang district and Kapurkot etc. in Sallyan, Dang and
Pyuthan districts in Midwestern Nepal (DMG, 2004). The
gypsum recorded in this part of Nepal is much younger than
the gypsum bearing horizons mined in India and Pakistan. In
Nepal, there is poor occurrence in the form of irregular lenses
and layers and so far not a single economic gypsum deposit is
found. Previously it was a low priority mineral commodity for
the government, beside that there was lack of road networks to
advance extensive exploration in the Tethys Himalaya (Inner
Himalaya). Now the situation has completely changed, some
infrastructures like road are constructed, electricity lines are
available, communication system is strengthen and the newly
formed government is committed to exploit and utilize own
natural resources and planning to change the existing mineral
policy so that more private investors could come forward to
invest in mineral sector. At the same time, tentatively 2.5 billion
mt. cement grade limestone deposits are known only in the
Lesser Himalaya of Nepal (Kaphle, 2006 and 2014) and quite
a few cement industries are already established and few others
are in pipelines based on these limestone deposits in different
parts of the country. Without gypsum all these cement industries
could not function at all and produce portland cement. Therefore,
it is a high time to explore, identify the potential prospects and
mine gypsum in the country so that the country can save not
only foreign currency but also help to decrease the present trade
deficit with India from where major amount of gypsum is
imported.

Fig. 3: Gypsum, anhydrite occurs as cap rock in salt dome.
Diagrammatic cross section through a typical Gulf coast
salt dome showing the component parts, (Lavorsen, 1972)

161

Krishna P. Kaphle
amount of impurities present) mineral (Fig. 4). It crystallizes
in monoclinic system, mainly in prismatic crystal form or
acicular (Fig. 5) and thin to thick tabular (010), fibrous (Fig.
6a and 6b), earthy, concretionary, granular or massive forms.
They are coarsely striated, lenticular, rosettes (Fig. 7a and 7b),
may be curved as well. Twinning is common by contact on
(100) forming cruciform and v-shaped twins or rarely heartshaped twins by contact on (101) (Deer, et al, 1966). Three sets
of perfect cleavage (Fig. 4); vitreous or pearly and silky luster;
splintery, parallel or conchoidal fracture; 2 hardness; 2.3 specific
gravity, softness, flexible but not elastic or ductile are the
diagnostic properties (Dana, 1959).

Fig. 4: Gypsum crystal (Source: Wikipedia)

Identification of Gypsum
Pure gypsum is a transparent colorless to white, gray,
grayish white, occasionally with various shades of yellow, red
to brown and becomes translucent (depending on the type and

Under the microscope, in thin section gypsum is
granoblastic, looks transparent to translucent, colorless or white;
if colored by impurities it looks yellow, pink, reddish brown,
brown or gray in transmitted light; none pleochroic, low relief
(slightly lower than balsam); rather weak birefringence.
Interference figure is biaxial positive with moderate axial angle
and show strong dispersion, fluorescent and phosphorescent
(Kerr, 1959).
With respect to chemistry or chemical composition,
gypsum is a hydrous calcium sulfate (CaSO4 . 2H2O), when
pure it consists of CaO = 32.6%, SO3 = 46.5% and H2O =
20.9%. It is soluble in hot dilute sulfuric acid (H2SO4). With
barium chloride solution, it gives rise to white barium sulfate
as precipitate. Since gypsum dissolve over time in water (slightly
soluble in water) as a result sinkholes and caverns are developed
in gypsum beds. Its properties like easy dehydration and
rehydration make gypsum a valuable industrial and construction
material.

Fig. 5: Acicular, Pencil size crystals of Gypsum
Wikipedia)

(Source:

Gypsum can be identified from other minerals including
anhydrite by its physical, chemical and optical properties like
softness, low hardness (can be scratched by finger nail), presence
of three sets of prominent cleavages, soluble in hot dilute H2SO4
and presence of water, ductile and inelastic nature, etc.

Fig. 6: (a) Fibrous gypsum (collected by K.P. Kaphle from German, 1986), and (b) Selenite from Mexico
(Source: https://en.wikipedia.org/wiki/Gypsum#Uses)
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Fig. 7: (a) Rossette type of gypsum (collected by K.P. Kaphle from Australia, 1982) and (b) Desert rose, Bladded
Rossette type gypsum (Source: website:https://www.industrialminerals)

WORLD SCENARIO OF GYPSUM DEPOSITS
Gypsum is one of the common sulfate mineral known
from different parts of the world. It is mined and in more than
70 countries. Major gypsum producing countries are China,
Iran, Thailand, USA, Turkey, Spain, Brazil, Canada, Mexico,
Russia, Germany, Italy, UK, Australia, Japan, Indonesia, Saudi
Arebia, Algeria, India, Pakistan etc. (Table-1). Large crystals
in a cave complex in the Naica Pb–Ag mine, San Antonio mine,
Santa Eulalia, Chihuahua in the El Teniente mine, South Wash
and elsewhere in Utah, Great Salt Plains, Oklahoma; New
Mexico etc. are the famous ones. Over 98 million mt gypsum
was in production in above mentioned countries only (Jorgrnsen,
1994). From recent preliminary studies it is expected that the
world annual production of gypsum is around 125 million mt.
or so.

Table.1: Estimated production of Gypsum in 2015 (Source:
USGS) (thousand metric tons)

In Nepal Department Mines and Geology (DMG) did
little preliminary exploration works for gypsum along with rock
salt in Tertiary rocks of Dang, Sallyan, Rolpa, Pyuthan and
Carboniferous to Cretaceous rock in Mustang and Dolpa districts
(Fig.1). Such works were not able to trace gypsum mineralization
bed as such except few minor occurrences like lenses or irregular
gypsiferos layers. So far mineable/ commercial deposit is not
reported in Nepal by DMG. In fact DMG has not taken it
seriously to explore gypsum till today, although there is a high
chance to find gypsum in association with salt encrustation in
the Tibetan Tethys Sedimentary rocks like shale, limestone,
dolomite (Carboniferous to Cretaceous) in Manag, Mustang
and Dolpa districts (Aryal, 1973; Kaphle, 2006). Extensive
systematic exploration of gypsum in these three districts, most
probably lead to find the mineable size gypsum deposits. The
demand of gypsum in the country is ever increasing extensively
with the establishment of more than 25 cement industries and
quite a few in pipelines. In spite of high demand of gypsum
neither the Government of Nepal/ DMG nor any private sector
or company is taking interest to explore and exploit gypsum in
the country. Till today, all the internal demand of gypsum for
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cement industries and other uses are fulfilled by import from
India and Bhutan. Every year about 400,000 to 500,000mt
gypsum is imported for the cement and other industries.

EXPLORATION AND EVALUATION OF THE
DEPOSITS
Exploration of gypsum is done by applying the same
principle as for searching of other nonmetallic minerals. Before
going to start an exploration program for gypsum the project
geologist has to understand the regional geology, geology of
the target area, geological environment of the deposition, possible
origin and occurrence of gypsum and associated minerals in
the rocks. For this first of all one has to review the exiting
literatures related to evaporite, gypsum, anhydrite and salt
deposits in the country and neighboring countries. By studying
the geology one can establish the stratigraphy of the area. All
the geological structures should be mapped to provide detail
overview of the prospect area as a whole. All these information
will help to correlate the lithology of the prospect area with the
surrounding regions especially the lithological sequences of
gypsum deposits known in the Himalayan countries and other
countries. If there are some lithlogical similarities and indications
of suitable evaporite depositional environment which is the
prerequisite for gypsum deposit then only conduct detail
exploration activities which can lead to find the economic
gypsum deposits.
Geological mapping, close observation of outcrops and
identification of various rock types (underlying and overlying
rocks) help to trace the extent of gypsum mineralization band
laterally and depth extension by drilling (large size borehole to
obtain better core) which are the very first steps of detail
exploration. In many cases studies of existing lithologs of oil
and gas wells as well as ground water wells could also help to
trace the deposits. Gypsum may occur as discontinues lenses
but can extend for 10s of km, therefore exploration geologist
must be aware of all about the nature of mineralization while
geological mapping, calculating the tonnage and grade and
evaluate the deposit for possible future mining. Geochemical
exploration methods are not much applicable to look for gypsum
deposits although high concentrations of sulfate in ground water
might help as an useful clue to find out the possible anomalous
areas. Similarly, Geophysical exploration is partially applicable
to search for calcium sulfate and useful for determining
lithological and structural details. Beside the quality and quantity
the location of the deposit with respect to market is very important
factor in the evaluation of a gypsum deposit since it helps to
reduce the transportation cost from mine site to the market. It
is a relatively low priced mineral commodity; therefore each
deposit should be evaluated as per the market.

EXPLOITATION/ MINING
The mining geologists and mining engineers must
calculate the overburden ratio in shallow or flat lying deposit

and roof conditions in case of inclined deposit and underground
mine. They must also consider the thickness of the mineralized
bed, structural condition and possibility of unusual water
conditions since they are related to capital investment and
operating costs. As per the geological condition and the size,
shape and grade of the deposit mining of gypsum can be done
by developing simple open quarry or by underground mine. In
first case draglines, excavators and scrapers are used to remove
overburden if there is any and shovels and loaders to load the
excavated materials. Rotary drilling with preferably large drill
holes (50.8 to 101.6 mm diameter) are favored to collect the
core samples and prepare lithologs (columnar sections) and
laboratory investigations. For blasting explosive is used in ratio
of 1 ton of rock to be broken with 1kg of explosive in average
(Jorgensen, 1994). Cost and quality control are most important
in mining. Underground mining of gypsum is generally done
by room & pillar methods and about 25–33% material has to
be left in pillars. In such case recovery/ mineable deposit of
gypsum will be in 75–66% depending on the shape of the body
and overlying and underlying rock types. Underground haulage
can be done by rail, trucks or even by conveyor belts. Major
gypsum producing countries are presented in (Table 1) Mining
geologist and Mining engineer should always keep in mind that
mining cost must be relatively low, long transportation and
beneficiation of such low price mineral will increases the cost.

USE OF GYPSUM
Gypsum was used in Ancient Mesopotamia, Rome, Egypt
since the Egyptian dynasties about 5000 years before present
and the Nottingham alabasters in Medieval England. First
production of gypsum in North America was started in Nova
Scotia in 1735. Nova Scotia is the largest gypsum mining region
in the world. In most of the countries uncalcined gypsum is
blended with clinker (calcined cement grade limestone) and
used as retarder to produce portland cement. Gypsum is a very
fast setting material and used widely in the industries. It is light
in weight, heat and fire resistance and low cost. With moderate
heating gypsum is calcined and converted into the plaster of
Paris, which is also known as hemihydrate (CaSO4.1/2H2O).
When it is mixed with water it set as the calcium sulfate as
stable dehydrated form. Gypsum is also used as filler in paper
and various materials and in making adamant plaster for interior
decoration and to manufacture wallboards, ceiling panels, tiles
and fertilizer. It can be used to remove pollutants such asÊlead
and arsenic from contaminated waters. Alabaster is used for
sculpture since ancient time. Stainspar is cut and polished for
various ornamental purposes. Beside these gypsum is also used
in medicine, and manufacture ceramic casting forms. Both
gypsum and anhydrite are the potential sources to produce sulfur
and sulfur compounds (Jorgensen, 1994).
Gypsum block are massive building material composed
of solid gypsum for building and erecting lightweight fireresistant non-load bearing interior walls, partition walls, cavity
walls, skin walls and ceiling panels. These blocks are composed
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of gypsum plaster, water and in some cases additives like wood
fiber or vegetable for greater strength. Partition walls made
from gypsum blocks require no sub-structure for erection and
gypsum adhesive is used as bonding agent but not standard
mortar. Waste gypsum boards previously used in wall, ceiling
panels etc. can also be recycled and prepare virgin gypsum as
raw materials to manufacture new products

CONCLUSION AND RECOMMENDATION
Gypsum is a common industrial mineral used as retarder
in portland cement, in the production of plaster of paris for
mold and casts and also in making adamant plaster etc. Nepal
is still importing gypsum from neighboring countries to fulfill
its internal demand. Now the time has come to replace import
by own production. Therefore, it is highly recommended to
explore and exploit gypsum in some potential areas in Tibetan
Tethys Sedimentary Sequence in the Inner Himalaya.
Gypsum is mined since long time from the Himalayan
Regions in India, Pakistan and Bhutan. Nepal lies in the central
part of the Himalayan Range with similar geological rock units
and geological structures, therefore there is a high possibility
to find out gypsum deposits also in Nepal in the similar geological
environment. DMG must be carried out extensive exploration
in the possible prospective areas at the earliest for future mining.

gypsum occurrences in the geological formations identified in
Nepal are quite younger than in the gypsum deposits known in
India and Pakistan. Therefore, it is extremely important to look
for the gypsum in the favorable similar rock units and geological
environment as in other parts of the Himalaya.
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ABSTRACT
Geo-disaster and risk sensitive land use planning (RSLUP) are greatly interlinked and exposure to geo-hazards is expected to increase
in Nepal due to its unique geo-physical settings (rugged topography and fragile geology), active seismicity, frequent occurrence of
rainstorms and socio-economic conditions. The 1993 extreme weather event of central Nepal, 2014 catastrophic landslide at Jure in
Sindhupalchowk district followed by 25th April 2015 devastating earthquake and 12th May 2015 strong aftershock clearly indicated
that landslide, debris flow, flood and earthquake are critical threat because of the likelihood of massive loss of lives and infrastructures
that particularly affecting in land use planning. The RSLUP is considered as emerging issues in Nepal and has being started to
implement in municipality/rural municipality (Nagarpalika/Gaunpalika) levels which needs focus on spatial characteristics of geohazards
and their assessment techniques. Appropriate geo-scientific techniques are indispensable to model various parameters that are associated
with specific hazard and resultant risk. For example, HEC-RAS modelling is an efficient technique for flood hazard and risk assessment.

Keywords: Geo-disaster, Risk, Land use planning

INTRODUCTION

GEO-DISASTER CHARACTERISTICS

Scarce knowledge about real social impacts of geohazards
and resulting disasters in many of the countries exist although
they have a significant impact on their national economies
(Mateos et al., 2017). Nepal is also a country implementing risk
sensitive land use planning in municipality and rural municipality
(Nagarpalika and Gaunpalika) level as emerging issues without
due consideration of actual cause and characteristics of geodisasters. There are no common guidelines and practices for
geo-disaster assessment techniques and it is an urgent need to
improve the basic technology to determine better evaluation of
geo-disasters and inherent risks, and the land use planning to
deal with them. Consequently, the monitoring of potential
geohazard locations using long-term observatories led towards
new research and development as well as pragmatic application
in local level. The 1993 extreme weather event of central Nepal,
2014 catastrophic landslide at Jure in Sindhupalchowk district
and the 2015 Gorkha earthquake are the major recent geodisasters that evidenced the necessity of risk-based land use
planning to protect the loss of human lives and development
gains. Many natural disasters are aggravated by inappropriate
actions and decisions. Therefore, land use planning is a major
tool for reducing risks from natural hazards, in turn aiding
sustainability and increasing resilience (Burby et al., 2000).
Furthermore, risk-based planning provides an opportunity to
move beyond planning for geo-disasters (i.e. the likelihood of
an event) to planning for the consequences of an event which
involves assessing the land use and having planning provisions
that become more restrictive as the risk increases (Saunders
and Kilvington, 2016). Integrating the practice of risk
management within the governance, functions and operations
of local authorities can effectively accomplish disaster risk
reduction (World Bank and EMI, 2014).

Geo-disasters are recognized as a major threat for the
society leading the scientific community into introducing various
suitable methodologies for susceptibility, hazard and risk
evaluation. The integration of these assessments into land use
planning can significantly enhance the society resilience to
geohazards. Exposure of Nepal to natural disasters every year
and meeting the development strategies is extremely challenged
by losses from different types of disasters. There are 1.06
reported events of disasters per day in average in Nepal causing
the loss of lives and properties as well as damaging development
infrastructures (Pokharel, 2006). In order to clarify the ways in
which disaster and development interact, it is helpful to
distinguish between the economic and social elements of human
development. These components are interdependent and
overlapping (UNDP, 2004).
A wide range of physiographical, geological, ecological,
meteorological and demographic factors contribute to the disaster
vulnerability in Nepal. Repeated occurrence of geo-disasters is
a major challenge for development in Nepal that often causes
devastating effects in terms of human life and economic losses.
The mechanisms and controls on ground deformations leading
to geohazards are not straight forward to understand in the
complex terrain of the Nepal Himalaya in terms of their
distribution in time and space. Also, it is not impossible to
control nature, human activity, its impact on the development,
and the subsequent impact on vulnerability can be altered
(Tianchi and Berhans, 2002). Thus, geo-disaster assessment
requires cause and characteristics of different types of geohazards
in regional and site specific level in order to implement risk
reduction measure because the geology of the Nepal Himalaya
is weak and in the phase of stabilization, even a small wrong
development can cause the destabilization of the natural
environment (Mulmi, 2009).
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The characteristics of geo-disasters in Nepal vary with
differential geomorphic terrains (Thapa, 2007). Flooding and
landslides are the most dispersed geohazards in Nepal but they
are spatially localized in particular geo-environments. In the
high mountains, landslides and mudflows are frequent. The
landslides in Nepal are densely distributed in close proximity
to the major fault/thrust or linear boundary formed by competent
and incompetent strata therefore, close proximity to geological
structures like fault/thrust, fold (anticline/syncline) should be
considered in effective land use planning. Many landslides in
mountain hill-slopes are originating as planar slides at initiation
point and converted into debris slide to flow which generally
moves in down-slope with high velocity (Gerrard, 1994). Quite
often landslides sweep away the whole village. The mudflows
cover terraced land with boulders and debris damaging the crop
and degrading the agriculture land. In the foothill and the
floodplain, the rivers cause deposition of sediment (floodway
zone) damaging crops and arable land. River bank erosion and
inundation of land are also a serious problem in flood prone
area. Subsidence hazard and risk are noticeable in carbonate
rocks e.g. Armala village in Pokhara valley, west central Nepal.
Risk of geohazards can impact significantly on the social,
environmental and economic costs associated with the use and
development of land. Hazard and risk is always important
component in land use planning because it plays key role to
demarcate the safe and un-safe areas for settlements and any
development programs. For example, a land unit is suitable for
cultivation which may not be suitable from hazard and risk
point of view. The knowledge of the relationships of
development, land use and disaster risk provide planners a
deeper understanding of what drives people to locate themselves
in high risk area. In hazard and risk evaluation, following points
to be considered: (a) identify areas that are of high risk from
impacts of hazard, (b) find out areas for restricting location of
human settlements and choosing suitable economic activities,
(c) understand the area of land actually available for development
(considering development is not allowed in areas prone to
geohazards) and (d) provide guidance in formulating suitable
risk reduction policies and zoning regulations.

RISK SENSITIVE LAND USE PLANNING
The process of mainstreaming disaster risk management
parameters in land use planning is termed as risk sensitive land
use planning (RSLUP). The RSLUP is a rather new practice –
especially in developing countries and the RSLUP adds two
new considerations to the conventional approach to land use
planning (World Bank and EMI, 2014):

Disaster risk reduction parameters and objectives
Hazard, vulnerability and risk parameters are identified,
collected and integrated with traditional land use planning
information (e.g., socioeconomic profiles, demographics and
transport networks), and disaster risk reduction (DRR) goals
and objectives are formulated.

