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(Global Satellite Mapping of Precipitation) (Kubota et al., 2007)
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(Automated Meteoro- logical Data Acquisition System)
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DRREFREZFET D 2 LITERBN B X BN,
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AT 5 (GEOSS) DIiesd BT HIERBLAI S A 7 L4
Slfiatt 77 > (JEPP) D—> & L THAD AMeDAS %% LoD
SHEBEREF Ty T~ BEBESNTWLHET Y
T+ S A[ED MaeWang itk (Rtskifsi 550km’) (2815
BIT—% UREDy, 2007) ZIEHT 5,

AFROBEALE LT, EFTIEHTOH A AEBOMK AT
— 2 &AW TR RRESEAHE L, Z OS54 MacWang
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IRNEARENEREDI O OIELRET 5. (BRI
] 1ZOWT, ARENE IR 2R KR A BT & 5
BRIV IAL) 2 HNET 5. S0)115(2003) Tl
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FRCOT DRI OWER TR 2 & 2 2 DIFIERIC
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2.1 HBEEEDHEEFE
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B K E EFERO RV A v 2 BRIHL, FDA v a
DVARAN T E D W o T BITR L WD EFRLZ LT
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FHRSEREON O Bias 3195, Bias IZFFEREKREO A
#L, K TERT 5.
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DAL 1 ERREAERA v 2 b 5.
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Table 1 Value of radar parameters B and 3

CASE B.p)
1 (200, 1.6) Standard value
2 (17.7,2.1) | Yokoi (personal communication)
3 (74,16) | Punpimetal. 2008)

*GEk & LT, OmKoi L—4 —OBHAEFHOH 7 btk
BN T, 2 olitikomE CFhn) OB 5%k E LT,
MaeChaem il O Stk (it fE 435km?, DA% HLIC
MaeChaem il & FE5S) & MaeRit 7t (FUsiHifg 1260km?)
D 2 TR 77— BTN RODY A, VEREL.

Topography in MaeChaem Topography in MaeRit
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Fig.1 Topography of target basins (left: MaeChaem, right: MacRit)

2.3 BEDETE

A A ACEROFHRI IR T A— L DOFBIZ L A L D%
IR E N0, FEAAIBHREORHIIZH Z L D%
KET—H &V 7N e LTHWE. itz —&—7
—ZDMEE LD DRHEET 1999 4E& LT, L—2—E
B 1999 FEIZ OV TIE 5 H~10 AIAThhTlY, MokaE
T—4 OWFEIEH Z L2 6 DIy 5.
FikZ 30 ) (19 1km) A v =lZXKEIY, Ay ad
B AWl 5 L—F T a—7 ZRRA Y a2 OFlle o
—& L, ZIhD Table 1R /3T A—2 | ZHEOBEKS
T2 EEN U, b MkET — 4 % TR
BIREL (Fig2) & Bias ZFMRT 5. FEAFARREDS 0.7
P ETHLHEDOFNE Bias OF L2 P6E%, 510%,
10-20%) ., ABNAIBHRS D FAL 10 RS AR A » 2=
LLCBETD, ZhE 3D L—F—/8T A—ZFcElii
L. A7l 180 #um (BERD%GEHHD) OEREA v 244
ML/, ZNHDERA v 2OFET 5 erate (Fig.3),
drate (Fig.4) O#PHEZRDD &, AiEFIEETYE L Table 2
DEIIRY . ZOFEMEZ LY NEFORERIANS 3 FIFREE
ICETKROLND Z &7 D (Figh). EHPITITZZ OIRE S
NIZFEFHOHR TR L 7 7 B A LT EFTICERE LT 2
Lizp Bz LA,

Bad Correlarion for all meshes MaeChoem—b2 Bad Correlarion for all meshes MaeRit—b2
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Fig2 Annual minimum correlation coefficients (CASE2) (left:
MaeChaem, right: MaeRit)

184N
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Fig.3 Normalized elevation erate (left: MaeChaem, right: MaeRit)

