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1. BXD0EE

(1) EXEREECETIARREORRRU ——XDFEE

O BEXREEOBUS - BFOHBR
N HREOHME

AV T 2 AE 1948 FOPMNLLIOR, RER 7088 L BHERZ M T TV s RETE
EThHY RFBERIZEBNDTH HERFICHET X RFBELE~DF 2D TET
W5, FFIZ 2010 1 AICHRE SN 7 — U % N7 FRTKHEIZ L E L 7o BUEEE 217> C
BY FRRKMEORNA =TT 4 7D F RKEEAITHD v o] Ik x Bl
TEAY T 2 70 BRI, HU R TE AL TSR 5 56 i & TR IR, I B 5 1055 oD T & T,

AV T U ARE T MBI E ZRT T T—va B (K. T, a3t yY) &
Hb e LIEEEICKGET DHETH > o3 il EESEO TEASEEDOZANIIE D,
1990 AFEARUTIE A EIIHKD 5% DRRFE R R 2 iR L 72, 2004 FFRICIT A~ b 7 B HEIC X
DEE N FEEL ZOKFIZL D N FITIERTH 72N RAY T o IiRE~DREILR
ERTh o7, BEHEZ I, A mT T2 PO HENIERIL Lz 2 LI X
M 2007 FOEEEN#AEPFE (Gross Domestic Product. LLF GDP) miE=iX 6.8% % itéx
L7z, 2008 4 KON 2009 AEIZ 134l fa i 5 0 s %8802 1 0 fR i 1 d— ek U EIB S e
(International Monetary Fund, PLF IMF) OIENITbIZH DD 2009 4F 5 H DN
HERE N O HBLFREAEIC K o T 2010 FDFEHE GDP Bl EHRIL 8% L7, INF 7r /T L%
BHRIZEBENTND, !

HARBREE L, FHETHLIELV A—VOFBLBZITHEBETHLIFENG ., ZEMIC
EARENER LTS, 72, ELHRED 2 %, BAOD 3 EE D LPREOLE -
Pk Cirx, SOE7eBHBR - BRSE & MaTs e MUE RFE R L OIS0 L BEA o H
ROHF R I LD TS ENER LTV D, FRSHEIN o [T s Tl BERICHIT
N BEAENE Z VT ERFFICIIRE R MR ENEA L, 1981 4E~2014 F£0D
FHCHIT D KFET 798 AD A Kbiv, MESCA 7 7 ogkE & ETRIICRT 548
FIIHERTH o7z, 2016 45 AIZIE, 24 FFEFERNED 300 mi 2 5 ZEMICL > Tra—
WET Z X F I HRKIZB O CIERNm 2N REE U, A L s T~ Tedilb LARHE NE 3 X
O TR O 257 AR5, JEH 31 A, REIE 96 N ORHE e HabSKEERFA LTz,

RELRETH D YHLEIT, 2004 FOA o FPERHEE 220 L L THEFHE Ministry
of Disaster Management, LA MDM) ZIZU® & 95, PHEEEBEEDRILIZE D TERY .,
2006 4E |1 ZERBIRBORFEEA TH 5 [~ & o ZH#8 (Mahinda Chinthana) | 72386 (2010
FYE) S, BSOS gk T 2 2 &L B EBEBOR O L Sivlz, £/, 2005 T
KEINE=45% 10 B0 — K~ > 7 (Toward a Safer Sri Lanka, Road Map for

LABER— L= AT T — 5



Disaster Risk Management (2006 4 4 Hkil) Tix. OBUR. &KFEHEEOKE], QM55
PEY R 7T AR b, QL ORERRIER S AT L, @TF & xR, OBRFEHE
WCRTDEFY AZER - &M, ©aI2=7 K, OFRFEHO 7 HALZED, 5t
JvarTrar 7 AREDLNTVARINTH S, ZORRIZ, AV T 2 BBUFIXES Skt
RAEABUFOBEERBURRBE L LTV EMIT THY | BBRORREREO—2IZ> T D,

AR« FEREFEE T, PRE O LR - mEHIERICST 5 T EKEO—D>TH D 2 2T
OHFT_YHAE Ay v A FELT, VTATA LIREBERTEDL VAT LEEA
UCHERE - WhEK D, RAT LAPNEAIAUE, H9 0 SE AR o &0 RIC
FHNCEREZ RN T D ENRELE 720 . AHEEDOR/NRES FGAD 510>, FER
OB EFROBER e T 2 &M SN 5, E/z, C/P ThHDH NBRO 1T, KT AT LDIEH
ZHEUT, BNEEHT XOBRRICET 2V T AE A AT — X 2T 5 2 L THSHE
OFYLIZET 5 Z E R/ TE D,

2) BUA

AV T ATk, 1983 4ELIRE 25 AL Bich e . AU ]k - A I EET 5
DEIRY IV NDOKBIFRIER N THD 2V - 4 —F LMD JE (Liberation Tigers
of Tamil Eelam, LA LTTE) | A3, db - BGH O EEMN 2 B L CIEE) L, BUFMI & DfH
THNHRIRAE TH > 7223,2009 4 5 A IZEUFHEDS LTTE Z il L NEROS KRS U7z, NERIEARE £
T =V X7 P RFHEITE 2 2 55 L, KFtESEREOM Y I iz ke, 2010 41 H
(ZRHEAEERZE N FEhE S AL, [FIRKERES R S 7o, T D%, A 4 BICHRERZE D i S 4,
ERHER WD A Y Z o HH%, (Sri Lanka Freedom Party, LLF SLFP) %% & 455
WiHE— ANEHHBEFY (United People’ s Freedom Alliance., LA K UPFA) 281z K& <
EESD 144 B E2 AL T, SIESHMEBHEER ICHT- D2 Lol 20104E 11 H, 7—
T X7 PRI 2 WH OEMZBRLE Lo, 2014 42, FFONT — U v 237 Y RFRBEIZRHE
FERAEDOME Y BT EMZVE L, 2015 4 1 AICKEEREN Ei S 7z, RifRfEHETHH
5V B—F B AERN T — U N P REE D KL, v —F KEEI,
B—[E R (United National Party, LAF UNP) & BIMERNZ, © ¢ 27 T~ >/~ UNP ¥
DEFICEAT Lz, 2015 42 8 A, MBI FEM 40 UNP 2854 L, B 50213 L
DTy, B WD SLFP & RESLZTER L, U 1 7 7~ U BRI S L7, 2009 42
5 HIZ 26 I e SR SKEAE L CLARE, 1RLIXELE L, W OB, ERFEOFEDN
L 2o TN D, 2

