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BV TED . 2014 FIZITHARORBERE & LT 24 HES D R EREN AT Z 2B L TH
%o 2016 4F 10 AIZIE, Vo4 7 T~V U NEMMEIH L, ZERELKE & O MRt TafEm/8
— =Yy AT L REIES) RSz, ZohTlEME, mE/[OAS—FF— v
DL RWEOBREDO LI BT, K - A 2 FEHIROBRICHRT 5 2 L2 FkER L. AU T
2 ORFIE KR O OHEMEZE A, OKRE - BHMRE, @RV T 0 WEZEHEFEFEICLR D
71, OEEFfE - CREICBIT DA =0T T 4 7E2HET L Z ICHICEN LTV 2 2T
L7, ?

1-2-2 MRRFIZE T HHARZRE

2 Z 2 h TR, BLoMBHRESCRBEEEIOREL ZITEWNIC X D, LKE (Hid D,
A, ). ok, WEBSOBRREENREAE L, Ao v 7 THEESORFIREL D E O B3
EHELTWD, BEOHRKEREL LD L, ZRICEDWAKE N EBRENFHERKEFEL -
TW5, MEgs7a g R, QBRI 2, 20k 72B3] - B HETeE L ifg o 2 Fl, A
HD 3FZ L2 HIEOILE - EHIKTIL, T A= HOZROBRIZIE, SR e
TRV EO L EENEF LT, IWREIIRVEANLARKEOOE 2 Lo TND, 10

BRI GHIR CTH L PEHMF v T 4 B, ~F VR XUTZ U TRERTANAR Y o TR
ORI T, BEMICHT Y | BIEAESE Z Vo3 <, Bl LRIFMR1H D & RE A
TR ENFEHE L TWD, AU Z U BITBIT A KERBEERE LD & ROKITRT X 912 1981
HE~2014 FEDORNIZ HRKED 9 b P JEE « Landslide IZ2AKD 41%% 56, 798 A b D Afnsk
DIWMERA 7 7 OfE & E LRI T 2BFIFERE2>TND,

9 ABE B LAY R T T — 4
10 JICA HEHFGHEE (XY 7o RIS TEHRLME - EE S0 9E s



B 1-1 RYS2AITEITHKEERNEESR (1981 £~2014 £F)
({8 : Disaster Information Management System in Sri Lanka [Z JICA SAZEMMNE)

Fio, EWRFLSEICIRIT D EER R & EAHIBREIC W T I RISR T,
x 1-2 IRXESFICETSEELGHER LRMTHIRE

FEREHAOGRE RS
e RN L HEP SR ORI E | EHHIO 722\ O BIRIT A< T A 0 Z 1L
ORISRVl X BAREORLZEIC LY . TETREORAENZE L TN D,

MER SN TN — Rv v 2B T, R EIIMT <Y (Landslide)
EFEL TR INTEY . ARITHRTFEN LR D T KEORIEIC L D
@V % 7 T Koy GRFEOHT SV | Fa - g, LAHAE L) 7S TRy,

" s NP By TORERIT, K30 FRNISER S b 0T, #ET —F
RLEHFIN T — % KEBEFOEHHERPE Y IAENTE LT, KEME
W,

- WEFtZ BV BB & 2 ABIN R S X7 A%, 2013 4ERE s TIR T
AEOMBFHILVER SN TEY | IHEH#E 2 D A—F 5123Z OEAA 2

@ F I LTng,

- BEWITERT & hhed & % KEFITB S 2 BURF BIGRIEBI D difs k1L, EEER
FAXIZL D b o3 T, MEHREFRILE DT AT LR+ Th %,

- B SCEITH T DR T IR FERER D7 <L MOBRERRRIC L EE o

TW5a,
@R T c TWSSEOBE. ML, MRS EICET 2 B REREEE T, BiF0oR%

b /NI N TV,

: ] T A O E B B GEELE) 0. ILIE A5 5 %1% DETIC &
OWAER Y 27 B GEHIT D D LRSS EOWAE Y A 7 BTEE LTV S,

(HE - JICARY S UABKTOY S LERINE - BFAEI 74 FILLKR—F20135FE2 A)

TS GEEIT 6 2 T SEFE R IR D FEh o FHIE R O I H 1T E G FERT (National Building
Research Organisation, LAF NBRO) 723H > TUNv5, NBRO IZELERAOE: FH OB oW — F<
TEENHEE O IEREED R R & PO E G L CE 723, AR ERFICE S & | T TS RIR b T
PFD LI TETND, & =00 d G, NBRO BB O HId 0 Bl EIC L 5
E=H Y UTREDTMELTHDD, EFIIRTE 0 TR, MR TOBRFHILE L /e 2 A



At KPR LEOM TS O TR SCFERIE) D S 72 51 RIZASHOBE L 2> T D,

2004 4F 12 HICHAE LIA v FEEREE 22 L LT AU 7 2 BRI, Bz o S ERR Lz H
&L, ERPIKEZEES, MM, DMCZFRILT 5%, FEMAY 7R SEEF e RICH D A2, B SR 2 BUR
EEHEE U CEMT CE e, TWREFIXINSOKEOTTHZOREOFEO LB & E
S TEY, NBROZE U THIT R Y — N< o 7ERK, By o T R & OBHsSBLH] . BRI
Bose sk, BIFE o THURI & OFRFRIES) - 20, B - KERIAEE - geEF OFERER E
DFf 2 724 2 & EERARICID fLA T & 7o, ERIEE R D HNBROS TS SEF X R O - FHA,
FRER. M TEEER, =X U U7 RTH) FEMB L L CTEM T bR D,

UAETIE, 2014 4E 10 HD a2 T4 2015 4E 9 A= h~ L, 2016 4E5 ADT T ¥ FH T,
WIS X2 HHE (M0 | B, A NRAE LT, FrCT 7 v TRAE LIZKE TR,
FEH 89 4. ATHAW] 102 44 (2016 45 6 A 13 H) DO Afmaikbiv, < OFES BRI bk
K UTeo I - il T o K EZB T2 D/— R R Th 2108 THE0MT <0 3R TF
TEAOIERE 25D BRTIEISIERETH 5, Mg ERREFNLTFL Y 7 bR e LT,
F 12 ORI HANAIRRE T H 2 QMBI 2R & LT, BT DEREHR Y 2T A28
AT 22 LT, B TREERERMNT 2 2 LA L 722 D TARBEDED BEIFFTE 2,

1-2-3 I NUPBKIEFICE T SRRERE

9~ fERRIU T & D TREBO IHE « FEHATIZI T 2T~V fEREFT OS2 K 1-2 12
AT, TN F Yy T B VIR XU T T REO T NN Ry oy T B S
Y fERIEFT A S E O LT D,

1-2 I RYBEREFFDD M
(8 : The Sunday Times, 20114 8 B 21 HiR)

1 JICA FEFFFMER 2V 7 o W RFHSFRILNE - EWKFEARBET D=2 b



ZIETO JICA FAEHEZL S EFREORERNDL ., 26 ORI RV [EREFTIZEB 1T 5 NBRO
DB SRITR & L To BRI 2 BUR O MBS 38 E DL FICh~ %,

(1) BERERICEHT LHEROMER

7 NBRO IZHWSESFTO Pl A & LT, RIEHC AR 2 TR 5 2 & b7
L CiEs T & 72, NBRO TiL, DMC 2MEE L TV D Hl I BT, ZERIF D b §5 5 B ik
WOHAT A 2008 4 10 AICERICHIA L, NERHT — X I X2 EMIBENHEINLTWD
M, HEF ORI KD TR SKEEOFRATRITEE L < PRIV 2o, BRG] 2 1%
I DHIENTERN,

A [E#EBAFEEHH (United Nations Development Programme, LA UNDP) O#EBhic kv . &
NPT TZEDSER (=T % =T 4 AT H, AT ATTF X" T 2 TD
FHIX) OR&ET — 2 DEM I, FFEOEKBICB W TR EREETT LV ERBE LT
TN, RIET—FOEBP AR L TEY +50707 — ZHITIC X 5FHlIZ TE T Ruy,

7 NBRO 2N LTV D HEIRNEEH S AT A%, 12 1 75 HATICEE ST Y, NBRO O
V7Y A FNCTHREEZERTLIZENTED L TR TWD, -, HYFOE A
IVIRARIZ SMS IZ K » TTF —# MEEFE SN TW5, EHEHEEMLH L. NBRO OH3 <0 3
- EREFHES (Landslide Research and Risk Management Division : LRRMD) D¥#E T
&% R M. S BANDARA (K Th 5, 2016 £ X 5 ZHESERTT (World Bank, LA WB) <° UNDP
HEOIHRIZ I - THL EFTOBMBRENTEIILTEY . HAAEIIZIX 160 HATOKE N7
EHEATWD, LLRns6, HdX0) OBREEIHIZ T 5 72 O O MEEE, O3 A3,
R, H T AN OT — % 2R EEAT 272D OIS AT AIRITHE ST,

