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3—1—5 ZEWFREAEMMF ORI
3-4 2k 5L, ZEMOT L Kalthula District @ Kukulegana ([CAZ{E L, R#IZE T 5 HE

13 553.0mm IZE LT,

Colombo

34.7 mm \

Padukka Estate

387.2 mm
Ratnapura/'/

348.5 mm / \
Kukulegana \
5530 mm ~
Delewara Tea Fac.

Batuwanagala
395.6 mm 490.0 mm
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F3-1IEZERHM iz 200mm L ED HN& %2R L2 #RIc B 5 HREDO A, 147 H 0207
122017455 H 19 H 08:30~20 H08:30 ¥ TD METH D Z & &7, “999.0” [T XHl % <7,

200mm LA o> H Y& A Fods L 72 /9 R B P

x3—1

LON LAT 20 21 22 23 24 25/-T 2% [ 27 [ 2 May 2017
80.117| 68333 0.9 0.0 53.7 10.9 £0.4 3142 6.2 25 27.4 Awizzawella
80.167 6.35 25.0 5.0 0.0 75.0 65.0 258.0 45.0 3.0 0.0 Bentotawatte
80.567| 6.0667 0.0 1.1 1.1 7.7 946 202.8 15.5 0.0 0.0 Mapalana
80.381| 63301 6.1 5.6 0.0 80.5 70.6 395.6 66.7 6.6 1.5 Batuwanagala
80.162| 6.26B 5.8 6.3 1.1 132.3 53.6 278.7 33.2 0.2 999.0 Poddiwela Farm
80.667| 6.2167 0.0 0.0 0.0 0.0 33.2 235.2 224 0.0 0.0 Kirama [Muruthawella)
80.117| 6.8167 4.3 0.0 2.5 5.0 78.0 387.2 28.4 4.3 14.1 Padukka Estate
20.433 675 17.9 0.0 456 8.1 117.3 209.3 56.B 388 6.4 Guruluwana

80.17 6.93 1.1 0.0 31.2 2.4 B0.8 286.6 65.3 22.5 28.5 Elston
80.467| 6.5167 1.7 7.0 4.7 34.3 111.8 430.0 63.0 16.0 6.3 Delwala Tea Fac

80.36 6.51 10.0 3.0 28.0 32.0 87.0 553.0 110.0 55.0 3.0 Kukuleganga

20.38 6.72 3.0 1.1 223 299 104.1 3485 69.5 999.0 15.8 Ratnapura

3—1—7 Ratnapura |23} 5 WO Z/L
2 Y Z K4 R D Ratnapura
MM oRBRFTCO 3R EORMAEf LS L (K3-5), BEOEY—271%X5H 25 H 18

2V T AWEND 26 H 03 RFICHEAE LT,

H: 2 Y 7 R R/

MR BT CIE 3 Z L I EZ B L TV 5, W

Z DR D 9 BRI IT DX 252mm (22 L

77, 5 H 25 H 18 KRB WTKIEN 24.4CH 5 220CICHT L2 L%, ZOHBICHEILEN
ERICIEB L TCW-Z 2R LTW5,
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3—1—8 AVTFUHIREBRNODOHEHRFBE

1.

2017 425 A 15 HIEA 12:00 (LA F§_XTRA U 7 A EfH]) ORK[TRICIBNT, 5%
HEIZEORMEHCHNE BUENRED Z L 2R U,

2017 £ 5 7 16 H 12:00 DR THIZIH VT, K725 H 20 HLAREIZE o/ a3 TR & &
HWRREDLZ L EWMUT,

NNESHHEH2W@XW$ﬁ BWT, A%EHM. F125 H 25 HEAERIZH & &
WA E D Z &AW U7z, [F A @ Colombo WBEK'E FHTIZ 1T % Colombo i X B 55 25 3%
IZBWT, 5 A 25~26 HITHIT CTRMBAEDATEMD®H H Z & % Colombo WEDRE

(district secretariat) & OVHBIX IR B4R R 72,

2017 £4£ 5 J 23 HF1% 5:00 ([T K[ & MEUCE 2 & FpBlfEM A R Lz, FEHRTIT
5 A 25 HICEOMEEICI T 100mm Ll EDORBERARAET 2 A MEERH D Z & 255
HEE L, "ARJmiE 2017 4£ 5 A 23 HARET 11:00 (2, BikEE & >~ — (Disaster
Management Centre, LLF [DMCJ &9 .), #EREE . ESLESEMZEAT (NBRO) ZD M
CRIEMESHEAHE, KBERNEMH L, FAXSRIE. DMC O0REaxcEZER
2B W T Y I ZRIER O 21T - 7o, [RIRFIZ XG5 X Ratnapura, Deniyaya, Neluwa,
Kalutara O 45 AL o0 Hidsk L 0 & fEBREED |0 2 & 2@k L7,

2017 4= 5 F 24 H/F1£ 2:00 12 A U Z > 0 JAID MRS B8 W) TR & 58U BE 9 2 Fril iR R
WmERE LT,

2017 455 A 25 H /PR 5:30 12, 48 REEI A2 O KRBT 2 FeBllEE AR R S iz, A
U h OREEERIC kmfi1anuL@m#%ﬁéhék K7, Flo, REDE
WAz oW T [Galle & Ratnapura Tl 21 BEIZ 100mm LLEDO KA LTZ) £
fHERZFE LI,

