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B 2 Hosrc ) 4 & 2 7 91 (National Institute for Land and
Infrastructure Management, NILIM ) 2 /&> ® 2 2 4 » d j@ " F=
LTIV ERPYEE BB (Junichi YOSHITANI) # L iz >
#4% = " Hydrologic modeling for climate change impact assessment
in Japan ;> ¢t = & % % 3% 1st International Climate Change
Conference, 2011 World Environmental & Water Resources Congress,
Palm Springs, California, May 22-26,2011 > 2 p X & 40T
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Newly X-band MP radar network to monitor
torrential intense rains as adaptation

Fy 2010 : 11 radar stations
Fy 2011 . 15 radar stations, Full operation starts in FY2013.
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GCM resolutions

N

Resclution of climate changs
prediction models has besn
enhanced yesr by year

FTT Pt ASsassmes Fenat
{19901 Hodzontal rescistion of
anout 500 km

e adona

F-24 £2 GCM = % j2#5 &

Daily maximum precipitation by region

Future rainfall amounts were predicted
8.3 madian valus of

AvarageTainfail in 2080-2059 paricd
Avaraga rainfail in 1575-1355 pariod

Tha sbowve equation was obtalined based
on the maximum dally precipitation In
tha year atasch survsy point idantifisd
In GCM20 (A 1B soanario].

o | moxead 1.24

@ | Tonoa 1.22

FRES 1.1

& | momio 1.14
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| sz 110 e [as~1.10
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Impact on design flood peak discharge in 9
rivers (GCMZO)
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W RMEFIAIFL RFAT R A A% (Minoru KAMOTO ) 2T %
FRHICL I ERNTORCEN ) FHEFALE O RE S~
2% 0 @ 3 Integrated Flood Analysis System (IFAS) -~ Rainfall
Runoff Inundation Model (RRI) -~ Flood Disaster Preparedness

Indices (FDPI) rz 2 Cyclone risk mitigation scenario development
f‘:f_ ’ ?;';‘A,\ E,]J?‘;ﬁdﬂg he T
1~ IFAS : * % Global Flood Alert System (GFAS) x st # » # 3%

ft Ak Lplskie 2R B 0 Y R T TR
}a

AR fk?ﬁﬁéﬁ??ﬁ%’fzéid K AR R
AR R-27 ) £ & 2 H i e i e

Integrated Flood Analysis System IFAS

Toolkit to implement “Global Flood Alert System (GFAS) — Streamflow”
for poorly-gauged rivers

Glebal observation of rainfall e, Satellite-based
by earth observation satellites r N ¥ Topographic data ORELCIS ok for fun il apode
nearreal-time (Landuse, soil, etc.)
rainfall data
o

AL

\\\ > Ex) IFNet-GFAS, NASA- %5

3B42RT, JAXA-GSMaP \'\ Data download through /"%

Intemet, free of charge
o
€ D Ralnfall ohser\-at ion by {}

raingauges

>

&=

IFA S (A basis for flood forecasti ng/ wa tem)

Real-time input: Satellite & ground rainf
N By o GIS data input for setting parameters
i == GIS analysis to build runoff model \
) 1#45 = Runoff analysis and flood simulation |

Cument situation i User-friendly interfaces for output /

Despile of the needs for fiood forecastingwaming,
No rainfall, GIS data, nor analytical tools

E Required much money & time for implementati ' b | =
After the application of IFAS: =
Prompt & efficient implementation .

No need to develop original core system

Step-by-step improvement of accuracy with
\\_ hydrological observational network

W-27 IFAS 38 1e 2 .57 & Wl

(1) ®-28 %A é'u%’fif"_-_?fﬁii’ Ble o BE P kh P
3hr s & |52, Bl® B 7 S REZ"ER 2 F B2 g BLPIE S
3T o

38



3.Analysis of Morakot

Comparison

==y roms e

Fig.1 3 hour-rainfall (~2009,/08/08 03:00 (UTC))
(Left: Ground gauged, Center L:GFAS, Center R: GSMaP, Right: Corrected GSMaP)

889~ 0
R (DGSMaP uses several satellite sensors which aren’t used in GFAS, so the rainfall
] :: = :: distribution is different from each other.
50 ~ 80 (@GSMaP is basically underestimated because GSMaP didn’t get the information
— “‘; 100 from satellite microwave radiometer during the peak heavy rainfall.