Table 2 Estimated guideline of an installation of rain-gauge networks

TER A (erate) 0.307~0.641
IEH VR UM (drate) 0.180~0.492
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Fig.4 Normalized elevation erate (left: MacChaem, right: MaeRit)
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Fig.5 Meshes satisfying the guideline in each basins (Red area)
3. MaeWang iiigi TOHREE

0 CHIE Sl iED At R &R — 4 % H
WCRRRH 5. BARMII35ARANHHE 7L HydroBEAM %
FAWTURERATIZ L0, 1 HLS ORERVBIIIFLC K DKo
BMEARRET 5 & & b, W47 K B B S
BB, TR ORERR 2SR AT — & & B~
SR ENUZEEE L D D00 E a5,

3.1 Maelang it DELRIAS

& A LI E T D MaeWang itdk Cit 2006 F XL
GEOSS |2 X 28I T CTH Y,  550km” (2 13 B
His &), AARD AMeDAS % b L SEBERENE T v

FU—Z RSN TWS (Fig6). FBIHLETIZ 10457 ¢
(ZT—F a =TT — A MRS, BEERREA W U s
PEEN, BHS 1 LI Web HICABISND (IERIZ
7y, 2007).

Topography of MaeWang River Basin (SRTM)
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Fig. 6 GEOSS Observation network in MaeWang basin

3. 2 MaeWang Fitisi TORKRHBRAE

AT HE T IR K D2 A S A BB TE 5
LW RHEAERTD, ARCIT O K O Bk AMEOZA LA
BWEDREFAZAT S LTl LTS, A TIE MacWang FEiC
BOTHUKHEHER AT, DB TRk RAIEE 2L
SEIHAOTRFR L ORSEEITZ 5 X 91015,
Hydro-BEAM (T, \\oid D A o 2 MZEHIHET NV CTh 5.
Hydro-BEAM | 3$RE S IAIICIZ A~D D 4 J@8iEEa A L TR Y,
A~C EORNEHEI IR AT 523, D 72 IR i
R RIS TR & L5, Mgk L OV
JINZERT B PEHIZ OV VTl kinematic wave 5%, A BIZIZ ME
MHDFNEEEE L7~ kinematic wave 5%, 7B, C, D
JECIEIRATEEEE O CBI L TV 5. SRR L
D4 HENTIUNERTE L, FREREE AR .
(1) FH&EEH

HEET—Z IR L ik, BT —2obE D BT
PRV~ ORI A Bk U C, ATREZRIR V) BRI CR <
N7 =2ty NREHTAHZ L L Ui, EmT—#i%
IR IERT 100m > SRTM-3 (http://www2.jpl.nasa.gov/srtmy/) %,
THFI T — 2 TR EA Ikm O GLCC ver2

(http://edc2.usgs.gov/glee/) % v =,

Hydro-BEAM D ASSGHRT —4 & LTIk & 2558
2 OPEETIH D, GEOSS (2 & B BRI — & 2 HHgE X
2 EAHINIFIZ L 0 BEAKOATT— 2 ZA R LTz, ZF8HRIC
DU CIIMERIERET /L SIBUC (Tanakaetal., 1994) (220 %
EL7-. SIBUC OREHEHI 7 BRITFEREC GEOSS BHillT
— & O R Vo, it SIBUC I BE7R I/ 3T A
—H DWW, AilZ 1 Tanaka et al. (2006) & 2 S 4724,

AARD X 5 7l ClE RO BHAT I N S W EAUE

L, AV UF/10 HydroBEAM Tl 1okl s 2 [E
EETH2 BN TNDD, AlERRE LIeZ A DXL SIS
DA R T, IR OFEEB IR E W EE X
bND, TZ T, R EZXNE)~RDD X S IIHEE0 T
RIA=2AE L, FEIEE AR LI

0 (RR<dks)