2017 4£ 5 H 26 H AT 2:30 DX 4 F Ratnapura BLHIFTICICB W CREAEBRI S, FH
R 3:15 IR B AR E A DMC 12k L CE ORI & @ L7,

2017 4 5 A 26 H A1 5:30 (2 [iE % 21 FFfF 12 Southern N 7> & Sabaragamuwa M {Z 72T T
KA & U= (Ratnapura &S BLHIFT Tl 196.7mm @ K[ & 8Ll L 72) . Ratnapura .
Kegalle, Matara, Colombo O R TIX KRBTV D] EWVWIRRERERE LT,



3—2 BKkxtE

3—2—1 ~VarZ—2X32fklE

KEEHEOFRICELY, EHNY 272 —IC
T EZENG BHRARE LTV, #E5EOLREEICE
O, M EFRA O GBI &L T,

ATV — MiZ, DA OF ANDE Eifi~ D
HHIE D ER A TREARBR Y BRI | %X I
=0T Z ) OILES A LT,

H3—6

M3—7



3—2—2 HAJIOHE

FNNTBOIFEFRICFEEZHE AR L=2H LT VT TR TTFTERFLTANLE F
IZTA > REEATE TN IAE A9 100 km, Hitlkmifg 2,690 km* O[)11 T %, il 38 13K 0E 23485 L
TR o e b ENAE < WIRIESIFKIRE 7 M7 7 i OIER 36 km [X[# T 2,250
m 25 14m (2L T 5, FIRAEEIIAY T 0 O HMAT IR L, AR &L #T 6,000
mm, KT 2,000mm ToH Y | PRI 4,040 mm ITET D,

K3—8 AHIIFEER K3—9 AR
(Lh kb, RV Z AR EsRER L EH MR RS E CFR 213 H) 10X 5)

MK CTHLHLNR LI, ZoHBIZE FI L Yo 20 (EROFKAICER
SNTESY) L& U CRIEEIXELO PRSI 200D TR e g L 7e > TR . A
WINEZ OFFER~BE L E i 528 5 L 5 2 CHHEl - TX - BT L CEA~KL TV 5,
—Ji. ko RERE AW T D ZINEAR & I3RS TR BT T ol iz - Tk
HLLKIIETL, RNNCEAIZART S LI RBEBRE 0o T D, HUE A 72 Kk iz
ZORGEHIE D T 1Sk L2 RAKRICE K DNBEIEDO RN N TENZEN O L& — 5
LRI - THIL, BIEORNFE Z R LT- L858 T & 2 TR 2R RIEEIR TH
Do FERELTT T 7L LROBHBBIRVOEIOWKEEDF BRI LY EL,
IR 2PKRRE, A N ICHEREERZE XD Lo T D,
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F3 W] & A SR D)1 & oD e i A PR K I S D L & B E IR T AN Wit THRIAR)I D 5 5y
DLIRETH D0, W Z i 2 K OHEE it & ITFIR)I & REE TH 5,

£3-—2

Mekong Chao Phraya Kalu Tone Rhine Mississippi
Catchment Area (km?) 795,000 159,000 2,690 16,480 185,000 3,220,000

River Length (km) 4,350 1,100 101 322 1,230 6,210
Gradient (lower portion) 1/50,000 1/50,000 1/14,000 1/9,000 1/15,000 1/5,000

River Capacity 3,000~ .
= {?

(lower portion m*/s) 16,000 4,000 =3,500 21,000 14,0007 77,000

Discharge/Basin Area 0.020 0.022 1.287 1.274 0.075 0.024

Basin Retention Effect big big midium very small small small
Flood (peak) Duration 1-2 month 1-2 month 2~3 days 2 days 2 week 1 month

3—2—3 I OBELFEDOBK R
T VINZIE BN BR B & E L 1272 W INEBR R R EHE A X L0835 5 03 ATk K
XRBEEYIEETHD, 2070, ANNTERHEKFEZITOWE S o TORWIZIZRAEN

JNZENFITH %,

KEEFEE DMC I X A PEES 3 Il ORESEHILE ) 2 7 MEK &2 FICR L=, V)i
BN O T, FIMEIXIFITFHIEE SIS oA WA RE STV D,

X3 —-11

LENY—FKTy T

X3 —12

EBRIZK 5 2003 FOERELESE




3—2—4 20175 H OB NJNHIK DR DL
(1) 0] 1350
AN ORI OAERE L, MAOLFORELR L &b EOWMAFHTH S,
ZHAR FIRERICE O FFRE & V0O OBFEBR O R Th o7z, T 0720, BRI
R TIERIM ORI & THRIEEOERZK > T3,

EE3—1
{] VD 0> PRIEET 2 PR WIS AT B0 S HERRBAHI L FRED DR &2~ 7= LD Z &

EHE3—2
Google Earth (2 & % 20017/1/8 Eifg i & =45 AT X 5 A PAZE DRI



(2) THHER, HLE
TUES, HREL S b AR 2N 2 L D EEBIRERIC X2 —ROILE & v 5 KV
(X AN OPEIKNE EFAT X0 [RIRFEIC R AT BRI & NAKOME, CHERTE 5,