T JICA HERFETH 5 [[FHE b S EXR R ¥ (Landslide Disaster Prevention Project,
PUF LDPP) I2& 5T, 30 O NEFRENTTOIL, W AT AL DRy NU—2
ERBAEHED BTV D, HIF 0 B2 BT 5 72 D OffE, BEREHEICB LT
R AT AR NDTY TIVE A LAOBERIZ R STV,

Z JICA DHEANH )7 ey =7 FTHD T HEbEMNKEIL 72 =7 b (Technical
Cooperation for Landslide Mitigation Project. LA TCLMP] <TiX, NBRO ZH 7 X —
N—=hELT, HEINF YT 4 R, ~Z VIR XUTZ U TREOAS RNy v 7 RO/A
2y YA MZBWT, O ERENROIZDOFHA « 5, @Hd =0 x5k, FimpnEE
KR LEOFEARROT- D OFEE, §Ei LEFH L =41 7 @S ERRExR (FEE
ERIRE ) OMERE S U REEIND Z LTV NBRO O LYK EEBRE S O
M EAKY | RGHX O K EOWDIZHETHZ L2 HINE L TUEEA I ST
L0, MRV E=FY o 7IIWNER, #IEMHEEE S TOTHETITh TV 5208,
B AT A TIERVWOTY T A AERILTE 220,

BE, XUTZZU TR - ARy TR0 2 MIKIZHHMEED Ay Mo M0 #]
TR G & S 4L, EWIRNCBLIA TON TV D, RRIZINHLD A By A MIREINT
WD B RS O — A T, BRSSO T D IREEEORE - HINTH 203, B X T Al
D%y VU7 I3EEI N TR, ZO72, NBRO BRE 2N AZ 1 BIBSGICIT> T, T — 4[]
INEIT>TWD, LB > T, BERFFO U 7 VX A LT RO EGIIREETCHD . 24 2V —72



HIE R~ 0D LB O RPN 5 12 T E Theuy,

& 1-3 /40y A FAIOERRAKSZ &

NAfay b¥A M4 BlLEgEE BE (B) BB
AR 3

XTSI TIH A TOFHE (L=30m) 1

Udamadula Hh[X L RLEE (L=40m) 1
H R ARALFEE 1 18]/ A
AR 4

NRyy TR A TOTHE (L=20m) 1

Badulusirigama #[X LIS E (L=20m) 2
HRAKRALFE 2

(88 : JICA SAZEMERL)
(2) REAZMICREY HFARRE

LRV BT 2 R OBLR R OB S B TRREIE A T 0 4 TR ICIFT 5 2 L5 T
éo

7 R RE O R REEE OB AT
NBRO Tld, & HIEERE LK EORERIGEEIC OV TEHE LGN EITo TWD A, |ED
NET — XIS ERE SN TV LD RME | BRI ET D R0 T EER
FAET DA BEREIEICE L CH LW RENRRET L2 @ EOBRERD S,

A BIEEEHO-D OERHIEES TE T
WET—ZROEEEONDLGT —F 2L, R & TR EORRIZOWTHLNZL,
M A A DR 2 HEEE U KGN & B ST o (SR L NERN B O % E
%) ZEOTWIMERND D,

v HURERASDOZ A LY — 2RI RN S e STV AR
HF R DE=F Y o7 PCHIFRMHEEED 7 EFEIE S THDR, BRDOL SR T L4
A DA TIE A2 < AT 18] NBRO ASER & 7213 NBRO Hi1 7 S5 AT 0. 24 #5708 i BRI 3 i HH i
&, HURMHEEHC AR D RRlEsR (SD A —K) Z[EIR L, FEANCRLIR-T2T —4 %
NBRO A~Muikd 5, Z Dk, NBRO AW THEH « iffr 217> T b, ZDOXIHITAH
W1 EIOHT Y OBEOT=F Y T THEEES>TWDLTD, XA LT THRRKEL,
ZHRDENMRFAE LTBEAITIE, U T X A DIHG N OBJREA R T 2 2 L R TEX R,
L72iio T, ZA LU — 72 il B~ FUHE SR O FE T -OlEHERN 15 28 T 220y,

T AV T UHITHEG L E IR O E A 220
RS OIS, BEEEEGE G W, RS MR R OZIE, TRV DY T Z A L
REMBLEARRI R THY | E-FEMEE MRMHETOERE, OTHHFIC L EMED
EMRICEIT 57— 2 2% <R LT, AU T 2 BTG LIZ 9 =0 (2B 5 S LR O
RENLETH D, »

12 JICA TRV Z > h E S EMTHIRIZ I 1T 58 BB K FEERUERE Y 7 4 TV LR — b 20124512 A |



1-3 HNENFICHITHAKE. BEHE. X GEBREXEL) RVEHE

1-3-1 B RAKH|

KEZEETHD AV T2 HIE, 2004 FEDA > FEEREGN 2328 L LT 2005 4F12 K EXTREES
Befig U7z, [REIR, B SRR AT B Ofth, B SKBUOR 2 F% O K EXICNOHFR (T T 7T 4 7)
KENEA~T 7 FERELHZEHHNE LTS, TR EEHE Ok =T,

ORGANIZATIONAL STRUCTURE
BSEQuPS RS KEEEY ¥ — ERREHIT BRKERE
U E—
KELEED D & /i\ D= B ﬁé%ﬁ%?ﬁﬁ%ﬂﬁéﬁ?ﬁ WG TOEERER KEFRAFED
BE SN [RERD WWHBEBINLEE  EROZDOMIE Amb). [HH
B4 sEOREE nzfit D % Féﬁ ﬁ Rala AR ZH Y, LK RE. HIR-HE
FERTERERY A A Y =7 ¢ LEmiRE ERHR~OFEBRIC  BERZRY
R Rk RIEEROL, B AL 2007 K
BlFERE : B B Ak AL EHEEHEAMEOT
it ~BE (2010 FIT 5
EEPAE)
1-3 KEEEE (MDM) #EHER
(HE  AF#EZEABRXRAIGE Al 1 BS TS LR—kD

By ST BT 2 AR, A ORISR 2/ T, BUEIZREFEHE O TICENSh, KE
RO BAENRK BN TWD, Fiz, 2007 FRICIE, ERPKFIHEZE B2 (National Disaster
Management Coordination Committee : NDMCC), EZE 7T v b 7 4+ — L %K L, S K —<H
L NGO, AT ¢ 7R, R 7 4 0K AT — 7 X —BOFRIALEED TV 5,

BURAIICIL, 2006 4E, EFRHRBORMHLA TH D~ o Z#48 (Mahinda Chintana) | 23R E
(2010 FYE) SH, BIRObZER T 2 2 & BB SREBBOROIE L Shiz, £72. 2007 FiC
IR EEHE X OYREEEE I A S T, 2030 AEOZEMEHE & B AT A EE LT IHE

%I%ﬁ%-ﬁ@mwjﬁﬁiémfwéo”

—Ji. AV T T OPSBEEER R O 2 IR E R,

B JICA TR Y Z U AEBK T v 7T MMERINE - ZBRE7 74 T/ LAR— b 201342 H |



£ 1-4 RS UHORFKEEER/5HE

B K BEE IR AR/ B

FRALEE /YRR DL

Disaster Management Act no. 13 of 2005

2005 4E /il E

MDM 35 X OV DMC CHIERDIEEH
2016 42,/ K7 7 K

Disaster Management Policy

National Disaster Management Plan | 2014 4E /fil%€ National Disaster Management Plan
(NDMP) (2013-2017)
National Emergency Operation Plan | Disaster Management Act WTHRET AL ITEHHNT
(NEOP) AV

Draft ®ESEZET, Draft IE Web (2 T—HRABHTP
Disaster Preparedness and Response | 2012 4E,/RET 2016 4EHLE, RER

District: 15 districts THREF . 2 districts (24
L CIEETH A (DIMCEP)

Division: 72 divisions T Draft {ERGE &

GN: 905 GNs T Draft {ERLF 7

10 ke — K<y

SRIE (2005 4F) | UE (2006 4F)

UNDP D 3HRIZ K 0 SGETIEEIC A>TV AH A, 2016 48
1B, RIZHEE S T

Corporate Plan (2010-2014), 2010 4F /3R €

Management Centre * Corporate Plan (2012-2016) K iE # &

(LBE :JICA TRYSUABKTAT S LIERINE - BEBRAE I 74 FILLR—F 201342 A1, Asia
Disaster Centre (ADRC) TISri Lanka Country Report 2015])

Plans (district, division, GN levels)