AAL O 2 ERBEMRICOWNT, 1952 FOEZHNLLKR, AARE AU T 0 & ORIZIE,
FRCRERBORAIBE b 2 <. BE . & - 8l ) 2 O BRAF R BRIV TV 5,
2014 FFICIZ A ARDORIERE & LT 24 FES D IZRERIIN R Y T o h &3 LT, £7- 2015
F10 AL, v 7 7<= nEHBHICEL, ZERIRE & OEMSREZIC RSN
NR= b F—=y AT L ERIES] (PDF) RIS/, ZoRClighki, mEMoO
R— =y FOBIEATE OB DI T AERE « A v REEHUR O B3 E ik

2 A A A D T o ERIRHM AR A (2008 4 3 )



HZEEBEHERL, AV T U ORERELOBEBEOEEMZEL, OKRE - E51Ltk,
@RV 7 A EZHIREENIRD W, OERMME - FREEICB T A =TT 47 %
T 5z LI IcED LTV e T—F L, @

F£72, 2016 45 HIZIZ> UV B—F KHHEB BB L, ZRELKE & OISRz,
KFETIAT 4T « AT —R AN ZHHLE, BIZ, 201THF 4 AlIZb 47 I7~<w
NEDFEE L, ZEREERE & OB MESRZICIEFEF TR/ — b h—2y T O3
b IRy ZFH Lz, BARIT 2002 FFOEEAE LI, AR - cEEFEREL TR
T UMTERT B RS K OME L - B Y BUFRE ) [T L, A Y 7 2 DRI HER
MBS L7z, 2009 4F 5 A OWNERKRE: B, 2015 4= 10 A 082016 45 1 A28 0 cEAf &
HREREMEZMBE T 02 R KT L2HROERO —E L LTRAY T UBIZIRET DL
Mkt L CPERBE A2 XIEL TS, £, Fifi7 et 20Xy —BoO#REEZ RO EON
25O ERE AMEBRPRGEA 2015 4F 10 HICERIR &, AV 7 o s RIR#EOLFRRER & 72>
2B, BARBRIZEA~DOIFZ2rmT < LRREEICA 2#AT,

3) #HEKR

2014 4EHIME, AU T D ANBAIER 2,067 HAT, ANABEILX 1 FHA— LY 0H
330 ATH D, ENTIHHEMmEONOEENE LS, FICHERELICAODEFRLTWND, &
U T EARIENE S TOWAEE LTaSN TR, EROEE., IR D
KRFFEFCOBEBBHEREZEOBAN, 9EROBBHEOEM 2 &, BRFEME LY b @akB
RICHEANTE T, 207D, ERORTHITH 95% T, BiFE LEE L Tidmd Tan
KUETH D, AEIBIZFEE (Human Development Index, LAF HDI) 1£0.75 £m <, RO
187 HEDOHT T3 LI > TWD, ZOM, a2 &= —XikTHRIT 35%, NER~OES
F(X98.5% & @iV, 2014 4TI, HE & EFEE 7 ¥ —ox T 2 BUF X HIZE 2R ENR
BERED 1.9%E 1. 4%ITHE T LB TH o 7o, BFENRNEELRT I =REIT 2010 FEO
0.36 775 2014 FFIRF L TIH 0.48 & ER L TEY, BHEOENRDRVIZKL TWNWD Z & &R
LT\, 7272 L, BRI 2007 D 15. 2% 5 6. 7% £ T L7z,

AU Z 2 TIREDO N D HEIME AN 2, L - RIS IS 1T 5 BESETT 4 DRI
X DARKEIZXT DI AT OHERPEESN TS, £ 1-1 IZKEROANOHBRZRT,
K, INETHTIRDEFEOLWRENZSBELLY A7 OFmWRIZEBWNT, AR
MUTEY, ZHUTxE U TEBUFIFE R O R PERTECR H ~ O FERERR & % O &) K OV HE
XD 2=7 4 R L LT RESRENC X 5 I EM R R OME N 6 RKFEY X7 0
R A D TV D,

3 MBI — bi— | A T T — 4



£ 1-1 RYSUHEBOAO#D

D ERREO Y R 3@ LT - R
Hi#l : Census of Population and Housing 2011 (Department of Census and Statistics, 2012) (ZFE#
IS

4) BFIKR
2 7 A aER4T TAnnual Report 2014 (2X 25 &, 1 AY72 0 GDP I 3,625 K KL,
FHE GDP HEFIX T4% L 72> TD, A2 FHG~DOT 7 v AL E 2 ¥ /e DR E
DFTEMEZ WO D, BRFDOILRZZ T, ARSI L, RFERIT 2014 41T 4.3% LK
KETHD, A7 VRIFHEITEE-STIEY 2014 F1% 3.3%I290E L7, L 7.1%
W& 7p 0 TAREE T 100 B RV & BRI o7, BAIE 7.8%I8 L 720 . ZORER., BHINLD
IRTHRIEIER Uiz, AMEYEff S 2014 FER 82 KA TH Y, FIHMEAKD 5.1 2 A
SEHEML TS, o, 00 0BCEBITRZORFELZIT THFELTEY, 2014
FET S AR C 100 5 A% BlElo 7=,