EE3—-3 Thi BEE3—4 fiEL



(3) HiREs UK EBHE D F N7 T it

FHE3—-5 3JhF7SmiEtnEERDES

JHIB VOBt K FE BRI & W 2 LEIE EoEEO T ) 7T RB BT ma )
SHEEIZLENILETHZEWIDOR, T M F T ITHOEEEDORTH D, LR IE5E &
LCOEBICIIFAZE IR LA =D B2 H 5 L IR 5BTh o -,

EE3—-6 JrFITSHHRHBLEOERRE



AMNEFEDLBEDBHBNOOEEINE LTI O Y T OREEWHAKRLI)TEVOE K
RMEHH L Y WITE RS0 D,

BEE3—-7 XIDOBRELETHEM - EROSIDE



FEE3-S8ERICALETAEDBED KL ZRTIFH

FE3—-9 JhrFI7SERANTER FE3I-10 JrFITSEEXIISHREBMTE
)Y/ 73 )Y/ 73

708, 2009 43 Ho TR Z o B KkmesR b st B A (238100 2 I vk o it KBS

W~ 22 =7 F Bt TcoT M7 I HtEHOILEREII TRO LB THY, —fHaEa
ZEREREDOT N7 IHEMPRKT DL ERo>TVND,

K3—13



3—2—5 EMFICX UKD
(1) FIRNBLIATIC X 2 R
MR L2 AN OBRIFT COREIZLLTOEBY TH S,

%*3—3
- Max 24 hour Rainfall mm
River Basin Station
Kalu Kukule P AEX)Il 646.6 246 -
Paragoda &% Pl 569.7 = =
Millakanda THAEX)I  428.5  220.3 -
Ratnapura EFEA 368. 5 347 -
Ginganga Thawalama 297. 8 193.5 -
Baddegama 199 146. 7 -
Deniyaya 513.2 730 =
Nilwala Panadugama 356. 7 = =
Sapugoda 343. 7 = =
Pitabeddara
Kelani
Ganga Hanwella 407 169
Deraniyagala 303 355. 6
Avissawella 265 240. 4

2003 AUk AK LV b 24 RN ETIE L A FOBIHIFT TRENWZ E DS 5,
BEIZHAARTO 24 RN EDO R KEIZRRBITOFR—LX—TI12L 5 L 852mm Th 5,

£3—4
Prefecture Point Observed
mm date
1 Kochi Yanase 852 2011/7/19
2 Nara Hidegatake 844| 1982/8/1
3 Mie Owashi 806/ 1968/9/26
4! Kagawa Utsumi 790 1976/9/11
5! Okinawa |Yonakunijima; 765 2008/9/13

Top 5 of Japan observed daily rainfall

BBz, 7 87T TOHENEDOMEFGIX, Rasmy EORE LD E, 7 M)
T RO 7T BT TR BT 50 MR Y O & /o TV D,



H3—14

(2) /KR EEAM
2017 K TOPAKNITFEMRIC L D L. LT O X 5 ITKAMMESRET, BT 25 2
B X )T 25~100 45, =/LT F)II T 75~100 FERERAY L A STV 5,

%=3—5

2016 FFITHAK & R o T2 T =)IE, AENIWNE S D72 < 10 FMERBE OUKB A L
e, EEhTnd,

3—2—6 HAJILUSOUKIRIL

VNS TEHEBKRBEEDORE P oT-DIL, XU E=LVTII)NTHD, THHITHONT
FEANY a7 2 —noDMEDHTHY . AENXIZE A STHEBREED LT,

2L, P OREIEEF)IOLFBRKRENEIICRZ D bOO, TE{LOBRENMEL, #
RENZII I V)INE EDRFENH TR WEERTH 5,



xK3—6 EHEBICLIHE—E



(1) F)I

1) A
FOPHZES ZIF EBHE TIX
72 < T EE O D IR O s
Mz & o AT b BB A B
N ED-TmEHICRZ D,

FEE3I—11 FUNAOBRVETROBETIIT

2)  FiiES
XU TIE FRERIC R R 2R HEBh 23 4L 82
INTEY, —HARNPRHEVILE LT
WRWEDIZRZDbDD, BBNHOLE
D (FoGETHM) TIENAKILEZ
FAELTWSL LI R A, BFHRK
RODRREFE LA THEILENR S
LZEIICHRZD,
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Map of Disaster Affected Areas

Fig. 1 Map of Fully and Partially Damaged Houses!

thttp://reliefweb.int/sites/reliefweb.int/files/resources/20170605_IOM_Displacement_M
ap.pdf
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1. Background
1-1 Outline of the disaster

Since 24th May 2017, the unprecedented heavy rainfall caused severe
floods and landslides over the Southern and Western areas of the Democratic
Socialist Republic of Sri Lanka, which resulted devastating damages to lives
and properties. According to the Government of Sri Lanka (hereinafter
referred as “GOSL”), as of June 3, 211 people died, 96 people have been
missing, and about 704,000 people have been affected. 2,545 houses were
fully destroyed, and 15,897 houses were partially damaged.

1-2 Request from the Government of the Democratic Socialist Republic of Sri
Lanka

On 28th May, the GOSL requested the Government of Japan (hereinafter
referred to as “GOJ”) to provide emergency relief goods. In addition, the
GOSL requested the expert team from the GOdJ on 29th May to provide
technical advice on effective measures at short-, mid-, and long-term flood

and landslide controls.