Towards a Safer Sri Lanka Road Map for
Disaster Risk Management

Disaster

2V T ok REEMYE (B55%1E) [Disaster Management Act no. 13 of 2005] 1%, B ARDKEFRI
RIECHS T DAY T oA OKEFEEETH Y, 2004 FEOHE K EEZZ T CREEONIZIERETH D,
ZOERIZ L - T, BISKICBET 2 Fem B EME C b 2 EEP K hiss
Disaster Management (NCDM)) . 3 K O SK a0 EhtkRES T 2 EF K EEFLF (Disaster Management
Centre (DMC)) 2Si%iE &7z, F7z, 2007 4 11 AIiE, BIFEAMEE (Ministry of Disaster Management
and Human Rights) OWREZEE & TAERKFHIELZES (The National Disaster Management
Coordination Committee (NDMCC)) 23, BUfF, R —HER. [EREEREI. NGO 72 Kb DRELZ LA &
LTRE SN, FREROH, TREF] L3, BRECIIABREIFORENBFEIZEL D,
FRFELESTIREZERL, 2B RAY T U OEANETLITERAOLZ 2B RIS L, &
BE 7R DRI, BHDOVITMEZ AR, RE L, FIXEDO X I B E 2D TRORNE 77,

(National Council for

i3 ~Y A= ek MANED PESEFIY HE
R L2 i s K BT fa
e WL - 28) R TR RE T HH St JRF- T
# Tk K ik e MR R e v AN

Bh SEEHI & LT, 45 B5 5 BB BA2ME B I i L TV FES I b Ei T 5 & FEO LN
e, PHE, BILEMEER CoERE L I, T~ T LIcpE L (B e— K~ v~ (Toward a
Safer Sri Lanka, Road Map for Disaster Risk Management) | %% 2005 4E 12 AIZHE I T\ 5D,
Fo. AV T UHENCRT D KFORDL, By 5K BRI B ORGS0 o8, BOGREE, BRI 4
e L7 TEZEPSEEHHE (National Disaster Management Plan) | 1%, 2014 HEICRE I N, F
7=, #HFL~UL (District (&) L~L Division(i) LU, GN(KF) L~UL T &) @ [$EFL -

-10-



ST EtE (Disaster Preparedness and Response Plan) | OFEENDNNEXRED S TWD, (2012 4

HfE) M

2V Z v OEZE KK Z TRITRT,

& 1-5 RS U HOERKHEE

gl YRR A
i ==tea Ministry of disaster management (MDM)
Bl S0 2 B B Disaster Management Centre (DMC) under MDM : SSEEHIE L & —
B 1 TR ST 22K A National Council for Disaster Management (NCDM) : EZFFik ks

ZARF

Technical Advisory Committee
Emergency Response Committee

Ty b T —b (AT —
JRNT—FER)

National Disaster Management Coordination Committee (NDMCC)

Bt National Emergency Operation Centre (NEOC) under DMC
National Disaster Relief Service Centre (NDRSC) under MDM
EFRKEREE L Z—
Emergency Response Committee

B AT A DOM under MDM : X8 /%

NP—Fwy

Geological Survey and Mines Bureau (GSMB)
National Building Research Organization (NBRO) under MDM
: [EF MR

PR MIWRM, DOI, MASL, SLLRDC, CEB,
A GEFRIR NBRO under MDM
R AR Coast Conservation and Coastal Resources Management Department

(CC&CRMD)

Z OMLOW S BERKRE

National Science Foundation (NSF)

National Aquatic Resources Agency (NARA)
Colombo Municipal Council (CMC) & Fire Brigade
Sri Lankan Navy

National Water Supply and Drainage Board (NWS&DB)
Atomic Energy Agency

Department of Social Services

Marine Pollution and Prevention Authority
Medical Research Institute

Department of Agriculture

Road Development Authority (RDA)

Others

AL E)

Central Environmental Authority (CEA)

(Hi#h : JICA TR Y Z BB T a7 T MMERINE - BERRAE Y 74 TV LA — K 20134E2 A )

1-3-2 NBROD B4 F4K IR

I =0 RPROESEERT & L TIEL TWD I 7 ¥ —3— K Toh D NBRO D 2007 4-~2014 4
FCOFEREZLDMBRI A ROKIIRT,

4 Asia Disaster Centre (ADRC)

AU N—FHERIER - AV T B LV5IH

-11.




WAKE (B . B Rs) MANER 2014 4F (BT : &7 Rs)

Az GRBRINER (AL © 55 Rs) B b OGB4 (BT - B 5 Rs)
1-4 NBRO MEAFEIRIE (BA)
(Hi#2 : NBRO ANNUAL REPORT, 2014 %)

NBRO @ 2014 4EFEmg AKEIT. 2007 FEEELLMEAE 2 H9N L CTHF 0 . 2013 4F 261.8 B 5 Rs 725 2014
4 402.5 B 7 Rs LRI T 53. 7% M L7z, £72. RDA FEDOINHBEERI LD a Lz -
BRI AKE & BT T 21, 5%B900 L 7=, NBRO D% AGE 402.5 7 Rs OF) 50%I1%, Zh b=y
Pz s RBIAICRFE L TR Y . ZOMIZBUNFHB THbN T2, 2014 FEOHT Y
fE BRI T OB TR TH 5 200. 1 57 Rs 1 ZBUFHBI TH - 7=,

FHICB LT, 2011 45 3 A5 9 fEFT > NBRO M5 FHETIE, 5 O 19~ V) & fR sk o fi T
i AR — b OFITEBMG LT, ZORBIHITMBEE NG 23 B0 Rs A3 &4, F% 0 13 NBRO @
WA H X ENTe, SHIT, TR AP — < FVEHRIC 24 B Rs, BFEBIA L LT 12
B Rs I E iz, 9 <0 ERIFAEBA E LT33.2 B Rs a7z, ZHUTERERS
2L > T 2014 4F 10 A RIZHAE L7z Meeriabedda #1930 OFIIC L D 24.2 17 Rs & Tk -
Y E Y ERNT RO T 0 ST A 2014 FEDORMENSL THNTZ LD TH D, AR
B EHRGO-DOEEHALOMEN AL L T2 B Rs 2 PEEY MBEE»LZT T,

2014 FE DR ARREUT 402. 5 H HRs, XHST 2 WM O AFHE 342.8 HARs & 7220 | HIFIGE &
LT 59.6 | Rs&Ridk L7z, MBSRHRZRFITRT, 2013 41X, NBROWKE 237 A & HARIRE O
ARV NE 126. 7 B URs T o 7273, 2014 AR L IINBROME R, 233 A & HAHAIKE OASKESILNE,
160. 2 [ I RsIZHY 2 72 NBRODEAT /) 23] | LR B A3 S5 Z & 1T Ko T B AL 72 Al 4§ 13 NBRO

-12-



WEOREE FFBOM EIZHORB> TN D, B

& 1-6

MBHER

(K22 : NBRO ANNUAL REPORT, 2014 £)

ZF 1-7 NBRO M A E {4l
W3 FHE +TETE EEFHE N | REHZEY BRERE =y b
TH B fERRE B FERED v—=y7 — B RER T Fe BRI B PRER
(LRRMD) (GETD) I (ESSD) (BMRTD) (PMD)
(HSPTD)

Ik B 4%
(2014 4=, b 87 4 58 4 16 4 23 4 25 4 14 4
TG Te)

(HE : JICA TRYSUAEIMKERRBETOD Y FEBETHREE (FE1H). 201651 8D

15 NBRO ANNUAL REPORT 2014

-13-




1-4 HEIFICETH0DAEXRDETEGNR UM FF—FXRDAHT

1-4-1 ODAE XD EITEH!

AARIZ, AU T hodt - BEOHS#%OEIR - HERlZRD, #ill - BRI o AZ2EE L
EE 1986 AE D 2008 AR FE THERE L CB 0, _ER Ik KOEMLGEETH 7=, " BEFEE
T FRITRT,

& 1-8 BAOXEEHE (VICABREEEA—X B4 : EM)

FE MER REEEHNH Bt A
20124 411.07 45.82 23. 86
20134 350. 2 25.42 13. 38
20144 137. 17 13.39 21. 66

19864F LLF% R &t 9653. 46 2059.79 753. 44

(K8 TRIEDR ) S HEBEBREFR] N BEERET7TO7R 201653 A)

2016 £F 4 AHUE, HPEOEBHRGTENIBIT 2 BANBHO—>THD THIIIEDER] 12k
J5 TRMEES) - BIERIR T 0 7T L) & LT, fif®d 0DA FEDEITHMZ FRITKT,

x 1-9 WRFSFICHITHEED DA =K

R4 R F— A E =yl e
[E5E b SEE R R EZE (LDPP) MfEskE3E | 201343 H~2018 4E 12 A P&
TR ESRRIE T T s b i /1 2014 4E 7 H~2017 4£ 6 A T7E C/P:
(TCLMP) PA=RVES/AN NBRO
KEGBH - TR - fzERe S b Hedtitin 1) 2014 45 7 H~2017 %6 A TiE C/P:
v/ b yaxs k DOM

Project for Improving of
Meteorological Observation,
Weather Forecasting and

Dissemination

I 2=T 4B HBKRET HANGO HZ | 201442 A 13 H~201542 H 12 H
sl

(Sri Lanka Disaster Prevention

Project)

