
Status of Early Information System Status of Early Information System y yy y
and Support of DWIDP to and Support of DWIDP to 

Comm nit DRRComm nit DRRCommunity DRRCommunity DRR

ShanmukheshShanmukhesh C. C. AmatyaAmatya
Chief, Landslide Management SectionChief, Landslide Management Section

Department of Water Induced Disaster Prevention (DWIDP)Department of Water Induced Disaster Prevention (DWIDP)

11

p ( )p ( )

December 2014December 2014

Country Background: NEPALCountry Background: NEPAL

 LatLat: : 2626oo2222’ ’ –– 3030oo27’ N27’ N
 Long: Long: 8080oo04’ 04’ –– 8888oo12’E12’E

T t l AT t l A 147 181 k 2147 181 k 2

Area CoverageArea Coverage
 The Himalayas The Himalayas = 15 % = 15 % 

(4000 (4000 -- 8848 m)8848 m)
Th Hill /M t iTh Hill /M t i 68 %68 % Total AreaTotal Area = 147,181 km2= 147,181 km2

 Total Population = 29.9 millTotal Population = 29.9 mill..
 Literacy  = 60.3 % +Literacy  = 60.3 % +

 The Hills/Mountains The Hills/Mountains = 68 %= 68 %
(330(330-- 4000 m) 4000 m) 

 The The TeraiTerai PlainPlain = 17 % = 17 % 
(60(60-- 330 m)330 m)(( ))



Loss of Human Lives from Disasters 

Boat CapsizeBoat Capsize
3%3%

OthersOthers
3%3%

2070 (2013/14) Total Death=436

LandslideLandslide
18%18%

AvalancheAvalanche
1%1%

ThunderboltThunderbolt
25%25%

FireFire
13%13%

Air CrashAir Crash
4%4%

DrowningDrowning
2%2%

FloodFlood
31%31%

%%

31%31%

Others: Others: ,Wind Storm, Rainfall, Epidemic, cold wave,Wind Storm, Rainfall, Epidemic, cold wave Source: MoHA

The Water Induced Disasters The Water Induced Disasters 
t t d it t d iare concentrated inare concentrated in

Central part of the country.Central part of the country.



TheThe CausesCauses ofof WaterWater InducedInduced DisastersDisasters inin
NepalNepal areare

•• HighHigh intensityintensity ofof rainfallrainfall

•• YoungYoung andand FragileFragile geologygeology andand steepsteep morphologymorphology•• YoungYoung andand FragileFragile geologygeology andand steepsteep morphologymorphology

•• EarthEarth QuakeQuake

•• HumanHuman InterferenceInterference

ThoseThose disasterdisaster causedcaused lossloss ofof liveslives andand propertiesproperties andand
environmentalenvironmental degradationdegradation eacheach yearyear..

Steps of Disaster ManagementSteps of Disaster ManagementSteps of Disaster ManagementSteps of Disaster Management

Prevention of Disaster in Source AreaPrevention of Disaster in Source AreaPrevention of Disaster in Source AreaPrevention of Disaster in Source Area
Mitigation of Disasters in Middle and toeMitigation of Disasters in Middle and toe
EWS to the communityEWS to the communityEWS to the communityEWS to the community

TheThe firstfirst twotwo belongsbelongs toto
StructuralStructural MitigationMitigation::
comparativelycomparatively costlycostly..p yp y yy

NextNext belongsbelongs toto
NonNon--structuralstructural MitigationMitigation::
Whi hWhi h ii ff hh Eff iEff i dd ii h lh lWhichWhich isis oneone ofof thethe EffectiveEffective andand importantimportant technologytechnology
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Training on EWSTraining on EWS