1-3 Response of the Government of Japan

In response to the request from the GOSL, the GOJ immediately decided
to provide emergency relief goods (tents, plastic sheets, sleeping pads, etc.),
which were handed over to the GOSL on 31st May, followed by the dispatch
of the Japan Disaster Relief Expert Team (hereinafter referred to as “The
JDR Team”), which arrived in Sri Lanka on 3rd June.

The JDR Team consisting of ten technical experts in the fields of flood
control, erosion and sediment control, water resources, flood forecasting, and
remote sensing have visited and surveyed affected areas. In addition, a
series of meetings were held with relevant organizations and stakeholders of
the GOSL, where the countermeasures to reduce/prevent the secondary

disaster risk and damages were discussed.

2. Outline of the JDR Expert Team
2-1 Purpose
The JDR Expert Team was dispatched to Sri Lanka for the following
purposes.
€ Short term response
* To assess the affected sites.



* To provide technical advices for the response of damages caused by the

heavy rainfall; monitoring for preventing secondary disaster, and advice

for evacuation.

4 Mid and long term countermeasures

* To consider possibilities for future cooperation such as developing Flood

Mitigation Master Plan.
2-2 Member
Title Name Specialty Organization Period
. Counsellor, the Embassy of Japan
Leader Koji YAGI 6/3-5
in Sri Lanka
Hiroaki Minister Counsellor, the Embassy
Leader ] 6/4-10
SANO of Japan in Portugal
o DRR Policy/ Distinguished Technical Advisor to
Deputy Kimio )
Flood Control/ the President, Japan International 6/2-11
Leader TAKEYA ] )
BBB Policy Cooperation Agency (JICA)
Disaster Relief Officer,
Senior Humanitarian Assistance and
Yusuke
Advisor to Emergency Relief Division, 6/2-11
ARAKI
the Leader International Cooperation Bureau,
Ministry of Foreign Affairs
Ministry of Land, Infrastructure,
Takayuki | Erosion and
Expert Transport and Tourism, Officer of 6/2-11
NAGAI sediment control o )
Minister's Secretariat
Head, Sabo planning Division, Sabo
Wataru Erosion and Department, National Institute for
Expert 6/2-11
SAKURAI | sediment control | Land and Infrastructure
Management
Senior Researcher, International
Abdul
Wahid Water resources, | Centre for Water Hazard and Risk
ahi
Expert flood forecasting, | Management ICHARM), Public 6/2-11
Mohamed ) )
remote sensing Works Research Institute (PWRI),
RASMY
Japan
Cooperation Acting Director, Disaster Risk
Cooperation Yoichi ) )
Planning/ Flood Reduction Group, Global 6/2-11
Planning INOUE
Control 2 Environment Department, JICA
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Cooperation Rie Cooperation C(.)u.njcry Officer, Sou-th Asia
Planning TOMITA | Planning Division 3, South Asia Department, 6/2-11
JICA
Relief Officer, Emergency Relief
Coordinator Yumeka Logistics and Division 2 and 1, Secretariat of | 6/2-11
OTA Coordination
Japan Disaster Relief Team, JICA
2-3 Schedule
Date Activity
3-Jun Sat AM | Arrival at Colombo
15:00 | Meeting with Embassy of Japan and JICA Sri Lanka Office
4-Jun Sun | 09:00 | Joint Meeting with Ministry of Disaster Management (MDM)
(Secretary, MDM, Director General, National Building Research
Organization (NBRO), Additional. Director General, Department
of Irrigation)
11:00 | Aerial Site Survey (Rathmalana, Matara, Walasmulla, Katuwana,
Pitabaddara, Deniyaya, Lankagama, Neluwa, Bulathsinhala,
Palindanuwara, Ayagama, Kalawana, Palmadulla, Rathmalana)
5-Jun | Mon | 10:00 | Meeting with Hon. Minister of Ministry of Disaster Management
and Media Briefing
PM | (Flood Team) (Landslide Team)
Site Survey in Kalutara (Kalu | Site Survey in Eheliyagoda
Ganga mouth, Bolgoda Flood
Control Structure etc)
6-Jun Tue Site Survey in Ratnapura Site Survey in Kalutara
7-Jun | Wed | 9:00 | Meeting with Director General, NBRO
10:30 | Meeting with Secretary, Ministry of Irrigation & Water Resources
Management, and Director General, Irrigation Department
8-Jun Thu | 11:00 | Meeting with the Ambassador of Japan
9-Jun Fri | 10:30 | Reporting to Secretary to the President
18:00 | Reporting to Hon. Minister of Irrigation & Water Resources
Management
10-Jun | Sat | 10:00 | Reporting to Hon. Minister of Disaster Management (TBD)
11-Jun | Sun Departure from Colombo to Tokyo




3. Result of the investigation

The result of the investigation is presented in three categories;
precipitation, flood and landslide. For each category, situation analysis or
assessment is given, based on which recommendations for countermeasures

are made.

3-1 Precipitation2
3-1-1 Large-scale weather situation
The heavy rainfall this time resulted from the combination of following
weather situations;
a) A low pressure system at the pre-cyclone stage locating in the center of
the Bay of Bengal,
b) Wind convergence of South-westerly Monsoon with moist air,
c¢) Existence of Monsoon trough (ITCZ) near Sri Lanka,
d) Effect of Madden-Julian oscillation (MJO).
3-1-2 Large-scale rainfall patterns
In the southern part of Sri Lanka, a small-scale convection was started
to grow in the morning on 24th May 2017. It developed into a mesoscale (300
km-—scale) convection in the midnight from 25th to 26th May and resulted in

unprecedented heavy rainfall in south and south-western part of Sri Lanka
(Fig. 2)

Fig. 2 Development of meso-scale convective system from the JAXA’s Global
Satellite Mapping of Precipitation (GSMaP) during 24th-27th May 2017

3-1-3 Daily rainfall maps
The maximum rainfall amount was recorded at the southwestern part of
Sri Lanka from 25th to 26th May 2017.