(Hig - JICA AEEER)
DT A FREOMELZE~D
(1) EELHXEMEER : LOPP (AEREX)

7 EX0OAH
AFHT, EWREEBIIE T R0 5 B EE D X7 OfnERERE ~OR R &2 £

16 AABEER—_— AU T HEgT— 4

-14-



D EIicky, BBA L7 T THHIEREO WK EY A7 EXY . b o GEBEL
WEDEROAETE O ZeMEEb 28 CRE O - HSHBICTHEGTH5HDTh D,
4 TRTzY YA MuZRiES
HFEMN (XU T2 TR, ~Z VR T T B U (NRy oy TR) R T T4
TN (=B T N TTR) BN (v & TR
kPSR AN O 2 6,502, 277 A
v BEHBE
(7) IMKESVRAIMBICEFTIEEMTETILRERT (7o h—IiE%)
6 » AT GREENIE : EEHH AL
(4) TRKET)RAOMBICE T SEERBEXRI
10 7 AT GREESIE « ENHES ALL)
(7)) BHIZR S AT LEHOTE
30 » AT (FAZESIE - EWNEEG AL
(T) a>Y T4 -H—EX
HEFRAT, FEAEREE. AFLMHBh, M TREEERSE (2 — R U X MG
() BEXE
9,690 H M (96, FHERELEGEE - 7,619 |5 H)
() BEERRTDa2—)
2013 42 3 H~2018 4 12 H&TiE (70 » A), afusxfHbAERE (2017 4 12 H)
Ho THEETRET D, T
I g RYE=—21yoy
APFFETIE, BRICHT XY OBURIEE, &it, LFEOSLEHE HRVIC LR, i
g BEREE, OFHEE, HFKVEHABRE SN TEY, BWETOT—Z ai—%Hni-T
=H VTR EMENTND, 2D OB, RECEORL TH B 7 BN
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A vy MA MEfZRET D8 L L,

Tk FREFHEDO A vy MY A MEAHOBUELZ T, NBRO BERITTO FTHEE Lz, (1
v M A MERM 5L A2 TRITRT,

& 39 /MOy YA MeeEt—

No. | BitifiZZH 3 Huy flIRME & DBELR
1.1 |2015/11/29 | Badulla Haptale LDPP %41 |k
1.2 | 2015/11/29 Badulla Bandarawela Central College | ITI B &R E
1.3 | 2015/11/30 Badulla 2nd Mile Post LDPP &1 b
1.4 |2015/11/30 Badulla Uva Wellasa University TCLMP %5241 b
1.5 | 2015/11/30 Badulla Warwick Plantation Estate

1.6 | 2015/12/1 Nuwara Eliya Udamadura TCLMP %54 A bk
2.1 | 2016/2/28 Ratnapura Rathnapura DiMCEP xf &A1 I
2.2 | 2016/2/29 Badulla Pussala Kande

2.3 |2016/2/29 Badulla Ketawala

2.4 | 2016/2/29 Badulla Galahagama

-50-



No. | ZiHiiZER 2 A fil R4 & DRELR

2.5 | 2016/3/1 Nuwara Eliya Diyanilla
2.6 |2016/3/1 Nuwara Eliya Mahawewa
2.7 |2016/3/1 Nuwara Eliya Ginigathhena NBRO %3R8 LH T &

(H8t : JICA SAEMER)
ﬁﬁ@ﬁ@@WWﬁi@ﬂM@ﬂ%%%h?H\%?&U%ﬁ KPR LHATZ IR T DR
HeE2=FY 0 7ODIZ, REMEROHBMFEZ-ORNEFIEN, FEFRIZ NBRO FH TN CTHEH &
ﬂfwéoik\%K%TLt%#kﬁéDm%PK%wT%\H@%ﬁ%%%T&mhﬁﬂﬁb
Tz,

Al L C& 72 K 9512, NBRO TOEHGIEIA B SN L TR Y | W\RRIC L DT —F {5k
VAT MTEASIITORY, FDO72®, NBRO AFERE N H 1 BIFEE, KVA b &2KE L TEE
B > D EEET — X BN EZITW Y O NTT —2 B, %7 1Y =7 35 L ONNBRO AR,
WHEBFECHAEIN TS, BIEBECIHRoN-7 ey 27 bRV A FOATEH L TW
L7, KEBE DR THRISE L TOAN, FERIIZZ O Wt - £=2 Y I RIRDBHE 2 7255
A+ NBRO PN TII AR « IRV & xS REEZ 72 5 Z E 3 HERI S D, 2072, RIEFE TR
TAOBENZEY T —HENE L OEHOSFEER D & &b, ZRRECB T2 T XA LT
=XV TRAREE 72D T & T, RSO R OB EICEKT 5 2 L 2 ]IFET 5,

FREv., 1 RFEEROBRMELZ T, BEICNBROICK > THEA SN TWA YA FE2HOICH
L, EEOEMRNOMERZITV, BEEH SN TW DY A b~DRET AT AOTEMH Z1H1EF I
AIVTHRET &2 1T > TV 223, NBRO & D DGR, W< 222D A FTIIRER LB PE S
TNWHZ e, F=F U T ENTORWERIBAMIZ S L HLZ EBNH L, XoT, H2
EIFHE CIX, BEETHFO a7~ (TCIMP) OH A kLIS CEMN /2 3R 0 BEAR O B
®%w#4béﬁ%tbfﬁﬁ%ﬁotoit i&-%ﬁ%%%kbfﬁ@ﬁ%#%zéf)y
FHEBELTA By M A MEROBREZIT> TWVD, BEMBERKITTRT,

= 3-10 N4 0Oy bY A MEFDEERER

T BHBERE T v—F BE

N, H &Z A | Dialog | Mobitel AL PREXR AER
1.1 | Haptale O O — — EhE, K, RE

Bandarawela MNEHREDAT
1.2 | Central A — — H9 D fElR T

College 720N
1.3 | 2nd Mile Post O — — iy N a3
La|gre Vellasal o g ~ - | RER KR

niversity

Warwick
1.5 | Plantation AN — — R, BRFE

Estate
1.6 | Udamadura X — — EiE, RFE
2.1 | Ratnapura O A A 5 BZF O
2.2 | Pussala Kande A A 4 [EER
2.3 | Ketawala O O 6 R, RE
2.4 | Galahagama O O 3 RZ., i O
2.5 | Diyanilla O A A~O 2 BZx O
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77

BiHBE RS

i

BE

i Bigs 7 A | Dialog | Mobitel NEAL REXR AER
2.6 | Mahawewa O O 4 K%
2.7 | Ginigathhena | O A X 1 EiE, B

(82 - JICA BAZEMVERL)

BEEITTR I ORERE LERTESNTWAH T A MERAN L, BUGIRDIL, BIHEFEREE, i
IS —BMERRCE LT o — MREREAZEBE LT, 7 b7 Z B Ratnapura, XU 7 U7
I Diyanilla, /X R v 7 Galahagama @ 3 %A R &%} « FZIEFEICB T3/ 2y YA b
BEA & UTme TRIERE IOV TIE NBRO FTE D Asiri K36 JL OV LRRMD #E: R.M. S. Bandara Fe~,
92 MR EZITV, TEAZE, UTFICHEET DY AT AMEHRA A —V2RT, W, &Y
A4 MBI DREHREIIR 2D bO0, FHTHEMIILETH D,

36 VATLERHAA—UR YA MR

(gt - JICA SAEMVER)
HoiA vy YA OB LAE T DM ORREE, BEAERICENS,
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(1) 5 b3+ 7358 Ratnapura

A7 ZAEREICH L-AHE TH Y . FHEH IS, B SO FEICIERENSET 5,
7y b A MRS 75%%%%?iﬁ%i@%w&U%ﬂW®M&L®t%ﬁ%Eéﬂto
Fo, BOERNLOBEERY TiE, flilE LA THLREOEITRRONDL LD ETHD (A
TITARMERR)

DiMCEP Tl&, HIF RV FAEZFEMT HBEDOET AV A b LTEMT HRTEY, W o0
DOFEREE CEmX, HER—U > 7 R5%) % NBRO THrA LT\ 5, BLHNZIT S T O HE,
R RGN R E ST E EORIE L 72> TV, FLNDOPAZE, B A T F U AN S
TWRWZ LN G | BINFRA S K OSHBLIEEM ORELR VL L 12D, FTo, anRmnb0T
YAl LW, KRB A~DIRE T AT L O % B NATWOIEARBERE DS N 92 Z & 2R

Do

B, F 3 EIPHERIEEEES OBEMR AT o 2B, EK EOBZYLERI RS-, KK
kbfﬁé%%émiéﬁﬁiwﬁﬁ_iwxﬁmmﬁmﬁ&wﬁﬁw:%%_mkbfwétw
Thd, B2 RMAERFTITERBOATH 720, ERBICEEZ 52 D5FTIRLTEY ., it
AIZE DD R L TINBIINIIT > T D b DD | ARARIRIRIITITE > TV, Bl T 0%
W ONR FHERIC 1T 2 E 2 4E LK 2 BN E LB 2 55,

