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[Output 1]
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Flood Risk Assessment: DHMS, DGM, DoES
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Mainstreaming of Disaster Risk Reduction:  DDM

| Flood Forecasting and Warning: DHMS

=Strengthen of emergency information sharing /

[Output 3]
Strengthen of emergency response
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[Output 2]
Development of EWS in the pilot basins
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‘ Local Government, Community, DDM, DHMS
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AcpiumenProcessing P 23 TPT Montor 23 TPT Mondied
DVB-52 Satelie

. T

A TN
84 [HI_E_ Bt

WAN pon Connection with
[ Gigabit Hub SV/Router l-.__. GTSAWIS-MSS

Information 5ystems

2 TFTdpnir 33 TFT Mgnsor

12X TFT Monsor Data Ingesting and
‘ | l Froducts Dissemnations
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3.6 HimawariCast R{EVATLDHE

-27-


http://www.data.jma.go.jp/mscweb/en/himawari89/himawari_cast/fig/schedule_en.png

T—4 VE
HIGIRIERK (GLOF) ZELHKFEREIRNLTOS LY +
ERXRTHESE

4) HBIHERTRE~DOEE

%%HﬁL&%%%(«U:Aﬁ) iéemmws DD AHEEESEI T L, 2014 4 10 A
1 H~3 HZEJED R0 GTSIMSS 5% F— A2 L 2 BMEFERGAEICB W T, LFTOHEBIZS
WTBEEITo T,
@O #Hra¥ NWFWC 2RO GTS/IMSS 52> T K 3.7 12773 NWFWC N OSSRk E L 1 7
7 b ORRE R OVEIR it a% O AT
@ A v NRGR & D GTS HERERIBE M O IEIZ DWW T, #2354 @ ICT Division & O %
@ DCP INAIZ #4572 EUMETSAT ~® Registration Form for DCP Administration O #& H T &

HEf %5
e 1
_J:J] — - 'u = I"']
L
w.n-—,-':?"‘-:"‘
]
£ -\-_|'. L%“"’m, D’___‘%_-_\_L%l: Ej
COMMON RODM |
SERVER ROOM ) I|
e e | |

1 —
1] o0 i
Il

f I\@@l@;ﬂ@@lﬂ
=< 1 |
|

| P A

I —I |

K 3.7 GTS/MSS BE#BDOEER
5) ¥HEM OHATRIRE~DIL BRIV

2m5$2ﬂ95*§%ﬁﬁL EES (N arthary—o T AOREERTLE (BK)

2T, BATHEMM OMEEEMEHRRBR N ThZ, TuY s b 34BRBL,
%M®ﬁ¢%ﬁ%%nbtJﬂS%IW&bt%ﬁﬁﬁ@ﬁﬁ@?é@%%mﬁékk%u\
V7 NT = T HEHORMGER AR LT,

2015 4F 2 A 17 BIZiE, JICA FHERR A F4hE O EHEA HATRTIR IS B AV, MO 21T

272,

ME-E B EMERR R

-28-



T—4 VE
HGIRIERK (GLOF) ZELHKFEREIRNLTOS LY +
EXRTHEE

6) GTS/MSS B BLMAR BIEE~DHE

2015454 H 20 BT~V 2 24538 A Y L, DHMS & ORI T HAbEEITV, 1EE B,
VEEDED e IO W T HIEEIT- 17,

2015 4F- 4 H 22 H~28 HDO], GTS OEFERRIZHOWTIEA v RERERIZ A K58 & . DCP O
T OWTIZ EUMETSAT & Ol 2 S8 L7z, 4 A 27 BA > FRER & DD GTS [EIFED
B AR LT, WHBT 47 —& EUMETSAT OfEZ(Z// & DT 5 # D DCP DA
B T 5 L BMER LT,

2015 425 H~6 HIZHF TA v RKEF. EUMETSAT L OIERREHFICONT, ATV a—
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2014 4E 6 H 23 A5 6 A 27 HIZH T T, 4 CIP ¥4 & 24 4 (DHMS: 13, DDM : 2, DGM :
2, DOES : 5, NLCS: 1, DHS : 1) O&M% 15 UK HNLEEREITIHE 21T > 72, AHED R
AR, FRATICBE 3 2 BEARR 2R B E L WAL, AT ICLE R, BLOT U Ry hDOA A —
Th, EEHEBLTHMRLTLL 2 EThD,

WHERNFIZ DWW TIE, CP ICILEREROMME L Z T DRI Z S HHTH A LD
HIWrs D, AIENTEBROMRIFIRICBIT 5T — % & AW EZEHE & L3 3.7),

ZINEE, BRIT ORI, HoTHREWTHLANRETH LM, MEELZBZLHZ
IMEDD Y T DA RPEIZKE U TR WBLER & Hf5 25 5 20308 2 7,

6/19

& 3.7 Bk iﬂfﬁﬁ*ﬁ wHE Thu, | Installation of software in advance
Y=F: 20 Fri
Opening remarks by Director, DHMS
6/23 Remarks by JICA Experts

Mon General information about FHM
* | Previous study about the flood hazard

Runoff analysis by IFAS to simulate flood discharge

6/24 Runoff analysis by IFAS to simulate flood discharge

Tue Making GIS base map for pilot sites
" | Calculation of probable precipitation and discharge

\?V{e2d5 Flood analysis by iRIC to estimate flood area and depth

Making terrain data (TIN and raster) by GIS

6/26 | Flood analysis by HEC-RAS to estimate flood area and
AR GOEERTTHE Dk 6/27 | Mapping the result of flood analysis by GIS _
=2 Fri. | Extract settlements and facilities built on high risk area

iii) C/IP DHEEBIIRTHXE

HIRNDOEZ DRI THD Z Enb, GIS BIENME L 722 CIP O3 (BT E R
VERE ORI R DOVERE « TRIKAIFE OB ES) B L OVRIHACEMETICEE T 2 %o L CRiE%s
1T, CIP OfATIZ )3 2 BRMREdE 2 e L 72,
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iv) HEBERIC L A8 1 FERKETRR TORE

WHEB NN OFATRRER TR ENI(EE 3.5) Th o 7208, WHERITITZ ORBRATE) L THLZERIC
BT GIS Z W= 5L 2 e 4 2 RREICEENm E L Tnb, £/, fiftihg b
TODEM Ox T — i &HE FORBEICH bX-5< 72 CIP OFRMRE DM LA R CTERN-,

3) RHARNTET VRS

A7V xr PGB T CIP LT Y — R~ v Z1ER D 72 O I E T %
i L7z,

(1) HAH
) BEEONF—FvyS

Chamkharchhu JI133%121%. DGM 3 LT DHS DAERR L= — R~ v ZEET 5, WE &
LB EOFERO AR 7T2HELTBY ., BERKEETHIV A7y - T
A T OIRKIE LV ITA < AR A B> TW A HBICH D, Mangdechhu IS (2 1,
SATREPS(2012)(Z & - T GLOF (Zxt9 2 e AKNLEEMENT 23 Ikt ST\ 5, O, W)l
EhA ATVl MCEDMKREOEENM IO TEBY, AFXny = hCTHEET H M
Br O AR st S Z &R e ULTEH LTz,

i) FEMTSR & R

AK7mT =l NOXRTH % Mangdechhu JIFikk Trongsa ¥tds L TY Chamkharchhu J113lsk
Bumthang R W TIRENT 21T 5, FEfliZ2Y— F~< o FIZ o0 T, HIESCUHOKEIRESE O
W #E 7 C, Bumthang i &30 DL R, Choekhor Toe /NFARE I, Bjizam % % G2 VER
T 5, NI T U ADOATIFME UTE, KR EOMIC R &, BERRKIERE NS
ZHNDN, T—F ATBNTEIANAT— R~ TR W 2 SRRSO W TR 2R HLUE 1T
R, EDID, WL DNPD T U AT ATV, WIG IZBWTBEFDO N — Fv v 7%
&g REt L7z ¢, CBDRM, THURI KIS T 2% 472> TV A2 RETH 2 &7
ZELL, CPLEBBTCINEFE LT,

i) Ty 7 o =T

C/P ¥&BHIZ 1221 Mikell <° Flo-2D MNEAINTZZ ERH LM BIED & Z AR HEREILH
Fwn, KT r FTIE, FHEXRO CIP NEEICE A Z L0 b BN Y 7 MT
7V —DLOEERETDHHEE L. CIP DTS-, RN Y 7 &3k 381517,

& 3.8 BHICERTBYIrIT

Category Software Remarks

Runoff IFAS Automatic satellite precipitation download and flood
analysis forecasting

Breach HEC-RAS(Dam breach) Built in model of HEC-RAS

model Breach(NWS) Detailed model settings

Flood 2D iRIC Nays2D Flood 2D analysis for flood plain and river bed (integrated)
analysis | 1D HEC-RAS 1D analysis

GIS ArcGIS Distributed by NLCS
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(2) ETNMELES
i)  EET— X INE

2014 =2 F 12 H D WIG 2 A/IZBW T, T D 7 b —o B/ JLilE T — &7 | b 512 2 587
L. ZINFH OB Z ST, fRITICNBE 2SR T — X 12O\ Tk, 4 CIP ICHEME 2 HE L
770

WE LT —X13E 39 D@y THDH, DHS L Vit %2217 GIS 5 — ¥ % Bumthang |23
WTHER SN2 A TONY — R~y 7D LD TH D, SATREPS TliE, ALOS-PRISM & > —
DT —=FZ M2 10m A v 2D DSM HIERKL TEY ., A7m v =7 FOFITIZE T % 5K
WiEmT —% & LTERT 5, 72720, FTF—ZIIIEED B W ERA H 51F0>, Kl
TRMEAEED B DETITOWTITHEBE O S & ORICERN S 5720, B THRIEZT
VN, fHIE L7,

W LT=T — X%, ET /MUBELONHEDEEER LT 5729, DHMS @ C/P &£ 32 GIS
THEP A D, WEHOR—2A~ v T 2Ek L=, £7-. 6 HOWHEIC TS INE THA L,

% 3.9 INE GIS F—4YRF

Category Description Provider
Hydrological data Discharge, Water Level (Time series and location) DHMS
Meteorological data  Precipitation, Temperature, ...(Time series and station location) DHMS
Building Settlement, Hospital, Religious ... (shape file) NLCS, DHS, NSB
Infrastructure Road, Embankment, ...(shape file) NLCS, DHS
Topographic map Bumthang and Trongsa (shape file) NLCS
Land cover Bumthang and Trongsa (shape file) NLCS
Control point Bumthang and Trongsa (Excel, converted to shape file) NLCS

o ALOS-AVNIR2 DGM(SATREPS)
Satellite image GeoEye (Bumthang) DHS
Elevation ALOS-PRISM DSM SATREPS

i) MBI AE5HE

KGRIk C O 2 I #2014 - 3 A LA HURI S )2 SESn B, I Boet B & T O #ERE > GPS
TANEBME LB 2 2014 45 2 H 8 H~11 BIZ/)T TET o 72, EDOFE5E. )R
HEIZHOWTHARDFAEF) 200m HFRE) TEIT HI1IT7T —F DAY VY —ZANRARE LT
W5 EE b AT-n, BEEFTIEETIIN 200m [, ool cizFh kv BVRkE
THEZFEET 258t E L, CIP O 2157,

2014 4 2 H 26 H{Z. Thimphuchhu JI[{Z3\ T GPS OFEEHERS & CIP O L2 B L L
T, 7 A MIEEZIT-72, TOB, EFEANRAR 7285513 GPS HIEOENKE < D
ZENbholelo®, CIP ik L, FEMD FiA D h—X V27— 3 & GPS O M5 % H
WTHRRIIR O EEETHZ &L, T —X52HbETGISIZA R — T 2558
Fhi L7,

BKEHRCEREANT IS AN HIE - KT — X 245572, 201443 H 24 H~31 HIZ, %I
RIS U T NAE WA 2 DHMS, FEMD A > — 2 o3 i L7=, £7-. 5 4 18 H~25
H{Z DHMS @ C/P & ILIZREAOIIKAL ORI &, FHRE T (Bumthang HifE 2 i 5 /NI
Choekhor Toe /N#EAZ) OHlE, B X OREIEHIEREOT —4% =7 —EHFr ORI &EE{T->7-, 8 H
28 H~9 A 1 HIZHRERIZ, EAKRFFOETAHE XYy U 7 L—ya SZHWA 72O DOREIO
ARV 2 2 e S iritdnl C 560 L 7=,

i 55 W B, Bumthang 2 HEJE0 DEEFH<C, REXIHR L 720 5 HiEEW O 8 % Hhl Iz 3 L
7o FOBR SNBSS EORMBERTICOWT, F2RWIGIZTHRE L, Bbhi-T—#
1L GIS ECTHEEL L, dKALEMNTS X OWHEIZHW D,
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i) FERRUE HAFAT
- RHENTET IS XL AV RO L

Chamkharchhu JI[ > Kurjey 8117 o 32
Jii, Bumthang BLHIFTOERINE, B
X O R 2 /2 IFAS 12 X B
fEMTRE R A 3.9 07T, 6 A DWFHEIC
BT FIEROMENT 2 3hE L=, KOfE
Mt BRI A 7o - 7 A4 T DA X
> kA& T 2009 4RO RNI(5/1-9/30) T &
%, BHEHMEIZOW T, EHREE W
ek bE< HERNT —% % H
WA, A RN FoRE X, #
A LTI FINE L 72 o7z, i
R A =KL, $ D CIP RFEMBFHEIC
BT b S 7z,

FEH - BRI &b, EHOFRA
DKL NG > TEHT(3.3.1 HEM),
RNENRE L TWD 720, ORI
JECHTE BN/ NG & 72 > TN D, KU
DADIRNEHR & Uik, D)ALER L&
BTN N 2Tz D | IR A O N &
Nz & B 2 By 2R ERE o
FOKEARTE A B E STV ey, @ 2
WINEZBND, ITOWTIE, Ak
BERT — & 2T X L E o
NEHMEZBETX LT THLIN, 4

g

Discharge [m?/fs)
W -
2 =

Rainfall {[mmyday]

2009/51  2009/5/21 2009/6/10 2009/6/30 2009/7/20  2009/8/9  2009/8/29  2009/9/18

Rainfall {Bumthang)

Simulated Discharge (ground rainfall)

Observed Discharge = Simulated Discharge{ground rainfal+snow melt)
800 - 0
700 12
600 25
g =
3 500 375 8
E £
& 400 50 E
£ z
% 300 625 £
aQ =
200 " L/ 75
100 gy { ; }M Ly ey o [ \ v | B1S
o 100

2009/5/1  2009/5/21  2009/6/10 2009/6/30 2009720 2009/8/9  2009/8/29 2009/9/18
Preapitation (G5MaP) —Simulated Discharge (G5MaP)

- Dbserved Discharge Simulated Discharge (38482(v7))

B 3.9 IFAS [C&HREEBREBR (Kurjey)
(LRI E TR RRRR)

B WG RBERT — & CIEREEMNOBERIXE S 2 bhehoiz, £, =HBT L2
WITIE, BREET LV ERWDINMENH D Z LD, RBROICHET — 2008 L= 2%
EDEL LATKIIRICT 4 7 ) —TAkEzEHA L CHEEZFEHE L, MBI EEELEN
RRREEZMH O ITIEEDL o Tz, Ry OFEIFEETHA 50mYs Y T, B— &Lt
g H LML, iEE—27 ORE S BEOFIREEIIMLLS ez Lnb, 4%, DHMS 73
HoOKFE R TR 2T 2B, B oOmETREE 50mYs 5| & B2 2 & Cxhisdiuidss

B LIIREE N Bbh b,
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EERTHREE
- ERNETE - -
. _ & 310 HERERURE
7% 3.10 (Z Chamkharchhu J I3 35k: \Kurjfey Bjizam — Discharge
(Bumthang) & Mangdechhu JI| ¥ 5 : (m%s)

o AR E(H >~ LY =23 (mm/day) (mm/3days)  observed IFAS
Ei'zﬂam @5?4@%(73 /j\f - %,2 » F 2009 95.0 203.4 642 690
{}lhib) % jJ //\/I/{gflﬁ&ﬁ-l-ﬁ Lf:% Cyclone Aila
TP, IFAS IR &2 A L CEt %wm ;% ég gi gz
SUTo e, J OBEAE e K B 100 years 96.5 114.9 568 491
(2009 41 7 v Aila)Z7~7, IFAS 200 years 105.6 1228 611 573

T 05 g 500 years 117.6 133.2 669 676
DFEHT/37 A —Z 12D T, 2014 4 1000 years 126.6 141.1 712 753
7 HERiD IFAS (27302 % CIP AFREE
WHE T CIP NEIE LT2/NT A —HX & f# Kurjey Rainfall Discharge

3
AL (Bumthang) (m°/s)

° (mm/day) (mm/3days)  observed IFAS
AL, gRdkibseiTic ko DR %00 1385 e o2
ONTAED T B RE BB E R L TV 20 years 64.8 120.1 309 208
Lo ZHhUE, FERPEREIZ 1A 1HEOFR igoyears gg-g ig%g gg? igg

S N AN~ = > years . .

BCHY, B REERZOITY 500 vears 918 173.9 /4 475
BRNWZENHLH-H,. BERICERGE 500 years 102.5 195.1 413 545
SLEED NS DITH TV D Z & DR A 1000 years 110.5 211.2 436 610
LHEbND, AT — R FVER 3%2009 Cyclone Aila o> [N &/t &I Gumbel /340> H K& < 4b

\ B T b BRA L ORI L7z,
DA E L TR, Lz LTl

HENT O Z VD ZENEE LN EEX BN D E. FHMW/G T L TEFZ 1572,
k. B SNSRI EIL. EWS OEHOKALEREIC bEM LT,
- LTS U A
e HUBRAT O #E B, 2009 £ D W+ 27 1 > Aila FED i £ 13 100 EfER I &4 KX < EE- Tuwve
T EMBLIFASIZ Ko THHE S BEE R RHi R 2 [EIC L 2 BOKOMET > U 4 & LT
E L, LT 2 34hE U7, JREERRAT OFEMIC DWW TIE, 3.25 filcitik 3%,

iv) KPR BRI DR AR AT
- OKIREEE T L
SFGRIRIBIZ 81T 2 KR K D FIIC SV Tk, SATREPS(2012) M°Fujita et al.(2013) 244
DFATHER D D, K7 m Y= M T, WS CTEWW KT EIRE A O FTREME A e S v T
V% il(Chamkharchhu) 1 137235k: Cham_gl_198, Mangdechhu)![3E3: Mngd_gl_270) % <14 & L
T. BREACHIINWS)Z FlWTHREE IS S 2 L— a U 2 E i LT, KUEEBORELEE
TH720, 1970 FRNOERIEETO T My MgEEBZ AF L, WKEHEOZL A iR
U722, Wil e b REREBIT AR o722 L0, BUROmBE HWTHITZITH> 2 & L
72 BEL— VRS B0%RIREDET IL/NT A —2 2OV TiL, ALOS-PRISM DSM M T}
SATREPS(2012)" % D JeA THFJE & BB 1T E LT,

! Final Report of SATREPS Project “Study of Glacial Lake Outburst Floods in the Bhutan Himalaya”,
Graduate School of Environmental Studies, Nagoya University, June 2012

2 Fujita, K., Sakai, A., Takenaka, S., Nuimura, T., Surazakov, A.B., Sawagaki, T., and Yamanokuchi,
T. (2013) Potential flood volume of Himalayan glacial lakes, Natural Hazards and Earth System
Sciences, 13:1827-1839, doi:10.5194/nhess-13-1827-2013
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- REEBUKEER FRRRREO Y X 2 L— v 3 CRLERRAT

REEL I 2 L—2a UV THRLNTOKIAE FTONA Fu 7T 7 2 EifilsEREtd & L,
Mangdechhu JI1%iiiE MHPA 23R HR O F8#EFT D T, Chamkharchhu JI113i5i3% Bumthang 70
HR O Tt T HEC-RAS Z W T 1 IRTTHEHIT Y R = L—3 a3 U2 T, Ftlli 4 s
O R, HoKBIERRE, HERKEEZ S, TORE, Bjizam T? GLOF #i&ix 2,039m%s,
Kurjey CiZ 3,254m*/s & 720 | BEFTIC X D BEE R RHK X0 —Hrk & Wik & 22 o 7=, ik
EEIRF 1, Jongthang 7> & Bjizam % T 34 43, # LA K EC 50 43, FEHEHT £ T 88 47, Tsampa
5 Kagthang & C 27 47, Choekhor Toe /N## & T 34 43, Kurjey £ T 60 47, Bumthang it
HFE T83Thotr, HEE SN PR & M T — 2 0> B 15 5 U= Wi i o — 2 1%
EWS EMIZIEH S5,

(3) EEMIDEARAT & ~P— F< v F1ER

ERLOKIIHP AT C, RARIR BB EILE RN XX # O ELICAF/E L T2 Bumthang
i 3T, Bjizam f73T, Choekhor Toe fHiTIZ oW TiE, K 0 iR ifEE 5 L % V=il
BT 24TV NP — R~ 7O RZ 7 b % 2014 45 10 AIZVER L. FHM WIG |2 X B it
ZH%C, 2015 4F 2 AlCEM b L7e, fEHTICIX, IRIC Nays2D Flood # L < X HEC-RAS & & it
fRMT 2 U7z, BRRSfid, JKITiREE S T U A R OB R KR S T U 4 O &2 v
7o FRATAESR LB S I — R~ v 71220 T, 3.25 Sl 75,

(4) BABERE % 3.11 BKETHFHK

2\% 3.11 L: N (B%ﬁ?*ﬁ stftl Mdax. icenhario deI|_odF Scdenar:io
¢ et e Estimated flooding deptl Estimated flooding deptl
ﬁ:': % & @ X q:@ 7 & Location Type ~0.5m ~3.0m 3.1m~ Total ~0.5m ~3.0m 3.Im~ Total
ZHAWTHEFH LR Residence 0 0 0 0 3 1 0 4
w . Education 0 0 0 0 0 0 0 0
KIEEFE &2 R T, A Historical Place 0 0 0 0 0 0 0 0
=X ¥ Kagthang Health center/Hospital 0 0 0 0 0 0 0 0
{X 7k $¥§& &j B\umthang Commercial Building 0 0 0 0 0 0 0 0
B U 7 HNZEHL Farm Building 0 0 0 0 0 0 0 0
< Official 0 0 0 0 0 0 0 0
TErole, ¥ F U A Total 0 0 0 0 3 1 0 4
::\CE @tti&fﬂj\ Locati T 0.5i 3.0 3.1 Total 0.5 3.0 3.1 Total
. N ocation ype ~0.5m ~3.0m .1m~ ota ~0.5m ~3.0m .1m~ ota
GLOF v+ U A DK Residence 0 0 0 2 1 5
*\E = ¥ N B Education 1 0 0 1 0 0 1 1
B E: %I A3 BEAT 5 E Choekh Historical Place 0 0 0 0 0 0 0 0
TV ADOSEEE 7 ?I'eoe " Health center/Hospital 0 0 0 0 0 1 0 1
R - Commercial Building 0 0 0 0 0 0 0 0
->TEY, GLOFIZ X Farm Building 0 0 0 0 0 0 0 0
AR~ 00 B D Soar 0 T W
aEND, Mk, it
- - A L Location Type ~05m ~3.0m 3.Im~ Total ~0.5m ~3.0m 3.Im~ Total
A
CHAWb T {IE? Residence 0 0 0 0 0 0 0 0
— Z VLR 7 E Educalltionl 0 0 0 0 0 0 0 0
Historical Place 0 0 0 0 0 0 0 0
N2y N
67 R 3?) 5 Z CE &U\ E Bjizam Health center/Hospital 0 0 0 0 0 0 0 0
2 o ==Y =il i Y Commercial Building 0 0 0 0 0 1 0 1
{E hE" i& 6i 3 L\— f /ft ?— Farm Building 0 0 0 0 0 0 0 0
HT EMDL, A% b Official 2 0 0 2 0 3 1 4
Eﬁ%ﬁj—é: &Z)§t3§: Total 2 0 0 2 0 4 1 5
i L/ v N, Location Type ~05m ~3.0m 31lm~ Total ~0.5m ~30m 3.1m~ Total
Residence 0 0 1 6 30 4 40
Education 0 0 0 0 0 1 0 1
Historical Place 0 0 0 0 0 0 0 0
Bumthang Health center/Hospital 0 0 0 0 0 0 0 0
Commercial Building 4 6 0 10 6 27 7 40
Farm Building 5 1 0 6 0 9 3 12
Official 0 1 0 1 0 1 0 1
Total 10 8 0 18 12 68 14 94
Past Max. Scenario GLOF Scenario
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324 VRITEHARAAV ’NEE I ¥ — LY ¥ —BoEER{L (58 1-4)

BRI Y R 7 T2 A X FOBENMLT LR
DIAENTWZRWEIZOWTIE, k- #5638 M
ML TWAE LY ThHD, ZODHIEBASEEOHE Y-
&%%T%6Mﬁ%%fcm%%£#5:&ﬁm
DBICTARRE SN,

B ¢ EFACIZBEE T 2ITEm DO 7' 1 ¥ = 7 MNEEI4E
% (RN 1-4 GEEERIL) . 1-6 (HHRHEE) . 1-7
(RHARHI L) oY 1.9 (fF#Itfh SOP)) 1L DHMS
KON Y7 CIP BB CHE Rk = 41 5 B 5K F= itk Working
Group (LA'F TMDRR W/G| &3 %) THEET5F
ALY

2014 4= 2 H 26 HIZ DHMS O I L W 2 C/IP O & 4T, % 1[5l MDRR W/G U —
&/3/7%%@Lto£ﬁﬂ%$@i WIG B TR T, PO EF ki O>WT, 7T —H

BT 5B 5 EHiAk K& O Disaster Management Act 2013 k% (DDM (2L 57 LE L), _X—A
74 /nﬂﬁ‘ldz%fmﬂ HHF#ETH 5,

6 H 6 HIZDHMS OEf#IZ L Y DM %[5 < 4 CIP #6319 4 D&% 15T . 4 3 7] MDRR W/G
T—rvayTEELE, XR—=2T7A ViEREDLE2— - T v T — M EBINEEE
OHEMFEHICESX T,

LY - v a v T OEEFEERMNER 11 18T,
3.2.5 WHE%E U ZGLOFHtANY— K~ v 7DIER - thE (FEh 1-5)

1) N"NYP— K< 70K

2014 = 10 AICE L DT R T 7 Nk — R~ v TOMET — 2 OEE, fiffi 7 A —%
O, Fit T U A OFERFIE AT, 2015 45 2 412 DHMS O34 1 4 & i citk
Y= Nv o PR LT, P — R~ 7 ERoo Gl X, Mangdechhu J113ic8 : Trongsa
I Bjizam, Chamkharchhu JI[335 : Bumthang IR Bumthang i) DL F . Choekhor Toe
INEREIDTH D, T D%, A 3 O CBDRM IFEN O I CHISTIER 2D, fifAT X HIER K O
Al a=T 4 2R LT~y TOEMRICET 2 2HE A 2729, 2015 4% 3 H (2 DHMS DO+
W LB R OIER~ > T OIER & 1T > 72,

3.10 {Z Bumthang &4 Dk Y — K< v 7 (GLOF > U A « BEfER KT T U ) &2 Rd,
ﬁmﬁ%%%wfﬁﬁﬂﬁf~&%%ﬁmbk%%JﬁVTUiﬁ’W%%®%%iﬁﬁb
ZEWE IR KT B HEE & 72> 7=, Bumthang mifiFHIERD Tid, BT L 72> TWHEEO Lk
I CHRAICHEEIRKESEL O Tl Gangrithang /NEE T GLOF 12 Xk DK _EiRAKNS T
HINsZenb K70y NTEHEAIND EWS OEHY A L 205 H L7z BEEERIIC
X DR TR O E NI S ND & ZATH D,
AP =Ry AL, kR 3 Da =7 ¢ COBKIFENCFIHT M, FhFtmosEE
B LTCORANRRIAEND ZEND . v~y T DGIST—X %4 CIP R L g L=, 7=,
I58) 3 TREINDK I 2 =T ¢ OBEEAT - BREEFOHFRIZOWVWTIL, ~ v FIZhEREE
FLc BT 2 2 LT KRR SR AR TE 5,
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2) U—F VI I N—TTEE)

1) I—Fr 7 N—T1EHE)

Yok NP — R~y 7T =% 77 —7 (FHM WIG)DH 3 [F]
U—27 a7 A 2014 48 10 A 7 AICEME L, Mangdechhu 1| ;
R O Chamkharchhu JIFESRIC IO CTHERR L7 Bk A~ — R~ » | o
TO KT 7 N EEMICER LZRNER 10, 20E1E. 4

DHMS(3). DDM(1). DoES(2). DHS(1) % O* JICA HFiZ(3) TH
ol BEFAY— R~ v 7L OWBHRFR, ~F— vy 7o B
BHALRNCBEES B O REICH LTI LB T —2 3 V1T |

) MBEMESEIZ OWTCEE LAz, FFIZ, DHS 2% Bumthang

Valley Development Plan (3t~ 2 % —7 5 ) SERIMHEA L TV DLEFENAF— R~y 7
ERT Y =2 ROV — Rv oy FICRERZRN S H5E IR, RS 1 HR ) HHLH]
WCREREERSDL LD, NF— R~y TREMEBICHERRRTNT 5 2 & & oTz,

FHMW/G O 401U — 27 > 5 » 7% 2015 4E 2 J1 24 HICBIE L. b L7- kY — K=
v BT DRk O AT 72, & 1X. DHMS(6, REET), DDM(1). DGM(1).
JICA HHE@B)Th o7, BAKEDHEIZHOWTIE, AADERER Fidk:~0.5m, K FiF
7K:0.5m~2.0 & L<1E 3.0m, 2 Rk 2N B)N 7 —% o THIRBRICEA FTRETH D L D E
AP Ein, B Sz, £, AT TR SR, Rk Y TIZESSEE
PERA G FE R R E OB E D OB 2 08T L, FFREIZIXTR KRR R 2 G4 5
VERNHLHOO, BARTIINERT — X 03 lH T2 LW, BEWEENEH TE 20
TEMBELE LT ER o, FOMOERONEIZOWTIE, IRAEE 10 23R Sz,

(2) HANYF— F< v 7 & Bumthang B EHHE XIS D EhR st

FABFHMWIG V—7 ¥ 3 v 721X, DHS @O A L /3—
NHEART CTHoT-, £Z T, DHS ODFFEFENY — R~ v
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HULTOWHEGE (R) 2{EK LT, ~U 2 2 t0OHRBE A7V 2 — LIEBIEIZ LY GTS/MSS
VAT L, v=a T IARRKREMR T, OIT HRFEMOT-H, NWFWC ORI & E 72 T
PRHEEENT, &2 Rk (20154E 10 ALIKE) 120 £ &b,

GPV 7 — Z{EHICBI T B WHEEEIHE IR (%)
518 Bl T o S ik
1 A
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o BT — 4 LS

H3E T —H[ENL

B4R PUETHRET L

EBHE TSV r—vay
528 BT OEME T AT A

1 A

2 Rl OWE

(2) WHERERE

201546 H 30 H, ERHHEEE (%) MW, EMEPREHTH S
FHA 6 4412k L GPV FIFHEARIC 2303 5 ELisHE 2 i L7=728. |
OB LY . NWFWC ThD GTS/MSS i K A i - 72 EH 1 72 iHE
T 24ERICED B,

6) K& - WAKFRIZBET DEEE < == T VERKOHHE

(1) ~v=a7n (B) DR

2014 4E 11 H @ CIP ARFHHE %323 L 7= DHMS K& 580D CIP3 4 & 18 < NWFWC ToOF|H
ZHE L CSATAID 2~ - EBEE~=2 TV (£) Z1Ek L7z, 7272 L. GTSIMSS O#:{E
B2 5%, ~NY 2 L HORBEAF Y 22— VBRIV AT A, ~= 2 TIVHRRTER
T, OJT HRFEEDT=D, 52K (2015410 ALRR) It FELdrbDE Lz, v==
T (R) OHRIILLTO LY TH S,

G - YK TPRICEHT2EBEE~==2T VO HKR (%)
1. i
1.1 NAEAERL DA
12.f@MT & THROHHEL
13. K[ IHWMEIZHONT
2. RRIXfENT
2.1 1 | RA X it
2.2. M DRI & fR T
2.3.75 B R X AT
3. RERMEEOHIE
31K — 2 DR DO
3.2. = v MR
3.3 RADIEEL DR E M E
34 IKARE
4. Lo T
4138 — 2 DT H|
4.2 FELOTH
4.3 KA ED TH|
5.  RR~DOFER
5.1. KG~DFER DA
5.2 EFHRR TR & 55
53.f L FIR T R 55
548 L FIR T R HE
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5.5.J8 & ZEE ~DFIR
6. BKERROTH

6.LINDFEY hfsd, BV & DT
6.2.F0 D H R RE O T
6.3.50 - BRI O & T

7. BEEOTH
71LEOREY IRD, FEV KDY OT#
7.2.%FE DRI OTH

8. RiLOTH
8.1. 5 H &R D T
8.2 ;i ILKIR D Tk

9. JEDTH#
9.1. 17 D 52288 L fifthir

10. RBAHHWHEEH
101 FDOHH ENEOEST

(2) HHEDZEH

(D) TIRART=AY T DFEOFRE A7 ¥ 2 — /L OBIED =, Bl CHK D HPH T, Fioo &
B KB THRLI= s CIP IZxt LIME A Effi L 7=,

200546 H 9 H : v==7 /b (B) 1FAAE LKEISHEZ R (BINE 34),
- 6 H 12 A : SATAID O V#RERJFMPiER L4 (ZINE 34),
- 6 H 18 H : GTSIMSS #—"—DRKHERTINAE R EME LTI (BINE 2 4)
- 6H 22 B : NWFWC (2817 2 &R THRBUERHNZ OV Tk (BN 2 4)
- [AH : AWS 22 HiS D45 % OEREHNZ OV Tk (SN 2 4)
- 6H24H: 7 7AABNFTICKET25%OBRAEE - (Kl O\ T (BI#E 24)

3.3 RE 2T AIEE)EE

RE2 =TT ¥ L J]— WD 34 1y MRIIZEB VT, GLOF & OkK &2 xh5: &
L7- EWS 23085 - S S D | 120D 14Kk (201349 H~20154-7 H) OIR#EhFEHE
PIEENZ EIZUNIZED LD D,

3.3.1 BEAFRSUKCBLRIMER UK AR ERTICE T 23R & &R (FE) 2-1)
1) RRFILOREZACBEEOBUIR & FRE

(1) ARCEHE

T— & 2t OB ORE TR 31 RSN TW5S, KXBH Xy hU—27 1%
Mangdechhu JI| & Chamkharchhu )1l D FHiIE A S—L T, L, &% H o Mangdechhu
FLEFLH - EREOBKEROT-DIZIE, ERTOBEZRESELILERDDH, KT
0y x s NCIEZ ORISR SUBRERS 2 3T 5,

(2) XZHHH

T =2 T OKGBFTOREIZN 32 1RSI TV D, 321 Hi THIR~R7223, A<
SLBNOZEAREIC 2> TR Y, [RBM, FICHEOBINZITO ZLBREE LY,
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# 3.14 2%, Mangdechhu JI[ & Chamkharchhu JII¥i#k D i & AL OBLHIFT Td 5 Bjizam &
Chamkhar OF[ENE & OBRFTO T << OARSCERNFTOF Rt E SRR/ ik
mfE) a9, —OOWBIZBWTIE, LLFORXDAFL Y o

RN E = REWmHHE + FEEEHE + I AKRHE
FRoXoRHBHEITZROMMEEF L THD, HEFEREL Y D2 2R 6
7RV, IR T K 91T, Mangdechhu JII & Chamkharchhu JHHEIEE TIZEEHREDIT 5 %<
Lvh, 170%. & 50T 138% & FEH I2Z 0,

® 314 FRKELLHEE

Mangdechhu J1[ii3k Chamkharchhu ) 11335
Rainfall S.pecific Specific Rainfall Specific Specific
(at Discharge | .. (at Discharge .
Year Bjizam, | (at Bjizam Dlscharge Year Chamkhar,(at Kurjey Dlscharge
' 't / Rainfall ' 't [ Rainfall
mm) mm) mm) mm)

1996 1019 1631 160% 1996 889 1410 159%
1997 1406 1416 101% 1997 872 1248 143%
1998 1291 1799 139% 1998 815 1437 176%
1999 1301 1489 114% 1999 845 1311 155%
2000 1082 1673 155% 2000 687 1330 194%
2001 1167 1475 126% 2001 732 1195 163%
2002 994 1307 131% 2002 723 1159 160%
2003 1037 1552 150% 2003 598 1242 208%
2004 1138 1535 135% 2004 874 1334 153%
2005 892 1379 155% 2005 649 1163 179%
2006 1023 1279 125% 2006 780 1215 156%
2007 1014 1383 136% 2007 738 1215 165%
2008 1043 1396 134% 2008 813 1290 159%
2009 1116 - - 2009 712 1209 170%
2010 1158 1676 145% 2010 841 1421 169%
2011 996 1323 133% 2011 680 1224 180%
2012 827 1359 164% 2012 587 1170 199%
Mean 1088 1479 138% Mean 755 1269 170%

3.16 | Mangdechhu )11 & Chamkharchhu JI1 3 OBLAIFT T O E 2, X 3.17 2B
FrOfEE 29, # 3.14 278 L7z Bjizam & Chamkhar O FEHJE S &1L, T LT,
1095mm & 1840m, 767mm & 2470m T 5, Bjizam /0 LG OFE S 2660m H15 Tld 1497mm
& Bjizam @ 1.4 f%. Chamkhar ®/) L3 3090m #5 CTid 1533m & Chamkhar @ 2.0 {5 DN &
Wb, EEOENE ZATIEL Y ZL ORBFES TWDH, MIBALHBOREDO S\ @i E
HAIZIXREBAIFT A 72V DT, ZOLWHRENHI TE RO TH D,
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= :\1. v el ¥
| e N
S T T S o S S T
B Ay < A\ M 4
1 { \ . ~ -
i )i - i ;8708
P & i {
/ Ir/.r‘ j = ; $ 3 ~
_} \ { ok : S : . 2895
A 213 /
f LI i | 50 2 ' o |
1095051314 ) g0 B
X 1497 _?Eosi 730 1539 eggn‘g o 13!42:33530 2630 3009
1460 | N N 2860 \ S
N %1w J'x\ : , 1780 v\ ¢
1 S Y x 1150 A
. j1 II & b Py L %Y &
- A L 1 %, 10 P O L
! 6™ U S (N 1830 g PN
. — - L sidgs L f 2 o f1%80¢ (]
I I | — T 767 i S o 11380
\‘l_ |, —’ 'I t k </
148916 3833 < ) 419520~ %
g, - 1060
F P e o 1140 0 220
= ~ ) : -1 4 - ™ X |
< W, ™| A { { -l
: Wi@ e i L e % ~ = ,(:

B 3.16 FRRESH(mm) B 317 S&E AT O=EE (m)
FEWEFIZZOTaY s BT

AR E S 4% BLHIFT)

K77 Tk, X 3171 f“%fr?ﬂmfﬁ%ﬁﬂ%%#Té@T\ﬁﬁ@iDE
R NEOBRINHEINS, SESHA TORNEBINT. OB BE KR S LN N T

%, A1k TR DT — &%Abﬁt%ﬁﬁ%&UM%f®ﬁﬁ£ﬁ®I%é%&ﬁb
Rk OBRIR >~ b U — 7®+¥%j$¢5 E MRS D, ETo. KEIRORARLRCEE A 5]

DIz, MEICES HEMIT 21T 9 %
LT, T z1T 5 SN H 5,

2) EF - FHEDF ADOUKEED S — FEE

%52 & 4% Mangdechhu )1 &% OF Chamkharchhu )11 il Tl /KA FEERT O @R HED Hi
T35 (X 3.18 M), 2014 4F 9 A B384 T, Mangdechhu J1I Tl Bk 2 SR A D
FIRX 3 BAR S 4u. Chamkharchhu )1 TIZFHEER OER P ED N TWD, ATy =7 b
TEATHUYWKTERS AT LML, ZDDOKIFEETICE T, THEF - Bk EbdT
HERHHRTHY, 7rVx7 bTHE, IO DEHE LB ZAATTIEE 21T 9,

Frio, THE23# T Mangdechhu R EFTIZSW Tk, DHMS O » 3, & . Mangdechhu
Hydroelectric Power Authority (MHPA) & OIF#ILAT & EHE 41T > T 5, 72, Mangdechhu
DTER AT LOE L 2D 3 s a—/Lb— AL, Mangdechhu FERT O X A2 =—HN|Z
RETDHZENEEL TR (RIIBEMDAHRT D), KXo cr METHS ., HEHT
RO FRMBIE O b &R DSHEFFEE SN TOLFETH D, 728, MHPA [Tk 524 ic
ik S, FEEAThEX X Druk Green Power Cooperation (DGPC) IZBESNDH Z & &5,

(ZiE, BIHINE TITHETHIC AR T 5 2 L 2 B8
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TOPOLOGICAL MAP OF BHUTAN
(SHOWING TENTATIVE LOCATIONS OF HEPs BY 2030)

=z

Bumthang

Lhuentse

ARUNACHAL
PARDESH

Dugties i
[y

Coar

(ﬁar ] o
m: e o
& Sasure ",..:‘... § Sarpang

. Chukha Hydropowar 2R

Ty
Fasetia oy ey

L1
el . Tala Hydropowsr

W 1

WEST BENGAL ASSAM B exsminG Hers O rooume sTATION
RESERVED PARKS

B Hers ey 2020
BIOLOGICAL CORRIDORS

| HEPSs During 2020-30

:131 UNESCO HERITAGE SITE

B 3.18 T—AVIIHBITHKAREIE

(1) BHEEFTOBE
7% 3.15 | Mangdechhu & & 7t & OY Chamkharchhu-1 $8 8 AT OB 2 2 777,

Mtk DR EATE X LK FNTH Y | FEARGITHEUK S L %2R E LE 10 km TZ)IL e
AT D, FEMEHIIH TR & 72> T\ A2, #K=S GLOF (2% 5 2 fizk ’ﬁ
KELEH LD,

Mangdechhu J& &l O &% FHAL K& 13 8,500 m¥s TH V. T D HH 3,700 m/s 1&. Hilsid Kok
{1 Cd %5 Metatshota 1#1> GLOF % HiAA T\ 5, —J7, Chamkharchhu-l Z&&EFT D% a1tk
TEIX 14,474 m%s THY . D H 5 5,068 mfs i, ki KK T 5 Chubda 0> GLOF
ZHIAAL TN D,

W AT OGBS TIX, GLOF M OWKIN G ¥ Alisk 2 r T 52 L2 B E LT,
7 MBI L 72 5 FRiliak OEARES STV 5

- BUKHZ LD 10~15km LG I T DIIAKARFN S AT 2

- {AKALT — 2 DERE S AT A

- BHUAT A

F72. MHPA TIIHREN LHEHOLEOTH, X L@ A b O LK 10 km @ Bjizam (2 2
AL OFFEEMABZRE L, 24 FFREEAH COBEMRZIT>TnWD, A7av=2 T, #%ikd

% X 912, Bjizam | ABREROKM G 2R E T 5 & FFHC, Bjizam XV & 512 19 km i
ICHRNFIERE L, UKD 7 — MMEZIT I 12D ) — ¥ A LEFERT 2,
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% 3.15 Mangdechhu B U Chamkharchhu-| #EEHEOHE
Mangdechhu HP Chamkharchhu-I HP
Basin Mangdechhu Chamkharchhu
Dzongkhag Trongsa Zhemgang
Catchment Area (km2) 1506 2891
Type of Dam Concrete Gravity Dam Concrete Gravity Dam
Dam Top level EL 1,750.0 m EL 858.0 m
Riverbed Elevation at dam site EL 1,694.0 m +EL 777.0 m
Dam height above river bed 56.0 m +81.0 m
Length of Dam at top 141.0m 149.5m
Probable Maximum Flood 6,220 cumecs 9,406 cumecs
Standard Project Flood 4,715 cumecs 6,889 cumecs
GLOF 3,715 cumecs 5,068 cumecs
Design Flood 8,500 cumecs 14,474 cumecs
Full Reservoir Level (FRL) EL 1747 EL 855
Mini Draw Down Level (MDDL) EL 1730.5 EL 848
No.s of bays 4 Nos (including one standby) 5 Nos (including one standby)
Crest of Spillway EL 1702.0 m EL 810.0 m
Installed capacity 720MW (4 x 180 MW) 770MW (4 x 192.5 MW)
Total cost Nu. 36,572.60 million (2008) Nu. 69,328.62 million (2011)

(2) BEFRERT OB IS

K F1FE BT O IR AR B OB E~ = 2 TOVEE, fEsk 2358 L DGPC [ZB & #4 1 2 Bf
INHZ Lo TEY, BIFEATIL, Mangdechhu & EHT, Chamkharchhu-1 FEFT & 412

Z 9 LIEEEHIHE S Tviel, L7edo T, IRIEFRZ A TOREITTH D, Chukha—%ﬁiaa
Ar. KO Tala & (W37 Thimphu k%ﬂi;ﬁ@ Wangchhu JI) {22V T, DHMS i E &
& H 12, Department of Hydropower and Power System (DHPS), DGPC, K OF, BiHio & L& B
FHITOET V) T aiTolz, B, WTHDZ LIHOWNTEH, MM & BRI
IR % {8\ 72 Ve K 1 S O K B 0D fe i KA D BUE 2 13 L T 5 28 BOKGREIBERE R O
T2 DERITAH L TR,

Chukha #EFR

1988 4E(EMA NI S N7 — 5/Tﬁ%ﬁwmﬁ%fﬁ@%MW)T%éoﬁ%@ﬁ@
ﬁm&A@Lﬁ%%kmmcmmm; B ARE L, oKX RO KN IEHRE X L&
PRAT M OV EBATICE > TV 5, dkiFED & — H%?iCMmmT@ﬁﬂmﬁ (A < HLE
éhfk@ moﬁm%ﬁztﬁﬁf% sl LR 5, 2009 EDY A 7 s T A

mzmoﬁm%ﬁwbﬁﬁ%kmbfmé 7ok, 71— MEREBOEEE T 0.33 m/imin (5 &
mm®& N E2BT57-)IZ574) ThD,

Tala #EFRT

2007 FHZ5ERR LT 7 —Z U ig RO K IIFEFT (1,020 MW) TH 5, HUKH 413 Chukha F 8
OB TICALE L, Z D7), BiRO Chuzom D KAM.DIE7H>, Chukha 38T & & BHEIC ;ﬁ?%
L7277 — MNEEEIT > T %, Chukha J8&EAT & el U CTHRUK X ANOBUK A3 & < |
KD HHOHERE DRI D 7N, Z D728 2099 (EDYA 7 v« T A THFIC %%ﬁ ﬂﬁ
TWb, 7ok, 7 — FRBGEEIZ 05 m/min (FBE 13m D57 — F 22T 5729I2264y) T
b5,

-56 -



T—4 VE
HGIRIERK (GLOF) ZELHKFEREIRNLTOS LY +
EXRTHEE

(3) BBITENEIHE EAP DEfE

DGPC L. [AI/KZIZALIE T 5 Chukha 3ERT & Tala BEATICOWT, Hi— I -B2a1T7EhEr
[ (Emergency Action Plan: EAP) #3RET 5 Z & & L, BiFFR FE TICEHEERITER L TV D,
2014 NI REEER II'I’*EE’%E.@T%T%MI-I’%%%ML\ I %Ob\TW§%7§V:7y7°LTb\
<EHEITH D, EAP 1L, HEE KK H LfisR R B0 O T iiB(EROL MR EZ B
E L, £, MEETICHKE éh’(b\é Emergency Response Team (ERT) O BRExfIG %2 HiE
L7Z2bDTH D, # 3.16 (T EAP ITHIE SNT-BEE L~V LIS FIE (SOP) ZRTd,

A% . Mangdechhu #& & FT<> Chamkharchhu-1 ZBEFTIZEB W TH, [RERD EAP 2R E S LTV
LT ERTFRIND, A7Vl NTIEROBKTER, BERHNIZD D5 it L~ LD
SOP [3fFk D EAP SRIEICE T 2 IEME L & bILEMITOEND b D TH Y | FHRIMTHOART —
JARNE—Z3HE T, CORICEE LI EmaED D,

% 3.16 EAP DRBELANIERIEFIE(Chukha/Tala EAP &Y)

Description of item Event Level Action to be taken

If the river inflow is Normal No action is required. However, the plant operators at Dam and in

less than 600 m%/s Power House must be alert and monitor the condition for further
development of the risk.