2V T AR REESREORBEHEIIMZ ., 2 —E 2DEOm ERRERKEEDOHA,
AEONTHY 26 T 072 2 E NI G DS R % 52T T2 HUIS A 5 T 1% 76 BR & Hitiek oD BR %8 25 93 AR RE &



o TWn5, [FE

AR S IR ) 7o 328 [ DR 18 ) S OV 1, TR e Rl R D fje

BT HER LTV 2 S EREOTFBBRE O UCGE L TN, # 4+ O (R [E O [E A2 15
FIEB D MBOMREICHBR L, M7 7 HIRERORETEROES L LEICKRESHFET

Lz, W EBEROZEICHLEIRT 2 L WO BLENOERND D,

x 1-2 ZEHMRI)S U hEHEE—E

e kA4
g R R Ry 7 ¥v—RK D&O A H—F T aFv Jagreen
Lanka Ecom TG A HA S VAR
MIC 7 % Mogami Steel Tech ABLT T )« TUH

g | A b FNEEAL T 7T g FHY T

(24 #1) S R e T — FDK 7> Sato Chemifa Lanka
SN e N—FRA FGUH e TV a v %7
MIRRAT JVET T e R—kLYy YK T T
FNAT U H TAA T T Inoac Polymer Lanka
KB DAIMET SLK DPM = > YT 4
REAHH TR T Al R T3

N EIREcite SANKEN CONSTRUCTION Shin Nippon Lanka (B HAZZ3H)

i B %8 EATA PN RS

(20 #t)
HATE NJS v Hz TR R T2
KITANO LANKA TR VKK 7> (7—1 FEI¥TE)
FVTU AL e TP E Y KATAHIRA & ENGINEERS
(B S =R =HWrE
NHS INTERNATIONAL Bansei Royal Resorts 7 — NS

PEAL - BAIEL Jalanka International World Lanka Tours

P—t 2 T 7 e by T EREEEA) YT 4 TN Srieko Holidays
(20 #1) New World Securities IDEAL Finance Yusen Logistics & Kusuhara

Kaihatsu Management Expolanka International B EpE
NER AR WAL,

AN T 7T, 2015 I oD EEREREE (RRiiE®RE L ESREE) N0, 2015 4F
DAY T 2 IRRFITERR 55 % OISR BN OSCIE TR A T o 72, JETRO O R 5 K&

HWEIZ X D 2016 FF~2018 4F £ TORFIEE A K 1-3 1277, 2018 FFDIFHE GDP AREHIT
3.2%& 2017 4D 3.4%HIBOE L, 1989 FLIRE TN T 2 i T 4% % TEID #
Rerol, BRRUREKROEZRBH & LT, @RS X OHLEOWHIC L DL TEDO R
FF s, 2018 4 10 H 26 H, vV v—FK¥HEILY 1 7 T~ v o/ ~EHH &2 22T
L. 7= ¥ /7 VEiIKHEZFEMR (STm Lz, ok LESITHER~OREEE



AR LT7cT20, YU B—F KEHEITESE 11 HICESMRERA L, LaL, &EmEH
Ak 12 HIZAY . KEREIC & 23 g & ES B OBk & ESMRE s v o MEm
R HOWEEA R CGEER L THHMRA T L, BUREEL IXKE L7z, 2018 4 10 ARG
50 HRICHIZ HBUE IRELIIRBIFICKRE R EBEL KT LI, AV T2 - LB — 358
DI L,k RA_—Z2TlE 2017 FOHFELEE THRK 20% % E -7 (1 K/1=183
AU TUH e =)

& 1-3 RUSUHOEFERE

20194 H 21 H, AV T U hDRKRETHan v Raethd T 5EN 8 HFT, [FRER
7 R AE LT, AV Z Bk, HRMICEL RBOEE#RGE v V=7 Ry ) T
2019 AT REET X7 O 1 BB EIND R E, TELAE LN TBLE
MEERLTHEY ., 2018 FFOBIEIITRIEL 10. 3% D 233 HAE2oT-, BEX
B L RIE O EERMEEEEETH TN, HE L LSRR T VEBBICK Y
A NEGEENENE X —F Y M LT o OERIIRE | BCE~OFTB TR a8 L 7
Sz, Filz, TurEEIZ, ZEIRO T T N (LEE) AR Y AR EE AR
ZLTHY, RHEMOBENEE > TWD, RERIZL Y EE AT RS L DOE G 0ME
T2k E, BULEOARLTRERKRII~YAT AOEELEZTWD,

2019 FORFOFBUIIFERE 7 o028 50, 2019 4 5 FICHRERITREN
FIFED MEREZ, ZNETO 4%DOFENE 3%NENLLTE T HFEETAR Y, &K
DIAT EIZARBHE D E - TV D,

Q@ NRPBICHITZEHKFRE
N RS UHDOBERKE

2T o HTE, EEOMBARMLREEBOREL T TENICL D, EKE
T B BaiR) | Bk, WESFOBRRKERFEEL, AmOA T THEFOR
FHREDEOREZRE L THD,

2 Z A EOELEREITR 65,000 km2, B ILERIE 2, 000m # O (LG T, Fo L
WU 1, 000m FEEE D SIS A B, ALHES « BRI IZ I B O SEEF R ASA S - T b, IRIX
(YRR & L RFHE DK AT — 2 ZoRkd, T A— 2 OB TH A ORN



BN, MEEEHO RO —H TIZE 6,000mm x5, £i-.
B2 1, 500mm & HE % HHEREAKETH D A3,

FET D, FrIZ

Z DL 111 R0 D

AEE=RCFE E > —ERIZ 1, 000mm & T [A] 5 Hitdsk ¢
L ALER O R A X MK B 3D A 3 IS < AR LTV B

A2V Z 0

@ﬁ%?k/\°§'~/ X, BRI L E A= Lo TRICKE SN TEY, FHZ@LCT 4

FHiREK N F — 1T

Killsh o7,
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cFElEECA—H 5 A~9H)

oA E—FEA—H (10 H

11 H)

sAeRE L A— ] (12 A~2 A)