Integration through formal government activities
Measures are taken to ensure understanding, acceptance
and support for the plan; to improve the competency and
knowledge about risk-sensitive land use planning among planners
and other professionals, and to raise the awareness and support
of all stakeholders.
Risk information can be used as one of the basis to
identify future directions and intensities of land uses. It begins
with an assessment of natural hazards in relation to human and
physical vulnerability, capacity and development (World Bank
and EMI, 2014). Different types of hazards can exist and the
prominent risks that may pose due to flood, fire, landslide,
seismic and industrial. Based on detail understanding of relevant
theories and literature conceptual framework, database
development (collection and analysis) begins. The data required
in planning is always a mix of the spatial and non-spatial, a
blend of the qualitative and the quantitative, covering a wide
range of physical, social and economic attributes (Harris 2001)
i.e. data and information that need to be analyzed can be from
various sources either in the primary or secondary forms. Risk
layers are usually prepared based on visual interpretation of
images and field-surveyed data which rely on geo-scientific
principles. Methods to analyze different hazards differ from
one to other, thus suitable method needs to be implemented in
each case. Flood hazard and risk is effectively analysed by
HEC-RAS modelling, landslide hazard by maximum likelihood
function based on qualitative or quantitative approach. Proximity
analysis is useful for industrial and fire risks. Seismic hazard
can be obtained by analyzing the geological conditions and
peak ground acceleration (PGA) or ground deformation
parameters. Liquefaction potential analysis needs rigorous
database and analysis depending on historical information as
well as geology of particular site. In fact, the 2015 Gorkha
earthquake did not release all stored energy because it was
happened without forming the rupture surface indicating that
geological hell of Nepal earthquake may not be over. Therefore,
all municipalities and rural municipalities must be aware of
anytime earthquake risk in future.
The analyzed hazard maps should be integrated in a
multi-hazard map by utilizing spatial function of geographic
information system (GIS). A flowchart to prepare the RSLUP
map is shown in Fig. 1.
Trend analysis on population growth, land use change,
urban landform, economic activities and expansion of physical
infrastructure and prediction scenarios are required. The land
use/land-cover trend analysis portrays what has happened in
the past thereby allowing for a trajectory to predict what might
happen in the future. The analysis is further enhanced by
meaningful participation of stakeholders throughout the process
so that the plan becomes enriched with inputs from stakeholders
(World Bank and EMI, 2014). The spatial modelling demarcates
the development of potential areas based on risk assessment,
land use change and trend analysis. The incorporation of the
risk assessment results into the decision process of the land use
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Fig. 1:Preparation of risk sensitive land use planning (RSLUP) map (modified after Rimal et al., 2015)
planning activities and should be backed by GIS maps which
can be thematic and composite. The several thematic maps can
be overlaid to determine the location of areas suitable for urban
expansion. Present land use map, land capability map, population
density map, infrastructure map, land use zoning map etc. should
be crossed to calculate statistics of the overlaid maps. Calculated
demographic characteristics and settlement patterns in trends
analysis require to be verified whether the trends are proceeding
towards safe or unsafe areas. Thus, final zoning of land use
map is produced by incorporating the multi-hazard, vulnerability
and risk maps. The obtained RSLUP map serves as the basis
for the physical development and land use planning by predicting
areas prone to hazards and their associated risks which is
intended to guide the actions for reducing vulnerabilities (i.e.
remedies for vulnerable settlements) and addressing risk through
the recommended land use practices obtained from the zoning.

Damages and losses caused by geo-disasters have a significant
impact on the national economies of the Nepal which had already
been evidenced by incidences of past geo-disasters (1993
landslide and flood of central Nepal, 2014 Jure landslide and
2015 Gorkha earthquake etc.). It is necessary to develop common
method to assess geo-disaster data and to analyze risk sensitive
land use planning depending on specific geological settings
with respect to tectonic activity, slope morphologies and other
forcing mechanisms because the geo-disasters are generally
localized in particular geological domains.

Concisely, a risk-based planning assessment can be used
to address the effects of a particular natural hazard, either in its
own right, with other hazards at the same location (i.e.,
cumulative), or with cascading hazards (e.g. an event such as
an earthquake can trigger other hazards such as liquefaction,
tsunami and landslides). It ensures that the economic, social,
cultural, infrastructure, and health and safety consequences of
a specific development can be explored and quantified as part
of future planning decisions (Saunders et al., 2013).

The risk-based land use assessment provides suitable
planning from the consequences of geo-disasters for reducing
risks and the three alternatives can be adopted to deal with
disaster risk prone areas: (i) leaving the unprotected areas i.e.
specifying the land use zoning for various developmental
purposes, (ii) using reduction or protection measures in areas
prone to high hazard and risk and (iii) prioritizing the buildings
and infrastructures in terms of importance from the impact
levels (high, medium, low). In addition, scientific literatures on
geohazards are unknown by the planners or decision makers
and the requirements of the planners are unfamiliar to geoscientists. Thus, the good communication is required between
geo-scientists and land use planners as well as awareness
strategies have to be implemented at all levels in society more
specifically people living in vulnerable areas.

CONCLUSIONS
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;f/fz+
pBf]u jfl0fHo tyf cfk"lt{ dGqfno, vfgL tyf e"ue{ ljefu cGtu{t /x]sf] /fli6«o e"sDk dfkg s]Gb| g]kfndf e"sDk dfkg tyf e"sDk ;DalGw cWoog
cg';Gwfg ug]{ Ps dfq ;/sf/L lgsfo xf] . o;n] g]kfn /fHo e/ hfg] ;"Id dfgsf s/Lj @=) l/S6/ :s]n jf ;f] eGbf 7"nf / g]kfn jflx/ jf cf;kf;sf]
If]qdf hfg] s/Lj $=% jf ;f] eGbf 7"nf dfgsf e"sDkx?sf] dfkg ub{5 . /fli6«o e"sDk dfkg s]Gb|n] $=) l/S6/ :s]n jf ;f] eGbf jl9 dfgsf e"sDk
g]kfn /fHo e/ jf o;sf] cf;kf;sf] If]qdf hfg] ljlQs} ;f] sf] ;'rgf ;/f]sf/jfnf lgsfox? Dffkm{t cfd hgdfg;df k'/\ofpFb} cfO{/x]sf] 5 . /fli6«o e"sDk
dfkg ;+hfnsf] lgdf{0f sfo{ km|fG; ;/sf/sf] k|fljlws ;xof]udf cfheGbf s/Lj rf/ bzs cl3 k|f/De eO{ lg/Gt/ ?kdf ljsf; / la:tf/ x'Fb} cfO/x]sf] 5 .
ljefun] uf]/vf e"sDk @)&@, kl5 /fli6«o e"sDk dfkg s]Gb|sf] k|fljlws Ifdtf clea[l¢ ug{ ljleGg cGt/fli6«o ljZjljBfno tyf e"sDk ;DjlGw cWoog
cg';Gwfg ug]{ ;+:yfx? ;Fu låkIfLo ;Demf}tf u/L e"sDk dfkg ;+hfnsf] :t/f]Gglt, ljsf; / lj:tf/ ug]{ sfo{ klg u/L/x]sf] 5 . xfn ;+rfngdf /x]sf] /
lgs6 eljiosf] nfuL k|If]k0f u/] h:tf] cTofw'lgs pks/0fx? ;lxtsf] b]zAofkL e"sDk dfkg ;+hfn lj:tf/ kZrft ;j} g]6js{jf6 k|fKt x'g] tYofÍnfO{
Plss[t ?kdf k|zf]wg ug]{ ;km\6 j]o/sf] ljsf; u/L xfnsf] /fli6«o e"sDk dfkg s]Gb|nfO{ e"sDk cg';Gwfg s]Gb|sf] ?kdf ljsf; / lj:tf/ ug'{sf ;fy} o;sf]
sfo{ If]qnfO{ Earthquake Early Warning System (EEWS) ;Dd lj:tf/ lj:tf/ ug{ ;s]df e"sDkLo hf]lvd cfFsngdf yk 6]jf k'Ug'sf ;fy} eljiodf
g]kfnsf] e"sDkLo hf]lvd Go"gLs/0fdf 7f]; pknlAw x'g] ck]Iff ul/Psf] 5 .

kl/ro
e"sDk Pp6f k|fs[lts k|sf]k xf] . ;fdfGo efiffdf e"sDk cyf{t
e'FOrfnf] eGgfn] k[lYjdf x'g] sDkg jf k[lYj xlNng] k|s[ofnfO{ a'emfpF5 .
of] h'g;'s} ;dodf h'g;'s} 7fpFdf klg hfg ;S5 o;nfO{ s;}n] klg /f]Sg
;Sb}g g t o;sf] eljiojf0fL g} ;Dej 5, o;af6 x'g hfg] wg hgsf]
IfltnfO{ Go"lgs/0f ug{ cjnDjg ug]{ k"j{ tof/L g} o;af6 aRg] e/kbf]{
pkfo xf] . k"ad
{ f DofGdf/ -jdf{_ b]lv klZrddf ckmufgL:tfg ;Dd km}lnPsf]
s/Lj @$)) ls=dL= nDjfO{sf] lxdfno If]q dWo] Ps ltxfO{ efu s/Lj *))
ls=dL= e"v08 g]kfn lxdfnon] cf]u6]sf] 5 . blIf0flt/ /x]sf] ef/lto e"v08sf]
pQ/lt/ /x]sf] -ltAAf]ltog e'v08_ o'/l] zog e'v08 ;Fusf] lgoldt 6s/fjsf]
sf/0fn] ;+slnt zlSt :vng xFbf o; If]qdf e"sDk hfG5 . xfd|f lxdfn
tyf kxf8x? e"sDks} sf/0fn] lgdf{0f ePsf x'g\ . g]kfndf e"sDk dfkg
ug]{ sfo{sf] kl/If0f lj=;+= @)#$ ;fndf ! j6f :6];gaf6 k|f/De eO{ lj=;+=
@)%^ ;fn ;Dddf cfOk'Ubf @! Jf6f :6];gx?sf] b]z JofkL ;+hfnsf] lj:tf/
ePsf] xf] .
pBf]u jfl0fHo tyf cfk"lt{ dGqfno, vfgL tyf e"ue{ ljefu
cGtu{t /x]sf] /fli6«o e"sDk dfkg s]Gb| g]kfndf e"sDk dfkg tyf e"sDk
;DjlGw cWoog cg';Gwfg ug]{ Ps dfq ;/sf/L lgsfo xf] . o;n] g]kfn
/fHo e/ hfg] ;"Id dfgsf s/Lj @=) l/S6/ :s]n jf ;f] eGbf 7"nf / g]kfn
jflx/ jf cf;kf;sf] If]qdf hfg] s/Lj $=% jf ;f] eGbf 7"nf dfgsf
e"sDkx?sf] dfkg ub{5 . /fli6«o e"sDk dfkg s]Gb|n] $=) l/S6/ :s]n jf
;f] eGbf jl9 dfgsf e"sDk g]kfn /fHo e/ jf o;sf] cf;kf;sf] If]qdf

hfg] ljlQs} ;f] sf] ;'rgf ;/f]sf/jfnf lgsfox? Dffkm{t cfd hgdfg;df
k'/\ofpFb} cfO{/x]sf] 5 . pbfx/0fsf] ?kdf uf]/vf e"sDk @)&@ / o;kl5
uO{/x]sf k/fsDkx? nfO{ lng ;lsG5 . uf]/vf e"sDk kZrft k/fsDkx?sf]
;+sng, ljBdfg e"sDk dfkg ;+hfnsf] :t/f]GGflt Pj+ lj:tf/df ljleGg bfTf[
lgsfox? Aff6 k|fljlws ;xof]u k|fKt x'Fb} cfO/x]sf] 5 h;sf] kmn:j?k
eljiodf hfg] ;fgf–7"nf dfgsf e"sDkx?sf] ;+sng, k|zf]wg, dfkg tyf
cWoog,cg' ; Gwfg sfo{ d f yk ;xhtf x' g ] lj:jf; ul/Psf] 5 .

/fli6«o e"sDk dfkg ;+hfn
/fli6«o e"sDk dfkg ;+hfnsf] lgdf{0f sfo{ km|fG; ;/sf/sf] k|fljlws
;xof]udf cfheGbf s/Lj rf/ bzs cl3 k|f/De eO{ lg/Gt/ ?kdf ljsf;
/ la:tf/ x'bF } cfO/x]sf] 5 . km|fG;sf] tTsflng Laboratoire de Géophysique
Appliquée (LGA), Université de Paris sf] ;xsfo{ tyf xfnsf]
Département Analyse et Surveillance de l’Environnement
(DASE), Commission de l'énergie atomique (ECA) ;Fu ljefusf]
låklIfo ;Demf}tf eO{ sf7df08f}+ pkTosfsf] blIf0fdf kg]{ nlntk'/ lhNnfsf]
k'mNrf]sL 8fF8fdf lj=;+= @)#$ ;fndf kl/If0fsf] ?kdf :yfkgf ul/Psf] klxnf]
e"sDk dfkg :6]zgnfO{ k6s k6s lj:tf/ ub]{ ;'b'/ k'j{df tfKn]hË b]lv
;'b/' klZrddf a}tl8 ;Dd @! Jf6f :6]zgx?sf] b]zAofkL ;+hfn lj=;+= @)%^
;fndf ;DkGg eO{ ;~rfngdf cfO{/x]sf] 5 -lrq !; tflnsf ! / @_ . of]
;+hfnn] lj:tf/s} s|ddf pbok'/ e'sDk -@)$%_ tyf lgdf{0f ;DkGg kZrft
tfKn]hË–l;SsLd e'sDk -@)^*_ / uf]/vf e"sDk -@)&@_ nufotsf
e'sDkx?sf] ;kmntf k"j{s dfkg u/L;s]sf] 5 .
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lrq !M lj=;+= @)%^ ;fndf lgdf{0f ;DkGg eO ;+rfngdf /x]sf] g]kfnsf] /fli6«o e"sDk dfkg ;+hfn ;fydf
tt\ k Zrft :yfkgf u/LPsf lh=kL=P;=/ PS;] n ] / f] d ] l 6« s :6] ; gx? -;| f ] t /fli6« o e" s Dk dfkg s] G b| _
tflnsf !M DASE k|mfG;sf] k|fljlws ;xof]udf :yfkgf ePsf /fli6«o e"sDk dfkg
s]Gb| sf7df08f}af6 ;+rflnt !@ j6f ;fOl:ds :6]zgx?

j}tl8 ;Ddsf ( j6f -tflnsf @_ e"sDk dfkg :6]zgx?af6 k|fKt e"sDksf]
tYofÍ e"sDk dfkg s]Gb| jL/]Gb|gu/, ;'vt{] sf] /]sl8{Ë ;]G6/df ;f]xL ln+saf6
k|fKt x'G5 . h;sf] db\btn] g]kfn leq hfg] @=) dfg jf ;f] eGbf 7"nf /
g]kfn jflx/ hfg] $=% dfg jf ;f] eGbf 7"nf dfgsf e"sDkx? ;xh} /]s8{
u/L dfkg ug{ ;lsG5 .

e"sDksf] ;'rgf ;+k|]if0f Pj+ cBfjlws sfo{

tflnsf @M DASE k|mfG;sf] k|fljlws ;xof]udf :yfkgf ePsf e"sDk dfkg s]Gb|
jL/]Gb|gu/ ;'v]{taf6 ;+rflnt ( j6f ;fOl:ds :6]zgx?

/fli6«o e"sDk dfkg s]Gb|n] g]kfn /fHo e/ tyf o;sf]
cf;kf;sf] If]qdf $=) jf ;f] eGbf 7"nf dfgsf e"sDk hfg] ljlQs} To;sf]
dfkg u/L oyfzSo l56f] ;"rgf u[x dGqfno cGtu{tsf] /fli6«o cfktsflng
;+rfng s]Gb| National Emergency Operation Center (NEOC) df
k7fpF5 o;sf cltl/St j]a ;fO{6 (http://www.seismonepal.gov.np),
Pg/f]O8 df]jfOn PK; (Nepal Earthquak Updates) tyf Notice board
service (1618-01-4410141) sf] dfWodaf6 ;"rgfx? ;+ki]| f0f Pj+ cBfjlws
ub{5 . uf]/vf e"sDk kZrft xfn;Dd $(* j6f $=) l/S6/ :s]n jf ;f] eGbf
7"nf dfgsf k/fsDkx? dfkg u/L ;f] sf] ;"rgf ;+ki]| f0f u/L ;lsPsf] 5 .

uf]/vf e"sDk kl5sf] jt{dfg cj:yf / s]Gb|n] ul//x]sf
sfo{x?

k'j{df tfKn]hË b]lv klZrddf Ko'7fg ;Ddsf !@ j6f e"sDk
dfkg :6]zgx? Aff6 k|fKt e"sDksf] tYofÍ /fli6«o e"sDk dfkg s]Gb| n}grf}/,
sf7df8f}s
+ f] /]sl8{Ë ;]G6/df /]l8of] ln+saf6 k|fKt x'G5 ;fy} Ko'7fgb]lv klZrd

uf]/vf e"sDk hfg' eGbf klxn] !)M))–%M)) sfo{no ;dodf
dfq ;+rfngdf /x]sf s]Gb|x? pSt e"sDk kZRoft\ kof{Kt bIf k|fljlws
hgzlSt cefjsf] jfjh'b klg sfof{no ;do afx]s @$& ;+rfngdf NofOPsf]
5 . xfn;Dd ;+slnt e"sDksf tYofÍsf]] cWoog tyf ljZn]if0f ubf{ s]Gb|x?
:yfkgf sfnb]lv uf]/vf e"sDk hfg' clw ;Dd eGbf uf]/vf e"sDk kl5 xfn
;Dd ;+slnt tYofÍsf] ;+Vof jl9 kfOPsf] 5 . o;sf cnfjf b}lgs ?kdf
;+sng x'g] ;fgf–7"nf dfgsf e"sDkx?sf] lgoldt k|zf]wg tyf dfkg u/L
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/fli6«o e"sDk dfkg s]Gb|sf] P]ltxfl;s k[i7e'dL, jt{dfg ca:yf / g]kfnsf] e"sDk dfkg tyf e"sDkLo hf]lvd cWoog
Seismic catalogue, Seismic bulletin agfO Global seismicity tyf
National Infrastructure Planning Development df ;d]t of]ubfg

k'/\ofpFb} cfO/x]sf] 5 . o;/L tYofÍx?sf] k|zf]wg tyf laZn]if0faf6 k|fKt
glthfx?nfO{ e"sDk s]Gb|laGb' tyf e"sDk hf]lvd gSzfx?sf] cBfjlws Pj+
lj:tf/ ug]{ sfo{x?df k|of]u ul/b} cfPsf] 5 . o;sf ;fy} ;+slnt tYofÍx?sf]
cWoog, cg';Gwfgsf cnfjf j]nf jvt cfof]hgf x'g] e"sDk ;DjlGw /fli6«o
tyf cGt/fli6«o :t/sf tflnd, uf]li7 tyf k|lzIf0f sfo{s|dx?df ;d]t
;xeflutf hgfpFb} cfO/x]sf] 5 .

uf]/vf e"sDksf k/fsDkx?sf] ;+sng
vfgL tyf e"ue{ ljefun] uf]/vf e"sDk kl5 uPsf k/fsDkx?sf]
;+sng u/L To;sf] ;'Id ?kdf cWoogcg';Gwfg ug]{ pb\b]Zon] ljleGg
cGt/fli6«o ljZjljBfno tyf e"sDk cg';Gwfg s]Gbx? h:t} cf]/]ug o'=P;=P=_, SofDj|Lh -a]nfot_, O=cf]=P;= -l;+ufk'/_, lj=cf/=cfO{=-hfkfg_ cflb
;Fu ;xsfo{ u/L e"sDkaf6 clt k|efljt lhNnfx?df c:yfoL k|s[ltsf
;fO:dLs, hL=kL=P;= tyf PS;n]/f]d]l6«s :6]zgx? :yfkgf u/L tYofÍ
;+sng ug]{ sfo{ ;d]t ;DkGg ul/;s]sf] 5 h;af6 k|fKt x'g] glthfx?
lxdfno If]qdf uPsf / eljiodf hfg;Sg] o:t} k|s[ltsf e"sDkx?sf]
cWoogcg' ; Gwfgdf yk ;xof] l u x' g ] ljZjf; ul/Psf] 5 .

k|fljlws Ifdtf clej[l¢ Pj+ cWoog, cg';Gwfgdf xfn ;Dd
;d]l6Psf ljifo j:t'x?
ljefun] uf]/vf e"sDk @)&@, kl5 /fli6«o e"sDk dfkg s]Gb|sf]
k|fljlws Ifdtf clea[l¢ ug{ ljleGg cGt/fli6«o ljZjljBfno tyf e"sDk