•• VCEWVCEW providedprovided trainingstrainings aboutabout thethe installationinstallation•• VCEWVCEW providedprovided trainingstrainings aboutabout thethe installationinstallation
andand preparationpreparation ofof SimpleSimple EWSEWS equipmentsequipments
(Flood(Flood andand Landslide)Landslide) toto twotwo HydrologistsHydrologists ofof(Flood(Flood andand Landslide)Landslide) toto twotwo HydrologistsHydrologists ofof
DWIDPDWIDP
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MatatirthaMatatirtha Rain gauze StationRain gauze Station
for Landslide warningfor Landslide warning

88

The EIS installed houseThe EIS installed house



99
The EIS rain gauze installingThe EIS rain gauze installing

The EIS equipment  installedThe EIS equipment  installed

1010The EIS battery installingThe EIS battery installingThe EIS solar panel installedThe EIS solar panel installed



•• TheThe EISEIS installedinstalled onon roofroof terraceterrace ofof thethe househouse
ofof MrMr KedarKedar TamangTamang (consists(consists ofof SolarSolar panelpanelofof MrMr KedarKedar TamangTamang.. (consists(consists ofof SolarSolar panel,panel,
battery,battery, warningwarning systemsystem andand rainrain gauzegauze))
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KhadichaurKhadichaur Flood gauze StationFlood gauze Station
for Flood warningfor Flood warning
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1313Site selection for The EIS flood gauze   installationSite selection for The EIS flood gauze   installation

1414Site selection for The EIS flood gauze   installationSite selection for The EIS flood gauze   installation



•• TheThe EISEIS installedinstalled atat rightright bankbank ofof SunkoshiSunkoshi
RiverRiver belowbelow thethe bridgebridge ((KhadichaurKhadichaur JiriJiri road)road)River,River, belowbelow thethe bridgebridge ((KhadichaurKhadichaur--JiriJiri road)road)..
TheThe equipmentsequipments werewere installedinstalled inin thethe househouse ofof
MrMr PadamPadam//BhimBhim//HiraHira TamangTamang (consists(consists ofofMrMr PadamPadam//BhimBhim//HiraHira TamangTamang.. (consists(consists ofof
SolarSolar panel,panel, battery,battery, warningwarning systemsystem andand floodflood
gauzegauze))gauzegauze))
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Future Plan of EWS InstallationFuture Plan of EWS InstallationFuture Plan of EWS InstallationFuture Plan of EWS Installation
The Early Information System is one of the most effective non-

l bli h b h di Istructural public awareness phenomenon about the disaster. In
this regard ,we feel a need of installation of EIS in many places of
the country. Some of them are.

•• KerungeKerunge KholaKhola LandslideLandslide area,area, NawalparasiNawalparasi districtdistrict..

•• HandewaHandewa LandslideLandslide areaarea TaplejungTaplejung districtdistrict..p j gp j g

•• LyangLyang KholaKhola LandslideLandslide area,area, AranikoAraniko HighwayHighway 105105++000000,,
SindhupalchowkSindhupalchowk districtdistrict..

•• GyapcheGyapche Landslide,Landslide, RamechhapRamechhap districtdistrict

•• DarchulaDarchula floodflood disasterdisaster

•• JureJure LandslideLandslide andand NaturalNatural Dam,Dam, inin SunkoshiSunkoshi River,River,
SindhupalchowkSindhupalchowk districtdistrict
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•• AndAnd soso onon



Effects and DamagesEffects and Damages
Jure Landslide and Natural Dam inJure Landslide and Natural Dam in

SunkosiSunkosi River, River, SindhupalchowkSindhupalchowk District District 
on August 2, 2014 on August 2, 2014 

((ArnikoArniko Highway)Highway)

Jure Landslide Natural DamJure Landslide Natural Dam
Si dh l h kSi dh l h kSindhupalchowkSindhupalchowk

BurriedBurried
Houses/VillagesHouses/Villages

Natural DamNatural Dam

Jure Jure BazarBazar

156 casualties,156 casualties,
buried >40 housesburied >40 houses

Sunkoshi Hydropower Dam



Rainfall atRainfall at BarahbiseBarahbise StationStationRainfall at Rainfall at BarahbiseBarahbise StationStation