B-28 GSMaP & 7% = #3  sokh ¥ F 2 3hr % & 35

(2)B1-29 % IFAS iZim A7 914k 2. = f6 A (5 Nk 2 8 (o
KA HEN ) Rm H P e BTOP #2558 B o A F #:F (F o

Default runoff analysis models on IFAS

* Three types of distributed hydrological models
*PWRI Distributed Hydrological Model (PDHM Ver.2) (for flood events, below)
- Suzuki, Terakawa & Matsuura (1996), Inomata & Fukami (2007), IFAS Ver.1.2 Manual (2009)

*PWRI Distributed Hydrological Model (PDHM Ver.1) (for flood & long-term flows)
3-layer model for wide availability from low to high flows

- Yoshino, Yoshitani & Horiuchi (1990) > to be released in IFAS Ver.1.3
*BTOP Model (for a \“rltly’t)w |1ydrn|:15rg i,untimonf\)
- Takeuchi, Hapuarachchi, Zhou, Ishidair Magome (2008) = under preparation
PDHM Ver.2 \
1&111 ”“‘M.....M..
‘ T ‘1
Dun deadon Lan
s, - F@A@
2-layer model Uppe L L B
for quick flood L"_-.L"_-' J'_ Ll'— Ll'_
runoff simulation Lomer I_l-“‘ L» I_L u l_L
-

\ Upper area T »_Lower area /
W-29 IFAS iZim & 5 #50
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H . . urface
Parameter estimation using GIS.da
l 1. Import GIS data>| 2 [l""iz"::rtni (::: Si::;a >| ?.D:ngcnh v;l::>

GIS data

Land use classification Surface hfwamkoughoo

(GlobalMap) parameler [l capacily -ness
Broadieal Evergreen Forest
Broadleaf Deciduous Forest

#IFAS has already set
default parameter.

@ Each parameter
reflects local condition,

|_Sparse vegetaton |

Bare area (gravel, rock)

W-30 #d GIS FHR L ik

1129

(4) B-31 % 2010 & = H#rm 2 £k $F 0 B-32 B 5 IFAS
$ Kabul River shigji 2 45 5% % » Bl ¥ &m 3 & gl & £ F
# 5 GSMaP RdpFate 2~7 % » 112 GSMaP 4 i3 & &

L AN i e = R
Flood in Pakistan, 2010

+ Heavy rain from late July due to monsoon which |~ s === ] o=
brought inundation wide-area in the Indus river |=== T, T T L | L
and affected about 20 million people. _';'a... [TV [RTTR PR PYeRgy prees

+ In the KP province, “flash flood” brought most of | P A P P P
the number of deaths in this flood event. — BB ki "’" if‘*““

+ In Peshawar, it rained 274mm/day (over 2 times | aeswe | 1"" :‘:
as the highest record before) Wtk ol ﬂm = ==

+ GSMaP underestimated. —» The ICHARM's self- | ™ FA] ) [ (AN P
correction-based or Thiessen-polygon-based I e

corrections were conducted.

[ ) YU
GSMaP_NRT(total amount: 7/27~31)

M'Bl 2010 ﬁ L Egﬁ-}x_i# , o E;
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IFAS-based runoff analysis: Kabul River,
Pakistan

Nowshera

Calculated by Default
parameter

Ground rainfall data were

Rainfall (mm/Mour)

m‘lllhmrredjnnof

Alghouth the runoff smulatlon\
with ICHARM's self-correction -
algorithm without any ground-  pre——

based rainfall data seemed best, || B

this does not necessarily mean |

the truth. In any case, this —

shows the high potential of

satellite-based runoff

scdation. S |
#®-32 Kabul River iZin & 7.8 %

2~ RRI : ICHARM %@% FI kAR b* #7002 Fh & £ 7
Ao R G SiE? AY R-KREERP Z 5k i 2 RRI
BB T I RE kER (B-33) -

Inundation Extent by Satellite {as of Oct 13)  Simulated Water Depths on Oct 13

LPOATEE: QVEEVIEN GF FLOGD WATIRS 275 e
OVIA GSHTAAL FROVINGHS, TNALARS ¢ o=

Nakhon Sawan

[C100- 05
305 10
i E10-15
M [i5- 20
@m20-25
W25 90
a0- 35
as- a0
Wi0-25
s - 50

- ——— Ayutthaya -

~ Bangkok ~.

* The simulated inundation extent agrees general pattern with the remote sensing image
* Large degree of uncertainty in the simulation in Bangkok due to no dyke effect consideration

¥-33 IRR ﬁ:%ﬁ?r Rk B2 @ REF35

3~ FDPI @ -k B dpdic® 0 3m R AL T ok L2 B )
AR OT R BRI H S A AR B

~

p
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Our target is minimum administrative unit.
Our customers maybe municipalities

I Hard countermeasur

O Be
V Community's Strength /" _'/ II Water Disaster Plan and

(Social Capital) Implementation
IV Information an il Leadership and
Education for Local organizations'
Residents collaborations
AVE
H ComA
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