-1 MEHMMFEMER (Ratnapura)
(M8 - JICA SAERERL)
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%= 3-11 18EHs%#= (Ratnapura)
| |

No. | HHE & ikl
B

1 A 51 4B

2 5 F S AUERLT 95

3 EEE % 1 &

4 2N FOFHE 25

5 W KALEF 25

6 SRS AR 10 &

7 F—HARIEY AT A e

8 Hifa=v b 25

9 T RAE—H— (h—H) 2 H

10 IREAT 2 H

11 EN DR Vi 3H

12 Ny T — 35

FHAIE B

13 R—1 7 130 | BiEERE L=30m X 2
14 e GEHESGRE E &) 1 | BMEZGE [=300m, FEHES 8 P
15 72 th BB 1 T AT 10 | AN CEh 300m X 150m

(HH8 : JICA SAEMER)
(2) X75x 1) 7R Diyanilla
Rt 5~10 FEREE OFER M FICHHIA LN Y | REDKIET 5, BUHIGELE ClIptm RICBfM72
TARITMEFB SN TR o2y, < OEETRANDRKAE L T\, i, JAOHE & xtgukhim %
W L7 A, M9 0 FRNE S E B o T D 2 ERFMITH Y . WTE SO E R 2 R
EZIFTTWD EEZBND, LML, NBRO THR—V > 7SO IL 5 STV 70,

SRR N TITMIED 72D DEF DK SN TR Y . —F4@ L Th OBE DI EN’
HENTVD (Y8R, REFREIZZ), LS OKKETH D Z L0 LRIENICE S ICRRAKDT
AT LERE L 2o T D, Eio, RENOIKEHF DKM FZIZIB VDTS GL (Ground Level)
2~mRETHD Z &b, JMERIANOH TKRMITENEEZDBND,

FE SN DB IR ZIRPHER I TN &, @R FEHIChZ5 Z &, Bl
M DR SN DT RO EREN SV IES RN L ELZBE LT, MEMMFEF LY BIEoFX
AMERIEEABANCE L TV D EE 2 bRD, BBV AT ATBGRICE b TEEOB KL %
G DTN TE S0, EEHEMIC X 28O B L T <,
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X 3-8 ZAEHMHEMER (Diyanilla)
(e : JICA SAEMERL)
%= 3-12 1EEHME=E (Diyanilla)

No. | HA | BE | &5
BN

1 R G 25

2 I35 F X AUER G 20 &

3 SRR 15

4 IR T OB 25

5 R KALEE 25

6 LRGSR 9 A

7 T—HEEL VAT A 15

8 o= k 25

9 T RAE—H— (F— ) 25

10 IRENT 25

11 EN et i 36

12 Ny T ) — 3H

FHATEH

13 A I 1 | B E R 1=30m X 2
14 TEWTH B GEYESGREZ S 1) 150 | BB EGE L=700m, FEHEAL 8 AT
15 Ze th BB HIE AR AT 130 | A C5EhE 700m X 300m

(Hi88 : JICA SAZEMER)
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(3) /N F w58 Galahagama

NBRO |Z K 2 BiIHIGIZEREIZ 51T 2 31 Cld, HUAFE IR C OB 18RS KO ir A CRA N
ITLTEY, by 7V U TIGEWETRET A Z ENBRESNTWS, BB TINE TIT/E
FEZp TR OCREAEN AL T, TWKFEICEHL CREFHREKTH L Z ERBE2 65,
KGRI P3N N L Cd b BIHIER 21T o 7o ieZE (2016 42 2 A 29 HIFR) 128\ T
H HALT 100 L/min FREE DR EDHERR ST, 73, RN/ GIKEE A5\ T E LT
FIHEN TV,

3-9 MEHMMFZEMER (Galahagama)
(H8a : JICA SAERERK)
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%= 3-13 1EEHs %= (Galahagama)

No. | HH | K& | kel
B

1 A 51 3H

2 5 F S AUERLT 9 A

3 EEE=%is 15

4 2R T O HE 2

5 W KALEF 25

6 SRS AR 9 A

7 F— By AT b 15

8 o = > |k 25

9 77U R2AE—N— (=) 25

10 IREYT 25

11 N e Vg 3H

12 Ny T ) — 3H

FHATE H

13 A=Y TP 130 | BIMERRE L=20m X 2
14 e GEHESGRE E &) 1 | B Z&RE 1=400m, FEHER 8 D FR
15 72 th BB 1 T AT 1 | BN <5 400m X 200m

(M8 - JICA SAERERL)

-4 M- B ERARRELOESHRUAMNN

AT 1-2-2 TR L7 RERIC B4 2 BHRRUE L | R8T 2 - HIF TH 2 =R S 2 7
LDOEN L 2BAEEROAINE (BARMER) & TE (HL : JICA FRAEMIER) (737

x® 314 FRRELOBEURUVAME FHRHR)

BA R RRE BEINHIEAME - A2 (FERDR)
T AU SRS LTS | GEIEER Y AT AOB AL Lo T, MFEMEEHEIC L AT
PEEDOREN 72 DN 5 LB &ET — ¥ BNREIRFICER S L. T — & O DM

MrEnIUE 2, AU Z 2T LT R s 7 & o ERERED
RIENRREL 72D,

A . MY B A T 5
72 OHARIEE O FERMN 720

HIRER T AT A TH LT, ZRFFIZEW TS FBEFTICE RN
B, U7 A NCRERNE & TR0 BREORE IR rTHE
L0 RO fERREEHIE I K 2 6 G K AR B~ D T 20 F AR
PN FREE 72 D,

7. MR ERAD Z A LY — i
WA, BRI S N TE 0

VTN A MARE SN TL DWRT — X & MR AR T — 2
HEEEHNOERTEDLLHIC/RD LT, HBICHREIND
PR L OMEIT X5 & A U — R N TRE L 22 5.

=. TWKEORERNIEEDORH R
HIE

BB S AT HOBAIT Lo T HIFRHEFHET X 5 Mg Y
DIERT B L RN ET — # BRI EE S L, 7 — % OFHBE R
Branuaud, BN O 27 HFTHIG R ) 20K & U7 HE
REERTE, PR (TR PEED.

2 [E L@ BB CRE S TV L £ KE (Lali. 20 fh) S, 60 sRBEEWNE

& HRWEARED 2 SOBIEEOM A D TR S hv 7z b S FETEOREEEH) E X & > TETHoREEEL SR 2 30E L.
3L £ TOEMREDOHEEZIT> TV D, F/o, HIT_YEREIL, HRMAET 0L R 1 om~4 mn/hr 2L 1T

BmasT 5, (BEERAETIRPHMETE (%)

TR AL 9 4210 Az X %,)
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2V T Rl Mgtk omEa BEE L Ui Pk TEE B R EREE (LDPP) ] KDY
iy = b T Hs$EERIb 72 =27 b (TCLMP) | 2AEM I TH Y . NBRO 12 X
DI R DT OFAL - FHl, HF VO R OKG, M LERKOE=4 Y 7R /iisbz B
(2 L7 R OB BB ViR E STV D,

SEHRET DV AT AT, A7 R Y =7 P TIHEASN TW R WEREE#HAERL, U7
VE A NI BE FRSEDEBER AT LA TH D, ZOVAT AOEANZLY | B HEENR
TR (Bl 21X 2 v AR O NBRO AFBCH G HEHT) 1B W T U 7T A AEERN T, M
TR ZAR OB & BTG U TR Z R M T 5 2 LA ATHE & 72 0 B o FRE AR D 1R
Nh, ZDOZEIZE-T, HTFRYERXKIOER~D Y X7 OB ES, BE 25T 26
Jiom b, BEEZEHRL CHLOBHEEZITH) LN TEXD, £/, aI2=T7 4 ITBTHBEERD
M Eb R TE, ABEEORD IR CTE D, A CTE LB, B X OEE
J—. FEEZEL T, NBRO ©7 > U FiE, LRRMD (M9~ 0 FRA GRS EEES) K& O GETD (1 T.%
ABAER :Geotechnical Engineering and Tseting Division LA F. GETD) 7225 3 AT A K DB
FIE R ORE « A T T ZRHIFEITROB LR S 7,
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SFAE  ODAREEOREHIER

4-1 ODAEHHIE

REACREORERE R E 2, 0DA RIFLOBMIRE L LTWE - FIEIELRET 5. Pk
HFRE, TAY 52T <0 BB 27 AOBK - KAEFE) LT, £, WK - KA
REBUT, S By b A S ~OBSERE (1 7R OREAE 2125 L. B9 o
FHAGRMAF— 2 (UNDP, WB, JUMRE/ > - TR Y=y MEES) 2RI LFEo ThE
ERAL. VAT AREBRSES 2 LICE > T, PREEOMIE —BHEET 5,