Days Rainfall (mm) Days Rainfall (mm)

July 17 30.2 29 12.0

18 40.2 30 70.2

19 17.2 31 70.4

20 62.3 Aug 1 12.4

21 10 3 2 11 221 10.3 2 11.2

22 14.1 3 25.4

23 7.3 4 21.8

24 12.0 5 0.0

25 25.0 6 30.2

26 10.6 7 26.8

27 31.4 8 40.4

28 0 4 9 21 228 0.4 9 21.2

Cause and immediate Impact of Cause and immediate Impact of pp
the  Jure Landslidethe  Jure Landslide

CauseCause
•• Old landslide unstable massOld landslide unstable mass•• Old landslide, unstable massOld landslide, unstable mass

•• Highly weathered  Highly weathered  phyllitephyllite, , quarzitequarzite and schistand schist

•• Formation of tension cracks in the crownFormation of tension cracks in the crown

•• Stream water and canal water playing  roll to increase pore water Stream water and canal water playing  roll to increase pore water 
pressure of the landslide mass.pressure of the landslide mass.

•• Heavy rainfall triggered the Jure landslideHeavy rainfall triggered the Jure landslide•• Heavy rainfall triggered the Jure landslideHeavy rainfall triggered the Jure landslide



Damages and Impact by the Jure Landslide Damages and Impact by the Jure Landslide 

Hydrological StatusHydrological Statusy gy g

Gauge Plate installed to monitor the lake
water level.
Length of Lake: 3.1 KM
Maximum width: 390m
Average width: 195mg
Water Surface Area: 4,52,500 m2
Maximum depth: 47 m
Average depth: 21 m
Discharge Inflow in average: 200 m3/s
River totally dammed for 11 hours and
partially for more 1 hour

fApproximate volume of water in the lake:
80, 00,000 m3
More water can be drained out: at least
50 3/ (f 31 2)50 m3/s (from 31m2)
Recommended cross-sectional area to be 
opened for outflow 30 m2/day



Widening and Deepening outlet  Widening and Deepening outlet  
by Blastingby Blasting

Secondary outlet openingSecondary outlet opening

Right bankRight bank

LefttLeftt bankbank

Course Course 
boulderboulder

Fine boulder with Fine boulder with 
Silt and claySilt and clayDecreasing grain sizeDecreasing grain size

Secondary outlet openingSecondary outlet opening

Opening of Primary 
ChannelChannel



Efforts to open the  Secondary ChannelEfforts to open the  Secondary Channel
(August 28, 2014, Nepal (August 28, 2014, Nepal SamacharSamachar))

Water level is Water level is decreased by > 2mdecreased by > 2m

About 20mAbout 20m

The Natural Dam was Breached on Sept 7, 2014, 1AM The Natural Dam was Breached on Sept 7, 2014, 1AM 
from Secondary Channelfrom Secondary Channel
W d d b 20 ( b 2 )W d d b 20 ( b 2 )WL decreased by 20m (at present  by 25m)WL decreased by 20m (at present  by 25m)



Status of Jure Landslide AreaStatus of Jure Landslide Area

QuartziteQuartzite

PhyllitePhyllite & Schist& Schist

Jure Landslide crown areaJure Landslide crown area



Vulnerable and Early Warning AreaVulnerable and Early Warning Area

100m periphery of Landslide and flood plane area100m periphery of Landslide and flood plane area