If the river inflow is Alert Reservoir level shall be maintained between EL. 1838.00 and EL.

between 600 to 2000 1339.00. The head dam unit and Shift Incharge, Dam control room

m*/s shall asses the condition at dam coordinate with Incharge control room
for regulation of load.

If the river inflow Emergency | Shift Incharge, dam control room shall inform the Incharge Power

above 2000 m*/s and House for total shutdown of generating units. SCE shall confirm the

still in rising trend approval from the competent authority before taking the total shutdown
of power house. Follow the shutdown procedure

3.3.2 WIREWSEREH D= DEART — & OINE LT (FE) 2-2)

1) HMERRE

EWS BXiE TE A R ~DOREMEFAA L, 20134510 A~11 AIZHh T T, SRR coFx v 7
F7EHEEOE T, R 31T IR L2 TR T, DHMS BB K& OV Fitlk TR E & & & b IcE i
L 7=, & 7=, Mangdechhu ) I13ii35k @ Jongthang 7K {7 #t5% & 8 7. Chamkharchhu 11378 @ Kagthang
KON Kurjey AKNLFFER EAEAT, £7oE@ A Lo X U—FBRETEICOWNTIL, ZDk, Bk
MDA 2 Fh L T D,

£ 3.17 BhEBRFETER

Date Works
20 October 2013 Sun | Move (Thimphu to Trongsa) stopping at Wangdue FEW Station
21 October 2013 Mon | Site Inspection at Bjizam / Meeting with MHPA / Visit Trongsa AWS
22 October 2013 Tue | Site inspection at Jongthang
23 October 2013 Wed | Site inspection at Jongthang / Site Inspection at Tingtibi, Zhemgang
24 October 2013 Thu | Kick-off Meeting in Trongsa City Hall / Mover (Trongsa to Bumthang)
25 October 2013 Fri Courtesy to Jakhar Dzong / Site Inspection at Kurjey
26 October 2013 Sat | Site Inspection at Chokkhortoe and Kagthang
27 October 2013 Sun | Site Inspection in the Bumthang valley
28 October 2013 Mon | Kick-off Meeting in Jakhar Dzong
29 October 2013 Tue | Site Inspection at Tsampa (Trekking)
30 October 2013 Wed | Site Inspection at Tsampa (Trekking)
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Date Works

31 October 2013 Thu | Site Inspection at Tsampa (Trekking)

01 November 2013 Fri Site Inspection at Tsampa (Trekking)

02 November 2013 Sat | Site Inspection at Tsampa (Trekking)

03 November 2013 Sun | Move (Bumthang to Thimphu)

2) BETFELNIES K O GLOF EWS D

(1) BEFERMEROFM
i) AWLS DO

UTNEAIAWLS THEDI TN D AT N =37 — 2 o TOWRJIRABRNCE LT D
Tl afER LT,

BEF LR R DR D728 U TV & A I AWLS DR E K OVBLHANME L Z DHMS @ CIP & & %
WU TDAFr 2a— )V CTHETDHEELIZ, BfEENZT—2 b AT L, mitaiTo7,

- 2013410 A 20 H : Yebesa on Mochhu AWLS OELAFE T L7 L — % —HUKNEF
- 2013 4-10 H 23 H : Zhemgang on Mangdechhu AWLS ® /7 /LKA G

- 2013411 A 7 A : Dangsa on Phochhu AWLS ® /37 LKAz &

- 2013412 A 7 A : Yebesa on Mochhu AWLS TO 7 ILEIKN EF O R E/F2E

T — 2 O ORI, W DOFEN RN & WIANEL OFEDE = a&irZ &, A
TIEREEN 7202 & Th D, il EWS OKNMEHTZ O OSHICH#E LT TH A LEN D 5,

AWLS DKM FikE LT, 7a— b, JEHR N7l b= =Rl
b5, 7a— FRITFHARFNLET, NOEEA R, WEOREWJITIL, ZOREN K
OB LD DT, WY TIERY, T2, EHRKITHOWTIE, 2 E TDHMS TRE
ENTZENHDHN, FEMEIZID o —NEEE 0 RSN KRERDOT, EEsns

WH ZEThotm, L—¥—=iL Yebesa on Mochhu JI11Z 2010 4E 10 HICRRE S L=, 45
(CHERERT°, 2012 4F 4 A I3 Z#& T LTE Y, 2013 4 10 AZII N7 AUCE D #a 2 &
Ni-, F7=. Tamchhu JINZEEE Sz L—F =KL BHZK T Lz, N7, % IZZER
ZRELRITIIER LT, BHERIETH N, BREEDZ LIk T, WM X 55k

U%%<_&ﬂf%5o@@%E%%<ﬁ@ﬂﬂf®ﬁ%ﬁﬂﬁbfwéoNNSTﬁbh
TWD AWLS DL IIAT AR THY  1FEAE M T T ARIfEbN TS, BISEIR b
TN, EEEHETOXEIC L =050 TH D,

i)  AWS DOFEAH

UTIWZA L AWS THEDON TV D — RS o — RO EEANERNI T — 2 DN
HTORBITHE L TWD Z & AR LT,

BEAF B A28 ORI 00 72 8, 2013 45 10 A ~11 A2 DHMS @ C/P & & % {Z Chamkhar, Dangsa,
Simtokha &% OX Hongtsho @ U 7 /L& A 1 AWS DR E N OBUAMR L ZFHE T2 & & bic, BE
éhﬁ_T 57%)]\331./ *ﬁnf%ﬁ")f\_o

ﬁj‘m Y7 TCHEEET Sk EWS Tid, Tsampa (21 AWS %, Z DI D 4 >FTd AWLS

TR SR —ARET D, _h% TN LEGHTHY | BHREFITBNT
%Eﬁﬁfcﬁl&ﬂ?&()\ FEBHN CEOMBEZRET HZ LD RO HNDH, Bhutan IZFRE LT
WD REEELN N ATRE Y —IX Hongtsho & Korilla O— Rl o — L HEEY VU — KO,
Thanza DEEY P —TH %, Thanza DEEL LV —DOT — X ITII R AR EEBHNNH Y | #E
Bl EFE & 135 2 B 72\, Hongtsho & Korilla O — &%l o — L &RV o H—0D 2012
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5 H~2013 4 11 H DR K BEDO K Z K 3.19 |ZRT, WA OMEIXEN. BE L I
L, o0 o —TERAZE U TCORKBRNIZE L TWA EEZ NS,

3000 2000
g at Hongtsho g at Korilla
(@} O
] k]

§ S
B 5 _
SE S €

S E S E
o Q.
S S
kS 5

] 3
§ 0 g 0

0 3000 0 2000
cumulative precipitation of BPRG cumulative precipitation of BPRG
(mm) (mm)

H 319 —@FE+E Y —(CWS) LEEXMEL (BPRG) DEHEKEDLE
(2) GLOF EWS D

Punakha-Wangdi i 2 5% & S 7172 GLOF EWS O#LHfitis% . Wangdue @ =2 > h 7 —/LjL— A D
BIHGHAT, SOP OERfi, FEREDEE R ZE2 L, GLOFEWS L& b0 THHZ &
R L,

GLOF EWS % 2011 4@ Phochhu )1k~ 6 50 AWLS & 2 -2 AWS, Wangdue @ = > k
72—/ L/L— A Punakha-Wangdue Valley ~® 17 O HY A L L OFRETIhE -T2, T —4
REHRITA Y F U LFERBEZHEH L T D, 2013 121X, AWLS, AWS, P 1 L Dk,
AWLS DT v 77 L— R&1T\V, % 88itisk 2 Mochhu JIFEEICIEEE L=, 2014 FE12iX, &5
[Z—2>0D AWLS DOFXE % & LTV %, GLOF EWS @ SOP 1% 2012 EIZ il & 41, 2014 £
JEBRICfE - T, B ST,

2014 % 7 H 15~16 HIZ2F T, Mochhu JI| By TR H Y | B L ~LIZE L=, SOP
RS X, RESEHE, oA TOEHREZED, Mmetl., AKX TR E TITE LW
LU, 2L 92 GLOFEWS ITIEH SN TV 5,

BRI EORESE LTI TOHORZET LTV D,

- KRR TH D AT AL VDA FIOKEL T, BB EE D | B % B A 7R
2720 YA L U NRREB TR o 7,

- EEXOWEL Y= RARRLEZ N L, EMERRESHETE 20,
- WEBEOT =T ax MREN,
LRoEnE, MEREE SN TEY, METNE AT LALEZOND,

BEDOT AT AT GLOF 72X RELTEY, B INIERLTEHENTH D,
Wangdue Tl 1968 FIZFERIC LAWK THENSIR S NI Z End 5, 4%, BERIC X DK
LRIETE, MOEENR TERP BT TCELLIURPLETHA D,
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3.3.3 MMEWSOEE - AFRZEOMEHRERE (58 2-3)

1) EWS 6=

T =B ML DWHHBEOFER, ATV MIBWTHESET L PERY AT LOERIT. X
320 IZ/RTIEY TH Y, EHA Thimphu @ NWFWC NIZERE SNHE=H U 7 - Tk
(TMP) . Mangdechhu JI|iiik o E & fiiiz% (MND). KO Chamkharchhu )13 (CHM)

OB D 3 DI KBS 5,

Thimphu & NWFWC (%, &% - KRBT —# ZERNANOZETHZLI2L D, BRAD
PR TRIRHT 21TV, o, BB THRERZ RO 2 ha—rv— A5z 5, —FH T,
Tk O YK B L, ] - KR EZERT 27200 B8l 27 A, 2 b %
MIEEHT a3y br—b—bh KOMERICEHRZBHTL2ERI A L2V —L0 D,
SRR 1T, SN TR L THIET 2 Z &R RD B0, EREh HF ER%
EARE LEEBEMETY v andbDeT 5, o, ZBRBNORTEIZOWTS HF M
MiFR 2 RRE L, A - PRICBRERERE, BV A Lo ¥ U —%0E U THIBERIZHH T
XHbDET D,

72, ko BEMBIHIETIC R T 28T — Z 1%, HF JERRICINZ . LG 2 METEOSAT
[N TR &AL, DCP (#%1k) Z & L C Thimphu @ NWFWC ([ZEzk &b Z &L L, @
fBlElg%E 2 L2 (BB EHERT2) Z &2k BRER L 27 AOFE#EED
m kAKX 5,

METEOSAT
DCP#E{R
G;S‘ = Tsampa AWS
FIT=2, (CHM-TSM)
~ g/ e
£ A &
% g | longthang AWLS -|L Kagthang AWLS
A L (MND-INT) o (CHM-KGT)
2 |
- AE ‘
B T $
ki
I!!J ! Blizam AWLS Kurjey AWLS
H - ) -KJY)
T T— ol (MND-BZM) | (CHM-KJY)
NWFFWC HFB{E (E7) R -
Ciiie) 1 | icanedls
v !
U RF TLEVRF
(MND-DZN) (CHM-DZN)
A8—Fuh ! 3 i
A—Fub p | HEE{EEER i HREERGEEA |
=
Ri &
b\ 3 HAlLLaT— A28 —  |<pe HAL 27—
i H (MND-SRN) (CHM-SRN) < {CHM-SRN)
i g
o ES
= = (VLR FALLET— ¢ HALLET—
T H-> (MND-SRN) (CHM-SRN) {CHM-SRN)
Lsl HALLaT— HA LT — AL AT —
B (MND-SRN) (CHM-SRN) (CHM-SRN)
< —_
B 3.20 & AT LERE

2) AWLS KU AWS

(1) AWLS KT AWS DELE

HRHDHWNEIT v 77— K425 AWLS < AWS Hi5CTH 5 Bjizam, Jongthang, Kurjey,
Kagthang 33 &2 OF Tsampa OB #iFHA %2 DHMS @ C/P & & (2 2013 4£ 10 A 21~26 H, 10 A
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30 H~11 H 3 A XUV 11 H 24~29 HIZ5ME L, L& DOREE M O R ER B 0D 7= 8 DO il 5 | & &
17,

Jongthang (22 Tid, Mangdechhu 27 A~DOBIKOEZERfH 20 L THHIE L720 & D25
B DHMS 72680 . CIP & & 612 2014 -2 A 4~6 AICHEBIHFA LT o7z, IHHUEOK)
5km By A B, S REZIT 72, 24T X W Mangdechhu 4 2 ~D kK D EI R
Mz 15 X9 Z LR TE T,

IRALET % %95 Tsampa. Jongthang & Kagthang Ti&. KN ERIARZ1ERL T 572, 1)l
OffiZEZ, CIP L& blZ, TNEI 201445 424 H, 5 26 H, 6 H 10 HIZ T 7=,
W82 5% EBLAYE  (Measurement of Peak Discharge by the Slope-Area Method, Techniques of
Wiater-Resources investigations of the United States Geological Survey, Chapter A2, 1984) (2 L 57K
P B AR A B 3.20 1R T, KNI F~v—7 ZHAEL LT D,

12

\
\
\

— Jongthang

Gauge Height (m)
(o)}

4 TOGIII'JG

= Kagthang
2 T T T

0 500 1000 1500 2000
Discharge (cumecs)

3.21 FRERKEIERAIM R DKETEHR
(2) AWLS KT AWS DAk

) AWLS DHEE

AWLS H150F Bjizam, Jongthang, Kurjey % OF Kagthang T ¥ | KALFHERE D72 ORI S

SHBFTCH D, AKNLERE LTIE, DHMS @V 7 L% A A AWLS Ofgs & LTt T N
TN —DE@IR LTz, @BIRFEAIL, 7 —F 0 TOERFEE LT, RTFRES RN T T
WD TIRNT ETh D,

AWLS HS IERHE ORI F 72O A 2 v, KRB BHIH O o — & LTiE, B
BHEIC HREATRE — RS S T o — 28R LT,

i) AWS DR

AWS |3 Tsampa |ZEXE S 415, Tsampa [Tt T, B TH Y . GBI E L 72RO 72
VARG CH D, 321 X 331 HiTHRA LA - EBSNOZAEoRRBIcH Y | &
FARBLNET & 725, Tsampa (2 IZ—ARB972 1 RS BESRIT 0 Tl At b RE SN
Al

Bk —E L CEBEMLBESE LB X 2 EEAMEF 28N Lz, EaTix, #EE
BAKENDHDHEEBZ D & A ZZICTHILERS LD T, Ny 77 v 7 HOE T
WEEFBRET S, KNMHED ST LA —1F 332 Gk~ L5z, fikick s H—
DFEY NFEINTWD, NIV —Uld, ZOREREAEET 720, Kt Hh—>
TEB|E LT,
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3) BEVAT A

BT D 5 B DCP X E s 2 Bl (20134510 H 20 H~11 A3 A& N11L A
24 H~29 H) OfER. 5 &FTd DCP B EH D H 6 3 &7 Cldk H RO G 213N A MK <
A2 AR EAHBA L (3—a v oI 5 Fre b Raes), -
DHMS (%, I —nr v NOHEEMEZ 5 (AAROHEHETITRY HbW) 75— 27 A (K
A NEN—EOREZBA =5, MPVERFBER T —X%21%5) bAZELTWD, it
S TDCPZa—u v ORGSR HHT 5 58 E Lz, EUMETSAT 75 DCP (BT 58
MR AENE L, MAFHE 2 SITE L TGRE L,

Mangdechhu )13 & OF Chamkharchhu 113k T 32 HF @E 2>\ ik, HLERHR B LW
333 IR OBLHFH ARG R A B E 2 T, WIGEIFIRRE, AhEsk O EN ERIR AR LD
O, HANEM OS2 ER LTz,

T EWS O@(E S AT AT 5 . HE. UHF 48 I 5 o J8 R 5cEl » 24 CTlzH>W\ T, 2014
HF2 H 14 Bio7—% EHEER (BICMA) (2T DHMS & BICMA O E I « i L
7. F7-. EUMETSAT & DHMS & @ DCP &gk Fhi X 12T A8 a K LT,

BICMA /6, HHMIZTHE9 D Tsampa BLHIFTIZIW T, vy MAUDME T 5 B
WZOWTHEMANZEZDO 2N L EHERT DX I EGENH 72D T, DHMS (2 X5 E L DR
xR LT,

DHMS 23M# 2 7523 A JE I D —EBIlc oW TlE, BICMA IC L AE L OFELE VE L35,
F 72 .EUMETSAT & O JEI O FHHELIL CIP 23T - 721412 .CIP 7> 5 BICMA I[ZH #7595, DHMS
& BICMA & O TR O JE I HEL /7y A2+ 3.18 IT/RT,
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EERTREE
& 3.18 il EWS [CREAH SR B KB DE S FHE
Prew_ous Band plan AIIocate.d Revised required Number of
Type required roposed b frequencies frequenc new Remarks
p frequencies P BFI)CMA y by BICMA in b CIIDHM)S/ frequencies
by DHMS Feb. 2014 y
3700- 1) Please allocate 2 frequencies
4200KHz 4050KHz 3000 - 4200KHz 1 which RBA™* is not in use (refer to
RBA's letter to DHMS).
4400- 2) DHMS would like to use
3500- 4500KH 4405KHz 4400 - 4500KHz 1 4050KHz for night time
7900KHz communication if still available.
7075- . .
HF -
7145KHz 7100KHz Cancel RBA is already in use.
7850- . .
7000K Hz 7870KHz Cancel - RBA is already in use.
- - - 9000 -10000KHz 1
29.7- 29.9-
30.0MHz 30.0MHz 29.95MHz 28.0-30.0 MHz 3 (29.95MHz was allocated)
1) Revised required frequency is
still under review between DHMS
402.0355-  |402- 10210000115 2020355 , xgrE;JMETSAT official in
402.2005MHz {403MHz ' -402.2005MHz ge. )

UHF 2) DHMS will request 2
frequencies upon the review has
been completed.

Order of priority This frequency will be used as a
- - - 1. 450 - 470MHz 1 substitute for Wireless LAN.
2. 470 - 512MHz

*RBA: Royal Bhutan Army

4)

LRy AV HE

2013 4 11 A 24 H~28 H DITFE T, DHMS @ C/P & & 12, BLHPEE K O 27— 7 =L
H—LOWiErsEm L, N4 oy MEBIZE T 22891 L ¥ (Mangdechhu : 3 J&,
Chamkharchhu : 6 &) OBARIZRERES A N (EAH 7 Epr & ¥ 2 FEY 1 b 2 &) Zh
BTz, A LR EY A FOME AR 3.19 17T,

EREREY A FIZHOWT DHMS OAE A1, 2013 4F 12 H LI, CIP A EAR & 7o - T HIER
Bl E ARG s O, REHINVHZES . NLCS) ZiEH 7, DHMS @ C/P 7% 2014
43 A 3 H~4 HI|Z Bumthang ¥ Land Lease Committee B2 & D Wi, Bl DHMS 47 ¢ ¥
— & DOFE YA MR A FEM L7, 2FFTE B 10 decimal (K 405 m?) LAT & 3k/N T Land Act
2007 |23 L HHUIER & 72 573, DHMS OEZE 2 H-S % . NLCS 723 [F Act DR E &
L CHHOMEA TIZARINAEZRA Lz, 2B, Z ORpHEIL, AWS & O AWLS % &5 A
MZHOWT S [RBRIZEH S 472,
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Mangdechhu J1[#E15

% 3.19

EHYILY

EREYIFOBE

No. | Name of Siren Location of Installation Sites Local Focal Person Discussed
Towers Description Land Latitude Longitude Name Organization &
Classification Position
1 Bjizam Village | Grounds of Government Mr. Sonam | Principal of the
Bjizam Primary land (School | 27°31°20.35”N | 90°27°29.32”E | Tobgyel School
School grounds) M. Dzongkhag
Kinzang Education
Officer
2 Dam Site Left bank next to | Grounds of - - Mr. Karma | Chief engineer
the dam crest MHPA Chhophel of Mangdechhu
(under Hydroelectric
construction) Project
Authority
3 Power Plant Grounds of the Grounds of - - Mr. Karma | Chief engineer
power plant MHPA Chhophel of Mangdechhu
(under Hydroelectric
construction) Project
Authority

Chamkharchhu J11 515

No. | Name of Siren Location of Installation Sites Local Focal Person Discussed
Towers Description Land Latitude Longitude Name Organization &
Classification Position
1 | Choekhor Toe | Higher ground in | Government Mr. Pema | Off. Principal
Primary the school land (School | 27°40°28.00”N | 90°44’06.06”E | Thinley of the School
School grounds grounds) Mr. Taw Principal of the
Tshering School
2 Kurjey Village | Above proposed | Government Mr. Tashi Mang Ap of
AWLS on the left | land 27°3534.57”N | 90°44’06.06”E | Wangdi Choekhor
bank Gewog
3 | Wangdicholing | Grounds of Government Mr. Health
Village Wangdicholing land 27°33°33.30”N | 90°44°41.02”E | Namgyal Administrative
General Hospital | (Hospital Dorji Officer
grounds) Mr. Pema | Thueme of
Jamtsho Chamkhar
Thromde
4 Bumthang Slope near town | Government Mr. Pema | Thueme of
Downtown entrance gate land 27°32°51.78”N | 90°45’13.68”E | Jamtsho Chamkhar
Thromde
5 | Gangrithang Higher ground in | Government Mr. Principal of the
Primary the school land (School | 27°32°54.90”N | 90°45’34.17”E | Jamtho School
School grounds grounds) Mr. Pema | Thueme of
Jamtsho Chamkhar
Thromde
6 | Gyelkhar Big rock near the | Government Mr. Pema | Thueme of
Village left bank of land 27°32°13.68”N | 90°45'42.30"E | Jamtsho Chamkhar
Chamkharchhu Thromde

5) FEEAMLARE (B) OfFK

BIMFARER . RGO KSR, R OBLFBLHIBESR O L B 2 —I2H5\ T, DHMS fif &
OILFEWEZEIC LD | F EWS (22705 EANEEM (A BB, Bl 1 Lo R OuEfE v A

T L) ATDINDEICEANERE () 2EK L,
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VERK & A7 SRR RE R (22) 12D T, 2013 4 12 H 16 H 2 DHMS /B LL T . 4 Division
Head OIRJFED b & N % PR L. &z imm¢2H7H TR Eh7- ICC &EIck
WT, JCC AU N—2BDOEEEET,

6) FbXTEIARTEOEME (FMBEZERFE)

) ER
BLUNBEM B E R AT ~D T 7 & A TR, %5%@%%?%0T%%@ﬁﬁ@ﬂ%?%0\i
T, AFIITEBOTD THREMMARATEIC /LD, THEATRMEIES, RO E
N7 = ADREBEO LR TR BHM OMEREE DT O 56, M OIS I 2RRICE by
TENEZDND, Tz, HEEEN, EHIROMEDIC, WYL ORECHE TEH G
TOZEFEELNLEEZDBND, T T, M EE@OD}Xﬁ’EEJﬁ?‘ét&) BUBEAT

FEELLETIC, 207 n Y= MCBWTBIER OB Y = ARBEFHEDO LR THZIT D
ZLEl

i) BATELARIREY

Y= MITIT 9 EARTEDONE % Bjizam BLURIFT O, 7 DA 4 (4 O BLRIFT O EH1
T xS ARBEELRE L2, DHMS @ CIP & H[F CHMFHAE . SR, HimfEak. %
BEHR, BRERER AT o7z, MER LIEKEO—# %X 3.22 1TRT,

l322ﬁ5“ﬁi*1$®lﬁ® 51

i) FMBEREEY

201442 A 28 HIZHEL LHREBR b 5 3 EH ~AMBIKIE AT > 72,3 H 4 BIZ RFEE % B &,
DB DIERILZ W 2T, 3 H 6 BICEMEFZIE LTz, 3 H 9~12 BIZEmESF . DHMS
O CIP L BIHIZ TRREY A N OB EIT o7, RIRHC, BASEROFF TS Tl s % 506 L
72. 3 H 28 AICHIMZES L O &AL - AT LT,

iv) fETESE
DHMS @ C/P & H[m]Chii T HIZ Y720 (ZBHMIMAN D 201446 A 15 HIC LHFA25E T L7z,
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7) BiHuEfEER

2014 4£ 5 H 19~20 H(Z DHMS 0 C/P & 32 EWS THIVY 2 29.8 MHz D HF o> BiiiE (=
HRREAT o7, BEOHSIIS U 3R ERR L, EZEETV, ZIEERBEZE L
oo ZOREREANT, SEUEEY I 2 Lb—va Y EITV, EREEST VT T oI
RRBRE ST,

3.3.4 A ay MRB~DOEWSHES & Oask D& A (FE) 2-4)

RK7ay 7 N TEHATDHEWS BHEEEM X, & JICA B —EFAFLIC L V#EST S Z
L e oTnG, L2 -> T, DHMS il & o JLFEFEZEIC L 0 ERR L - S SeEfiftieE ()
Ze_— 22 LT, JICA BEM RO BIEARRICIY £ & D OE¥EZITo T2,

MHIEHETIE, 2014 4 3 AIZIIAR « AL Toiu, 11 BICE A Ok E THNRBRG I D
:&%ﬁﬁhfvt#\Arléwmi% T 2B L2720, EBEOARIT 4 5 HiEN
D2014F 7 H o7, B, BRKIEERIZ)O D ZNE TOEEIZILLTO®EY Th D,

& 3.20 BMEBAZEDEHOLATHEERZENE

Date Works
31/01/2014 Submission of 1% draft of specification forms for public announcement
25/02 /2014 Teleconference with INTEM Consultant who contracted to prepare specification forms
07/03/2014 Meeting with INTEM Consultant to reassembling of the specification forms
14 /03 /2014 (Interrupt of specification preparation works)
22/04 /2014 Submission of 2™ draft of reassembled specification forms
09/05/2014 Meeting with INTEM Consultant to recommence the preparation works
21/05/2014 Submission of 3" draft of specification forms with some revisions of condition
04 /06 /2014 (Breakaway of INTEM from specification preparation works)
16 /06 /2014 Meeting with JICA office to accelerate specification preparation works
20/06 /2014 Meeting with JICA HQ to confirm schedule of specification preparation works
04 /07 /2014 Meeting with JICA HQ to confirm inspection procedures
11/07 /2014 Meeting with JICA HQ to confirm schedule of public announcement
14 /07 /2014 Finalization and submission of the speciation forms
18 /07 /2014 Public announcement

1) BHERTRE~DOIR

A~V a AR E T — LA OB ERTHE (2014429 H28 H~10 H 4 H. [ 10 H 7 AH~25
H) IZH720 . KT D= OEZER OBRF rlGiERED 7= D%, DHMS | & OFf#E % %
BLiz, 72, £ 321 [ THHMFHAEDOEITEIZ DHMS BEE & & HIChEfTL. e iE
L7,

BIMFHE ORI R, 1Z3& A EOBRIPFT M VERY A L2 U — BITOHY A MW T, B
I 720815 D3RR & 7= 73 . Chamkharchhu J1E42 0> Tsampa #LHIFT . Mangdechhu J 1135 > Power
Plant E8h¥ 1 Lo Z U —IZOWTIEL, HI%LE L72ilfE M felr bRV 2 & 2V L7,
AT IOV TIE, Kurjey =2 b o —/b/L— A L ORICERE S L5 Kagthang BLIAT I S5 E
BERE (@3 hikiRE) 2Rl E2 2 & Tiﬂ;ﬁ"é Z & L L. Power Plant 241 L > # U —
(ZOWTIE, FHEY A PSRN EBICRIET 52 & Lotz

F 72, Trongsa lJTIZOWTIE, BITEARNEE LR ULM TH L7720, BEREOB AN D
KR 7RO 2N AEE & 72 1) | Trongsa Bt} O DHMS SINES LB ~D T T 2 U —R B D
AIRFEZIT O ERIRFIC, # U —Z K EE T, BIREORIZT 7T —7 vV EikbE T
ETHORbMEIToZ Lol
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% 321 ERMBREXREORMERRETE
B+ REAE
10§ 7H~8H LA E %R
10 A 9 H~15H | Chamkharchhu JIiFIZE 1+ 5B ERBR R UBMEEERET
10 A 13 H~16 B | Trongsa 2 FF & U Bumthang &7
10 A 17 H~20 H | Mangdechhu JIIFREICE (T D BIERBR R UM ELERE
10 A21 H~24H | BHAETHRERBRERVRAREEY ATITHH 53

5
e

e =

KagthangAWLS 1 bk T iE(F 5k Trongsa JRAEIFHFEFE DO & & TORITH A |k

o

2) BB OHMATRE~DILR

AiTE 3.2.2 1R LI/ E B EMERRER . KOV IICA FHEEE S i 0O G M R AT S IC S B
HV, IhEZELE,

3) B BIERTOXEE

B OB BMIPEAHEZ IS8 - T, Mangdechhu JIFREICERET D 2> b o—/LLb— A
IZOWT RO ENTWA 72,2015 4 3 A 4 HIZ, Mangdechhu Hydropower Authority

(MHPA) O X LT HEFHITR & Wik - 21T o7-, (& LT, AFEETian=—KHND
fEME PR Z TR 2 B OB EZ T 20, WE LOERH - 72720, Bl fEE B O
—EErarha— A —LELTHATLZETERE L, B, BIERBRERELZIT T,
X ESG TN B & 72 > 72 Power Plant O L o X T — 2O\ T, O TH AT HFFE
PrRICiER L7,

4) AWLS BRT* AWS REBIEE~DFT B

EEREORREZ T, BEMEREEE (N 3 btk 282K - KB
(AWLS KN AWS) #EFEEDORES DHMS L[ TiTo 77, XEORNEITBIHEI D%
EALESC A, BESROREDTERET, UFTOHETITo7z, (¥ 3.23 LU 3.24)

- Jongthang AWLS : 201545 H 9~10 H & (* 23~25 H
- BjizamAWLS : 5 A 11, 26 H

- Kagthang AWLS : 5 J 12 H &6 F 5, 10 H

- Tsampa AWS : 5 H 15~18 H &1 29~30 H

- Kurjey AWLS : 5 1 20 H. 6 1 4~9, 13 H

R E % OB OBMEDOHER bITo 72, I 62, BHER CORGFET—ZX & ar br—b
=L TOZET =X EDOIHRIZ LT —HEEL T —XEE 7+ —~ >y FOFERD
1T-o7=,
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Jongthang AWLS

Tsampa AWS DR &Rt Kagthang AWLS Kurjey AWLS DR %Rt
B 3.23 FJ/EINT= AWLS & AWS

Jngthang AWLS Bjizam AWLS Tsampa AWS 0)7}(14 |:|+

Kagthang AWLS Kurjey AWLS MK {zEt
B 3.24 AWLS & AWS [ZEREBEIh =KL 8 BI# S
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5) NWFWC Rty b r—l— AR BEE~DXE

EREREOREE T, BEMHEREES (Y 354 12X5 NWFWC KOy b e
— L= B T DR EEEEZ, DHMS & & I kEa21T-o 72,

NWFWC : 2015 4= 2015 4 4 A 24~25 HEWRGBEH T > 7 FRREME OPRIE « RiE % X
L7, 4 H30~31 HiIZ&% 7= Mo MTBW TS 2 SRR o 8 >
W, ~ U asfl, DHMS & BICMA O %2 38 L7, NWFWC IZFE T 5 GTS B
R ICOWTIE, 3.2.2 HilCREH Lz,

Mangdechhu = > b 7 —/LL—2 (MHPA ¥ 52 =—) : 201546 H 7~8 HIZE =4V
V7V AT A PC KTNCOS £ =4 —FxH PC OFRE . Jongthang, Bjizam [H {3 HEs
DX LTz, B, DHMS 31 > ¥ — % halfRa BHEEHE &

Chamkharchhu = > k@ —/L/L— 2 (Kurjey) : 2015 46 H 9~10 HIZE=X U V7 v AT
2 PC e OY COS =4 —3K - H PC D%, Tsampa, Kagthang BLRIFT & o i@ E 1%
DOF#E, DHMS IZ L 54 v ¥ —F v NalfRBak s XE LT,

= v ha—L— AR ORE - i o ha— L — AR OB E
(MHPA #2211 =—) (Kurjey)

T T O A =% MAlRBHE i%vl:%
(Kurjey)

6) BEWMYA LV UERCRITHERREFEE~DE

Mangdechhu JIEHR : 2015 4F 6 A 7~8 H Bjizam O A L U EEORBE L MR T H & &
2. BV A LUl EEES A SR Ls, ORI CIIRT R IR E,
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Bjizam #3414 L B Bumthang Downtown 8 41 L L%

- Chamkharchhu JII¥#it5 : 2015 4% 6 H 9~10 H . Z4R¥-1 L8 (6 fHfT) OXE AR T
5Helbic, BFiERA S O BERmORER L R LT,

7 V7 by TREERA~DIE

B 2T LD L b a—P — o v Z—T = —ZATOWT, 2014 4E 11 A LI, ~V =
L& O EITo T, FAlE U CTHRIEZIT O LBEO R W EOKERAEE (KR 7Y —
DT T TFIR) b BRYA L UoREBEE Y e — T 5O OEERE R & & B K
ELT, VAT A% THZ ETHRE LT,

2015 46 H 4 HiZ, Thimphu @ NWFWC {ZC, DHMS D /KSGE « [EGRE DO S &0~V
arft kY a—Y—o v F—T = — ZAEEEOBAN TN, BEfED UNDP ZH2IC L 5K
Sutron fEA#5E 0> Punatsangchhu JIEiE RS & 2 7 AT~ T @5 HIEENEMME L T
HZENS, AU H—T 2= ALEMEIC - TEBY . Z08% DHMS I L v 2% 07,
WS DN STV WD EEHR 2N 0 b2 < | BIEHENZICHO TEEFHZ &V
F LEOEEKET S Z & T astticfER L,

AU 3 AR R E T — A OIRER, 2015 42 6 A 23 HIZED TIEIEFHEIZOW T L,
ETENFIZOWTHERAE LT, 2016 45 7 ABIEAICB T 54 v ¥ —7 = — A &% 3.25
2R,

fg e aicial

s

FLOOD FORECASTING AND WARNING SYSTEM [EX

Mangdechhu (MND-CNC)
I T
2 e

___ e X 2

— - e inee | 44 i Y 3
Prengua oee | 81| Sesi] i | [ilened
Chamkharchhu (CHM-CNC)
T

KBS R AEE BEAET
3.25 BB RTLA—YF—MUE2—T1—R(F)
8) BEHIEHDOIHDER - BHAMORE

FHIEE S S R T A DR BT O AKAIIZ ST, DHMS il & s 1T -7-. BEHFED
Punatsangchhu Il R o 2 7 A & OBEGHED B “Alert” & “Alarm” @ 2 L~ L& §%
ETHZLE L, WTOOBRIFTO KN Alert ICE LRSS Cay e —)L—ADT A
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TAEDERENPFEE LI, Alarm ([ZET D EERY A LN EBRETSEEEET D (-
72 VYA L T RN E TS IR WTEE) .

Alert L~YLICELT-HEE T a2 b —Lb— A KON NWFWC [T RHIIC A D Z 272 b,
VAT AORHGEIZER OBLS D . ERERNIE 1 BIEREOHEE THIMIND ZENEE L
<, LEnoT, Alert L-ULE, FERAKMEEE (52 FMREtKk) (CRET 5, Alarm L
AUUZOWTIE, 2009 FEICRE LT A 70y « TA TOERWELE LT, FELRND L0
TEARREOU KRR TRET D,

Bl L~V DOFRIE

Bjizam KUY Kurjey (ZIXBEH OKSCBLAIFT A H 0 . Z VLD KAAEIZ R B KN B Hh R
(H-Q #h#R) MDD LN TWD, FIFIZEEE L7- Jongthang, Tsampa, Kagthang (22Tl
BLH TS Wrim & 21Ty, R S BLINEIZ TRMAZIZ R 5 H-Q #ift 4 K7z,

Alert L~V DOF%E Tl BLOBAIEBIKAL 2 i KOKAL & FLiATe2S | Bjizam & Kurjey O]
BUAFTIZH T D 2 APtk & % it i Al bk CA- MR O B U L7l & Db %97 -
7= (8 322 2M), Z OfEHE. Jongthang K& OF Tsampa (2O Tl 2 4R R K 23 KR BF &
D HETFTREVEAICH > 727280, Alert LT Z2EH LT, KEBKA E 45 2
LT,

Alarm L-~yuiX, JFRIE LCH A 7 a7 A4 T OEEKNALE L., Jongthang, Tsampa, Kagthang
DOEBRFTIZ OV TIX, Bjizam, Kurjey Ofi#IFT Ot & % el gl THE L72E E L
(& 3.22&0),

I

# 3.22 EHAFTOEMLANIILOREIRN

BAIRE  HKEBKAL 2 FEREER K Alert L~ JL Cyclone Aila Alarm L~ JL

Jongthang 5.6m 6.30m (235cms) 5.6m 7.98m (499cms) 7.9m
Bjizam — 3.78m (303cms) 3.8m 5.00m (642cms) 5.0m
Tsampa 4.6~4.9m 5.34m (92cms) 4.9m 6.76m (240cms) 6.7m

Kagthang 5.4~5.8m 5.51m (153cms) 5.5m 6.82m (398cms) 6.8m
Kurjey — 3.05m (225cms) 3.0m 4.13m (586¢cms) 4.1m

VAT AE LT, WTROER L~ Lo T, BUEOZEEN 72 < RiEEEREN L
FREIZHE 2, 2015 LI OBLIFE R OB RS & A IR, KINKBORE a2 ke Lok
D&, MEICS U TEAMBREICFIRICAET 2172 Dtk LT 5,

3.3.5 EWSEAMHESH~ = 2 T AVDOEREOHHE (58 2-5)
1) ~v==T7VOMER

(1) S

AJEE 202592 CIP X, DHMS K SCEDEI 7' v Y = 7 v~ F— ¥ —, Punatsangchhu jiilsk
DOBEAT EWS D% (E K OHERFE BRIZEE LW X OBE EWS OEH AT (SOP) Z1ERk L 7=
Tuazl hR—T ¥ —Th D,

(2) THEEWE
~ = 7 ARSI OfGE &2 3K 3.23 1T~ T,
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BERETHEE
% 3.23 EWS EA#FEET 17 IILEREEIEE
: E'f — = P % BINE N
20 Wi EEN . LR 1
4
21 < BEfFPunatsangchhu-EWS B
30 PAAL IR TE A B OE STk
1 W TEE) R, AR AR 2
- BEf£Punatsangchhu—EWS
3 g B L5 oy ha—/L)L—A, AWLS 6
259 ek - K TE Y ETSOP () 9
2015 - = -
] 2% ETSOP (%) Ml L 3
. ~ =27 (L) 1Erk
- e fl# = (Thimpu)
! BB | wemm, 4 L BB 6
e CNC, AWLS, SS in Trongsa
e BLAHL% 500 7 e e 2 :
e CNC, AWLS, SS in Bhumtang
¥ <
8 RIBUE | rmamee - g E 5
:{)8 ek - B TE =27 (F) 3

DHMS (£ 2011 4E 1 ¥ Punatsangchhu 512 33U\ C GLOF % %4 & 9% EWS % UNDP D& 4
B A2 IS L AL TS, = OREE EWS X AWLS (B Sk 8IRE) 10 5. 2
YA VR 18 REHES D KB AT L TH D,

A7 v =7 kT Mangdechhu )11} O Chamkharchhu I3k 2 38 A &5 EWS 17— % [
IZBTDE2HBIZH 720, [FERIZ DHMS 23FTE 3%, DHMS ORET: EWS OIEH - fERFE
BERRER 2 A0 LT, BaX EWS & A L — X|TIEM] « HEFFE BT 572901213, BEF EWS OiEH
e L YE A BE TR O N K ORI AR 2 /U2 L ¢, e #iak EWS OE - MR e~
=2 TIVOVERIEEICKMT 5 2 ENRVETH D, ZOFEN, 20154FE5H 1 HD CIP LD
HEICBWT, v =2 TMHERRITEEDEARF#H & L THEE I,

PETF EWS O] - fERFEEICBY 2 ZEIGRIZRO L BY TH 5,

(D Standard Operating Procedure (SOP) for the GLOF Early Warning System Installed along the
Punakha-Wangdue Valley (Version2.0, April 2014); DHMS

@ Bhutan GLOF-Early Warning System Control Center Software Version 2.0 Operator’s Manual
November, 2013; Sutron Corporation

@ Bhutan Glof Early Warning System in the Punakha-Wangdi Valley Consisting of Stream Gauge
Stations Hydromet Stations and Siren Stations; Sutron Corporation

SCERDIE, DHMS S EE THERR L7728 CTH D . GLOF TN EWS O, Wtk O FF, 14
TGRSR OMERR & B, EWS O ARERL, HERFE ISR R, ILmMOHE. BR8]
BB OR & B HOWTEIR - HELTWA, STE@IZY 7 MY = 7 O#fEx BRRIZ
FHALI~=aT L THY, LHOIZT AT L E2HRT2EY 2 — VOB A EZ2ER L
ZbDTHY  HLITHERRE - 2T ARRER O KE Sutron +EMERL L7 D TH 5,

FrmleARk7a 2 PR EIC~=a T IVEER T B &, T INVAK X — RKOIREE &
720 . DHMS B{E DIRELAB A SN D, ZHEBET D720, SCHRODEESF SOP 2 il L CEE
fEROSTEE EWS IZLE@EH 562 & & UCTEEZBB LT, 70, JUR@EBIZHEYT 5B
DI DWW TILHTRR EWS OBEMIERESL (N asth) O~== 7V K OBk E %
4B E Lz,
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Punatsangchhu-EWS OiEH | HMERFE BRI LA IR T 5728, 201545 A 3 HIZ DHMS @ C/P

&3z, Wangdue 2> b —/ L/l — A & Yabesa-AWLS ORARIFAAE %2 £l U7, EH. MRS

HARPLUIBNRRAF CTH D Z LR SN To, EBAGENENZ & BEIE A RTICE OHERF

BT, THRENZRIEHNRIT TNDZ EENFEEEZZ LN,

2015 £ 5 H R E TIc@&EN—A L L7-%RT SOP (%) Z#fsk L. 6 H 1 HIZ DHMS il & ik

L., ZONFIZOWTLL TOAEELEHET,

o KET SOP (%) 1&, EWS O E AT B T RHHE 5 OITEY 2 EAREZ & ATV %,
— AT eV =l NOHEH IR E L COERMREE~= 2 7 T, HE T,
BUAFT L 2 e — A b— A0 “Hifif7e” ERHEREHE~=27 L ThY | Zil—
BT 2 X ITHA AT DEBIENLETH D, LIen> T, S%OIERIZLLTO T W
TEETHHDET D,

o ZMRIL. SOP Tix72< Operation and Maintenance Manual & 9%,

o Xx8:E. Mangdechhu JI| & OF Chamkharchhu JIl @ 2 FSICERE T 5,

s =27 VORNFIFZLTO®EY LT 5,
NWFWC kB M O Rifid =1 2 b v — )L b— DB DN RARIRA L TV D & | HoARRY
7R (R B ARG HOKRrME, BSOS LB KA, PR BER S .
BALILY AT LERRCBIE Y AT D&M (F— 2R, ImxHiE, A1 L ALER) o
BEEE,
KBRS 2T 2oF HR, BIER T 2T 5 ORMEERGE -
VY,
Alert Y Alarm (25927 7 a > (BRI OB RIREIZ ZhIZE £7e0)
AT AEROMEFFER (B E RBRTESERLEE) .