2 Based on the data provided by JICA Long Term Expert Dr. Ishihara and Department of Meteorology
(DOM)
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Fig. 3 Daily recorded rainfall amount (mm) and distribution over the Sri Lanka
during 24th May-27th May 2017

Fig. 4 Daily accumulated rainfall amount (mm) and distribution over the Sri Lanka
on the heavy rainfall day, 25th — 26th May 2017

As shown in Fig. 3, the rainfall started over the disaster region from
24th May 2017, and was intensified on 25th and 26th May 2017. The center
of the rainfall area was situated at Kukulegana in the Kalutala District with
a daily maximum rainfall of 553 mm which resulted in heavy flooding and

severe landslide in Kalu and other adjacent river basins.

3-1-4 Rainfall time series at Ratnapura
The recorded rainfall time series at the Ratnapura Regional Office of

Department of Meteorology (DOM) during the disaster period shows the
8



peak of the rainfall occurred from 18:00 LST on 25th May to 03:00 LST on
26th May 2017 (Fig. 5). The total rainfall was reached 252 mm during 9
hours period. The abrupt decrease of temperature from 24.4°C to 22.0 C at
18 LST on 25th May implies the vigorous activity of thunderstorms during
the period.

Fig. 5 Observed rainfall and temperature time series at Ratnapura during the heavy rainfall d

According to the preliminary analysis, the precipitation is estimated

around 50 years return period at Ratnapura

[T1]

i
ot

.
ot

1.0 10.0 ., 100.0 1000.0
Return period

Fig. 6 Analysis of return period for extreme rainfall



3-2 Flood in May 2017
3-2-1 River characteristics

The Kalu Ganga, originates from the central hills of Sri Lanka, flows
through Ratnapura and Horana and discharges into the Indian Ocean at
Kalutara with a total length of about 100 km and catchment area of 2,690
km2 (Table 1 and FIg. 7). Between the source of the river and Ratnapura
town, the river stretch is characterized by a narrow bed with high banks on
both sides and river drops from 2,250 mMSL to 14 mMSL within its first 36
km before it reaches Ratnapura town. The river basin lies entirely within the
wet zone of the country and having average annual rainfall in the basin is
4,040 mm with ranging from 6,000 mm in mountainous areas and 2,000 mm
in the low plain. Table 1 compares the characteristics of Kalu Ganga with

other river around the world.

Table 1: Comparison of Kalu Ganga characteristics with other rivers

Mekong Chao Phraya Kalu Tone Rhine Mississippi
Catchment Area (km2) 795,000 159,000 2,690 16,480 185,000 3,220,000
River Length (km) 4,350 1,100 101 322 1,230 6,210
Gradient (lower portion) 1/50,000 1/50,000 1/14,000 1/9,000 1/15,000 1/5,000
River Capacity 3,000~ o o
(lower portion m3/s) 16,000 4,000 =3,500 21,000 14,0007 77,000
Discharge/Basin Area 0.020 0.022 1.287 1.274 0.075 0.024
Basin Retention Effect big big midium very small small small
Flood (peak) Duration 1-2 month 1-2 month 2~3 days 2 days 2 week 1 month
20
(a) o (H'EL 2000 ‘ (b)_ - - H |
N - @ =
P - Low 4 - == =——- - ——-—-—--- 5
“"@E — iVEer
b g = *n-!h B faing dvergange 10 4 ——— 1 ,,,,,
S R
AR - |
I 1Y el WA LTSI I p "

Elevation (m - #SL)

Honggmuwa Ganga

Source: Department of irrigation

] 10 20 30 40 50 60 70

Chainage (km)

Fig. 7 Plots for digital Elevation Map (DEM) of Kalu Ganga basin, river network,

rain and discharge gauges, and longitudinal profile along the river
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3-2-2 2017 Flood evaluation
According to the JICA study conducted in 20113, the estimated return

period and corresponding river discharges at each control point are in Fig. 8.

Kalutara Putupaul a EY
Fyears | 1600 [Zvears [1.780 Ellagana m/sec
avears | 2,160 [Syears |7, 080 Zvears |1,020 Ratnapura Walwala
Syears | 2.570| |Syears |7 480 gyears | 1.2100 Gyears 430 [Zyears 750
W0years | 2,030 [W0vears | 2,650 gyears | 1.4200 [Gyears 560 [3years 200

‘ Fyears |5, 0a0| [S0vears |3, 500 ;g‘!ears ;fﬁg Syears 670 [Syears 350
vESFS 10vears B40| [10years 440,
Kalutara Putupaula Ellagawa  [S0vears [1.110| [30years |50

Ratnapura  Malwala

[ ] [ ] Y e .
‘ ® .
Ml.lakanda e Dela
Ni lakanda

Zyears 450 Dela
Iyears 580 ZyEars 170
SYEArs 700 Jyears 200
10vears B20) SYEArs 740
Mvears 1,130 10years 280
S0years 290)

Way Ganga

Kuda Ganga

Fig. 8 Plots for estimated return period and corresponding river discharges in main

Kalu Ganga and tributaries

Fig. 9 Plot for rainfall and water level during the flooding at Ratnapura gauging

station (data was obtained from the irrigation department, Ratnapura branch)

Fig.9 shows the rainfall and water level time series during the May 2017

flooding. Time lag between peak rainfall events and peak discharge as well

3 Interim Report of “Preparatory Study for Flood Risk Management and Climate
Change Adaptation in South Western Sri Lanka”
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as between minor flood level and major flood level were very limited (less
than 10 hrs) since the intensity of ’rainfall was very high and continuedJ[TZ]
for several hours.