;DjlGw cWoog cg';Gwfg ug]{ ;+:yfx? ;Fu låkIfLo ;Demf}tf u/L e"sDk
dfkg ;+hfnsf] :t/f]Gglt, ljsf; / lj:tf/ ug]{ sfo{ klg u/L/x]sf] 5 .
pbfx/0fsf] nfuL k|mfG; ;/sf/ DASE sf] k|fljlws ;xof]udf jt{dfg
Pgfnu /]sl8{Ë k¢ltnfO{ l8lh6n k¢ltdf :t/f]Gglt ul/ ;do ;fk]If
cfw'lgs/0f u/L ;s]sf], # :yfgx?sf Short period single component
l;:df]ld6/ nfO{ Short Period three component l;:df]ld6/df k|lt:yfkg
u/]sf] -ssgL, cf]8f/], sf]N8fF8f_ ;fy} k'mnrf]sL -nlntk'/_, ssgL -g'jfsf]6_
bfdg -dsjfgk'/_, u'Djf -l;Gw'kfNrf]s_ / uf]/vf lhNnfx?df /x]sf Seismic
station x?;Fu Co-locate u/L Accelerometer :yfkgf u/L ;lsPsf] 5
o;sf cltl/St e"sDk dfkg s]Gb| ;'vt{] sf] cGtu{t dWo klZrdsf] ledr'nf
-b}nv
] ;'vt{] l;dfgf_ df a|f8] JofG8 STS-2 l;:df]ld6/ :yfkgf ul/;lsPsf]
5 .\
o;} u/L hfkfgsf] Japan Science and Technology (JST),
The University of Tokyo (Utokyo) tyf Japan International
Cooperation Agency (JICA) ;Fusf] ;xsfo{df g]kfndf xfn ;+rfngdf
/x]sf] % aif{ cjlwsf] Science and Technology Research Partnership
for Sustainable Development (SATREPS)/NERDiM kl/of]hgf
cGtu{t xfnsf] @ jif]{ ;dofjlwdf sf7df8f}+ pkTosfsf] e"sDkLo hf]lvd
cfFsng ug{ pkTosfdf k|:tfljt !) :yfgx?df Accelerometer :yfkgf
ul/;lsPsf] 5 -tflnsf #_ . s]xL ;+jb] gzLn 7fpFx? h:t} l;+xb/af/, n}grf}/,
gf/fo0flx6L b/af/ ;+u|xfno, gS;fn, 6]s', jfnfh', sLlt{k'/ -lq=lj=kl/;/_,
nlntk'/ -7]rf], n'e'_ tyf ;fgf] l7dL eStk'/sf s]xL :yfgx?df Long
period microtremor array (Regular/Irregular shape) Spatial
Autocorrelation (SPAC) Method, 2ST-SPAC, Centerless Circular
Array (CCA) Method tyf Multichannel Analysis of Surface

tflnsf #M SATREPS kl/of]hgf cGtu{t xfn} e"sDksf] lta| sDkg dfkg ug{ Accelerometer /flvPsf :yfgx?
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d's'Gb e§/fO{

lrq @M lgs6 eljiodf ck]Iff u/LPsf] /fli6«o e"sDk dfkg ;+hfn -;|f]t /fli6«o e"sDk dfkg s]Gb|_
Waves (MASW) Method nufotsf Passive/Hammer Source
ambient noise survey x?sf] kl/If0f ;e]{ u/L tYofÍ ;Íng ug's
{ f ;fy}

pkTosfsf ljleGg @#^ :yfgx?df Gravity Survey sfo{ eO;s]sf] 5 .
o;/L ;+slnt tYofÍdf lgs6 eljiodf sf7df8f}+ pkTosfsf s]xL k|:tfj
u/LPsf :yfgx? -uf}r/, v'dfn6f/ cflb_] 7fpFx?df ;fO{l:ds l/km\n]S;g
(Vibroseis survey) u/L ;f] af6 k|fKt x'g] 8f6fnfO{ ;d]t ;dfj]z u/L
sf7df8f}+ pkTosfsf] # 8L j];Lg :6«Sr/sf] gS;fÍgdf]8lnª ug]{ sfo{ of]hgf
/x]sf] 5 . klZrd g]kfnsf] Seismic Gap cWoog ug{ !) j6f cGPS
6]zgx? klZrd g]kfnsf ljleGg :yfgx?df :yfkgf eO;s]sf] ;fy} * dWo]
^ :yfgx?df Seismic station x? :yfkgf sfo{ eO{;s]sf] / jfFsL @
:yfgx?df klg o; cf=j= leqdf g} :yfkgf ug]{ sfo{s|d /x]sf] 5 .

u/L ;f]lx ;+:yfx?sf] k|fljlws ;xof]udf g]kfn /fHoe/ @( j6f cGPS
:6]zgx? :yfkgf u/L ;+rfngdf NofPsf] 5 -lrq !_ . ;f]lx :6]zgx? af6
;+slnt tYof+ssf] k|zf]wg tyf laZn]if0faf6 ef/tLo e"v08 (Indian
Tectonic Plate) k|ltaif{ sl/j rf/ ;]= dL= sf b/n] pQ/tkm{ lxFl8/x]sf]
yfxf ePsf] 5 eg] lxdfno If]qdf k|To]s aif{ sl/a @ ;]= dL= sf b/n]
;+sr
' gsf] lasf; eO{ bjfj (stress) sf] ;+lrlt eO/x]sf] ;fy} ;+lrt ePsf]
stress elaiodf o; If]qdf hfg ;Sg] lagfzsf/L e"sDksf] nflu cfjZos
phf{ x'g] s'/f cWoogcg';Gwfgn] b]vfO/x]sf 5g\ . pSt :6]zgx?n] Ps
ldlnld6/sf] accuracy df ;txut (horizontal) la:yfkg gfKg] x'gfn]
7"nf e"sDk eGbf klxn], 7"nf e"sDksf] ;dodf / 7"nf e"sDk k5fl8 x'g]
e"la:yfkgsf] lgu/fgL ;xh} ug{ ;S5g\ .

yfO{NofG8sf] Regional Integrated Multi-hazard Early
Warning System in Africa and Asia (RIMES) ;Fusf] ;xsfo{df
g]kfnsf] blIf0f efudf k|:tfljt $ dWo] @ :yfgx? jlb{jf; -dxf]Q/L_ tyf
rf}k6\6f -bfª_ df ;fO{:DfLs :6]zgx?sf] lgdf{0f sfo{ eO{/xsf] 5 . o;sf
cnfjf pQ/L g]kfnsf ljleGg ( lxdfnL lhNnfx?df rLg ;/sf/sf] k|fljlws
;xof]u / Institute of Geophysics, China Earthquake Administration
(CEA) sf] ;xsfo{df k|:tfljt !) j6f ;fO{l:ds :6]zgx?sf] lgdf{0f sfo{
k|f/De eO s/Lj %) Ü sfo{ ;DkGg eO ;s]sf] 5 . o; kl/of]hgfdf Data
transmission sfo{ Very Small Aperture Terminal (VSAT) af6 ug]{
of]hgf /x]sf]n] Earthquake Disaster sf] ;dodf tYofÍ ;+sng ug{
cToGt pkof]uL x'g] ljZjf; ul/Psf] 5 . dfly plNnlvt :6];gx?sf] :yfkgf
kZRoft\ /fli6«o e"sDk dfkg ;+hfn lrqdf b]vfO{P h:tf] x'g] ljZjf; ul/Psf]
5 -lrq @_ .

To;}u/L k|mfG;sf] Institut de Geophysique du Globe de
Paris (IPGP) ;Fu ;xsfo{ u/L ljefun] g]kfn /fHoe/ /x]sf tftf] kfgLsf
d'xfg cf;kf;df Earthquake precursor (carbondioxide; Radon)
;DjlGw cWoog ul//xsf] 5 . g]kfn /fHo e/ kfO{P{ sf tftf] kfgLsf >f]tx?
lrq # df b]vfOPsf] 5 .

dfly plNnlvt kl/of]hgx?sf cnfjf vfgL tyf e"ue{ ljefun]
uf]/vf e"sDk hfg' klxn] b]lv g} k|mfG;sf] DASE / ;+oS" t /fHo cd]/Lsfsf]
California Institute of Technology (Caltech) ;Fu lqkIfLo ;Demf}tf

xfn ;+lwo /fhwfgL ;d]t /x]sf] sf7df8f}+ pkTosf nufot w]/}
hgwgTj ePsf zx/x? h:t}M kf]v/f, lj/f6gu/, jL/u~h, hgsk'/ a'6jn,
g]kfnu~h, wgu9L, ;'v]{t cflb nufotsf zx/ tyf zx/pGd'v If]qx?sf]

o;sf cnfjf Singapore sf] Nanyang Technical University
cGtu{tsf] Earth Observatory of Singapore (EOS) ;Fusf] ;Demf}tf
Pj+ k|fljlws ;xof]udf blIf0f g]kfns]f r'/] cf;kf;sf If]qx?df Paleoseismological Trenching dfkm{t P]ltxfl;s tyf k|fu P]ltxfl;s e"sDkx?sf]
cWoog,cg';Gwfg eO/xsf] 5 .

g]kfnsf] e"sDkLo hf]lvd Go"lgs/0fdf Wofglbg' kg]{ s'/fx?
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/fli6«o e"sDk dfkg s]Gb|sf] P]ltxfl;s k[i7e'dL, jt{dfg ca:yf / g]kfnsf] e"sDk dfkg tyf e"sDkLo hf]lvd cWoog

lrq #M IPGP sf] k|fljlws ;xof]udf tftf] kfgL / sfj{g 8fOcS;fO8 cWoog eO{/x]sf :yfgx? /ftf] 86af6
;+s]t u/LPsf] 5 . -;|f]t/fli6«o e"sDk dfkg s]Gb|_
Seismic Macro Zoning Pj+ s|dzM Seismic Micro zoning u/L v'nf

7fpF klxrfg Pj+ ;f] ;d]tnfO{ dWogh/ u/L gofF ejg lgdf{0f sfo{ ug'{
k"j{ df6f]sf] ;d]t k/LIf0f u/L ejg lgdf{0f sfo{ ubf{ /fli6«o ejg lgdf{0f
;+lxtfsf] kfngf / To;sf] lgodg sfo{nfO{ ult lbg ;s]sf] v08df eljiodf
7"nf] ljkbsf] j]nfdf ;xof]uL e"ldsf v]Ng] b]lvG5 .
pk/f]St adf]lhdsf 7fpFx? 5gf}6 ubf{ g]kfn ;/sf/sf] :jfldTjdf
/x]sf], ljB't h8fg ePsf], ;s];Dd sd tNnf ePsf] ejg Pj+ ;j} :yfgx?sf
e'OF tNnfnfO{ :yfkgf ug]{ cfwf/ dflg k|fyldstf lbO{Psf] 5 . ;fy} sf7df8f}
pkTosfsf k'j{, klZrd, pQ/, blIf0f ;j} efux? nfO{ ;d]t ;d]6L uf]/vf
e"sDkn] jl9 Iflt k'/\ofPsf] jfnfh' / ;fFv' tyf sf7df8f}+ pkTosf jflx/
kg]{ sfe|s
{] f] ;fFufnfO{ klg Reference Rock Site sf] ?kdf 5flgPsf] 5 .

lgdf{0f ;+lxtf k'g/fjnf]sg ug'{sf ;fy} ;f] sf] lgodg sfo{nfO{ ultlbPdf
eljiodf hfg] 7"nf e"sDkx? Aff6 s]xL xb ;Dd ;'/lIft x'g ;xof]u ldN5 .
ctM xfn ;+rfngdf /x]sf] / lgs6 eljiosf] nflu k|If]k0f u/]
h:tf] cTofw'lgs pks/0fx? ;lxtsf] b]zAofkL e"sDk dfkg ;+hfn lj:tf/
kZRoft\ ;j} g]6js{jf6 k|fKt x'g] tYofÍnfO{ Plss[t ?kdf k|zf]wg ug]{ ;km\6
j]o/sf] ljsf; u/L pknAw hgzlStnfO{ ;do ;fk]If ?kdf tflnd lbg'sf
;fy} ck'u hgzlStsf] k"lt{ ul/ xfnsf] /fli6«o e"sDk dfkg s]Gb|nfO{ e"sDk
cg';Gwfg s]Gb|sf] ?kdf ljsf; / lj:tf/ ug'{sf ;fy} o;sf] sfo{ If]qnfO{
Earthquake Early Warning System (EEWS) ;Dd lj:tf/ u/L e"sDk
;DjlGw Ps dfq Plss[t sfo{sf/L lgsfosf] ?kdf o;sf] ljsf; / lj:tf/
ug{ ;s]df e"sDkLo hf]lvd cfFsngdf yk 6]jf k'Ug'sf ;fy} eljiodf g]kfnsf]
e"sDkLo hf]lvd Go"gLs/0fdf 7f]; pknlAw x'g] ck]Iff ul/Psf] 5 .

lgisif{:
ljutdf ljZje/ uPsf 7"nf-7"nf e"sDknfO{ x]bf{ e"sDk kl5
ljgfz x'G5 To; kZrft ejg lgdf{0f ;+lxtf gofF lgdf{0f ug]{ Pj+ ;do
;fk]If ?kdf To;sf] k'g/fjnf]sg ug]{, To;sf] lgodg sfo{nfO{ ult lbg]
;fy} Disaster Management planning review ug's
{ f cnfjf Seismic
network sf] ljsf; tyf lj:tf/ ug]{ sfo{ x'G5 h;n] To; kZRoft\ hfg]
e"sDksf] nflu k'j{ tof/Lsf] ?kdf db\bt ldNg hfG5 . g]kfndf klg uf]/vf
e"sDk kZRoft\ k|fKt glthfx?sf] ;lx?kdf pkof]u / ljZn]if0f u/L ejg

;Gbe{ ;fdu|L
Avouac, J. P., 2003, Mountain Building, Erosion and the Seismic
Cycle in the Nepal Himalaya: Advance in Geophysics, vol.
46, pp. 1–80.

/fli6«o e"sDk dfkg s]Gb|sf] a|f];/, @)^@
vfgL tyf e"ue{ ljefun] ljleGg ;dodf cGt/fli6«o ;+:yfx? ;Fu u/]sf låklIfo
;Demf}tfx?
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e"sDkLo Iflt Go"gLs/0fsf afFls sfdx?
tf/flglw e§/fO{
e"ue{zf:q laefu, qLrG› SofDk;, lqe'jg ljZjlaBfno, 306f3/, sf7df8f}+, g]kfn
(Email: tnbhattarai@hotmail.com)

;f/f+z
la=;+= !(() ;fnsf] e"sDkn] ;[lht qf;bL ;Demg] hLljt dflg;x?sf] ;+Vof cToGt Go'g e};s]sf] / cfˆg} hLjgsfndf e"sDksf] dxflk8f ef]u]sf] cg'ej
gePsf] hg;+Vofsf] afx'Notf ePsf] avt cfPsf] @)&@ ;fn a}zfv !@ ut] / @( ut]sf] ljgf;sf/L e"sDkn] k'/} b]zsf] hg;+VofnfO{ cTofof] . x'gt kq–klqsf,
/]l8of], 6]lnlehg h:tf ;+rf/ dfWodx? dfkm{t lj1x?n] g]kfn e"sDkLo b[li6sf]0fn] cToGt hf]lvdo'Qm If]qdf /x]sf] s'/f af/Daf/ elg/x]sf g} lyP . t/
;a{;fwf/0fn] dfq xf]Og ;/sf/sf dxTjk"0f{ lgsfox?n] ;d]t of] s'/fnfO{ cfTd;ft u/]/ ;f]xLcg';f/ cj:oDefjL ljkb\nfO{ em]Ng k'a{tof/L eg] laNs'n u/]sf
/x]g5Gf\ . kmn:j¿k, b]zn] cToGt 7'nf] ljkb Jof]xf]g{' kof]{ . of] n]vdf pQm ljgf;sf/L e"sDkn] l;lh{Psf s]lx dxTjk'0f{ ;jfnx?sf] ljZn]if0f ub}{ Iflt
Go"gLs/0fsf afFls sfdx?sf] rrf{ ul/Psf] 5 .

gLlt lgdf{0fdf tbf?stf

;fa{hlgs ejgx?sf] k|jlns/0f

e"ue{zf:qLx?sf cg';f/ klZrddf ckmuflg:yfg b]lv k"j{df
DofGdf/ ;Dd km}lnPsf] nueu @$)) lsnf]dL6/ nfdf] lxdfno ka{t
z[+vnf aGg yfn]sf] a]nf -nueu % s/f]8 aif{ c3f8L_ b]lv g} of] If]qdf
e"sDk hfg yfn]sf] xf] . e"sDk hfg] sf/0fx? y'k}| x'G5g\ t/ xfd|f] b]zsf]
xsdf eg] kxf8 aGg] -cyf{t\ k[lyjLsf] ;tx prflng] / wl:;g]_ qmddf
g} e"sDk hfg] u/]sf] 5 . xfd|f] b]zsf sltko kxf8x? clxn] klg prflng]
qmddf 5G. kmn:j¿k, xfd|f] b]zdf e"sDk uO/xG5 . ;fgfltgf e"sDkx?
af/Daf/ g} uO/x]sf x'G5g eg] zlQmzfnL e"sDkx¿ r} w]/} aif{sf] cGt/df
dfq cfp5g/ kxf8 aGg] k|lqmof rlnGh]n ;Dd e"sDk klg af/Daf/ cfOg}
/xG5 . o;} sf/0fn] ubf{ xfd|f] b]zdf e"sDk klxn] klg uPsf] lyof], clxn]
klg e"sDkx? uO{ g} /x]sf 5g\ / cfpg] lbgx?df klg e"sDk hfg] qmd
rnL g} /xG5 . e"sDknfO{ /f]Sg ;lsb}g, / e"sDk hfG5 eGg] s'/f yfxf
kfpbf kfpb} klg slxn] hfG5 eg]/ ls6fgLsf ;fy ltly ldlt tf]Sg]
a}1flgs k|lalw clxn] ;Dd lasfz ePsf] 5}g . g]kfnsf kxf8x?df
cg';Gwfg/t e"–a}1flgsx?sf cg';f/ xfd|f] b]zdf s'g} klg a]nf s'g} klg
7fpdf s]G›laGb' agfP/ e"sDk hfg ;S5 . 7fpF ljif];sf] s'/f ubf{, c?
7fpsf] bfFhf]df, uf]vf{ b]lv klZrdsf] ;Dk"0f{ g]kfnL e"–efu e"sDkLo
b[li6sf]0fn] cToGt pRr hf]lvddf /x]sf] 5 . cyf{t\ of] If]qdf s]G›laGb'
agfP/ s'g} klg a]nf zlQmzfnL e"sDk -* DofUgLRo'8 eGbf 7'nf]_ hfg
;S5 . t/ o;f] eGb} df xfdLn] cQflng' kg]{ s'/f klg s]lx 5}g . lsgeg]
e"sDkaf6 lkl8t xfdL dfq xf]Ogf}, ;+;f/sf w]/} b]zx?n] of] k|fs[lts ljkb\
a]xf]/]sf 5g\ / of] ljkb\af6 aRg] pkfo klg laslzt u/]sf 5Gf\ . o;
k|;u+ df xfdLn] ;Demg' kg]{ d"n dGq s] xf] eg] æe"sDkn] dfG5] dfb}g{ a?
ca}1flgs tl/sfn] agfO{Psf ejgx? elTsP/ dflg;x? dfl/G5gæ/ To;}n]
e"sDkLo Iflt Go"gLs/0f ug{ a}1flgs tl/sf ckgfP/ e"sDk k|lt/f]ws
ef}lts ;+/rgfx? h:tf] ls 3/, :s'n, c:ktfn, ;fa{hlgs ejg, /
/fhdfu{x? agfpg' k5{/ alg;s]sf ejgx?sf] klg k|flalwsaf6 lgl/If0f
u/fO{ cfj:os k/]df k|jlns/0f lalw cjnDag u/L ef}lts ;+/rgfx?nfO{
e"sDk k|lt/f]ws agfpg ;lsG5 . oL sfdx? xfdLn] ug}{ g;Sg] klg
xf]Ogg\ lsgeg] e"sDk k|lt/f]ws ejg agfpg hfGg] g]kfnL OlGhlgo/x?
xfdL;+u k|;:t 5G/ olt s'/f hfGbf hfGb} / @)&@ ;fnsf] ljgf;sf/L
e"sDkn] k'of{Psf] Iflt ef]Ubf ef]Ub} klg ;Defljt e"sDkLo Iflt Go"gLs/0f
ug{ clxn] ;Dd xfdLn] s'g} klg bL3{sfnLg gLlt lgdf{0f u/]sf 5}gf} . ca
k|b]z / :yfgLo ;/sf/n] eg] of] sfo{ ug{ l9nf] ug{' x'Fb}g .