4-1-1 ODAEHHEDER

2V Z ORI O LT - EEMECHLFHEMNF Yy T R v F LR XUT TR
KO SN S Ry 7 o RIS I I 3 _0 faR il i 232 < o4 LTl b |, 27 BiZR - Biss
& a9 70 HUB R ME K OV S 0 6 | B 0 A— U B DO SERN B I BB A O B3R 0 (2 K %
TR SENBEIE LTV D, NBRO 2SR L7= 1947 4E2 5 2007 4F 1 H £ CTIORA L4~ ST
DI JEIE & TR RT,

ik 450 km

B 220 km

—>

N

X 4-1 9 NYFKLEERE
(HH# : NBRO TUpdated Situation on Landslide Risk Reduction in Sri Lanka])

BTt & B0 IR0 FAGIIL, PELEH#E O AR 200 kn, HPER 120 kmOFIFHIZ 4y
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FLTERY, ZOHEO R SEIZHT 2B 5K, BUORFOEEZRBORGEE L L CLERMIT Tk
D, BBEOBREBED —DIZ > TN D,

—J7. BBNEO JICAIZ X 2HAMH 7 v =7 F TCIMP 23 NBRO &2 4 w7 > & —/3— k& LT
fTHTHY, Zo7ay=7 FTIERAM vy A FE L TRy o7 0 R —RFIER, v~ & L
IH Alagumale #iIX, XU VY 7 E Uddamadula @ 3 HIXIZIBWNTHIT_ Y 515 . 4 AR EE 65 D
Eh, M LEEEE =2 Y 7Rk BN E L TEBIRER SN TV D, BUROE=41
ZRHIL, NBRO BB H 1 BIOBHETNA 2y NIKZKRIL, 7 —Fn—2H\W {7 —%%
UL, FEFTICRDIRD 7 — 2 OB - ffT 21T > T2, ZERRFOBHII R T i~ A&
Wikt 27 —2BUE Y TX A JIATH Z EIXRETH Y . 2 O FHEHICBI 9 2 Hil R
SORPEDRRD I TND,

REMHREDORREZBEE 2, VAT LAOFFEL W L E BIETOKER/ M 2y N A b &
BE LT, BN Z OB i 8 2 g 5720, T RO ERE Y TIVH A DTEBER T
HYAT LAV DA BFEOAF— AL L TR - EIAEFEFZRET D,

Wi, W& - REEFEOHR IS A M9 R0 B4 LT-5E O AN - B E I 2 BT
C/PBAIE. TOMWMTEEEGDLZ LT D,

4-1-2 ODAXE#HDBEH

Tk - FHEFETOFEIHEFBI 2@ LT, A my b¥A MIBWT THId <0 ERER S 27
L) ZRE - EHT D LT, VAT LRI, BICHENEIEEND, Fo, ZOYAT LAEF
M LTzl 0) REEROFEE TV R R & T~ OFME GMBA) & /P DR #T
WS, | A= HIOZEWNRFCHT~ Y SCE BRI O JED RISk LT RERE T 5
ZEMAREL 2D | (EROPIEER OB A e L, ARIHE OB ITEN S,

Flo, FPREVARARE LT, My A MIRITHE M - FEFEZBE LT, (1
v b A NP THES Y BRI RS S D ST~ ORPREBIRHEI % 2 NBRO ([ZHRET 5, &b
2, TOMOHS L LT, mEERE OO ERPHEO AL, #HEBOMIIKAL, 72O KL
B~ 2 Et L. BRASHERE~DE k2 HIE7,

4-2 BARMLGHBAFTER UHAENR
4-2-1 ER - RiEEXOBEH. RE. FF
TR « BT TR T 2V AT L 2EMNT 25K - FZHEFEO AR, KR, E#Z TRITR
B
K 41 ER-FAEEFXFOBM. R, EH

BEY : Ay b A M TN ERER S AT L) 2RE L, TOBEGHENREESH, (1
v MY A MIRIT DHT R BHEROFEH T AT LOETABHEEIND Z L TAIEEORD %
SE=1

R 58
AR 1 i g | 1T BIRRD Y AT AERIET S,
VAT AP - RE S | B ORE [T RA\y bYA MIVAT LA RE - BESE5,
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EiEESND, 1-3 VAT AORE - BBAEHRT 27-00F = v 7 U R b afE
R 5.
1-4C/PEHBT, MRV PN Z 5722 LA UE LIZT A FRAT
(EAC iR 2 M%) % L, B E ComBhs
RATOIND Z L 2R T 5, @

AR 2 2-1 3 1y bA b OB A M L SR E AT 5.

AT BWOFRE - E - R 2-0 A - EM - RS =a TAAEER L. O/P RO A

SEOIRGI N S D, HefF OBFE & ET 5.,

AR 3 aw | 3-1 HE ) REER ORI~ =2 T VR (A= Fvy 70

RAwy FYA RTBWY % KEEORE, HIBHEEREOE 2 5 2 BATOHBIEEDRE -

TYATFARMALEH | B | BREEO RN S5 ET) 2C/PE BB CIERT 5,

J Y R O 3 HE 3-2 C/P [MFITEK « FZREFEDO T 7 A F 8IS — (VAT A

FABHEREND, D - TE - AT U AROE =LY S EIEERIRA .
KRB ORESEEET) 2 EMT 5,

iR 4 e |41 EVRASS M BRI OB A E KT 5.

@%HV*X@%@imgﬁg 4-2 FFESNIZTATAOR) TR BN (X4, %

R AR SN B, B A | L 7o, WD)~ TR, TREEAT .,

(88 - JICA SAZEMVERL)

M, FEREEHBEICB LT, LFOHBICRLDFFMERDOTF = v 7 U A M2 Bl L, HEREZ1T O b

DET D,
- B,

C/P D318 CHERR T %,

RE LTV AT AR AEEN T 5 2 & AR R4 L g <0 Bf5E GMHTAM) &

c VAT LARRE B - RSFICARD 0JT R UOWHE 23l U -3l 2 4R 23 L i< 55 (4
M) & C/P BB TITV, ~ =2 T /WIWHEWC/P HON VAT L EBEICBEEH S+ Z &
NTEDLZ L 2HERT S,

4-2-2 FRMRE S UVHRMRERET 2 -DDEKMTIER
TR ZIRFET D720 DFEIRZ LL T O ) RET 5.
K 4-2 ER - REEXRICL DRV ROBRLIER

R

fatE

RR 1 (SEREE E))

VAT DS - B -

i

FHESN D,

- VAT LD FEFERE R E] MERSIND,

AR 2 (K % D)

VAT LOBGE B« RTF ORI S D,

s VAT LD TEE - EH - RSP =270 BME
S b,
- v =2 7 VOWHEN EE S D (EhEEE 3 E),

B ISR EERRIT & A — I —CHRMNT 5, FEIZHESRERIZEN D OEHOGEN TE 2052 HAT 5,
HOHBEEOREIL, BN E (W), MR E (MFRMEEFH . HEBEOTHE (N 70T HE) . #HiFK
fir CUFRAZED) . MU (136 £ RGN OBHT —# 2 W T EBITHITT 5,
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2 S

fatE

BR 3 (3 M i% D)

NRAay b MZBW TV AT AR L-#

T RYERORHETT ABEESND,

s THI ) BRSO~ =2 7 VR (ATF—

R~y T ~ORIMOBE, HIWrEHEREDE X
5. BARTOHBEAEDBIE - fF s D FHpG]
MIrEEaTe) ] BHETERESND,

WK FEiFFREO T A FAEIF— (VAT

LOHKE - EH «- AT F oA/ ORET=FY
T RAEEHIRAS . REHEEORELE A 5 T)
DNESE S A, BRI ~Em s s,

R4 (S E T R AR BTEED)
ODA %38 U T/ B 2 A BB E A EE SN S,

L E VR A o L O W S L

B OIS B R A RBAGTIAMER S D,

(Hi88 : JICA SAZEMER)