350
e
250
200

-

a

450 4
400 4
350 4
200 4
250 4
200 4
150 4
100 4

/_“-___h-"'\-___z:

lin Feb Mar Apr May  lun

B Rakal

lul hug Sen 0ot New Dee

W itavTamp [0 Min Tamp

X 1-1
Hgh - 2 ) S hR%)m WP LV

FHERKEEBRK/AZ—

(mm/year)

« Anuradhapura

Colombo

v

http://www.meteo.gov.lk/index.php?option=com_content&view=article&id=94&Itemid=310&lang=en

o AROFEMEZBEUTCRAL S AL 10 HDE Y ZA— U HIOBEKENS VY, H
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TWo, AUV Z7UHIZ
BZRdIE D BARGEE
FTAND LKETITT98 A
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IRTH

ZFE 1-1
VAR AR EESCTETER
DI L < D Amkbil

féﬁég@%%ki@%l%%ﬂ;ﬁz (1984~2014 4F) % FKIZTRT,
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B 1-2 RYSUAICETHEFENTEER (1981 £~2014 £F)

HH# : Disaster Information Management System in Sri Lanka (ZFHASINZE

—H. AT THEOWERKELRL L, R T U TIHFERI L OREWERSA
7 7 OEREERORFERNIENE OO, EFREEFEREI— 2% — (National
Disaster Rescue Service Center LA NDRSC) Ti. SKEBFOBRERIZE (RBF-OBEH:
¥ U7 ORME) CWKEBEIRRICET LT —FERALTEY, FATF—2X—2A0bBIE
Bl U T2 AR O SERRR OB B 2 E OHERS 2 TR T,

700,000
600,000
500,000
]
& 400,000 — —
(=3
(=]
=
+ 300,000 - -
B
o
o
200,000 f—— 00—
100,000 | ] - ] — ] — — —
0 ,_—_-__-__-__—__E_- | .
2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Flood 143,309 | 159,111 | 210,339 | 202,680 | 244,091 | 589,836 | 113,942 | 118,425 | 476,284 | 413,129
Cyclone | 10,237 | 19,662 | 11,676 | 43,880 | 8678 | 20,997 | 3,845 | 8293 | 1,506 541
Wlandslide| 4,636 | 22,587 | 20,503 | 4,929 | 3,253 | 34,398 | 972 181 9,788 | 21,959
mDrought | 15,194 | 19,922 | 15287 | 31,139 | 16,308 | 12,864 | 58,563 | 12,049 | 140,826 | 11,072

B 1-3 2006 ££~2015 FITH 1T 5 KB L ORIBEXEEOHR

i 2 ) Z o ER K 7 2 —1HRIE - e 050 1M EEA
WTROFIZBNTHIKITH T HRIER P E < 2> TEY . 2O L) RIUIBOKF T
Mgk (UK Y 27 Dot & 72 DRI VIS ETE R, KEDEEIZHRY K
LB #5177 TuWwWb Z &2 Sri Lanka Comprehensive Disaster Management Programme
2014-2018 WT H IR S 1L TV 5, BURFBERI ) & 0 — IRl Ze I BE (XS ERCA A Tldd
LbDDAF53ThHD, Yok, LRKEFEITAY T B D N2 D44 - e O - #%
FHAFEIZ B0 LIZEFIFERTHY . AREEFISHT DX RSCEIBERIIAY 700
HERBAFERE L 2> T D,



2) IHEF MIAY) AERORE

FHH S ERF T, MDM A2 F > C/P Td % NBRO 3 LA TH Y . HISEEIT D B
R, Y — K~y 7B, HiEY - IEMED XK 2 i L T\ %, NBRO OB B 1%
IR TR EFEOR DT, BERY, BAFE, HE TY, @5 E TEICHESTWD,
NBRO (AT OIEANT, IEHIR D 9 IR FEHEFTZEV TV D,

AU T HBUFIE, 2004 4= 12 AIVZRAE LT A > REREIE 238 & U Tz I 5B R
EEHE L, EFPREES, MM, DNC ZF% 9 5%, Fia e SEEIRIZE Y #a, B
KRR EBROBEREE L CEMTTEE, ERREBEEZ NSO EOFTHLZ DN
ROFEEDOMLIFMENEE > TEBY ., NBRO 2@ U CHI Y Y — K~ v e,
O W) & OBRZE B, BRI D RE s8R L, BAFEHE S L HURI R #H OFERIGE) - HE .
R - SCEEIHEI - BEE OB ERER & Ok & 2 2 & ERMFICR Y A TE -,
IEHIEEE 2> 5 5 NBRO 28 WS KEEXI R OF A - fid, 8%EF. M LEEER, ==XV 7 %179
FEMR L LT EMIT O TS, °

NBRO &, H#RAYE O B oot — R TR O JEREEW) k3R 2 PO IS S0 L
TEHN, IEFETITHSEFICESE, HEWIRLFRHIT L LI TETN D,
% R =026 08B % U C NBRO BB OHi§ X Bl FIC L HE =42V 7 HIIEM
ELTWDR, FERIIREF TR R LORGHIMLE L e ZRECRREE. R LEF
O TREHE O T SEXRIEIO I B2 5 RIS HOBEBE LI LE /2> T 5, BUk
\ZH1T D b SEE B O R E A & MBS E TRIORT,