@)&@ ;fn j}zfv !@ / @( ut] uPsf] ljgf;sf/L e"sDk /
To;kl5sf k/fsDkgn] k'of{Psf] Ifltsf] d'Nof+sg / k'glg{df{0f ug{ ;/sf/n]
/fli6«o k'glg{df{0f k|flws/0fsf] u7g u/]sf] 5 . of] ;+:yfsf] sfo{If]q eg]sf]
e"sDk k|efljt #! lhNnf dfq xf] . dflglnp, b]zsf afFls c? lhNnfx?df
Iflt k'Ug] ul/ cfpg] lbgdf e"sDk uof] eg] of] ;+:yfn] ToxfF sfd ub}g{ ,
/ csf]{ e"sDkLo Iflt Go"gLs/0f / k'glg{df{0f ug]{ clwsf/ k|fKt ;+:yf klg
;/sf/n] tf]s]sf] 5}g . o;sf] l;wf cy{ s] xf] eg] @)&@ ;fnsf] h:t}
csf]{ ljgf;sf/L e"sDk uof] eg] p4f/ / /fxt sfo{sf] nflu xfd|f] l:ylt
To:t} x'g5
] h:tf] @)&@ ;fn j}zfv !@ ut] ePsf] lyof]/ emg Tof] efjL
e"sDk syDsyflrt ;lgaf/ afx]ssf lbgdf cfof] eg] lzIfs, laBfyL{,
sd{rf/Lx?nfO{ arfpg hgr]tgfd"ns sfo{qmd ug{'sf ;fy} ;fa{hlgs
ejgx?nfO{ k|alns/0f u/]/ e"sDk k|lt/f]ws agfO{ ;Sg' kg]d
{ f xfd|f] k|of;
Totf s]lG›t eO/x]sf] g} 5}g . laut af6 xfdLn] kf7 l;Sg g;s]sf] of]
Pp6f lttf] pbfx/0f xf] .

e"sDkLo ljkb\ Aoa:yfkg ug]{ ;/sf/L lgsfosf] :yfkgf
lautsf] ljgf;sf/L e"sDkn] l;lh{Psf] qf;bLk"0f{ If0f / b]zn]
em]ln/x]sf c? ljkb\x?nfO{ klg dWogh/ /fVb} uPsf] sflt{s dlxgfdf
g]kfn ;/sf/n] xfd|f] b]zdf cfOkg]{ ;Dk"0f{ ljkb\x?;+u s]G› b]lv :yfgLo
tx ;Dd h'Wg æljkb\ hf]lvd Go"gLs/0f tyf Joj:yfkg P]g, @)&$æ
agfPsf] 5 . t/ of] P]gsf] clxn] ;Dd k"0f{?kn] sfof{Gjog eO;s]sf] 5}g
. t;y{, pQm P]gdf plNnlvt ;+u7gfTds 9f+rf cg'?ksf ;/sf/L
lgsfox?sf] u7g ul/ e"sDk nufPt c? ljleGgvfn] ljkb\ af6 l;lh{t
Ifltsf] Go"gLs/0f ug{ s]G›Lo, k|b]z, / :yfgLo ;/sf/x?n] tbf?stf
b]vfpg' k5{ .

e"sDk ;DalGw cWoog cg';Gwfg ug]{ ;+:yfsf] :yfkgf
@)&@ ;fnsf] ljgf;sf/L e"sDk kl5 af/Daf/ cfPsf
k/fsDkgx?n] ;a{;fwf/0fdf 7'nf] qf;bL km}nfPsf] lyof] . cem 7'nf]
dxfe"sDk cfpg] kf] xf] ls eGg] uDeL/ k|Zg p7]sf] lyof], h;sf] cflwsfl/s
Hjfkm ;/sf/n] lbPsf] lyPg . :s'n, sn]h, ;/sf/L tyf u}x|;/sf/L
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tf/flglw e§/fO{
;+:yfx?df slt lbg ;Dd / s]sf cfwf/df labf lbg] eGg] s'/fdf cGof]n
lyof] . :jgfdwf/L e"sDkljbx? ;+rf/ dfWoddf 5fPsf lyP t/ pgLx?sf]
dt Jofks afem]sf] lyof], pgLx?sf] ts{df a}1flgs cfwf/ x'bg} Yof] . vf;df
eGg] xf] eg] oL ;a} s'/fx?nfO{ ;Daf]wg ug{ uxg cWoog / cg';Gwfg
ug]{ ;/sf/L lgsfosf] cfj:ostf k5{ . pbfx/0fsf] nflu, xfd|} l5d]ls d'ns
'
ef/tdf k[lyjL la1fg dGqfno cGtu{t æg];gn ;]G6/ km/ ;]:df]nf]hLæ
5 h;n] Jofks cWoog cg';Gwfg ul/ e"sDk ;DalGw clwsfl/s hfgsf/L
u/fpm5 . To:t}, rLgdf Toxfsf] :6]6 sfplG;n cGtu{t e"sDkLo Iflt
Go"gLs/0f ug{ sfg'lg ?kdf g} ærfOgf cy{Sj]s P8ldlg:6«z
] gæ sf] Joj:yf
ul/Psf] 5 / h; cGtu{t /x]sf] æAo'/f] ckm dlg6l/ª P08 lk|8LS;Gf\æ n]
e"sDksf] cg'udg / cflwsfl/s eljioaf0fL ;lxtsf] ;"rgf hf/L ub{5
. b]zdf ;+s6u|:t If]q 3f]if0ff ug{ / ;+s6sflng ;fa{hlgs labfx¿ to
ug{ cfwf/x? klg o} ;+:yfn] k|bfg ub{5 . t/ xfdLn] eg] e"sDk ;DalGw
cWoog, cg';Gwfg, eljioaf0fL, / ;a{;fwf/0fsf] rf;f] nfO{ ;Daf]wg
ug{sf] nflu clxn] ;Dd s'g} ;/sf/L ;+:yf u7g ug{ ;s]sf 5}gf}/ o;
k|;Ëdf p4f]u, afl0fHo tyf cfk"lt{ dGqfno cGtu{tsf] vfgL tyf e"ue{
ljefudf /x]sf] e"sDk dfkg s]G›nfO{ lzIff, la1fg tyf k|lalw dGqfno
cGtu{t NofP/ o;sf] :t/-pGglt ug]{ lt/ xfd|f] Wofg hfg' h?l/ 5 .

p4f/sfo{nfO{ cfjZoskg]{ pks/0fx?sf] Aoa:yf
@)&@ ;fnsf] ljgf;sf/L e"sDk kl5sf] p4f/sfo{sf] nflu
g]kfnL ;]gfsf] g]t[Tjdf ;;:q k|x/Lan / g]kfn k|xl/sf hjfg tyf
clws[tx? tbf?stfsf ;fy vl6Psf lyP. pgLx?nfO{ ;xof]u ug{
ldq/fi6«x? af6 tflnd k|fKt ;}lgsx? klg cfPsf lyP . t/ oyfy{df s]
b]lvof] eg], Psf b'O{ s];x? afx]s, ldq/fi6«x?sf] l6dnfO{ s'g} uDeL/
bfO{Tjaf]w g} eO/x]sf] lyPg / ldl8ofdf 5fpg] ORIff dfq k|an b]lvGYof]
. otf g]kfnL l6d eg] lbnf] Hofgn] nflu k/]sf] lyof]/ pgLx? dWo] s}of}sf]
3/ kl/jf/df wg-hgsf] Iflt ePsf] lyof] t/ klg pgLx?n] b]znfO{ g}
cfˆgf] 3/ ;Dem]/ lbg /ft sfd ul//x]sf lyP . pgLx?nfO{ s+lqm6 sf6\g]
pks/0fsf] 7'nf] cefj lyof] . To;} ul/, elTsPsf] 3/sf] O+6f df6f] leq
k'l/Psf] dfG5] hLljt 5 ls 5}g 5'6\ofpg] oGqsf] cfefj lyof] . k|z:t
dfqfdf oL pks/0fx? xfdL;+u ePsf] eP, p4f/sfo{sf] nflu ldq/fi6«x?sf]
;xof]u cfjZostf g} kg]{ lyPg / sfd klg w]/} rf8f] ug{ ;lsGYof] .
t;y{, e"sDk kl5sf] p4f/ sfo{sf] nflu rflxg] ;Dk"0f{ pks/0fx? xfd|f]
cfjZostf cg';f/sf] ;+Vofdf oyfzL3| rf+8f] aGbf]a:t ug{' :yfgLo, k|bz
] ,
/ ;+l3o ;/sf/sf] dxTjk'0f{
;fd'lxs bfloTj ePsf] 5 .

/ ax'd'No ;do vlr{P/ u/]sf] p4f/ Psflt/ czkmn eof] eg] csf]{l{t/
;+nUg p4f/sdL{nfO{ klg c;Xo dfgl;s kL+8f x'g uO{ afls p4f/sfo{
klg gf/fd|L{ k|efljt eof] . o:tf] 36gf gbf]xf]l/of]; eGgsf nflu g]kfnL
;]gf, ;;:q k|x/L an, g]kfn k|x/L, / c? ;+:yfdf cfa4 p4f/sdL{x?sf]
nflu plrt tflndsf] aif}{ lkR5] Aoa:yf ug{' jfG5gLo b]lvG5 .

dlxnf / afn-aflnsfsf] ;'/Iff
@)&@ ;fnsf] ljgf;sf/L e"sDksf] a]nf w]/} 7fpdf s] ;'lgof]
eg] cfdfx? 5f]/f-5f]l/ lng 3/leq k;] eg] afa'x¿ cfˆgf] Hofg arfpg
3/ aflx/ bf}l8P/ kmn:j¿k, xtfxt x'gd
] f cfdf / s]6fs]l6sf] ;+Vof w]/
b]lvof]/ of] tYon] s] b]vfpm5 eg] cfdfx? d[t' a/0f u/]/ eP klg cfˆgf
;Gtfgx?sf] /Iff ug{ rfxG5g\ / pgLx?sf] of] ct'ngLo efjgfnfO{ kl/at{g
ug{ ;lsb}g a? la1fg k|of]u u/]/ cfdf / gfgLx?sf] Hofg arfpg' k5{
. o;sf] nflu alg;s]sf 3/x?nfO{ k|jlns/0f ug{ k|fT] ;fxg ug],{ gofF aGg]
3/x?sf] xsdf hxfF kfof] ToxfF agfpg cg'dlt glbP/ /fli6«o e"pkof]u
gLltn] lgwf{/0f u/]sf 7fpx?df e"sDk k|lt/f]ws 3/ agfpg sfg'gL k|fawfg
/fVg], bdsn / PDa'nG] ; jf]xf]/-bf]xf]/ ug{ ldNg] ul/ ;8ssf] rf}8fO{ sfod
ug]{, ljkb kl5sf] p4f/ sfo{sf] nflu v'nf 7fpsf] Joj:yf ug]{, / e"sDk
;DalGw hgr]tgf clea[l4sf sfo{qmdx? k|fOd/L :s'nsf] kf7oqmddf
/fVg'sf ;fy} 3/–b}nf]df nfFbf cfdf ;d'xsf] g]t[Tjdf kl/jf/sf ;a}
;b:ox?nfO{ ;+u} /fv]/ ;a}nfO{ ;';'lrt ug{' k5{ . of] sfdnfO{ :yfgLo
;/sf/n] lta|tf lbg ca l9nf] ug{' x'b}g .

e"sDk k|lt/f]ws oftfoft ;+hfnsf] lgdf{0f
ljgf;sf/L e"sDk kl5sf] p4f/ / /fxt sfo{ oyf;Dej rf+8f]
;DkGg ug{' kg]{ x'G5 h;sf] nflu ;8s ;+hfnsf] cToGt 7'nf] dxTj 5
. t/ @)&@ ;fnsf] ljgf;sf/L e"sDksf a]nf b]lvPsf] ;To s] xf] eg] xfd|f
/fhdfu{sf w]/} 7fpx?df 7'nf 7'nf 9'+ufx? v;] / s}o'F 7fpdf t klx/f]
uP/ af6f] g} aGb eof] . af6f]sf] cefjdf /fxt / p4f/ cToGt sl7g eof]
. pbfx/0fsf] nflu, sf]bf/L /fhdfu{sf w]/} 7fpFdf uPsf] klx/f]sf] sf/0f
l5d]ls ldq/fi6« lrgaf6 cfpg] /fxt dfq geO{ sf7df8f}Faf6 ufpFdf
k'of{pg' kg]{ ;xof]u klg ;dodf g} k'of{pg ;lsPg . o;af6 l;Sg' kg]{
s'/f s] xf] eg] xfd|f s]lx /0fgLlts /fhdfu{x?nfO{ e"sDk k|lt/f]ws agfpg'
k5{/ slDtdf klg xfd|f] /fhwfgL af6 l5d]ls b]z lrg / ef/t hf]8\g]
/fhdfu{ nfO{ e"sDk k|lt/f]ws agfpg' jfG5gLo b]lvG5 . To;}u/L, /fli6«o
tyf cGt/fl{i\ 6«o ljdfg:ynx?sf] ;fy ;fy} ltgLx?nfO{ hf]8g\ ] /fhdfu{x?nfO{
klg e"sDk k|lt/f]ws agfpg tbf?stfsf ;fy nflukg{' k5{ .

p4f/sdL{nfO{ tflndsf] Aoj:yf
@)&@ ;fnsf] ljgf;sf/L e"sDk kZrft cToGt s8f kl/>d
/ Hofgsf] afhL nufP/ xfd|f p4f/sdL{x?n] w]/} hgfsf] ;s';n p4f/ u/]sf
va/x? ;+rf/ dfWoddf cfPsf lyP . t/ s]lx o:tf Xb{olabf/s 36gfx?
klg lyP h;sf] rrf{ ldl8ofdf Tolt cfPgGf\ . pbfx/0fsf] nflu, 3/sf]
lkn/n] xft of v'§f lylrPsf dflg;x?nfO{ p4f/ ug{ s+lqm6sf] lkn/ sf6\g]
cf}hf/ k|;:t gePsf] sf/0fn] sof} 306f ;Dd cf}hf/sf] k|ltIffdf s'gk'{ y{o\ f]
. 3fOt] nfO{ xf};nf / p4f/sf] cf:j:ttf lbg] qmddf p4f/sdL{ / 3fOt]sf]
lardf cToGt dw'/ dfglao gftf :yflkt x'GYof] . t/ cf}hf/ k|fKt eP/
3fOt]sf] p4f/ u/]sf] s]lx ldg]6df g} crfgs 3fOt]sf] d[t' ePsf s]; x?
klg lyP/ o;l/ ck|Toflzt d[t' x'g'sf] d'Vo sf/0f p4f/ kl5 t'?Gt} s]
ug{' k5{, s] ug{' x'bg} ,/ s:tf] cj:yfdf lrlsT;ssf] pkl:ylt clgafo{ x'G5
eGg] s'/fsf] 1fg p4f/sdL{df gx'g' xf] . of] c1fgtfn] ubf{ 7'nf] ldlxg]t

pk;+xf/
e"sDkLo Iflt Go"gLs/0fsf] cleofg ;a}sf] ;femf bfloTj xf]/
;/sf/, /fhlglts bn, gful/s ;dfh, ;+rf/ dfWod, e"sDk ;DalGw
cWoog cg';Gwfg ul//x]sf ;+3-;+:yf, ;fdflhs cleoGtf, n]vs,
snfsf/, kqsf/, ef}lts ;+/rgf lgdf{0f sfo{ ug]{ ;+3—;+yf, e"sDk ;DalGw
cWoog cg';Gwfgdf h'6]sf b]zL tyf lab]zL a}1flgs, e"sDk ;DalGw
ljleGg ljwfsf k|flalwsx? ;a}n] Ps h'6 eP/ cf-cfˆgf] 7fpF af6 ;fy{s
k|of; ubf{ dfq e"sDk k|lt/f]ws ;dfhsf] lgdf{0f ug{ ;lsG5 . oL ;a}
;+nUg ;+:yf / k]zfut ;d'bfosf] k|of;nfO{ ;+of]hg ug]{ sfd r} æljkb\
hf]lvd Go"gLs/0f tyf Joj:yfkg P]g, @)&$æ cg'?k u7g ePsf ;/sf/L
lgsfox?sf] g} xf] . o:tf] lgsfosf] cg'kl:ylt nfdf] ;do ;Dd /xg'
jfG5gLo x'b}g .
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ABSTRACT
Study area lies in the Kulekhani watershed of central Nepal and comprises metasandstone, phyllite, schist, quartzite and marble. There
is a wide variation in slopes in Kulekhani watershed as topographical variance. The watershed has been facing several slope failures
during the past decades. The landslides and debris flows were observed mostly on the steep upper reaches of the Kulekhani watershed.
Large plane rockslides are found on the slopes west of Phedigaun, where the hillslope angle ranges from 40o to 60o. Kinematic analysis
of the slopes was carried out at fifteen different locations of the study area in order to interpret the rock slope stability. At each location,
around seventy five measurements of joint orientation were analyzed. The analysis at Palung-Kulekhani area showed the high possibility
of toppling failure in phyllites of Kulikhani Formation whereas wedge failure found to be prominent in marble beds of Markhu
Formation. Probability of plane failures is seen in Kulikhani and Markhu formations. The slopes with dip angle between 30o and 65o
have faced many failures and even further chance of failures is high in these slopes. The haphazard excavation is one of the major
reasons for instability along the highway. Other causes are torrential rainfall and differential weathering of rocks in the area.

Keywords: Rock slope stability, Kinematic analysis, Kulekhani watershed, Central Nepal

INTRODUCTION
The potential danger of instability generally occurs at
places where tectonically disintegrated and weathered rocks
prevail and where a great number of overhangs gradually losing
their stability developed. For this purpose, kinematic analysis
is generally used to examine the potential for the various modes
of rock slope failures that occur due to the presence of unfavorably
oriented discontinuities (Greif and Vlcko, 2017). The analysis
of rock slope stability has many applications in the design of
rock slopes, roofs and walls of tunnels. When the instability is
dictated by the presence of pre-existing discontinuities, the
instability takes the form of plane sliding, wedge sliding or
toppling (Zamani, 2008). Thus, analysis is performed in selected
sites in the Kulekhani watershed of central Nepal with measured
discontinuity data.

of the watershed is rugged and consisting of several folds of
sloping hills with a number of streams and rivers (Chandra et
al., 2002). The average annual precipitation over the watershed
is about 1500 mm (Shrestha et al., 2014). Review of the past
literatures shows that the frequent occurrences of slope failures
such as landslides, debris flows and rockslides are common in
this area and majority of the studies are found to be concentrated
in post-disaster inventory and landslide susceptibility analysis
(Dhital et al., 1993; Dhakal et al., 1999; Kayastha et al., 2013).
Therefore, this study focuses more specifically the rock slope
stability to know various modes of rock slope failures namely
plane failure, wedge failure and toppling failure by analyzing
discontinuity data.

STUDY AREA
The study area covers section of Tribhuvan Highway
between Khanigaon of Thaha Municipality in north and
Shikharkot in the south. Further towards southeast from
Shikharkot, the study area is extending up to Kiteni village.
Similarly, following the road trail towards northwest from
Shikharkot, the area touches Chaubas village. Towards southeast,
the area follows Markhu and reaches up to Kulekhani Dam-site.
Geographically, the study area starts at Chaubas village in the
north-west (latitude 27°38’37” N and longitude 85°5’46’’ E)
and Kulekhani dam is in the south-east (latitude 27°35’44” N
and longitude 85°9’58’’ E).
Kulekhani watershed mostly comprises the steep and
complex rocky slopes of Lesser Himalayan Zone. The terrain

Fig.1: Location map of the study area
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Fig. 2: Geological map of the study area (modified after Stöcklin and Bhattarai, 1977; Stöcklin, 1980)
Geology of the study area comprises the Lesser
Himalayan rocks of the Kulikhani Formation, Markhu Formation
and the Tistung Formation (Fig. 2). Granitic intrusion is found
in the south-western region and Quaternary deposits are
distributed as major stream valley-filled deposits. Palung valley
consists of granite and phyllite whereas Markhu area is dominated

by marble. In general, phyllite, schists and quartzite are mostly
found in the Kulekhani watershed. Combination of variable
topography, alternating hard and soft rocks, deep weathering
of granite and frequent extreme weather event, and the area is
susceptible to slope failures which are spatially occurred in
different locations (Figs. 3a, b, c, d).