ProposedProposed toto GovernmentGovernment ofof NepalNepal
SiSi thth 8080%% ff thth tt dd bb t it iSinceSince moremore thanthan 8080%% ofof thethe countrycountry coveredcovered byby mountainousmountainous areaarea

whichwhich areare proneprone toto LandslideLandslide.. MoreMore overover thethe climateclimate changechange
scenarioscenario playingplaying aa greatgreat rolerole toto increaseincrease thethe landslidelandslide
vulnerabilityvulnerability.. LandslideLandslide itselfitself isis notnot onlyonly disastrousdisastrous butbut itit
threatsthreats toto thethe people,people, infrastructuresinfrastructures andand agriculturalagricultural landslands ofof
itsits surroundingsurrounding environmentenvironment andand downstreamdownstream areasareas throughthroughgg gg
thethe riversrivers suchsuch asas LandslideLandslide DamDam OutburstOutburst FloodFlood ee..gg.. JureJure
LandslideLandslide NaturalNatural DamDam inin SunkoshiSunkoshi,, SindhupalchowkSindhupalchowk.. WeWe dodo
notnot havehave sufficientsufficient datadata aboutabout thisthis typetype ofof disastersdisasters..notnot havehave sufficientsufficient datadata aboutabout thisthis typetype ofof disastersdisasters..

InIn thisthis regardregard nownow onwardonward thethe countrycountry havehave toto thinkthink
–– ToTo prepareprepare inventoryinventory ofof LandslidesLandslides throughthrough outout thethe countrycountry..

–– ToTo prepareprepare LandslideLandslide HazardHazard andand vulnerabilityvulnerability mapmap (community(community level),level),

–– ToTo prepareprepare mastermaster planplan ofof selectedselected vulnerablevulnerable LandslideLandslide toto reducereduce thethe
disaster,disaster,

–– ToTo developdevelop EarlyEarly WarningWarning SystemsSystems onon thosethose vulnerablevulnerable LandslidesLandslides..

–– CreateCreate Coordination/communicationCoordination/communication friendlyfriendly environmentenvironment

–– EstablishmentEstablishment ofof AuthenticAuthentic instituteinstitute (Detail(Detail studystudy andand managementmanagement ofof prepre--EstablishmentEstablishment ofof AuthenticAuthentic instituteinstitute (Detail(Detail studystudy andand managementmanagement ofof prepre
disaster,disaster, DuringDuring DisasterDisaster andand PostPost disasterdisaster ofof LSLS



Support to Community DRRSupport to Community DRRpp ypp y
• DWIDP is working with local users committee to support the

community DRR in structural measures like, construction ofcommunity DRR in structural measures like, construction of
sabo dam, hill side work, and bio-engineering and non-
structural measures like community DRR workshop, roving
seminar documentary forecasting from NTV etcseminar, documentary forecasting from NTV etc.

• DWIDP in collaboration with UNDP worked in a community
based water Induced disaster management workshop ing p
chitwan for Kerunge Khola Disaster area people. And a study
on COMMUNITY BASED HAZARD, VULNERABILITY AND RISK
ASSESSMENT IN THE KERUNGE WATERSHED AREAASSESSMENT IN THE KERUNGE WATERSHED AREA
NAWALPARASI DISTRICT was done.

• DWIDP, Ministry of Irrigation recently developed a procedurey g y
guideline to work with local users committee for community
DRR. The estimated construction works up to NRs. 6 million
will done with local users committee and above NRs. 6million
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will done with local users committee and above NRs. 6million
will be done through Tender procedure/contractor.

Awareness Training Awareness Training Roving SeminarRoving Seminar

3232



Community Based Water Induced Disaster Risk Management Community Based Water Induced Disaster Risk Management 
Workshop organized  in collaboration with UNDP, Workshop organized  in collaboration with UNDP, KerungeKerunge KholaKhola

Landslide area, Landslide area, NawalparasiNawalparasi districtdistricta ds de a ea,a ds de a ea, a a pa asa a pa as d st ctd st ct
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Community Hazard map preparation by group work, Community Hazard map preparation by group work, KerungeKerunge
Landslide, Landslide, DhaubadiDhaubadi VDC, VDC, NawdalparasiNawdalparasi
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E kE kEmergency worksEmergency works