Table 2: Comparison of highest water levels and corresponding return period

According to the data obtained from the Irrigation Department, highest
water level of main control point for 2017 and 2003 and the return period of
water level for 2017 are shown Table 2. Based on frequency analysis of peak
water levels, 2017 flood water level is estimated to be around 25 years return

period.

3-2-3 Possible countermeasures for future “Safe & Resilient Sri Lanka” for

Kalu Ganga

The characteristic of Kalu Ganga can be divided based on gradient into
two parts, upstream and downstream by the middle reach at Ellagawa
control point. Therefore, the structure countermeasures are proposed
separately for upstream and downstream.

As an overall recommendation, it is better to plan future flood control in
Kalu Ganga for a minimum of 1/30 years return period based on the concept
of “Build Back Better” of Sendai Framework for Disaster Risk Reduction
2015-2030 of United Nations, to which the GOSL also agreed.

(1) Structure measures
Possible combinations of flood control structure measures for upstream,
especially for Ratnapura town

€ New reservoir upstream in Kalu Ganga

4 GOJ proposed BBB concept during the negotiation of Sendai Framework as follows,
“Utilize disasters as an opportunity to create more resilient nations and societies than
before them through the implementation of well-balanced disaster risk reduction
measures, including physical restoration of infrastructure, revitalization of livelihood
and economy/industry, and the restoration of local culture and environment.”

12



€ New reservoirs in Way Ganga
€ Flood way bypassing Ratnapura
€ Flood bunds

€ Retarding ponds with appropriate land use plan and regulation

Possible combinations of flood control structure measures
downstream, especially for Kalutara town and suburb regions
€ Flood bund with the consideration for standing water
€ Retarding ponds with appropriate land use plan and regulation

€ River mouth expansion and guide levee

(2) Non-structure measures
Possible Non-Structure measures common for whole river basin

€ Appropriate land use plan & regulation

for

€ Last one mile dissemination methodology of early warning for the

remote areas

€& Enhancement of the observation capabilities (rainfall, river cross

section survey, Height vs Discharge (HQ) curve, etc.,)

€ Local Disaster Risk Reduction (DRR) strategies and plans in-line

with this Master Plan and the Sendai Framework

3-3 Landslide disaster in May 2017
3-3-1 General findings

* Most of the landslides are categorized as shallow one, which is the typical

type caused by heavy and intensive rainfall.

- It 1s remarkable that the collapsed soil flowed down for long distance,

although the heights of the slopes is not so high.

* The risk of secondary landslide occurrence around the scarp or tension

crack is still remaining.
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3-3-2 Recommendations of short term countermeasures to reduce secondary
disaster risk

* There are still possibilities for the
secondary landslide because of the
remaining of unstable soil mass on
the slope and tension cracks around
the scarps and on the collapsed
slopes.

* Following condition will have the
high possibilities to trigger the
secondary landslides on the slope;

a) The remaining of unstable soil ~
mass in the upper portion of the
scarp

b) The tension cracks are identified
around the landslide scarp.

¢) The remaining of unstable soil Fig. 10 Landslide at Pahiyangala

on the slope whose gradient is more than 30 degree.
d) Rich of surface flow and appearance of the spring water on the
collapsed soil.
* Following conditions should be paid attention as the warning signals of
secondary landslide;
a) a small scale of landslide,
b) rock fall,
¢) sudden increasing of spring water volume,
d) changing to muddy spring water
color,
e) deforming of slopes.
* Immediate evacuation should be
needed in the case that the above
mentioned warning signals are
1dentified. In addition, no one
should approach the landslide slope
during rainfall.
* The extension of crack on the slope

should be monitored continuously. If Fig. 11 Simple rain gauge
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no extension of the cracks is observed, the risk of secondary landslide may
not be high and it will tend to disappear later.

« It is important to pay attentions for the amount and intensity of rainfall
event. Immediate evacuation should be carried out without further delay
at the time when it started to rain heavily. The practice of simple rain
gauge operation which can be handled by local communities would be

enough and effective for the evacuation judged by themselves.

3-3-3 Recommendation of mid- and long-term countermeasures
€ Update and further development of existing landslide hazard map

Fig. 12 The schematic figure for the classification of hazard area in Japan

* The areas to which collapsed soil may reach should be indicated on the
hazard map to make the residents aware of the possible risk and damages
to their lives and properties.

+ To achieve this purpose, field investigation should be done to collect the
essential information, e.g., the height of landslide slope, the travel
distance of the collapsed soil, the gradient of the collapsed soil deposition
area, and area of collapsed slope. It 1s important to continue the field
survey in the affected area to accumulate the essential data as mentioned
above when landslide disasters occurred.