® 1-4 IWKESFICETHITECRELMER

IR R

g%i
&R

© RUEAEENC XD ETEROBIN & IEFBIO 70 O BIRAIT A0 LA H o
AL DR EORLZEIIC I D . THFE R EBOIRENZEE L TV
60

« WY EREFTOER~OHRIADORE, BIERNAGETH D,

cERENTWAANAYT =R~y 7I2B W T, LK ETHMIT D
(Landslide) & —HEL CTHRRRENTEY ., ARIIAKFIENRELRD +
WREOTIIC L DXy RFBEOMT D | %4 - BREE, LAt d)
MR ZN TR,

c ANP—Re v TORRIT, T — 4RI HT— & & RERBRE, H
TARYGERENRINTND,

U 27 Gt A

- EFHEZAW-ABERIC X 2 ABRNEEN Y A7 A%, 2014 FRER
TIE 160 EAEH STV DA, IEHIH 2 R 7Z 0 3—T&E TWhewy,
- FREICAT A 4R & 95 KEICEI T 2 BUR BAFRIE RS o0& T Ik, EERE
RFAXIZE DL ONRHLT, SMS HEAINTVD H DO DORERERS
E, HEV AT DIRTSTH D,

« MR E ORI T & D #3007 2 B 3 2 BUAIKAS 02 O F)
D7 <, 2o OmREEH Y AT ME7auy,

FLIE

6 JICA ¥ FARIMER T2V 7 oW REASERIME - ERRESRBELTm =2 K]



3%% FFEE trnl_i

< BRI T B3R T ERMSERE D72 < L ORRERZRXRICE &
FoTW5A,

L L EBRBOM, T, MBI 5 BASAEET, io
R L IAER R EN TR,
oy 2y | ¢ A EOEREKEEE G . IERARCE0 55 H O

W& D, BT <Y FEO LW EFEOEIEY X7 BIFEL TV D,

L : JICA 2R Y Z o AK T 1 7T MERINE - #EBHAE T 7 A T/ LA — b 2013 4 2 A2

201410 HDaAF 4, 201649 A a h~1, 201645 HDOT7 FF%YH T, [l
LD SE (M0, g, A BEAELE, BT 7T v TRALEKE
Tl FEHE 89 4. 1T HARH 1024 (2016 46 H 13 HIER) DO Afmnkbiv, £ OFRE
bR S RS L-, I« BB T+ SELZB T2 DN— R TH Db
B Tl 9~ 0 R THd, AL RE R0 CIE SR #ETH D, Ak
FWEENDFD Y 7 bR E LT, BIRICR LI iRE cH D TR o4
HESOXICNEETH D,

B T B IR OB & HTT 5 &, AHPISHES 5 2 LATE B,
LD S OBETHRRETS 1 IC S % R R A L

NBRO Tk, &7 HIEHRE T K EOREMIGEEIZ OV TEHELEWNEITo TWD A,
EONET —FITHESEHE STV EHILEIT Tl ok - BEE o 5SS I3
U<, SR ZET DR B R ENRAET DA CE LT Bk
ENRET L EEMA EOBENRH 5,

2020 fE 7 HBIfE, THWKEY X 7B OIEEY R @t 7 e o= 7 b
(2019 4= 1 ABRLA) | TiE, BEFOZHRAEL RE L, WAETHOWHA TV D HHER
BREOCAR— 7 HROBZ FEEATHZ LIk, BRILEDORE R L2 nd XK
BA2iToTW\WbH,

- RIEGEH O 72 O OIEHIEEE S TE Ty

BERRSCHIT D BhiE (R O\BERTCARELNL T —F BB LT, BWL &
WREFEOBEREW LT D0 DTz it L, FHERZ HE S RH 2L, K
SN & B SCE TR oY (ERuE R ERNREOREST) 2ED TWLERH D,

2020 £ 7 HBITE, [TEWSEY X 78O 70 OIEW R REN M7 r Yz 7 b
(2019 4= 1 HBHAR) | Ti, NBRO FTNMIT O R~ = o 7 LV OBz D TE Y |
[~ == 7V Tlk, EREEORTEHIES, BT — 2 REROKERED A I T
TR EVEI T RO LT F IRV 0 A F v, RIS IS AR D BT - G T
DRI EZ K > TV b,

CHIRERAS~D XA LY =R E IS RN N e ST

IRy DOE=FY 7 ICHFRMAERN 7 @RI SN TWERN, BARD X 572
TIVE A LR TIEAR <, AT 1 8] NBRO AES £ 7213 NBRO Ht5 H 5 A H 4 E S @ Hp I
B & | MFRMHEFHIE T 2 EB8HA (SD 1—R) ZEULL, FHEITICE IR

10



S TT—H % NBRO ARHE~Muikd 5, £ D NBRO AHIZ I TRER - AT 21T > T\ D,
ZOEDITHIZ 1 BIOHMT XY OBEEE=X ) U T ET L HEELESTNDTIZD, XA
LT THRREL, BROZMMNBELTELGEIE, VT XA LT OFREZ i
BT2ZENTERY, LENRS T, #A LY —72 Ui fE B~ B 0 584 0be i
BENTE RN,

c AU Z UG LI E B E O E N e

ISR OIS, REEEEGET . RS R R O 70 DI, BRIl L E T S M
FTXODY T NH A DIRERRERNLERTRTH Y | ithﬂﬁ;&ﬂﬁ%{ﬁﬁ%ﬁﬁr'@@ﬂ
Fh O 28k, U FAKRNLEHEIC X 2B EORRICET 527 — 57755§<*$ALT\ AU
TV ANTHIE LT = 0 B AR D B RS EEOBRE DN BHETH D,

2020 /£ 7 HBIE | fj‘:@ﬁéﬁ‘: U A7 IR 72 DI G e ik 7 m Y= 7 b

(2019 £ 1 ABAAR) | Tid, ED JICA FHELAL M EFEFEEITB W THA LT~

@ %ﬁu{ﬁl VAT LOBIT — 57 WP G, BERE L FEAEB ORI 2 BEE L., Hisk
(ZIE AT DRI 2 ﬁﬁ"éh&)@iﬁ%ﬁo’m\é