Fig. 3: Slope failures in different
parts of the Kulekhani
watershed (a) landslide in
Khanigau, Thaha Municipality
(b) Landslide at Chisapani (c)
Slope along the road near
Kulekhani dam-site (d) wide
view of slopes in Palung valley
vulnerable to failure (dip-slope
condition)
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KINEMATIC ANALYSIS

Table 1: Major joint sets at Khanigaon rockslide

The kinematic stability analysis can be performed using
the stereographic projection technique, which is a robust tool
for discontinuity data collection and presentation (Mandalawi
et al., 2016). Data required to carry out this method are dip
direction and dip amount of the discontinuities and hill-slope
orientation. Priest (1985) has used kinematic analysis to model
the stability of wedges, rock blocks and any possible rock
displacements at the slope surface. Oztekinm et al. (2006) also
stated that joints constitute the main discontinuity type at the
excavated slopes, and these geological structures have to be
typically defined. Thus, rock slope failures often occur on critical
pre-existing discontinuities which are daylighting at the toe of
the slope (Gray 1988).
This study has evaluated the rock slope stability in the
Kulekhani watershed by kinematic analysis (Fig. 1). A total of
fifteen spots mostly slope along the roads and river banks are
chosen for the analysis (Fig. 4). At each location, around seventy
five discontinuity data were measured. The details of the
methodology of kinematic analysis for a slope at Khanigaon
landslide are presented (Fig. 5a). The measured orientation of
joints were plotted as poles (Fig. 5b) and converted to contour
plot (Fig. 5c) in order to obtain the dominant joint sets on the
slope (Fig. 5d). The concentration after contouring provides the
peak values that after transferring to equal area stereonet give
the different joint sets in the slope (Table 1). Similar process
was repeated for the remaining slopes. Three spots in Chaubas
village, five in Palung valley, three in Khanigau landslide area,

one in Thado Khola village and one in Kulekhani dam-site were
selected for the study. Hill-slope orientation in terms of slope
angle and slope direction was also plotted. The analysis was
done by using Rocscience Dips 6.
Three basic modes of failure: plane, wedge and toppling
were analyzed from all selected spots. Moderate to high chance
of wedge failure in marble slope is likely to occur in Thado
Khola village near Kulekhani reservoir. The road section near
Kulekhani reservoir mainly consists of jointed marble beds.
The analysis shows the probability of toppling and wedge failure
in this area. The analysis carried out in the exposure of quartzite
and schist slopes indicates the high probability of toppling
failure. The chance of wedge failure is moderate to high in this
area. Rupse village is dominated by the Palung Granite, where
toppling and wedge failure seems to occur random pattern. The
Khanigaon landslide along the Tribhuvan Highway has highly
jointed marble beds and there are possibilities of all three modes
of failures: plane failure, toppling failure and wedge failure
with moderate to high chance. Any kind of failure at Khanigaon
is likely to affect the vehicular movement thereby blocking the
road. The slopes along Gharti, Shankhamul and Kiteni Khola

Fig. 4: Map showing the locations of kinematic analysis
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Fig. 5: Rock-slope stability analysis at Khanigaon (a) slope-face of rock outcrop (b) distribution of major discontinuity
poles (c) density stereo-plot of major discontinuities (d) hill-slope and orientation of joints
in Palung valley are likely to undergo all three kinds of failures
(plane, toppling, wedge) in slopes comprising schist. The slopes
composed of schist and quartzite in Chaubas area are likely to
fail as wedge and plane failures.
The slope near Kulekhani dam may fail as plane failure
and there is moderate chance of wedge failure. Among the six
studied slopes in the Palung valley, up-slopes around the
Shankamul Khola seem to be more susceptible. The geology
of the area consisting of alternating meta-sandstone and phyllite
have undergone translation and wedge failures. Rock slope in
the Markhu Formation has probability of potential wedge failure.
Concisely, rock slopes ranging 40°–60° might undergo
high probability of failure (Fig. 6a). Similarly, the slope dipping
60°–80° also has high chances of slope failure. Probability of
rock slope failures analyzed is shown in Fig. 6b, among which
wedge failure (moderate - 20%, high - 30%) as a whole is likely
to occur in many slopes. Plane failure (23%) and toppling failure
(27%) are also found.

CONCLUSIONS
The kinematic analysis in selected sites of the Kulekhani
watershed indicated that the probability of toppling failure is
high in phyllites of the Kulikhani Formation whereas wedge
failure seems to be prominent in marble beds of the Markhu
Formation. The slope in range 30º–65º has undergone failure
in past years. This study indicates the chances of failure are
very high in the slope lying in the range of 40º–60º. Almost all
of the fifteen spots are susceptible to wedge failure. Plane failure
possibility is found to be present in the Kulikhani Formation
and the Markhu Formation in which toppling failure is especially
critical in slopes of the Kulikhani Formation. Rock slope stability
analysis showed that wedge failures with moderate probability
are 20% and high probability are 30%, plane failures are 23%
and toppling failures are 27%.
The fragile geology, variable topography, occurrence of
extreme weather event and human intervention are the main
cause of slope failures. Control measures are not implemented
in many places and a very few structures constructed that are
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Fig. 6: Rock slope stability (a) in terms of slope angle and (b) modes of failure probability
found to be already damaged. Thus, it is recommended to
implement suitable mitigation options such as slope modification,
structural and non-structural measures to reduce risk of failures.
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e'ue{zf:q laefu, qLrG› SofDk;, lqe'jg ljZjlaBfno
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;f/fz+
g]kfnsf] k"j{ b]vL klZrd;Dd km}lnPsf] / ;a}eGbf gofF r§fgx?n] ag]sf] ;fgf;fgf kxf8sf] ?kdf /x]sf] nfdf] e'-efunfO{ g]kfndf r'/] If]q elgG5 / o;nfO{
e'uel{\abx?n] æl;jflnsæ eg]/ eGg] u5{g\ . g]kfnsf] hDdf e"-efusf] lx;fa ug]{ xf] eg] sl/a !@=&* k|ltzt efu r'/] If]qn] cf]u6]sf] 5 . clxn] g]kfndf
r'/] If]qsf] lta| ?kdf lagf; e}/fv]sf] 5 / r'/] If]qsf] ;F/If0fnfO{ /fi6«Lo r'gf}ltsf] ?kdf x]l/Psf] klg 5 . of] If]qsf] Pp6f k|d'v ;d:of eg]sf] of] If]qdf
/x]sf clt sdnf] / ;Fa]bglzn r§fgdf hfg] u/]sf 7'nf;fgf cgluGtL klx/f]x? / e'Ifo xf] . of] n]vdf n]vssf] cg'easf] cfwf/df r'/] If]qsf] ef}ule{s
agf]6, of] If]qdf hfg] klx/f]sf] sf/0f, dfglao s[ofsnfk / klx/f]sf] gftf clg o:tf klx/f]sf] /f]syfdsf] nfuL ckgfpg' kg]{ pkfofx?sf] af/]df la:t[t laZn]if0f
ul/Psf] 5 . of] If]qdf hfg] klx/f]x?sf] sf/0fx?df ef}ule{s sf/0f k|d'v /x]sf] kfO{Psf] 5 eg] cGo sf/0fx?df kfgLsf] sdhf]/ lgsf;, ca}1flgs k'af{wf/
lasf;sf sfdx?, k|fs[lts ;|f]tx?sf] bf]xg / ca}1flgs e"-pkof]u h:tf sf/0fx? klxrfg ul/Psf] 5 . r'/]sf] klx/f] / ;du| lagfznfO{ lbuf] ?kdf /f]Sg
clxn] e}/fv]sf klx/f]x?sf] ælhcfOP;æ df cfwfl/t r':t tYofGs / elaiodf hfg ;Sg] klx/f]x?sf] klg ;FefAotf cWoog u/L æNofG8\:nfO{8 ;;]l:6laln6L
Dofkæ agfpg h?/L b]lvPsf] 5 eg] hf]lvd :tl/s/0f clg k|fyldstf lgwf{/0f u/L clt hf]lvd lgDTofO/x]sf klx/f]x?sf] klxrfg u/L Q\o:tf klx/f]x?nfO{
/f]Sg] ;'xfFpbf] OlGhlgPl/Ë ;F/rgfx? agfpg' klg clt h?/L b]lvPsf] 5 .

e"ldsf
pQ/lt/ n];/ lxdfnosf kxf8x? / blIf0flt/ t/fO{sf] ;dtn
e"-efusf] lardf /x]sf] g]kfnsf] k"j{ b]vL klZrd;Dd km}lnPsf] / ;a}eGbf
gofF r§fgx?n] ag]sf ;fgf;fgf kxf8sf] ?kdf /x]sf] nfdf] e"-efunfO{
g]kfndf r'/] If]q elgG5 / o;nfO{ e'uel{a\ bx?n] æl;jflnsæ eg]/ eGg] u5{g\
-lrq !_ . r'/] If]qn] k"j{ b]vL klZrd;Dd u/]/ g]kfnsf] #^ cf]6f lhNnfnfO{
5f]Psf] 5 . g]kfnsf] hDdf e"-efusf] lx;fa ug]{ xf] eg] sl/a !@=&*
k|ltzt efu r'/] If]qn] cf]u6]sf] 5 (TU-CDES, 2016) . of] If]qsf] cf};t
prfO{ ;d'› ;tXaf6 !%)) ld6/ 5 eg] rf}8fO{ % b]vL %) lsnf]ld6/ ;Dd
5 . clxn] g]kfndf r'/] If]qsf] lta| ?kdf lagf; e}/fv]sf] 5 / r'/] If]qsf]
;F/If0fnfO{ /fi6«Lo r'gf}ltsf] ?kdf x]l/Psf] klg 5 . r'/] If]qsf] wGo} &*
k|ltzt e"-efu aghËnn] 9fs]sf] dflgPsf] 5 t/ of] If]qsf] lagf;n]
aghËnsf] efu klg 36\b} uPsf] 5 eg] o:tf] lagf; g/f]lsP ;du| ag
If]qdf g} ;+s6 kg]{ lgl:rt k|fo 5 . kl5Nnf s]lx aif{bv
] L r'/] If]qn] g]kfnsf]
;+;b b]vL ;a{;fwf/0f clg ;/f]sf/jfnf;Dd ;a}sf] Wofg cfsif{0f u/fPsf]
5 . t/ klg r'/] If]qsf] lagf; /f]lsg'sf] ;§f emg\ emg\ lta| ultdf a9L/x]sf]
5.
r'/]sf] lagfz / laafbsf] sf/0f vf]tNb} hfg] xf] eg] r'/];Fu
ufFl;Psf] k|fs[lts ;|f]t, ag k}bfaf/, aftfa/0f, Aofkf/ Aoa;fo, /f]huf/L
clg lhlasf]kfh{gsf] Pp6f kf6f] 5 eg] csf]{ kf6f]df o;sf] clt ;Fab] glzn
cfGtl/s ef}ule{s agf]6 / o;nfO{ o'uf}F o'u;Dd arfpg} kg]{ /fi6«Lo r'gf}tL
5 . r'/] lagf;sf] c;/ s]an r'/s
] f] kxf8LIf]qdf dfq geO{ of] eGbf blIf0fdf
/x]sf] t/fO{ If]qdf o;sf] c;/ emg\ a9L kl//x]sf] 5 / elaiodf o:tf] c;/
emg\ a9\g] lgl:rt 5 lsgsL hnafo' kl/jt{g nufotsf cGo k|fs[lts
k|s[of clg dfga l;lh{t sf/0fx?n] ubf{ klx/f] tyf e'-Ifo hfg] qmd lta|
x'Fb}5 . of] lagf;n] r'/] / t/fO{df a:g] nfvf}F hgtf, s[lifof]Uo hldg, ag,

kfgLsf ;|f]t tyf ;+k'0f{ aftfa/0f pRr hf]lvddf k/]sf 5g\ . of] l:yltdf
r'/] If]qsf] ;/f]sf/ /fVg] ;+k"0f{ ;/sf/L tyf u}/;/sf/L ;+3;+:yf, :yflgo
afl;Gbf, kqsf/ tyf a}1flgs ;d'bfo ;a}n] ;fdflhs pQ/bfloTj axg ub}{
cf-cfˆgf] If]qaf6 of] lagf;nfO{ /f]Sg kXn ug{' clt cfaZos 5 . ;g\
@)!% sf] lagfzsf/L uf]/vf e'sDkk5L t r'/] If]q cem} sdhf]/ ag]sf] 5,
7fpF7fpFdf gofF klx/f]x? hGd]sf 5g\ eg] w]/} 7fpFdf k'/fgf klx/f]x? k'g
;s[o ePsf 5g\ .

ef}ule{s ;F/rgf
r'/] lagf;sf] klxnf] / d'Vo sf/0f of] If]qsf] ef}ule{s agf]6 g}
xf] . ef}ule{s lx;fan] g]kfnsf] r'/] If]qnfO{ # efudf laefhg ug{ ;lsG5
. lt x'g: nf]c/ l;jflns, ld8n l;jflns / ck/ l;jflns (Burbank,

lrq !M g]kfnsf] ;fdflGos/0f ul/Psf] ef}ule{s gS;fdf r'/] If]q, ef}ule{s gS;fdf
l;jflns elgPsf] efu . -;|f]tM Dhakal, 2014)
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et al, 1996; Ulak, 2009; Dhakal, 2015) . nf]c/ l;jflns t/fO{sf]

pQ/L e]udf /x]sf] efa/;Fu hf]l8Psf] 5 eg] ld8n l;jflns nf]c/ l;jflnssf]
pQ/lt/ / ck/ l;jflns Tof] eGbf klg pQ/lt/ /x]sf] 5 . ck/ l;jflnssf]
pQ/lt/ ef}ule{s ;F/rgfsf] lx;fan] n];/ lxdfnosf r§fgx? /x]sf 5g\
h'g r'/]sf r§fg eGbf w]/} k'/fgf x'g / lolgx? r'/]sf r§fg eGbf lgs}
alnof 5g\ . r'/] If]q g]kfndf sfG5f] lxdfnosf] ;a}eGbf sfG5f] ;Gtfgsf]
?kdf /x]sf] 5 / of] If]q clt g} gofF / clt g} sdhf]/ r§fgx?n] ag]sf]
5 . clt g} sdhf]/ / ;'Id df6f]sf s0fx?af6 ag]sf d8:6f]g, afn'jfaf6
ag]sf :ofG8:6f]g / laleGg cfsf/sf u|]e]nx?af6 ag]sf sf]Ë\nf]d]/]6 h:tf
r§fgx? of] If]qsf] e'ue{sf] d'Vo ;+/rgf xf] . t/ r'/]sf tLgj6} ef}ule{s
laefhgdf Ps}gf;sf r§fgx? 5}gg\ / lolgx?sf] cGt/lglxt OlGhlgPl/Ë
/ ef}lts u'0fx? w]/} g} km/s km/s x'G5g\ . h:tf] ls nf]c/ l;jflnsdf
clt ;'Id Sn] h:tf] df6f]af6 ag]sf d8:6f]gsf] afx'Notf 5 eg] s]lx dfqfdf
afn'jfaf6 ag]sf :ofG8\:6f]gsf kqx?n] lolgx?nfO{ 5'6o\ fPsf 5g\ . lo dWo
:ofG8\:6f]g alnof] x'G5 eg] d8:6f]g clt sdhf]/ x'G5 / of] ;lhn} ef}lts
k|s[ofaf6 6'qmLG5 h;nfO{ ælkmlhsn j]b]l/Ëæ eg]/ elgG5 . To:t} ld8n
l;jflnsdf o;sf] l7s pN6f] qmdsf r§fgx? 5g\ hxfF :ofG8\:6f]gsf] afSnf
kqx?nfO{ d8:6f]gsf kftnf kqx?n] 3]/s
] f 5g\ h;n] ubf{ ld8n l;jflns
nf]c/ l;jflns eGbf alnof] 5 / of] If]qdf ;fk]lIft ?kdf alnof kxf8x?
klg 5g\ . t/ of] If]qdf :ofG8\:6f]g / d8:6f]gsf] lardf æl8km/]lG;on
j]bl/Ëæ x'g] sf/0fn] r§fgL klx/f] hfg] ;Fefagf eg] a9L g} 5 . ck/
l;jflnsdf rflxF vf]nfn] aufP/ NofPsf u|]j]n / sf]anx? hf]l8P/ ag]sf
sË\nf]d/] 6] elgg] clt sdhf]/ r§fgx? 5g\ h;nfO{ laleGg /f;folgs u'0fsf
Sn] / l;N6n] hf]8g\ ] sfd u/]sf 5g\ . o:tf Sn] / l;N6x?df ;lhn} æs]ldsn
j]b]l/Ëæ x'g ;Sg] sf/0fn] l5§} g} sdnf] df6f]df kl/0ft e}xfN5g\ / klx/f]
tyf e"-Ifosf] jftfa/0f ;lhn} aGg hfG5 . o;df klg lxdfno aGg] k|so[ f
rln/x]sf] clxn]sf] cj:yfdf of] k|so[ faf6 lg:sg] rfk / pQ/ lt/sf] n];/
lxdfno blIf0flt/ ;g]{ qmddf r'/s
] f r§fgx? dfyL a'O{ r9\g] qmd rln/x]sf]
clxn]sf] cj:yfn] r'/] If]qnfO{ cem} c;Gt'lnt agfO{ /fv]sf] 5 eg] klx/f]
/ e"-Ifosf] hf]lvd klg al9/x]sf] 5 .
r'/s
] f] ef}ule{s agf]6nfO{ ;du|df x]bf{ oxfF kfO{g] r§fgx? 3fd,
kfgL / cGo aflx/L aftfj/0fsf] k|efjaf6 ;lhn} 6'qmg] / s'lxg] k|s[ltsf
x'G5g\ . o;n] ubf{ r'/]sf r§fgx? w]/} 7fpFdf 6'qmf 6'qmf eO{ df6f]df g}
kl/0ft e};s]sf 5g\ . w]/} 7fpFdf oL r§fgx?sf] dflylt/ ;txdf pQ/L
lxdfnL efuaf6 ;'?e} au]sf vf]nf tyf r'/s
] } dflyNnf] efuaf6 ;'?eO{ aUg]
vx/] vf]nfx?n] aufP/ NofPsf laleGg ;fOhsf u|]e]n, afn'jf / ;-;fgf
df6f]sf s0fx?n] 9fs]sf] 5 h'g aiff{ofddf kg]{ 3g3f]/ aiff{n] ;lhn} aufP/
nO{hfg ;S5 . ;f/f+zdf a'‰bf r'/s
] f] ;tx / ue{ clt g} sdhf]/ e};s]sf]
cj:yf 5 . k[lYjsf b'O{j6f 7'nf 6]S6f]lgs Kn]6x?, blIf0fsf] OlG8og Kn]6
/ pQ/lt/sf] o'/l] zog Kn]6 larsf] 6s/fjsf] sf/0f lgl:sg] zlQm, k6s
k6s bf]xf]l//xg] e'sDkx?, To;sf] ;du| k|s[of / To;af6 hlGdPsf] clt
7'nf] rfksf] sf/0f k[lYjsf] cfGtl/s k|s[ofsf] c;/ r'/]df klg kl//x]s}
ca:yf 5 eg] of] k|so[ f elaiodf klg /lx/xg] l:ytL 5 . of] s'/fnfO{ r'/]
/ efa/sf] lardf ag]sf] lxdfnos} Oltxf;sf] ;a}eGbf gofF ælxdfnog
k|mG6n y|:6æ elgg] b/f/n] k|dfl0ft ub{5 . lo k|so[ faf6 r'/d
] f k/]sf] k|dv
'
c;/ eg]sf] r'/]sf] e'efu c;Gt'lnt eO{ klx/f]sf] ?kdf aUg' / hldg

Iflos/0f x'g' clg laleGg k|sf/sf k|sf]kx? lglDtg' g} xf] . r'/d
] f / laz]if
u/L ld8n l;jflnsdf Ps} 7fpFdf d8:6f]g / :ofG8:6f]gsf kqx? Psdfly
csf]{ u/]/ a;]sf 5g\ . ;fwf/0ftof lo b'O{ r§fgdWo d8:6f]g clt sdhf]/
/ :ofG8:6f]g Tof] eGbf cln alnof] x'g] sf/0fn] d8:6f]g ;lhn} lvOg] /
6'qmf kg]{ t/ :ofG8:6f]g tTsfn} 6'qmf gkg]{ x'G5 . of] k|so[ fdf :ofG8:6f]gsf]
a:g] cfwf/ d8:6f]g kfgL kbf{ e'Ifo eO{ au]/ uPk5L :ofG8\:6f]gsf] a:g]
hu elTsg hfG5 / of] klg klx/f]sf] ?kdf tn v:5 . ;du|df x]bf{, nj/
l;jflnsdf clt sdhf]/ / ;lhn} 6's[g] / lvO{g ;Sg] d8:6f]g d'Vo
ef}ule{s ;F/rgf ePsf]n] pQm e"-efudf ulx/f / 7'nf klx/f]x? ge} ;fgf
;fgf ;txL klx/f]x? hfg] / ;txL e"-Ifo a9L x'g] ub{5 . ld8n l;jflnsdf
c3L g} a0f{g ul/P h:t} ;fk]lIft ?kdf s8f r§fgL klx/f]x? / r§fgsf
7'nf 7'nf :Nofax? g} aUg jf emg{ hfG5g\ lrq @ eg] ck/ l;jflnsdf
sf]Ë\nf]d]/]6 r§fg agfpg] u|]j]n / sf]a]nx? l;d]lG6Ë d]6]l/cnaf6 5'l§g
u} ;txL / ulx/f] klx/f]x? hfg], :nf]k km]lnP/ x'g] tyf e"-Ifo x'g] tLgj6}
k|s[of ;qmLo 5g\ .
r'/]df klx/f] hfg] / e-Ifo x'g] csf]{ k|d'v sf/0f xfd|f] b]zsf]
lalzi6 ef}uf]lns cal:ytL klg xf] . h:tf] ls r'/s
] f] pQ/lt/sf] e'-efudf
;fk]lIft ?kdf s8f r§fg ePsf]n] o;nfO{ aiff{sf] kfgL / vf]nfsf] axfan]
klg w]/} s6fg ug{ g;Sg] sf/0fn] lo e'efux?df cUnf kxf8x? 5g\ . ha
o:tf s8f r§fgL kxf8af6 s6]/ vf]nf aUg yfN5 o;n] r'/]sf] sdhf]/
r§fgL kxf8nfO{ e]6\5 / vf]nfsf] kflgsf] ;Flrt zQmL tyf 7'nf] prfO{sf]
km/sn] l;lh{t vf]nfsf] pRr a]un] r'/s
] f] sdhf]/ agf]6nfO{ ;lhn} s6fg
u5{ / r'/]df klx/f] lgDTofpg] dfq ge} hldgsf] ;du|df Iflos/0f u5{ .
of] k|so[ fsf] cltl/Qm clt sdhf]/ r§fg ePsf] w/ftnfdf kfgLsf] lgsf;
klg clt g} sdhf]/ ePsf]n] kfgL hyfefjL aU5 / 3g3f]/ aiff{ x'bF f kfgLn]
7fpF 7fpFdf e"-Ifo u/L cfˆgf] af6f] cfkm} agfpF5 . s]lx aif{;Ddsf] o;
k|sf/sf] nuftf/ k|so[ fn] 7'nf] dfqfdf klx/f] hfg] / e'Ifo x'g] sf/0fn] r'/s
] f]
hldg lagf; x'g u} blIf0f t/fOdf af9Lsf] k|sf]k a9\g] / 9'Ëf df6f] y'k[g]
k|so[ f a9]/ uPsf] 5 . o;n] ubf{ t/fOsf nfvf}F hgtf hf]lvddf k/]sf 5g\
eg] v]ltof]Uo hldg au/df kl/0ft ePsf 5g\ . t/fOsf slt 7fpFdf t
ufpFx? vf]nfsf] ;tXeGbf w]/} g} tn kl/;s]sf] cj:yf 5, h;n] af9Lsf]
hf]lvd emg\ a9]/ uPsf] 5 .