= %flks*f(@) (otherwise) (5

7, (>

f(0)=1-exp(-0") @
o _STO, +5T0, +5TO, -
STO, ,+STO0, , +STO, .
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ZZIZ, RR: Bk, dks: @8R, IR T p: =2 %K
9, STOk : k JBOREE: (k: A~C), IRz F s : ffnz 3.
FHERLIIRIE 2006/5/1~2007/10/31 &F°%. MaeWang i
TIHATEDN KR A 00D 5 B, P82 Hufl (Fig. 6 123
(7% No.2 Him) IRV TN 150 b b/ed 2 & Th 5.
Z ORI 150 hrEEBR DA X b 3 BIfEEE ST,
D3 AN MBI 5 Z L2/ A—Z[EEDRIKRD
HiEL L7
(2) HKEHRER
THERD/RF A & Y B—2 g L OhRA BB T2DI2 2007 4E 5
R OFER% Fig 7 \OR T, IRHERD/RF A X B —2 2 21T
DI GE, W TR CH 5 2007 47 5 A Ot 2 EGT
g DI H HFA R THIND (Fig7 £). J7abbEdE
TR ARG HIT S A, 5t N TR RN LRI
D NI SV TN DD, FPRREIC L DT AZ Y B—g
VEYAT D Z & ChHERREE N EAR S (Fig7 £4) .
2B, AN—AOBHRTRIR LAWY, FHEHETEH 150 K
VERBZ DA SRR A U T 3 BIET &R TN,

Discharge at P82 (No.2) station (2007/5/1-611) Discharge at P82 (No.2) station (2007/5/1-611)
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Fig.7 Effects of parameterization of runoff rate (left : not

parameterized, right : parameterized)

3.3 MEFREIEEDRE

Fig. © X 2B SN GEOSS I L AMER T —4 & v
T, 0 CHE LIEEORGEZAT Y. Fila ML o
No.2 S CTH 5728, ZD FFtild v iRk BEHI 21T -
TW5YA & LT, NobNo.ll #f< 12 YA Fakss
95. F3 erate, drate ZHH UHIEZ/= V1 ML
7L 25, No9, No.l3 2%%4 Lz, WIZEBIIA Mk
ARk EE, BV A METERWGHL SN )
MK REOMIBE% & 0, SRR O Blas #3135 2
T, BENTZ No.9, No.13 D3R EAIME &y Wk B4
BILTWBNE I DERGE LT, RIS Yo b T
F—ENLLEENTND 2007/5/1~[FHE 10/31 & L, P
e LT 0lmm PLEDT—Z ORERRE Lz, Hoh
TefER%A Table 8 v d. BRI\ TH 7%
Num, FAlEFABRE A Ce £39. Table3 L0, FEUENIC
JE DRI AU TR K B & JOFIBERIRIC B B Z &
RTng. LT MRl Z28HA058 I T D HiTT
1372003, AHBIERSS LS <, Bias SRR E VWIS

TRV, HEFEOHIFAIIY ThHD EZ LS.
¥, AENXF A AERD 2 SOFIIZIB W THET L7z s &
£, BIZFRR D KBRS & TS IR
BCNRNZD, T 9V Tl CORET G ED TR
MR BIRNS OO, MRS LRI & 5 FEFITRIE
Lo W T —H T2 CRRENLE % 3 DRV 1AM 5 Z &3
RESNTZDIIRERFRTHD LER L.

Table3 Evaluation of each site in MaeWang basin

Site Num Cc Bias
1 470 04817 0.8440
2 299 0.4065 0.4950
3 494 0.7118 1.0351
4 822 0.4892 14421
5 422 0.565 0.9780
7 496 0.7976 0.9887
8 524 0.7299 1.2198
9 522 0.7847 1.0012
10 1105 04136 1.8050
12 439 0.7556 1.0599
13 564 0.8521 1.2201
14 584 0.7335 1.1953
Discharge at P82 (No.2) station (2007/9/15-9/25) Discharge at P82 (No.2) station (2007/9/25-10/5)
a0 T T |n w[ T T
200 Jsa[mz/quE' 30 ]SG[m?/:]:EI 30
3 l Srgw A .
[ RN % 5
o | B b
0 | 120 U 130
20 140 A ™ 0

dat dat

Fig.8 Estimated hydrograph using only No.9

Discharge at PB2 (No.2) station (2007/9/15-9/25) Discharge at PB2 (No.2) station (2007/9125-10/5)

