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5 PERSIANN-CCS 24 441 75 k68 (Hong et al., 2004)
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(PERSTANN-CCS)
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I 7
AR 5 B RSS2 B S H = PISSKEESER

FoffEfd t HvZUMﬁﬁEZE’%%Z}%Z ° Eﬁiﬁiﬁﬁﬁ

e SRR AT T RIS DA
w0l .| [E AR AE A AR L - PRIEERR T8 (s 2
s5| . FRACaErE Ih VA B I A AR I AU HE A
2l .1 i PR (Luk et al., 2001; Aksoy & Dahamsheh, 2009;
e 1 Lin & Wu, 2009) » H:rf1 Luk er al. (200 1)FI|F =FE5E
A f VAR AR o 5y B B %5 T A A 5t e T 4
., {&-“ . ] (Multilayer Feedforward Networks, MLFN) ~ [543 75
4EASE 4K 4% (Partial Recurrent Neural Networks,
PRNN) Jz 5 [ £8 7 HY %5 1 45 44 §% (Time-Delay
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HIERFYER K SRR =S a4 A TR
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ZeiE HaR B MRS e A A AR = E I
GERTEAIEE S ER AR EHE(EIF BN ER ST
7735 PHIENR, > 2004; Talei et al. 2010)

4. 1 SRE SR AR SRR IR

AT ARG HE o Z 0 B (o S AR TE P Y
HH LA Z] - SRR AERS ] R
HF IR 3% B e B 58 Y i A SRR R 2 SR
TRE > (B2 F P S A A AR P (S Y RS2 DARE

H TR LA AR S A S 1A

o T RS LR HE S £ %t (Adaptive Network-based
Fuzzy Inference System, ANFIS)(Zadeh, 1965, Jang,
1993)BIAI A DA b REE g i LA & 300 AH 24 15
AT TGRS » (E4E S HY A GORF A S A A pE Y
BB BB ~ I fRALRE T » A (Y 4ETS) -

EALfSREHE S S SR B RGN BET NS TR

BOEEHERAR) - Bt TR =
B 175 BF O S HL S B AR 21400 - TS HE 3 2R R
TTAN5E B FEHEEAY D AR DL ST R A B AR AR
IE A ROt g S I AR 1 2 4R HY R B2 I R R

£—H KRB 102F03H

(Chiang et al., 2010)
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1% ot S0 5 8 PR B AR HE S 2402 P pea
MR AR > FH P AT B R 2 H SRR AL -
AR E Rz R B s e R - A
ANFIS &5& 7 “REEE - Al S EH AR
Z AR E ME (uncertainty ) B R B e M (imprecisely)
HIBRIERE ] - 1538 ANFIS E23 B B FR M m L 1 oK
SRR -

o T M AR ISR HE S 240 2508 » 418 8 P >
73 Ry LI » [5]— e BioRh e 1 ok S e ol B R
FEHARY ek 5 TR 22 SRR 2R AIZ4E &
B FUSTA as B B U U7 A (1S S
REHIATE 28 TESE E R R B A A B
TELHBIAHEREE ST o ABHZE ANFIS R E S ER
Fi MATLAB 2 ANN fRZH#EfTEHE -

T
4,
X1
A,
T
B,
X2
Ny
X JT
N,

]
Pl

X1 Xp... XN

LN > AU >{E%ﬁ1t)§>{%§ﬁ?&éﬁ@> ﬁfutﬂ@>

8 ANFIS ZeipfEl (GRZEE R SRREERK » 2010)
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e A\ SR MR & > DIROE ZRE el
BE R R IR BB L, S Rk B -

O,, = u, (x) for i =1,2
o, = ,UB‘,Z(J’) Jor i =3
) | ’ ) 1 (%)

Heh o, B MEME RS 2B {a,
¢, } Ryt EAERR S e B 2 8 BIATEEH (premise) 2
8o EEESBENE BB A GIRE

% .

EFEI
T R SRR 1
{BEIE I firing strength (EIFEZE(E) » FEFIA

T-norm FEfEEE - Bl E R PrAE AGHE 2 7€
& -

W= ()% gt (¥),i =12 (6)

b T 5 B R TR A% A R R P A AR AT Y
firing strength 2 EEG > tREEMFSS 1 GRATAIEHE
GERPRDAPTA AR Z B G5 - (EH I E R 0
1 ZfE e

O,, =W, = —4 —i=1,2 ™

EEVUBAE Rt E

0,;= W[ =w(px+qy+r)i=12 (8)
29 (p. g, r)BEER T SRE B

TH(consequent) 2 o

EREL
R S I L S S - — AR
L T -

WitllE=0 — Y =2 )

HOAS -
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4.2 RIFHEIER

A TRV EFAGFE A o] S5 (5] Y e 2 Pl P 2
AT H AR 5 - DI AT Fe 8 A PO I ST ELFE ARk
sl =R ((CEECRE D) ~ —REERRELE)
K =FEEEN (R ) A R i ALY R e R 2 pi 7R
PR AERE R BLE A - 707 CC ~ RMSE »
MAE J SS VUi » ZFEEEFRAT ¢
(1) CC (Correlation Coefficient) :

gk@o»ﬁwq&%orﬁm@ﬂ
Sl 0o t0F [Sle 0-Put]

(10)3f N BEREE Pp() HTHEIE
Poos(t) S EEPSBUHIR & P, (0) Ry B R BUHIR &7

obs

$f P (O BT R T -
(2) RMSE (Root Mean Square Error) :

Jihw%mﬁﬁ
RMSE =\/-=
N

(3) MAE( Mean Absolute Error) :

(10)
cC=

(11)

2 (B ()= Py (1) |
MAE =2

(12)
N

(4) SS (Skill Score) :

SS T Rsst B EITHHIRC R E R GE 2 (8% -
R — S AR AH B At Bl SRR ER - I SS AT 2L
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Integrating Multiple Information for Precipitation Estimating in
Mountainous Area

Fi-John Chang " Meng-Jung Tsai®  Yen-Ming Chiang®  Ming-Chang Shieh*

ABSTRACT

Simulation of extreme rainfall-runoff events is the key issue for flood mitigation. The accuracy of flood
forecasting driven by models is usually dependent on whether the upstream precipitation information is
sufficient or not. In the past, such information was provided by ground measurements. The development of
remotely sensed technology enables researchers to realize the spatial distribution of rainfall. Remote sensing data
provide more useful information than ground measurements. The GA was applied to merging different
precipitation products through various input combinations. Finally, the ANFIS was conducted to build three
quantitative precipitation forecast models by feeding different input combinations, which arel) three
precipitation products, 2) merged precipitation generated by QPESUMS and ground measurements, and 3)
merged precipitation generated by PERSIANN-CCS, QPESUMS and ground measurements, respectively. The
improvement rate of model 3) over model 1) for quantitative precipitation forecast is 28% at t+1.The results
show the model merging ground measurements, QPESUMS and PERSIANN-CCS produced the best precision
for quantitative precipitation forecast.
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