ZOFENIHES T, 2015466 HIc~==7 /b (%) OFERIEEI FEM Sz,

DHMS @ C/P & 42 201546 H 7. 8 HIZ. Mangdechhu JI| & T} Chamkharchhu J 1338k C 3 i

T CTH 72 DHMS RO BMEF — ADO AR Z T~V 2 LEAF i th O R E ., RIS
DBIMIZE 2 I L, BraX EWS DR OGRE B 2 04 L7,

s

WIEAR - F @RS Ok

B T=a2T I VORE

ERRFPO~=27 )V () Ok ERIRIZFR 3.24 (2273, Chamkharchhu Itk H o~
=2 7VE, AR CHiIKEA OESRNEZLED D, ~Varthickd Y 7 b T
E~=a T IVRRER T, 5 BEIMERHRZRVRIUCH D23, ~U 3 5505 O H & 7
B, 82k (2015 42 10 HBIRR) 122 DONEFEEZANTER S E D,
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¥ 324 EWS BEf#EBEEET=-17/IL0OBR(E) RUCEEES KRR

YK RHAEEH > 27 A (FEWS) A - R Hi~==27 b (%)
MANGDECHHU) I i i FEWS 20154F 61

il
AEOHMERNE
it B
kK
ek x5
FEWSH%
o
K AT
il Rk K b Bt
kK I 52 B )
K J0 7 i dak
A EFERT
BIR AT A
UK B o 2T A
TilREHIE

A JR) D O S

BEHIREE T O RIE

T B D B AE
R IR R

GLOF D34

RSFD 4
NWFFWC & D fE LA
P i
MERFEHE ORI & Y
A s

DU >f 1A 2

e

A

TH L Sk

JHI

B E DR E
Jongthang—AWLS @ B &
Bjizam—AWLS @ BJ{E

E

1 XL ®IZ

KT (it

ot
o

2 FEEARBY

3 iMangdechhu)ll /18 &
R

4 AT HITDONT

witoj—io o ks fwo ino b= joo Do i {o =
NININININININININININININIS

R P R P00 P00 10 FLO FLO FQO DD DD DD f— i

HHEMTERE RO~
=2 T VSRR
EHMTERE RO~
=2 TIVSERAE D

o~

5 i AT ARAE

NiN

6 EWMIER

T OHERRE B

8 KAL R E

P00 INN INNNINIS [P P O (O
H OO DD P IO TOT i OO DD P PO I JOO DD = 10
NININININININININININININISES

2) ~w=aTNVICESS BHEEE

(1) DHMS B:E oL LS

et Sz~ ==7 /L (&) 2 L T, DHMS K CE P E 26158 & LT-AL EHE %2 2015
6 H29 HICBHEL., 104D CIP R&ILT-, WHEFIILL TO LB TH D,

e GLOF & Syt /K D RFE & FHE A

o REIEHT AT A (EWS) O BRI oF |

o HEHD “TEIRV” L “HKL” 12onT
o EHIBEOFERANEIC LA RE L OB

»  BEAF Punatsangchhu-EWS & #73% Mangdechhu
/Chamkharchhu-EWS @ 3538 i & FH3E
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*  Log Book % D FC Rk D H B

(2) FEHFIEE

~ VU 2 24EZ K D Mangdechhu J1| } OY Chamkharchhu J113iE38 EWS OF%E THFH B L TV 5D
7. FEHEOBIEABIEE T 5 NWFWC LU ha— Ljb— A « 42— X %0 LM
X, 56 24k (2015 4 10 H LAR%) 1236 2 NEAE L 7=,

3.4 REIITHDHIFEESE

B 3 T%f oy MAERIZE 1T D GLOF M OMAKSEE TR LT, R L OHIT L~ L TDER
BRHSRE ML S D | () D5 14K (201349 H~20154E 7 H) DIEEIERKEZ LT
EDFLH5,

2B T OIEENIRE (55 2 £k - 2015 4E 9 H ~2016 £ 9 A) ([ZEMIC > &, RIEICRRHEHT
Do

- RIBIIEICB T D GLOF KOt/ % It 7= > SOP DERL (T5E) 3-4)
3.4.1 FEEHE . /OO DT—r g v (EFE 3-1)

1) HFRIZBITFEIXVIAF 79— ay FOBME

20149 H25 H, DDM IZTa I a=7 75K (LLF TCBDRM| &9%) v 747 I—
T4 7 EBFEL. DDM JREZ D 8 £ OENSIM LTz, JCA HEMENLITTrY =/
O R O HBEPIT 5 & L HIiZ, DDM OKRIEFI~DBEIZSOWTH#E L. DDM 75
WL ~L Bf (Gewog) LUIZHITHBMBKIR ST, BIFE DDM MNEBEIZHEDH T\ 5
CBDRM - B5SEFHEIZ DWW T B IFHAHL A2 1T > 72, DDM 2>5 1% Chamkharchhu JI15Ekd = <
2 =7 A IZBW T REIIEEN 21T > TRV, JUKIZBE L TRES OB EEZ L T\nD 2
&, CBDRM 7 7 > U7 —4 —ifE%1T> TV, Bumthang V& CTiX 36 4 NWHEE 1T T
%z ETA, B (Gewog). F (Chiwog) LU TRESKEHE 7 +—~ » R &/ER LTV 5
GO HRIEHENH - 72, CBDRM (2O TH DDM A E I~ =2 TV 2B L THB Y | KiE
FHNIZBWWTDDMEEE L e~ =2 T LD L E 2 —%1T 9 FERRIR I . 2015 457 A2 CIP
LBl a—&{ToTl,

2) MBRIZBITDX I AT7V—7 v ayTORRMRE

2014 49 H 29 H® Trongsa ¥ & 1F 10 H 1 H @ Bumthang %%
ZBIAX v 7 A7 T =7 2 a v 7BV TL JICA B E,
DHMS J,OXDDM 726 7 a2 = 7 s DR R a3 2 =F
4 COFBFNEEZRNTHLEEBICaIa=T 4 IZHLT
DT T —F HEIZOW T 217 -7, Trongsa R TIIE s
HELIGD 15 DKt 7 Z—FREOSMP b o7z, EFE B
REBRDIRNT, 7 =& VEFEED LIIPOKRERIC BT f
HEERDOEE R LW E OFENE2N7-, Bumthang 7§
TR FEEZ D, 17 L0K v 7 2 —RABRENSINLT-,
CBDRM D{FEEINAEIZ DOV TE A% 58, Bumthang Town Z SZIZ3H1L 5 N HIGEOXF
BILTRETHDLEOF b H o7, MRICBWTESMENL T B Y 27 h~OYHR— bR
R En7,
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) AI2=FT 4L NVREBITEXYIATI—I v ay TORME

MY CBDRM IEE Z M8 L T\ 2 3 23 2 =T ¢ RUVNVER
1 42 (Trongsa ¥ Bjizam, Bumthang % Wangdicholing, Chamkhar
Town, Gangrithang /N288) (28T, 2014459 H 30 H o
9 HIZNWT T, ¥ o7 A 70— a7 &T0, 7oV
7 NOHWERBATHELEBIZTI 2 =T 1128 HPkE
WMOFE, KREHTBITDHEED L HKORER & Ot
mﬁ®ﬁm®%£%ﬁotoP#h®ﬂ\n:?4%W%®
A%&%ﬁﬁ< A3 2 =T 4 POITMKOPEFEELZT 5 A] -

MDD HERETEY =7 v a vy 7B MR ELTIELY, A L - B AT LEA
ICHIFF LTV D, AF%EIE/ME VAT LT ONTESESDIZ LV, IR ERE Y —
7 ay BN, EORIME R A RRboTz,

#% 3252 CBDRM X v 7 A7 U—7 v a vy 7OBMEHEZ =T,
& 3.25 CBDRM 994297 —9Lavr78mEANE

SINEH
i o LB i .
U—a S (1A " (&W@ T2 | A
H) DHMS DDM Wy .y
(Tromde)

11 - DDM 2014/9/25 2 8 10
Trongsa District 2014/09/30 1 1 14 1 17
Bumthang District 2014/10/01 1 1 16 1 19
Bjizam 2014/09/30 1 1 1 2 10 15
Wangdicholing 2014/10/07 1 1 11 13
Chamkhar Town 2014/10/07 1 1 1 21 24
Gangrithang /N524% | 2014/10/09 1 1 2

FRELAN D 2 I 2 =T 4 IZB W T HERY A L U BE T Td 5 Chokhortoe /)N#8 & OVE I
FERAREF . Kurjey, Gyelkar/Gonkar DfERMAFRE LS L, vy =7 MIOWTHHAT S
&L HITIERFEIC OV TEE LA W EIT o 72,

342 MBpaIa=FT 4 BELII =T 4 - U—2 g v TR (58 3-2)

1) BEOZDOTFHEER

BRI A L U SERE Y A N 9 ETA D 4 57D CBDRM K& 2 =5 ¢ - FREEETH
72O OB 238 U CE - s ma 3 3.26 121,
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-Population might be increased in
future

EERTREE
# 3.26 CBDRM ®FRIAZ1=T1-FRBEDT- D FHAER
Mangdechhu J11 sk
No. Name of Candidate General of the Community Selection Output 3 Activity
Community Priority
(Warning Siren Tower
Installation Sites)
1 Bjizam Village The only small community with a Middle CBDRM
few vulnerable households along the
river in the Project Area (There is
no other choice.)
2 Dam Site Under construction and no
permanent dam community (colony)
so far - -
3 | Power Plant <Out of objective of CBDRM,
Obijective of SOP>
Chamkharchhu JIl#E8
1 Choekhor Toe Primary -Located on the flood plain Middle Explanatory meeting
School -83 pupils and 9 teachers on the installed siren
-Quake mock drill every month
-School has school disaster
management plan
2 Kurjey Village -More than a dozen scattered Middle Explanatory meeting
vulnerable households on the installed siren
-Specific vulnerable households are
not yet identified.
3 Wangdicholing Village -More than a dozen vulnerable High CBDRM
households
-Under the danger of riverbank
erosion as well as flooding
4 Bumthang Downtown -Dense urban area (a hundred and High CBDRM
several tens of households)
-Several dozen vulnerable
households
5 Gangrithang Primary -Located on the flood plain High CBDRM
School -Most dense population (377 pupils
and 15 teachers) during daytime
-Quake mock drill every month
-School has school disaster
management plan
6 Gyelkhar Village -A few vulnerable households Low Explanatory meeting

on the installed siren

2) Mangdechhu )11

Mangdechhu JI[FE85(Z 35 CTid DDM KO DHMS & Ot #% T, Bjizam 2 2 = =7 ¢ 23K
CBDRM {EEIDOX L I = =7 s fiEffi & L OERE I,
D EWS DA A L 8573 2015 4 6 HICERKIE STz, AIEBIC B W CERMICY —7 &~
3y TEATV, R O E K OREEERIFE 21T 5 FARE ST,

3) Chamkharchhu )I[¥ii%
Chamkharchhu JIIFEIEICHB W T, 2 2=7 « Oifpgstt (NQEE, VA7 L~yL), 23
22T A NDOORNYDOREE T TAT VT, MEBEaIa=T7 A DEEEIToTZ, BEtD
MR R aIa2=T 4 LTUIUTICRT 429033 225 4 LN 2 DOFEKNEE SN
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7= (BTOFEAICATe Y =7 FTEAD EWS O A L U 8A 2015 4F 6 H £ CIIRE

i),

A II=2=74

> wnh e

B. F#%
1.

Wangdicholing
Chamkhar Town
Gyelkhar/Gongkhar

Kurjey (Dawathang, Pangrey, Dorjibee ® 3 7 /v—77)

Chokhortoe /N##8 UNFRRJEIDOAR T 0 Y = 7 FCTERED EWS OB L o Al

IS REPHFEL T D72, £ ZOERISH L TIRIRERY A L AThnDd
ERIEBFIEREY — 2 v a v TEITIFLT D)

2. Gangrithang /NFA%
£ 32712 BRa 2 =7 0 OMEE R,

+®& 3.27 MFRAZS2=T1DHE

itk 4h Py W
RZ., /R, BE (Gewog) S#5PT. 2R, DHMS KGEBLHIPT.
Mangdechhu | ﬁﬁ%ﬁﬁ&?éowﬁﬁWM?AB@@%£E§&@%®@@
[T Bjizam WX & de) DFEICAHAEL THR Y, K 50 44038k & Y GLOF @
WEEZITHAREMENH D, WEEERPREEEZZ T TED
BRI 5 Bk m o,
AL, BERTA, FHEELAICL > TSNS, #=ITL
BEEECOEY 2 > TH DA, BHNIZIZTHEM ChodEm b8
Chokhortoe | BAFET D, NT— R~ v A2 LD & A TOEYNHKIEE Xk
ANE5% PICIFIELTED U A7 LoULEEWY, 2000 DY A 7 a T
(FOOERZ | 4 TS T > RNEK LT8R 2 F o,
@) F o, IINFRERDIZIZ S LD RFEEN 6 DD 7 N—T 0 TTF
TEL TV, A 3 ALEE KIS A E L, kDY 27 1%
R EFHI S U525, 108 A IXB KA Xk &2 LT\ B,
Kurjey 3O N—TIZ 64 A BFTET D, 2 TOHH D) HREfELT
(Dawathang. | \\% & & BTN DB HEV, ZORIZBWTHAKD Y 27
Pangrey . | IHEWA, 23 2=F 4 IZIEBVEBAH Y . BB HEFOEK
Chhuam:;;g;h Dorjibee 7" | U 27 3d %,
N JL—"7)
74 4 12 WENYKO U A7 Fizhb v, U AZEE0 Rl s
Wangdicholi | %5, EIZEEEVOKZRER L T\ 5, BKREOERREIZE D
ng THIOFEBRE TS, I3 2=F A NODRD 0 MBI IR
WZEHRETH D,
153 OFHEMBR L ORENGFIET D, REFMEIEE KL 725 T
Chamkhar W5, I 2=T 4 O ndoKBEXIEN E o TED, U XA
Town ZiEEmW eSS, A 7 a7 A TRIZITIRKE BB L T
Wb, A 2= A NOBERY BRIRWNZ EHLEBTH D,
Gw%mMg AfE 280 44, BB 20 4. FHE LA > TR IND, #H=E
TN
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ERS

L 2T E IR TOEMPE T OH Y | ZOMIT 2 PR
TOHEM, REESND L, BHINA TOEY A BAKILE XI5k
WERoTRBY, VAZEEEWEFMIENns, 170747
RFiZ 77 o RINRIK LTERREBR &2 Ffo,

I 2 =T 4 O NLERIL L 2o TR Y | B O NED
Gyelkhar/Go | fFfEL T\ 5, I IZRELHEL TVED, WINHE R EIC
ngkhar ArE L, BRI E oo TV D, URAZ LULTIRNS DD
HWEENFET HZ ENPbRRaIa =T 1 &L LTEREINT,

3.4.3 HOKTER - BEIFEOHBE K OEHK (EE) 3-3)

FRE3A2ENZREH LI L2 IC U A7 LLiEn sl Enb 22 2 =7 ¢ TIZCBDRM 7
7'a—F % VT EWS OB oA L A HS < PKEEH < SREEERHIE 2 R E L=, & OoF
SHIZ Y 27 LoULMENW T R 2 =T 4 1I2BWTIE EWS O A L A H )5 IR E)
FHEZRE LTz, ®5 2 /NP TlE, BEICTFRBGSGHH N RE SN TR Y | KEFEEFHT— LA
DAFET 5D & & HICHIEE - YooK Z8E U 72BEEI S E I T T g, Lo LK
DN TIE JICA BEHZEN CIP L W CUERL L7z — R~ v IS & | FHE O EFH NS L
HIBr L. EWS OEHY A L NS X AFEOUKBESH B O EHRALITHH L L, #& 3.28
IR 2 =T 4 EIEBNEEZ LV L DT,

#+ 3.28 WERIASA=—TALFHARE

. _ X NN
k4 2as=T A4 IAT WS S Loz S < R
L~
Mangdechhu JI| | _ .. s VAR« JREEER I+ 5 5 ot
g Bjizam
el
o B | B KRR O 5 T R
Chokhortoe /22k = %‘3@/ ZAGRESE R 1] oD T 7 -+ REEE I
s K B R RS T Bl E 1+ SR
) ({%) gﬂkﬁzE TSR B ] - SR
T E)
: AR T W) 2 SRR R
Chamkharchhu Kurjey  ( _I_Dawatpang . {128 FEIE BN 1B 4 BEEE T
sk Pangrey. Dorjibee 2 /L — ")
Wangdicholing ] VKA« REEER i) - 5RE 5k
Chamkhar Town =) VAR « JREEG ]+ REEE R R
. - = BEAF 7 3 - [ 0D BT + b 3 51
Gangrithang /N #A4% o
Gyelkhar/Gongkhar 1K AT BN ] -+ RE S e T £

1) PoKkEH - BESEREY—27vay”

babxf5 3 =2 3 = =7 « (Trongsa U7 Bjizam, Bumthang ¥ Wangdicholing }z Tf Chamkhar Town)

(ZRBW TR AR R - B OREA B & LT, EROMRFEFE & T Bjizam (2B W\ T
201546 A 10 H, 11 HIZ, Wangdicholing {233\ T 2015 4= 3 A 18 H~20 H(Z, Chamkhar
Town I[ZHWTIE 201546 H 16 H XN 21 HIZU—2 Y a v P &i{Tol-, V—27 3 a v 7z
IZ DHMS & U DDM @ C/P, BB Y FE | BB (Gewog) PBIfRE HZ ML, JICA BEFZ &3k
W77V T ==L LToKEEZH T, V=7 v ay 7 TiIInThoalia=7 1128
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- EEERRER - WEEEGPT O E

- REEERR R O VERK

- REEETNEOERR
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WEHERA B - — A 2O C L, Bjizam J O Wangdicholing (2B W CiE 2 2 2 =7 4 DEBICHEAT
WAEERNS 10 4 2 RET H Z & BNIE L=, Chamkhar Town I2BW T2 S =2 =5 1 21K
DIUEZK L X3 7y LR bzt oo 72 . KB XK ER NS 7 T A X — 1) — X —%
3 A4EE L, VU —F —NHKEH - RS Y - BT COBEBREITO Lol T U
> 7T U TIEER (Gewog) CfthDfE R %9 2 IF WA . WEHEAE T — 2 O SHR S,
Wangdicholing IZBWTITERIZT 7 v a v 7T URNRESNT-Z 2RI E L DI,
201546 A 20 HICHEHERE T — L & e L, e GREERFORENZ DWW THERZ 1T T2,

B2 FRITHES ST — A RN T AZ =) = H =TT DA A X 2 =7 ¢ RS
DREFENIRZTT D o

e 7

U % FIC b B FE R ORI FE RAERRIC & 2 SR R ]

Fo R332 =T L ITBWCREEEIR I 230 D BRI W TER i L £ 3.29
WORTHERS U A S 2R LTz, TSRS 2 AERICHEE L. REEERIRH S O B ICIE 3
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= 3.29 BEHHEHMIRF

’ Al a=T 44
e Bjizam Wangdicholing Chamkhar Town
VA —F%F— h—F%— 10 10 10
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AbMLyF¥— 3 5 -
7y —AMTA FF v b 3 3 -
WEHE S > o - 12 -
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2) BEFEREHIKFESREY— v ay S
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X DM L AT 0 Y = 7 R TTEADO EWS Ot
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BhOMERR, BIEFHEOL v a—%21To 72,

3) BREBHEREV—Ivay”
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TN—T) ZRtGZ, 2015 4= 3 H 22 HIZ Chokhortoe /N5 |\§
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2015 4 6 H 18 HITRERIEHMREY —7 v a v 7 a B L
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R JE 50 Mg B . Kurjey 1238\ CI% 2015 4E 6 A 17 H 2 .
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% 3.30 WHRIAZ1=T1-/NER CBDRM D—4L3vFEmE A

U—7 gy IBRINE s FE
e~ =
a3a=74 | B | ol | | s
4 @aE) | o g (GeWOg) = e | s
5 DHMS | DDM T & = o | wx
(Tromde) |
s
PR - BEEH R EY — 27 v a v
Wandicholing | 2015/03/18-20 | 12 1 1 1 9 74 300
Bjizam 2015/06/10-11 | 25 1 1 1 22 51 150
Chamkar 2015/06/16,21 18 1 1 16 580 1,000
Town
PAGREFER T T — 27 v a v
Gaggrghang 2015/06/20 20 1 19 300 600
IINFRRE
BAIEEFTERE Y — 7 v a v
Kurjey 2015/03/18 10 1 1 1 1 6 440 500
Chockhortoe 2015/03/22
/N (D
9T U 9 1 1 1 6 600 200
DREFRIEHE))
Gyelkar/ 2015/06/18 17 1 16 100 200
Gongkar
aar 111 5 2 7 3 94 | 2,145 | 2,950
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TuY ey MR DE 2 4k (2015 4E 9 H~2016 £ 9 H) OIFENEFLAEICL D F
LD,

411 &I F—0OBE

1) PA VR U=y 7Bk

2016 £ 3 A 26 HIZ 7+ U U TRRSF (CST) 1TV T, DHMS K ONEEFAZEF— A3,
A BEERNRIC DTy s SO LR, kAN — vy o TiH#ER L, K
FLEOHEEAZRDDLLEEBIIAS a2V NOEREEIT-T-,

2) F2EEFEREIT—FE
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I BARE LA T 5 FE A2 HIIICE 2
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(1) WHEBE
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(IFAS) %A L7t 7H3HA~7H30H Bumthang
KX RNBE 718 E

2016 %- 1 H 17 B~28 HED 7' 1y = 7 NNIHETIX, WHMERIX. KRBT, HARGHE LI
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ﬂ% ARG RS A, Mg, HWBER Y AR o H— L

CEV, EH, B, RF mEﬁA%ET®WUﬁ&%ﬁ%ht%#ﬁ%éﬂﬁﬁ?%o
ﬁw2m5$4ﬂ25503\—wkﬂﬁ#K?—&V@i%ﬂ@@%ﬂk%%%b\#mw
72 BT HIEZ 5 DT BRKEERMRITD D D504 - Mgk s ~OWHEE DB Fh - T2,

(2) WHERREFRRERRS

2016 4£ 7 H 27 HIZ DHMS (2T, 2015 4£ 5 A 2>
5 2016 - 2 AT TED C/IP AFAHEZ M
FD, WHE T Ak & BBk 2 b8 s < BEtRE
THAETHHELZHMICHHER R ZRR LT,
JICA 7 — 2 L HH T4 & O 2N CIP BRI 5 16 g
HDOBMEtGie, ARRROT T T LRl B
Zhk 9 1ITRT,
COREREFEL, THEAK AN ARIZBNT
L DFEFO, F-H OE-RER - M),
L IE WA IR ISR - /1T o F
NEHHEA D7 LY BT X 0 HesR kT,

4.1.3 ¥ TEEMAEROE 3 EICCEEH

RK7a vz O TREHMEFHAL JICA AE
TREOFHAENIZX Y 2016 22 H 25 H~3 A 15
HOATFE CTHEf S 7z, HMFT— LT HAEH
NENfiD CIP ZERRE~DA X B a—, B
A xS LT,

2016 4= 3 A 15 HIZ%5 310] JCC ik Bk < 4.,
7 — 5/%J&AHEIﬂﬁﬂAHTWﬁLt g
B TRREIHREE () ORI T« —
AE L. WM%%%Q@LtOJMSEE@O
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4.1.4 HLEBEHH5ITEL

A7vv=r hTHE - RE LR 42 (TR
JERER & 2016 4F 8 A 26 HIZ DHMS (2 E
2o EE LTz, FIRBELZHBOSIEE (B
ZEH12 28 ([ZREE SN TV D EEHEIA T
ToOELBY THD,

DHMS DO E® : DHMS ARG E 4.3.2 fid
BRICESE KR PREZMEE L, HY2-
Erpe GRS (GTSIMSS., EWS % f4 42 g
ZAEHEE) OMFFEEAITOEKEA D,

B A OB R (T B ARG R
E¥E T, SR EEMIZ oW T 2016 43 A D
RESETD LFEOM, BRARETEA S,

K 42 HEERM—R

No. B 4 %
=N
1 | GTSIMSS &#pt—3 (0S KU~ ==T V& ETr) 1
2 | Mangdechhu } OF Chamkharchhu )13t > GLOF K& ONMt/K %4 o 2 7 s (EWS)
B — )
OKfr - [REHBBREIFT, 20 ha—a—2A, By LB, BEVA
F A, OS MO~ == 7 L &ETe)
3 | FE g Z(5%E (HimawariCast Receiving System) —=( 1
(0S N~ == T LAEET)
4 GTS/MSS KON EWS FIFEH H 3B — 3
5 | Mangdechhu } UF Chamkharchhu JI[#iidsk D58t = X = =7 ¢ [ PAREEERIRH | 1
&M —
6 QB a—H— 1
R s 1
8 | Fmyy— 1
9 | ey H— 1
10 | GPS 2
1L vy Ty, F— 2

415 BERETHREEHZR

2016 £ 8 Al m ¥ =7 MR (2013 429
A~2016 48 H) o7 a7 MEBORKE
AHEESETHREEICEVE LD, 8H 26 H
R EFICLD DT =2 ML DD |
B X4, 8 H 29 HIZFEIWEEICH DD MIM |
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776

1) GTS/MSS#EM - iR~ =271 (58 1-2)

2) Yok NVF— R~y FER~==27 /v (58 1-5)

3) GPV F—X{EHIZET o HEZEE (&) 1-8)

4) K& UK TRICBET2EBE =27/ (&8 1-8)

5) MLV TORBROFHRLAIZET 5 SOP (HH) 1-9)

6) EWSEM « #EFFEEl~= =7V (J5#)2-5)

7)  VEEIZ I D UK TR - BEKRHSIZ )5 SOP  (15E) 3-4)
42  RRE 1ITHhHBHIEEFEE

R 1 TSRS D GLOF KROMKY 27 7 2 A v b, #RBHFE A, B, Hk - K&
T, MOBEER & OB SEREFICET 2803 M LT 5 ) 617537535%2$0b\ (2015 4F
9 H~2016 49 H) @/ﬁbﬁ“é%a%uT EDFELDD,

421 HAEVAT LELRIIHLELRERMEA L EHES (58 1-2)

1) GTS/MSS EMMBRE DT TREXE

2015410 A 5 H~13 HIZ, JICA LV BEBEMEOREE =T, BEMAEREES (N
o LfE) BNEREL- GTS/MSS& ML B D, FIFEIC XL 5 OJT EaEl st TRE~DILD
DNKEAEm L, BMERENTET LTV HELMER LT,

F D% . GTSIMSS | ZIEFH B8 2 %717 . DHMS 5013 2016 4 3 A 29 H UL, FkE 3 23f%
H] T GTSIMSS O 24 e E 2 BtE LT\ 5,

BHICEHMREALT T SEEAY abtbar Y —2 7 LAOEREHTH 2 HIEE %I%(*fk)
DR THOT 72— — AL LT [2FEALEEHAM) 1[2T5 H 25~27 HIZ»TT
GTSIMSS IZD ) DIRSFIEEA S L. BEME T — 208 g LT,

BREMRRESE TICHEWD, 8 1 ERICYUVITEEBVITZA R o 2B+ 2 F A2 Wi~ =
=2 T AER K OWHETE B2 10 H 14 BHLE, X 5oL Bts L7,

2) GTS/MSS &H - #ERFE B~ =2 7 VOV

2015 4F 10 H LI, 25 1 FERICIERL L7- GTSIMSS 3 « #EFFE B~ == 7L (%) %, KA
DRFEHRSRA KW S ®ooME L, 2016 4E 3 AIC~ = o 7 VR Hith A i) %52
RERET, f~=2710BRERIILTOR 43 105 LBY TH 5,
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% 4.3 GTS/MSSEA-#BFEHEI_17 /LB RERM

EXRTHEE

GTS/MSS M - HEFFEHl~ =27 1
Operation and Maintenance Manual for GTS/MSS

1 FF 1.1 | AW
1.2 | i FH b
2 [RGB DK 2.1 | DHMS DO #%%E|
2.2 | WMO DO EfE
2.3 | WMO D #&E]
37av=s MZBfROH D | 3.1 | WMO & GTS & D%
WEVAT A 3.2 | DHMS OfE v A7 L O
3.3 | NWFWC (281} 5 GTSIMSS ¥ 27 A
4 GTS/MSS D 4.1 | GTS/MSS D % & — |
4.2 | GTSIMSS ¥ AT LD
43 | T—TINA T F U A
44 | T—TNVOERE
45 | FEELER
4.6 | PALREEES DRSS
5 GTS/MSS DRST 5.1 |#EM HEE
5.2 | EHIRT
6 MEFFE LD BRI 6.1 | "G DA
6.2 | Hf:& o
6.3 | EHZEDOHEMT
6.4 | H&Hi
Appendix | WMO D iy 3 4E
Appendix II Ky hU—2 ¥ X —DEE(WMO NO.386)
Appendix Il B DT — X RKili 5O
Appendix IV GTS/MSS Ko LD FL 5 DR

3) GTSIMSS EH - #ERFEEIZ DD DHHEE

20154510 H 14 A2 5 11 H 6 A K 1X2016 42 H 18 A5 26 AT T, DHMS [ E D
C/IP Z XI5, Wi CIER L7= GTS/IMSS JEMA « #FFEH~=27 /1 () KO GTS/MSS 3
Mz BV, BLFIS )28 « HERHE ERIHE 2 3206 L 7=,

- DHMS & WMO, IMD &' TMD & OB, B {E5 00 BifiE
- ATV RT ARROMR, #iisOREE

- IMD KON TMD 726 OF — & AJJRWL (BT — 2 A 7 m o 7p EIZBT 2% L)
- EWS T & ® Mangdechhu & UF Chamkharchhu )18 o> 5 8L R DK ST — ¥ OWesR 7%
- BAKGYT O SATAID 7 — 4 O HifS
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WHE 5

FIRFIC, o > FRER (IMD) KO A X85 (TMD) & O] T DHMS B 57 — 4 D
i, BUST 2 HIEICOWT O 1T > 72, DHMS AN D GTS OiEFMAH]. RSP
(NERRk A ETe) IZOWTCIP L HiaExiTo T,

2016 -2 A 17 HEON29 H ) 6 3 A 8 BIT/HT T, LA FICRTEEED 24 WefEHA 2488 L
T-WHE % Fhe L=,

- IMD KON TMD [RIFROIRIALT = » 7

- GTS = =D 7 —Z EZAG RO

- MSS = N—DFT — Z LRI D REAR

- DHMS O#LHIT — % @ IMD ~D %15

- BHRATRROER

- VAT ADTT— A v — VO L LE

- VAT AITHAE LT B O KL

- IMD K& O TMD ~D#A&H DFA{F

- EARWORr Ty 7 ~0FEk (I VELDTOR 44177 ,)
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EERTHREE
% 4.4 Log Book Ol
The Log Book of the GTS/MSS
Routine Check
Year: 2016
Date/ Time: 18"™ March/ 10:00
Status of Communication Link and Electric Power Supply
Category Status Time(UTC) Note
Internet for GTS DEMS 100% 10:10
VTBB 60% 10:14 Tried second time,
result =100%
Electric Power Supply | NWFWC v

1.1 Communication Status GTS Server

Circuit Monitor Window Good Not Good(Condition)
002 DEMS AN Rx v
003 DEMS BI Tx v
004 DEMS BI Rx v
011 VTBB AN Tx v
012 VTBB AN Rx v
013 VTBB BI Tx v
014 VTBB BI Rx v

2016 -3 H 14 H/ 6 23 HIZT T .GTSH Y E L 725 CIPIZ LitHME Rk 5 & & HiT,
24 BEEH TRMAEBICA D TEDRR T MU EIIH L TH, T — X ZHOAREE,
IS DIEAE 72 EREARR 7R THH 2 HHE LTz,

2016 4£ 3 A 24 H T 24 F:fi)EH 024 C/P A3 DHMS A2 GTS/MSS 1E A& « F-IE A #i A
L. REOTHEE®ST, 3 A 28 HIZ CIP BHHMERRZ K L, 7= 24 BEEEF RS OMERR
AT o 72.3 H 29 H 26 Tt A CEIES AT T D GTSIMSS 0 24 F¢[E13E 1] 2 B L 72, GTS/MSS
HYF A LX) A AT D, [RTHRIMYE B FEEEO RS &2 AT N F L5 2 412
L EEINDHENE o7z, F 45 IZEKEREZRT,

% 45 GTS/MSS24 BsffEREn#HR=

EEEI0 4T Fape it o
FRITENES 06:00am-02:00pm A
F12 8 02:00pm-10:00pm B
TR EHS 10:00pm-06:00am C

7 - D
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B TOREIGET R G50 CIP HLOWRGHEBITONT
TVEDA VX 2—%51F5 CIP

4) J[BHMEEBZIEHEA
AHARODZGSHEOFEDY 8 213 2014 4F 10 HIZHH EiF S, 201548 A bEHICA - T
W5, 2016 4F- 3 A 4~8 HO T T, AT EOK G 2 Mm% % 5 (HimawariCast 515 24 #)
ZENFEFEOZEFES CRFEE 1T () 2 NWFWC [Z3%(E L7-, 3 A 9~11 BHiZxiE
H5 7)) DHMS K848 CIP % it G TSR EREIZ Do 2 JEiEn OJT #3346 L7=, 3 H 11 HiZY
0y N F—ANRE TR Z I LA EFRE LT,

24m@ Paraboke Antenna
with C-band Fesder & LNB

SHeTe Dl
AcpsmanFrocessing PC 1V TFTMostee 23T Monte

=]

1.5/ HVA URS

[as
I J‘ Ii m ALV
- (l St
€220 40 :
nnection with

WAN pert Cs
Gigabit Hub SWiRouter i¢—.- GTSWIS-MSS
Infermation Systems
¥ TFT M

=

X TAT Monir 33" TPT Monsor i oraor
- — Data Ingesting and
g j j| Frodusts Dissemnatons
—
i AR /s i
Fanecamer s Wermong L Jorecanter u Monionng L
AnayTig BC wih SATAID AnNiyTng FC with SATAID

41 [RBEERZEROIATLRE

HimawariCast Z{E2EBEDOHREIZ LY . NWFWC TLLFOT—2 NFIFA[REL 720 . [ T
BIPHZE N 2016 42 3 H L OV6~6 HIZZ b T — X Z WK B THiHE %2 366 L7- (4.2.5 i
ZR),

- AL AN 16 F v 2D Y — 2 X AEIIT —#

- 10 SRR TOREROEHT — &

- HAROXKZRTHEMd 5 SATAID (2 ifg & BE T T — & & & CREMT I
+5) Y7 b

- SMEOH EREER, mEXEREN L E DT -5
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422 VRITRARRAV VEME I Z—LBEKE 7 ¥ —BoEER/ (EFF) 1-4)

2016 42 3 H 21 HICH T-ITEK RN DS INE 2 4 % &1 13 4 TH 5 [FEtk AN — R~ v 7
T =X T ITN—T DU -7 a7 wEL, "NV — KR~ T DOA 0 T7T7%8 7 X —TOF|
EHO. Y — F=w ZVERRIZ D)0 D BB OBz S Takam LT,

BRD & 2 FRICHE NG L7215 1-7 (424 HiZ M) KUN1-9 (4.2.6 fiZl) 1002 B KL
KV =X 7 TN—=TDU =22y TZOLON, SROEFNESERIICERNI S H O
Lirol,

4.2.3 WHE%® CT-GLOFtKNY— K~ v 7DIERR « &ZE (58 1-5)

1) NF—Fey 7R

SA Ty R b OB T R A B
o F IR B 1200 AR SR 2 X 2 =7 ¢
% 2015411 H8 H/2 5 13 HIZT/TF TR L 7=,

BRI T 2 SEEITHRGE L7z & 2 A OREEERR S

WA R AR ERETT N S D72 L2 &
b, ERICTEMOFZ LML, —HHOREEERTIX
FTHEINDZ Lol £~ BEhICEE

BHRE TR EFEOMEREFITIC OV TE AN —
R~y FGERR L EEMRET 2 Z L & Lic, (M
4.2) i 5 4
Bl LTtk — K~ » 7% 2016 4E 8 A 4.2 SRI{ELE#KNTF—FTyTD
kB a 2= ¢ FORBLGKHEYSE (DDMO) il

(A L7, (Bjizam)

2) TREHACEMRAT I h b DHHE RN

2015 4£ 11 A 19 HIZ FEMD @ C/P1 4 (2% L C GIS
KOG T irE 217 -7, £7=. 11 A 23 B0 5
27 HIZHF T, Wangdue @ Punatsangchhu EWS =2 >
kB — L — AEEEIZB W T DHMS @O CIP8 4 %
KGR ORISR AT AIHE A i U 7=, TNz
T.2016 4F 4 H R M8 AIZIZ GLOF ¥R 2 b — 3
CRBUGEHED OJT 232 L, Hifr D EE Z KM -7,
WHEDES, DHMS @ CIP1 4 IXaEfifl & L CHHED
FHANZTMD L 72 L BRI O R W B2,
WHEREFIZVERL L7 EEHI R D%, Bk —F
~ v IR~ = 2 TV <E A IR > O—E & LTz,

3) ANV — N~y FER~=a T VORI

BRI AN — R~y T T =% V=T DU —2 a3 v (2016 423 A 21 AT T, #t
KNP =Ry FMER~=2T VDO KT 7 Fae A N"—LHEF L%, 2016 48 AIZ CIP &
v =2 TV EEESEEE L, 4 CPIZEAG LT, NRIT, 1.7 —F% BT 58K U &
7 OB &Y — R~ THEROE R, 280Kk — R~ o T1ER O & A o5& (7
A KT A ), 3IRNTOEEER 2 TNE(T 7 = H3— D 3R E LT,

T DK TSR SRR T BHE DA+
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4) MR TONY — M= v FER KX CHHEE

2016 £ 3 A 9 A5 3 HiEIZ 7= > T FEMD % %4212, WD AR AIHE 2 3506 L. £
roEEZK>7Tz (BINE 64), WHETIZ, WEFEUKAIEA L 72 Samdrupjongkhar i % fif
Mrefgel UCRE L, HERIC FEMD BRENHA N — R~y 7L LTED F LD (X
4.3), FEMD [ZfRHTIZSeNE > TRIGHN OREWTAIE % B S Eh L, T oA L7257 — X
DORELZM ESED72 L, Hifom ER R TR, B, ~NY— F~ v 71EROBRIX,
JICA 7' — % VEFMPRZEEIERIER 7 0 P =7 F L0 T — & Ok Z2 5213 7=,

2016 %3 H 29 H/ 5 4 A 1 HE T, C/IP BEES 2 xF S KB TR B LG FEAT AHE 2 520 L 7=

(2 : DHMS 6 44, DoES 244, DGM 144, DoR 144), #HE TiZ Thimphu i Wangchhu
& T WA — K~ 7D KT 7 b &2{ERR L AFHERIZ DHMS @ C/IP 23 icikéib L7,
(X 4.3)