 DWIDPDWIDP distributesdistributes SandSand bagsbags (will(will bebe
filledfilled byby locallocal people)people) forfor emergencyemergency floodfloodfilledfilled byby locallocal people)people) forfor emergencyemergency floodflood
controlcontrol..
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E l I f ti S tE l I f ti S tEarly Information SystemEarly Information System

 EarlyEarly InformationInformation systemsystem forfor landslidelandslide inin KabilasKabilas
Village,Village, ChitwanChitwan districtdistrict andand forfor RoadRoad disasterdisaster inin
MuglingMugling--NarayanghatNarayanghat HighwayHighway waswas installedinstalled inin
20082008 withwith supportsupport ofof JICAJICA

 EISEIS isis installedinstalled inin SindhuliSindhuli roadroad ((GoJGoJ GrantGrant
project)project) DWIDPDWIDP isis asas counterpartcounterpart instituteinstituteproject),project), DWIDPDWIDP isis asas counterpartcounterpart instituteinstitute..

 DisasterDisaster duedue toto rainrain inin thatthat roadroad isis goinggoing toto bebe
dd ddd d (i(i i )i )addedadded (in(in exercise)exercise)..
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Provision of Additional EISProvision of Additional EIS
- 4- Automatic rainfall gauges (Sindhuli Ghari, Khurkhot, Nepalthok,Dhulikhel) g g ( , , p , )
- 2- Road information board (Sindhuli Bazar, Khurkhot ) 

HMIS DOR 
D t C t

DOR 
Bh kt

Dhulikhel 2 
Data Center Bhaktapur 

R Si Offi

SRDPU 
DWIDP 
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Ramtar Site Office 
DOR 
Bharatpur 

CID Division No2 
Sindhuli Bazar

Koteshwor 
Kathmandu 
E

3  

Automatic Rainfall Gauge 
 
 
Information Board

Sindhuli Bazar 

Bardibas 

East

1 
Information Board 
 
 
 
Office         Site No. 1 
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EIS  flow in Sindhuli Road

Mr  A: Road Administrator in 
Case1 Heavy rain Case2 Disaster or Accident

rain observation data flow
(altogether automatic)
disaster or accident data flow

Mr. A: Road Administrator in 
charge of EIS in DOR Head 
Quartor

4)Confirm the 
Accuracy of 

Road 
Users

Telephone
by

2)Input the 
information 
using 
mobile 

1)Police or Road 
Maintenance Office
Of Shindhuli Road

information to 
DOR by telephone

y
voice phone and 

send it to
the Data 
Center 
System

3)Send 
the 
SMS to 
Mr. A 5)After checking the 

Rainfall gauges send 
rain observation data

y
automa
tically 

5)After checking the 
accuracy of the 
message, Mr. A open 
the Web site to public 
and send the message 
t  R d I f ti  Internet

(by Wireless
Communication)

Data Center System 
Server

to Road Information 
Boards  

6)Message is displayed in the information boards and web sites to the public  

Mr. A

Internet

Internet Internet
(by Wireless

Communication)

SMS

6)Message is displayed in the information boards and web sites to the public. 
Message is sent to the mobile phone of officials concerned, automatically.

7)Asking the 
higher 
authority to 
decide to 

8)Instruction 
of traffic 
regulation or 

Warning :Disaster
Sindhuli Bazzar – Khrukot

Information
Board

Antenna

Solar Panel

3m

2m

road closure 
or traffic 
regulation.

road closure 
if necessary

Battery Box

3m4m

SMS to Officials
concernedWeb Site in PublicRoad Information Boards CDO and Police



TinthanaTinthana LandslideLandslide

occurred on Sept 17 2012, 1AMoccurred on Sept 17 2012, 1AM

(Photo by SC (Photo by SC AmatyaAmatya on Sept. 22, 2012 on Sept. 22, 2012 ))

Thank youThank youyy
for your attentionfor your attentionfor your attentionfor your attention