4-2-3 HIB—i\—F

MRy o FEFFFEICBIT DAY Z B C/P 1L, NBRO % iR & L CAE L TH Y., LRRMD
BLOGETD N EER A L X— L 72 %, NBRO fHAR DY « Bk 7n & ARG R A2 R FITRT,
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# 4-3 NBRO MEKIER
Y FEE TEI® EERE L | REBRY R H} VA EY
THHE BB fERRE B FRER —=V 7 —ERER AR SRR I B R
(LRRMD) (GETD) (HSPTD) (ESSD) (BMRTD) (PMD)
Tk B
(2014 45, Hh 87 4 58 4 16 £ 234 254 14 4
FXpET)
AT H (2014 193
) 7 Rs. 42 16 55 30 23
(LHERES A Rs. A Rs. A Rs. H /7 Rs. H /7 Rs.
ir)
FEARFEBEN | M0 fE | BESTHE | M | KERS, | BEMEHCE | TrY xS
¥ KEExIG L (=P T MEPTOER | BREMER | oA - R RO~
L7 A TEgRA, | BB - oF DORis - EE | CREAMR | B - s R—T A
e, —E R | FB, a2t | HRET D IR 5 &AT 9
Bh K TRk & M7 7 - R
Y- A
FI|Z Director | FED K x= Director FAKITENL | BEIREIL DG | EIC
BENRILE | SICb LD —Senior DG W | OFEHZ X D, | Director A3
RCHEr4 5 2. Director | Scientist £5, N | SNEEICS HWr4 2
5 P RIEEIC L > T | DHlric & —Scientist EHIH|IZOW | WTIEHEED
= 1T Senior % NqE:s HIWT A 3= &
Scientist & Scientist B,
BEREZRDG LD D,
no
kA5 B AR B TS PR L2 RSB IE  | BEPAPEICES | Govement  TOR | Mk PERIC
0> 24T C7efEN R | i UTRE U7-3R@EMN 7 | WTERHRE | Il s CT2f%
e INTND DRI T INTND IZED B DRI T
W5 NQAYA) W5
FRIOERIZ: | FHCESIRY KRN —= - EHANOJT | N BESh T | BN D
HODITRNA, | b DT VoY) CHEENB | FL—=27 | DIREEA
Loy | BRELE |V R SUSHHE | 21— A LEM ST
BB OSMR  | IS C2ikE B - E4 b T
RINTWDS | OB L—=y
SNTN5D 7a
Director ®FF | Director ™ HD (GEH HDHDhE | T 1A, BB | Director @
S o = 4 B3 N/A) TR | 0BTV — | g
il A7 4 (55U CEEA
LTW5s
Scientist i@ | Scientist X | T—XIWEIZ | BEEDORE BEELAA L DR HEFEAm D
AR (MR, 8| FEB XS | BEEEO L CTH+oZe | 5k fklcksFEEm | WA RIA
Bl7p &, 2H5M | THOTEIC | *HE Tl BN DLETE CERNEL
i) Thd T#ILTH 75
%
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Standards, Standards, Standards, Standards,
FEUEKR British British British British
Standard, Standard, Standard, ASTM | Standard,
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BLINBE AR A FEEERE | N/A FhE, oM | ARER - AT | T EREES
WG E Fﬁi:f~5éﬂ O ¥ FAfROMERR | B
Bl AT K7g | R, HEM LEE 24
el
KF—T7my WB 72 & WB 7z & VIFE - NGI WB, JICA, AD | N/A N/A
=7 h~DR B/ &
k.

(HE JICA TRYSUAEIMKERRRETOD ) FEBETHREE E18). 201651 A
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Summary

This Final Report summarizes the investigation results of the project entitled “Feasibility Study
for Disseminating of Landslide Remote Monitoring System”. During the survey period,
investigations were carried out three times from October 2015 to July 2016. The survey
members carried out several meetings with related government organizations; NBRO, DMC,
TRC, ITI, JICA Sri Lanka office, JETRO, and the candidates of business partners in Sri Lanka.
At the same time, on-site inspection and selection of pilot site was conducted for Verification
Survey with NBRO, as well as holding the technical seminar that demonstrated the proposed
products and technologies.

1. Current Condition of Sri Lanka
(1) Survey Area

Several kinds of natural disasters like floods and landslides occurred due to geographical
conditions and effect of climate change in Sri Lanka. The national development has been
affected by these disasters. According to the historical record, many floods and sediment
disasters occurred during heavy rainfall. In the mountainous and hilly areas located in the
central part of the country, which accounts for 20% of total territory and where 30% of people
live, failure of steep slope and landslide aggravated by fragile geology and topographical
conditions frequently occurred in monsoon season.

The National Building Research Organisation (NBRO) is responsible for the implementation of
countermeasures against sediment disasters and issue of early warning for sediment disaster.
The Capacity of NBRO staff for landslide monitoring using observation instruments is
improving with the support from each donor. However, the capacity building for landslide
mitigation such as survey and design technic which is necessary for examination of
countermeasures and, execution supervision of countermeasure construction remain one of the
issues in Sri Lanka.

(2) Purpose of the Survey

A survey was conducted for installation of “Landslide Remote Monitoring System” as proposed
products and technologies for Japanese ODA projects and feasibility of business expansion. For
that purpose, confirmation of compatibility of needs of system and technology is important.

2. Capability of Utilization of Proposed Products and Technologies and Strategy
of Overseas Deployment

(1) Outline of Proposed Products and Technologies
The basic concept of proposed “Landslide Remote Monitoring System” is shown as follows:

This system transmits measurement data taken by observation instruments such as
ground surface extensometer and rain gauges, installed in landslide risk areas to a
management office located at a distance, in real time;
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This system monitors the on-site condition, evaluates the risk of landslide/slope failure
and informs local residents of the risk at an early stage and urges them to evacuate; and
The system is composed of observation instruments installed on a slope (ground surface
extensometer, rain gauge, groundwater gauge, strain gauge, and multi-point
inclinometer) and network equipment (radio transmitters, communication device, alarm
device and cloud service).

Figure-1 Schematic Diagram of Landslide Remote Monitoring System

In Japan, installation of remote monitoring system is decided by size of target landslide,
estimated affected area, distance of management office, speed of landslide deformation and
budget. In Sri Lanka, the present practice of landslide monitoring involves NBRO headquarter
staff to directly visit the site and collect the observation data. Therefore, it takes time for data
collection and risk assessment so that it is difficult to conduct quick announcement and warning
for of evacuation.

When “Landslide Remote Monitoring System” is verified in Sri Lanka, it is able to contribute
quickly and safety data collection. The risk determination at early stage is also possible the
composite judgement based on several observation data. It is realizable to shorten an amount of
time of evacuation instructions for residents and reduce the human suffering in landslide risk
area.
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Figure-2 Current Response for Landslide Monitoring in Sri Lanka

Figure-3 Image of after Installation of Proposed system

(2) Compatibility and Possibility of Proposed System

The results of interview and discussion with related government organization (NBRO, DMC,
TRC and ITL.), a lot of sediment disasters have occurred in Sri Lanka and the level of severity
have increased in recent years. For that reason, the installation of the proposed system is
expected. The survey team conducted the technical seminar during 2nd survey period revealed
that 70% of NBRO staff in-charge of sediment disaster answered that the proposed system has
possibility of usage in Sri Lanka and they mentioned interest in the landslide monitoring
instruments. During the feasibility survey period, the survey team discussed with TRC, which
has responsibility of permission for telecommunication, and confirmed the process of
importation and approval of instruments.

And the survey team has conducted checking of operations of the data transmission instrument
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which is expected to use at the pilot site, and confirmed refinement for Sri Lanka.
(3) Strategy of Overseas Deployment

OSASI is the leading company of landslide monitoring system in Japan. The proposed system
shall be deployed and applied to the overseas market of slope disaster management. That is one
of the plans for growth and expansion.

And formulation of installation and maintenance structure is important for overseas deployment
of disaster monitoring instruments. Especially for maintenance, quickly response in emergency
time becomes differentiation with other companies.

Following above things, establishment of local partner which is able to consistently manage
import, sales, installation and maintenance is considered best approach method for overseas
deployment. Also the registration of mark, patent and design in each country are important for
overseas deployment. Those application processes will be conducted as needed.

3. Survey Result and Conclusion of the Proposed System and Products

The consistency and availability (expected impact) with development issues by installation of
remote monitoring system as the proposed system and products are shown in Table-1.

Table-1 Consistency and Availability with Development Issues

Development Issues Consistency and Availability

There is no standard value of control adapted | Several observation data such as amount of
to Sri Lanka displacement of landslide and precipitation
will be accumulated by installation of remote
monitoring system. When correlation with
each data is analyzed, it will be able to set
suitable criteria of evacuation instructions.

Ground displacement data for landslide early | Real-time precipitation and comprehensive
warning is limited. landslide monitoring is available to use the
proposed system during heavy rain. It
contributes quickly information supplement to
residents in landslide risk determination at

early stage.
It is difficult to timely issue a warning and | Real-time monitoring of observation data
evacuation instructions. which is transmitted from pilot site is able to

manage at the distant place.

A hitting ratio of precipitation indicator for | Several observation data such as amount of
landslide is low. displacement of landslide and precipitation
will be accumulated by installation of remote
monitoring system. When correlation with
each data is analyzed, it will be able to
develop the standard based on landslide
displacement and precipitation. And also a
hitting ratio will be improved.
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The proposed “Landslide Remote Monitoring System” is important part of early warning
system for sediment disaster and NBRO has the responsibility for announcing early warning.
Therefore, NBRO is most suitable as counterpart organization. The installation of such a system
will enable the observation of deformation caused by landslide and real-time monitoring at a
management office (for example NBRO headquarters in Colombo or at regional office) far from
the site, and easily issue early warning depending on conditions.

4. Proposed Japanese ODA project

Based on the result of the Feasibility Survey, the survey team proposes the Verification Survey
as a Japanese ODA project using landslide real-time remote monitoring system at a suitable
pilot site for dissemination and verification.