4.3 BHEDHRZEHLIC C/IP BMERLIz#KNF—FTvS
(/¢ : Thimphu i, 45 : Samdrupjogkhar Ti7)
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Unit Price Price Lifetime Renewal Cost (BTN)
Site Code Item No Description Qty [ Unit 2020 2025 2030 2035 2040 2045
BTN BTN Year 5 10 15 2 % 3
TMP-GTS-04_|Server 1] set| 158220| 158,220 10 158,220 158,220 158,220
TMP-GTS | TMP-GTS-05 |Software for Server 1| set 3,165,480 | 3,165,480 |Endless
TMP-GTS-06 |Security Router 1] set 124,200 124,200 15 124,200 124,200
TMP-COS-01_|Operation PC 1] set | 118260] 118.260 10 118.260 118.260 118.260
TMP-COS-02_|Software for PC 1] set | 3165480| 3165480 |Endless
TMP-COS-03_|Large Screen ] unit|  165240] 165040 15 165,240 165,240
TMP-COS-04_|Printer 1 unit|  105300] 105,300 15 105,300 105,300
TMP-COS | _TMP-COS-05_|Satellite Data PC 0] set | 118260 0 10 0 0 0
TMP-COS-06_|Software for PC 0 set | 949,860 0 [Endless
TMP-COS-07_|UPS 2| unit| _ 52920] 105840 5 105840 | 105840 105840| 105840| 105840 105840
TMP-COS-08_|AVR 2| unit| 42120 84000 15 84,240 84,240
TMP-COS-09 [Lightning Transformer 1| set 474,660 474,660 30 474,660
TMP-CMS-01 [HF Radio for Voice 1] set| os8s0| eaesn|ENSCENr 15 316440 632880
Antenna 30
TMP-CMS [ TMP-CMS-02_|Antennea Tower 1| set| 395820| 395820 30 395,820
TMP-CMS-03_|Lightning Rod 1] set 79380 79380 30 79,380
TMP-CMS04_[AVR Llunit|  42120] 42020 15 42120 42120
MND-INT-01_|Bubbler 1] set | 374760] 374760 15 374,760 374,760
MND-INT-02_|Gl Pipe T set | 101520 101520 30 101520
MND-INT-03_|Orifice Tubing 1] set 42660 42660 15 42,660 42,660
MND-JNT-04 [Orifice Termination 2] pcs 10,800 21,600 15 21,600 21,600
MND-JNT-05_|Water Level Gauge 3] pes 5400 16200 15 16,200 16,200
MND-INT-06_|Weather Multisensor 1] set | 248400] 248400 10 248,400 248,400 248,400
MND-INT-07 _|Enclosure 1] set 146,880 146,880 30 146,880
MND-INT-08_|Antenne Tower 1] set | 395820] 396,820 30 395,820
MND-INT [ _MND-INT-09_|Data Logger 1] set | 369360|  369.360 15 369,360 369,360
MND-INT-10_|Lightning Rod 1] set 79380 79380 30 79,380
MND-INT-11_|Lightning Arrester 4] pes| 12060 51840 10 51,840 51,840 51,840
MND-JNT-12 |Solar Module 2] pcs 85,320 170,640 30 170,640
MND-JNT-13 [Power Controller 1| unit 92,880 92,880 15 92,880 92,880
MND-INT-14_|Battery 2| unit| _ 84780] 169,560 5 169560 | 169560 | 169560 | 160560 169560 | 169,560
MND-INT-15[HF Radio 1] set| 613980| 613080 [TTENSCENEr 15 306,99 613,980
Antenna 30
MND-INT-16 |DCP Transmitter 1] set 264,060 264,060 15 264,060 264,060
MND-BZM-01 |Bubbler 1] set| 374760| 374,760 15 374,760 374,760
MND-BZM-02 |Gl Pipe 1] set 74520] 74520 30 74,520
MND-BZM-03 |Orifice Tubing 1] set 21060| 21060 15 21,060 21,060
MND-BZM-04 |Orifice Termination 2] pcs 10,800 21,600 15 21,600 21,600
MND-BZM-05_|Weather Multisensor 1] set | 248400] 248400 10 248,400 248,400 248,400
MND-BZM-06 |Enclosure 1] set | 156600] 156,600 30 156,600
MND-BZM-07_|Antenne Tower 1] set | 621000] 621,000 30 621,000
MIND.B2zM | _MND-BZM-08 |Data Logger 1] set | 369360| 309,360 15 369,360 369,360
MND-BZM-09 |Lightning Rod 1] set 79380| 79380 30 79,380
MND-BZM-10 |Lightning Arrester 4] pes| 12060 51840 10 51,840 51,840 51,840
MND-BZM-11 |Solar Module 2] pcs 85,320 170,640 30 170,640
MND-BZM-12_|Power Controller 1lunit|  92880]  o2.880 15 92,880 92,880
MND-BZM-13 |Battery 2| unit| _ 84780] 169,560 5 169560 | 169560| 169560 | 169560 169560 | 160,560
MND-BZM-14 |HF Radio 1] set| o613980| 613080 [TrENSCENEr 15 306,99 613,980
Antenna 30
MND-BZM-15 |DCP Transmitter 1] set 264,060 264,060 15 264,060 264,060
MND-CNC-0L_|Operation PC 1] set | 131760] 13L760 10 131760 131760 131760
MND-CNC-02_{Software for PC 1] set 896,940 896,940 |Endless
MND-CNC-03 | Large Screen tlunit| 74520 74520 15 74,520 74,520
MND-CNC-04_|Monitoring PC 1] set | 131760] 13L760 10 131760 131760 131760
MND-CNC-05_|Printer ] unit| _ 105300] 105300 15 105300 105,300
MND-CNC-06_[UPS 2| unit|  52920| 105840 5 105840| 105840| 105840| 105840| 105840 105840
MND-CNC-07_[AVR tlunit|  42120] 42020 15 42120 42120
MND-CNC| MND-CNC-08 |HF Radio 1] set| 613980| 613080 [TTENSCENEr 15 306990 613980
Antenna 30
MND-CNC-09 |HF Radio 1] set| 613980 613980 [rENSCENEr 15 306990 613980
Antenna 30
MND-CNC-L0 |HF Radio for Voice 1] set| es880| e3een|rENSCENr 15 316440 632,880
Antenna 30
MND-CNC-LL_|Antenne Tower 2| set | 395820] 791640 30 791,640
MND-CNC-12 |Lightnig Rod 2] set 79380 156,760 30 158,760
MND-CNC-13 |Lightning Transformer 1] set | 369360| 300,360 30 369,360
MND-SRN-01_|Speaker 2] unit|  74520] 894240 15 894,240 894,240
MND-SRN-02 [Speaker Driver 12 set 15,660 187,920 15 187,920 187,920
MND-SRN-03_| Controller 3| set | 496,260| 1,488,780 15 1,483,780 1,483,780
MND-SRN-04_| Diagnostic Circuit 3] set 18360 55080 15 55,080 55,080
MND-SRN-05_|Power Amplifier 6lunit|  62100] 372600 15 372,600 372,600
MND-SRN-06_|Enclosure 3| set | 156,600 469800 30 469,800
MIND-SRN | _MND-SRN-07_[Siren Tower 3| set | 459000] 1.377.000 30 1,377,000
MND-SRN-08_|Lightnig Rod 3] set 79380 238140 30 238,140
MND-SRN-09_|Lightning Arrester 6] pes| 12060 77,760 10 77,760 77,760 77,760
MND-SRN-10 [Solar Module 6] pcs 85,320 511,920 30 511,920
MND-SRN-11 _[Power Controller 3] unit 92,880 278,640 15 278,640 278,640
MND-SRN-12_|Battery 6| unit|  84780] 508,680 5 508680  508680| 508.680| 508680  508.680| 508,680
MND-SRN-13 |HF Radio 3| set| 613980| 1841940 [TTENSCENEr 15 920970
Antenna 30
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CHM-TSM-A-01|Anemometer Sensor 1] set 131,760 131,760 | Out of coverage
CHM-TSM-A-02| Thermometer / Hygrometer 1] set 124,200 124,200 | Out of coverage
CHM-TSM-A-03| Barometer 1] set 104,220 104,220 |Out of coverage
CHM-TSM-A-04|Py 1] set 211,140 211,140 [Out of coverage
CHM-TSM-A-05|Weight Type Rain Gauge 1] set 597,780 597,780 | Out of coverage
CHM-TSM-A-06| Tipping Bucket Rain Gauge 1| set 64,260 64,260 15 64,260 64,260
CHM-TSM-A-07|Enclosure 1] set 156,600 156,600 30 156,600
CHM-TSM-A-08| Antenne Tower 1] set 395,820 395,820 30 395,820
CHM-TSM-A-09| Data Logger 1] set 369,360 369,360 15 369,360 369,360
CHM-TSM-A-10|Lightning Rod 1] set 79,380 79,380 30 79,380
CHM-TSM-A-11|Lightning Arrester 3| pcs 12,960 38,880 10 38,880 38,880 38,880
CHM-TSM-A-12|Solar Module 2] unit 85,320 170,640 30 170,640
CHM-TSM-A-13|Power Controller 1] unit 92,880 92,880 15 92,880 92,880
CHM-TSM-A-14|Battery 2] unit 84,780 169,560 5 169,560 169,560 169,560 169,560 169,560 169,560
CHM-TSM-A-15|HF Radio 1| set| o613980| e13e0|lranscever 15 306,99 613980
Antenna 30
CHM-TSM CHM-TSM-A-16[DCP Ti 1] set 264,060 264,060 _ 15 264,060 264,060
CHM-TSM-A-17| UHF Radio 1] set| 3m900[ aapg00|TranScever 15 171,450 32900
Antenna 30
CHM-TSM-B-01 | Bubbler with Temp Sensor 1] set 378,000 378,000 15 378,000 378,000
CHM-TSM-B-02 |Gl Pipe 1] set 68,040 68,040 30 68,040
CHM-TSM-B-03 | Orifice Tubing 1] set 21,060 21,060 15 21,060 21,060
CHM-TSM-B-04 | Orifice Termination 2| pcs 10,800 21,600 15 21,600 21,600
CHM-TSM-B-05 [Water Level Gauge 3| pcs 5,400 16,200 15 16,200 16,200
CHM-TSM-B-06 | Tower B 1] set 65,340 65,340 30 65,340
CHM-TSM-B-07 [Enclosure 1] set 156,600 156,600 30 156,600
CHM-TSM-B-08 | Data Logger 1] set 369,360 369,360 15 369,360 369,360
CHM-TSM-B-09 | Lightning Rod 1) set 63,180 63,180 30 63,180
CHM-TSM-B-10 | Lightning Arrester 3| pcs 12,960 38,880 10 38,880 38,880 38,880
CHM-TSM-B-11 [Solar Module 1 unit 85,320 85320 30 85,320
CHM-TSM-B-12 | Power Controller 1] unit 92,880 92,880 15 92,880 92,880
CHM-TSM-B-13 | Battery 1 unit 84,780 84,780 5 84,780 84,780 84,780 84,780 84,780 84,780
CHM-TSM-B-14 | UHF Radio 1] set| 32000 aap00|lranscever 15 171,450 42900
Antenna 30
CHM-KGT-01 |Bubbler 1] set 374,760 374,760 15 374,760 374,760
CHM-KGT-02 |Gl Pipe 1] set 86,940 86,940 30 86,940
CHM-KGT-03 |Orifice Tubing 1] set 31,860 31,860 15 31,860 31,860
CHM-KGT-04 |Orifice Termination 2| pcs 10,800 21,600 15 21,600 21,600
CHM-KGT-05 |Water Level Gauge 3] pcs 5,400 16,200 15 16,200 16,200
CHM-KGT-06 |Weather Multisensor 1] set 248,400 248,400 10 248,400 248,400 248,400
CHM-KGT-07 |Enclosure 1] set 156,600 156,600 30 156,600
CHM-KGT-08 |Antenne Tower 1] set 395,820 395,820 30 395,820
CHM-KGT | CHM-KGT-09 |Data Logger 1] set 369,360 369,360 15 369,360 369,360
CHM-KGT-10 |Lightning Rod 1] set 79,380 79,380 30 79,380
CHM-KGT-11 |Lightning Arrester 4] pcs 12,960 51,840 10 51,840 51,840 51,840
CHM-KGT-12 |[Solar Module 2| pcs 85,320 170,640 30 170,640
CHM-KGT-13 |Power Controller 1| unit 92,880 92,880 15 92,880 92,880
CHM-KGT-14 |Battery 2| unit 84,780 169,560 5 169,560 169,560 169,560 169,560 169,560 169,560
CHM-KGT-15  [HF Radio 1] set| 613980 e13.0m0|TranSCEVEr 15 306,990 613,980
Antenna 30
CHM-KGT-16 |DCP Transmitter 1] set 264,060 264,060 15 264,060 264,060
CHM-KJY-A-01 |Bubbler 1] set 374,760 374,760 15 374,760 374,760
CHM-KJY-A-02 |Gl Pipe 1] set 130,140 130,140 30 130,140
CHM-KJY-A-03 | Orifice Tubing 1] set 21,060 21,060 15 21,060 21,060
CHM-KJY-A-04 | Orifice Termination 2| pcs 10,800 21,600 15 21,600 21,600
CHM-KJY-A-05 |Enclosure 1] set 156,600 156,600 30 156,600
CHM-KJY-A-06 | Data Logger 1] set 369,360 369,360 15 369,360 369,360
CHM-KJY-A-07 |Lightning Arrester 0| pcs 12,960 0 10 0 0 0
CHM-KIY-A-08 |UHF Radio 1] set| 32900 az.000|Transceer 15 171,450 342900
Antenna 30
CHM-KJY-B-01 |Weather Multisensor 1] set 248,400 248,400 10 248,400 248,400 248,400
CHM-KJY | CHM-KJY-B-02 [Enclosure 1] set 156,600 156,600 30 156,600
CHM-KJY-B-03 |Antenne Tower 1] set 395,820 395,820 30 395,820
CHM-KJY-B-04 | Data Logger 1] set 369,360 369,360 15 369,360 369,360
CHM-KJY-B-05 Lightning Rod 1] set 92,880 92,880 30 92,880
CHM-KJY-B-06 [Lightning Arrester 4| pcs 12,960 51,840 10 51,840 51,840 51,840
CHM-KJY-B-07 |Solar Module 2| pcs 85,320 170,640 30 170,640
CHM-KJY-B-08 |Power Controller 1 unit 92,880 92,880 15 92,880 92,880
CHM-KJY-B-09 |Battery 2] unit 84,780 169,560 5 169,560 169,560 169,560 169,560 169,560 169,560
CHM-KJY-B-10 | DCP Transmitter 1] set 264,060 264,060 15 264,060 264,060
CHM-KJY-B-11 [UHF Radio 1] set| 32000 aap00|TranScEVEr 15 171,450 342,900
Antenna 30
CHM-CNC-01 |Operation PC 1) set 131,760 131,760 10 131,760 131,760 131,760
CHM-CNC-02 |Software for PC 1] set 896,940 896,940 |Endless
CHM-CNC-03 |Large Screen 1] unit 74,520 74,520 15 74,520 74,520
CHM-CNC-04 |Monitoring PC 1] set 131,760 131,760 10 131,760 131,760 131,760
CHM-CNC-05_|Printer 1] unit 105,300 105,300 15 105,300 105,300
CHM-CNC-06 |UPS 2| unit 52,920 105,840 5 105,840 105,840 105,840 105,840 105,840 105,840
CHM-CNC-07 |AVR 1] unit 42,120 42,120 15
CHM-CNC| CHM-CNC:08 |HF Radio 1] set| 613980| e13m0|TranSCEVEr 15 306,990 613980
Antenna 30
CHM-CNC-09 [HF Radio 1] set| o613980| 61380 |lranscever 15 306,990 613980
Antenna 30
CHM-CNC-10 |HF Radio for Voice 1] set| 63880| eaea0|lranscever 15 316440 632,880
Antenna 30
CHM-CNC-11 |Antenne Tower 1] set 395,820 395,820 30 395,820
CHM-CNC-12_|Lightnig Rod 1] set 79,380 79,380 30 79,380
CHM-CNC-13 |Lightning Transformer 1] set 369,360 369,360 30 369,360
CHM-SRN-01 |Speaker 24| unit 74520 1,788,480 15 1,788,480 1,788,480
CHM-SRN-02 |Speaker Driver 24| set 15,660 375,840 15 375,840 375,840
CHM-SRN-03 |Controller 6] set 496,260 | 2,977,560 15 2,977,560 2,977,560
CHM-SRN-04 |Diagnostic Circuit 6] set 18,360 110,160 15 110,160 110,160
CHM-SRN-05 _[Power Amplifier 12| unit 62,100 745,200 15 745,200 745,200
CHM-SRN-06 [Enclosure 6| set 156,600 939,600 30 939,600
CHM-SRN CHM-SRN-07_|Siren Tower 6] set 459,000 | 2,754,000 30 2,754,000
CHM-SRN-08 |Lightnig Rod 6] set 79,380 476,280 30 476,280
CHM-SRN-09 [Lightning Arrester 12] pes 12,960 155,520 10 155,520 155,520 155,520
CHM-SRN-10 _|Solar Module 12| pcs 85320 1,023,840 30 1,023,840
CHM-SRN-11 |Power Controller 6| unit 92,880 557,280 15 557,280 557,280
CHM-SRN-12 |Battery 12 unit 84,780| 1,017,360 5 1017360| 1,017,360 1017360| 1,017,360 1,017,360 | 1,017,360
CHM-SRN-13 |HF Radio 6| set | 613980| 3esaga0|lanscever 15 1,841,940 3,683,880
Antenna 30
Total 2,776,140 | 5,091,660 | 27,083430 | 5,091,660 2,776,140 | 50,545,080
Grand Total 93,364,110
Average Yearly Cost : Grand Toatl/ 30 3,112,137
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N REBEZxSE Y # — (Dzongkhag EOC) % Hubh& LT, Wl THERME S T2 BN
o, FFarbo—trZ =L, BN THE—DFRETHLZ N, 2 hr—Lt
>4 —X, Thimphu ® NWFWC & OIERIEFITI L, BEOFHRO 2T — 7 RV — L D
EENEEL D,

DHMS L BfZEF — L L DOWHED S & SOP FEICHT-> CIXLL T O HICEE LT,
Ik SOP DALE ST

= RIET S SOP /2, BIRTTEEARDESZAINE T & D TR <\ IR
TN Z—ERITE E DEEZTRT D TH S,

»  RIET B SOP (I, JFKATIZ, BGIEETED 55 Tor SR FREFE
(Dzongkhag Contingency Plan) DRMEHEE 25 6D TH S,

a2y ha—t X —ORE|
v It Z—DRENTERITIROFEG TH VD BERIEIZTTHPR0,

» FEEHERENED 2 g — It X —DYRFLG I DT 8, SN B DIERR T
T X ITRNRE TS,
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2) HIK SOP IZhind U —2 v a v TRk

2016 /=2 H 26 H. 29 HIZ. Trongsa . Bumthang lXiZB W CENENAT — 7 RV L —52
HEBME LT, 2EICE. FRIREES A L= (F, BlEE, REE, 252 Mpl
#. DDMO %), <~ 5T F a2a—KNWEE TV =7 b (MHPA), 7 LHZ 288k Fll O/
FRAZE, DHMS BkE . DDM BB NS L7, 2Tl exio Tt edaI o =7 4
TOMBFEIH L HEA L Ea—3 5 LRIFIC, v ha—ntrZ—nb0FEHRERICS
WTRR & 7eiim Dy 72 STz,

%72, Mangdechhu Jilk D b EE /R AT — 7 KV F—Th %, Mangdechhu /K FEE T v
=7 b (MHPA) OZEFHEIZ XY, THEHRE~D EWS JHA & itk SOP RIZBT % Wikx B
L LC, 20164£6 H 3 HIZSOP UV —7 > a v 7 &#BfE L7, MHPA|ZL - T, EWS KLY
Jd SOP 1d, & AR LRI T 2 L aftr L EMABAE O X AEEIZB VT, EFICEE
ThO, V=27 a vy 7 TIRLOERNREAN L RERBH SN, 52, =7 —
BERDIFED SNV OERIRERD 7 v 2% FHEE ORI S To AR BB H S vz,

AT = RNVH—5 AT = RNVH—5 SOP i
(Trongsa %) (Bumthang ) (MHPA)

3) ik SOP DERL

B TOU—7 v a v TENLHEINTZEREAZE L9 2T, itk SOP 12035 13t
70 —IZOWTDHMS il & fat L7z, X 4.5 2R RIEROTTNZRT,

EE L, 22 br—bb— 5 L R OF HmALA 1L, NWFWC IZIRET D5, £
72, arvho—A—Ahtaa=7 0 LOMICITEBZENREZKIITHOT, LTRT (B
LIRBEXISE 7 —) ZRATHL0WHIATHD, ZHICEY, aritr— Lo ¥—n
DIEHT 78 A% h/Mb L, FEFFRERFOIRELZBS 1.3 5, F£72. Mangdechhu @ MHPA K&
Y Chamkharchhu O ENFRZEERICHOW T, B2 EBUREN A TH DL Z L aEE L, =
vha— X —iEaI a=r— g KA5L0L L,

TOEKRKREBROG. KOay ha—t X —0BARTFIEIZ W T, & ERT
=T BW T, FIIEERE & & O TR S iz,
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Only issuing ALARM via sirens.

B Priority of communication linkages and tools are
mentioned in O/M Manual.

Stakeholders
MHPA [ Airport

EERTHREE
— - -
jll’CAJ General Communication Flow
Dzongkhag Level Central Level
Communication TR Rath Report
EWS-CR _ HF /Tel / Mohile NWFWC {DH| T
EWS Control Room i : - National Weather & » BaS
= t.l i "|__Flood Warning Center |80 a .
T i Communication i MOEA \\% Me
w HE | Tel / Mobile ' Ministry of Econorfic Affairs b SN
: - ' E)
" Communication
: Dzongkhag EOC i > National EOC (DDM) L | Uineagencies
= § - {DDMO / Dzongda) : | MNational Emergency |4~ / Media
S& 3 T ; Operation Center
8o 1 4 i NDMA
g 5 = : Mational DM Authority
E = = Gewogs
= - '
. ! : 4————» DHMS Line (Service Provider)
' + 4 4y DDM Line (Emergency Control)
Vulnerable b oa————— - P g 2
Carmiiiias ! ' m  No direct linkage between EWS-CN and any agencies
I in the central government other than NWFWC.
W : B No direct linkage between EWS-CN and Communities.
1

E 45 i SOP DEEXNEZHBHRO TN

F 72, 2016 4 7 H OPKYEE T O EMRER & ik SOP 12
KT 57280, FBORITE NI 2=FT 4 ~DET

Uo7 %3 LT, el
B2ttt v #— ﬁlﬁﬁj SIVTWARWERERUTlE, 52

BROEHROENSC I =T 4 EOHEELZRHNFEH S STANDARD OPERATION PROCEDURE
BT T IR L RIS B 7 — 0, EY AL | ol noneemion

EARLY WANING SYSTEM

k—jJDZ_VC\ ﬁﬁkéﬁ'uﬁ FAHa 2 a=7 4 /\O)ﬁ;ﬁﬁjﬂaﬂ—_\‘
DNRITH D Z LR EDVH LT,
FERIOI L R B IERH ORI DRECA SOP s | St
£ i’%ﬁﬁﬁﬁb%%ﬁb’(b\<%g#%@ ZOE¥%E
DHMS L DDM N EHE L SOED H = E A HER LT,

bEt A8 U CoeRk L7tk SOP 1%, DHMS F3E X X 3
— CHAFZF— AL T T T aT v I EITH79H 2T @ -l
SERCR & L7=,

June 2016

il SOP SERLAR
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R T EBY 3FEMTREL M ELE,
& 5.1 BBERICLIRBFRATORE
1 ﬁf\‘? - L 72 Nl Yiraw
No. B A TOF| st op ot (. f20%) oL

RE | BIEMERID GLOF ROk U 27 782 A v kv, EBTiBRSEE ., Uk - KB T,
1 | KOBHEKE & o Rt RILE BT 2R3 m BT 5,
1-1 | NWFWC DO EEFEDR 100 | <2015 47 A >

FOKILT — Z AL - HMZE T — LIS K DBURIHT~D CIP 12 L 5 EHe
F=Z YT R M LD HEATEBOP.LTH Y | IHEBORMED
B OWTHR T SR B OB B IR 2 D 7R,

2015 - 5~6 H OBEM R EES (~U 2 2th) 12
XD GTS BB 7= - TiL, HEFBATRIER & DFR %k
NI CIP OIEENTH 5,

1-2 | BT AT LRESIC 50 <2014 49 H >

L7 R DN DHMS @ C/P @ FAKH, RijlA] X 7e{HEh~DHL D FH A
& B A I TIEENBALARE O — B L CTEW, CIP IXHEMFE T —

L& D GTS ARG HEER I H 7o > TOEEHE
it Wik, SIOMBIREERE & OFES R SICHERAY IS
L7z,

70 <2015 47 A >

CIP OEARAIER Y AHA 5 ke L. CIP 1%, HFZET
— A& D GTS fARMEF, FHZEEfE, 2015 4= 5~6 H
DG REEE () asth) Ik D GTS x{E(E
HEDOIPR, GTS EAMEFFE H~ = 2 7 )V OVERRICFE
RN 21 L7z,

100 | <2016 44 H >

CIP O FRRIEL D #AA 3 e L. CIP 1%, 2015 4F 9
~10 H. 2016 4E 2~3 A OEHMREEE (~U o
Lft) 12X D GTS iREIEED IR, GTS #EHMERF
BH~ =27 VOER MK Y GTS AHEIZREMmIICS
L7z,

PLEDOREE LT, DHMS 13 2016 453 A5 24
fRHICoO GTS #EH & Bth T 5 F0 kT,

1-3 | #ESN % GLOF & 0 <2013 £ 10 H >

ORUEZE) 2 1 F % KV 27 Gl L AN — R v TEAiF 2O T

Te PR ER 5 . o CIP BB ITRE 21TV, BERIRIC

TE IR & it O DEXEOT < 7 DAHMET, FHROILF L+

T D F it 1Tond., FiE 2 - BT L7005 H1F
Lo T,
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BN H

LS

(%)

=45l C/P DAKTE

90

<2014 -9 H >

4> C/IP #4 (DHMS, DDM, DGM, DoES, NLCS, DHS)
N—E 25 U CEMMIC#ET 285 & Lotk
NP—= K27 e U= 7 7 )—7(WIG) % ik
L7z, WIG TOWiklIZHi DX H ~» OI5E), HE%E%
Fhi T DM 2R L=, ZOfER, C/IP M
BEROBEN IR, FictEgea LTS
WHEL 700 | WIHE723E0T ~ IS X158 2D
b L9 oT, CIPEERHOIEEI~DSINEAK
bEFEol,

100

<2015 47 H >
RO BA/RES G L. IEENI TELEB Y T
BT LT,

14

GLOF-#Kk U 277
TAAL N EERT
L s Z— LBI%EA
Lk 2 —HoOHE
SRAIC [F0 U 7= ek 2
e

<2013 410 A >

%%ﬁﬁz @ DDM #BrE | PO ERALIZ D0
ntuﬁ%f N *&%%yAkﬁLTb\fﬁb)O 776

%“&mn#%ﬁéhéf@ﬁ&& BT LB

KOTFFALNEOBE E LTS K%ﬂfﬁb@@ z

AUZDUWNT CIP BRI - a2 T oL T b %

HIF(E Lo Tz,

50

<2014 9 H >

B L TAIERIZ 4 CIP #EBE CBL K T3l WIG % fHfsk
L. & Z COkzm U CEE 2D 2 (R 2 4L
L7z, ZORER, "= 714 VAR SlckS
EHHF#EZ@E U T, Mk LoREbEO % L
D x TR E, A5 1% ORRIRIZOW T B Ok %
BERLT D E R, B Wb~ OF8Ek & B i
F~D4 CIP B D BN E £ -7,

80

<2015 7 A >

RO BAFZRIREEDS L L. WIG %38 U 7o i1 X

B 2013 THRIEDE TR Z A7 7 +— X&LT
Ta vl NETH GG L CTHRET 2BV E 7

D7,

100

<2016 46 H>
ERED BAZRIEDS G L. IEENITELEB Y 2T
52T L7z,

1-5

RELRI B ~DHHE %
W U772, GLOF X
BoKIZBET 2 —
K~ 7 ZVERK - &
%

[==]

<2014 49 H >
IEEN 7 L

50

<2015 %7 H >

15 E) 1-3 THME L 7= WIG Zii U7z B4 7 1o B
SIEEN DM T80, WIG 135545 2013 THUE DA T
AR T7H—AL LT, Fud=7 FE T bilk
fe L CHERE T DN E Ir o T,

100

<2016 48 H >
LR BAFIREENG L, IEENI TE LR Y £
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{EENE H

PSS
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52T L7z,

1-6

U—y gy SR
WU T, BAtRREREIC

Bl KEICRT S
- o Bk A B
D RA)

0

<2013 410 A >

SEITRIT D HHIFIFH 0 E5#%IE Bumthang ~ A % —
7T v ERE Lz DHS, TR HSHEICE D D
NLCS IZfEBIZH L TW=A, 2D X 5 iz o
WCEEE - W AT O BIEEE T, Eikids T
L o,

30

<2014 /-9 A >

1EEh 1-4 TR L 7= WIG D fF A w3 —
Zoal U CHRB 2 D IR 2 /88 Lo, 2 ORER.
T LH 7 E AR EFIC IS XK CIP BN O
TLEr - HEGEABE L CEROEENER, 4
#BoOLEHFHDOH D HFizoWNWT, 5%k - I8 L
TV FCOMEOEBNE T -7,

W kA iE

100

<2015 7 A >

RO BAFZRIREEDS L L. WIG %3 U 7o X
B 595 2013 THIE DB T Z A 7 4 —A L LT,
TuYxy FNETH ML THEEET 2N E 72

272,

1-7

KEY 27 T AR
/%wﬁﬁéﬁ%ﬁ
WKV AT T2 D D
HELRR R BE D Rt & 42

E

i B

<2014 49 H >
IEEN 7 L

30

<2015 7 A >

2015 4F 4 H 25 H O R/ \— )V KB A E 51T,
DDM DO EFMNE E D . ) TOBLSIEHNZ 205
BLRAOE & ST XIS AT,

100

<2016 6 A >

158 1-4 THEE L 72 WIG D F AR A v 3—|2 L D ik
Zl U IR 2D D IRHI 2/ L=, T OR55,
& CIPHERI LD LY - HHFESE U CTEHR
DA NI, BT 2013 THIEDE TR X A7
7 F— ANAK B o AR FE TH D Lot
HEREk 2 BEE T D FA KT,

1-8

WA SR Gk
F—H T LD
ST T — ¥ (GPV)
ZiE A Lz kR 8
FHD T AT LD
=

[==]

<2014 49 H >
IEEN 7 L

25

<2015 7 A >

2014 4F 11 A @ SATAID 27375 CIP KFHFHE 1
ML 720, DHMS K855 CIP OEFRITEm £ 0 . 2015
F5ANLDOEME L DO~ =27 VIERK - WHETRE)
I, CIP DM 2INbL H Y NEFHIHEAT,

100

<2016 -6 H >

2016 £ 3 A @ GTS & O HimawariCast #5185 44 % 22
BEIZ CIP OEBDPEICEE D . FE VT AR
EIRENIL ) T EEBVET L,

1-9

BEGREERS & Dk
J—r gy S

<2015 47 JI>
iH8h7e L
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A CIP R OO T LB - BHEEEZ B U CIEHR
DG NEA, SOP DREMN FEICHED Hivl
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2 | kL., 3B - EH - HEREHEOT-DOIMEZ I ET 5,
2-1 | BEfEOK GRS | 100 | <2014 429 A >
HE-CHHHEH DK )3 HHFETF— M L DBURHT~D CIP 12 X 5 &Rz
EATIZEE 3 5 BLIR 5y it BHFAEEITEC X D TEE O H.LTH
Br7g & ONCRRE O 4 0. TREIDORHED B RB DO BB R & FED 2R,
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2-2 | Vil EWS &&= 100 | <2014 9 A >
D DOIART — 2 DY DHMS /K SCERIZEEIZ UNDP 308212 K % Bt~
£ L fRAT D EWS X iE MK ONEE - MERFEBE, SOP {ERL DR
2-3 | JiM EWS OFdE {1 | 100 | ZFT 5720, BEMENE LS EHSOZEEA W
FREZE D RisR s 1% 2013 4 10 H OJFEhBALARE)N 6 —H L CIEFITHE
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CIP OIE®hIT. HFAF T — AT L 2 B HEERET
TEVEF I DTz > TOBRHEHL, Wik, BitiFHA~
DFEAT. P2 Ete 7 — & AN BELRFERS & DO
. EWS ARG ~D W /1 Ch o7,
2-4 | &KiiE - NWFWC 12 20 <2014 49 H >
XL, BE LD A 158) 2-3 T 7= LB Y EWS (20225 CIP D H 3
AT R SR SOHE R P F 721G BV I LA O XFER ISV, CIP IXBEF % T
D12 DEREE g Y — LFEEOFFHZ T IR TH (BIMIFLGE) O3HE
% DA Z FERECAT - T2,
80 <2015 47 A >
DHMS @ C/P @ FAKH, AiflA] & 72{HE)~DHL D FH A
1. CIP 2 A 8BiiicHC E & TREMIRET 272 L.
—H L TEW, CIPITEMMREEE (~U 2 2th)
K OH IR F— A2 X 5 2014 45 10 A O H = aiH
1. 2014 4E 5~6 H O~V 2 A tthic L 5 EWS EiiEk
BRI T Lz,
100 | <2016 /3 H >
RO BAF 7R RAE D HEE L. 2015 A 9~10 A KT}
2016 4 2~3 H DO~V 2 A LD EEEICDH
CIP ¥ & Biiic H OB CTREMIRE Lix@x% T £
TXELT,
VL EDORE & LT, DHMS 132016 45 5 A 725 24 B
AR T EWS i#EH 2 Bl dh 3 2 FA K-,
2-5 | EWS OiE MR 0 <2014 9 A >
Bt A~=2T 1EE 72 L
NVEERR L, e 40 <2015 47 A >
U5 @ DHMS &% B I5#) 2-3 TR/ L0 EWS 1205 CIP @ H 3§

-115-



T—4 VE

HIGIRIERK (GLOF) ZELHKFEREIRNLTOS LY +
EXRTHEE

No.

{EENE H

PSS
(%)

=AM CIP ofRRE (Bik, 8E5E) D&KL

(T % R -
I - HEFFEF RO =0
DFFIE D F i
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100

<2016 -6 H >

RO BAF/RIRAED kL L. {FENI R TTELRY
58T L7z,

<2016 47 H>

LAV DORRICE DPIKT 26 H ORI L FEE
(Z Chamkharchhu J I D ZKAE 23 ZSKAE & 228% L EWS
DRI A L 3EE L7z, NWFWC % O EWS
Ay b= W= A RAE Yy TP =2 T IVITHED
X ZDO%ROBEE YN T o7,

LR

SA 1y MHEIZER T D GLOF KUK KFIH LT, FREUHST L~V TOE
BxtiRE IRk S h b,

31 | ®&prikicis iy o9k | 100 | <2014 429 H >
TRBEEHE TR D) MG TOXy 747U —27 3 3 v 72 DHMS O CIP
DRREEE - T DFEMAIIZSIN LT=25, DDM OIS S 72 h
2O —T gy >77,
7 DB <2015 3 A >
32 | xGiiEkick T Ak | 100 | RIS E (DDMO) Z W8 &5 RBIHRFE . *t
IRy FETE La 2 =7 4 - FROIEBH~O LRSS HINT YL F)
T OGRERfERT 5 & 3% HEL EOLONHY , U—7 v a v FIEENTIEH
a3 2= 4 OFPH W58 T Lz,
DFEE 255 1% DHMS @ CIP 2373732 0 D[R] B 5 &
IEENZ I L, AkEARE D% DDM O
HEAWBME -T2,
3-3 | BFE =472 EWS D 0 <2014 9 A >
BRUEFIRHR & P72 IHEh7e L
W WEEERNBR O FT 60 <2015 47 A >
] - S 158 3-2 Tk~ 7= BAF7eREEN AL L, xR a3 =
=T 4 - RO FERE SN CTRELEIN G O R E N
IFIE5E T Lz, RN 5% DHMS @ CIP 235N L 7=
73, DDM D&% L,
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ELD BAF R IRRE D kE L RBS S 4 E (DDMO)
OWHNZEHGT, MBI 2= 4 « FROEERHS
INCREFEIRE N R I S vz, 1 8eh S DHMS
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RBAGRAENE 30 JEAFRLEEMOE EE LTIV IRL
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EUA—VOERIZEDUKT 26 HOF A 1 R
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RECORD OF DISCUSSIONS
ON
THE PROJECT FOR
CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN
AGREED UPON BETWEEN

GROSS NATIONAL HAPPINESS COMMISSION

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, May {4, 2013

(AL

arma FSHITEEM v

hief Representative Secretary
JICA Bhutan Office Gross National Happiness Commission




Based on the minutes of meetings on the Detailed Planning Survey on the
Project for Capacity Development of GLOF and Rainstorm Flood Forecasting
and Early Warning in The Kingdom of Bhutan (hereinafter referred to as “the
Project”) signed on 18 October, 2012 and on 18 March, 2013 between
Department of Hydro-Met Services, Ministry of Economic Affairs (hereinafter
referred to as “DHMS”) and the Japan International Cooperation Agency
(hereinafter referred to as “JICA"), JICA held a series of discussions with DHMS
and relevant organizations to develop a detailed plan of the Project.

Both parties agreed on the details of the Project and main points discussed as
described in Appendix 1 and Appendix 2, respectively, and to request their
respective governments to proceed with the necessary procedures for
implementation of the Project.

Both parties also agreed that DHMS, the counterpart to JICA, will take the
responsibility for the implementation of the Project in cooperation with JICA,
coordinate with other relevant organizations and ensure that the self-reliant
operation of the Project is sustained during and after the implementation period
in order to contribute toward social and economic development of Bhutan.

The Project will be implemented within the framework of the Colombo Plan
Technical Cooperation Scheme and the Note Verbales to be exchanged
between the Government of Japan (hereinafter referred to as “G0OJ") and the
Royal Government of Bhutan (hereinafter referred to as “RGoB").

The effectiveness of the record of discussions is subject to the exchange of the
Note Verbales.

Appendix 1: Project Description
Appendix 2: Minutes of Meetings on 18 October, 2012
Appendix 3: Minutes of Meetings on 18 March, 2013



Appendix 1
PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description agreed
on in the minutes of meetings of October 18, 2012 (Appendix 3) and of March 18,
2013 (Appendix 4) concerning Detailed Planning Survey on the Project.

. BACKGROUND

Bhutan is experiencing an increase in the number of disasters related to
hydro-meteorological hazards, such as flash floods and rainstorm including
cyclone that were not observed before. For instance, a record rainfall in May
2009 brought by Cyclone Aila has left 12 people dead and damages to
infrastructure, which cost RGoB US$ 15.8 million.

A glacial lake outburst flood (hereinafter referred to as “GLOF”) occurs
when a body of water that is contained by a glacier or terminal moraine is
released. In Bhutan, hazard from GLOF is an urgent environmental and
economic issue. Since 1960s, a number of GLOFs have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the
region. The most recent GLOF occurred in October 1994 from the partial burst of
the Luggye Tsho in eastern Lunana. This flood caused loss of 21 lives and
extensive damage to property along the Punakha- Wangdi valley.

Since the mechanism and event probability of GLOF remains unexplained
despite of a number of previous researches, JICA/JST conducted a project “The
Study on Glacial Lake Outburst Flood in Bhutan Himalayas” in the period of
2009-2012 to assess GLOF risk in the Mangdechhu River basin, central Bhutan.
The project concluded that there is no urgent risk of potential lakes in the basin,
which needs to be mitigated by counter measures such as lowering of lake's
water level. Considering the catastrophic phenomenon of GLOF, however, the
project recommended continuous monitor of glacier lakes as well as
development of early warning system in the basin.

With consideration of such situations as mentioned above, RGoB upgraded
the Division of Hydro-Met Service to Department and established “National
Weather, Flood Forecasting and Warning Center’ (hereinafter referred to
‘NWFFWC”") to cope with water related disaster in the country. The
hydro-meteorological network in Bhutan has been designed and developed
since 1991. However, there is limited or no climate monitoring stations in the
northern region where most of the aforementioned disasters have the roots.
Moreover, the existing stations are mainly manual operated stations, where data
are observed by observers leaving many missing data which are not suitable for
climate modeling and related analysis.

In order to meet the natural disasters of hydro-meteorological origins
requires adequate multi-tier observation network for in-situ data collection in real
or near real time to provide reliable weather forecasting, flood forecasting and
warning to safe guard life and property. The current observation network in
Bhutan is inadequate in terms of spatial coverage and representativeness.

In response to such background, RGoB sent a request to GOJ for the
Project to establish an early warning system for GLOF and rainfall flood in
Mangdechhu and Chamkharchhu.

™
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Il. OQUTLINE OF THE PROJECT
Details of the Project are described in the Logical Framework (Project Design
Matrix: PDM) (Annex |) and the tentative Plan of Operation (Annex Il).

1. Input
(1) Input by JICA
JICA will take, at its own expense, the following measures according to the
normal procedures under the Colombo Plan Technical Cooperation:
(a) Dispatch of Experts
Details of the dispatch of experts are described in Annex |11
(b) Training

JICA will receive the Bhutanese personnel connected with the Project for

technical training in Japan.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(c) Machinery and Equipment

JICA will provide such machinery, equipment and other materials

(hereinafter referred to as “the Equipment’) necessary for the

implementation of the Project as listed in Annex V.

In case of importation, the Equipment under 11-1 (1) (c) above will become

the property of the RGoB upon being delivered C.I.F. (cost, insurance and

freight) to the Bhutanese authorities concerned at the ports and/or
airports of disembarkation.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(2) Input by RGoB

RGoB will take necessary measures to provide at its own expense:

(a) Services of DHMS's counterpart personnel and administrative personnel
as referred to in 11-2;

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicles,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the equipment provided by
JICA,

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related
to the Project;

(@) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Bhutan of the equipment
referred to in I1I-1 (1) as well as for the installation, operation and
maintenance thereof; and

(i) Necessary facilities to the JICA experts for the remittance as well as
utilization of the funds introduced into Bhutan from Japan in connection

2



with the implementation of the Project

2. Implementation Structure
The roles and assignments of relevant organizations are as follows:

(1) DHMS
(a) Project Director
Director of DHMS
(b) Project Manager
Head of Hydrology Division, DHMS

(2) Department of Disaster Management, Ministry of Home and Cuitural Affairs
(hereinafter referred to as “DDM")

(3) Department of Geology and Mines, Ministry of Economic Affairs
(hereinafter referred to as “DGM”)

(4) Department of Engineering Services, Ministry of Works and Human
Settlements (hereinafter referred to as “DoES”")

(5) National Land Commission Secretariat (hereinafter referred to as “NLCS")

(8) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to DHMS on any matters pertaining to the
implementation of the Project.

(7) Joint Coordinating Committee

Joint Coordinating Committee (hereinafter referred to as “JCC") will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deemed necessary. JCC will
approve an annual work plan, review overall progress, conduct monitoring
and evaluation of the Project, and exchange opinions on major issues that
arise during the implementation of the Project. A list of proposed members
of JCC is shown in the Annex V.

3. Project Site(s) and Beneficiaries
(1) Project Site
Thimphu headquarters
(2) Pilot Site
Mangdechhu, Chamkharchhu river basins
(3) Direct Beneficiaries

DHMS, DDM, DGM, DoES, NLCS, target local government and
communities in the Project sites

(4) Indirect Beneficiaries
Bhutanese nationals

4. Duration
The cooperation period of the Project will be three (3) years.

5. Reports

1



DHMS and JICA experts will jointly prepare the following reports in English.
(1) Inception Report at the beginning of the Project

(2)Progress Report on a semiannual basis until the project completion
(3) Project Completion Report at the time of project completion

6. Environmental and Social Considerations
(1) RGoB agreed to abide by ‘JICA Guidelines for Environmental and
Social Considerations’ in order to ensure that appropriate considerations
will be made for the environmental and social impacts of the Project.

lll. UNDERTAKINGS OF RGoB
1.RGoB will take necessary measures to:

(1)ensure that the technologies and knowledge acquired by the Bhutan
nationals as a result of Japanese technical cooperation contributes to the
economic and social development of Bhutan, and that the knowledge and
experience acquired by the personnel of Bhutan from technical training as
well as the equipment provided by JICA will be utilized effectively in the
implementation of the Project; and

(2) grant privileges, exemptions and benefits to the JICA experts referred to in
f1-1 (1) above and their families, which are no less favorable than those
granted to experts of third countries performing similar missions in Bhutan
under the Colombo Plan Technical Cooperation Scheme.

2.RGoB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the
safety of the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Bhutan for the
duration of their assignments therein and exempt them from foreign
registration requirements and consular fees;

(3)exempt the JICA experts from taxes and any other charges on the
Equipment necessary for the implementation of the Project;

(4)exempt the JICA experts from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to
them and/or remitted to them from abroad for their services in connection
with the implementation of the Project; and

(5) exempt taxes and any other charges on the Equipment, referred to in 11-1
above, necessary for the implementation of the Project.

3.RGoB will bear claims, if any arises, against the JICA experts resulting from,
occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Project, except when such claims arise
from gross negligence or willful misconduct on the part of the JICA experts.

IV. EVALUATION
1. JICA and the RGoB will jointly conduct the following evaluations and reviews:
(1) Mid-term review at the middle of the cooperation term

i



(2) Terminal evaluation during the last six (6) months of the cooperation term

2. JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. RGoB is required to
provide necessary support for them.

(1) Ex-post evaluation three (3) years after the project completion, in principle
(2) Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, RGoB will take appropriate
measures to make the Project widely known to the people of Bhutan.

VI. MUTUAL CONSULTATION
JICA and RGoB will consult with each other whenever any major issues arise in
the course of Project implementation.

Vil. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between
JICA and RGoB. The minutes of meetings will be signed by authorized persons
of each side who may be different from the signers of the record of discussions.

ANNEX| PROJECT DESIGN MATRIX (PDM)

ANNEX Il PLAN OF OPERATION

ANNEX 11l LIST OF JICAEXPERTS

ANNEX IV  LIST OF EQUIPMENT

ANNEXV LIST OF PROPOSED MEMBERS OF JOINT COORDINATING
COMMITTEE

ANNEX VI LIST OF COUNTERPARTS



ANNEX IlI

LIST OF JICAEXPERTS
(Tentative)

Fields of experts to be covered by the Japanese experts are as follows:
Watershed Disaster Management (Chief Advisor)

Meteorology / Climate Change Adaptation

Hydrology / Glaciology

Flood Hazard Map / GIS

Weather Forecasting

Information Network / EWS

Community Disaster Management

N o o b~ N2
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ANNEX IV

LIST OF EQUIPMENT
(Tentative)

Equipment related to early warning system

Office equipment
Other equipment mutually agreed upon as necessary for the implementation

of the Project



ANNEX V

LIST OF PROPOSED MEMBERS OF JOINT COORDINATING COMMITTEE
(Tentative)

1. Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
- Representative of DGM
- Representative of DoES
- Representative of NLCS
- Representative of GNHC

2. Japanese side

- Chief Representative of JICA Bhutan Office
- JICA Experts

Note: Member of JCC is (are) subject to change when necessity arises
based on mutual consultation between Japanese and Bhutanese sides.

Representative(s) of the Embassy of Japan in India may participate in
the JCC as observer(s).
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LIST OF COUNTERPARTS
(Tentative)

. DHMS

Karma Dupchu, Hydrology Division

Pema Wangdi, Hydrology Division

Sangay Tenzin, Hydrology Division

Chhimi Dorji, Planning, Coordination and Research Division
Tshencho Dorji, Meteorology Division

Tayaba Tamang, Meteorology Division

Sangay Tashi, IT officer

DDM
DGM
DoES
Kelzang Nima, Flood Management Division
NLCS

The rest of the members will be confirmed by first JCC

ANNEX VI
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MINUTES OF MEETINGS
BETWEEN
THE JAPANESE DETAILED PLANNING SURVEY TEAM
AND
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN

The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team™), organized
by Japan International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr.
Shiro Nakasone, visited the Kingdom of Bhutan from October 1 to October 19, 2012, for the purpose
of formulating the technical cooperation Project on “The Project for Capacity Development of GLOF
and Rainstorm Flood Forecasting and Early Warning in The Kingdom of Bhutan” (hereinafter
referred to as “the Project”).

During its stay, the Team had a series of discussions and exchanged views on the Project with the
Bhutanese authorities concerned. As a result of the discussions, the Team and the Bhutanese
authorities concerned agreed on the matters referred to in the document attached hereto.

Thimphu, October 18, 2012

¢ % e i A 7

Shiro Nakasone Karma Tsering
Leader Director
Japanese Detailed Planning Survey Team Department of Hydro-Met Services

Japan International Cooperation Agency Ministry of Economic Affairs

(JICA)



ATTACHED DOCUMENT
1. Cooperation plan and implementation arrangement for the Project
The Team and the Bhutanese authorities concerned agreed that the cooperation
plan, the implementation arrangement and measures to be taken for the Project will be
as described in the Draft “Record of Discussions” (hereinafter referred to as “R/D”)
shown in ATTACHMENT II.

2. Project Purpose
Both sides agreed that the Project focuses on the capacity development for weather
and flood forecasting and early warning against Glacial Lake Outburst Flood
(hereinafter referred to as “GLOF”) and rainstorm flood.

3. Title of the Project
Both sides agreed to change the title of the Project to “The Project for Capacity
Development of GLOF and Rainstorm Flood Forecasting and Early Warning in The
Kingdom of Bhutan” whose original title was “Development of an Integrated GLOF
Early Warning System with Operational Capacity Enhancement for Climate Change
Adaptation in Mangdechhu and Chamkharchhu River Basins Project”.

4. Target Area
(1) Project site: Thimphu headquarters
(2) Pilot sites: Mangdechhu and Chamkharchhu river basins

5. Cooperation Period of the Project
The cooperation period of the Project will be three (3) years.

6. Procedure before the commencement of the Project
JICA headquarters will undertake the ex-ante evaluation of the Project after the
Team returns to Japan and examine the agreed cooperation plan of the Project. In
addition, when the Project is considered relevant and viable as a result of the ex-ante
evaluation, JICA and the Bhutanese authorities concerned will finalize and sign R/D.