‘10 T o —T ] 4,
s —
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date dat

Fig.9 Estimated hydrograph using only No.13

BENT, BT 1A BRI S VKT — & D&
WLV IRHEHREZ T, BOKEEBIEZFI~D. #55% Figs,
Fig9 {ORT. FHEXIEHIMICIE, 20K E A1 <0 hA3gs
HELTHDN, 2 4 bOBKET—X T b 2ok
FHA NS FEFRTETCND. ZhED, iz
2 HMEFHELE AT ) 2 & THUKIRICIIRE <ML 5 %
EERD. L LEBMeBR KoM 4 52 D86 & hilk—HEZ
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MeRKT— 4 % 52 DRI ED K 9 e b b
WZOWTTFELFHMECETRB LT, IEARFHI-eEy N & %
WEIETEWEINR. 2 CRETCIEMKR DTSN
(252 DR DUV TR EAT S .

4 HKRHEEEICK T S K MDEME
$’E’ﬁf INTTEIRDZER AT A2 2 TSR L

FRARBEAITININZ AR % - % TR EE SRR AA TV, i

W KBRIEE & B KZERI AR DSOKIRIINC 5- 2 D 5B i3

D.

(1) RRERBRDERE

AR CHIRKET — 2 LU T O 3 FEREAD L TR LS

Bk I L7z

e RnSEHR : ilBNMEKELHATHEISES

DA A v v a BAVE L 78D K DIT 5 DDOREH

WZHEIL, IERAMANZ A Z A R85, 7272 Uidbimi
B L QWA v o IR R X8 5.

e  RnPZBR: KA v afkErRE
S>HEHTOMKEZ, 1:0.25 F, 2:05 F, 3:15
F, 4:20 RTDHLICRVMOERNEELSE
2.

e RnE B : A v = E@dGE Uik e s b
2%,
> A v ¥ = fFE Hikmliokf L

o DEOITHALFHE LIFHIHEIC
IAREAFRT %.

M5 Z L TRk

728, BKOIEDL X OFBEZTHT 572012, WIho%
BBV C Itk EN 8T 5 L HFIIEL T 5.
F7pbb, KEBRCIERESN-T — 2387 — & & 7fE
WE U CHARO BN R DT — X D Z &Il b.
2 BKDIESDEEELDFHE

BHFBRIBW TR BEOERE GV & ERINCTHET 272
¥, ZEEMRE AR Lz, (Q~Q0INTRT 2 DfkEA
i AvN

\/Z var ( ave) *area (i)
ave* Y area(i)

i

\/Z(Var(i)—ave)z *area(i)*pt(i)
cv, =

®

d ©)

ave* z area (1)

i

pdis (i )
pdis, ..

pt(i)=1- (10
ZZiZ, var@) @ Ay i TR AMIKE, ave : HIPTCTEE)
Mk, area@ : A v =i OMEFE, pdish) : P82 Hufd 5 A
vz i FCO M WA T max : FBoKfEE RS, Th
%. R HZEMEBOA TR, BARSsA) STE R i
RIS O E D E BT 5.