(1) Purpose of Verification Survey

Through the activities of the Verification Survey, availability and adaptability of “Landslide
Remote Monitoring System” will be confirmed by installation and operation at the pilot site.
Early warning model at the pilot site will be established using this system and contribute to
improved peoples’ awareness regarding disaster prevention and reduction of the loss of lives.
Also the survey team will introduce this system to NBRO and related organization for
dissemination as future business expansion.

Selection of the pilot site has been conducted during the Feasibility Survey by the survey team
with the corporation of the NBRO. NBRO has already agreed on three (3) pilot sites for the
Verification Survey (Ratnapura in Ratnapura District, Diyanilla in Nuwara Eliya District, and
Galahagama in Badulla District).

(2) Output

Observation of landslide deformation will be enabled by installation of this system. Capacity
regarding risk assessment and adjudication of landslide based on data will be enhanced
according to accumulated observation data. Improvement of early warning system in NBRO is
expected by capacity development of landslide monitoring through this project.

(3) Project Design Matrix (PDM)

PDM of Verification Survey using the proposed products and technologies is shown in Table
XX. Counterparts for Verification Survey were assumed to come from NBRO Landslide
Research and Risk Management Division (LRRMD) and Geotechnical and Testing Division
(GETD).
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Table-2 Project Design Matrix (PDM)

Survey Scope

Install “Landslide Remote Monitoring System (LRMS)” at the pilot site and adaptability of
system is verified. And establishment of landslide early warning issue model at the pilot site
contribute to reduction of human suffering.

Output Activity

Output 1 1-1 Develop the LRMS for Sri Lanka model
LRMS is developed, §
installed and verified. 5‘ 1-2 Install and operate LRMS at the pilot site

§' 1-3 Prepare the check list for confirmation of system

5 installation and operation

E*: 1-4 Confirm the operation until the warning issued through

the landslide evacuation drill with counterpart.

Output 2 2-1 Conduct the topographic and geologic survey at the site,
Structure of installation, | o and formulate the installation plan
operation and % 2-2 Prepare the manual and conduct the training for
maintenance is % installation, operation and maintenance to counterpart
established. § and local partner.
Output 3 5 3-1 Formulate the draft manual of landslide early warning at
Landslide early warning i the pilot site with counterpart.
model based on LRMS = ) ) o
is formulated. 3-2 Conduct final seminar of Verification Survey.
Output 4 g 4-1 Conduct the survey for the company of business partner
Implementation > é and selling agent.
structure for overseas % En 4-2 Conduct the marketing survey for the applicability of
business expansion is < § LRMS in other fields (e.g. dam and reservoir control,
developed. § river management).

(4) Input Equipment

Specification and quantity of input equipment is shown in Table-3.
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Table-3 List of Estimated Input Equipment

No. Products Qty. Function and Purpose
Ground Surface .
1 Extensometer 9 To measure the movement of landslide each 0.1mm.

To measure multi-part inclination to grasp the surface
Multi-Point deformation. Several inclinometers will be installed on

2 Inclinometer 33 the same slope and connected by radio transmission.
This will define landslide direction.
3 | Rainfall Gauge 3 To measure rainfall each 0.5mm, a tipping bucket rain

gauge will be installed at the site.

To estimate slip surface by measuring bending strain
4 | Pipe Strain Gauge 6 | based on strain gauges, which are installed in
boreholes 1m apart.

To measure groundwater level. To estimate risk of
5 | Groundwater Gauge 6 landslide occurrence by amount of rainfall and rising
speed of groundwater level.

To transmit the observation data at the site using

6 | Radio Transceivers 11 429MHz of specific low-power radio.
. To transmit data from radio transceivers to cloud

7| Cellular Device 6 server through the mobile communication.
To bring loud speaker and red lamp into action at

8 | Alarm Unit 12 | threshold value, which is set based on observation
data.

9 | Loud Speaker 6 | Toannounce warning sound.

10 | Red Lamp 6 | Toannounce warning red light.

11 | Solar Panel 17 To use for radio transceivers and cellular device

providing solar power at the site.

12 | Battery 17 | To store the solar power electricity.

To accumulate the transmitted data from the cellular
device. And to be enable monitoring and data check by

smart phone and PC, and alarm notice by mail using
cloud function.

Computer

13 (Cloud Server)

(5) Schedule

Schedule of Verification Survey is shown below.

[ 2006 ] 2017 | 2018 | 2019
|'ofaoln[12[ 172 3 4 5[ 6 78 oft0[11[12] 1] 2] 345 6] 7]8]ofto[11[12[1]2]3 4] 5] 6] 7]8]0]10[11[12]

Preparation

| A
Conclude MM and Contract |‘ “}HH[‘“HHF‘WHH‘}H

Output 1 (Verification Activity): LRMS is developed, installed and verified
1-1 Develop the LRMS for Sri Lanka model.

1-2 Install and operate LRMS at the pilot site.

1.3 Prepare the check list fri confirmation of system installation and operation.

1-4 Confirm the operation until the waning issued through the landslide evacuation drill with counterpart.

(Output 2 (Dissemination Activity): Structure of installation, operation and maintenance is established

2-1 Conduct the topographic and geological survey at the pilot site, and formulate the installation plan.

2-2 Prepare the manual and conduct the training for installation, operation and maintenance to counterpart and local partner

(Output 3 (Dissemiination Activity): Model landslide early warming in the pilot site based on LRMS s formulated

3-2 Conduct final seminar of Verification Survey

(Output 4 (Business Expansion Activity): Implementation structure for overseas business expansion is developed

4-1 Conduct the survey for the company of business partner and selling agent

4-2 Conduct the marketing survey for the applicability of LRMS in other fields.

3-1 Formulate the draft issued manual of landslide early warning at the pilot site with counterpart. | [ H | |

Figure-4 Schedule of Verification Survey
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(6) Approximate Project Expense
Project expense for Verification Survey is estimated around 100 million JPY.
(7) Relevancy between Project and Business Expansion

Making a first foothold by introducing products in market is most important for business
expansion. Verification Survey becomes the project of making a first foothold in Sri Lanka.
Following particulars will be confirmed through Verification Survey activities.

To confirm the adaptability of development issues
The effect on the case that prevent disasters before occurring by this system will be verified
by estimation of landslide scale based on topographic analysis, landslide mechanism
analysis and data analysis in the pilot site. The survey team will confirm whether the
system could be operated as an early warning system by NBRO. Also the proposed system
will be confirmed whether it will satisfy the needs of Sri Lanka.
To establish technology of the proposed system
There are two kind of license application of connection of public provider and radio
frequency of using radio transmitter at the site. And each radio communication instruments
shall be confirmed to surely operation by counterpart. The Function of cloud service
including the radio communication also will be confirmed. In addition, license application
of radio communication will conduct through the NBRRO
The following two activities will be conducted for system dissemination.
> Public relation activities among the counterparts
The results of verification will demonstrate to NBRO and related organizations (DMC,
RDA) that the proposed system should be operated. The results will also show that the
system should be transferred and operated by NBRO.
»  Consideration of standards for landslide early warning
The correlation between rainfall and ground surface extensometer will be derived
using the observation data. As well, the standard for landslide early warning will be
discussed among counterparts using Japanese standards as example.
Survey of business implementation structure
For the specific future business expansion, the survey team will conduct the survey of local
partner and selling agency, and discuss the procedure of business law and business custom.

5. Detailed Plan of Business Expansion

This chapter is the non-public part.



Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects
Feasibility Survey for Promoting the Landslide Remote Monitoring System in Sri Lanka

SMEs and Counterpart Organization

B Name of SME: OSASI Technos Inc.
B Location of SME: Kochi city Kochi Prefecture, Japan
B Counterpart Organization: National Building Research Organization (NBRO)

Concerned Development Issues in Sri Lanka Products and Technologies of SME

‘\ /"> The Landslide Remote Monitoring System transmits \
measurement data taken by on-site measuring
instrument in real time to a management office

located at a distance.

It is able to evaluates the risk of landslide at a

location, and informs the risk to the residents at an

(> Sediment disasters represent serious natural
disasters in Sri Lanka. Sediment disasters occur
frequently during heavy rainfall in the monsoon
season. >

» These disasters have killed many people and

\ caused enormous damage to infrastructure. early stage and urges them to evacuate. j
Proposed ODA Projects and Expected Impact

[ \

» The Landslide Remote Monitoring System will be installed and operated at the pilot site by the Verification
Survey. And also the adaptability of system should confirm during survey period. The landslide early warning
which is based on this monitoring system will contribute to reduce the human suffering.

» Installation, operation and maintenance system also improved by the Verification Survey.

- J

b 2

"% Afuture business operation system will be consisted by local agents as a partner for the sales, installation and
maintenance of the system. NBRO shall be established the observation and monitoring plans as the cooperating
organization.

» The system components shall be produced in Shikoku, Japan and delivered to the relevant government
organization through the local agent. The feasibility of stockpiling the components by the local agent shall also
be examined.
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