7. Participating organizations of the Project
(1) Implementing Agency
- Department of Hydro-Met Services, Ministry of Economic Affairs (hereinafter
referred to as “DHMS”)
(2) Co-implementing Agencies
-Department of Disaster Management, Ministry of Home & Cultural Affairs
(hereinafter referred to as “DDM”)
- Department of Geology and Mines, Ministry of Economic Affairs (hereinafter

.
)
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referred to as “DGM”)
- Department of Engineering Services, Ministry of Works and Human Settlement
(hereinafter referred to as “DoES”)
(3) Japanese Side
JICA will implement the Project with the team of JICA experts.

8. Project Design Matrix
A tentative Project Design Matrix (hereinafter referred to as “PDM?”) for the
Project is shown in ATTACHMENT III.

9. Plan of Operation
A tentative implementation schedule of the Project is shown as the Plan of
Operation (hereinafter referred to as “PO”) in ATTACHMENT IV.

10. Project Administration
(1) Joint Coordinating Committee (hereinafter referred to as “JCC”)
JCC will be organized and meet at least once a year and whenever necessity arises.
The following functions will be conducted:
(a) To formulate the annual work plans of the Project;
(b) To review the progress of the annual work plans;
(c) To review and exchange opinions on major issues that may arise during the
Project implementation period; and ’
(d) To discuss any other issues to smoothly implement the Project.
(2) The JCC members

(a) Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
- Representative of DGM
- Representative of DoES
- Representative of GNHC
(b) Japanese side
- Chief Representative of JICA Bhutan Office
- JICA Experts

Note: Member of JCC is (are) subject to change when necessity arises based on mutual
consultation between Japanese and Bhutanese sides.

Representative(s) of the Embassy of Japan in India may participate in the JCC as

observer(s).

) /Z/
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11, JICA’s technical cooperation principle
The Team explained the principle of JICA’s technical cooperation which pursues
capacity development of the counterpart personnel through on-the-job training with
JICA experts in the implementation of the Project. Bhutanese side understood the
principle of the JICA’s technical cooperation.

12. Input from Bhutanese side

Bhutanese side will ensure the following input before the commencement of the

Project: ‘

(1) Assignment of counterpart personnel in DHMS, DDM, DGM and DoES;

(2) Office spaces inside the building of DHMS and where JICA experts are expected to
be assigned on temporary basis at least during the Project implementation;

(3) Budget allocation for salary for counterpart personnel related to the Project and
other expenditure such as transport and travel allowance during the Project;

(4) Budget allocation for running cost of office space (e.g. electricity and water supply,
telephone line, internet access etc.) and equipment procured under the Project;

(5) Necessary facility for control station;

(6) Necessary expenses for the data communication of developed information network
system; and

(7) Necessary land allocation and permissions for installation of observing and

monitoring stations.

13. Others
Both sides agreed the following items:
(1) Installation of equipment
In the Project, some equipment is going to be installed in DHMS and pilot river
basins. The installation site and specification of equipment will be defined during the
early stage of the Project. Also, necessary staff will be assigned for the operation of
the equipment after installation.
(2) Target districts related to Output 3 of the Project
Target districts related to Output 3 of the Project are Trongsa and Bumthang
Dzongkhags. If flood risk community is recognized in the implementation process of
the Project, however, Zhemgang Dzongkhag might be included as a target district.
(3) Coordination with other development partners
DHMS will ensure the coordination between the Project and assistance by other
development partners such as United Nations Development Programme (UNDP) for
pursuing synergy effect with each other.
(4) Staff allocation to National Weather, Flood Forecasting and Warning Center

o

3



(hereinafter referred to as NWFFWC)

DHMS staff trained in the Project will be assigned as core member of NWFFWC
after full operation of NWFFWC in order to ensure the persistent activity of the
Project. '
(5) Project working group

For the smooth implementation of the Project, DHMS will organize working
groups in collaboration with co-implementing agencies and JICA experts tentatively
listed as follows;

- Information network;

- Risk assessment;

- Flood and weather forecasting; and

- Early warning and community awareness.

ATTACHMENT 1 ATTENDANT LIST

ATTACHMENT II DRAFT RECORD OF DISCUSSIONS
ATTACHMENT IIT PROJECT DESIGN MATRIX (PDM)
ATTACHMENT IV PLAN OF OPERATION (PO)



ATTENDANT LIST

Bhutanese side:

Gross National Happiness Commission (GNHC)

Kuenzang Lham Sangey

Ministry of Economic Affairs

Sonam Yangley
Karma Tsering
Karma Dupchu
K.Radhakrishnan
Chimi Dorji
Tshencho Dorji
Pema Wangdi

ATTACHMENT I

Department of Disaster Management, Ministry of Home and Cultural Affairs (DDM)

Pelden Zangmo

Japanese side:

Detailed Planning Survey Team, JICA

Shiro Nakasone, Leader
Toru Koike, Glacial Lake Outburst Flood
Yasunori Minagawa, Evaluation Analysis

Kazuki Kaiya, Planning and Disaster Management Cooperation

JICA Bhutan Office

Nitta Tomoki, Chief Representative
Miharu Furukawa, Project Formulation Advisor



ATTACHMENT II

(DRAFT)
RECORD OF DISCUSSIONS

ON
THE PROJECT FOR
CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN
AGREED UPON BETWEEN

GROSS NATIONAL HAPPINESS COMMISSION

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, XX XX 2012

Chief Representative of JICA Bhutan Secretary of Gross  National
Happiness Commission



Based on the minutes of meetings on the Detailed Planning Survey on the
Project for Capacity Development of GLOF and Rainstorm Flood Forecasting
and Early Warning in The Kingdom of Bhutan (hereinafter referred to as “the
Project”) signed on 18 October 2012 between Department of Hydro-Met
Services, Ministry of Economic Affairs (hereinafter referred to as “DHMS”) and
the Japan International Cooperation Agency (hereinafter referred to as “JICA”),
JICA held a series of discussions with DHMS and relevant organizations to
develop a detailed plan of the Project.

Both parties agreed the details of the Project and main points discussed as
described in the Appendix 1 and the Appendix 2, respectively, and to request
their respective governments to proceed with the necessary procedures for
implementation of the Project.

Both parties also agreed that DHMS, the counterpart to JICA, will be responsible
for the implementation of the Project in cooperation with JICA, coordinate with
other relevant organizations and ensure that the self-reliant operation of the
Project is sustained during and after the implementation period in order to
contribute toward social and economic development of Bhutan.

The Project will be implemented within the framework of the Colombo Plan
Technical Cooperation Scheme and the Note Verbales to be exchanged
between the Government of Japan (hereinafter referred to as “GOJ”) and the
Royal Government of Bhutan (hereinafter referred to as “RGoB”).

The effectiveness of the record of discussions is subject to the exchange of the
Note Verbales.

Appendix 1: Project Descri‘ption | ;
Appendix 2: Main Points Discussed * To be attached if necessary
Appendix 3: Minutes of Meetings on 18 October 2012



Appendix 1
PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description agreed
on in the minutes of meetings on the concerning Detailed Planning Survey on
the Project signed on 18 October 2012 (Appendix 3).

I. BACKGROUND

Bhutan is experiencing the increase in number of disasters related to
hydro-meteorological hazards such as flash floods and rainstorm including
cyclone (Aila in May 2009) that were not observed before. For instance a record
rainfall brought by cyclone Aila has left 12 people dead and damage to
infrastructure, and cost the government US$ 15.800 million.

A glacial lake outburst flood (hereinafter referred to as “GLOF”) occurs
when a body of water that is contained by a glacier or terminal moraine is
released. In Bhutan, hazard from GLOF is an urgent environmental and
economic issue. Since 1960s, a number of GLOFs have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the
region. The most recent GLOF occurred in October 1994 from the partial burst of
the Luggye Tsho in eastern Lunana. This flood caused loss of 21 lives and
extensive damage to property along the Punakha- Wangdi valley.

Since the mechanism and event probability of GLOF remains unexplained
despite of a number of previous researches, JICA/JST conducted a project “The
Study on Glacial Lake Outburst Flood in Bhutan Himalayas” in the period of
2009-2012 to assess GLOF risk in the Mangdechhu River basin, central Bhutan.
The project concluded that there is no urgent risk of potential lakes in the basin,
which needs to be mitigated by counter measures such as lowering of lake’s
water level. Considering the catastrophic phenomenon of GLOF, however, the
project recommended continuous monitor of glacier lakes as well as
development of early warning system in the basin.

With consideration of such situations as mentioned above, Bhutanese
government upgraded the Division of Hydro-Met Service to Department and
established “National Weather, Flood Forecasting and Warning Center”
(hereinafter referred to “NWFFWC”) to cope with water related disaster in the
country. The hydro-meteorological network in Bhutan has been designed and
developed since 1991. However, there is limited or no climate monitoring
stations in the northern region where most of the aforementioned disasters have
the roots. Moreover, the existing stations are mainly manual operated stations,
where data are observed by observers leaving many missing data which are not
suitable for climate modeling and related analysis.

In order to meet the natural disasters of hydro-meteorological origins
requires adequate multi-tier observation network for in-situ data collection in real
or near real time to provide reliable weather forecasting, flood forecasting and
warning to safe guard life and property. The current observation network in
Bhutan is inadequate in terms of spatial coverage and representativeness.

In response to such background, Bhutanese government requested to
Japanese government the Project for establishing early warning system for
GLOF and rainfall flood in Mangdechhu and Chamkharchhu.
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ll. OUTLINE OF THE PROJECT
Details of the Project are described in the Logical Framework (Project Design
Matrix: PDM) (Annex XX) and the tentative Plan of Operation (Annex XX).

1. Input
(1) Input by JICA
JICA will take, at its own expense, the following measures according to the
normal procedures under the Colombo Plan Technical Cooperatlon
(a) Dispatch of Experts
Details of the dispatch of experts are described in Annex lli
(b) Training

JICA will receive the Bhutanese personnel connected with the Project for

technical training in Japan.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(c) Machinery and Equipment

JICA will provide such machinery, equipment and other materials

(hereinafter referred to as “the Equipment’) necessary for the

implementation of the Project as listed in Annex IV.

In case of importation, the machinery, equipment and other materials

under lI-1 (1) (c) above will become the property of the RGoB upon being

delivered C.I.F. (cost, insurance and freight) to the Bhutan authorities
concerned at the ports and/or airports of disembarkation.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(2) Input by RGoB

RGoB will take necessary measures to provide at its own expense:

(a) Services of DHMS’s counterpart personnel and administrative personnel
as referred to in 1I-2;

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicles,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the equipment provided by
JICA,;

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related
to the Project; A

(9) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Bhutan of the equipment
referred to in 1I-1 (1) as well as for the installation, operation and
maintenance thereof; and

(i) Necessary facilities to the JICA experts for the remittance as well as

2 )
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utilization of the funds introduced into Bhutan from Japan in connection
with the implementation of the Project

2. Implementation Structure
The roles and assignments of relevant organizations are as follows:

(1) DHMS
(a) Project Director
Director of DHMS
(b) Project Manager
Head of Hydrology Division, DHMS

(2) Department of Disaster Management, Ministry of Home and Cultural Affairs
(hereinafter referred to as DDM)

(3) Department of Geology and Mines, Ministry of Economic Affairs
(hereinafter referred to as DGM)

(4) Department of Engineering Services, Ministry of Works and Human
Settlements (hereinafter referred to as DoES)

(5) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to DHMS on any matters pertaining to = the
implementation of the Project.

(8) Joint Coordinating Committee

Joint Coordinating Committee (hereinafter referred to as “JCC”) will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deemed necessary. JCC will
approve an annual work plan, review overall progress, conduct monitoring
and evaluation of the Project, and exchange opinions on major issues that
arise during the implementation of the Project. A list of proposed members
of JCC is shown in the Annex XX.

3. Project Site(s) and Beneficiaries
(1)Project Site
Thimphu headquarters
(2)Pilot Site
Mangdechhu, Chamkharchhu river basins

(3)Direct Beneficiary
DHMS, DDM, DGM, DoES, Target local government and community in the
Project sites

(4)Indirect Beneficiary
Bhutanese people

4. Duration '
The cooperation period of the Project will be three (3) years.

5. Reports
DHMS and JICA experts will jointly prepare the following reports in English.
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(1) Inception Report at the beginning of the Project
(2) Progress Report on semiannual basis until the project completion
(3)Project Completion Report at the time of project completion

6. Environmental and Social Considerations
(1) RGoB agreed to abide by ‘JICA Guidelines for Environmental and
Social Considerations’ in order to ensure that appropriate considerations
will be made for the environmental and social impacts of the Project.

lil. UNDERTAKINGS OF RGoB
1.RGoB will take necessary measures to:

(1)ensure that the technologies and knowledge acquired by the Bhutan
nationals as a result of Japanese technical cooperation contributes to the
economic and social development of Bhutan, and that the knowledge and
experience acquired by the personnel of Bhutan from technical training as
well as the equipment provided by JICA will be utilized effectively in the
implementation of the Project; and

(2) grant privileges, exemptions and benefits to the JICA experts referred to in
[I-1 (1) above and their families, which are no less favorable than those
granted to experts of third countries performing similar missions in Bhutan
under the Colombo Plan Technical Cooperation Scheme.

2.RGoB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the
safety of the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Bhutan for the
duration of their assignments therein and exempt them from foreign
registration requirements and consular fees.

(3)exempt the JICA experts from taxes and any other charges on the
equipment, machinery and other material necessary for the implementation
of the Project;

(4)exempt the JICA experts from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to
them and/or remitted to them from abroad for their services in connection
with the implementation of the Project; and

(5) exempt taxes and any other charges on the equipment, machinery and
other material, referred to in II-1 above, necessary for the implementation
of the Project.

3.RGoB will bear claims, if any arises, against the JICA experts resulting from,
occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Project, except when such claims arise
from gross negligence or willful misconduct on the part of the JICA experts.

IV. EVALUATION
1. JICA and the RGoB will jointly conduct the following evaluations and reviews.
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(1) Mid-term review at the middle of the cooperation term
(2) Terminal evaluation during the last six (6) months of the cooperation term

2. JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. The RGoB is
required to provide necessary support for them.

(1) Ex-post evaluation three (3) years after the project completion, in principle
(2) Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, RGoB will take appropriate
measures to make the Project widely known to the people of Bhutan.

VI. MUTUAL CONSULTATION
JICA and RGoB will consult with each other whenever any major issues arise in
the course of Project implementation.

VIi. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between
JICA and RGoB.

The minutes of meetings will be signed by authorized persons of each side who
may be different from the signers of the record of discussions.

ANNEX| PROJECT DESIGN MATRIX (PDM)

ANNEX I PLAN OF OPERATION

ANNEX i1l LIST OF JICA EXPERTS

ANNEX IV LIST OF EQUIPMENT

ANNEXV LIST OF PROPOSED MEMBERS OF JOINT COORDINATING
COMMITTEE

ANNEX VI LIST OF COUNTERPARTS



ANNEX IlI

LIST OF JICA EXPERTS
(Tentative)

Fields of experts to be covered by the Japanese experts are as follows:
Watershed Disaster Management (Chief Advisor)

Meteorology / Climate Change Adaptation

Hydrology / Glaciology

Flood Hazard Map / GIS

Weather Forecasting

Information Network / EWS

Community Disaster Management

N o oo bd DN =
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ANNEX IV

LIST OF EQUIPMENT
(Tentative)

Equipment related to early warning system

Office equipment
Other equipment mutually agreed upon as necessary for the implementation

of the Project



ANNEX V

LIST OF PROPOSED MEMBERS OF JOINT COORDINATING COMMITTEE
(Tentative)

1. Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
- Representative of DGM
- Representative of DoES
- Representative of GNHC

2. Japanese side
- Chief Representative of JICA Bhutan Office
- JICA Experts

Note:' Member of JCC is (are) subject to change when necessity arises
based on mutual consultation between Japanese and Bhutanese sides.
Representative(s) of the Embassy of Japan in India may patrticipate in
the JCC as observer(s).



hon

ANNEX VI

LIST OF COUNTERPARTS
(Tentative)

. DHMS

Karma Dupchu, Hydrology Division

Pema Wangdi, Hydrology Division

Sangay Tenzin, Hydrology Division

Chhimi Dorji, Planning, Coordination and Research Division
Tshencho Dorji, Meteorology Division

Tayaba Tamang, Meteorology Division

Sangay Tashi, IT officer

DDM
DGM
DoES
Kelzang Nima, Flood Management Division

The rest of member will be confirmed by signing of R/D



MAIN POINTS DISCUSSED
(Tentative)

Appendix 2
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MINUTES OF MEETINGS
| BETWEEN
THE JAPANESE DETAILED PLANNING SURVEY TEAM
~ AND
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN

The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team™), organized
by Japan International Cooperation Agency (hereinafter referred to as “JICA™) and headed by Dr.
Hitoshi Baba, visited the Kingdom of Bhutan from March 11 to 19, 2013, for the purpose of
formulating the technical cooperation Project on “The Project for Capacity Development of GLOF
and Rainstorm Flood Forecasting and Early Warning in The Kingdom of Bhutan” (hereinafter
referred to as “the Project™). '

During its stay, the Team had a series of discussions and exchanged views on the Project with the
Bhutanese authorities concerned. As a result of the discussions, the Team and the Bhutanese
authorities concerned agreed to revise the document signed on October 18, 2012 referred under
ATTACHMENT V (The revised parts are indicated as underlined).

Thimphu, March 18, 2013

Yoo b F 2 "f

Hitoshi Baba ~ Karma Tsering

Leader P Director :
Japanese Detailed Planning Survey Team Department of Hydl'?-MEt Services
Japan International Cooperation Agency Ministry of Economic Affairs

(JICA)
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ATTACHED DOCUMENT
1. Cooperation plan and implementation arrangement for the Project
The Team and the Bhutanese authorities concerned agreed that the cooperation
plan, the implementation arrangement and measures to be taken for the Project will be
as described in the Draft “Record of Discussions” (hereinafter referred to as “R/D”)
- shown in ATTACHMENT II.

2. Project Purpose
Both sides agreed that the Project focuses on the capacity development for weather
and flood forecasting and early warning against Glacial Lake Outburst Flood
(hereinafter referred to as “GLOF”) and rainstorm flood. In addition to those, both

sides agreed that the Project also contribute for mainstreaming disaster risk assessment
information into development plans. '

3. Title of the Project
Both sides agreed to change the title of the Project to “The Project for Capacity
Development of GLOF and Rainstorm Flood Forecasting and Early Warning in The
Kingdom of Bhutan” whose original title was “Development of an Integrated GLOF
Early Warning System with Operational Capacity Enhancement for Climate Change
Adaptation in Mangdechhu and Chamkharchhu River Basins Project”.

4. Target Area
(1) Project site: Thimphu headquarters ‘
(2) Pilot sites: Mangdechhu and Chamkharchhu river basins

5. Cooperation Period of the Project
The cooperation period of the Project will be three (3) years.

6. Procedure before the commencement of the Project
JICA headquarters will undertake the ex-ante evaluation of the Project after the
Team returns to Japan and examine the agreed cooperation plan of the Project. In
addition, when the Project is considered relevant and viable as a result of the ex-ante
evaluation, JICA and the Bhutanese authorities concerned will finalize and sign R/D.

7. Participating organizations of the Project
(1) Implementing Agency
-Department of Hydro-Met Services, Ministry of Economic Affairs (hereinafter
referred to as “DHMS™)
(2) Co-implementing Agencies
-Department of Disaster Management, Ministry of Home & Cultural Affairs

7
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(hereinafter referred to as “DDM”) '

- Department of Geology and Mines, Ministry of Economic Affairs (hereinafter
referred to as “DGM™)

- Department of Engineering Services, Ministry of Works and Human Settlement -
(hereinafter referred to as “DoES™)

- National Land Commission Secretariat (hereinafter referred to as “NLCS™)

(3) Japanese Side - |
JICA will implement the Project with the team of JICA experts.

8. Project Design Matrix
A tentative Project Design Matrix (hereinafter referred to as “PDM”) for the
Project is shown in ATTACHMENT III.

9. Plan of Operation
A tentative implementation schedule of the Project is shown as the Plan of
Operation (hereinafter referred to as “PO”) in ATTACHMENT LV,

10. Project Administration
" (1) Joint Coordinating Committee (hereinafter referred to as *J cC”)
JCC will be organized and meet at least once a year and wh_enlever necessity arises.
The following functions will be conducted:
(a) To formulate the annual work plans of the Project;
(b) To review the progress of the annual work plans;
(¢) To review and exchange opinions on major issues that may arise during the
. Project implementation period; and |
(d) To discuss any other issues to smoothly implement the Project.
(2) The JCC members
(a) Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
- Representative of DGM
- Representative of DoES
- Representative of GNHC
- Representative of NLCS
(b) Japanese side
- Chief Representative of JICA Bhutan Office
- JICA Experts

Note: Member of JCC is (are) subject to change when necessity arises based on mutual

Q&/P



consultation between Japanese and Bhutanese sides.

Representative(s) of the Embassy of Japan in India may participate in the JCC as
observer(s).

11. JICA’s technical cooperation principle :

The Team explained the principle of JICA’s technical cooperation which pursues
cabacity development of the counterpdrt personnel through on-the-job training with
JICA experts in the implementation of the Project. Bhutanese side understood the
principle of the JICA’s technical cooperation.

12. Input from Bhutanese side

Bhutanese side will ensure the following input before the commencement of the

Project:

(1) Assignment of counterpart personnel in DHMS, DDM, DGM, DoES and NLCS;

(2) Office spaces inside the building of DHMS and where JICA experts are expected to
be assigned on temporary basis at least during the Project implementation;

(3) Budget allocation for salary for counterpart personnel related to the Project and
other expenditure such as transport and travel allowance during the Project;

(4) Budget allocation for running cost of office space (e.g. electricity and water supply,
telephone line, internet access etc.) and equipment procured under the Project;

(5) Necessary facility for control station; ‘

(6) Necessary expenses for the data communication of developed information network
system; and

(7} Necessary land allocation and permissions for installation of observing and
monitoring stations. '

13. Others
Both sides agreed the following items:
(1) Installation of equipment
In the Project, some equipment is going to be installed in DHMS and pilot river
basins, the concept of network system of which is shown in ATTACHMENT VI. The
installation site and specification of equipment will be defined during the early stage
of the Project. Also, necessary staff will be assigned for the operation of the equipment
after installation as shown in ATTACHMENT VIL.
(2) Target districts related to Qutput 3 of the Project
Target districts related to Output 3 of the Project are Trongsa and Bumthang

Dzongkhags. If flood risk community is recognized in the implementation process of

i



the Project, however, Zhemgang Dzongkhag might be included as a target district.
(3) Coordination with other development partners ‘

DHMS will ensure the coordination between the Project and assistance by other
development partners such as United Nations Development Programme (UNDP) for
pursuing synergy effect with each other.

(4) Staff allocation to National Weather, Flood Forecasting and Warning Center

(hereinafter referred to as NWFFWC)

DHMS staff trained in the Project will be assigned as core member of NWFFWC
after full operation of NWFFWC in order to ensure the persistent activity of the
Project.

(5) Project working group
~ For the smooth implementation of the Project, DHMS will organize working
groups in collaboration with co-implementing agencies and JICA experts tentatively
listed as follows;
- Information network;
- Risk assessment;
- Flood and weather forecastiﬁg; and
- Early warning and community awareness.
(6) The Project activities related to the Disaster Management Act

Since the Disaster Management Act has just enacted, the Bhutanese authorities

concerned may need to further establish relevant fundamentals such as regulations and

institutional setups. The Project will support the authorities in accordance to the
progress of the establishment through the activities 1-4 and 1-7 described in the PDM,
with the purpose of raising the level of intervention in disaster risk reduction

particularly,

ATTACHMENTI  ATTENDANTLIST

ATTACHMENTII DRAFT RECORD OF DISCUSSIONS
ATTACHMENTIII  PROJECT DESIGN MATRIX (PDM)
ATTACHMENT IV~ PLAN OF OPERATION (PO)
ATTACHMENTYV  M/M SIGNED ON OCTOBER 18, 2012
ATTACHMENT VI  CONCEPT OF NETWORK SYSTEM
ATTACHMENT VII  PERSONNEL PLAN OF DHMS



ATTENDANT LIST

Bhutanese side:

Ministry of Economic Affairs

Karma Tsering
Karma Dupchu
Singey Dorji
Pema Wangdi

Japanese side:
Detailed Planning Survey Team, JICA

- Kazuki Kaiya, Planning and Disaster Management Cooperation

Hitoshi Baba, Leader
Kunio Akatsu, Hydro-Meteorological Network

JICA Bhutan Office

Miharu Furukawa, Project Formulation Advisor

ATTACHMENT 1



ATTACHMENT II

(DRAFT)
RECORD OF DISCUSSIONS

ON
THE PROJECT FOR
CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN
AGREED UPON BETWEEN

GROSS NATIONAL HAPPINESS COMMISSION

~ AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, XX XX 2013

Chief Representative of JICA Bhutan Secretary of Gross  National
Happiness Commission



Based on the minutes of meetings on the Detailed Planning Survey on the
Project for Capacity Development of GLOF and Rainstorm Flood Forecasting
and Early Warning in The Kingdom of Bhutan (hereinafter referred to as “the
Project”) signed on 18 October, 2012 and on 18 March, 2013 between
Department of Hydro-Met Services, Ministry of Economic Affairs (hereinafter
referred to as "DHMS”) -and the Japan International Cooperation Agency
(hereinafter referred to as “JICA”), JICA held a series of discussions with DHMS
and relevant organizations to develop a detailed plan of the Project.

Both parties agreed the details of the Project and main points discussed as
described in the Appendix 1 and the Appendix 2, respectively, and to request
their respective governments to proceed with the necessary procedures for
implementation of the Project. :

Both parties also agreed that DHMS, the counterpart to JICA, will be responsible
for the implementation of the Project in cooperation with JICA, coordinate with
other relevant organizations and ensure that the self-reliant operation of the
Project is sustained during and after the implementation period in order to
contribute toward social and economic development of Bhutan

The Project will be implemented within the framework of the Colombo Plan
Technical Cooperation Scheme and the Note Verbales to be exchanged
between the Government of Japan (hereinafter referred to as “GOJ") and the
Royal Government of Bhutan (hereinafter referred to- as “‘RGoB").

The effectiveness of the record of dlscussmns is. subject to the exchange of the
Note Verbales.

Appendix 1: Project Description '

Appendix 2: Main Points Discussed *To be attached if necessary
Appendix 3: Minutes of Meetings on 18 October, 2012

Appendix 4: Minutes of Meetings on 18 March, 2013




Appendix 1
PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description agreed
on in the minutes of meetings of October 18, 2012 (Appendix3) and of March 18,
2013 (Appendix 4) concerning Detailed Planning Survey on the Project.

l. BACKGROUND

Bhutan'is experiencing the increase in number of disasters related to
hydro-meteorological hazards such as flash floods and rainstorm including
cyclone (Aila in May 2009) that were not observed before. For instance a record
rainfall brought by cyclone Aila has left 12 people dead and damage to
infrastructure, and cost the government US$ 15.800 million.

A glacial lake outburst flood (hereinafter referred to as “GLOF”) occurs
when a body of water that is contained by a glacier or terminal moraine is
released. In Bhutan, hazard from GLOF is an urgent environmental and
economic issue. Since 1960s, a number of GLOFs have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the
region. The most recent GLOF occurred in October 1994 from the partial burst of
the Luggye Tsho in eastern Lunana. This flood caused loss of 21 fives and
extensive damage to property along the Punakha- Wangdi valley.

Since the mechanism and event probability of GLOF remains unexplained
despite of a number of previous researches, JICA/JST conducted a project “The
Study on Glacial Lake Outburst Flood in Bhutan Himalayas” in the period of
2009-2012 to assess GLOF risk in the Mangdechhu River basin, central Bhutan.
The project concluded that there is no urgent risk of potential lakes in the basin,
which needs to be mitigated by counter measures such as lowering of lake’s
water level. Considering the catastrophic phenomenon of GLOF, however, the
project recommended continuous monitor of glacier lakes as well as
development of early warning system in the basin.

With consideration of such situations as mentioned above, Bhutanese
government upgraded the Division of Hydro-Met Service to Department and
established “National Weather, Flood Forecasting and Warning Center”
(hereinafter referred to “NWFFWC”) to cope with water related disaster in the
country. The hydro-meteorological network in Bhutan has been designed and
developed since 1991. However, there is limited or no climate monitoring
stations in the northern region where most of the aforementioned disasters have
the roots. Moreover, the existing stations are mainly manual operated stations,
where data are observed by observers leaving many missing data which are not
suitable for climate modeling and related analysis.

In order to meet the natural disasters of hydro-meteorological origins
requires adequate multi-tier observation network for in-situ data collection in real
or near real time to provide reliable weather forecasting, flood forecasting and
warning to safe guard life and property. The current observation network in
Bhutan is inadequate in terms of spatial coverage and representativeness.

In response to such background, Bhutanese government requested to
Japanese government the Project for establishing early warning system for
GLOF and rainfall flood in Mangdechhu and Chamkharchhu.

1



il. OUTLINE OF THE PROJECT
Details of the Project are described in the Logical Framework (Project Design
Matrix: PDM) (Annex XX) and the tentative Plan of Operation (Annex XX).

1. Input
(1) Input by JICA
JICA will take, at its own expense, the following measures according to the
_ normal procedures under the Colombo Plan Technical Cooperation:
(a) Dispatch of Experts
Details of the dispatch of experts are described in Annex 1
{(b) Training

JICA will receive the Bhutanese personnel connected with the Project for

technical training in Japan.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(c) Machinery and Equipment

JICA will provide such machinery, equipment and other materials

(hereinafter referred to as “the Equipment”) necessary for the

implementation of the Project as listed in Annex IV.

In case of importation, the Equipment under 11-1 (1) (c) above will become

the property of the RGoB upon being delivered C.I.F. (cost, insurance and

freight) to the Bhutan authorities concerned at the ports and/or airports of
disembarkation.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the implementation of the
Project, as necessary.

(2) Input by RGoB

RGoB will take necessary measures to provide at its own expense:

{(a) Services of DHMS's counterpart personnel and administrative personnel
as referred to in lI-2;

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicles,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the equipment provided by
JICA;

{(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards;

(f) Available data (including maps and photographs) and information related
to the Project;

(g) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Bhutan of the equipment
referred to in I-1 (1) as well as for the installation, operation and
maintenance thereof; and

(i) Necessary facilities to the JICA experts for the remittance as well as
utilization of the funds introduced into Bhutan from Japan in connection

i
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with the implementation of the Project

2. Implementation Structure
The roles and assignments of relevant organizations are as follows:

(1) DHMS
(a) Project Director
Director of DHMS
(b) Project Manager
Head of Hydrology Division, DHMS

(2) Department of Disaster Management, Ministry of Home and Cultural Affairs
(hereinafter referred to as DDM)

(3) Department of Geology and Mines, Ministry of Economic Affairs
(hereinafter referred to as DGM)

(4) Department of Engineering Services, Ministry of Works and Human
Settlements (hereinafter referred to as DoES)

(5) National Land Commission Secretariat (hereinafter referred to as NLCS)

(6) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to DHMS on any matters pertaining to the
implementation of the Project.

(7) Joint Coordinating Committee
Joint Coordinating Committee (hereinafter referred to as “JCC") will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deemed necessary. JCC will
approve an annual work plan, review overall progress, conduct monitoring
and evaluation of the Project, and exchange opinions on major issues that
arise during the implementation of the Project. Alist of proposed members
. of JCC is shown in the Annex XX.

3. Project Site(s) and Beneficiaries
(1)Project Site
Thimphu headquarters
(2)Pilot Site
Mangdechhu, Chamkharchhu river basins

(3)Direct Beneficiary
DHMS, DDM, DGM, DoES, NLCS, Target local government and community
in the Project sites

(4)Indirect Beneficiary
Bhutanese people

4. Duration
The cooperation period of the Project will be three (3) years.

5. Reports



DHMS and JICA experts will jointly prepare the following reports in English.
(1) Inception Report at the beginning of the Project

(2)Progress Report on semiannual basis until the project completion
(3)Project Completion Report'at the time of project completion

6. Environmental and Social Considerations
(1) RGoB agreed to abide by ‘JICA Guidelines for Enwronmental and
Social Considerations’ in order to ensure that appropriate considerations
will be made for the environmental and social impacts of the Project.

lll. UNDERTAKINGS OF RGoB
1.RGoB will take necessary measures to:

(1)ensure that the technologies and knowledge acquired by the Bhutan
nationals as a result of Japanese technical cooperation contributes to the
economic and social development of Bhutan, and that the knowledge and
experience acquired by the personnel of Bhutan from technical training as
well as the equipment provided by JICA will be utilized effectively in the
implementation of the Project; and

(2) grant privileges, exemptions and benefits to the JICA experts referred to in
II-1 (1) above and their families, which are no less favorable than those
granted to experts of third countries performing similar missions in Bhutan
under the Colombo Plan Technical Cooperation Scheme.

2.RGoB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the
safety of the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Bhutan for the
duration of their assignments therein and exempt them from foreign

- registration requirements and consular fees.

(3)exempt the JICA experts from taxes and any other charges on the
Equipment necessary for the implementation of the Project;

(4)exempt the JICA experts from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to
them and/or remitted to them from abroad for their services in connection
with the implementation of the Project; and

(5) exempt taxes and any other charges on the Equipment, referred to in li-1
above, necessary for the implementation of the Project.

- 3.RGoB will bear claims, if any arises, against the JICA experts resulting from,
occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Project, except when such claims arise
from gross negligence or willful misconduct on the part of the JICA experts.

IV. EVALUATION
1. JICA and the RGoB wilt jointly conduct the following evaluations and reviews.
(1) Mid-term review at the middle of the cooperation term
4
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(2) Terminal evaluation during the last six (6) months of the cooperation term

2. JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. The RGoB is
required to provide necessary support for them.

(1) Ex-post evaluation three (3) years after the project completion, in principle
(2) Follow-up surveys on necessity basis

V. BROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, RGoB will take appropriate
measures to make the Project widely known to the people of Bhutan.

VI. MUTUAL CONSULTATION _
JICA and RGoB will consult with each other whenever any major issues arise in
the course of Project implementation.

VII. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between
JICA and RGoB.

The minutes of meetings will be signed by authorized persons of each side who
may be different from the signers of the record of discussions.

ANNEX| PROJECT DESIGN MATRIX (PDM)

ANNEX Il PLAN OF OPERATION

ANNEX [l LIST OF JICA EXPERTS

ANNEX IV LIST OF EQUIPMENT

ANNEX YV LIST OF PROPOSED MEMBERS OF JOINT COORDINATING
COMMITTEE

ANNEX V] LIST OF COUNTERPARTS



ANNEX IlI

LIST OF JICA EXPERTS
(Tentative)

Fields of experts to be covered by the Japanese experts are as follows:
Watershed Disaster Management (Chief Advisor)

Meteorology / Climate Change Adaptation

Hydrology / Glaciology

Flood Hazard Map / GIS

Weather Forecasting

Information Network / EWS

Community Disaster Management
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ANNEX IV

LIST OF EQUIPMENT
(Tentative)

. Equipment related to early warning system

Office equipment
Other equipment mutually agreed upon as necessary for the implementation
of the Project



ANNEX V

LIST OF PROPOSED MEMBERS OF JOINT COORDINATING COMMITTEE
' (Tentative)

1. Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
-Representative of DGM
- Representative of DoES
- Representative of NLCS
- Representative of GNHC

2. Japanese side
- Chief Representative of JICA Bhutan Office
-JICA Experts

Note: Member of JCC is (are) subject to change when necessity arises
based on mutual consultation between Japanese and Bhutanese sides.
Representative(s) of the Embassy of Japan in India may participate in
the JCC as observer(s).
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ANNEX VI

LIST OF COUNTERPARTS
(Tentative)

. DHMS

Karma Dupchu, Hydrology Division

Pema Wangdi, Hydrology Division

Sangay Tenzin, Hydrology Division

Chhimi Dorji, Planning, Coordination and Research Division
Tshencho Dorji, Meteorology Division

Tayaba Tamang, Meteorology Division

Sangay Tashi, IT officer

DDM
DGM
DoES
Kelzang Nima, Flood Management Division
NLCS

The rest of member will be confirmed by signing of R/D



Appendix 2

MAIN POINTS DISCUSSED
(Tentative)



Tentative Project Design Matrix (PDM)
Project Title: Project for Capacity Development of GLOF and Rainstorm Flood Forecasting and Early Warning in the Kingdom of Bhutan

Project Duration: (3 years)
Project Site: Mangdechhu and Chamkharchhu River Basins in Kingdom of Bhutan

Target Group : DHMS, DDM, DGM, DoES, NLCS, Local Governments and communities in the Project Site

ATTACHMENT III

- .- - Narralive Summary

” Objectively Verifiable rdicaiors

‘Means on<m:mom=o_..._

" Important Assumption

[Overall Goal]

Nationwide disaster resilient society against natural disasters such as GLOF and
rainstorm flood for Climate Change Adaptation is realized in Bhutan,

a. o_.oﬂ._aiﬂoﬂ_ flood forecasting and early warning is
properly disseminated to relevant-agencies at central
and local level.

a. 12 Fyp
b. DHMS/DDM report

[Project Purpose]

Capacity of DHMS and relevant stakeholders on emergency response against
GLOF/rainstorm flood is enhanced.

a. GLOFfrainstorm flood forecasting and early warning is
in place in accordance with developed Standard
Operation Procedure (SOP).

b. Early warning and evacuation drills in the pilot basins
are regularly conducted by use of developed EWS (at
least once in a year).

a. 11" FYP Mid-term review
h. Project documents

- Necessary budget of DHMS and
DDM for maintaining IGEWS is
secured.

- Government policy of Bhutan on
disaster management does not
changg significantly.

[Outputs]

1. Capacity of related agencies on GLOF/rainstorm flood risk assessment,
development planning, disaster prevention, flood forecasting and warning as well
as emergency information sharing among relevant agencies is enhanced.

a. Plan of institutional strengthening for mainstreaming

‘a. Plan of Institutional

disaster risk assessment information into develapment

lans is formulated.

b. Equipment and facilities for NWWFFWC are installed as
scheduled and utilized as planned.

¢. GLOF/rainstorm flood risk zonation maps are
developed.

d. Flood and weather forecasting is daily delivered
utilizing improved forecasting systemn.

e. SOP on emergency information sharing is developed.

m—ﬂm:mﬂzmc_.:m
b. Project docurnents

¢. The zonation maps
d. DHMS weather forecasting

and warning report
e. SOP at central level

2: Early Waming System Ams__mw for GLOF/rainstorm is developed and maintained
in the pilot basins of Mangdechhu and the Chamkharchhu,

a. Equiprment and facilities for EWS are installed as
scheduled and utilized as planned.

b. EWS operation and maintenance manual is
developed.

¢. Trainings for the operation and maintenance of EWS

are conducted by use of the manual. (All DHMS staff
in charge will join the trainings).

a. Project documents
b. The manual
¢. Training report

3. Emergency response capacity against GLOF/rainstorm flood at central and local
{evel is enhanced in the pilot basins.

a. Workshops for flood emergency response on warning
and evacuation are held with the stakeholders in the
target sub-districts.

b, Evacuation drill by use of developed EWS is planned
and conducted in the pilot basins,

c. SOP for GLOF/rainstorm flood in the pilot basins is

_ developed.

a. Workshop report
b. Drill evaluation report
c. SOP atiocal level

T

- Staff of DHMS, DGM, DoES and
DDM who participated in
trainings of the Project will
continuously work in their
offices.




Input.

<Qutput 1>

1-1. Analyze the existing data accurnulation and monitoring/alert system in DHMS
INWFFWC to develop feasible and sustainable integrated platform.

1-2. Set up necessary system and facilities for the integrated platform and train
DHMSINWFPANC staff to operate and maintain the system.

1-3. Review previous study including SATREPS on the potential risk of glacial
lakes, and estimate the magnitude of GLOF as well as possible flood
considering future climate change in comroborafion with DGM and DoES.

1-4. Facilitate the discussion in enhancing coordination between GLOF/rainstorm
flood risk assessment sector and development sector.

1-5. Prepare and improve GLOF/rainstorm flood risk zonation to be uiilized for
activity 3-2 through the training to NWFFWC, DGM, DoES, and NLCS staff.

1-6. Foster the sense of land use management among related agencies through

workshops etc.

for mainstreaming disaster risk

assessment information into development plans.

1-8. Improve flood and weather forecasting system by use of accumulated hydro-
meteorological data as well as numerical weather prediction data (GPV: Grid
Point Value).

1-8. Develop SOP on emergency information sharing through discussion and
workshops with relevant agencies.

<Qutput 2>

2-1. Review existing hydro-meteorological network and planed hydropower plants
from the view point of administrative response on GLOF/rainstorm flood.

2-2. Analyze GLOF/rainstorm fiood discharge, high-water level, flood amival time
and the other hydrological informaticn to be applied for designing of EWS,

2-3. Design the location and specification of EWS composed of detection system,
network, data management protocol and information sharing.

2-4, [nstall equipment and facilities for the EWS into the both pilot basins and
NWFPNC with necessary provisions of spare parts and maintenance tools.

2-5. Prepare EWS operafion and maintenance manual to train central and local
DHMS staff on its testing, operation and maintenance.

<Cutput 3>

31. Review flocd emergency response on waming and evacuation in the pilot
basins through workshops with participation of DDM, Local Government and
Community residents.

3-2.  List up the target communities and examine flood wamning criteria in the pilot
basins in the discussion with Local Government considering the findings
derived from the activity 1-4, 2-2.

3-3. Plan and conduct waming and evacuation drifls as well as EWS operation
drill in the pilot basins.

34. Develop SOP for GLOF/rainstorm flood in the pilot basins through evaluation

of activity 3-1 to 3-3.

[Japanese side]

(1) Dispatch of Experls
Experts(7).

- Watershed Disaster Management (Chief Advisor)

- Meteorology / Climate Change Adaptation

- Hydrology / Glaciology

- Flood Hazard Map / GIS

- Weather Forecasting

- Information Network / EWS

- Community Disaster Management

(2) Provision of equipment

- Detailed contents will be determined through the

implerentation of the Project.

(3) G/P Training in Japan

(4) Local cost shared by Japanese side

- If necessity arises

[Bhutan side]

(1) Counterpart{C/P)
personnel

- Project Director
- Project Manager
- Counterparis

(2) Office space and facililies
for the Project ST

- Office space [ facilities

- Electricity, Water supply and
Intemet connection

(3) Necessary data

- Geometric data

- Hydro-Meteorological data
- Socio-economic data efc.

(4) Necessary arrangement
- Land allocation for EAS

(5) Local cost shared by
Bhutan side

- Necessary budget for the
Project is allocated without any
significant delay.

- Necessary equipment for the

Project is procured without
significant delay.

[Pre-condition]

Political situation of Bhutan is
stable.




Tentative Plan of Operation {PO0)

ATTAGHMENT IV

1st Year

2nd Year

O_.__uc» 1: Capacity of NWFFWGC on GLOF/rainsterm flood risk assessment, flood forecasting
- and waming as ___E__ as a_smam:&. information sharing amang refevant agencies Is
- enhanced. i

ard Year

{1-1] Analyze the existing data mnn_._a:_m__o: and moniteringfalert system in DHMS
NWFFWC to develop feasitle and sustainable integrated platform.

[1-2] Set up necessary system and facilities for the integrated platiorm and :.m?
DHMSNWFFWC staff to operate and maintain the system.

[1-3] Review previous siudy including SATREPS on the potential risk of glacial [akes,
and estimate Lhe magnitude of GLOF as well as passible flood considering future
i climate chanae in corrobaoration with DGM and DoES.
- [1-4] Facitate the discussion in enhancing coordination between Q._.Om_.nm__._u_a_._d flood
: risk mamnmm_dma sector and development sector.

. {1-5] Prepare and mn.__unoqm Q_.Om:m_._._m.o_._.: flood risk zonation maps to be utilized for
activity 3-2 through Lhe training to NWFFWC, DGM, DoES, and NLG staff,

_._.Emou:.._.zauq:umo:u_.ﬁ:mmawﬂmmamauansmE_u_mn»mm:n_mu S_._En:
" workshops efc. .

[1-71 Identify and propose institulions necessary for mainstreamiing a_mwﬂma risk
assessment information into nmqm_o_u_:ma plans.

[1-8] Impreve flood and weather forecasling system by use of accumulated ,33_3.
meleorological data as well as numerical weather prediction data (GPV: Grid Point
Value).

[1-9] Develop standard operalion procedure manuals on emergency information sharing
through discussion and workshops with relevant agencies.

O:EEN.mm&ﬁm_.:_:uwﬁamsAms__.my—o_.m_.o_..\_.nmsmng.im.nmcm_oumnm_.a_:wq:i:wa 5
: the pilot basins of Zw:nn_mn:_._: and the O_._max_.m_.n.._..: :

[2-1] Review mx_mn_:m _._v.qqoémﬁo_d_om_nu_ _.a?d:n and u_mzaa :E_.ouosan plants from
lhe view point of administrative response on GLOF/rainstorm flood.

[2-2] Analyze GLOF/rainstorm flood discharge, high-water lovel, flood armival time and
the other hydrological information {o be applied for designing of EWS.

[2-3] Design the location and specification of EWS composed of detection systemn,
network, data management protocol and information sharing.

[2-4] Install equipment and facilities for lhe EWS into the both pilot basins and- -
NWEFWC with necessary provisions of spare parts and maintenance tools.