- It 1s important to improve the hazard map by utilizing the topographical
analysis of landslide slope. The accumulation of LiDAR data 1is
recommended to clarify the detailed topographical features before the

landslide occurrence that can contribute to effective countermeasures.

15



€ Formulating warning criteria of rainfall for landslide

» Warning criteria of rainfall for the landslide should be formulated at each
division level based on past experienced disasters.

* As NBRO has conducted continuously, data of the disasters should be
recorded appropriately for confirming rainfall criteria.

* When Doppler radars are installed, Doppler rainfall data should be applied

for revising the criteria.

€ Enhancing education on landslide disaster
* Education on landslide disaster should be implemented for deepening the

villager’s understanding of importance of early evacuation.

€ Structure Measures
» Critical points of structure measures for avoiding disasters are as follows;
a) For stabilization of unstable soil, making the gentle slope gradients by
cutting unstable sediment is required.
b) For avoiding infiltration of water into the slope, drainage facilities for

surface water are required.

€ Consideration for the artificial change of slope by the development

activities

» Cutting the foot of slope makes the entire slope unstable. Development of
new houses and plantation schemes must be carefully avoided these
risks.

» Especially on slope used as plantation, adequate drainage should be
applied on the slope to avoid over-infiltration and erosion caused by
surface flow.

€ Enhancement of method and technology for prediction of landslide
needed for the appropriate warning and evacuation.

+ For achieving long-term goals, it is effective to use numerical analysis method to
provide accurate disaster warning such as prediction of river water level, timing of
collapse and extension of landslide soil. In order to enable this numerical analysis,
it is important to stock the information from the investigations of disaster event,
hydrological data, and topographical data. By using these data, parameters of
numerical analysis can be decided. Development of tools for converting raw data

16



4.

L AR 2R 2

and technical findings into comprehensive information may require for end-users

(e.g. convert rainfall and simulation results into hazard maps, possible evacuation

route)

Recommendation to the GOSL

The JDR Expert Team recommends GOSL to adopt following measures:

Early Warning and dissemination (e.g.

broadcasting technology for remote areas)

Promotion of resettlement from risk area

utilizing mobile phone

Land use plan and regulation with proper risk profiling, for risk area and

retention area

Hydro-meteorology and landslide observations

Risk profiling and basin based DRR strategy

Investing in Disaster Risk Reduction for sustainable development

To look at the case in Japan, the GOJ has allocated 5% to 8 % of the

national budget to DRR investment, which brought about dramatic

reduction of disaster damages.
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5. Possibilities for future cooperation
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Co-operation and Development (OECD))
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Fig. 13 Case of Japanese DRR investment

Japan has been implementing a number of projects in the field of

disaster risk reduction in Sri Lanka. This includes the formulation of

“Roadmap for Disaster Risk Reduction: Safe and Resilient Sri Lanka” |,

made by Ministry of Disaster Management (MDM) in collaboration with
JICA.



This disaster provides an opportunity for the GOSL to reconsider the
necessity to build more safe and resilient Sri Lanka by “Build Back Better”
concept, as Sendai Framework for Disaster Risk Reduction indicated as a
priority action. This would suggest that all the DRR efforts need to be
implemented by the strong leadership under MDM in line with this
Roadmap.

Japan is willing to cooperate closely with the GOSL inDRR.. The GOJ
and JICA are ready to continue discussion in this regards.

The JDR Team recommends that the GOSL should put more investment

in Kalu Ganga, Gin Ganga and Nilwara Ganga.

5-1 Upcoming steps
€ To send an Advisor on DRR to Sri Lanka

JICA will send a long term expert to strengthen institutional and
operational capacity of MDM Sri Lanka.
€ To Establish Doppler Rader System

The GOdJ is considering to provide grant aid for “the Project for
establishment of Doppler Rader Weather System Network” to improve

real-time rainfall observation.

5-2 Possibility of future cooperation
€ Master Plan for Kalu Ganga

While numerous studies were conducted by various partners, none of
them were implemented in this basin.

The JDR Team recommends that the GOSL should upgrade Master
Plan biT3ly taking into account new factors, such as recent urbanization,
land use change, and climate change effect. The GOSL's ownership and
commitments for future implementation of the Master Plan is extremely
important. Japan is willing to share our experience and knowledge in this

regard.

End.
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Sunday Island (News), 11" June 2017, Pg. 7

Japanese disaster management experts submit final report

The final report of the Japanese disaster management expert team that came here soon after
the flood and earth slip disasters have been presented to Disaster Management Minister
Anura Priyadarshana Yapa, Irrigation and Water Resources Management Minister Wijith
Wijayamuni Zoysa and President’s Secretary P.B. Abeykoon, the Japanese Embassy in
Colombo said yesterday.

"In its final report the team recommends certain measures such as early warning and
dissemination, promotion of resettlement away from potential risk areas, proper land use
plan and regulation with risk profiling, hydro-meteorology and landslide observations, risk
profiling and basin based disaster risk reduction (DRR) strategy and investment in DRR for
sustainable development,” an embassy news release said.

The Japanese team met with disaster management and irrigation officials and officials the
National Building Research Organization. The team which came here to assess damage
provides technical advice for responsive measures visited landslide and flood affected areas
in Eheliyagoda, Kalutara and Rathnapura.