FREORIEICE T 2 BUR OB Z R T 572012, THIT XY EBEHR S AT A
FEANT D, BIGORERE L AR A REBIIERRIC 2T R0 EBRE Y T2 A AICE
L., REFHELZBZ 256 XRRICENERE RN T L5 LN E D, ZOTR
T ADEN L BARNEE - T EEIEEM OB 2 5 OfHMEZ 8 U C, NBRO 4 F ~DH i
EHEDD, TOVAT LAOEANIEL - T, B THEROBEEAZRT Z & CTAMEEOHD
IZHG59 5 2 L HIETE S,

Q@ HXREEEOEEME. BR NXBMEEL) SLUVEHE

SELRETHDHAY T BT, 2004 FED A > REERENE 2228 & LT 2005 45|12 K =%}
RIEZ B Uc, [RVEIT. BE SR AT O, BISKBOR 2 1% 0 KEE xR 6 i (7
07T 47) REME~YT FEELZEBIANE LTWD, BORAIIZIE, 2006 4F,
FHARBURNSHA TH H T~ & ZHE48 (Mahinda Chintana) |233KE (2010 FLE) 4L,
BES Db A BER T 5 Z L BB REBEBUOR O L S vz, F72. 2007 IR EFHB X
OR AR B B A Y T, 2030 O Z2fGHE & BR A a7 5 30 L LT TEFZEM
ﬂ%'%@%%Jﬂ%Eéﬂf%@

1-4 |2 SEEE B Ok 2 R~

7 JICA TRV Z v A EFEMRTFHIRIZ RIS BB K FEBERINERE Y 7 4 F L LR — b
2012 4F 12 H |
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B 1-4 KEEFEEAOMEER
g 0 %Y 5o [ RS E R e Y= 7 b

B SN BE T D AR AR 1, S > DRSO 2 R CTREFE B O FICEN S, KEx
ROMBIERE B TWD, £, 2007 FFRICIF, ERBKFHEZ B2 National Disaster
Management Coordination Committee : NDMCC), HEZEH 7T v b7+ — L&KM L., I F
F—OEHE, NGO, AT ¢ TR, Rt 7 ¥ —%0K 2T — 7 RV E —BoFRits
baED TN D, 2019 FRICETTOFREATTOIL 2019 4F 7 A BIfE, NBRO [XEPIEAT &
7o THY . BUEMM CEEEE) 132> Tn5,

BORAIICIL, 2006 4F, EFBARERMHAATH D [~ o #HE4E (Mahinda Chintana) |
NRE (2010 F&E) S, RO 2 ER T 25 Z ENPIREBBESROMEE Sz, F
72 2007 FEICIFSCEE PR L OVREA BN I S A A2 T 2030 4E D ZE R Rl & BH % 2
BT HLEE LT [EFEEMECR - 5HE 2030 ARESINTWD, 8

—F. AV T h OB BEER R OFHE 2 R EFIRT,

R 1-5 RS UNBKEAEERRVHE

Bh S BB LK/ B FRAZEEMERCR DL

Disaster Management Act no.13 of 2005 | 2005 4F /{fill &
MDM & £ U DMC THIELEDIEEH

Disaster Management Policy 2016 % K7 7 b

(NDMP) (2013-2017)

National Disaster Management Plan | 2014 4 “fili&¥ National Disaster Management Plan

(NEOP) TW5
Draft 55 E/E¥ T, Draft i3 Web 12T — /AR

National Emergency Operation Plan | Disaster Management Act W CIRET 5 L 5 ED LI

Disaster Preparedness and Response | 2012 4F,/IREH 2016 ‘FEHE, FEd

Wil A (DIMCEP)
Division: 72 divisions < Draft {Ek 7 #
GN: 905 GNs T Draft {ERFE &

Plans (district, division, GN levels) District: 15 districts THREF A, 2 districts (2B L TiX

Towards a Safer Sri Lanka Road Map | 10 FfflOika— R~ v 7

8 JICA TRV Z U HERK T v 7T MMERIVE « #EBHET 74 TV LAR—F 201342 H |
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B 5K BRI YA KRG E FRALEEMERCR DL

WRIE(2005 ), E(2006 4F)
UNDP OHEIZ X U SETEREIT A T 523, 2016 4F
BE, RIEHEE S

for Disaster Risk Management

Corporate Plan (2010-2014), Disaster | 2010 £ /K&
Management Centre * Corporate Plan (2012-2016) 3 i€ # #

Wi . 2V Z BT e 7T AERINE - HEEERRE Y 7 A TV LAR— R 201342 A
Centre (ADRC) Sri Lanka Country Report 2015

Asia Disaster

2 Z b EEME (B5KEE)  [Disaster Management Act no. 13 of 2005 1%, AA
DRERREAREIAYE T 2RV F o HOKEEFRETHY . 2004 FOEEKEFLZIT T
BEBEONTERETHD, ZOERICL - T, BRICET o REmERREHRECTHLEFK
b5 thike (National Council for Disaster Management (NCDM)) . 35X ONHSEHER D FE
HEtEEE T D EFR K EE )T (Disaster Management Centre (DMC)) iR E&E SN 7=, F7-.
2007 4E 11 AiciZ. B AMEE Ministry of Disaster Management and Human Rights) O
WEZHE L TAHAEFR KR LT ES (The National Disaster Management Coordination
Committee (NDMCC)) 7%, BUMf, K —H&BH, EEFERE, NGO 72 &b oK EMMA L L
TRE SN, FREREOIH, TKF) LT, BRETZIIALRFHEORENELFE
WAELD, FidELEs7REZEKRL, 2B AY Z U T OFENETZIEM DL R
EEAERIZE O L, B E R DRI, DN EEZMR., BEL, 320X 5%
B E T2 DR AR L TV D,

xR 1-6 RYSUNIETEHKEREE

3~ D =% K NAED PEFEF HE
HiE MLZEE ik e K L] 1%
Zel WNEL - B e e W RE S | WS | BT SR
HTH K55 e WERR R %E Ze A
Ok EE

BhSEETE & LT, AR5 KBEBE AN Tl L CW e HFES IO FET 5 & F
¥EOFEMRE, TR, BEEEER EOERE b LI, T T EIIHF L e —F
~ w7 (Toward a Safer Sri Lanka, Road Map for Disaster Risk Management) | 7% 2005
F12 HIZREFINTWD, T, AV Z U HEIZET B REORDL, B 5 BRHEI DRk
I OB e, BRI, BN 250 d L 7= TEZEDSEEH (National Disaster Management
Plan) | 1%, 2014 FRICHE S, F72, #5 L-Ub (District (J&) L~b| Division (i)
Loy, GNP L T8 ) @ TEETR « sfhaatl (Disaster Preparedness and Response
Plan) | OWENNERED HTWD, (2012 FBIfE) °