[2-5]- Prepare EWS operation and malntenance manual to train éentral and _nna_ DHMS
: mS= on its testing, oumE__oz and E..__:__anm_..ow ’ u. :

OEE: m. Emergency response capaciy mmm_zﬂ OrOm..E_=m_o=s fiood at S_.__B_ and _onm_
_oqm_ is enhanced in =._¢ pilot amm_...m.

—w..: wm5m<<=non_ maman_..nq respanse on waming and evacuation in ___m pilot basins
through workshops with participation of DDM, Local Government and Community
residents.

[3-2] List up the target communities and examine flood waming criteria in the pilot
basins in the discussion with Local Government considering the findings derived
fram the activity 1-4, 2-2.

[3-3] Plan and conduct warring and evacuation drills as well as EWS operation drill in
the pilot basins.

[3-4] Develop SOP for GLOF/rainstorm flood in the pilot basins through evaluation of
aclivity 3-1 fo 3-3.




The Japanese Detailed Planning Survey Team (hereinafter referred to as “the Team™), organized
by Japan International Cooperation Agency (hereinafter referred to as “JICA™) and headed by Mr.
Shiro Nakasone, visited the Kingdom of Bhutan from October 1 to October 19, 2012, for the purpose
of formulating the technical cooperation Project on “The Project for Capacity Development of GLOF
and Rainstorm Flood Forecasting and Early Waming in The Kingdom of Bhutan” (hereinafter

MINUTES OF MEETINGS
BETWEEN
THE JAPANESE DETATLED PLANNING SURVEY TEAM
~ AND :
THE AUTHORITIES CONCERNED'
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND
EARLY WARNING IN THE KINGDOM OF BHUTAN

referred to as “the Project™).

During its stay, the Team had a series of discussions and exchanged views on the Project with the
Bhutanese authorities concerned. As a result of the discussions, the Team and the Bhutanese
“authorities concerned agreed on the matters referred to in the document attached hereto. '

Thimphu, October 18, 2012
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Shiro Nakasone Karma Tsering

{Leader

Japanese Detailed Planning Survey Team |

Director
Department of Hydro-Met Services

Japan International Cooperation Agency Ministry of Economic Affairs

(JICA)



ATTACHED DOCUMENT
1. Cooperation plan and implementation arrangement for the Project
The Team and the Bhutanese authorities concerned agreed that the cooperation
plan, the implementation arrangement and measures to be taken for the Project will be
as described in the Draft “Record of Discussions” (heremaﬁer referred to as “R/D”)
shown in ATTACHMENT 11.

2. Project Purpose
Both sides agreed that the Project focuses on the capacity development for weather
“and flood forecasting and early warning against Glacial Lake OQutburst Flood
(hereinafter referred to as “GLOF”) and rainstorm flood.

3. Title of the Project
Both sides agreed to change the title of the Project to “The Project for Capacity
Development of GLOF and Rainstorm Flood Forecasting and Early Warning in The
Kingdom of Bhutan” whose original title was “Development of an Integrated GLOF
Early Warning System with Operational Capacity Enhancement for Climate Change
Adaptation in Mangdechhu and Chamkharchhu River Basins Project™.

4. Target Area
(1) Project site: Thimphu headquarters
(2) Pilot sites: Mangdechhu and Chamkharchhu river basins

5. Cooperation Period of the Project
The cooperation period of the Project will be three (3) years.

6. Pfocedure before the commencement of the Project
JICA headquarters will undertake the ex-ante evaluation of the Project after the
Team returns to Japan and examine the agreed cooperation plan of the Project. In
addition, when the Project is considered relevant and viable as a result of the ex-ante -
evaluation, JICA and the Bhutanese authorities concerned will finalize and sign R/D.

7. Participating organizations of the Project
(1) Implementing Agency
-Department of Hydro-Met Services, Ministry of Economic Affairs (heremafter
referred to as “DHMS™)
(2) Co-implementing Agencies
-Department of Disaster Management, Ministry of Home & Cultural Affairs
(hereinafter referred to as “DDM”)
- Department of Geology and Mines, Ministry of Economic Affairs (hereinafter
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-~ referred to as “DGM”)
- Department of Engineering Services, Ministry of Works and Human Settlement
(hereinafter referred to as “DoES™)
(3) Japanese Side .
JICA will implement the Project with the team of JICA experts.

8. Project Design Matrix ‘
A tentative Project Design Matrix (hereinafier referred to as “PDM?”) for the
Project is shown in ATTACHMENT 111.

9. Plan of Operation
A tentative implementation schedule of the Project is shown as the Plan of
Operation (hereinafter referred to as “PO™) in ATTACHMENT 1V.

10, Project Administration
(1) Joint Coordinating Committee (hereinafter referred to as “JCC™)
JCC will be organized and meet at least once a year and whenever necessity arises.
The following functions will be conducted:
(a) To formulate the annual work plans of the Project;
(b) To review the progress of the annual work plans;
(c) To review and exchange opinions on major issues that may arise during the
Project implementation period; and '
(d) To discuss any other issues to smoothly implement the Project.
(2) The JCC members
(a) Bhutanese side
- Director of DHMS (Chairperson)
- Representative of DDM
- Representative of DGM
- Representative of DoES
- Representative of GNHC
(b) Japanese side
- Chief Representative of JICA Bhutan Office
. =JICA Experts

Note: Member of JCC is (are) subject to change when necessity arises based on mutual

consultation between Japanese and Bhutanese sides.
Representative(s) of the Embassy of Japan in India may participate in the JCC as

observer(s).

2 i
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11, JICA’s technical cooperation principle
The Team explained the principle of JICA’s technical cooperation which pursues
capacity development of the counterpart personnel through on-the-job training with
JICA experts in the implementation of the Project. Bhutanese side understood the
principle of the JICA’s technical cooperation.

12. Input from Bhutanese side .

Bhutanese side will ensure the following input before the commencement of the

Project: '

(1) Assignment of counterpart personnel in DHMS, DDM, DGM and DoES;

(2) Office spaces inside the building of DHMS and where JICA experts are expected to
be assigned on temporary basis at least during the Project implementation;

(3) Budget allocation for salary for counterpart personnel related to the Project and -
other expenditure such as transport and travel allowance during the Project;

(4) Budget allocation for running cost of office space (e.g. electricity and water supply,
telephone line, interriet access etc.) and equipment procured under the Project;

(5) Necessary facility for control station;

(6) Necessary expenses for the data communication of developed information network
systemn; and

(7) Necessary land allocation and permissions for installation of observing and
monitoring stations.

13. Others
Both sides agreed the following items:
(1) ' Installation of equipment '

In the Project, some equipment is going to be installed in DHMS and pilot river
basins. The installation site and specification of equipment will be defined during the
early stage of the Project. Also, necessary staff will be assigned for the operation of
the equipment after installation.

(2) Target districts related to Qutput 3 of the Project

Target districts related to Qutput 3 of the Project are Trongsa and Bumthang
Dzongkhags. If flood risk community is recognized in the implementation process of
* the Project, however, Zhemgang Dzongkhag might be included as a target district.

(3) Coordination with other development partners

DHMS will ensure the coordination between the Project and assistance by other
development partners such as United Nations Development Programme (UNDP) for
pursuing synergy effect with each other.

(4) Staff allocation to National Weather, Flood Forecasting and Warning Center

)
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(hereinafter referred to as NWFFWC)

DHMS staff trained in the Project will be assigned as core member of NWFFWC
after full operation of NWFFWC in order to ensure the persistent activity of the
Project. ;

(5) Project working group ' |

For the smooth implementation of the Project, DHMS will organize working
groups in collaboration with co-implementing agencies and JICA experts tentatively
listed as follows;

- Information network;

- Risk assessment;

- Flood and weather forecasting; and

- Early warning and community awareness.

ATTACHMENT1 ATTENDANT LIST
ATTACHMENTII DRAFT RECORD OF DISCUSSIONS
ATTACHMENTIII PROJECT DESIGN MATRIX (PDM)
ATTACHMENTIV PLAN OF OPERATION (PO)



ATTENDANT LIST

Bhutanese side:

Gross National Happiness Commission (GNHC)

Kuenzang Lham Sangey

Ministry of Economic Affairs

-

-

Sonam Yangley
Karma Tsering
Karma Dupchu
K.Radhakrishnan
Chimi Dorji
Tshencho Dorji
Pema Wangdi

ATTACHMENT I

Department of Disaster Management, Ministry of Home and Cultural Affairs (DDM)

Pelden Zangmo

Japanese side:
Detailed Planning Survey Team, JICA

Shiro Nakasone, Leader
Toru Koike, Glacial Lake Outburst Flood

- Yasunori Minagawa, Evaluation Analysis

Kazuki Kaiya, Planning and Disaster Management Cooperation

JICA Bhutan Office

-

Nitta Tomoki, Chief Representative
Miharu Furukawa, Project Formulation Advisor



ATTACHMENT 11

(DRAFT)
RECORD OF DISCUSSIONS

ON
THE PROJECT FOR
CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOODE RECASTING AND
EARLY WARNING IN THE KINGDOM:OF BHUTAN
AGREED UPON BETWEEJE'-?TF-v;_:
GROSS NATIONAL HAPPINESS COMMISSION

" AND_

JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, XX XX 2012

Chief Representative of JICABhutan Secretary of Gross National
Happiness Commission



Based on the minutes of meetings on the Detailed Planning Survey on the
Project for Capacity Development of GLOF and Rainstorm Flood Forecasting
and Early Warning in The Kingdom of Bhutan (hereinafter referred to as “the
Project”) signed on 18 October 2012 between Department of Hydro-Met
Services, Ministry of Economic Affairs (hereinafter referred to as “DHMS”) and
the Japan International Cooperation Agency (hereinafter referred to as “JICA"),
JICA held a series of discussions with DHMS and relevant organizations to
develop a detailed plan of the Project.

Both parties agreed the details of the Project and main points discussed as
described in the Appendix 1 and the Appendix 2, respectively, and to request
their respective governments to proceed with the necessary procedures for
implementation of the Project.

Both parties also agreed that DHMS, the counterpart to JICA, will be responsible
for the implementation of the Project i in.cooperation with JICA, coordinate with
other relevant organizations and ensui at the self-reliant operatlon of the
Project is sustained during and a_fte ‘the implementation period in order to
contribute toward social and economic:development of Bhutan.

The Project will be implemented within “thi éwork of the Colombo Plan
Technical Cooperation Scheme . and the ‘Note Verbales to be exchanged
between the Government of Japan (hereinafter. referred to as “GOJ”) and the
Royal Government of\Bhutan (hereinafter referred: to as *RGoB").

The effectivenes of the record of discussions is subject to the exchange of the

Note Verbales.

Appendix 1: Project Desc tion .
Appendix 2: Main Points Discussed  * To: be attached if necessary
Appendlx 3: Minutes of Meetlngs on 18 October 2012




Appendix 1
PROJECT DESCRIPTION

Both parties confirmed that there is no change in the Project Description agreed
on in the minutes of meetings on the concerning Detailed Planning Survey on
the Project signed on 18 October 2012 (Appendix 3).

. BACKGROUND

Bhutan is experiencing the increase in number of disasters related to
hydro—meteorologtcal hazards such as flash floods and rainstorm including
cyclone (Aila in May 2009) that were not observed before. For instance a record
rainfall brought by cyclone Aila has left 12 people dead and damage to
infrastructure, and cost the government US$ 15.800 million.

A glactal lake outburst flood (hereinafter referred to as "GLOF") occurs
when a body of water that is contained by a glacier or terminal moraine is
released. In Bhutan, hazard from GLOF is an urgent environmental and
economic issue. Since 1960s, a number of GLOFs have been recorded
concurrently with shrink of glaciers and expansion of glacial lakes over the
region. The most recent GLOF occurred in October 1994 from the partial burst of
the Luggye Tsho in eastern Lunana. This flood caused loss of 21 lives and
extensive damage to property along the Punakha- Wangdi valiey.

Since the mechanism and event probability of GLOF remains unexplained
despite of a number of previous researches, JICA/JST conducted a project “The
Study on Glacial Lake Outburst Fiood in Bhutan Himalayas® in the period of
2009-2012 to assess GLOF nisk in the Mangdechhu River basin, central Bhutan.
The project concluded that there is no urgent risk of potential lakes in the basin,
which needs to be mitigated by counter measures such as lowering of lake’s
water level. Considering the catastrophic phenomenon of GLOF, however, the
project recommended continuous monitor of glacier lakes as well as
development of early warning system in the basin.

With consideration of such situations as mentioned above, Bhutanese
government upgraded the Division of Hydro-Met Service to Department and
established “National Weather, Flood Forecasting and Warning Center”
(hereinafter referred to “NWFFWC"} to cope with water related disaster in the
country. The hydro-meteorologicai network in Bhutan has been designed and
develioped since 1991. However, there is limited or no climate monitoring
stations in the northern region where most of the aforementioned disasters have
the roots. Moreover, the existing stations are mainly manual operated stations,
where data are observed by observers leaving many missing data which are not
suitable for climate modeling and related analysis.

In order to meet the natural disasters of hydro-meteorological origins
requires adequate multi-tier cbservation network for in-situ data collection in real
or near real time to provide reliable weather forecasting, flood forecasting and
warnhing to safe guard life and property. The current observation network in
Bhutan is inadequate in terms of spatial coverage and representativeness.

In response to such background, Bhutanese government requested to
Japanese government the Project for establishing early warning system for
GLOF and rainfall flood in Mangdechhu and Chamkharchhu.

1 ﬂ? /3/ |



il. OUTLINE OF THE PROJECT
Details of the Project are described in the Logical Framework (Project Design
Matrix: PDM) (Annex XX} and the tentative Plan of Operation (Annex XX).

1. Input
(1) Input by JICA ‘ :
JICA will take, at its own expense; the following measures according to the
normal procedures under the Colombo Plan Technical Cooperation:
(a) Dispatch of Experts ’
Details of the dispatch of experts are described in Annex |1
(b} Training

JICA will receive the Bhutanese personnel connected with the Project for

technical training in Japan. :

Input other than indicated above will be determined through mutual
consuitations between JICA and DHMS during the implementation of the
Project, as necessary.

(c) Machinery and Equipment

JICA will provide such machinery, equipment and other materials

(hereinafter referred to as “the Equipment”) necessary for the

implementation of the Project as listed in Annex (V.

In case of importation, the machinery, equipment and other materials
‘under 11-1 (1) (c) above will become the property of the RGoB upon being

delivered C.L.F. (cost, insurance and freight) to the Bhutan authorities

concerned at the ports and/or airports of disembarkation.

Input other than indicated above will be determined through mutual
consultations between JICA and DHMS during the impiementation of the
Project, as necessary.

(2) Input by RGoB
RGoB will take necessary measures to provide at its own expense:

(a) Services of DHMS’s counterpart personnet and administrative personnel
as referred to in li-2; |

(b) Suitable office space with necessary equipment;

(c) Supply or replacement of machinery, equipment, instruments, vehicies,
tools, spare parts and any other materials necessary for the
implementation of the Project other than the equipment provided by
JICA;

(d) Information as well as support in obtaining medical service;

(e) Credentials or identification cards:

(f) Available data (including maps and photographs) and information related
to the Project; '

(9) Running expenses necessary for the implementation of the Project;

(h) Expenses necessary for transportation within Bhutan of the equipment

referred to in lI-1 (1) as well as for the installation, operation and
maintenance thereof; and
(i) Necessary facilities to the JICA experts for the remittance as well as

2 )
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utilization of the funds introduced into Bhutan from Japan in connection
with the implementation of the Project

2. Implementation Structure
The roles and assignments of relevant organizations are as follows:

(1) DHMS
(a) Project Director
Director of DHMS
(b) Project Manager
Head of Hydrology Division, DHMS

(2) Department of Disaster Management, Ministry of Home and Cuitural Affairs
(hereinafter referred to as DDM)

(3) Department of Geology and Mines, Ministry of Economic Affairs
(hereinafter referred to as DGM)

(4) Department of Engineering Services, Ministry of Works and Human
Settlements (hereinafter referred to as DoES)

(5) JICA Experts
The JICA experts will give necessary technical guidance, advice and
recommendations to DHMS on any matters pertaining to . the
implementation of the Project.

(6) Joint Coordinating Committee

Joint Coordinating Committee (hereinafter referred to as “JCC") will be
established in order to facilitate inter-organizational coordination. JCC will
be held at least once a year and whenever deemed necessary. JCC will
approve an annual work plan, review overall progress, conduct monitoring
and evaluation of the Project, and exchange opinions on major issues that
arise during the implementation of the Project. Alist of proposed members
of JCC is shown in the Annex XX.

3. Project Site(s) and Beneficiaries
(1)Project Site
Thimphu headquarters
(2)Pilot Site
Mangdechhu, Chamkharchhu river basins
(3)Direct Beneficiary

DHMS, DDM, DGM, DoES, Target local government and community in the
Project sites

~ (4)Indirect Beneficiary
Bhutanese people

4. Duration
The cooperation penod of the Project will be three (3) years.

5. Reports '
DHMS and JICA experts will jointly prepare the following reports in English.

: )



(1) Inception Report at the beginning of the Project
(2)Progress Report on semiannual basis until the project completion
(3)Project Completion Report at the time of project completion

8. Environmental and Social Considerations
(1) RGoB agreed to abide by ‘JICA Guidelines for Environmental and
Social Considerations’ in order to ensure that appropriate considerations
will be made for the environmental and sociai impacts of the Project.

Ill. UNDERTAKINGS OF RGoB
1.RGoB will take necessary measures to:

(1) ensure that the technologies and knowledge acquired by the Bhutan
nationals as a result of Japanese technical cooperation contributes to the
economic and social development of Bhutan, and that the knowiedge and
experience acquired by the personnel of Bhutan from technical tralmng as
well as the equipment provided by JICA will be utilized effectively in the
implementation of the Project; and

(2) grant privileges, exemptions and benefits to the JICA experts referred to in
H-1 (1) above and their families, which are no less favorable than those
granted to experts of third countries performing similar missions in Bhutan
under the Colombo Plan Technical Cooperation Scheme.

2.RGoB will take necessary measures to:

(1) provide security-related information as well as measures to ensure the
safety of the JICA experts;

(2) permit the JICA experts to enter, leave and sojourn in Bhutan for the
duration of their assignments therein and exempt them from foreign
registration requirements and consular fees.

(3)exempt the JICA experts from taxes and any other charges on the
equipment, machinery and other material necessary for the impiementation
of the Project;

(4)exempt the JICA experts from income tax and charges of any kind
imposed on or in connection with any emoluments or allowances paid to
them and/or remitted to them from abroad for their services in connection
with the implementation of the Project; and

(5) exempt taxes and any other charges on the equipment, machinery and
other material, referred to in Il-1 above, necessary for the implementation
of the Project.

3.RGoB wilt bear claims, if any arises, against the JICA experts resulting from,
occurring in the course of, or otherwise connected with, the discharge of their
duties in the implementation of the Project, except when such claims arise
from gross negligence or willful misconduct on the part of the JICA experts.

IV. EVALUATION
1. JICA and the RGoB will jointly conduct the following evaluations and reviews.
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(1) Mid;term review at the middle of the cooperation term
(2) Terminal evaluation during the last six (6) months of the cooperation term

2. JICA will conduct the following evaluations and surveys to mainly verify
sustainability and impact of the Project and draw lessons. The RGoB is
required to provide necessary support for them.

(1) Ex-post evaluation three (3) years after the project completion, in principle
(2) Follow-up surveys on necessity basis

V. PROMOTION OF PUBLIC SUPPORT
For the purpose of promoting support for the Project, RGoB will take appropriate
measures to make the Project widely known to the people of Bhutan.

V1. MUTUAL CONSULTATION
JICA and RGoB will consult with each other whenever any major issues arise in
the course of Project implementation.

Vil. AMENDMENTS

The record of discussions may be amended by the minutes of meetings between
JICA and RGoB.

The minutes of meetings will be signed by authorized persons of each side who
may be different from the signers of the record of discussions.

ANNEX! PROJECT DESIGN MATRIX (PDM)

ANNEX Il PLAN OF OPERATION

ANNEX Il LIST OF JICAEXPERTS

ANNEX IV LIST OF EQUIPMENT

ANNEXV LIST OF PROPOSED MEMBERS OF JOINT COORDINATING
: - COMMITTEE

ANNEX VI LIST OF COUNTERPARTS



ANNEX IHl

LIST OF JICA EXPERTS
{Tentative)

Fields of experts to be covered by the Japanese experts are as follows:
Watershed Disaster Management (Chief Advisor)

Meteorology / Climate Change Adaptation

Hydrology / Glaciology

Flood Hazard Map / GIS

Weather Forecasting

Information Network / EWS

Community Disaster Management

NOo O s oN =
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ANNEX IV

LIST OF EQUIPMENT
(Tentative)

Equipment related to eéarly warning system

Office equipment

Other equipment mutually agreed upan as necessary for the implementation
of the Project



ANNEX V

LIST OF PROPOSED MEMBERS OF JOINT COORDINATING COMMITTEE
- (Tentative)

1. Bhutanese side
- Director of DHMS (Chalrperson)
- Representative of DDM
- Representative of DGM
- Representative of DOES
- Representative of GNHC

2. Japanese side
- Chief Representative of JICA Bhutan Office
- JICA Experts

Note:” Member of JCC is (are) subject to change when necessity arises
based on mutual consultation between Japanese and Bhutanese sides,
Representative(s) of the Embassy of Japan in India may participate in
the JCC as observer(s).
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ANNEX VI

LIST OF COUNTERPARTS
(Tentative)

. DHMS

Karma Dupchu, Hydrology Division

Pema Wangdi, Hydrology Division

Sangay Tenzin, Hydrology Division

Chhimi Dorji, Planning, Coordination and Research Division
Tshencho Dorji, Meteorology Division

Tayaba Tamang, Meteorology Division

Sangay Tashi, IT officer

DDM
DGM
DoES
Kelzang Nima, Flood Management Division

The rest of member will be confirmed by signing of R/D



MAIN POINTS DISCUSSED
(Tentative)

Appendix 2



Tentative Project Design Matrix (PDMO)
Project Title: Project for Capacity Development of GLOF and Rainstomn Flood Forecasting and Early Warning in the Kingdom of Bhutan

Project Duration: (3 vears)
Project Site: Mangdechhu and Chamkharchhu River Basins in Kingdom of Bhutan

._.Edm" Group ! _u_._z_w DDM, DGM, DoES, Local Governments and communities in Em _u_,o_mﬂ Site

ATTACHMENT III

. Objectively Verifiable indicators.

/

Capacity of DHMS and relevant stakeholders on emergency response against
GLOF/rainstorm flood is enhanced.

in place in accordance with developed Standard
Operation Procedure (SOP),

b. Early warning and evacuation drills in the pilot basins
are regularly conducted by use of developed EWS (at
least once in a year).

b. Project documents

" Nairative Summary . BRIP4 zwusw of <m=mnmno_._ el _Suoamz»%mc_ﬂu._o:
[Overall Goal] a. GLOF/rainstorm flood forecasting and early waming is | a. 12" FYP

Nationwide disaster resilient society against natural disasters such as GLOF and |  Properly disseminated to relevant agencies at central | |, BHMS/DDM report

rainatom flood for Climate Change Adaptation is realized in Bhutan. and local level.

{Project Purpose] a. GLOF/rainstor flood forecasting and early waming is | a. 11" FYP Mid-tem review - Necessary budget of DHMS and .

DDM for maintaining IGEWS is
secured.

- Govemment policy of Bhutan on

disaster management does not
change significantly.

[Outputs]

1: Capacity of NWFFWC on GLOF/rainstom flood risk assessment, flood
forecasting and waming as well as m.:mam_._ﬁ information sharing among
relevant agencies is enhanced.

a. Equipment and facilities for NWFFWC are installed as
scheduled and utilized as planned.

b. GLOF/rainstomn flood risk zonation maps are
developed.

c. Fiood and weather forecasting is dally delivered
utilizing improved forecasting system.

d. SOP on emergency information sharing is developed.

a. Project documents
b. The zonation maps
c. SOP at cenlral levet

2: Early Waming System (EWS) for GLOF/rainstorm is developed and maintained
in the pilot basins of Mangdechhu and the Chamkharchhu.

a. Equipment and facilities for EWS are installed as
scheduled and utilized as planned.

b. EWS operation and maintenance manual is
developed.

¢. Trainings for the operation and maintenance of EWS
are conducted by use of the manual. (All DHMS staff
in charge will join the trainings).

a. Project documents
b. The manual
¢. Training report

3: Emergency response cepacity against GLOF/rainstorm flood at central and local
leval is enhanced in the pilot basins.

N

a. Workshops for flood emergency response on warming
and evacuation are held with the mEﬁ:oEma inthe
target sub-districts.

b. Evacuation drili by use of developed EWS is planned
and conducted in the pHof basins.

c. SOP for GLOF/rainstorm flood in the pilot basins is
developed.

a. Workshop report
b. Drit! evaluation report
¢. SOP at loca) level

- Staff of DHMS, DGM, DoES and

DDM who participated in
trainings of the Project wifl
continuously work In their
offices.
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<Qutput 1>
1-1. Analyze the existing data accumulation and monitoring/atert system in DHMS
{NWFFWC to develop feasible and sustainable integrated platform.

1-2. Set up necessary system and facilities for the integrated platform and train
DHMS/NWFFWC staff to operate and maintain the system.

1-3. Review previous study including SATREPS on the potential risk of glacial
fakes, and estimate the magnitude of GLOF as well as possible flood
considering future climate change in corroboration with DGM and DoES.

. 1-4, Prepare and improve GLOF/rainstorm flood risk zonation maps to be utilized
for activity 3-2 through the training to NWFFWC, DGM and DoES staff,

"1-5. Improve flood and weather forecasting system by use of accumulated hydro-
meteorological data as well as numerical weather prediction data (GPV: Grid
Point Value).
1-6. Develop SOP on esmergency information sharing through discussion and
workshops with relevant agencies.

<Qutput 2> C

2-1. Review existing hydro-meteorologicat network and planed hydropower plants
from the view point of administrative response on GLOF/rainstorm flood.

2-2. Analyze GLOF/rainstorm flood n“_mo_...m_.mm. high-water level, flood arrival time
and the other hydrologicat information to be applied for designing of EWS.

23, Design the location and specification of EWS compased of detection system,
network, data management protecol and information sharing.

2-4, Install equipment and facilities for the EWS into the both pilot basins and
NWFFWC with necessary provisions of spare parts and maintenance tools.

2-5. Prepare EWS operation and maintenance manual to train central and local
DHMS staff on its testing, operation and maintenance.

<Qutput 3>
31. Review flood emergency response on waming and evacuation in the pilot

basins through workshops with participation of DDM, Local Government and
Community residents,

3-2. List up the target communities and examine flopd waming criteria in the pilot
basins in the discussion with Local Govemment considering the findings
derived from the activity 1-4, 2-2.

3-3. Plan and conduct waming and evacuation drills as well as EWS operation
drill in the pilot basins.

34. Develop SOP for GLOF/rainstorm flood in the pilot basins through evaluation
of activity 3-1 to 3-3.

[Japanese side]

{1) Dispatch of Experts
Experts(7): )
- Watershed Disaster Management (Chief Advisor)
- Meteorology / Climate Change Adaptation
Hydrology / Glaciology
- Flood Hazard Map / GIS
Weather Forecasting
Information Network / EWS
- Community Disaster Management

{2) Provision of equipment
- Detailed contents will be determined through the

implementation of the Project.
(3) C/P Trairing in Japan

(4) Local cost shared by Japanese side
- if necessily arises

{Bhutan side]

- {1) Counterpart{C/P)
personnel

- Project Director
- Project Manager
- Counterparis

(2) Office space and faciliies
for the Project
- Office space / facilities

- Electricity, Water supply and
Intemet connection

{3) Necessary data

- Geometric data

- Hydro-Meteorological data
- Socio-economic data etc.

(4) Necessary arrangement
- Land aliocation for EWS

{5) Local cost shared by
Bhutan side

- Necessary budget for the
Project is atlocated without any
significant delay.

- Necessary equipment for- the
Project is procured without
significant delay.

[Pre-condition}

Political situation of Bhutan is
stable.




Tentative Plan of Operation (POQ}

ATTACHMENT IV

[1-2] Set up necassary system and faclfities for the integrated platfiorm and train
DHMS/NWFFWC staff to operate and maintain the ayatem.

[1-3] Review previous study including SATREPS on the potential risk of glaclal lakes,
and estimate the magnitude of GLOF as wel as possible flood considering future
climate chanoa in comoboration with DGM and DaES.

{14} Prepane and improve GLOF/rainstorm flood sk zonation maps to be utilized for
aclivity 3-2 through the training to NWFFWC, DGM and DoES Staff,

[1-5} Improve flocd and weather forecasting system by use of eccumulatad hydro-
Point Value).

[1-8] Davelop siandard operation procedure manuals on emergency information
sharing through discussion and workshops with relevant agencles.

meteordlogical data as. _.5__ as numerical weather prediction data (GPV: Grid I

18t Year 2nd Year 3nd Year
O_.avq:. Omumoéo__zém_uﬁﬁo: GLOF/minstorm flood risk assessment, fiood : - sl R
asting and waming as im= as. onSa:S. 5?355: u_._maau mq.o_._n
“relevant agencies is anhanced, - . B
3-: “Analyze the existing data monca_.__meos and Bguoasn_.n_m: 338..: in U_.__sm
INWFFWC to devalop faaslble and sustainsbls integrated platform. T

Quipist 2: Early Ewa_sn Systemn Amﬁ.mv for GLOF/rainstorm is. developed and Bu__..En.un
_sm:_..&ogs__ Ex_ Ewn__nq___:ni,:: - L y

from the view point of administrative response on GLOF/rainstorm fiood.

[2-2] Analyze GL.OF/rainstorm flood discharge, high-water level, fiood arival ime and
the other hydrological infosmation to be apptied for designing of EWS.

[2-3] Design the location and specification of EWS composed of detection system,
[2-4] Install equipment end facililies for the EWS inlo the both pilot basina and
NWFFWC with necessary provisions of spare parts and maintenance tools.

[2-5] Prepare EWS operation and maintenance manuel to traln centra and local
DHMS staff on its teating, operation and maintenance.

[2-1] Review existing :EB.B&SB_BWB_ :u_ga* n_.ﬁ Em_._mn _i.._auosmq Ew:ﬁ . ,

network, data management protocol and information sharing. |

m:...m:Sa _= So E_S umm.:«

_..= n_._s_ _.a%a_._mm capachy’ wnmﬂ_._wnm_.om.a_:mﬁ..: noon at; 838_ and _08_ )

through workshops with particlpation of DDM, Lacal Govemment and
Community residents,

{3-2} List up the target communities and examine ficod waming criteria in the pilot
basins in the discussion with Local Government considering the findings derived
from the activity. 1-4, 2-2.

[3-3] Plan and conduct waming and evacuation drills as well as EWS operation diill in
the pitat basins.

[3-4] Develop SOP for GLOF/rainstorm fioed in the pilot basins ihrough evaluation of
activity 3-1 to 3-3,

] ms@iaoon m_._._m_dw_._s. _duvo:um on s.ma_:n m_..n o<ma=m=o= in 50 v__o.. Em__._m




ATTACHMENT VI

CONCEPT OF NETWORK SYSTEM
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ATTACHMENT VII

PERSONNEL PLAN OF DHMS

Extension Plan of Staff Members on

Division and its Duty on the Project Recommended Staff Members this Project until the completion of this
Project
Meteorology and Hydrology Divisions {Forecaster(1)}+Technician(3)} x4 Group | {forecaster(1)+Technician (2)} =3 Groups
(D 24 hours Operation +Day duty(2) +Day duty(2)
@ Issue Warning =18 staff =11 staff
Telecommunication and Instrument Division .
(D 24 hours monitering of GTS/MSS {(Engineer +Technician) (3) x4 groups} | {(Engineer +Technician) (3) =3 groups}
@ Management of other related Instruments +Day duty(I) +Day duty(1)
@ Data input of Synop data from Local | =13 staff =10 staff
Observatories
(DHMS ailready have Travelling

maintenance group: one group=2 ~3staff

for @ & @ below)

(D Annval maintenance

Travelling Maintenance Grou

(0 Regular maintenance  once/month for every @ Data down load/Maintenance
local sites {(Travelling Maintenance staff) (2) x2 (Once /2~3 months)

@ Maintenance /repair in case of Instrument failure | Groups} + {Staff of H/Q (2)}

@ Instruments to be inaintained : Hydro-Met | =6 staff Existing Travelling Group alse maintains
Observation system, Siren system, Transmit the instruments to be installed in this
system related to JICA Project Project. .

Adding, one meore maintenance (shown
below) is carried out by 1 (one) staff
@ Monthly maintenance for all
instruments of this Project

Control Center
(D24 hours operation of Observation {(Observers (3)x3 Groups) +OIC(1)}x2 | {(Observers(2)x3 Groups) + OIC (1)}x2
@Management of instruments Stations=20 staff Stations= 14 staff members

@ Distribution of Warning Information, if needed
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Project Counterpart List

Main Counterpart Agency (DHMS)

Name Division Position

Mr. Karma Tsering DHMS Director, Project Director
Mr. Karma Dupchu Hydrology Division Division Chief, DHMS, Project Manager
Mr. Pema Wangdi Hydrology Division Engineer, Deputy Project Manager
Mr. PP Sharma Hydrology Division Executive Engineer

Mr. Sangay Tenzin Hydrology Division, FWS  Engineer

Ms. Kuenzang Hydrology Division, FWS  Engineer

Mr. Kush Rai Hydrology Division, FWS  Engineer

Mr. Ajay Pradham Hydrology Division

Mr. Bikash Pradhan Hydrology Division Engineer/Hydro-met officer
Mr. Tandin Wangchuk Hydrology Division Asst, Engineer

Mr. Manila Hydrology Division Sr. Hydro-met Technician
Mr. Ngawang Namgyal Hydrology Division ICT Technician
Ms.Passang Gyem Hydrology Division Technician

Mr. Jigme Wangdi Hydrology Division Technician

Mr. Tayba Buddha Tamang Meteorology Division Offig. Chief of Division
Mr. Kinzang Sonam Meteorology Division Chief Meteorologist

Mr. Chhmi Wangda Meteorology Division Asst, Meteorologist Officer
Mr. Sonam Tashi Meteorology Division Forecaster

Mr. Tshering Pelior Meteorology Division Forecaster

Mr.Phurba Meteorology Division Forecaster

Mr.Ranjit Tamang Meteorology Division Forecaster

Ms.Pema Syeldon Meteorology Division Engineer

Mr.Jangchup Chophel Dorji Meteorology Division Engineer

Mr. Karma Tshewang Meteorology Division Junior Engineer

Mr. Karma Tenzin Meteorology Division Chief Technician

Mr. Ranjit Tamang Meteorology Division Met Technician

Mr. Phub Phurba Meteorology Division Met Technician

Mr. Cheki Dorj Meteorology Division Technician

Mr. Norbu Wangdi Meteorology Division Technician



Mr.Thinley Wanghuk

Mr. Phuntsho Namgyal
Mr. Sangay Tashi
Mr. Tshewang Rinzin

Ms. Dema Yangzom
Mr. Tsering Tashi

Mr. Ngawang Namgyal
Mr. Sonam Chedup

Name

Meteorology Division

PCRD
PCRD
PCRD
PCRD

Snow & Glacier Division
ICT
MOEA

Technician

Division Chief
ICT Officer
Engineer

Engineer

Offtg. Chief of Division
Hydro-met Technician
Head ICT Division

Sub Counterpart Agencies

Organization

Position

Mr. Jigme Chogyal
Mr. Tsering Penjore
Ms. Thinley Choden
Mr. Tashi Phuntsho
Ms. Kuenzang Choden
Mr. Nima Tshering
Ms. Tashi Wangmo

Name

DDM, MHCA

DGM, MoEA

FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
Topographic Division, NLC
DHS, MoWHS

Organization

Program Officer
Executive Geologist
Executive Engineer

Dy. Ex. Engineer
Engineer

Head/Chief

Chief of Survey and GIS

Pilot Project Area (Mangdechhu River Basin)

Position

Mr. Jamyang Chojuy
Ms. Sangay Choden
Mr. A.C.Ghimiray

Mr. Norbu Sa Foreslei

Trongsa District Office
Mangdechhu CNC, DHMS
MHPA

MHPA

District Disaster Management Officer
EWS Operator

Pilot Project Area (Chamkharchhu River Basin)

Name

Organization

Position

Mr. Tshewang Dorji
Mr. Dungchu Wangdi

Bumthang District Office
Kurjey, DHMS

District Disaster Management Officer

Hydrological Observer



Mr. Tashi Tenzin Kurjey, DHMS Hydrological Observer

Mainstreaming Disaster Risk Reduction Working Group (MDRR W/G)

Name Organization Position

Mr. Karma Dupchu HD, DHMS Chief Hydrology Officer
Mr. Phuntsho Namgyal PCRD, DHNS Chief of PCRD

Mr. Tsering Tashi SGD, DHMS Engineer

Mr. Bikash Pradhan HD, DHMS Engineer/Hydro-met officer
Ms. Dema Yangzom PCRD, DHMS Engineer

Mr. Jigme Chogyel DDM, MHCA Program Officer

Mr. Tshering Penjore DGM Ex. Geologist

Ms. Thinley Choden FEMD, DoES, MoWHS Ex. Engineer

Mr. Tashi Phuntsho FEMD, DoES, MoWHS Dy. Ex. Engineer

Mr. Tshering Penjor NLCS Chief Survey Engineer
Mr. Tenzin Norbu NLCS Survey Engineer

Mr. Sonam Dendup NLCS DCSE

Ms. Tashi Wangmo DHS, MoWHS Chief Urban Planner
Mr. Yasuhiko Kato JICA Expert Chief Advisor/

Basin Disaster Management Planning

Flood Hazard Map Working Group (FHM W/G)

Name Organization Position

Mr. Karma Dupchu HD, DHMS Chief Hydrology Officer
Mr. Bikash Pradhan HD, DHMS Engineer/Hydro-met officer
Mr. Jigme Wangdi HD, DHMS Technician

Mr. Somik Mukherjee FWS, HD, DHMS HEAD/TMO

Mr. Sangay Tenzin FWS, HD, DHMS AE-I|

Mr. Kuenzang FWS, HD, DHMS AE-II

Mr. Kush Rai FWS, HD, DHMS Engineer

Mr. Chhimi Dorji SGD, DHMS Ex. Engineer

Mr. Tshering Wangchuk SGD, DHMS Engineer

Mr. Tayba Buddha Tamang MD, DHMS Dy. Ex. Engineer

Mr. Sonam Rabten MD, DHMS Engineer



Mr. Phuntsho Namgyel
Mr. Tshewang Rinzin
Mr. Jigme Chogyel

Mr. Tshering Penjore
Mr. Lalit Kr. Chhetri
Ms. Thinley Choden
Mr. Tashi Phuntsho
Mr. Kinley Dorji

Mr. Jigme Phuntsho
Ms. Kuenzang Choden
Mr. Megnath Neopaney
Mr. Pema Cheda

Mr. Sonam Dendup
Ms. Tashi Wangmo
Mr. Tomoyuki Wada

PCRD, DHMS

PCRD, DHMS

DDM, MHCA

DGM

DGM

FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
FEMD, DoES, MoWHS
NLCS

DHS, MoWHS

JICA Expert

Chief

Engineer

Program Officer

Ex. Geologist

MPO

Ex. Engineer

Dy. Ex. Engineer
Dy. Ex. Engineer
Dy. Ex. Engineer
Engineer

Engineer

Engineer

Engineer

Chief Urban Planner
Flood Hazard Map/ GIS
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MINUTES OF MEETINGS
ON
INCEPTION REPORT
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND EARLY WARNING

AGREED UPON BETWEEN
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, October 18, 2013

Iy &

Mr. Yasuhiko Kato Mr. Karma Tsering
Chief Advisor, Expert Team Director
Japan International Cooperation Agency Department of Hydro-Met Services

(JICA) Ministry of Economic Affairs



In response to the request of the Government of Kingdom of Bhutan, the Government of Japan
has decided to conduct the technical cooperation concerning the “Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Warning”(hereinafter referred to as “the Project™). The
Japanese side and the Bhutanese side came to an agreement on the Record of Discussion (hereinafter
referred to as "R/D™ which was signed on 14 May 2013 between Gross National Happiness
Commission and Japan International Cooperation Agency (hereinafter referred to as "JICA™).

Based on the R/D, JICA dispatched the Expert Team (hereinafter referred to as "the Team")
headed by Mr. Yasuhiko Kato from 9 October 2013 for the commencement of the Project. The Team
held a meeting with the officials of Department of Hydro-Met Services, Ministry of Economic Affairs
(hereinafter referred to as “DHMS”) and other authorities concerned with the Project and explained
the contents of the Inception Report (hereinafter referred to as “IC/R™). The list of the participants is
attached as Annex 1.

The 1C/R was accepted by the Bhutanese side in principle. The following are the main
points discussed and agreed by the both sides.

1. Implementation of the Project
The Team explaied and the Bhutanese side understood that the Project will be implemented by

the Bhutanese initiative and supported by the Team.

2

Role of DHMS in the Project

DHMS, the main counterpart agency of the Project, takes the leadership of the Project
implementation in collaboration with other authorities concerned and assumes overall
responsibility for replicating and developing the Project outputs to other basins in Bhutan after

completion of the Project.

3. Involvement of Sub-counterpart Agencies
DHMS shall closely collaborate with the following sub-counterpart agencies to implement
smooth cooperative Project activity and to mainstreain disaster risk assessment into
development.
- Department of Disaster Management, Ministry of Home & Cultural Affairs (hereinafter
referred to as “DDM™)
- Departiment of Geology and Mines, Ministry of Economic Affairs (hereinafter referred to as
“DGM™)
- Department of Engineering Services, Ministry of Works and Human Settlement (hereinafter
referred to as “DoES™)
- National Land Commission Secretariat (hereinafter referred to as “NLCS™)
- Department of Human Settlement, Ministry of Works and Human Settlements ((hereinatter

referred to as “DHS™)
e
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Establishment of Joint Coordinating Committee
DHMS intends to organize the Joint Coordinating Committee (JCC) soon in accordance with

the R/D as shown in Annex 2

Nomination of Counterpart Personnel
The Team requested the Bhutanese side to assign enough number of counterparts for respective

Project activities. The Bhutanese side agreed to assign the counterparts as shown in Annex 3.

Arrangement of Office for the Team
The Team requested DHMS to arrange an office and facilities required for the Team. DHMS
agreed to prepare the working space for each expert in DHMS.

Land Allocation to Install Early Warning System

The Team requested DHMS to allocate the land to install the equipment and facilities for Early
Warning Systems (EWS) in two pilot basins as soon as the instaliation sites are decided in order
to meet the installation work schedule and to secure sustainable long-term operation. DHMS
agreed to allocate the land in consultation with relevant agencies and local government afier

identification of project infrastructures sites (i.e. location of AWS, AWLS and sirens etc.)

Participation of Local Administration as a JCC member

DDM commented that the local governments of both pilot river basins shall be invited as a
member of JCC, considering implementation and sustainability of the project activities. It
shall be discussed with the local governments during the visit to the sites from October 20 to
November 3, 2013.

Participation of DHS as Sub-counterpart Agency and JCC member

The Team proposed Department of Human Settlement, Ministry of Works and Human
Settiements (hereinafier referred to as “DHS™) to participate the Project as Sub-counterpart
agency as well as a member of JCC, since DHS is responsible for regional development
planning including land use. The Bhutanese side agreed to have DHS as Sub-counterpart

agency and JCC member.

Roles en Flood Hazard Map

The Team responded to the query from DDM, the role and mandate on flood risk assessment
and flood hazard mapping in the Project is still draft. It wiil be determined through baseline
survey and will be decided in the first JCC in January 2014. DDM will share currently

prepared survey result to the Team for this purpose.

Coordination with NAPA 11 Project
DHMS commented that it is important to make sure the Project and NAPA 11 synchronize nicely.

The Team agreed to consider it. f\}
°
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13.