"Japan intends to continue its cooperation and work closely with the Government of Sri
Lanka in the area of DRR for sustainable development of the country,” the release said.

http://island.lk/index.php?page_cat=article-details&page=article-details&code_title=1664
97



The Sunday Times (News), 11" June 2017, Pg. 1

Japan landslides prevention experts at work

In the aftermath of the floods and landslides, Japanese experts rushed to Sri Lanka to
examine the cause of the landslides and how to prevent future calamities. The disaster risk
reduction experts are seen inspecting the rocks at Baduraliya. Please see story on Page 10.
Pic by Indika Handuwala

http://www.sundaytimes.lk/170611/news/japan-landslides-prevention-experts-at-work-24
4963.html



The Sunday Times (News), 11" June 2017, Pg. 10
How to cope with disaster: Lessons from Japan

The Japanese Disaster Relief Expert Team concluded that Sri Lanka’s infrastructure is not
strong enough to withstand a rainfall such as that experienced last month. Member of the
team, akeya Kimio, told the Sunday Times that the country had not invested in coping with
disasters of such magnitude and disasters were to be expected when the country experiences
a heavy rainfall.

The Japanese team at the site of a landslide in Kosgulana, Baduraliya. Pic by Indika
Handuwala

The team handed over their report to Disaster Management Minister Anura Priyadharshana
Yapa yesterday in Colombo. Mr. Kimo pointed out that the country has to use this disaster as
a trigger and start investing in future disaster mitigation. “Use the Budget to make an
investment. It is the only way you can be prepared for such disasters and form a safe and
strong society,” he said. He added that even if it’s an environmental issue or investment
problem, the government can only cope with the consequences if money is allocated in the
Budget. In a way, he said, it would be like support from the people.

Some of the pre-disaster investment recommendations for the Sri Lankan Government were:
early warning systems, methods for dissemination of information to remote areas,
resettlement away from risk areas, hydro-meteorology and landslide observation systems,
and investing in disaster risk reduction for sustainable development.

He pointed out that this disaster provided an opportunity for Sri Lanka to build a safer and
more resilient country based on the ‘Build Back Better’ concept to prevent the same
disasters happening in the same place every year.
http://www.sundaytimes.lk/170611/news/how-to-cope-with-disaster-lessons-from-japan-2
44858.html



Sunday Observer (News), 11" June 2017, Pg. 1

Natural disasters: Japanese team recommends early warning system

The Japanese disaster relief expert team which arrived in the country after the deadly floods
and landslides, has highlighted the necessity for a regulated early warning system to avert
loss of life due to similar natural disasters in the future.

The team which was flown here on to work with local experts to unravel the causes of the
recent disaster which killed over 200 and rendered another 70 missing, presented their final
report to the Government yesterday.

The team was required to assess the damage in the affected areas and provide technical
advice for responsive measures, including secondary disaster preventive measures and
recommendations. Along with officials of National Building Research Organisation
(NBRO), Ministry of Disaster Management and Irrigation Department, the team visited
landslide and flood affected areas in Eheliyagoda, Kalutara and Rathnapura.

The final report was presented to Disaster Management Minister Anura Priyadarshana Yapa,
Irrigation and Water Resources Management Minister Vijith Vijithamuni Soysa and
Secretary to the President, P.B. Abeykoon.

Among the proposed measures for disaster risk mitigation are early warning and
dissemination, promotion of resettlement away from potential risk areas, proper land use
plan and regulation with risk profiling.



The Japanese experts have also highlighted the need for Hydrometeorology and landslide
observations to minimise human deaths due to landslides. Hydrometeorology is a branch of
meteorology and hydrology that studies the transfer of water and energy between the land
surface and the lower atmosphere.

They have also emphasised risk profiling and basin based Disaster Risk Reduction (DRR)
strategy and investment in DRR for sustainable development. A similar Japanese team
investigated the Meethotamulla garbage dump collapse.

http://www.sundayobserver.lk/2017/06/11/japanese-team-recommends-early-warning-syst
em



Daily Mirror (Sri Lanka), 12 Jun 2017, Pg. 6
Japanese Disaster Relief Team presents its final report to DM Minister

The Japanese Disaster Relief (JDR) Expert Team has presented its final report to the Disaster
Management Minister Anura Priyadarshana Yapa, following the completion of its activities,
in the presence of Irrigation and Water Resources Management Minister Vijith Vijayamuni
Zoysa, and Presidential Secretary P B Abeykoon, a statement said.

The Japanese Expert Team arrived in Colombo last Saturday to assess the damages of the
affected areas and provide technical advices for responsive measures, including secondary
disaster preventive measures, and recommendations.

During their stay, the Expert Team members visited landslide and flood affected areas in
Eheliyagoda, Kalutara and Rathnapura with the officials of the Ministry of Disaster
Management, Irrigation Department, and the National Building Research Organization.

In its final report, the Team recommends certain measures such as early warning and
dissemination, promotion of resettlement away from potential risk areas, proper land use plan
and regulation with risk profiling, hydro-meteorology and landslide observations, risk
profiling and basin based Disaster Risk Reduction (DRR) strategy and investment in DRR for
sustainable development.

Japan intends to continue its cooperation and work closely with the Government of Sri Lanka
in the area of DRR for sustainable development of the country.
https://www.pressreader.com/sri-lanka/daily-mirror-sri-lanka/20170612
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