Table 4 Weights in each case of RnE simulation

RnE1 weight RnE2 weight
1 H™ 1 exp(H)
2 H* 2 10"
3 H" 3 exp(H?)
4 B0 4 10%

Table 5 Variation Coefficient of precipitation in each flood event

Event ave cvV CV4 PDful
1 53.35 0.115 0.077 209.21
2 35.78 0.258 0.203 198.66
3 78.75 0.250 0.178 495.05

Q) HREER

HydroBEAM 2 X AUiHHE#NT A IEhE L, Bk oZEmIZE) &
E— 2 MO EBMEOBSRMIOWTELRETT ). TS
MIFFIZIAE LTz 3 DDBRA R MZDWT, itk
Have[mm], CV, CV,, #H¥iE—2 & PDfullm’]% Table5 |Z
T e, BOKOEEMREICOWTIL, ' —7 il 6 B
BB DOV TR L=

Event2 (22T, fthod 2 A 2 MIHARTHKROZEEN K
TN ENRTENS. SHICVaDfEb KEDIZREHE
TWAHZEND, ZORKIT RSO < THRBEK
MEAELTZ, RFEOENA XY N ThotmbEX DT LN
T& 5. —hHTEventl (£ CV, CVans#hs<HHENT

, BRI > TR TV — A ThHhH EH

ABIENTED. Lo THIKOZERIAROHER L0 5]<
FNDr—AN Bvent2 THD EZZHNDHT280, LRRIE
Event2 | Té%mr%ﬁﬁ@ﬁ% IONWTHELEEIT).
Table 6 (Z 7 it PDR(&YA bW CGHE S
B ik L BUE BRI L D B — 7 RO K OB OZE
BRI F &0, Fig 10 IEFBRONA K F'T 7 %R T
%72, Table 712 AVE 3k (ftlBeifk s il —
KRIZE-2 7231H5) D 3 SOUlukA -~ MBI+ 5 PDRy 278
I Zhk v, e RE LA 2 N

— 800 —




L CWDDOHETHNS.

Table 6 PDRy, CV and CVa in each simulation

CASE PDR, cv CVa
RnS-1 0.845 0.372 0.228
RnS-2 0.723 0.411 0.295
RnS-3 0.766 0.445 0.336
RnS-4 0.882 0.208 0.328
RnP-1 0.703 0.152 0.092
RnP-2 0.806 0.277 0.172
RnP-3 1.156 0.650 0.427
RnP-4 1.271 0.812 0.549
RnE1-1 1.000 0.476 0.295
RnE1-2 1.015 0.483 0.295
RnE1-3 1.153 0.596 0.358
RnE1-4 1.246 0.689 0.404
RnE2-1 0.997 0.529 0.308
RnE2-2 1.041 1.055 0.461
RnE2-3 1.035 0.856 0.413
RnE2-4 0.887 5.933 1.321

Table 7 PDR, in AVE simulation

Event | Peak Discharge[ms3/s] PDR,
1 203.6 0.973
2 121.0 0.609
3 413.7 0.836
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Basin Average Daily Precipitation(2006/5/1-12/31)
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Fig. 3 GSMaP precipitation corrected with rain-gauge data (upper: in-situ rain gauge, lower: APHRODITE)
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Fig. 5 Simulated Hydrograph with corrected GSMaP in September 2006 (big flood event) (upper: in-situ rain gauge, lower: APHRODITE)
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A Study on Real-time Flood Estimation in Tropical Poorly-gauged Basins

Kenichiro NAKANISHI', Kenji TANAKA, Daisuke KOMORI™", Taikan OKI™ and Toshiharu KOJIRI

*Graduate School of Engineering, Kyoto University

**Institute of Industrial Science, the University of Tokyo

Synopsis
This study aims to develop a new installation guideline of rain-gauge networks for the flood management in

poorly gauged basins, whose area is about 500 ~ 1000 knr’. So in this study a guideline was estimated with detailed precipita-
tion distribution data from OmKoi radar data, and was validated with gauged data in MaeWang basin. In addition The
GSMaP (Global Satellite Mapping of Precipitation) product is expected to detect flood events in un-gauged basins, but gener-

ally underestimate the amount of precipitation. So Bias in GSMaP was corrected with in-situ precipitation, and then GSMaP

had a potential for flood detection.

Keywords : poorly-gauged basins, flood management, installation guideline of rain gauges, topographic features, GSMaP
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