Project Implementation Schedule for Each Relevant Agency
DHMS requested the project implementation schedule for each relevant agency to know which
agency will be involved at which moment to work with the experts of the Team. The Team

replied that the schedule will be prepared and shared at the first JCC in January 2014,

Next Meeting

The first JCC meeting will be held at the end of January, 2014. The followings are the main

issues to be discussed:

(1) to report the progress of the Project activities to JCC members,

(2) to agree on the specifications of the equipment and facilities related to the EWS to be
installed,

(3) to define the objectively verifiable indicators in the Project Design Matrix (PDM)
tentatively set as attached in R/D, in view of the results of the baseline survey to be carried
out,

(4) to present and agree on the work plan, and

(5) to define and fix each role and responsibility for all counterpart agencies.

fiv
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List of the Participants of IC/R Meetings

Bhutanese Side:

Mr. Karma Tsering Director, DHMS

Mr. Karma Duopchu Chief of Hydrology Division, DHMS

Mr. Singay Dorji Chief of Meteorology Division, DHMS

My, Chhimi Dorji Offtg. Chief of Snow & Glacier Division, DHMS

Mr. Phuntsho Namgyal Offig. Chief of Planning Coordination Division, DHMS
Mr. Pashupati Sharma Executive Engineer of Hydrology Division, DHMS

Mr. Manila Sr. Hydro-met Technician, DHMS

Ms. Peiden Zangmo Chief Program Officer, DDM

Mr. Chencho Tshering Program Officer, DDM

Mr. Jigme Chogyal Program Officer, DDM

Mr. Tshring Penjore Executive Geologist, DGM

Ms. Thinley Choden Executive Director, DoES

Mr. Tenzin Norbu Survey Engineer, NLCS

Mr. Ugyen M Tenzin Chief of Urban Planning, Regional Planning Division, DHS
Ms. Tashi Wangmo Dy, Chief of Urban Plannin, DHS

Mr. Rinchen Wangdi Chief Program Coordinator, GNHC

Ms. Kuenzang L. Sangey Dy. Chief Program Coordinator, GNHC

Mr. Karma Tsheing Reporter, BBS

Ms. Tsheriny Yangzam Reporter, Kuensel

Japanese Side:
Mr. Koichi Kitamura Program Officer, Disaster Management Division 1, Water Resources

and Disaster Management Group, Global Enviromment Department,

JHCA HQ
Ms. Yumiko Asakuma Chiet Representative, JICA Bhutan Office
Mt. Yasuhiko Kato Chief Advisor/ Basin Disaster Management Planning
M. Toru Koike Vice Chief Advisor/ Flood Forecasiing and Warning,
Mr. Shigeo Suizu Meteorology/ Hydrology
Mr. Tetsuro Fukui HCT/ Early Warning System Planning
Ms. Kaoru Sasaoka CBDRM 2/ Training

4
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Annex-2

List of Members of Joint Coordinating Committee (JCC)

1. Bhutanese side

- Director of DHMS {Chairperson)

- Representative of DDM
Representative of DGM

- Representative of DoES
Representative of NLCS

- Representative of DHS

- Representative of GNHC

b2

Japanese side
- Chief Representative of JICA Bhutan Office
- HCA Experts

Note: Member of JCC is (are) subject to change when necessity arises based on mutual consaltation

between Japanese and Bhutanese sides. Representative(s} of the Embassy of Japan in India

N>

may participate in the JCC as observer(s).
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List of Counterparts

{Tentative)

DHMS

Karma Dupchu, Hydrology Division

Pema Wangdi, Hydrology Divigion

Sangay Tenzin, Hydrology Division

Chhimi Dorji, Planning and Research Division
Tshencho Dortji, Meteorology Division
Tayaba Tamang, Meteorology Division
Sangay Tashi, IT ofticer

DGM

DGM

DoES

Kelzang Nima, Flood Management Division
NLCS

DHS

The rest of the member will be confirmed by first JCC.
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MINUTES OF MEETINGS

ON

FIRST JOINT COORDINATING COMMITTEE

FOR

THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND EARLY WARNING

AGREED UPON BETWEEN
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

fo A

Mr. Yasuhiko Kato

Chief Advisor, Expert Team

Japan International Cooperation Agency
(JICA)

Thimphu, February 10, 2014

At

Mr. Karma Tsering

Director
Department of Hydro-Met Services
Ministry of Economic Affairs



In response to the request of the Government of Kingdom of Bhutan, the Government of Japan
has decided to conduct the technical cooperation concerning the “Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Warning”(hereinafter referred to as “the Project”). The
Japanese side and the Bhutanese side came to an agreement on the Record of Discussion (hereinafter
referred to as "R/D") which was signed on 14 May 2013 between Gross National Happiness
Commission (hereinafter referred to as "GNHC") and Japan International Cooperation Agency
(hereinafier referred to as "JICA"). Based on the R/D, JICA dispatched the Expert Team (hereinafter
referred to as "the Team") headed by Mr. Yasuhiko Kato from 9 October 2013 for the commencement
of the Project.

The Team and the officials of main counterpart agency, Department of Hydro-Met Services,
Ministry of Economic Affairs (hereinafter referred to as “DHMS™) and sub-counterpart agencies with
GNHC discussed the progress of the Project activities at the First (1st) Joint Coordinating Committee
(hereinafter referred to as "JCC") on 7 February 2014. The list of the 1st JCC participants is attached

as Annex I. The following are the main points discussed and agreed by the both sides.

1. Progress of the Project Activities
The progress of the Project activities which were carried out for around four months from
October 2013 to January 2014 by predominantly the counterpart personnel with support from

the Team was agreed upon and accepted by the Bhutanese side in principle.

2. Participation of District Disaster Focal Person as JCC member
After the discussion between DHMS, the Team and the District governments of both pilot river
basins in 2013, it was agreed that the District disaster focal person will participate in JCC as a
regular member, considering smooth implementation and sustainability of the Project activities.
Accordingly disaster focal persons of Trongsa and Bumthang Districts attended the 1st JCC.

The revised JCC member list is attached as Annex 2.

3.  Nomination of Counterpart Personnel
The Bhutanese side assigned the counterpart personnel as shown in Annex 3 upon the request

from the Team.

4. Specifications of EWS Related Equipment and Facilities
The Team explained the outline of the technical specification of the Early Warning System
(hereinafter referred to as “EWS”) related equipment and facilities to be procured and installed
such as 1) GTS/MSS for NWFFWC and 2) EWS for two pilot river basins. The Bhutanese

side agreed on and approved the specification in principle.

5. Appropriateness of the Indicators in the PDM
The Team reviewed the “objectively verifiable indicators” of the Project Design Matrix (PDM)

tentatively set as attached in R/D through baseline survey. As a result, the Team proposed not
" 2 |



10.

to revise the indicators in view of their appropriateness proved through the survey. The

Bhutanese side agreed on that. The PDM of the Project is attached as Annex 4.

Project Implementation Schedule for Each Counterpart Agency

The team prepared the project implementation schedule for each counterpart agency to know
which agency will be involved at which moment to work with the experts of the Team upon the
request of DHMS. The Bhutanese side basically agreed on that. The schedule is attached as

Annex 5.

Coordination with Ministry of Information and Communication
DDM recommended that the Team contact and coordinate with Ministry of Information and
Communication (MolIC) about the EWS specification related to information and communication

part at an early date. The Team agreed to coordinate with MolC.

Location of EWS Control Centers

DDM commented that the EWS control centers are desirable to be located closer to District
office in administrative view. The Team and DHMS replied that the proposed location of the
EWS control centers have been identified in consideration of the certainty of VHF

communication and the usage of existing facilities. DDM understood and agreed on that.

Progress of Formalities on Land Allocation for EWS Facilities
The Team and DHMS reported the progress and status of necessary formalities on land
allocation for five automatic water level stations (AWLS) and nine flood warning sirens in the

pilot basins.  All the participants understood it,

Next Meeting
At the end of September 2014, next meeting will be held to explain and discuss the Progress
Report (1) compiling all the Project activity results from October 2013 to September 2014.

Ao



Annex-1
ist JCC Participant List

Bhutanese Side:

Mr. Karma Tsering Director, DHMS

Mr. Karma Dupchu Chief of Hydrology Division, DHMS

Mr. Singay Dorji Chief of Meteorology Division, DHMS

Mr. Chhimi Dorji Offig. Chief of Snow & Glacier Division, DHMS

Mr. Phuntsho Namgyatl Offtg. Chief of Planning Coordination Division, DHMS
Mr. K. Radhakrishnan TMO, FWS, DHMS

Mr. Manila Sr. Hydro-met Technician, DHMS

Mr.Chhedor Wangdi Director, DDM

Mr. Jigme Chogyal Program Officer, DDM

Mr. Norio Onjo GIS Unit, DDM

Mr. Tshring Penjore Executive Geologist, DGM

Ms. Kuenzang Choden Engineer, DoES

Mr. Tshering Penjor Chief of Topography, NLCS

Mr. Ugyen M Tenzin Chief of Urban Planning, Regional Planning Division, DHS
Ms. Kuenzang L.. Sangey Dy. Chief Program Coordinator, GNHC

Mr. Jamyang Chojay Disaster Focal Person, Trongsa District

Mr. Tshewang Dorji Disaster Focal Person, Bumthang District

Japanese Side:

Ms. Yumiko Asakuma Chief Representative, JICA Bhutan Office

Ms. Mihatu Furukawa Representative, JICA Bhutan Office

Mr. Yasuhiko Kato Chief Advisor/ Basin Disaster Management Planning
Mr. Toru Koike Vice Chief Advisor/ Flood Forecasting and Warning
Mr. Shigeo Suizu Meteorology/ Hydrology

Mr. Tetsuro Fukui ICT/ Early Warning System Planning

Mr. Tomoyuki Wada Flood Hazard Map/ GIS
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Annex-2

Note:

Joint Coordinating Committee (JCC) Member List (Revised)

Bhutanese side

- Director of DHMS (Chairperson)
- Representative of DDM

- Representative of DGM

- Representative of DoES

- Representative of NLCS

- Representative of DHS

- Representative of GNHC

- Representative of Trongsa District (Mangdechhu basin)

- Representative of Bumthang District (Chamkharchhu basin)

Japanese side
- Chief Representative of JICA Bhutan Office
- JICA Experts

Member of JCC is (are) subject to change when necessity arises based on mutual consultation
between Japanese and Bhutanese sides. Representative(s) of the Embassy of Japan in India

may participate in the JCC as observer(s).
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Counterpart List
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Project Design Matrix (PDM) of the Project

Annex-4
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Annex-5 Project Implementation Schedule of Each Counterpart Agency

2013 | 2014 | 2015

1st Phase

S|OINID[IF[MIA{M T[TIAIS|ONID|T]F M{AM|T| T|A|S[O|N

a. Discussion on IC/R and IC seminar as kickoff.

b. Baseline survey [ 1]

DHMS DDM DGM DoES NLCS DHS Local Gov.

me-er'E F i oD m.mmmmm&im@mmmm = =i T i
s ine g Qo RO o o 5 eises) W=~ s e

[1-1] Analysis of Present State of NWFFWC on Existing Hydro-Met Data, Ila ¥ i E i
Monitoring and Warning

_[TZ—] Tnstaltation of Necessary Facilities 1o Deve!op Integrated Platform and IS SN B R (R e = T =
Begu'mmglts Operanon b T T o T 71 T

DHMS | |

[1-3] Run-off and Rood Analyses based on Potential GLOF and Climate LI . [ = I
Change (=lligs o

DHMS DDM DGM DoES NLCS DHS (Working Group)

[t-4] Discussion to Enhance Coordination between GLOF/ Flood Risk |L__ oL ; i -
Assessment Sector and Development Sector i i I

DHMS DDM DGM DoES NLCS DHS E

[1-5] Preparation and Improvement of Hazand Map through Training for ¢ TR [T S | M L
Relevant Agencies SR EE L I P

DHMS DDM DGM DoES NLCS DHS (Working Group)

[1-6] Awareness Raising in Relating Agencies on Land Use Management a "
against Disaster e

DHMS DDM DGM TDwES NLCS DHS Local Gov.

[1-7] Proposal of Institution and Legal System Necessary for Mainstreaming B
Disaster Risk Assessment into Development Plan

DHMS DDM DGM DoES NLCS DHS

[1-8] Improvement of Flood and Weather Forecasting System utilizing
Numerical Weather Prediction Data (GPV) by Use of Accumulated
Hydro-meteorological Data

DHMS

[1-9] Development of SOP on Emergency Information Sharing through [ESEE I
Discussion and Workshop with Relevant Agencies i

DHMS DDM DGM DoES NLCS DHS Local Gov. i E

(T 2 By S i S‘«ﬁ‘;s‘.ﬁm () Ri)[?@nuﬂ)w}mfﬂmmm [b @’imrtﬂ'nmwﬂ AT
e in [iﬁle prlE N DN “yfmnmﬂwsﬁ‘m srdll mm
T lhonm S i el

Meteorological and Hydrological Observation Network and Proposed

[2-1] Analysis of Current Condition and Extraction of Issue on Existing l{ l
Water Power Plant

DHMS

[2-2] Collecting and Analyzing Fundamental Information for Design of Early g
Warning System in Basins Lilral

DHMS

[2-3] Distribution Plan and Specification of EWS in Pilot Basins =

DHMS NLCS _Local Gov. Community

[2-4] Installation of Equipment and Facilities in Pilot Basins and NWFFWC e e

DHMS

[2-5] Preparation of Manual for EWS Operation and Maintenance and Skt .
Training for Central and Local DHMS Staff | SRS

- |

DHMS — ] | L LIl {ih

(Ohrria(: 33 IR ey Rasponiye ey avgaied GLATT R mmm il o
i il lont el s el i i et esio,

[3-1] Holding Workshops to Review Flood Emergency Response on Warning ! ; i ! !
and Evacuation in the Pilot Basins e |

DHMS DDM

[3-2] List Target Communities and Examine Flood Warning Criteria in Pilot f = i
Basing 2 i !

DHMS DDM Local Gov. Community ]

[3-3] Plan Warning and Evacuation Drills as well as EWS Operation Drill in [t
the Pilot Basins -

e

DHMS DDM Local Gov. Community

[3-4] Develop SOP for GLOF/Rainstorm Flood in Pilot Basins

DHMS DDM . Local Gov.
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MINUTES OF MEETINGS

ON

PROGRESS REPORT (1)

FOR

THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND EARLY WARNING

AGREED UPON BETWEEN
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN

AND

JAPAN INTERNATIONAL COOPERATION AGENCY

Aot 7Sy

Mr. Yasuhiko Kato

Chief Advisor, Expert Team

Japan International Cooperation Agency
(JICA)

Thimphu, September 30, 2014

X/

Mr. Karma Tsering/

Director

Department of Hydro-Met Services
Ministry of Economic Affairs




In response to the request of the Government of Kingdom of Bhutan, the Government of Japan
has decided to conduct the technical cooperation concerning the “Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Warning”(hereinafter referred to as “the Project”). The
Japanese side and the Bhutanese side came to an agreement on the Record of Discussion (hereinafter
referred to as "R/D") which was signed on 14 May 2013 between Gross National Happiness
Commission and Japan International Cooperation Agency (hereinafter referred to as "JICA"). Based
on the R/D, JICA dispatched the Expert Team (hereinafter referred to as "the Team") headed by Mr.
Yasuhiko Kato from 9 October 2013 for the commencement of the Project.

The Team held a meeting with main counterpart agency, Department of Hydro-Met Services,
Ministry of Economic Affairs (hereinafter referred to as “DHMS™) and five sub counterpart agencies
concerned with the Project and explained the contents of the Progress Report (1) compiling all the
progress and achievements of the Project activities from October 2013 to September 2014. The list
of the participants is attached as Annex 1.

The Progress Report (1) was accepted by the Bhutanese side in principle. The following are

the main points discussed and agreed by the both sides.

1. Progress and Achievements of the Project Activities
The progress and achievements of the Project activities which were carried out for one year
from October 2013 to September 2014 by predominantly the counterpart personnel with support

from the Team was agreed upon and accepted by the Bhutanese side.

2.  Effectiveness of Working Group Activities
Many Bhutanese participants expressed the effectiveness of the Project activities through both
flood hazard map and mainstreaming disaster risk reduction Working Groups to develop
capacity, exchange information and enhance the coordination between the agencies, which were

organized by the working level counterpart personnel from all the six counterpart agencies.

3. Issues on Budgetary Restrictions of DDM
DDM raised the issue on the difficulty of the budget allocation for DDM counterpart personnel
to conduct the Project Output 3 (CBDRM) related activities. DHMS replied that the all the
counterparts budget required for DDM that are not covered under the JICA TCP have to be met
from the co-financing fund received from the Mangdechhu Hydropower Project Authority
(MHPA).

4,  Division of Roles on Flood Hazard Mapping
DHS commented that the division of roles of each counterpart agency on flood hazard mapping
seems not to be clear. DHMS informed that it will not be the responsibility of the Project to
mandate the roles of each counterpart’s agency on flood hazard mapping, but to build the

technical capacity of counterpart agencies on flood hazard mapping and related subjects. The

fo
A~ |



DHMS also informed that the joint Project activities conducted by related counterpart agencies

through working group could provide inputs to define clear roles in future.

Working Groups as a Prototype of Inter-ministerial Task Force

The Team commented that two Working Groups above-mentioned can be a prototype of the
Inter-ministerial Task Force to be formulated according to Disaster Management Act 2013.
DDM also commented that the formulation of the Inter-ministerial Task Force will be an agenda
to be discussed in the Second National Disaster Management Authority, the highest
decision-making body to be held on October 2014.

Next Meeting
In the first half of 2015 (to be determined), the Second Joint Coordinating Committee (JCC)

meeting will be held to discuss the result of the mid-term evaluation of the Project to be

/e

conducted jointly by Bhutanese side and a JICA evaluation mission to be dispatched.



Annex-1

Progress Report {1) Meeting Participant List

Bhutanese Side:

Mr. Karma Dupchu Chief of Hydrology Division, DHMS (Bhutanese Side Project Manager)
Mr. Phuntsho Namgyal Chief of Planning, Coordination Division, DHMS

Mr. Tayba B Tamang Off. Chief of Meteorology Division, DHMS

Mr. Tshering Tashi Snow & Glacier Division, DHMS

Mr. Manila Senior Hydro-met Technician, DHMS

Mr. Chhador Wangdi Director, DDM

Mr. Tshwang Norbu Program Officer, DDM

Mr. Tshering Penjore Executive Geologist, DGM

Ms. Thinley Choden Executive Engineer, Flood Engineering Management Division, DoES
Mr. Ugyen M Tenzin Chief of Urban Planning, Regional Planning Division, DHS

Japanese Side:

Ms. Tomoko Miyata Project Formulation Advisor, JICA Bhutan Office
Mr. Krishua Subba Senior Program Officer, HCA Bhutan Office

Mr. Yasuhiko Kato Chief Advisor/ Basin Disaster Management Planning
Mr. Toru Koike Vice Chief Advisor/ Flood Forecasting and Warning
Mr. Tetsuro Fukui ICT/ Early Warning System Planning

Mr. Tomoyuki Wada Flood Hazard Map/ GIS

Ms. Lolita C. Garcia CBDRM 1

Ms. Kaoru Sasaoka CBDRM 2/ Training

Mr. Norio Onjyo JICA Senior Volunteer to DDM
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MINUTES OF MEETINGS
ON
THE PROGRESS REFPORT {2)
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND EARLY WARNING

AGREED UIM"ON BETWEEN
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, July 13, 2015

_. . /ﬁ—\, /—75‘
Ao B4 Fre %
M. ‘f’asuhikn Kato
Chicl Advisor, Expert Team

Mr. Karma Isering

Dircctor

Department of Hydro-Met Services
Ministry of Fconomic Affairs

Japan Intcrnational Cooperation Agency
(NICA)




In respunse (o the request of the Government of Kingdom of Bhutan, the Government of Japan
has decided to conduct the technical cooperation concerning the “Project for Capacity Development of
GLOT and Rainsiorm Flood Forecasting and Warning”(hercinatter referred to as “the Project™). The
Japanese side and the Bhutanese side came to an agreement on the Record of Miscussion (hercinafter
refarred to as "R/D") which was signed on 14 May 2013 between Gross National Happiness
Commission and Japan International Cooperation Agency (hereinafter referred to as "JICA"). Rased
on the R/D, JICA dispatched the Expert Team (hereinafter refered (o as "the Team") headed by Mr.
Yasuhiko Kato from 9 October 2013 for the commencement of the Projeet,

The Progress Reporl (2) meeting was held on July 10, 2015 with main counlerpart agency,
Department of Hydro-Met Services, Ministry of Feonomic Aflairs {hereinafler roferred to as
“DHMS™) and five sub counterpart agencies concerned with the Project to discuss the eontents of the
Progress Report (2) compiling all the progress and achievements of the Project for 10 months from
October 2014 to July 2015, The list of the participants is allached as Annex 1,

The Progress Report (2) was accepled by the Bhutancse side in principle.  The following arc

the main points discussed and agreed by the both sides.

I, Activily progress and achievements of the Project
The aclivity progress and achievements of the Project which were carried out for 10 months
from October 2014 to July 2015 by predominanily the counterpart personnel with support from

the Team was agreed upon and accepted by the Bhutanese side.

2, Active involvement of DHMS staff to GTS and EWS installation work
The team expressed deep gratitude to DHMS for dispatching a total of 16 stafl for 2 months
{May — June, 2015}, at its own expenses, Lo support the GTS and EWS feld installation work

conducted by JICA Contractor in Thimphu, Mangdechhu and Chamkharchhu river hasins,

3. Additional explanation on the Progress Report (2)
The Bhutancse side asked aboul the contents of the Report, 1) evaluation result by the
Med-Term Review Mission in February 2015, 2) the eriteria of the Alert and Alarm Levels of
the EWS and 3) the criteria of the flood risk level of the targel communities for CBDRM
activities in the Pilot Basins. The Team answered the questions based on the Reporl and the

Bhutanese gide understood them,

4. Coordination of different early warning levels belween DDM and DHMS
DDM raised the issue thal three early warning levels, Advisory, Watch and Warning are
stipulated in the Rules and Regulation of the Disaster Management Act of Bhutan, 2013 and
DHMS operates their EWS based on two early warning levels, Alert and Alarm.  DDM and
DHMS agreed that the coordination of the different levels between DDM and DHMS will be

i |
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discussed in the Mainstreaming Disaster Reduction Working Group of the Project during the
2nd Fhase (October 2015 — August 2016).

Issues on the Bumthang Airpori on the flood plain

DM raised the issue that the final GLOF/rainstorm [lood hazard map by DHMS/JICA should
he presented to the Department of Aviation to raise their awareness on the flood hazard risk of
the Bumihang Airport located on the Chamkharchhu flood plain.  DIS also raised the issue
about the coordination of Bumthang urban development planning by DIIS, several ood hazard
zonation and the Bumthang Airpori runway extension planning by the Department of Aviation,
The Team proposed to discuss the issues further in the Mainstreaming Disaster Reduction
Working Group of the Project during the 2nd Phase (October 2015 — August 2016) inviling the

focal person from the Department of Aviation. The Bhutancse side agreed with the proposal.

Future final inspeetion schedule of GTS and EWS

The Team explained that the final inspection of the installed GTS and EWS by the Team will be
condueted in October 2015 because of the delay of the installation work by the JICA Contractor.
DHMS agreed to parlicipate the final inspection with the Team. DHMS requested Lhe
completion of the installation and the final inspection by the end of October 2015, since DHMS
are planning to have the grand opening of the NWFEWC on November 11, 2015, The Team
replied to try to complete by then.

Working Groups to be developed into Inter-ministerial Lask Force

DDM explained that the Flood Hazard Map and Mainstreaming Disaster Risk Reduction
Waorking Groups of the Projeet will officially be developed into the Inter-Ministerial ‘lask Force
stipulaled in Disaster Management Act 2013 aficr the approval of the next National Disaster
Management Authority (NDMA) meeting, the national highest decision making body on the

disaster management of Bhutan,

Involvement of counterpart agencies to the preparation of manuals

DHMS requested the Team that all the counterpart agencies should be involved in the
preparation of several manyals, Technical Cooperation Oulputs.  The Team proposed that they
will be able Lo participate the preparation by joining a series of hands-on trainings based on the
drall manual. DIHMS apreed with that.

Counterpart (raining participanis [rom district aovernment
DYHMS requested the participation Lo the counterpart training in Japan from district government
because of the importance of their involvement to the Project activity.  The Team answered to

convey this request to JICA Headquarters.

2

4



10.

Next meeting

The team announced thal in March 2016, the Third Joint Coordinating Committee (JCC)
meeting will be held to discuss the result of the final evaluation of the Project to be conducted
jointly by the Bhulancse side and a JICA Evaluation Mission to be dispatched.

fk]'?



Annex-1

Progress Report {2) Meeting Participant List

Bhutanese Side:

Mr. Karma 'I'shering Director, DHIMS

Mr. Phunisho Namgyal Chiel of Planning, Coordination and Research Division, DHWMS
Maz. Dema Yangzom Engineer, Planning, Coordination and Ressarch Division, DHIMS
Me Tshering Tashi Snow & Glacier Division, DIIMS

Mr. Wanila Senior Hydro-met Technician, DITMS

e Kunzang Assigtanl Engineer, Hydrology Division, DHMS

Mz, Tandin Engineer, Hydrology Division, DHMS

Mr. Bikash Pradhan Cngineer, Hydrology Division, DHMS

M. Hgme Chogyal Program Officer, DDM

Mr, Tshering Penjore Executive Geologist, DGM

Mr. Tashi Phunlshe Dyy. Executive Bngineer, Flood Engineering Manapement Division, DoES
My, ‘Tashi Wangmao Chief Urban Planner, Survey & GIS Division, DHS

Mir. Sonam Engineer, Rabten

Japancse Side:

Mir. Krishua Subba Senior Program Otticer, JICA Bhutan Office

M. Yasuhiko Kato Chiel Advisor/ Basin Disaster Management Planning
Wi, Kenjl Minegishi ICY1Y Barly Warmning System Planning 2

M. Tomaoyuki Wada Flond Hazard Map/ GLS

Is. Lolita C. Garcia CRIZEM 1

Ms. Kaoru Sasaoka CBDIRM 2/ Training

Mr. Norie Onjyo Senior Volunteer Tor 1DIDM
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Annual Seminar 2015
JICA Technical Cooperation Project on Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning )
19" June, 2015 j I CA
Venue: Phuntshopelri, Thimphu, Bhutan

The Project for Capacity Development of GLOF and Rainstorm Flood Forecasting and
Early Warning

I. OBJECTIVES OF THE PROJECT

The purpose of the DHMS - JICA Technical Cooperation Project (2013-2016) is “Capacity of DHMS and
relevant stakeholders on emergency response against GLOF/rainstorm flood is enhanced”.

II. OBJECTIVES OF THE SEMINAR

a. Share and update of project progress and outputs

b. Enhance learning and knowledge exchange, enabling the replication of effective disaster risk
reduction measures and adaptation to climate change in other river basins in Bhutan

c. Facilitate information sharing and cooperation through sharing of technical lessons from JICA
supported project with other line agencies, international organizations and NGOs

I11. ORGANIZATION OF THE SEMINAR

The Department of Hydro-met Services (DHMS), Ministry of Economic Affairs (MoEA) in cooperation
and assistance with the JICA Expert Team will organize the Seminar

IV. PARTICIPANTS

Around 50-60 participants will be invited to attend the Seminar from counterpart agencies (Department of
Disaster Management (DDM), Department of Geology and Mines (DGM), Department of Engineering
Services (DoES), Department of Human Settlement (DHS) under the Ministry of Works and Human
Settlement (MoWHS), Gross National Happiness Commission (GNHC), National Land Commission
(NEC), Department of Hydropower and Power System (DHPS), Druk Green Power Corporation (DGPC),
Mangdchhu Hydropower Project Authority (MHPA), Parliamentarians from Trongsa and Bumthang, local
governments (Trongsa and Bumthan), Royal University of Bhutan (RUB), World Bank, UNDP, NGOs
(WWEF, RSPN, Tarayana), JICA Bhutan Office, etc..

V. DATE, VENUE AND FACILITIES [
Date 19th June, 2015
Duration: One day (09:00~17:00)
Venue : Hotel Phuntshopelri, Thimphu
(Refer map for location)
Dress: Formal
Equipment: Multimedia Projector, etc.

Language: English

VI PROGRAM

The program of the Seminar is as presented in Attachment 1.



Annual Seminar 2015

JICA Technical Cooperation Project on Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning

19" June, 2015

jICA)

09:00- 09:30 Registration
09.30 - 10:00 Arrival of Chief Guest
10:00 - 10:10 Welcome address including objective of the | Mr. Karma Tsering, Director of DHMS,
Seminar MoEA
10:10- 10:20 Opening Remarks Ms. Yumiko Asakuma,
Chief Representative of JICA Bhutan
Office
10:20- 10:40 Keynote Address by Chief Guest His Excellency Tengye Lyonpo Norbu
Wangchuk, Minister, Ministry of
Economic Affairs
10: 40- 11:00 The Project on Capacity Development of Mr. Yasuhiko Kato, Chief Advisor, JICA
GLOF and Rainstorm Flood Forecasting and | Expert Team
Early Warning
11:00 — 11:05 Vote of thanks Mr. Karma Dupchu,
Chief/Project Manager, Hydrology
Division, DHMS/JICA
11:05- 11:10 Group photo
11:10- 11:20 Posters Exhibition
11:20- 11: 40 Tea/coffee break
11:40 — 12:00 Climate change impact on the Glaciers and Mr. Tshering Penjore, Executive Engineer
Glacial lakes in Bhutan of Glaciology Division, DGM, MoEA
12:00 — 12:20 NWFFWC and GLOF Early Warning System | Mr. Karma Dupchu, Chief/Project
in Bhutan Manager, JICA Project, DHMS, MoEA
12:20 — 12:40 Study of Potential GLOF area in Bhutan Mr. Tshering, Dean Research & Industrial
Himalaya using GIS and Remote Sensing Linkages, College of Science and
Technology
12:40 -13:00 Snow and Glacier Monitoring in Bhutan Mr. Tshering Wangchuk, SDG, DHMS
13:00 — 14:00 Lunch
14:00 — 14:20 GLOF/Flood Hazard Mapping in Bumthang, Mr. Bikash Pradhan, Engineer of
Chamkharchhu basin Hydrology Division, DHMS, MoEA (Dr.
Tomoyuki Wada, JICA Expert Team)
14:20 — 14:40 Disaster Risk Management Administration in Mr.Chador Wangdi, Director, DDM,
Bhutan MoHCA
14:40 — 15:00 CBDRM Activity in Bumthang, Mr. Phuntsho Namgyal, Chief of Planning,
Chamkharchhu basin Coordination & Research Division,
DHMS, MoEA
15:00- 15:20 Tea/coffee break
15:20 - 15:40 Incorporating Disaster Risk Reduction into Ms. Tashi Wangmo, Chief Urban Planner
Bumthang Urban Development Plan of Survey & GIS Division, DHS, MoWHS
15:40- 16:00 Flood Engineering Management in Bhutan Mr. Tashi Phuntsho, Deputy Executive
Engineer of Flood Engineering
Management Division, DoES, MoWHS
16:00 — 16:30 Questions and discussion
16:30- 16:40 Closing remarks by JICA experts
16:40 -17:00 Closing remarks by Project Director/ Director DHMS




JICA Technical Cooperation Project on Capacity Development of ’
GLOF and Rainstorm Flood Forecasting and Early Warning oL )
19" June, 2015 j Ic A
Venue: Phuntshopelri, Thimphu, Bhutan

Participants List

Annual Seminar 2015 F\

Name/Designation Confirma

SI.No. Agency tion

Hon. Nima, NC, Bumthang

Hon, Tharchen, NC, Trongsa National Council of Bhutan

Leader, Chhoekhor Tang, Bumthang

1

2

3 Hon. Dr. Pema Jyamtsho, Opposition
4 National Assembly of Bhutan
5

Hon. Mr. Nedup Zangpo, MP,
Nubi_Tangsibji, Trongsa

Ms. Yumiko Asakuma, Chief

Representative, JICA Bhutan Office
JICA Bhutan Officer

Mr. Krishina, Project Officer, JICA Bhutan

6
7 Ms. Tomoko Miyata, Representative
8
9

Mr. Yasuhiko KATO, Chief Advisor
10 Mr. Tetsuro FUKUI, ITC

11 Dr. Tomoyuki WADA, GIS/Hydrologist JICA Experts, JICA Project
12 | Mr. Kenji Minegishi, ICT

13 | Mr. Motoyasu Satoh. Meteorologist

14 Mr. Chador Wangdi, Director Department of Disaster
Management (DDM)),
15 Mr.Ugyen Wangda, Offtg, DG Department of Geology and

16 | Mr. Tshering Penjore, Executive Geologist Mines (DGM), MOEA

17 | Ms. Thinley Chhoden, EE
18 | Mr. Pema Choeda, engineer
19 | Mr. Tashi Phuntsho, Engineer

Department of Engineering
Services (DoES), MOWHS

Ms. Tashi Wangmo, Chief Urban Planner Department of Human

20 Settlement (DHS), MoWHS

21 | Mr. Tshering Penjore, Survey Officer National Land Commission

22 | Mr. Sonam Dorji, Engineer Department of Hydropower

23 | Ms. Wangmo, Engineer and Power System (DHPY),

24 | Ms. Tashi Lhamu, Civil Engineer Druk Green Power

25 Ms. Sonam Peldon, Environment Officer Corporation (DGPC),

2 Mr. Tandin Norbu, Civil Engineer Chief Engineer, Bhutan
Electricity Authority, BEA

27 | Mr.Jamyang Chhogyel Trongsa,Dzongkhag

28 | DYT member Bumthang Dzongkhag

29 | Mr.Tshering ,DRIL CST, Phuntsholing

30 | Mr.Purna Bdr. Samal, Associate Lecturer Royal University of Bhutan

31 Ms. Dechen Tshering World Bank,

32 | Mr. Ugyen Dorji UNDP,




Annual Seminar 2015
JICA Technical Cooperation Project on Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning
19" June, 2015
Venue: Phuntshopelri, Thimphu, Bhutan

33 | Mr.Tashi Dawa, Project Manager RSPN

34 Ms. Nagderl Lhamo WWEF

35 | Mr.Jamyang Phuntsho Tarayana

36 | Mr. Trashi Penjore, Legal Officer PPD, MOEA

37 Mr. Karma Tsering, Director, DHMS DHMS, MOEA

38 Mr. Karma Dupchu, Chief,

39 | Mr. Somik Mukherjee, TMO

40 | Mr. Pashupati Sharma, Ex. Engineer o

41 Mr.Pema Wangdi, Asst. Engineer Hydrology Division, DHMS
42 | Mr. Sangay Tenzin, Engineer

43 | Mr. Kush Rai, Asst. Engineer

44 | Mr.Thaba Tamang, Offtg. Chief

45 | Mr. Kuenzang Sonam, Dy. Chief Meteorology Division, DHMS
46 | Mr. Sonam Rabten, Engineer

47 | Mr. Phuensho Namgyal, Offtg. Chief Planning Coordination and
48 | Mr.Tashi Namgay, Engineer Research Division (PCRD),
49 | Mr.Tshewang Rinzin, Engineer DHMS

50 | Mr. Tshering Wangchuk, Engineer Snow and glacier Division
51 Ms. Jamyang Choden, Engineer (SGD), DHMS

52 | Mr. M.B Subba Kuensel

53 | Mr. Sonam Ugen BBS

Total




JICA Technical Cooperation Project on Capacity Development of 'o )
GLOF and Rainstorm Flood Forecasting and Early Warning I c A
14™ June, 2016 j

Venue: Le Meridien, Thimphu, Bhutan

I OBJECTIVES OF THE PROJECT

The purpose of the DHMS - JICA Technical Cooperation Project (2013-2016) is “Capacity of DHMS and
relevant stakeholders on emergency response against GLOF/rainstorm flood is enhanced”.

II. OBJECTIVES OF THE SEMINAR

a. Share and update of project achievement

b. Enhance learning and knowledge exchange, enabling the replication of effective disaster risk
reduction measures and adaptation to climate change in other river basins in Bhutan

c. Facilitate information sharing and cooperation through sharing of technical lessons from JICA
supported project with other line agencies, international organizations and NGOs

I11. ORGANIZATION OF THE SEMINAR

The Department of Hydro-met Services (DHMS), Ministry of Economic Affairs (MoEA)in cooperation
and assistance with the JICA Expert Team will organize the Seminar

Iv. PARTICIPANTS

Around 50-60 participants will be invited to attend the Seminar from counterpart agencies (Department of
Disaster Management (DDM), Department of Geology and Mines (DGM), Department of Engineering
Services (DoES), Department of Human Settlement (DHS) under the Ministry of Works and Human
Settlement (MoWHS), National Land Commission (NLC), Gross National Happiness Commission
(GNHC), Department of Hydropower and Power System (DHPS), Druk Green Power Corporation
(DGPC),Mangdechhu Hydropower Project Authority (MHPA), Parliamentarians from Trongsa and
Bumthang, local governments (Trongsa and Bumthang), World Bank, UNDP, NGOs (WWEF, RSPN,
Tarayana), JICA Bhutan Office, etc..

V. DATE, VENUE AND FACILITIES

Date 14" June, 2016

Duration: One day (08:00~17:00)

Venue : Le Meridien (Chorten Lam, Thimphu)
Dress: Formal

Equipment: Multimedia Projector, etc.

Language: English

VI PROGRAM

The program of the Seminar is as presented in Attachment 1.

Annual Seminar 2016 -
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JICA Technical Cooperation Project on Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning

14™ June, 2016

Venue: Le Meridien, Thimphu, Bhutan

Flood Forecasting using IFAS and HBV Model

08:00- 08:30 Registration
08.30 - 09:00 Arrival of Chief Guest
. . Welcome address including objective of the Mr. Karma Tsering, Director of DHMS,
09:00 - 09:15 .
Seminar MoEA
) ) . Mr. Koji Yamada,Chief Representative of
09:15- 09:30 Opening Remarks TICA Bhutan Office
. His Excellency Lyonpo Lekey Dorji.
09:30- 09:45 Keynote Address by Chief Guest Minister. Min}i]s tr};l o?Econorﬁic AJffairs
The Achievement of the JICA Technical Mr. Yasuhiko Kato, Chief Advisor, JICA
09: 45-10:00 ) .
Cooperation Project Expert Team
10:00- 10:05 Launching of Hydrological Data Book
Mr. Karma Dupchu, Chief/Project
10:05-10:10 Vote of Thanks Manager, Hydrology Division,
DHMS/JICA
10:10- 10:20 Group Photo
10:20 - 10:45 Posters Exhibition
10:45- 11: 10 Tea/coffee break
11:10 — 11:40 Potential Risk of GLOF ir? Mangdechhu and Mr. Karma Tsering, Director of DHMS,
' ’ Chamkharchhu River Basins MoEA
' . Outlir_le of the GLOF/ Ra.instorm Flood Early Mr. Karma Dupchu, Chief/Project
11:40 —12:10 Warning System (EWS) in Mangdechhu and Manager, JICA Project, DHMS, MoEA
Chamkharchhu Basins in NWFWC, DHMS ’ ’ ’
Communication System of GLOF/Rainstorm Mr. Kuenzang, Engineer, Hydrology
12:10 - 12:30 Flood Early Warning System in Mangdechhu Di\‘lision DHI\’/IS MoE A’
and Chamkharchhu Basins ’ ’
Outline of the Global Telecommunication Mr. Tayba Buddha Tamang, Senior
12:30 — 12:50 System (GTS) / Message Switching System Meteorologist, Meteorology Division,
(MSS) and HimawariCast in NWFWC, DHMS | DHMS, MoEA
12:50 —14:00 Lunch

Mr.Bikash Pradhan/Mr. Pema Wangdi,

in Mangdechhu and Chamkharchhu River
Basins

14:00 -14:20 for Mochhu and Chamkharchhu sub-basins Engineer, Hydrology Division, DHMS,
MOEA
Mr. Cheten Dorji/ Mr. Tashi Phuntsho,
14:20 — 14-40 Flood Modelling of Dungsamchu, Deputy Executive Engineer of Flood
’ ' SamdrupJongkhar Engineering Management Division, DoES,
MoWHS
. . Evacuation Planning and Drill in Bumthang M. Phpntgho Namgyal, Chl.ef. O.f Planning,
14:40 — 15:00 using the EWS in Chamkharchhu River Basin Coordination & Research Division,
DHMS, MoEA
Development of the Standard Operation
15:00 — 15:20 Procedure (SOP) for GLOF/ Rainstorm Flood | Mr. Toru Koike, Vice Chief Advisor, JICA

Expert Team
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GLOF and Rainstorm Flood Forecasting and Early Warning j I c A )
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Venue: Le Meridien, Thimphu, Bhutan

15:20 - 15:35 Tea/coffee break

15:35 — 16:00 Course of Action in Establishing Central and Mr. Chador Wangdi, Director, DDM,
' ' District Emergency Operation Centres (EOC) | MoHCA

16:00 — 16:20 Mainstreaming Disaster Risk Reduction into Ms. Tashi Wangmo, Chief Urban Planner,
) ' Urban Planning in Bhutan Survey & GIS Division, DHS, MoWHS

16:20 — 16:40 Questions and discussion

16:40—16:50 Closing remarks by JICA Experts

16:50 -17:00 Closing remarks by Project Director/ Director DHMS




Annual Seminar 2016
JICA Technical Cooperation Project on Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning
14" June, 2016

Venue: Le Meridien, Thimphu, Bhutan

Guest/Participant List:

A. National Participants:

~

9
JICA

SL.No. | Name/Designation Agency Confirmation
Hon’ble Dr. Pema Gyamtsho, Opp. .
1 Leader, Chhoekhor-Tang, Bumthang National Assembly of Confirmed
Bhutan
Hon’ble Nedup Zangpo, MP, National Assembly of
2 Nubi Tangsibji, Trongsa Bhutan Confirmed
) ) Ministry of Economic
3 Dasho Yeshi Wangdi, Secretary Affairs Confirmed
o Department of Disaster
4 Mr. Chador Wangdi, Director Management), MoHCA. Confirmed
5 Mr. Mewang Gyeltshen, Director EDEE fglr;rr(lgnég‘ Iiigévzable Confirmed
6 Mr. Tenzin, Director g:rli??ge(ggsf)&ﬁg&%glg Confirmed
7 Mr. Dorji Pavo Phuntshok, Project lgruk Grtgen PBV(‘;?C Confirmed
Director orporation ( ),
] Mr. Chencho Tshering, Joint Managing Mangdechhu Hydropower Confirmed
Director (JMD) Authority (MHPA)
, ) Mangdechhu HydroPower
9 Mr. R.K Chaudhary, Director Technical Authority Confirmed
) i Department of Hydro-Met
10 | Mr. Karma Tsering, Director Services (DHMS), MOEA Confirmed
11 Mr. Karma Dendup, Dzongrab Trongsa Dzongkhag Confirmed
12 | Mr. Yeshi Dorji, Director National Land Commission Confirmed
13 Mr. Karma Toeb , Chief ﬁ?ﬁg??ggﬁf C;/?(%l]giy and Confirmed
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9

JICA

Mr. Karma Dupchu, Chief Hydrology Division,
14 Department of Hydro-Met Confirmed
Services, MoEA
Department of Human Confirmed
15 | Ms. Tashi Wangmo, Chief Settlement (DHS), MoWHS
. Department of Engineering
16 | Ms. Dago Zangmo, Chief Services (DES), MoWHS Confirmed
Planning Coordination and
17 Mr. Phuetsho Namgyal, Chief Research Division, Confirmed
Department of Hydro-Met
Services, MoEA
Meteorology Division,
18 | Mr.Tayba BuddhaTamang, Offtg. Chief | pivis M%)}]’E AIV Confirmed
) . . Snow and glacier Division
19 Mr. Tshering Tashi, Offtg. Chief (SGD), DHMS, MoEA Confirmed
. ) ) Department of Engineering
20 | Mr. Cheten Dorji, Chief Engineer Services (DES), MOWHS Confirmed
National Environment
21 Mr. Commission Secretariat.
22 Mr. Dr. Om Katel, Lecturer Royal University of Bhutan Confirmed
23 Mr. Tenzin Norbu, Chief National Land Commission Confirmed
Department of Hydropower
24 | Ms. Wangmo, Engineer and Power System (DHPS), Confirmed
MoEA
25 Mr. Yang Dorji, ED(?E 2;?;?‘[1\22;0}1001 Confirmed
26 Druk Green Power
Mr. Pratigya Pradhan, Engineer Corporation (DGPC) Confirmed
7 Royal Society for Protection
Ms. Tshering Choki, Project Officer of Nature (RSPN) Confirmed
73 Ms. Nagderl Lhamo
Confirmed
Mr. Sonam Dargay World Wildlife Fund (WWF)
29
Confirmed
30 | Mr. Sandeepp Rai, General Manager B‘hu‘Fan Power Corporation Confirmed
Liminted

/
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JICA

Ms. Kezang Dema, Assistant Engineer
31 Confirmed
Ms. Sunita Neopaney, Assistant Engineer
32
Confirmed
33 Ms. Alisha Rai, Assistant Engineer
Mangdechu Hydropower Confirmed
34 | Mr.Karma] amtsho, Assistant Engineer | Authority (MHPA)
Confirmed
Mr. Sonam Gyeltshen, Assistant Engineer
35
Confirmed
Mr. Namgay, Research Officer
36
Confirmed
Mr. Jamyang Chojay, Disaster Focal
37 Person Trongsa Dzongkhag Confirmed
Mr. Ugyen Dorji, Human Resource
38 Officer Bumthang Dzongkhag Confirmed
39 Mr. Somik Mukherjee, TMO Confirmed
39 Mr. Dhendup Tshering, Principal Confirmed
Engineer
40 . .
Mr. Pashupati Sharma, Ex. Engineer Confirmed
41 . . Hydrology Division,
Mr. Pema Wangdi, Asst. Engineer Department of Hydro-Met Confirmed
42 Mr. Sangay Tenzin, Engineer Services, MoEA Confirmed
42 Mr. Kush Rai, Asst. Engineer Confirmed
43 Mr. Bikash Pradhan, Engineer Confirmed
4 Mr. Tandin Wangchuk, Engineer Confirmed
45 Mr. Cheki Dorji, Engineer
Meteorology Division, Confirmed
46 | Mr. Pema Syelden, Engineer Department of Hydro-Met Confirmed
- - Services, MoEA
47 | Mr. Chimmi Wangda, Data Manager Confirmed
Mr. Pema Wangyal, Engineer Planning Coordination and Confirmed
48 Research Division,
49 | Mr. Ugyen Chophel, Statistician Department of Hydro-Met Confirmed
Services, MoEA
50 Mr. Tashi Phuntsho Engineer Department of Engineering Confirmed
Services (DES), MoWHS
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JICA

Mr. Sonam Lhendup, Planning Officer Policy and Planning Confirmed

51 Division, Ministry of

Economic Affairs

>2 Mr. Krishna Subba, JICA Bhutan Office Confirmed
Mr. Tshering Peldon

53 Kuensel Confirmed
Mr. Ashok Tiwari Confirmed

54 BBS

B. International Guests:

1 Mr. Koji YAMADA, Chief Confirmed
Representative Japan International
Mr. Tomoko MIYATA, In charge of the apa ernationa Confirmed

. Cooperation Agency (JICA)

2 Project

3 Mr. Yasuhiko KATO, Chief Advisor

4 Mr. Junya Yamaguchi, Chief Adviser of
the TCP .

5 Mr. Torus KOIKE, Vice Chief Advisor JICA Experts, JICA Project Confirmed

6 Mr. Kenji MINEGISHI, ICT

6 Mr. Nimah Challier Smith, Dy. Resident | United Nations Development Confirmed
Representative Programme (UNDP)

7 Dr. Nima WANGCHUK WHO Country Office for Confirmed

Bhutan

C. Supporting Staff

Mr. Ajay Pradhan, Data Assistant

Mr. Manila, Sr. Technician

Ms. Thinley Gyem, Adm. Assistant

AlWIN|—

Ms. Pasang Gem, Data Assistant

Hydrology Division, DHMS,
MoEA

/
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The Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning

Debrief Session on C/P Trainings in Japan

l. Objectives of the Project

The purpose of the DHMS - JICA Technical Cooperation Project (2013-2016) is “Capacity of
DHMS and relevant stakeholders on emergency response against GLOF/rainstorm flood is
enhanced”.