lrq @M dsjfgk'/sf] 5lQagdf ;8ssf] 6\of{s vg]/ To;} 5fl8Psf] efudf ePsf]
e"-Ifo
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dfglao s[ofsnfk / klx/f]
clxn] r'/] If]qdf klg laleGg lasf; lgdf{0f / k"jw{ f/ lasf;sf
sfd e}/x]sf 5g\ h'g b]z lasf;sf nfuL ckl/xfo{ klg 5 t/ oxfF k|of]u
e}/x]sf k|lalwx?df sdhf]/L 5g\ eg] o:tf sbdx?df lbuf] lasf;sf]
cawf/0ffsf] sdL / b'/blz{tfsf] klg sdL 5 . h:tf] ls clxn] e}/x]sf]
;8s lgdf{0f k|s[ofn] r§fg 6's[g], lvOg] / e"-Ifo x'g] k|s[of emg\ a9]/
uPsf] 5 . r'/] If]qsf] r§fgL le/df vlgPsf ;8s dfu{sf cg]s 7fpFdf
klx/f] / e'If]osf] ;d:of las/fn 5 . o:tf ;a} ;8s lgdf{0fdf xfd|f k|lawL
eg]sf æs6 P08 lkmn d]y8æ x'g\ h'g r'/s
] f] sdhf]/ ef}ule{s agf]6nfO{
laufg{ kof{Kt 5 . To;sf] lasNkdf ;'?Ë dfu{nfO{ k|fyldstdf /fVg' h?/L
b]lvG5 . æs6 P08 lkmn d]y8æ af6} vlgPsf ;8sx?df klg slxF st}
r':t OlGhlgPl/Ë l8hfO{g b]lvFbg} . h:tf] ls ;8s vlg;s]k5L klx/f] hfg
glbg :nf]ksf] l8hfOg a}1flgs x'g'kg]{df lhjf]d]6«Ls l8hfOg ;Dd klg
b]lvFbg} . w]/} 7fpFdf ;8ssf] 6\of{s vf]n/] -vGg] sfd dfq u/]/_ cGo s]lx
sfd gul/ a]afl/;] ?kdf 5l8Psf 5g\ -lrq @_ . o:t} sf/0fn] ubf{
vlgPsf ;8s ;+/rgfx?af6 7fpF 7fpFdf y'k}| klx/f]x? uPsf 5g\ eg] o:tf
klx/f]sf] pRr hf]lvddf /x]sf e'efux? k|;:t} 5g\ .
dfga hGo cGo klx/f] lgDTofpg] sf/0fdf aghËn kmF8fgL tyf
aghËn dflysf] cltqmd0f / pQm :yfgx?df ul/Psf clgoGt[t / ca}1flgs
a:tL lasf; k|d'v ?kdf /x]sf] 5 . o;n] ubf{ ag lagf; x'g u} k|fs[lts
;Dkbfsf] gf; e}/x]sf] Pp6f kf6f] 5 eg] agn] 9fs]sf] hldg gfËf] x'g u}
aflx/L jftfj/0f;Fu ;lhn} k|lts[of x'g hfg], ?vn] df6f]nfO{ ;dft]/ /fVg
gkfpg], aiff{bdf k/]sf] kfgLn] k|tIo ?kdf hldgnfO{ unfpg] clg klx/f]
tyf e"-Ifo a9\g hfg]qmd a9\bf] x'g] csf]{ kf6f] klg 5 . aghËn cltqmd0f;Fu}
hf]l8g] csf]{ s'/f eg]sf] pQm If]qdf dfglao s[ofsnfk a9\g], rf}kfosf]
rl/r/0f a9\g] clg pQm s[ofsnfkn] hldgsf] df6f] v'sn
' f] x'g] / klx/f] tyf
e"-Ifo a9\g] xf] .

If]qdf ;d]t afl9sf] hf]lvd a9\g hfg] u/]sf] 5 . slt 7fpFdf klx/f]sf]
sf/0fn] vf]nfx? y'lgPsf 36gfx? 5g\ eg] o:tf 36gfx? cem} a9\g ;Sg]
a}1flgs cwf/x? klg 5g\ . klx/f]n] y'lgPsf vf]nfx?af6 blIf0f t/fOdf
af9Lsf] hf]lvd a9]sf] 5 . of] ;Dk"0f{ k|s[ofdf afn'jf lul§sf] ca}w bf]xg
tyf hnjfo' kl/jt{gsf] c;/ -d'Votof yf]/} ;dodf w]/} kfgL kg]{ k|so[ f_
n] r'/] lagf;nfO{ cem} a9fjf lbO/x]sf 5g\ . af9L, klx/f] / e"-Ifo afx]s
r'/] If]qdf kfOg] h}las lalawtfdf klg r'/] lagf;n] gs/fTds c;/
kfl//v]sf] 5 . To:t} of] If]qdf klx/f]nfO{ pS;fpg] csf]{ sf/0f eg]sf] dfga
l;lh{t :nf]kx? -le/x?_ df kfgL lgsf;sf] nflu a}1flgs lgsf;gfnfx?sf
;F/rgf gaGg' klg xf] . o;n] ubf{ le/df hyfefaL kfgL au]/ r§fg 6'sg[ ,]
lvOg] / e-'Ifo x'g] k|so[ f clt g} a9]sf] 5 h;n] ubf{ le/df ePsf df6f]
/ r§fgaf6 kfgL l5/L le/df cltl/Qm rfk pTkGg x'gu} klx/f] hfg] u/]sf]
5.

klx/f] / ef}ule{s agf]6sf] ;FaGw
r'/] If]qnfO{ nf]c/ l;jflns, ld8n l;jflns / ck/ l;jflns
u/L tLg efudf laefhg ug{ ;lsG5 / lo tLg cf]6f efusf] ef}ule{s
agf]6 5'§f 5'§} lsl;dsf] 5 . laz]ift njf]/ l;jflns / ck/ l;jflnsdf
;txL klx/f] / e"-Ifo a9L x'g] u5{ -lrq #_ eg] ld8n l;jflnsdf ;fk]lIft
?kdf s8f r§fg ePsf]n] of] efudf 7'nf 7'nf r§fgL klx/f]x? hfg] ub{5g\
-lrq $_ .

lo ;a} k|so[ fn] of] If]qdf k|sf]ksf] hf]lvd a9\g,] dfG5]sf] lhpwg
gfl;g] clg ;du| jftfj/0fdf k|lts'n c;/ kg]{ dfq ge} blIf0fsf] t/fO{

dWodfGrn / k'jf{Grn If]qsf laleGg :yfgsf] cg';Gwfg df lo
tLg cf]6f r'/s
] f efu dWo ld8n l;jflnsdf If]qkmn / ;GVofsf] lx;fan]
a9L klx/f]x? u0fgf ul/Psf] 5 . ld8n l;jflnsdf cf};tdf wGg} ^)
k|ltzt klx/f]x? uPsf] kfO{Psf] 5 eg] ck/ l;jflnsdf cf};tdf @@
k|ltzt / nj/ l;jflnsdf cf};tdf !$ k|ltzt klx/f]x? uPsf] kfO{Psf]
5 . afFsL klx/f]x? æsf]6g]{/L l8kf]lh6æ elgg] vf]nfn] hDdf u/]sf cln
k'/fgf u|j] n
] , sf]an
] / af]N8/sf ;fy} afn'jf / Tof] eGbf ;fgf u]Uof{gx?n]
agfPsf ;fgf ;fgf l9:sfx?df uPsf] b]lvPsf] 5 . o;af6 s] a'lemG5 eg]
r'/s
] f klx/f]x?nfO{ oxfFsf] ef}ule{s ;F/rgfn] w]/} xb;Dd lgoGq0f u/]sf] 5 .

lrq #M dsjfgk'/sf] 5lQagdf njf]/ l;jflnsdf uPsf] ;txL klx/f] / e"-Ifo

lrq $M dsjfgk'/af6 aUg] nfnas}of vf]nfsf] 5]pdf uPsf] r§fg lrlKng] klx/f]
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olb hldgdf df6f] ;'xfpFbf] ?vx? of la?jfx? 5g\ eg] ?vsf
h/fx?n] df6f]nfO{ ;dft]/ /fV5g\ eg] ?v gePsf] 7fpFdf klx/f] hfg] ;Fefagf
a9L x'G5 . o;}af6 k|i6 x'G5 ls hldg pkof]usf] k|sf/ / klx/f] lar ulx/f]
gftf x'g' :jeflas 5 . pbfx/0fsf] nfuL v]tL ul/g] :yfgx?df df6f] v'sn
' f]
x'g] / l;GrfO{ ePdf kfgLsf] cltl/Qm rfk klg kg{ ;Sg] sf/0fn] klx/f] hfg]
;Fefagf a9L x'G5 . To:t} ;8s lgdf{0f h:tf ef}lts ;F/rgf ePsf 7fpFdf
dfga l;lh{t sf/0f / k|fs[lts le/x?df c;Gt'ng x'g] sf/0fn] klx/f] hfg]
;Fefagf a9L x'G5 . t/ dWodfGrn If]qsf] r'/d] f g} ul/Psf] Pp6f cg';Gwfgsf
cg';f/ k'/fgf 7'nf klx/f]x?df k'g gofF klx/f]x? hfg] qmd clt g} a9\bf] 5
. pQm cWoogsf cg';f/ sl/a (# k|ltzt klx/f]x? k'/fgf klx/f]sf] k'g/fa[lQsf
?kdf uPsf kfO{Psf] 5 (Neupane and Dhakal, 2017) . To:t} kftnf]
ag If]qdf sl/a @ k|ltzt / afSnf] ag If]qdf ! k|ltzt eGbf sd klx/f]
uPsf] kfOPsf] 5 . pQm cWoogsf cg';f/ ag If]qdf ePsf] abnfan] cyjf
klxn] ag ePsf] If]qdf clxn] cGo k|fof]hgsf] nfuL k|of]u e}/fv]sf] :yfgdf a9L
klx/f] uPsf] b]lvPsf] 5 .

r'/]sf] klx/f] /f]syfdsf pkfox?
klx/f]sf] sf/0f / c;/sf] ;'Id laZn]if0faf6 dfq klx/f] /f]syfd
u/L lbuf] ;dfwfg lbg ;lsG5 . r'/] If]qsf] e'ue{nfO{ t xfdL kl/jt{g ug{
;Sb}gf}F t/ o;nfO{ sdhf]/ agfpg] aflx/L aftfj/0fnfO{ xfdLn] a}1flgs
tl/sfaf6 w]/} xb;Dd cfˆgf] lgoGq0fdf /fVg ;S5f}F . r'/s
] f] klx/f] / ;du|
lagfznfO{ lbuf] ?kdf /f]Sg ;a{ky| d t ;Dk'0f{ r'/] If]qsf] hldg lagf;sf]
dfkg u/L clt hf]lvddf /x]sf hldg 5'6o\ fO{ lagf; Go'lgs/0f sfo{qmdx?
k|fyldstsf;fy nfu' ug{' h?/L 5 . o;df lagfzsf] d'Vo k|sf/ / sf/0f
b'a} 5'6\ofO{ d'Vo sf/0fnfO{ g} lgd{n
' kfg]{ lt/ kfO{nf rfNg' dxTjk'0f{ x'G5
. o;df clxn] e}/fv]sf klx/f]x?sf] ælhcfOP;æ df cfwfl/t r':t tYofGs
/ elaiodf hfg ;Sg] klx/f]x?sf] klg ;FefAotf cWoog u/L æNofG8\:nfO{8
;;]l:6laln6L Dofkæ agfpg h?/L 5 eg] clt hf]lvd lgDTofO/x]sf
klx/f]x?sf] klxrfg u/L To:tf klx/f]x?nfO{ /f]Sg] OlGhlgPl/Ë ;F/rgfx?
agfpg' clt h?/L 5 . clt hf]lvd o'Qm :yfgdf hf]lvd Go'lgs/0fsf
sfo{qmd ul/;s]k5L cGo sd hf]lvdsf :yfgdf klg elaiodf hf]lvd
lgDTofpg ;Sg] sf/s tTj klxrfg u/L To;nfO{ ;dod} lgd{'n kfg{' klg
plQs} h?/L x'G5 .
r'/] arfpg ug{'kg]{ ;'?jftL sfo{qmdx?df r'/] If]qdf ePsf
k|fs[lts :nf]k -le/x?_ / dfga l;lh{t :nf]kx?df kfgL lgsf;sf] nflu
a}1flgs lgsf;gfnfx? agfpg' h?/L 5 . o;n] ubf{ le/df hyfefaL kfgL
au]/ r§fg 6'sg[ ,] lvOg] / e'If]o x'g] k|so[ fdf sdL cfpF5 . o;f] ubf{ le/df
ePsf df6f] / r§fgaf6 kfgL l5/L pTkGg x'g] cltl/Qm rfkdf sdL cfO{
klx/f] hfg] qmd 36\5 . csf]{ dxTjk'0f{ s'/f xfdLn] agfpg] ;8s ;F/rgfx?
clt a}1flgs / k|flalws lx;fan] b'?:t x'g' h?/L 5 . r'/] If]qsf] r§fgL
le/df vlgPsf ;8s dfu{sf cg]s 7fpFdf klx/f] / e'If]osf] ;d:of las/fn
5 . ca o:tf ;8sx? vGbf klx/f] hfg glbg vlgPsf :nf]ksf] l8hfOg
a}1flgs x'g' h?/L 5 . slDtdf klg :nf]ksf] prfO{ stL /fVg' kg]{ / stL
l8u|Ldf :nf]k sf6\g'kg]{ eGg] s'/fsf] /fd|/L n]vfhf]vf u/L kfgL lgsf;sf

a}1flgs ;F/rgfx? ;Fu;Fu} agfpg' h?/L 5 . of] eGbf klxnf vlgPsf
;8s ;F/rgfdf klg t'?Gt} o; cg';f/sf] :nf]k l8hfOg / kfgL lgsf;sf
;F/rgfx? agfOxfNg' h?/L 5, geP ;8s t eflTsof] eflTsof] klx/f] /
e'If]osf] k|sf]k a9\g uO{ r'/] emg lagf; x'g] lgl:rt 5 . ;8s vGbfsf]
k|lawL klg clt g} pQd x'g'kb{5 . lsgsL hyfefaL / dfqf gldnfO{sg
ul/g] Anfli6ª\n] :nf]ksf] ;Fk0' f{ efunfO{ g} xNnfO{lbg ;S5 eg] r§fgx?nfO{
klg sdhf]/ agfO{lbg;S5 . To:t} hf]lvddf /x]sf r§fgL :nf]kx?df /
laz]ift ld8n l;jflnsdf ;Defagf x]/L æ/s af]lN6ª æ u/L 9'ªufsf
:Nofax? lrlKnP/ v:g] k|s[ofnfO{ 36fpg ;lsG5 . ;Fefagf x]/L a}1flgs
lgsf;gfnf, :nf]knfO{ yfDg agfOg] /L6]lgª jfn / 9'ªfdf6f] ;'xfpFbf] ag:ktL
a[Iff/f]k0fsf] Plss[t?k æafof]OlGhlgol/Ëæ nfO{ klg sfof{GgJog ug{'k5{ .
:nf]k clt le/fnf] eO{ klx/f] hfg ;Sg] :yfgx?sf] klxrfg u/L le/fnf]kg
36fpg :nf]ksf] 7fpF 7fpFdf a]lGrª ug{'k5{ . ;fy} vf]nfsf] s6fg w]/} x'g]
:nf]kx?df s6fgx'g] 7fpF klxrfg u/L 9'ªuf el/Psf] tf/ hfnL -u]lag jfn_
cyjf 7'nf 7'nf 9'ªufsf af]N8/ x? y'kf/L vf]nfsf] s6fg ug]{ zlQm 36fpg'
k5{ . To:t} ag hËn kmF8fgL eO{ gflËPsf 7fpFdf :yflgo df6f] ;'xfpFbf]
a[Iff/f]k0f u/L ag hËn hf]ufpg' clt h?/L 5 . o;df k|fs[lts ?kdf ?v
la?jfx? pd|Lg lbg ag If]q / hf]ufpg' kg]{ gofF :yfgdf la?jf k'g:pTkfbg
cyjf l/h]g]/;g k|s[ofnfO{ dxTj lbO{ ;F/If0f ug{' klg plQs} dxTj x'G5 .
o;n] h}las lalawtf k|fs[lts ?kdf sfod /fVg klg ;xof]u ub{5 .
dflg;sf] aghªundflysf] cltqmd0f u/L gofF a:tL a;fpg] rng, ag
kmF8fgL tyf hyfefaL vf]nfx?df cltqmd0f clg r§fgL le/x?af6 /
vf]nfx?af6 hyfefaL 9'ªuf lu§L lgsfNg] rngn] klx/f] / e"-IfonfO{ a9fjf
lbO{/x]sf] s'/f ;To xf] . To;}n] clgoGqLt / ca}1flgs ?kdf o;l/ e}/x]sf]
afn'jf lu§L bf]xgnfO{ t'?Gt} /f]sL o;nfO{ a}1flgs 9ªuaf6 rnfpg' clt
h?/L 5 . oxfF cf>Ltx?nfO{ a? ;/sf/L :t/af6 g} r'/] eGbf cGo a}slNks
:yfg klxrfg u/L p:t} vfnsf] Aoa;fodf nfUgsf] nfuL k|]l/t ug{' plrt
b]lvG5 . klxn] g} al;;s]sf al:tx?nfO{ x6fpg g;lsg] kl/l:yltsf]
d'NofGsg ub}{ o;sf] a}1flgs ?kdf Aoa:yfkg u/L lg/Gt/ lgu/flgsf] h?/L
5 eg] ag hËn dflysf] yk cltqmd0fnfO{ t k'0f{ ?kdf g} aGb]h nufpg'
a}1flgs b]lvG5 . efa/sf] blIf0fL e]u / t/fO{df eg] aftfa/l0fo c;/sf]
d'Nofªsg k5L s'g s'g 7fpFdf, stL dfqfdf / s:tf] k|lalwaf6 9'ªf lu6L
lgsfNg ;lsg] xf] eGg] s'/fsf] olsg u/L ;f] Aoa;fodf nfUg]x?nfO{ oyfat
/fVg ;lsG5 . oxfF elgPsf sfdx? Plss[t ?kdf ug{ ;lsPdf r'/] lagf;nfO{
w]/} xb;Dd lgoGq0f ug{ ;lsG5 / of] If]qdf klx/f]sf] hf]lvddf /x]sf hgtf
/ k|fs[lts ;|ft] x?sf] ;F/If0f ug{ ;lsG5 eg] r'/n
] fO{ o'uf}F o'u;Dd arfpg
kg]{ /fi6«Lo r'gf}ltnfO{ klg ;fy{s agfpg ;lsG5 .

lgisif{
r'/] lagf;sf] d'Vo sf/0f of] If]qdf u}O/xg] ;fgf7'nf klx/f /
e'Ifo /x]sf] kfOPsf] 5 . r'/] If]qdf hfg] klx/f]x?sf] k|d'v sf/0fx?df
ef}ule{s agf]6, kfgLsf] sdhf]/ lgsf;, ca}1flgs k'af{wf/ lasf;sf
sfdx?, k|fs[lts ;|f]tx?sf] bf]xg / ca}1flgs e"-pkof]u h:tf sf/0fx?
klxrfg ul/Psf] 5 . r'/]sf] klx/f] / ;du| lagfznfO{ lbuf] ?kdf /f]Sg
clxn] e}/fv]sf klx/f]x?sf] ælhcfOP;æ df cfwfl/t r':t tYofGs /
elaiodf hfg ;Sg] klx/f]x?sf] klg ;FefAotf cWoog u/L æNofG8\:nfO{8
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g]kfnsf] r'/] If]q df klx/f]sf] k|sf]k / hf]lvd Go"lgs/0f

;;]l:6laln6L Dofkæ agfpg h?/L b]lvPsf] 5 eg] hf]lvd :tl/s/0f clg
k|fyldstf lgwf{/0f u/L clt hf]lvd lgDTofO/x]sf klx/f]x?nfO{ /f]Sg]
;'xfFpbf] OlGhlgPl/Ë ;F/rgfx? agfpg' klg clt h?/L b]lvPsf] 5 .
clgoGqLt / ca}1flgs ?kdf e}/x]sf] afn'jf lu§L bf]xgnfO{ t'?Gt} /f]sL
o;nfO{ a}1flgs 9ªuaf6 rnfpg' clt h?/L 5 . oxfF cf>Ltx?nfO{ a?
;/sf/L :t/af6 g} r'/] eGbf cGo a}slNks :yfg klxrfg u/L p:t} vfnsf]
Aoa;fodf nfUgsf] nfuL k|]l/t ug{' plrt b]lvG5 . klxn] g} al;;s]sf
al:tx?nfO{ x6fpg g;lsg] kl/l:yltsf] d'NofGsg ub}{ o;sf] a}1flgs
?kdf Aoa:yfkg u/L lg/Gt/ lgu/flgsf] h?/L 5 .
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ABSTRACT
The in-situ direct shear tests were conducted at the powerhouse drifts AP-2 site of the Tanahu Hydropower Project with five different
blocks sheared in three consecutive normal loading stages. The peak shear strength and residual shear strength data showed that
cohesion of rock mass Cpeak was 0.52 MPa and Cres was 0.51 MPa. The friction angle of rock mass showed that Phipeak was 38.7o
and Phires was 37.0o. The rock mass having greater than 0.51–0.52 Mpa was placed in class I – class II (very good rock to good rock),
and cohesion of rock mass ranged from 37.0o to 38.7o was placed in Class II (good rock).