EFEENZEF (National Building Research Organisation: NBRO) | MDM 2k F @ +#b
KEXROF LR CTH Y | LK EITH ) D T ER, Y — K~ v TEk, HiEY -
HHEE RS 2 i L T %, NBRO DOFEMSEHIIAS . ERKEFOLR ST BREFF,
JEERTE, HUE T, @M B LFICE > T D,

NBRO % 1984 I NP DR CTRE S L7208, IERIRILITA S 720, 2007 £ 1 HIZE#®

9 Asian Disaster Reduction Center (ADRC) [ X U _R—[HEFHEER « AV Z ) L0 5IH
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INEIZHAD X VDM (2010 4F 4 H OSHRANE R EETEAMEE) OZ4 Tk E 72> 7=, NBRO IF
HENFREES CH 5, NBRO OffkZ X 1-5 12~ F, #JEE (Director General) X MDMIRK'E
O)IE)E‘G% 60

NBRO 4E YRR 2015 (12 L D &L ARERDIENIC 9 FWATO BREEAT2HT 5, BREKITE )
281 N, FEHH) 65 NDFF 346 A Th D, FHTHIL618.8 million Rs. TH Y | KT~
X, TONOD 5 EIT< 311.4 million Rs. ZiBR L O vz hEBICI A D
BENADEDTNDHHETH D,

® 1-b ERZEHEHZEF (NBRO) i

Hi#L : NBRO Annual Report 2015

BIAE, NBRO |ZIERVIRMLA A =77, IEENCER A AR ENAE LT TV EEMNS . T KEXTHR
DOHULHEBT & LT NBRO & NBRI (Institute) T BT 28E 3% 0 | EAVIRIL & HEFR %
1595 NBRIEDHIE DD 5L TN D, ERITBEICHESITELN TV DR, il E DR
X SN T2, NBRIVEAERNZT 5 & NBRI 23K FE U A 7 O @ & T~ HEFF 7] O FEFRAT
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1. BACKGROUND

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

Presently, the landslide early warnings are issued based on the amount of observation rainfall.
The improvement of landslide monitoring systems and method will contribute to disaster risk
reduction in Sri Lanka.

The purpose of this survey is improvement of the landslide early warning system through the
cooperation with National Building Research Organization (hereafter referred to as NBRO).
This survey implements the following for the achievement of this purpose:

0 To install the Landslide Remote Monitoring System (hereafter referred to as LRMS)
this is able to transmit on-site monitoring data using a radio communication network.

O To confirm landslide deformation based on several monitoring data such as
extensometer, rainfall gauge and other instruments.

O To support the determination of the reference value of appropriate landslide early

warning in NBRO.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
This project aims to verify availability and superiority of LRMS for sediment disaster risk

reduction, and to confirm methods and issues for dissemination of LRMS.
1) Expected Output 1

To confirm the correct operation of LRMS at the pilot sites and NBRO head office using the

cloud system.
2) Expected Output 2

To confirm availability of LRMS for sediment disaster risk reduction through landslide

monitoring by NBRO and evacuation drill at the pilot site.

3) Expected Output 3

To develop the maintenance system of LRMS at the pilot site by NBRO.
4) Expected Output 4

To prepare the dissemination plan for LRMS. This project aims to verify availability and



superiority of LRMS for sediment disaster risk reduction, and to confirm methods and issues for

dissemination of LRMS.

(2) Activities
1) Activities for Expected Output 1

1-1 Conducted the topographic and geologic survey at the pilot site and formulate the installation
plan for equipment and bore holes.

1-2 Remodel the LRMS for the pilot site, and manufacture it in Japan and sened it to Sri Lanka by
airplane.

1-3 Set up the equipment and bore holes at the pilot site using the installation plan, and installed a
server in the NBRO office.

1-4 Made a checklist of installation and operation of the system at the pilot site and confirmed the
operation with counterpart.

2) Activities for Expected Output 2
2-1 Assisted the NBRO on procedures necessary for radio wave application and permission.

2-2 Created a landslide early warning issuance manual draft with counterpart to set an alert and
evacuation standard based on the data of the pilot sites.

2-3 Implemented the training of the landslide early warning issuance manual draft for NBRO staff.

2-4 Assumed that a landslide has occurred at the pilot sites, issue an early warning and actually
confirmed the evacuation of the residents.

3) Activities for Expected Output 3
3-1 Prepared the manual for installation, operation and maintenance of the LRMS with counterpart.

3-2 Conducted the training for the LRMS installation, operation, and maintenance manual for the
counterpart.

3-3 Confirmed the countermeasures for failures and troubles of the LRMS with counterpart, and
improve the maintenance system of the LRMS.

4) Activities for Expected Output 4
4-1 Prepared a plan for future deployment for the LRMS installation.
4-2 Conducted a final seminar of this project for counterpart and relevant organizations.

4-3 Investigated disaster prevention budget in Sri Lanka and conducted applicability and market
research to other areas, such as dams, falling rocks, reservoirs and rivers.

4-4 Investigated intellectual property rights to counter imitative risks.

4-5 Investigated other products of the same scale as the LRMS and confirmed the comparative
advantage.



(3) Information of Product/ Technology to be Provided

The basic concept of The LRMS 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;

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).

The outline of LRMS is shown in Figure 1 and input instruments are shown in Table 1.