1. Objectives of the Session

DHMS holds the Session for all the trainees who participated in the counterpart trainings in
Japan to present their training outline in order to share the knowledge and experience with
other counterpart personnel and related officials.

1. Organization of the Session
DHMS organizes the Session in cooperation and assistance with the JICA Expert Team.

V. Participants
Around 25 participants will attend the Session from DHMS, DDM, DGM, DoES, NLCS,
DHS, relevant agencies, JICA Bhutan Office and JICA Expert Team

V. Date, Venue and Facilities

Date 17th April, 2015

Duration: Half day (9:30~13:00)

\Venue : Energy Conference Hall, MoEA
Dress: Comfortable

Equipments: Multimedia Projector, etc.
Language: English

VI. PROGRAM

The program of the Session is as presented in Attachment 1.



Attachment 1

Department of Hydro-met Services (DHMS), Japan International Cooperation Agency (JICA)
Ministry of Economic Affairs
JICA Expert Team for Technical Cooperation
Project on Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early
Warning

Debrief Session on C/P Trainings in Japan

- Thimphu, 17 April, 2015-

Program:
Time Theme Presenter
(Name of training course) (Training course participants)
9:00 ~ 9:30 Registration
9:30 ~ 9:40 Opening remarks Mr. Karma Tsering
Director of DHMS, MoEA
9:40 ~ 9:50 Objective of the Session Mr. Yasuhiko Kato
Chief Advisor, JICA Expert Team
9:50 ~ 10:20 Capacity development for Mr. Karma Dupchu, DHMS and/or
flood risk management with Mr. Phuntsho Namgyal, DHMS and/or
IFAS Mr. Pema Cheda, DOES
(Jul. 6 — Aug. 2, 2014)
10:20 ~ 10:50 Strategy for resilient societies | Mr. Tshewang Norbu, DDM and/or
to natural disasters Mr. Ugyen M Tenzin, DHS
(Jan. 12 — Mar. 7, 2015)
10:50 ~ 11:00 Coffee Break
11:00 ~ 11:30 Utilization technology on Mr. Kinzang Sonam, DHMS and/or
meteorological satellite data Mr. Sonam Tashi, DHMS and/or
(SATAID) Mr. Tshering Peljor, DHMS
(Oct. 29 — Nov. 8, 2014)
11:30 ~ 12:00 Comprehensive disaster risk Ms. Pelden Zangmo, DDM
management administration
(Jan. 5 — Feb. 21, 2015)
12:00 ~ 12:30 Reinforcement of Mr. Karma Tshewang, DHMS
meteorological services
(Sep. 10 — Dec. 8, 2014)
12:30 ~ 12:55 Free discussion
12:55 ~ 13:00 Closing remarks Mr. Karma Tsering
Director of DHMS, MoEA
13:00 Lunch
Note:

1) Please note that this is the presentation of the outline of the training course and NOT the

presentation of the Action Plan you prepared in the course of the training.

2) Each group (theme) will make presentation using “ONE” PowerPoint material jointly

prepared. The number of presenter is free in each group (theme).




The Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Early Warning

The 2nd Debrief Session on the Counterpart Training Courses in Japan

l. Objectives of the Project

The purpose of the DHMS - JICA Technical Cooperation Project (2013-2016) is “Capacity of
DHMS and relevant stakeholders on emergency response against GLOF/rainstorm flood is
enhanced”.

1. Objectives of the Session

DHMS holds the Session for all the trainees who participated in the counterpart training
courses in Japan to present their training outline in order to share their knowledge and
experience with other counterpart personnel and related officials.

1. Organization of the Session
DHMS organizes the Session in cooperation and assistance with the JICA Expert Team.

V. Participants
Around 25 participants will attend the Session from DHMS, DDM, DGM, DoES, NLCS,
DHS, relevant agencies, JICA Bhutan Office and JICA Expert Team

V. Date, Venue and Facilities

Date 27 July, 2016

Duration: Half day (9:30~13:00)

\Venue : Energy Conference Hall, MoEA
Dress: Comfortable

Equipments: Multimedia Projector, etc.
Language: English

VI. PROGRAM

The program of the Session is as presented in Attachment 1.



Attachment 1

Department of Hydro-met Services
(DHMS), Ministry of Economic Affairs

Japan International Cooperation Agency (JICA)

JICA Expert Team for Technical Cooperation
Project on Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

The 2nd Debrief Session on the Counterpart Training Courses in Japan
- Thimphu, 27 July, 2016-

Program:
Time Theme Presenter
(Name of training course) (Training course participants)
9:00 ~ 9:30 Registration
9:30 ~ 9:40 Opening remarks Mr. Karma Tsering
Director of DHMS, MoEA
9:40 ~ 9:50 Obijective of the Session Mr. Yasuhiko Kato
Chief Advisor, JICA Expert Team

9:50 ~ 10:20 Technology on river Mr. Tenzin, Director of DoOES
management, EWS, weather Mr. Karma Dupchu, DHMS
observation and local Mr. Phuntsho Namgyal, DHMS
government Mr. Pashupati Sharma, DHMS
(May 10 - 21, 2015) Mr. Bikash Pradhan, DHMS

Mr. Tshering Penjor, DGM

10:20 ~ 10:50 Capacity development for Mr. Pema Wangdi, DHMS
flood risk management with
IFAS (July 6 — Aug. 2, 2015)

10:50 ~ 11:00 Coffee Break

11:00 ~ 11:30 Strategy for resilient societies | Mr. Yeshi Namgyal, DDM
to natural disasters Ms. Tashi Wangmo, DHS
(Jan.11 - Feb. 26, 2016)

11:30 ~ 12:00 Administration on river Mr. Kuenzang, DHMS
management, EWS, weather Mr. Tandin Wangchuk, DHMS
observation and local Mr. Lungten Thinleym, DoES
government Mr. Boby Pradhan, NLCS
(Jan.17 — 28, 2016) Mr. Tashi Penjor, DHS

Mr. Jamyang Chogyal, DDMO,
Trongsa

12:00 ~ 12:30 Comprehensive disaster risk Mr. Tshewang Rigzin, DHMS
management administration Mr. Yang Dorji, DOSE
(Jan. 11 — Feb. 27, 2016)

12:30 ~ 12:55 Free discussion

12:55 ~ 13:00 Closing remarks Mr. Karma Tsering

Director of DHMS, MoEA

13:00 Lunch

Note:

1) Please note that this is the presentation on what you learn and see in Japan and NOT the

presentation of the Action Plan you prepared in the course of the training.

2) Each group (theme) will make presentation using “ONE” PowerPoint material jointly

prepared. The number of presenter is free in each group (theme).

2
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning
in the Kingdom of Bhutan

JICA Expert Team
February 12, 2014

Memorandum
1% Meeting of FHM Working Group

Purpose of the W/G
The purpose and function of the W/G was explained by Mr. Karma Dupchu, PM and JICA experts.

» Mr. Koike presented the institutions and regulations on FHM in Japan.

» The FHMs in Japan are prepared by a strong initiative of Ministry of Land, Infrastructure,
Transportation and Truism (MLIT). In Bhutan, however, the necessary functions such as river
monitoring, flood protection works, geomorphological survey, Land use, etc... are dispersed to
the individual agencies. Therefore preparation of FHM is inter-ministerial issues.

» W/G members remarked that the Inter-Ministerial Task Force will be formulated according to the
National Disaster Prevention Act 2013. The guideline and manual developed by the W/G shall
be referred by Inter-Ministerial T/F when launched.

Concept of Flood Zonation Mapping

The basic flow and overall schedule for flood hazard zonation mapping were presented by Dr. Wada.
In the project, IFAS and iRIC (or HEC-RAS) will be employed for runoff modeling and flood analysis
respectively. In addition,the following technical issues were discussed:

» Difference between ArcGIS and Quantum GIS

» Functions of IFAS program and parameters

» Risk assessment in the training

Activities and Meeting Ahead

» It was suggested by W/G members that it is not
necessary to issue official letters to hold the W/G
meetings. The project directly informs to W/G
members by email. The date of meeting should be
announced before 1 week so that W/G member could
arrange the schedule.

» Dr. Wada demonstrates GPS survey in Thimphu in

February. The expected date will be informed to the
participants. 1* Meeting at DHMS

» The FHM related information should be shared within the W/G. Therefore each agency were
requested to present their own field in the next meeting. The detail will be requested from JICA
experts.




The Project for Capacity Development of GLOF and

Ka I@E Rainstorm Flood Forecasting and Early Warning

in the Kingdom of Bhutan

JICA Expert Team
April 30, 2014

Memorandum
2" Meeting of FHM Working Group

Today's topics

1.

Presentation from Mr. Tashi Phuntsho about objective and mandates of Flood
Engineering Management Division, Department of Engineering Services
Short report about GPS/Total Station survey in Bumthang and Bjizam
Place and period: Bumthang 3/25-29, Bjizam 3/30
Schedule of FHM training (in end of June)

»  Steps of basic runoff and flood analysis training

i. Datapreparing ---- 2 days
ii. Runoff analysis ---- 1 day
(runoff analysis by IFAS, calculated discharge will be utilized on flood analysis)
iii. Flood analysis ---- 2 days

(flood analysis by HEC-RAS and iRIC)
1D model to estimate water stage of river channel / 2D model to detect
inundation area and water level

iv. Plotting calculated flood area on settlement data ---- 1 day

Comments and discussion by the participants

2

FEMD and DHMS has similar plan to build runoff model. However, the objective is
different (FEMD: for structural countermeasure, DHMS: for extensive purpose such as
flood warning)

Balance of bank protection and environmental conservation is important. As an
example in japan, three side protections (river banks and bed) is utilized as one of
effective structural countermeasure, but this technique causes severe impacts on living
environment of aquatic organism and fishes. Countermeasure selection taking into
account environmental effect is necessary.

Embankment in the Bumthang town is bored for easy river access. Awareness activity
for local people is important to improve their mind for disaster management.

River bank erosion occurs at some part of farming land beside the Chamkharchhu.

Some road side gabions are also damaged along the Chamkharchhu.

Countermeasure is needed to protect them from river erosion.
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Rat 53

Rainstorm Flood Forecasting and Early Warning

SteiRke in the Kingdom of Bhutan

JICA Expert Team
Oct 7, 2014

Memorandum
3" Meeting of FHM Working Group

Today's topics

Discussion about draft flood hazard maps in Chamkharchhu and Mangdechhu river

basin

ila flood almost

wd to bridee

Flood hazard map (GLOF scenario) in Bumthang valley (left) and Bjizam (right)

Comments and discussion by the participants

*

*

*

The draft flood hazard maps prepared by hydrological methods are introduced to FHM W/G
members. At the beginning, overall analysis in Chamkharchhu basin (from glacial lake to
Bumthang valley) and Mangdechhu basin (from glacial lake to the hydropower plant site)
were shown to the members. Subsequently, the detailed hazard maps in Bumthang,
Choekhor Toe, Kagthang and Bjizam villages were explained.

DHS is preparing the development plan in Bumthang valley based on hazard maps
prepared by DHS and DGM. The development plan contains relocation and development
protection in the risk area. However, there are small risk area difference between the
DHS/DGM flood hazard maps and ours. We need to discuss which map we should use for
the plan.

Past flood records must be shown in the flood hazard maps. Such kind of information is
important for local people and judging the reasonability of the analysis.

After finalizing the flood hazard maps, it might be better to explain the maps to the Directors

before the maps will be published.
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. The Project for Capacity Development of GLOF and
IF{@?" Rainstorm Flood Forecasting and Early Warning
o PR in the Kingdom of Bhutan

JICA Expert Team
Feb 25, 2015

Memorandum
4™ Meeting of FHM Working Group

Today's topics

Finalization of flood hazard maps in Chamkharchhu and Mangdechhu river basin

L
el g e e

Flood hazard map (GLOF scenario) in Bumthang valley (left) and comparison between
the simulated flood area and the protected area of DHS development plan (right)

Comments and discussion by the participants

€ The past maximum rainstorm flood (Cyclone Aila) and GLOF scenarios are selected for

flood hazard maps in the project area.

(Peak discharge) 100yrs return period < past max. (Aila) < GLOF
(Possibility) 100yrs return period > past max. (Aila) > GLOF?

€ We can use those flood hazard maps as basic information when the Government of Bhutan

makes development plans or conducts disaster risk management activities.

€ The government should discuss which scenario is suitable for development plan making,
considering balance of countermeasure costs, preservation property and possibility of the
flood.

€ If the detail of the preservation property in the risk area could be evaluated, the information
must be helpful for the government decision making.

€ There is a difference between the simulated flood area and the protected area of DHS
development plan near Bathpalathang airport. Discussion is necessary to solve this issue.

€ The flood hazard maps should be introduced to Dzongkhag officers.

€ Japanese standard of flood risk classification (-0.5m: underfloor flooding, 0.5-3.0m:

over-floor flooding, 3.0m-: upstairs or higher floor flooding) is also suitable in Bhutan.
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The Project for Capacity Development of GLOF and
4 Rainstorm Flood Forecasting and Early Warning
TR M in the Kingdom of Bhutan

JICA Expert Team
March, 2016

Memorandum
5" Meeting of FHM Working Group

Today's Topics

1. Flood Hazard Map (FHM) preparation manual
- The draft FHM preparation manual was shared among the members. The
manual would be updated considering comments from the members.
- Roles of relevant agencies and flow of FHM preparation was discussed.
2. Schedule of the next runoff/flood analysis training and target areas
3. Application of the FHM for other sector activities (invite new member from road sector,
Department of Road, as an end user of flood hazard maps)
- FHM is helpful information for structure design works. Thus, Department of
Road, MoWHS, was invited as a new member of W/G.
- Examples of flood risk evaluation by flood analysis are introduced to the members

and discussed.

Example of flood
simulation result at
vulnerable point of

national highway

Hnmlhmmmmphu tﬂBlmmtmg
]m:m GLOF risk.
This point is a considerable reinforcement point

~

. 5

Roinstorm flood simulation \ ‘rr

(past maximum scenario) '
na w’ National ghway
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning
in the Kingdom of Bhutan

JICA Expert Team
February 27, 2014

Memorandum
1st Meeting of MDRR Working Group

General

The 1st meeting of Mainstreaming of Disaster Risk Reduction (MDRR) Working Group (W/G) was
held on Feb. 26 (10:00-11:30) at DHMS conference hall. The participants list is as attached. The
followings are the main point discussed.

Purpose of the W/G

The purpose and function of the MDRR W/G was
explained by Mr. Karma Dupchu, PM DHMS and Mr. Kato,
JICA expert.

Mainstreaming of Disaster Risk Reduction

» Mr. Kato introduced the examples of the documents
on MDRR (Sendai Statement Japan 2012 &
UNESCO'’s Children’s Charter). 1st Meeting at DHMS

» Mr. Jigme, DDM made a presentation on “What is Mainstreaming?”.

Present Status of Disaster Management Act 2013

» Mr. Jigme, DDM also made a presentation on the present status of the DM Act 2013. Important

points are:

» Formation of National Disaster Management Authority (NDMA) in March 2014

» Endorsement of DM Rules and Regulation by NDMA in March 2014

» Sensitization on the DM Act, 2013 and DM Rules and Regulation to Dzongkhags &
Ministries begin by April 2014

» Complete the formulation of DM and Contingency planning guidelines by the end of March
2014

Baseline Survey Result

» Mr. Kato briefed the result of the baseline survey conducted by the questionnaire & interview
surveys to 6 W/G agencies. Mr. Kato expressed the gratitude to the W/G members on the kind
cooperation to the survey.

» The baseline survey result will be reviewed and updated by the W/G members in the 3rd W/G
meeting (workshop) to be held on May 2014.
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Activities and Meeting Ahead

» It was suggested by W/G members that it is not necessary to issue official letters to hold the
WI/G meetings. The project directly informs to W/G members by email.

» The 2nd W/G meeting (workshop) will be held on Mar. 7 (14:30-16:00) to discuss “Land use
management against disaster” (Activity 1-6 of the Project). It was decided through discussion
that several W/G members will make presentations on this issue in the 2nd W/G meeting to
promote mutual understanding as follows:

» Mr. Tshering Penjor (NLCS): Field land demarcation work with relevant agencies for land
use regulation in hazard area (15 min.)

» Ms. Thinley Choden (DHS): Outline of Bumthang Master Plan (15 min.)

»  Mr. Tshering Penjore (DGM): Hazard zonation map and hazard zone demarcation along
Chamkharchhu in Bumthang (15 min.)
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning
in the Kingdom of Bhutan

JICA Expert Team
March 10, 2014

Memorandum
2nd Meeting of MDRR Working Group

General

The 2nd meeting of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was held
on Mar. 7 (14:30-16:00) at DHMS conference hall. The participants list is as attached. The
followings are the main point discussed.

Disaster Related Land Use Management

» W/G members made the following presentations
promote mutual understanding and raise awareness
on this issue:

» Ms. Tashi Wangmo (DHS): Incorporating
disaster risk reduction in Bumthang Master Plan
preparation

< The Master Plan formulation was
completed in Oct. 2013 and the local 2nd Meeting at DHMS
(detailed) plan is now under preparation.

<~ The Plan was formulated taking into consideration the flood and landslide hazard risk
zonation as prerequisite.

» Mr. Tenzin Norbu (NLCS): Field land demarcation work for allotted land through various
processes
<~ Local (detailed) area plan formulated by agency will be demarcated and validated by

NLCS.
» Free discussion was held based on the presentations as follows:

» Hazard zonation is not the mandate of DHS in formulating Bumthang Master Plan, however,
DHS had to conduct it by outsourcing to Bhutanese local consultant, since DGM was too
busy to do it.

» The local plan of Bumthang Master Plan will be “validated” by NLCS with the cooperation of
DHS and Dzongkhag (neither approval nor endorsement).

» According to DoES, The flood embankment along Chamkharchhu in front of Bumthang
airport was constructed by Department of Aviation as attached structure.

» Harmonization of the following 2 flood hazard zonation in Bumthang will be important:
<~ by DHS by geomorphological analysis in Bumthang Master Plan
< by DHMS/JICA Project by hydrological/ hydraulic analyses to be conducted through

FHM Working Group
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Activities and Meeting Ahead
» The 3rd W/G meeting (workshop) will be held on May 2014 (date to be announced). The

agenda will be as follows:

» Presentation by Mr. Tshering Penjore (DGM): Hazard zonation map and hazard zone
demarcation along Chamkharchhu in Bumthang (15 min.) <postponed from 2nd to 3rd
meeting>

» Review and update of the baseline survey result (already distributed in the 1st meeting) by
W/G members
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

JICA Expert Team
June 9, 2014

Memorandum
3rd MDRR Working Group Workshop

General

The 3rd workshop of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was
held on June 6, 2014 from 10:00 to 11:45 at DHMS conference hall with the attendance of the
Director of DHMS. The participants list is as attached. The followings are the main issue
discussed.

Review and Update of Baseline Survey Result

» All the participants jointly reviewed and updated the
baseline survey result prepared based on the
guestionnaire and interview surveys to 6 agencies,
which was distributed in the 1st W/G workshop on
Feb. 26, 2014 as follows:

» Jointly updated baseline survey result will be

disseminated to all the participants upon compiled.
» In promoting Bumthang Master Plan, DHS raised the 3rd Meeting at DHMS

difficulties in the coordination between DHS’s flood/landslide hazard zonation and DGM’s GLOF

hazard zonation.

Activities and Meeting Ahead
» The 4th W/G workshop will be held on October 2014 (date to be announced). The agenda will
be as follows:

» Preparation for the formulation of an action plan on the Bumthang land use planning
against disaster by harmonizing the following 3 hazard zonation in Bumthang. The focal
person of Bumthang Dzongkhag will be invited to the meeting.
< DHS’s flood and landslide hazard zonation
< DGM'’s GLOF hazard zonation
< JICA's GLOF/flood hazard zonation (to be drafted by Sep. 2014)

» Presentation by Mr. Tshering Penjore (DGM): Hazard zonation map and hazard zone
demarcation along Bumthang valley (15 min.) <postponed from 2nd to 4th meeting>
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

General

DHMS &JICA Expert Team
Aprill7, 2015

Memorandum
4thMDRR Working Group Workshop

The 4th workshop of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was
held on April10, 2015 from 14:30 to 16:00 at DHMS conference hall. 14 working members from all
the counterpart agencies, DHMS, DDM, DGM, DoES, NLCS and DHS including the Director of
DHMS attended the workshop. The participants list is as attached as annexure. The main issues

discussed are as follows:

Review of GLOF Hazard Map along Bumthang Valley by DGM

>

Incorporating Hazard Zonation in the preparation of

Mr. Tshering Penjore (DGM) presented the process carried out in developing the GLOF hazard

map. (postponed from 2nd to 4th workshop)

>

GLOF hazard map was developed by DGM in 2007 based on the topographic survey and
soil condition (not based on hydrological/hydraulic analysis).

Based on the request from DDM to DGM, DGM carried out the demarcation of hazard map
in December 2011. Further, DGM also identified safe evacuation areas and DDM created
awareness to people on how to get to the evacuation areas during the times of disaster.

Bumthang Valley Development Plan by DHS

>

Ms. Tashi Wangmo (DHS) presented on the usage of
hazard map in the preparation of human settlement
plans citing an example of Bumthang Valley

Development Plan.

>

Bumthang Valley Development Plan (Structure

Plan as general concept) was prepared by DHS
in collaboration with the City of Zurich, 4thWorkshop at DHMS
Switzerland in 2013. The preparation of plan took into account the multi hazard map so as
to mainstream disaster risk reduction.

Detailed Plans (Local Area Plan as Action Plan) for specific areas identified in the Valley
Development Plan are also drafted by DHS in 2014 in order to implement detailed planning
and zonation including land use demarcation.

The issue was raised since there are two hazard maps (one prepared by JICA through the
Flood Hazard Map Working Group and the one by DHS) and the high hazard zones do not

match.
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Free Discussion (Activity 1-6 of the Project)

>

(The coordination between the following three hazard zonation and the DHS’s Draft Local Area
Plans (Action Plan) at Wangdicholing in Bumthang were discussed.

» DHS flood and geo hazard zonation

» DGM GLOF hazard zonation

» JICA GLOF/flood hazard zonation

It was confirmed that JICA and DGM hazard zonation was almost the same at the Draft Local
Area Plan site at Wangdicholing and DHS decided to apply the zonation into the Plan.

It was confirmed that DHS hazard zonation covered wider area (safer side) than JICA/ DGM
zonation taking into account not only GLOF/flood hazard but also other geo hazard.

It was confirmed that there was no conflict between JICA flood hazard zonation and DHS Draft
Local Area Plan at Wangdicholing.

DDM suggested the Local Area Plan be finalized by applying JICA GLOF/flood hazard zonation
and DHS geo hazard zonation.

Activities and Workshop Ahead

>

The 5th W/G Workshop will be held on November 2015 (date to be announced). Department
of Roads, MoWHS and Department of School Education, Ministry of Education will be invited as

observers. The agenda will be as follows:

» Presentation by Mr. Jigme Chogyal (DDM): Update on the disaster management
administration in Bhutan after the enactment of Disaster Management Act 2013 (Activity
1-4)

» Discussion on the proposal of institutional and legal system necessary for Mainstreaming
Disaster Risk Reduction into Development Plan (Activity 1-7) <refer to P20 of Project
Inception Report (Sep. 2013)>
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

DHMS &JICA Expert Team
February 24, 2016

Memorandum
5thMDRR Working Group Workshop

General
The 5th workshop of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was
held on February 24, 2016 from 11:00 to 12:30 at DHMS conference hall. The objective is to
discuss the Project Activity 1-7, “Identify and propose institutions necessary for mainstreaming
disaster risk reduction (MDRR) into development” <refer to P24 of Project Inception Report (Sep.
2013)>.

The W/G members from the counterpart agencies, DHMS, DDM, DGM, DoES attended the
workshop. In addition, a representative from the Department of School Education (DoSE), Ministry
of Education also attended the workshop as a new W/G member. The participants list is as

attached as annexure. The main issues discussed are as follows:

Qutline of the Inter-Ministerial Task Force (IMTF)

» Mr. Jigme Chogyal (DDM) explained the outline of the Inter-Ministerial Task Force (IMTF) to be
established according to the Disaster Management Act of Bhutan 2014.

Topics of interest on the draft TOR of IMTF
» Mr. Yasuhiko Kato, Chief Advisor of the JICA Expert
Team present the topics of interest

» DDM regarded IMTF as appropriate institutions
for the MDRR into development.
» Therefore, existing 2 W/G will be upgraded to
the IMTF as it is.
< Flood Hazard Map (FHM) W/G
<~ Mainstreaming Disaster Risk Reduction 5thwWorkshop at DHMS
(MDRR) W/G
» The terms of reference (TOR) of the IMTF will be submitted to NDMA by DDM in 2016
» The contents of the draft TOR of the IMTF will be as follows:
< Permanent IMTF
Hazard based Temporal IMTFs

Exceptional crisis

Member list

R

Interval
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< Venue

Free Discussion (brainstorming) on the Draft IMTE TOR

>

It was informed that JAXA/ AIT have interest in the Flood Hazard Map (FHM) W/G of the Project
and had a meeting with the W/G members on Feb. 18 to promote future cooperation.

It was proposed to use “Technical Working Group” instead of IMTF, however, it was agreed to
use IMTF as it is considering the consistency with the DM Act 2013

It was proposed that IMTFs should be hazard based such as Hydrological hazard (flood and
windstorm, landslide? and draught) IMTF, Earthquake IMTF, Forest Fire IMTF and Epidemic
IMTF

It was proposed that the number of IMTFs will be 4 to 5 (Not too many IMTFs).

It was proposed that the Permanent IMTF to discuss general DM issues will not be necessary.
It was proposed to add City Corporation and the Department of Culture as the member of the
IMTF for Earthquake.

It was proposed to add the Department of Livestock as the member of the IMTF for Epidemic.
Mr. Jigme Chogyal (DDM) agreed to prepare the Draft TOR of the IMTF as the basis for the
continuous discussion on the next (6th) MDRR W/G Workshop to be held on May 2016.

Activities and Workshop Ahead

>

The 6th W/G Workshop will be held on May 2016 (date to be announced). The agenda will be

as follows:

»  Project Activity 1-7: Continuous discussion on the Draft TOR of the IMTF to be prepared by
Mr. Jigme Chogyal (DDM)

» Project Activity 1-9: Discussion on “Develop SOP on emergency information sharing
through discussion and workshops with relevant agencies”.<refer to P25 of Project
Inception Report (Sep. 2013)>
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

DHMS &JICA Expert Team
June 7, 2016

Memorandum
6th MDRR Working Group Workshop

General

The 6th workshop of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was
held on June 7, 2016 from 11:00 to 12:40 at DHMS conference hall. The objective of the Workshop
is to discuss the Project Activity 1-9, “Develop SOP (Standard Operation Procedure) on emergency
information sharing through discussion and workshops with relevant agencies” in central level
described in the PDM of the Project. 10 W/G members from the counterpart agencies, DHMS,
DDM, DHS, DoSE and the JICA Expert Team attended the workshop. The participants list is as

attached as annexure. The main issues discussed are as follows:

Topics of interest on the Emergency Information Sharing in Central Level

» Mr. Yasuhiko Kato, Chief Advisor of the JICA Expert Team presented the current status of the
emergency information sharing in central level as a basis for the discussion to prepare the SOP.
» The objective emergency information issued by NWFWC, DHMS will be
< GLOF/rainstorm flood (hydrological information) and
< Extrema weather forecast (meteorological information).

» Current emergency information sharing flow between central agencies in Thimphu

SOP on Emergency Information Sharing at Central Level
s Information Sharing Flow

HWWEWC [DHMS) NEOC (DDM) . " LINeAgencies
Natanal Waathar & National Emergency —
Flaod Wasnang Canlad Operaban Cedler Bt - DEQC/Dzongkhag) |

H Dzongkhag Emergency
i Operation Center, DOMO |

“EWS Control | 858 TV Radis) g o——

1"'“. 4" Communities
% Pubdlic \ | 4

Huense|

Extreme weather
farecast His Majesty Secretary office

{E-mail and/or SM3)

Department of Agriculture Road Safety and

Transport Authority 7

Army,
Royal Bhutan Helicopter Department of School
Services Limited Education?
Any other ceniral agencies? Department of Civil Aviation? Royal Bhutan Police?
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Visit to NWFWC

To have more clear image on the emergency information
source, all the participants visited NWFWC to see the
GLOF/Rainstorm Early Warning Systems (EWS) in three
river basins (GLOF/flood information) and the GTS and
HimawariCast receiver (Extreme weather forecast)

installed by the Project.

Free Discussion (brainstorming) on emergency information sharing in central level

>

It was proposed that the SOP be divided into two part as follows because of the reason as

below:

» GLOF/rainstorm food (happens in specific basin wide, information sharing will be limited)

> Extreme weather forecast (general and covering whole Bhutan, information sharing will be
broader than GLOF/flood)

Several problems on the sharing method were reported and discussed as below:

» SMS: sometime delay (maximum around 1 day)

» E-mail: AlImost nobody could access after office hour

> Web site: It is difficult to know the timing to access (Some may not know approaching
emergency at all.)

It was reported by, DHMS that, a new weather and

flood alert apps is under development under the

support of G2C (government to citizen) project. It is

expected to launch soon.

It was proposed that SNS (Social Networking

Service) will also be one of the useful tool for the

sharing.

It was proposed that SMS, E-mail and other method
should be official (for example issuing SMS from personal mobile will not be recommended.)

It was reported by the Department of School Education (DoSE) that around 25 % of Bhutanese
population is in school during daytime. (DoSE should be included in the information sharing as a
new stakeholder.)

It was proposed that the Road Safety and Transport Authority (RSTA) and Royal Bhutan Police
(RBP) be included in the information sharing as a new stakeholder, as RSTA and RBP are
directly responsible of monitoring of vehicles movements.

It was agreed that the SOP be formulation by July 2016 as the project will be terminated by
September 2016.
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Activities and Workshop Ahead
» The 7th W/G Workshop will be held on July 2016 (date to be announced). The agenda will be

as follows:
> Project Activity 1-7: Continuous discussion on the Draft TOR of the IMTF by Mr. Jigme

Chogyal (DDM)
» Project Activity 1-9: Continuous discussion on “Develop SOP on emergency information

sharing through discussion and workshops with relevant agencies” based on the draft SOP.
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The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning

DHMS &JICA Expert Team
Aug 2, 2016

Memorandum
7th MDRR Working Group Workshop

General

The 7th workshop of Mainstreaming Disaster Risk Reduction (MDRR) Working Group (W/G) was

held on Aug 2, 2016 from 11:00 to 12:45 at DHMS conference hall. The objective of the Workshop

is to discuss the following issues described in the PDM of the Project:

1. Project Activity 1-7, “Identify and propose institutions necessary for mainstreaming disaster risk
assessment information into development plans.” and,

2. Project Activity 1-9, “Develop SOP (Standard Operation Procedure) on emergency information
sharing through discussion and workshops with relevant agencies” in central agencies.

Seven W/G members from the counterpart agencies, DHMS, DDM, DHS and the JICA Expert Team

attended the workshop. The participants list is as attached as annexure. The main issues

discussed are as follows:

Project Activity 1-7, “ldentify and propose institutions necessary for mainstreaming disaster

risk assessment information into development plans.”

»  Presentation

» Mr. Jigme Chogyal, DDM presented the draft Terms of Reference (TRO) for Flood Hazard
Technical Working Group - Bhutan (FTWG) of Inter-Ministerial Task Force (IMTF)

»  Discussion

» The original idea of organizing IMTF with 15 members will not be useful, practical and
functioning.

» A Technical Working Group (W/G) under IMTF will be organized for each disaster as
necessary.

» It is suggested that the W/G is for
review and advice and not for carrying
out practical work like hazard mapping.

» The W/G will review and advice not only
the flood hazard map prepared by the
technical agencies in charge but also
the Disaster = Management and
Contingency Plan prepared by each
Dzongkhag.

» Almost the same W/G members will be

able to deal with landslide.
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» Mr. Jigme Chogyal, DDM will update and distribute the TOR to today’s participants based
on this discussion
» DDM will submit the final TOR to next NDMA

Project Activity 1-9, “Develop SOP (Standard Operation Procedure) on emergency

information sharing through discussion and workshops with relevant agencies”

»  Presentation
» Mr. Yasuhiko Kato, Chief Advisor of the JICA Expert Team presented draft “Standard
Operation Procedure (SOP) on Emergency Information Sharing in Central Agencies”
prepared based on the discussion in the last (6th) MDRR W/G Workshop held on June 7,
2016.
» Discussion
» Other than SNS, the effectiveness of the group information sharing using chatting
application, especially “WeChat” (very popular in Bhutan) is introduced. “WeChat” group
is used for the communication between DDM and the DDMO in 20 Dzongkhag.
»  The point of contact of NWFWC should be official telephone number and should not be only
personal mobile number.
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j ICA Japan International Cooperation Agency

CERTIFICATE OF HANDOVER

PROJECT TITLE: “The Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning in the Kingdom of Bhutan”

This is to certify that the equipment in the attached list for above-mentioned project
have been handed over properly as of 26, August, 2016 to the Department of
Hydro-Met Services, Ministry of Economic Affairs.

rw s DS

Mr. Koji YAMADA Mr. Karma Tsering
Chief Representative Director
JICA Bhutan Office Department of Hydro-Met Services

Ministry of Economic Affairs

26, August, 2016

(Department of Hydro-Met Services)

JICA Bhutan Office
Doybum Lam, Above Memorial Chorten, P.O. Box 217, Thimphu, BHUTAN
TEL: 322030, 323218, 328074 FAX: 323089, E-mail: bt_oso_rep@jica.go.jp
URL:http://www jica.go.jp/bhutan
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List of Equipment Provided by the Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning in the Kingdom of Bhutan (1/3)

No. Name of Equipment Amount

1 | Equipment for the Global Telecommunication System (GTS)/ 1
Message Switching System (MSS)

(including the operating system and manual)

2 | Equipment for the GLOF/Rainstorm Early Warning System (EWS) 1
along the Mangdechhu and Chamkharchhu River Basins

(including AWLS, AWS, control room, waning siren,
communication system and the operating system and manual)

Undertakings of the Department of Hydro-Met Services, MoEA

The above-listed equipment (GTS/MSS and EWS) shall be operated and maintained
properly and sustainably under the responsibility of the Department of Hydro-Met
Services, Ministry of Economic Affairs by securing sufficient budget as proposed in
the Project Completion Report of the Project (refer to Section 4.3.2).

Warranty against Defects by Japanese Side

The Contractor {Helicom Corporation Inc.) is required to warrant the quality of
above-listed equipment (GTS/MSS and EWS) during one (1) year from the date of the
completion officially certified by JICA Headquarter on March 23, 2016. Defects to be
warranted are as follows:

1) Malfunctioning or breaking of the equipment due to use of improper equipment or
materials
2) Malfunctioning or breaking of the equipment due to use of improper software

Notwithstanding above, the Contractor will be exempted from the responsibility of
warranty, if the malfunctioning or breaking are caused by a third party, modification
from the original installation condition, improper operation and maintenance, force
majeure such as landslide, earthquake or extraordinarily big flood.

s

JICA Bhutan Office
Doybum Lam, Above Memcorial Chorten, P.O. Box 217, Thimphu, BHUTAN
TEL: 322030, 323218, 328074 FAX; 323088, E-mail: bt_oso_rep@jica.go jp
URL:http://www jica.go.jp/bhutan



List of Equipment Provided by the Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning in the Kingdom of Bhutan (2/3)

CA Japan International Cooperation Agency

No. Name of Equipment Amount

3 | Equipment for the HimawariCast Receiving System 1
(including the operating system and manual)

Undertakings of the Department of Hydro-Met Services, MoEA

The above-listed equipment (GTS/MSS and EWS) shall be operated and maintained
properly and sustainably under the responsibility of the Department of Hydro-Met
Services, Ministry of Economic Affairs by securing sufficient budget.

Warranty against Defects

The Contractor (Oriental Electronics, Inc.) is required to warrant the quality of
above-listed equipment (HimawariCast Receiving System) during one (1) year from
the date of the official completion certified by JICA Expert Team on March 11, 2016.
Defects to be warranted are as follows:

1) Malfunctioning or breaking of the equipment due to use of improper equipment or
materials
2) Malfunctioning or breaking of the equipment due to use of improper software

Notwithstanding above, the Contractor will be exempted from the responsibility of
warranty, if the malfunctioning or breaking are caused by a third party, modification
from the original installation condition, improper operation and maintenance or
earthquake.

/> l(
JICA Bhutan Office

Doybum Lam, Above Memorial Chorten, P.O. Box 217, Thimphu, BHUTAN
TEL: 322030, 323218, 328074 FAX: 323089, E-mail: bt_oso_rep@jica.go.jp
URL:http:/fwww jica.go.jp/bhutan
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List of Equipment Provided by the Project for Capacity Development of GLOF and
Rainstorm Flood Forecasting and Early Warning in the Kingdom of Bhutan (3/3)

No. Name of Equipment Amount
4 | Backup Generator for the GTS/MSS and the EWS 3
5 | Equipment for the flood evacuation drills (including head lamp, 1

reflectorized vest, megaphone, stretcher, first aid kit, tarpaulin and
rope) for the following target communities:

- Mangdechhu basin; Bjizam community
- Chamkharchhu basin: Wangdicholing and Chamkhar Town
communities and Gangrithang and Chokhortoe primary schools

6 | Computer (DELL Latitude E6440) 1
7 | Multifunction Photocopier (bizhub C224e/Konica Minolta) 1
8 | AO Plotter (HP Designjet T520) 1
g | Projector (XJA141/CASIO) 1
10 | GPS (Promark120/Spectra Precision} 2
11 | Range finder (True Pulse 200/Laser Technology, Inc.) 2

Warranty against Defects
(Above-listed equipment are exempted from warranty against defects.)

= [

JICA Bhutan Office
Doybum Lam, Above Memorial Chorten, P.O. Box 217, Thimphu, BHUTAN
TEL: 322030, 323218, 328074 FAX: 323089, E-mail: bt_oso_rep@jica.go.jp
URL: hitp:/fwww jica.go.jp/bhutan
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MINUTES OF MEETINGS
ON
THE PROJECT COMPLETION REPORT
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT OF
GLOF AND RAINSTORM FLOOD FORECASTING AND EARLY WARNING

AGREED UPON BETWEEN
THE AUTHORITIES CONCERNED
OF THE GOVERNMENT OF KINGDOM OF BHUTAN
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Thimphu, August 29, 2016

Ae PR iy 0~

Mr. Yasuhiko Kato Mr. Karma Tseril{g
Chief Advisor, Expert Team Director
Japan International Cooperation Agency Department of Hydro-Met Services

(JICA) Ministry of Economic Affairs



In response to the request of the Government of Kingdom of Bhutan, the Government of Japan
has decided to conduct the technical cooperation concerning the “Project for Capacity Development of
GLOF and Rainstorm Flood Forecasting and Warning”(hereinafter referred to as “the Project™). The
Japanese side and the Bhutanese side came to an agreement on the Record of Discussion (hereinafter
referred to as "R/D") which was signed on 14 May 2013 between Gross National Happiness
Commission and Japan International Cooperation Agency (hereinafter referred to as "JICA"). Based
on the R/D, JICA dispatched the Expert Team (hereinafter referred to as "the Team") headed by Mr.
Yasuhiko Kato from 9 October 2013 for the commencement of the Project.

The Project Completion Report (hereinafter referred to as "the Report™) meeting was held on
August 26, 2016 with main counterpart agency, Department of Hydro-Met Services, Ministry of
Economic Affairs (hereinafter referred to as “DHMS”) and five sub counterpart agencies concerned
with the Project to discuss the contents of the Report compiling all the progress and achievements of
the Project for 3 years from October 2013 to August 2016. The list of the participants is attached as
Annex 1.

The Report was accepted by the Bhutanese side in principle. The following are the main

points discussed and agreed by the both sides.

1. Achievements of the Project
The achievements of the Project which were carried out for 3 years from QOctober 2013 to
August 2016 by predominantly the counterpart personnel with support from the Team was

agreed upon and accepted by the Bhutanese side.

2. Active involvement of DHMS staff to the equipment installation work
The team expressed deep gratitude to DHMS for dispatching may staff for several months, at its
own expenses, to support the installation work of the GTS/MSS, EWS and Himawari Cast
Receiving System conducted by JICA Contractor in Thimphu, Mangdechhu and Chamkharchhu

river basins.

3. Official handover of the equipment
All the equipment provided and installed (GTS/MSS, EWS, HimawariCast Receiving System
and others) have been officially handed over from JICA to DHMS as of 26, August, 2016. The
Team requested that the equipment be operated and maintained properly and sustainably under
the responsibility of DHMS by securing sufficient budget as proposed in the Section 4.3.2 of the
Report. The Team informed that JICA Headquarter has officially requested JICA Contractor to
come to Bhutan to fix several minor malfunctioning of the EWS as soon as possible based on

the warranty against defects. The Bhutanese side agreed with the request and information.

Ao /



Support of DDM and DHMS for Bumthang District Office on future EWS Sensitization
It was acknowledged by the participants that one of the important lessons learned from the last
big monsoon flood in Bumthang on July 26, 2016 is the importance and necessity of further and
continuous sensitization by Bumthang District Office on the EWS installed by the Project,
which will not only be the periodical evacuation mock drill at vulnerable communities but also
the general awareness raising for other general public inhabited in entire Bumthang valley. In
this context, DDM and DHMS agreed to support Bumthang District Office financially and
technically for their future sensitization activities. y
/4
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Annex-1

Participant List of Project Completion Report Meeting

Bhutanese Side:

Mr. Karma Tshering Director, DHMS (Project Director)

Mr. Karma Dupchu Chief of Hydrology Division, DHMS (Project Manager)

Mr. Pema Wangdi Engineer, Hydrology Division, DHMS (Deputy Project Manager)
Mr. Bikash Pradhan Engineer, Hydrology Division, DHMS

Mr. Sangay Tenzin Assistant Engineer, Hydrology Division, DHMS

Mr. Kunzang Assistant Engineer, Hydrology Division, DHMS

Mr. Tayba B Tamang Off. Chief of Meteorology Division, DHMS

Mr. Cheki Dorji Engineer, Metecrology Division, DHMS

Ms. Pema Syldon Engineer, Meteorology Division, DHMS

Mr. Chhimi Wangda Asst. Meteorologist Officer, Meteorology Division, DHMS

Mr. Ranjit Tamang Senior. Technician, Meteorology Division, DHMS

Mr. Karma Tenzin Senior. Technician, Meteorology Division, DHMS

Mr. Tshering Tashi Off. Chief of Snow & Glacier Division, DHMS

Mr. Somik Mukherjee Head/TMO, Flood Warning Section, DHMS

Mr. Jigme Chogyal Program Officer, DDM

Mr. Tshering Penjore Executive Geologist, DGM

M. Tashi Phuntsho Dy. Executive Engineer, Flood Engineering Management Division, DoES
Ms, Tashi Wangmo Chief Urban Planner, Survey & GIS Division, DHS

Mr, Dotji Pelzang St. Survey Engineer, NLCS

Japanese Side:

Ms. Kazumi Shimaoka Project Formulation Advisor, JICA Bhutan Office

Mr. Yasuhiko Kato Chief Advisor/ Basin Disaster Management Planning

Mr. Toru Koike Vice Chief Advisor/ Flood Forecasting and Warning

Mr. Tomoyuki Wada Flood Hazard Map/ GIS %
He
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National Statistics Bureau, Bhutan: Bhutan at a Glance 2014

Disaster Management Act of Bhutan 2013

DDM: National progress report on the implementation of the Hyogo Framework for Action
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DDM: Draft Disaster Management Rules and Regulations, 2013



http://www.adrc.asia/nationinformation_j.php?NationCode=64&Lang=jp&NationNum=33
http://www.emdat.be/
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