Keywords: In-situ direct shear test, Tanahu Hydropower Project, Peak shear strength, Residual shear strength,

INTRODUCTION
Tanahu Hydropower Limited (THL) is a subsidiary
company of Nepal Electricity Authority (NEA) having installed
capacity of 140 MW (SRCL, 2012; OYO Corporation, 2012).
The Project site is situated 150 km west of Kathmandu on the
Seti River near Damauli, Tanahu District, Gandaki Zone. Insitu geotechnical investigation is essentially required to clearly
understand the mechanical behavior of the rock mass and to
determine the engineering parameters which are required for
an optimum design of structures like caverns, tunnels, shafts
and dams, etc.
The whole project area is located in the Nurpul Formation,
Dhading Dolomite and Benighat Slate of the Lesser Himalaya.
Phyllite, quartzite, dolomite and slate are the main rock units
of that area. One strike slip fault extends just upstream part of
the head works. The proposed powerhouse site (block shear
tested area) is located at the right bank of the Seti River just
opposite to the Belbas Village (Fig. 1). The powerhouse lies on
the foothill side of the slope, which is sub vertical to vertical.
The area is composed of slate and dolomite. The latter acts as
a cap rock for that area having thickness of about 30 m. Slate
is main lithology for underground powerhouse area. It is dark
grey to black, slightly weathered, and moderately fractured with
quartz veins. Shear tests of all the five blocks were conducted
on slate with quartz veins for calculation of principle stresses.

METHODOLOGY
Block shear test is used to determine the shear strength
of rock mass, which is the maximum shear stress that the material
can withstand before failure occurs. This is a very important
for underground structural design and to estimate the support

quantity. The in-situ direct shear test (Block Shear Test) on rock
mass was conducted with three continuous stages of normal
loading. The additional stages were conducted by increasing
and decreasing the applied normal stress within the limit of
maximum normal stress of 4.0 MPa. The test procedures were
followed as per the guidelines of IS: 7746 (1991). In this test,
peak and residual direct shear strength were measured as a
function of stress normal to the shear plane, by conducting at
least five tests on the same test horizon with each specimen
tested at a different but constant normal stress.

Block Preparation
Proper cleaning of the drift floor from debris and
excavation muck was done at the selected locations. The rockto-rock test blocks were carved to the required dimensions (700
x 700 x 350 mm) from the parent rock mass using manual chisel
and hammer to avoid disturbance or loosening of the natural
rock (Fig. 2).

Test Setup
After adequate curing of the test block, the site was
prepared for starting the shear tests. After dewatering, the block
was cleaned and the base sides of the block were made free
from any broken rock pieces so that the block was free to move
in shear direction. A shear mould of 25 mm thick MS plates
was encapsulated on the shear block to maintain the integrity
of the block throughout the test. A 10-mm layer of fine sand
was applied on top of the shear block to fill any void and
undulations and ensure a perfect contact of loading plate with
the block. A 25 mm thick mild steel plate of 700 mm x 700 mm
size was placed on the block centrally for uniform distribution
of normal load. Another plate of similar size was placed over
it with an adequate roller arrangement sandwiched in between
to allow free and smooth sliding movement in shear direction.
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Fig. 1: Location of tested area at general layout map of Tanahu Hydropower Project (SRCL, 2012; OYO Corporation,
2012)

Fig. 2: Block Preparation
Then a remote controlled hydraulic jack of 2000 kN capacity
was placed centrally over top plate. A reducer plate was also
placed on the top of this plate similar to the size of the jack
(Fig. 3). Spacer columns of appropriate length were placed over
ram of the jack to reach normal reaction pad. The normal load
was transferred from the normal reaction pad at crown through
a spherical ball seat arrangement to maintain verticality of the
normal load during the test. The contact between the normal
pad and the column was made by displacing the jack. The
hydraulic jack of suitable capacity for applying shear force was
placed parallel to the base of the block due to practical hindrances,
in spite of a 15-degree inclination. The jack applying shear
force was positioned such that the line of action of the force
passed as close as possible to the center of the shear area.

Reducer plates are also used on the shear reaction pad to disperse
the load evenly into the wall. The normal load and the tangential
force were applied such that their line of action intersected just
above the centroid of the shear area at the base of the block. To
record the displacements of the block, dial gauges having least
count of 0.01 mm and a travel of 50 mm were used. Four dial
gauges were placed to record normal (vertical) displacement,
two for recording shear (horizontal) displacement. The dial
gauges were fixed from a datum bar supported on stands located
sufficiently away from the test blocks and the reaction pads.

Fig. 3: Setup the Block Shear Test Machine (ATES, 2017)
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Consolidation of Test Blocks
After completing the loading set up the consolidation of
the fully saturated shear blocks was done. All displacement
gauges were checked for rigidity, adequate travel and freedom
of movement, and a preliminary set of load and displacement
readings was recorded. The consolidation stage of testing was
carried out at designated loads to allow pore water pressure in
the rock and filling material adjacent to the shear plane to
dissipate under full normal stress before shearing. Normal load
was then raised to the full value specified for the particular
stage of the test, recording the consequent normal displacements
(settlements) of the test block as a function of time as well as
applied loads. The consolidation stage was considered complete
when the rate of change of normal displacement recorded at
each of the four gauges was less than 0.05 mm in 10 minutes.
Due to highly foliated slates dipping around 20–30 degrees,
immediate settlements were observed in the blocks and
consolidation of the rock blocks was attained in less than 60
minutes as per above criteria.

Shearing of Test Blocks
After the consolidation of the test blocks the shear stage
was initiated. Both shear displacement gauges were checked
for rigidity, adequate travel and freedom of movement, and a
preliminary set of load and displacement readings were recorded.
The shear force was then applied in increments in such a way
as to control the rate of shear displacement and the normal
displacements. An increment of about 50 kN was given initially
to check the strength of the test block. Based on displacement
observed the further increments were modified. Shear and
normal displacements of the block for each increment of shear
load were recorded. The verticality of the loading column was
monitored and maintained during the entire shearing process.
The peak shear force was attained when no further increment
in shear load was observed with increase in shear displacement.
Due to very high applied normal load a sudden drop in shear
force was not observed. This implies that the rock mass might
have undergone a ductile failure. After reaching peak strength,
the shear displacement readings were continued to be recorded
to adequately define the shear stress-shear displacement curve
and to attain the peak and residual shear strength of the shear
blocks. Having established a residual strength for the 1st stage,
the normal stress was increased or decreased as per the designated
multi stage testing schedule. The test blocks were reconsolidated
or stabilized under each increased or decreased normal stresses,
respectively. The shearing was then continued to obtain additional
peak or residual shear strengths under increased or decreased
normal stresses, respectively.

envelops was plotted for all three stages, respectively. However,
for stage 2 and stage 3, different envelopes were plotted based
on normal loading trend of the respective blocks.
The shear and normal stresses were computed from the
applied forces as follows:
Shear stress,  = Ps/A’

(1)

Normal stress,  = Pn/A’

(2)

where,
Ps = applied shear force,
Pn = applied normal force,
A’ = area of shear surface corrected to account for shear
displacement
Graphs of shear strength vs. normal stress were plotted
from the combined results for all the five test specimens. Shear
strength parameters i.e. cohesion and angle of friction were
estimated using Mohr-Coulomb shear strength failure criterion,
for both Peak and Residual plots, respectively as shown in Fig.
4.
A best fit straight line was adopted for plotting peak and
residual failure envelops to be on conservative side.

DIRECT SHEAR TEST OBSERVATIONS
One example of block shear test at Test Block no. 02
Block-2 was tested under increasing normal stress of 0.5
MPa, 1 MPa and 2 MPa in its 1st, 2nd and 3rd stages, respectively.
All the three stages were successfully conducted with maximum
shear displacement of 10.95 mm. The Peak and residual shear
stresses were recorded for all the 3 stages (Figs. 5).

Calculations and Interpretation
The shearing behavior of blocks tested with increasing
normal loading stages was different from those with decreasing.
Therefore, the failure envelope of all test blocks could not be
plotted together for stage 2 and 3. The Mohr-Coulomb failure

Fig. 4: Idealized Mohr Coulomb Failure Envelop
(theoretical) (IS: 7746, 1991)
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(a)

(b)

Fig. 5: (a) Shear stress vs. shear displacement curves for block no. 02 and (b) Shear stress vs. normal displacement curves
for block no. 02

DIRECT SHEAR TEST RESULTS
The crude data obtained from the testing was processed,
analysed and remarked. The peak and residual shear strengths
in all stages are identified from the data trends in all stages of
all blocks. Peak shear strengths of stages 2 and 3 are applicable
in blocks tested with increasing normal stress only. This is
because the increasing normal stress enhances the interlocking
of asperities in later stages which will result in new peak and
residual shear strength. However, the decreasing normal stress
will only release the interlocking and the shear strength will
decrease in later stages resulting in residual strength. The shear
displacement in respective stages is also recorded for respective
blocks.
In case of a planar failure surface, corrected shear area
will be lower than original area of the base of block which can
be corrected by measuring from the inverted blocks. However,

planar failure surfaces are not observed in any block, therefore
shear correction is not applied on the test blocks to determine
stresses on a conservative side.
Generally, all shear blocks show shearing along a highly
rough failure surface in combination with crushing of asperities.
It is also evident that entire rock mass of the block has taken
part in the shearing which is supposed to occur on a horizontal
plane.
The peak and residual shear strengths obtained in
respective stages at respective normal stresses are presented
along with shear displacements and loading remarks in Table
1. The peak shear strength and residual shear strength data show
that cohesion of rock mass Cpeak is 0.52 MPa and Cres is 0.51
MPa. The friction angle of rock mass shows that Phipeak is 38.70
and Phires 37.00.

Table 1: Peak and residual shear strengths obtained in respective stages (ATES, 2017)
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In-situ Block Shear Test at Tanahu Hydropower Project
Table 2: In-Situ Shear Parameters of Rock mass at Powerhouse Drift, Tanahu HPP, Nepal (ATES, 2017)

Accordingly, failure envelops are plotted for all applicable
normal loading trends for respective stages. The results in terms
of peak and residual shear strength parameters, i.e. cohesion
and friction angle of “rock mass” are obtained and presented
in Table 2.

-The rating value shows that rock of that area is under
class II (good rock), full face excavation, 1–1.5 m advance;
complete support 20 m from face. Rock bolt is of 20 mm
diameter, fully grouted, and locally, with bolts in crown 3 m
long with spacing 2.5 with occasional wire mesh.

CONCLUSIONS
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ABSTRACT
Nepal Geological Society founded on 1980 experiences four decades of long history. Since its establishment, the society is continuingly
advocating toward the advancement of geoscience for the development of nation through various activities and research. Out of several
aims and objectives of the NGS, one of the most important is to be active in protection and conservation of environment and in
reduction of natural disaster. The society serves voluntarily for disseminating the news, information, knowledge and experience related
to the geoscience to the governmental and non-governmental bodies and association, media and publishing research papers, books,
bulletins, etc. related to disasters since its establishment. The NGS is continuously organizing various activities and programs such
as the seminar, exhibition, conference and symposium related to the geological importance for the encouragement of geoscientific
studies and research. Altogether, society had published 55 journal volumes including proceeding and abstract volumes, and 35 bulletin
volumes. These journals and bulletins constitute various geoscientific studies and research works carried out by the members and
non-members from all around the world. About 20% publication of the total papers is related to understanding the various types of
disasters and their mitigation measures. It shows a significant role of geoscientists to minimize the risk of disaster in the country.
However, the governmental bodies have given less priority on the issues and subject raised by geoscience professionals. The most
important sector, Department of Road in Nepal has no post for geologists, whose role should not be underestimated to construct the
sustainable road in our mountainous terrain. Same types of problems are found in other sectors of the country. The works of geoscientists
need to make more systematic and result-oriented in future to enhance the best result in the field of sustainable development with
minimizing the disasters. Government should make the circumstance to motivate the geologists for their up dated contribution and
should inspect their work in every field they have involved for better outcomes. Establishment of Nepal Geological Council is the
urgent. Immediate need to solve several problems prevails in the geological sector in Nepal.

INTRODUCTION

media and publishing research papers related to disasters since
its establishment.

Nepal Geological Society (NGS), established in 1980
A.D. (2037 B. S), is a non-profitable professional geoscientific
organization with over 900 members and nearly one third of
them are international geoscientists. The Society was established
with the aim of developing and promoting the research and
application of geological sciences to the national development
through the sharing of experience, knowledge and information
with each other. The aim of the society was also to encourage
the geoscientist for the development of the Earth science and
also for the protection and conservation of environment through
management and reduction of natural disasters.

NGS is a National Group member of International
Association for Engineering Geology and the Environment
(IAEG) and Associated Society of Geological Society of America
(GSA) and was a member of Nepal National Committee on
International Decade for Natural Disaster Reduction (IDNDR).
From its establishment, the NGS is actively playing a role for
the reduction of disasters in the country and to the community
by means of scientific information sharing and research
publications. The society had organized many programs such
as seminar, conference, symposium, training, workshop related
to geo-disaster in different dates and events.

Since its establishment, the Society is continuingly
advocating toward the advancement of geosciences for the
development of nation through various activities and research.
The Society became the open discussion forum among the
geoscientist involved in the society from all over the world. It
had continuously raised the issues related to the geoscience and
its use and importance for the welfare of the people. The society
serves voluntarily for disseminating the news, information,
knowledge and experience related to the geoscience to the
governmental and non-governmental bodies and association,

BRIEF HISTORY OF NGS
The society founded on 1980 has about four decades of
long history. The idea for the establishment of the Society arises
through the gathering of 39 Nepalese geologist and mining
engineers in the auditorium hall of Department of Mines and
Geology (DMG), Lainchaur, Kathmandu, on October 14, 1979
(Nepali date: Katrik 28, 2036 B.S.). Their decision for the
establishment of Nepal Geological Society (NGS) succeeded
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when it was registered by His Majesty's Government (HMG)
of Nepal on April 15, 1980 (Baisakh 2, 2037 B.S.) under the
provision of Article 4 of Organization Registration Acts of that
time. The society had also prepared the Legislation/Constitution
of Nepal Geological Society which included the information
about the structure, programs, objectives, membership and other
related activities of the society, and rules and regulation that
should be obeyed by each members of the society. Later on in
1998 (2055 B.S.) it was amended for the first time. The first
president of the adhoc committee of the society was Mr. Jhumar
Mal Tater. The elected first executive committee of the society
was formed under the presidency of Gopal Singh Thapa
(1980–1982). The society is currently run by the 18th executive
committee and the author of this article is doing as the president
of the committee.
The main objectives of the society mentioned in the
Legislation/Constitution are:
· To develop and promote the research and application
of geological sciences to the national development,
· To foster high professional standard among its members,
· To promote and protect the professional interests of
earth scientists of the country and
· To be active in protection and conservation of
environment and in reduction of natural disaster.

ACTIVITIES OF NGS IN BRIEF
To fulfill the proclaimed aim and objective during its
establishment, the society is continuously organizing various
activities and programs such as the seminar, exhibition,
conference and symposium related to the geological importance
for the encouragement of geoscientific studies and research.
Society is also regularly publishing the book, booklets, news
articles, bulletins, memoirs, monograph etc. which covers the
studies and research work done by geoscientist all around the
world involved in the Society. The society has also been organized
the pre-conference and post conference excursion during the
main event.
The society had organized many national and international
events related to geosciences to exchange expertise, experience
and knowledge for building effective cooperation and
communication among the geoscientist of all over the world.
The society occasionally organizes some awareness program
in collaboration with both governmental and non-governmental
organizations. NGS is also regularly organizing the Nepal
Geological Congress since 1995 and subsequently on 1997,
2001, 2004, 2007, 2010, 2015, 2016 and 9th geological congress
is upcoming on 19–21 November, 2018.
The society has organized some international scale
scientific event they are
1) International Seminar on Hydrology with Special
Colloquium on Environmental Problem and Water Resources
of Himalayan Region: The international seminar was

successfully organized by society jointly with Association of
Hydrologist of India (AHI) on April 19–21, 1993 in Kathmandu.
The Seminar was attended by well over 113 scientists and
engineers from Nepal, India, Japan and other European countries.
2) Himalayan Karakorum Tibet (HKT) Workshop:
The Society had organized the 9th HKT workshop on April
1–4, 1994 for the first time in Kathmandu. The workshop was
inaugurated by the Rt. Honorable Daman Nath Dhungana,
speaker of the House of the Representative. The workshop was
attended by about 200 participants and delegates from different
countries like Austria, Canada, China, Japan, India, France,
Germany, New Zealand, Pakistan, Switzerland, Thailand, U.K.
and USA. In this workshop 50% participants were from Nepal,
25% from India, and rest from other countries. Similarly, the
society had organized the 27th HKT workshop for second time
on November 28–30 in 2012 in Kathmandu. This workshop
was graciously inaugurated by the Rt. Honorable President of
Nepal, Dr. Ram Baran Yadav. The workshop was attended by
312 participants among which 190 participants were Nepalese
geoscientist, engineers and practitioners. The technical session
of the workshop was structured into 16 oral presentation session
and 3 poster sessions. The society had organized one preworkshop excursion and four post-workshop excursions.
3) International Symposium on Engineering Geology,
Hydrogeology and Natural Disaster with emphasis on Asia
on 28-30 September 1999: The Society had organized the
symposium under the sponsorship of International Association
for the Engineering Geology and the Environment (IAEG) and
endorsed by the International Decade for Natural Disaster
Reduction (IDNDR) Secretariat, Geneva Switzerland, COGEO
ENVIRONMENT (IUGS) and also in association with various
national and international organizations. The symposium was
graciously inaugurated by the His Majesty King Birendra Bir
Bikram Shah Dev. Her Majesty Queen Aishwarya Rajya Laxmi
Devi Shah also graced the occasion. The symposium was
attended by over 419 geoscientists/ delegates and guests from
34 countries of Europe, America, Australia, Africa and Asia.
Altogether 185 research papers were presented in this 3-daylong symposium.
4) Asian Regional Conference (ARC) of IAEG: The
Society had organized the 5th Asian Regional Conference (ARC)
on Engineering Geology for major infrastructure development
and natural hazards mitigation on 28–30 September, 2005 in
Kathmandu, Nepal for the first time. The conference was attended
by 209 geoscientists from 22 countries and they presented 73
technical papers. Similarly, in 2017 society organized 11th Asian
Regional Conference (ARC-11) on Engineering Geology for
geodisaster management on 28–30 November 2017 in
Kathmandu. This conference was graciously inaugurated by Rt.
Honorable President of Nepal, Ms. Bidya Devi Bhandari. The
Conference was attended by more than 400 Nepalese participants
along with 220 foreign geoscientists from different 30 countries.
There were 33 different (Oral and poster) sessions along with
12 key note papers, 6 invited lectures one research proposal
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writing lecture during the three days long conference. One pre
and four post conference excursions along different parts of
Nepal were also organized where a large number of Nepalese
and foreign geoscientists were participated.
5) NGS and its Activities Related to Geodisaster
Management: From the time of establishment, the society is
engaged in raising the various issues related to geoscience and
providing suggestion, news to the concerned authorities,
organization and public for solving the issues and problems.
The society is also giving higher priority for the issues related
to the geodisaster management and its reduction since its
establishment. The society had organized many programs such
as seminar, conference, symposium, training, workshop related
to geodisaster. The society had organized 4 International events
and many national events for covering these issues.
After the establishment of United Nation International
Strategy for Disaster Reduction (UN ISDR), UN had declared
1990 Decade of 1990–2000 A.D. as the International Decade
of Natural Disaster Reduction (IDNDR), the society began to
celebrate IDNDR day on 2nd Wednesday of October from
1991–1999 by organizing the seminar and workshop and
presenting the abstract related to Natural Disaster.
From 2001–2009, Society in cooperation with HMG,
UNDP and NSET- Nepal observed International Strategy for
Disaster Reduction (ISDR)- Day in the month of October by
organizing one day National Meeting Cum Workshop and from
2010–Present, the Society has been regularly celebrating
International Day for Disaster Reduction (IDDR) with the theme
proclaimed by UN in collaboration with different organization
and presenting abstracts in scientific talk program.
In 2008, NGS had organized workshop on Koshi Disaster
of 2008 on the occasion of ISDR-Day 2008. The society had
celebrated IDNDR, ISDR and IDDR-Day under different topics
by organizing national meeting cum seminar and workshops
as:

NGS activities in IDNDR–Day
i. 1991: Seminar Cum workshop on "Geological Hazards,
Environment and Man-made Structure". In this day 5 abstract
papers were presented.
ii. 1992: One day Seminar on "Geological Hazard and
Environmental Problem in Nepal". In this day 8 abstract papers
were presented.
iii. 1993: National Meeting and Seminar on "Geoscientific
Inputs in the Natural Disaster Management". In this day 11
abstract papers were presented.
iii. 1994: National Meeting Cum Seminar on
"Geoscientific Inputs in Preparedness and Mitigation of Natural
Disaster". In this day 11 abstract papers were presented.
iv. 1995: National Meeting Cum Seminar on "Prevention

of Natural Disaster: Challenges to Scientific Communities in
Nepal. In this day 11 abstract papers were presented.
v. 1996: National Meeting Cum Seminar on
"Understanding Our Physical Environment: Key to Natural
Disaster Reduction". In this day 11 abstract papers were
presented.
vi. 1997: National Meeting Cum Seminar on " Natural
Disaster Reduction in Nepal: Experience and Challenges". In
this day 11 abstract papers were presented.
vii. 1998: National Meeting Cum Seminar on "Natural
Disaster Prevention and the Media: Prevention begins with
Information". In this day 10 abstract papers were presented.
viii. 1999: National Meeting Cum Seminar on "Natural
Disaster Prevention in Nepal". In this day 8 abstract papers
were presented.

ISDR-Day Activities
i. 2001: One day workshop on "Countering Disaster
Targeting Vulnerability". In this occasion three abstracts papers
were presented.
ii. 2002: National Meeting Cum Seminar on "Disaster
Reduction for Sustainable Mountain Development". In this day
4 abstract papers were presented.
iii. 2003: National Meeting Cum Seminar on "Living
with Risk". In this day 4 abstract papers were presented.
iv. 2004: National Meeting Cum Seminar on "Learning
from Today's Disaster for Tomorrow’s Hazards". In this day 11
abstract papers were presented.
v. 2007: The Theme Proclaimed by UN was "Disaster
Risk Reduction Starts from School". So, the Society responded
on it by organizing the program for 2 days. The program in the
first day was a “Kathmandu Valley Inter-school Art Competition”
and that in the second day was workshop on “Prakop Jokhim
Niunikaran Aviyan Viddhalaya Bata Nai Suru Garaun” (in
English: Let's start disaster reduction movement from the
schools). In this day 6 abstract papers were presented. The
program was supported by the UNDP Nepal, European Union,
Action Aid, Oxfam, GEF and GEF Small Grant Program.
vi. 2008: One-day workshop on "Koshi Disaster of
2008", on the occasion of ISDR-Day. In this day, 3 abstract
papers were presented.
vii. 2009: Half day workshop on the UN proclaimed
theme “Hospital Safe from Disasters: Reduce Risk, Protect
Health Facilities, Save Lives”. In this day, 4 abstract papers
were presented.

IDDR-Day Activities
i. 2010: Half day workshop on the UN proclaimed theme
"Making Cities Resillent: My City is getting Ready". In this
day 4 abstract papers were presented.
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ii. 2011: Half day workshop on the UN proclaimed theme
"Making Children and Young People Partner for Disaster Risk
Reduction". In this day, 6 abstract papers were presented.
iii. 2012: Half day workshop on the UN proclaimed
theme "Step up Women and Girls – The invisible Force of
Resilience''. In this day, 7 abstract papers were presented.
iv. 2013: Half day workshop on the UN proclaimed
theme "Disability and Disaster''. In this day, 4 abstract papers
were presented.
v. 2014: Half day workshop on the UN proclaimed theme
"Older Person and Disaster –Resilience is for Life''. In this day,
1 abstract paper was presented.
vi. 2015: Half day workshop on the UN proclaimed
theme "Knowledge for Life''. In this day, 7 abstract papers were
presented.
vii. 2016: Half day workshop on the UN proclaimed
theme "Live to Tell: Reducing Global Disaster Mortality''. In
this day, 5 abstract papers were presented.
2017: One day Symposium on the UN proclaimed theme
"Home Safe Home: Reducing Exposure Reducing
Displacement". In this day, 6 abstract papers were presented.
Similarly, NGS has been playing some specific role
every year in 2 Magh, in the day of memory of Nepal-Bihar
Earthquake-1945 (2 Magh, 1990 B.S.).
Society in collaboration with Ministry of Home Affairs
(MoHA) and ICIMOD immediately after Gorkha Earthquake
carried out Rapid Assessment in earthquake affected 18 districts,
in which ICIMOD had provided Financial aid, MoHA took the
management responsibility and Society have provided 40 to 50
geologists as volunteers. The aim of this study was to evaluate
the site condition in terms of landslide and other post-earthquake
related disasters. Similarly, Society in collaboration with joint
association of other societies had also carried out rapid assessment
of houses in Kathmandu Valley making the provision of
involvement of 1 geologist, 1 structural engineer, and other
related professionals. The aim of this assessment was to evaluate
condition of houses after Gorkha earthquake.
Society had also celebrated the Earthquake Day on 27th
January 2018 by organizing workshop and training to the school
level teachers in collaboration with PABSON. The main aim
of the workshop was to discuss on the existing earth science
curriculum, pointing mistakes within the chapters and to teach
the facts about the earthquake origin and preparedness. Similarly,
NGS organized a press meeting on 3rd annual memory of
Gorkha Earthquake in 25 April, 2018 (Baisakh 12, 2075). More
than 15 media covered the message of NGS regarding the
earthquake preparedness.

Fig. 1: Front cover of the latest journal of the Nepal Geological
Society (a research journal, b bulletin)
Society had published 55 journal volumes including proceeding
and abstract volumes and 35 bulletin volumes. These journals
and bulletins constitute the various geoscientific studies and
research work carried by the members and non-members from
all around the world. The Society had also published the abstract
and proceeding volumes on the occasion of main national and
international events such as symposium, conference, seminar,
congress and workshop which covers the abstract presented by
the participants. The society had also published the article and
abstract related to earth science on its bulletins. The society
continuingly published the abstract presented during the IDNDR
day from 1992 (Vol. 9) to 2000 (Vol. 17), from 2002 (Vol. 19)
to 2009 (Vol. 26), on the occasion of ISDR day and from 2009
(Vol. 26) to Present (Vol. 35), on the occasion of IDDR-Day
on the bulletins of the society. The society has also been
publishing the abstracts presented during the Geological Congress
of the society in various issues. The society has published some
important and historical books, booklets and monograph in
different dates.
The number of disaster related papers and articles in
NGS journals and bulletin is shown in Table 1

STATUS OF DISASTER RELATED PUBLICATION
Almost in all NGS journals, geodisaster related scientific
studies and research has occupied some significant space (Tables
1, 2, and 3; Figs. 2, 3 and 4).
Table 1: Information about the research paper, abstract and
article in the NGS publications

NGS PUBLICATION
NGS from the time of its establishment, had started
to publish the journal and bulletin annually (Fig. 1). Altogether,
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Fig. 2: Bar diagram showing the status of disaster related
publication in NGS journals and volumes
Table 2: Research papers in the journal and proceeding
volume of the society

Fig. 3: Bar diagram showing the number of research papers
in different disaster field within the NGS journals. Class
interval in x-axis represent volume number.

Table 3: Number of abstracts and disaster related abstracts
in NGS journals
Fig. 4: Bar diagram showing the number of articles in
different disaster field within the NGS bulletin. Class interval
in x-axis represent volume number.

AWARDS

An attempt is made to count the number of disaster
related articles in research journals, abstracts and bulletins. Also
an attempt is made to differentiate the sector wise coverage by
different disasters (e.g. landslide, earthquake, flood etc) in
journals and bulletins.

The activities of NGS towards disaster prevention was
acknowledged by UN Humanitarian and Emergency relief coordination office of IDNDR secretariat in Geneva by awarding
UN-Sasakwa Disaster Prevention Award in 1998 for its effort
in disseminating the scientific knowledge and spreading the
awareness of prevention of natural disaster. The Society had
also received "Science and Technology Promotion Award 20692070" in 2013 by Nepal Academy of Science and Technology
(NAST) for its significant contribution to promote Geoscience
Profession in the Country.
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OUR PROBLEM AND FUTURE PLAN

CONCLUSIONS

Society is continuously providing its effort for the
development and promotion of geoscientific profession, studies
and research but the achievement obtained by nation in the
development of geoscience is below our expectancy. The
Governmental bodies have less priority on the issues and subject
raised by geoscience professionals. The Nepal Himalaya is
located in geologically complex regions. Many geo-disasters
are encountered in different times, and the role of geologists in
our country is utmost important and cannot be ignored in any
case. But the situation in the country is entirely different from
these things. The most important sector, Department of Road
in Nepal has no post for geologists, whose role cannot be
minimized or denied to construct the sustainable road in our
mountainous terrain. Geologists are doing as private consultant
only in the road sector of Nepal. Similarly, the role of geologists
in police and army force is equally relevant as they are actively
involved in the developmental work of the country. Now, Nepal
has entered into the federal governmental system. Society has
to advocate for its presence in each of local bodies. Due to the
absence of geological council in the country, several problems
prevail in the geological sector in Nepal.

Nepal is known to be highly vulnerable to natural hazards
and disasters. A recent study puts it as a very high risk country
in the world. It is estimated that about 90% of the Nepalese
population are constantly exposed to two or more types of
natural disasters. Every year in average over 400 people die
due to natural disasters and the cost due to loss and damage to
property runs into hundreds of millions of rupees. Very fragile
geological condition, steep topography, and strong monsoon
climate are the major reasons of natural hazards in this country.
Nepal is found vulnerable to various types of natural hazards
such as landslides, debris flow, flood, avalanche, GLOF, and
earthquake. Earthquake is a constant threat to any part of Nepal
because of its being on the very active orogenic zone.

NEPAL GEOLOGICAL COUNCIL, AN URGENT
NEED TO THE COUNTRY
The role of geologists is very important in the
infrastructure construction and development. Therefore, the
geoscientist involved in these sectors should be qualified and
experienced. There is necessity of the authorities which control
and supervise the involvement, qualification and experience of
the geoscientist in the sector having involvement of geoscientists.
Now, there is no compulsion to take membership of any council,
so there arises problem to inspect the involvement of needed
geoscientist in any sector. If there is presence of geoscientist
in the related field, there is not any authorities to govern and
inspect if the geoscientists are within the professional dignity
and modesty and to punish if they violate their duties. There
are several examples of not completed works in the fixed time
frame causing increase in cost due to low qualification of the
involved geoscientists. Therefore, to assure the professional
right of geoscientists, the establishment of goscience council
is important. The council then would have a great role to
minimize the disasters in the country.

Infrastructural development in the country is a formidable
task with considerable problems caused by washouts and failures
resulting from landslides, erosion and gullying. Such problems
are, to a significant extent, triggered by faulty planning and
designing of mountain infrastructure. NGS from its establishment
is trying best to address such issues through the processes of
the research publications of the national and international
scientists. NGS is also actively involved in several awareness
programs in the field of disasters. Nevertheless, there is a
significant role of NGS to minimize the disasters in Nepal from
the past to the present. The works of geoscientists need to make
more systematic and result-oriented in future to enhance the
best results in the field of sustainable development with
minimizing the disasters. Government should make the
environment to motivate the geologists for their up dated
contribution and should inspect their works in every field they
involved for better outcomes.
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ABSTRACT
Groundwater contains environmental isotopes in its natural state. Isotope used in groundwater hydrology indicates the movement and
distribution processes within aquifers. It provides complementary information on the type, origin and age of groundwater. Usually
radio-isotopes such as tritium (3H) and carbon-14 are used for age dating whereas stables isotopes of hydrogen (2H) and oxygen (18O)
are used to identify recharge sources of groundwater. Stable isotopes of hydrogen (2H) and oxygen (18O) can be analysed by using
mass spectrometer (IRMS) in the lab.
Keywords: Isotope, Stable isotopes, Groundwater quality, Mass spectrometer

INTRODUCTION
Isotope is a kind of element having the same number of
electron and protons but different numbers of neutrons. There
are two types of isotopes: 1) Radio isotopes (about 1200– eg.
Tritium 3H, Carbon 14C, Uranium 235U) and 2) Stable isotopes
(about 300– eg. hydrogen 2H, Carbon 13C, Nitrogen 15N, Oxygen
18O).
Generally, water consists of two atoms of hydrogen and
one atom of oxygen. Most of the hydrogen atoms have atomic
mass one (1H), but a small number, referred to as isotopes,
appear to have atomic mass two (2H = D) known as deuterium,
and three (3H = T), tritium. In the same way the normal oxygen
atoms (16O) are accompanied by isotopes of mass 17 and 18.

Radio-isotopes
Isotopes with unstable nuclei are called radio-isotopes
and in reaching a stable nuclear configuration, they undergo
radioactive disintegration or decay. This process is spontaneous
and cannot be changed by external influences. The rate of decay
is unique for each radio-isotope and is described by the halflife (T1/2) which is the time required for one half of the radioactive
atoms to decay. The half-life of tritium (3H) is 12.3 years and
that of carbon-14 is 5730 years.
Tritium is the radioactive isotope of hydrogen which
occurs in precipitation and originates from naturally and
artificially. The manufacturing and testing of nuclear weapons
increase the amount of tritium in the atmosphere.

sample is expressed as the per mill (parts per thousand) deviation
of the isotopic ratio, R = D/H or 18O/16O from that of a standard.
The standard of reference is an arbitrary point of reference
called VSMOW (Vienna Standard Mean Ocean Water). And
the data are expressed as delta (), defined by:
 =

(R - RSMOW)
+ 1000
RSMOW

0/00

When water changes state, through condensation or
evaporation, an isotopic fractionation occurs because the heavy
isotopic components such as HD16O and H218O have lower
vapor pressure than H216O. Analysis of precipitation and water
not subjected to evaporation shows a good linear relationship
between the deuterium and oxygen-18, which is also known as
Global Meteoric Water Line (GMWL) and is given by
D = 8180 + y
The excess of deuterium (y) is normally +10 but this
may vary. Waters which have been subjected to evaporation are
found to fall below the general line of slope 8 (Terwey, 1998).
The linear relationship of D and 18O of rainfall is different
in different countries so local meteoric water line is developed
using isotopic data of rain water for different countries. The
local meteoric water line for Nepal is (Gajurel et al., 2006):
D = 8.10180 + 12.3

Stable isotopes
The heavy stable isotopic components of water are
HD16O, and H218O. The stable isotopes of hydrogen (D) and
oxygen (18O) can be analysed by using an isotope ratio mass
spectrometer (IRMS) (Fig. 1). The isotopic composition of water

A stable isotope has inverse relation with rainfall amount
and altitude. 18O values decreased by 1.24‰ per 100 mm
increase of monthly rainfall. Surface water 18O values show
an altitude effect of -1.9 to -2.4 ‰ km-1 and a continental effect
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of 0.69‰ per 100 km once corrected for altitude effects .
Most of water samples show negative isotopic value as
they have fewer values as compared to standard samples of
VSMOW. Three different samples are included in VSMOW
standard having low, medium and high isotopic value. In the
case of IMRS in University of Yamanashi, Japan, distilled water
of Japan sea water is used for low isotopic value; tap water for
medium; and Antarctic ice/Canadian bottle water (crystal geyser)
for high isotopic value.

Application
The isotopes commonly used in groundwater
investigations are stable isotopes of hydrogen (2H), oxygen
(18O) and radio isotopes, tritium (3H) and carbon-14. The stable
isotope of hydrogen (D) and oxygen (18O) are specially used
to identify recharge sources of groundwater; connection condition
of groundwater and surface water (Awad et al., 1997; Hunt et
al., 2005; Yang et al., 2012; and Ali and Ajeena, 2016) and to
find out contribution ratios of different groundwater recharge
sources (Malla et al., 2015 and Nakamura et al., 2017).
The radioactive isotopes are used to find out residence
time of groundwater. The short half-life of tritium provides
valuable information on recent recharge whereas long half-life
of carbon-14 dates slow-moving groundwater (Terwey, 1998).

Sample collection and preparation for analysis of D and
18O
Samples from precipitation, groundwater and surface
water can be collected in plastic bottles with airtight cover. The
amount of water sample is dependent on the type of isotope
analysis such as only 1ml of water sample is needed for 2H and
18O, so for this analysis about 30 ml water sample is sufficient.
But in the case of radio-isotope 3H, it needs to collect 1 liter
water sample. The amount of water sample is also dependent
on the type of instrument. Thus before collecting water samples,
it should be clear that which type of isotope analysis and
instrument are being used for the groundwater investigation.
Before filling sample in bottles, it needs to ringe sample
bottle with same water samples 2 or 3 times to reduce
contamination. It needs to check that there is no any air bubbles
present in sample bottles. Sample number is very necessary to
write down in each sample bottle clearly to minimize analytical
problems. These samples need to store in deep freezer that’s
why it can be used after long time from the sample collection.
The amount of water sample for analysis of D and 18O
by using mass spectrometer (IRMS) is very low (only 1ml) and
the instrument can analyze 20 water samples per day. Before
water sample used for isotope analysis, it need to filter these
samples using 0.2 µm filter paper (Fig. 2).

Fig. 1: Instrument of isotope analysis, mass spectrometer (IRMS)
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Fig. 2: Filtration of water sample

Materials used for sample preparation:

2.Sample bottles has to ringed with samples 2 or 3 times
which has to be filled in the bottles
3.Then sample is filled using 1 ml of pipette but it need
to be free of gas bubbles in pipette and then tight with
bottle cover (Fig 4).

1.1 ml of glass bottles (Fig. 3)
2.1 ml of pipette
3. Label tape and marker

Sample preparation procedure:
1.Before sample filling in the bottles, it needs to write
sample number in all carefully.

Fig. 3: sample bottles and pipette

Fig. 4: Sample filling in the bottles using pipette
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CONCLUSIVE REMARKS
Stable or radio-isotopes of water molecules (2H, 18O and
are commonly employed in groundwater investigations.
These isotopes are very useful to identify residence time,
recharge sources of groundwater and connecting condition of
surface water and groundwater. But in the context of Nepal,
isotope analysis is not much utilized for groundwater
investigation may be due to lack of instrument presence in
Nepal. Most groundwater analysis was conducted based on
physio-chemical and biological parameters. These parameters
are very helpful for water quality analysis of groundwater as
well as surface water but only using these parameters, it will
be very difficult to identify recharge sources.

3H)

Analyzing stable isotopes of precipitation, groundwater
and surface water, recharge source for groundwater can be
identified. Similarly, analysis of 3H of deep aquifer (fossil
water) can find out residence time and can also be investigate
possibility of recharge of deep aquifer. This source identification
of groundwater and residence time of deep aquifer analysis may
help to manage groundwater.
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