Figure 1 Outline of LRMS



Table 1 List of input instruments

(4) Counterpart Organization

National Building Research Organisation Ministry of Disaster Management

(5) Target Area and Beneficiaries



Figure 2 Target Area and Beneficiaries

(6) Duration
The survey executed 2 years and 6 months from 10/2017 to 3/2020.
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(9) Implementation System

Figure 3 Implementation Structure



3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey

Output 1: At the two pilot sites, the installation plan of the observation equipment was
formulated based on the aerial image survey and topographical analysis using UAV. In addition,
with the cooperation of the C/P, we were able to install the equipment and boring smoothly with
the permission of the TRC to use radio waves, the consent of the land owners, and the consent
of the nearby residents. At NBRO headquarters, a server dedicated to the system was set up, and
NBRO side made a new Internet connection and data shim card contract, and an environment
was established in which various data at the pilot site could be viewed through the cloud system.
For example as below,

We were able to demonstrate that NBRO obtains radio wave usage permission and transmits
the data of measuring equipment in the field wirelessly.

We have demonstrated that real-time observation is possible by building a cloud system by
introducing a dedicated server for LRMS into NBRO.

It was proved that all data of observation equipment was graphed and observed continuously
and stably at the headquarters and local offices.

The alarm devices (loudspeaker) and warning lights (LED lamps) installed on site confirmed
the operation when the evacuation standard value was exceeded.

In cooperation with NBRO staff, briefing sessions were held for local heads and residents to
educate them on necessity and importance.
On November 11, 2019, NBRO had requested LRMS remodeling.

The request was the following three points.

No.1 : Countermeasures for intermittent data communication
No.2 : Send easy-to-understand messages via SMS
No.3 : Improving the LRMS to compactible with the NBRO EWS

We therefore responded to this letter by improving LRMS to increase its suitability.
And we explained it to NBRO and got their understanding.

Output 2: Consultation with the government agency of the project implementation country

We held a seminar on standard setting for issuing landslide early warning, and introduced the
standard for warning and evacuation in Japan. In the future, we will work together with C / P to
create a manual for setting standards based on various observational data. Training related to
warnings was conducted in each district for local residents.

Output 3: One person has been appointed to maintain and manage the NBRO district office at
each pilot sites. The issue is the establishment of a system for maintenance and operation of
observation equipment and system operation. NBRO appointed a person in charge of the head

office of NBRO headquarters, We are preparing a manual for maintenance and operation of the



LRMS, and aim to establish a system. The following items have already been implemented.
Output 4: We visited public organizations other than C / P organizations, confirmed the
applicability of the proposed system in other fields, visited a private company that could be a
local partner, and discussed the cooperation system, local customs, for example, Sri Lanka
Railway and Road Development association.. We proposed development plans in other areas
based on the hazard map provided. A rockfall detection system along the Sri Lankan Railway

was proposed.
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization
One person has been appointed to maintain and manage the NBRO district office at each pilot
Sites. The issue is the establishment of a system for maintenance and operation of observation
equipment and system operation. NBRO appointed a person in charge of the head office of
NBRO headquarters. We are preparing a manual for maintenance and operation of the LRMS,
and aim to establish a system. The following items have already been implemented.
Also through the pilot project, the criteria for early warning is the rainfall, It can be set by
observation data of surface expansion / contraction amount, ground inclination amount,
groundwater level, and underground strain amount. The LRMS that can be monitored in real
time at the NBRO office has been constructed at two sites. As a result, it became possible to
monitor the rainfall and the movement of the ground in real time, and to make a comprehensive
judgment. NBRO staff was able to collect and accumulate data for issuing alarms. In the future,
if a standard value for issuing an alarm is set in the system, it will be possible to issue an early
warning by using Loud speakers and Red lamps.
The utilization is as follows,
1) District Office
We received a request to teach office staff about data analysis and the meaning of data. We will
try to respond as much as possible.
2) Community disaster prevention

At present, community disaster prevention is progressing in which a map showing the
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evacuation route is posted in the district, the district head measures the total amount of rain with
a graduated cylinder, and a hand-operated loudspeaker is evacuated based on warning standards
to evacuate the district residents. So it is hoped that our LRMS will be introduced even in such
areas.
3) Headquarters early warning criteria
Currently, a warning standard based on rainfall is being used. In the future, it is hoped that the
application of warning reference values based on these data will be examined and explored by
accumulating data using extensometers and inclinometers.
4) Other

Bridge location, It is desirable to install an EWS with an extensometer for the falling bridge
of the bridge due to sediment discharge.

Railway Installation of an extensometer or inclinometer on the slope using the EWS function

when rockfall occurs on a cut slope along the railway is effective.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
The LRMS which is adaptable to sediment disasters in Sri Lanka. In the other hand issue an
alarm shall be developed in pilot survey for disseminating Japanese technologies.
The technologies for the monitoring and management of data and the installation, operation and
maintenance of the system shall be transferred to management office. The pilot site staff who
received the technology transfer needs to transfer the technology to other staff.
The introduction of this system will improve the capacity to respond to disasters and minimize
the damage to local residents. Disaster prevention awareness of residents improves, and an early
warning system is constructed. Technology transfer of system operation improves disaster
prevention capability and reduces residents' damage. For example, by loudspeaker alarm with
turning a rotating LED light at the same time, the local people who hear or see these will be able
to evacuate and protect their lives.

(2) Lessons Learned and Recommendation through the Survey
Development of an early warning system, which is a soft disaster prevention system to protect
human lives, development of warning standards according to the characteristics of the region /
district for issuing warnings, and a disaster prevention system including information
transmission to research institutions and citizens related to disaster prevention technology We
recommend strengthening. In particular, based on the data of extensometers and inclinometers
that reflect the actual conditions of landslides beyond the rain gauge, the importance of issuing

warnings in conjunction with rainfall was confirmed.
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ATTACHMENT: OUTLINE OF THE SURVEY
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