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Flood simulation capability study of multi-source precipitation fusion in small-scale watersheds//Shi Peng, Xu
Xinjie, Qu Simin, Jiang Peng, Sun Yiqun, Fang Zheng, Wang Haijie ( College of Hydrology and Water Resources, Hohai
University)

Abstract: To study the impact of the accuracy of precipitation inputs on flood simulation, the Dapoling Basin was selected
as a small-scale representative watershed. The improvement effects of three fusion algorithms, namely, inverse distance
weight (IDW) , optimal interpolation ( OI) and Kalman filter (KF), on the satellite precipitation products of CMORPH
were evaluated, and the flood simulation capabilities of different precipitation data sources were analyzed based on the Xin
“anjiang model. The results show that compared with the original data, the OI method improves CMORPH most
significantly,, with the median correlation coefficient raised to 0. 783, and the median mean absolute error and root mean
square error reduced by 49.2% and 36. 6%, respectively. The accuracy of IDW method is second, and the improvement of
KF method is limited. The flood simulation driven by using Ol fused precipitation data is the most effective, with the mean
Nash-Sutcliffe efficiency coefficient improved by about 32. 8% compared with the ground data, of which the simulation of
post-2000 flood field is improved by 57. 1%, which confirms that the multi-source fused precipitation data can effectively
improve the flood simulation accuracy of the Dapoling Basin.

Key words; satellite precipitation; multi-source fusion; flood simulation; Xin’ anjiang model ; small-scale watershed; the

Dapoling Basin

2026 4 5 H
May 2026

e 7K i Fh 2 Ml DX K SCAR 36 2 G 1) T 28 20 2 i
A JET TR IR FE R GOk 2 — | [ I 24 K
SCRIPREE A2 B T BN TR R 22—, IF BLAE U
AR KR IT A8 B R ) T 5 M 25 5 T AT
RARBEREIE BRI 28 5340 52 i Bkt 2
R | DR TR A S R IR AR U5 2 F R
P VRS E E  SRT A4 GE SR IR K LI AR
AR B PREE T PEAF BRI A7 7R BOR O B A B
P, FECHARK ST, Al 500 K A= 25015 26
(9 RO FHT X LA 06 A2 o A T o I 2 0 B R ) Rl
SRR, AN [ 5 I B A RO 25 R T

E&£WA . EHRE SR H (2024YFC3211400)

ul i SRR AT SE A R R R A o a3 A 2 2K
B 23 TSR R IE A A2 (1 o) RO 5 b T 75 T4 5
WK BE SR AP L DX 3l s A 5l TG o A A, 2032 M
Py A S R G EEOK R C R (Z-R) KA
B P 9 PR RS DR 2 B2 M) 2 A G o a5 UL
MAFAERE B 2217 5 5 T VR I S [, T3 3 J
AR BEMS TR A0 DR , S LB V) s
R 5 A e R, HOULIIOR B oy R B B A
2 AR R R K IR 2 R

BEE BRI AL BT , i K UL
X et K PR - K BT UG A A A B A T R e

EBENT AW (1976—) , 55 2082, M1, 8N FR S B AR K K SCHIRFSE . E-mail : ship@ hhu. edu. cn
BEEE  BEREO1977—) , o, #8187 , 1, FENF K SCY B AR K SCHRFSY . E-mail ; wanily@ hhu. edu. cn

. 48 -



Ko RIS | TR N LRl 7 il e B 7K
D e AR A R 22, HL LI 23 43 3 50 R0 N A i
FAAE2E 5 . BEAE REACEIE 75 oK H 45 A5 20 Ak LA S 0
HORMFFLL AR, 255 1) FH b Tty ssOUR I | 340
T 0 SR A 22 R R /K B A AR R A T R — R AR
IS A HER SR BN 2, & B 4 T80 BT &
SRR O IR AR . R P4 LT BE AL AR AR
TUPEH FCM-RF 535, Bl6 3 b TR FEK0™ fh 5 b
TR RN A6}, TiE B 050k RE A 28042 e 1 VL Sl /K
RSEADURG i 5 W I 5 SR FH SR A7l (v L Bl A v
3 A H S R B L K 5 CMORPH 11
B I R K BRI | S 2 SR R RS T RA R
M A TG TR 22 FE bR TR B FEAR T 50% LA I
IMF I AR A R R 2R kRS HORE T
55 1 TR K RS, A O TR 1 TR A R AOKS E
AN JEE TR b T 476 5 A Tt a2 5 DX Sl B O K 1 )
U PB4 25 A CNN-LSTM 455780 il & 2 3 e
JK T BRI G SCHs S2 ReK H s  TR [EK
A AR AT Al AT DA — R B PR K B
TR B 3 2R R FH AN RS o L 4 kil &
AT T A B, O 8 Rl A B 3K 3l WRE-
Hydro , 45 5 R Wil G B 7K 1) B AR BT USCRAR T 7
SR BrE AR HEST T 3T XGBoost 5 78 L 4>
A7 0 1 b TR 8 38 - T3 e Je 22 TR ) o /K
Tl SRR TR I [ K il 5 SR AE A [F] 2% W
FRAHERA LA B e

VTR W 22 U5 Rl G [ K s 1 T H Tk /K S
C A FE A A2 28 T 58 B AR G5 B IR
JEHEAL HR ZH R AR TR, %/ R
BEIT H TR 55 140 52 Z% 1) I SR A ST AR X 3 b, ST
W AR S ORI i Sl A kg /N RBEAR R i dul, 1 4
WFFEIX Y 12 AT RS S 1 AN 7K Sl g REK i i 5k
PRy b T S KA 43 0l >R S BE B I A
(inverse distance weight,IDW )% LI {E (optimal
interpolation , O ) ¥ K /K 2 JI€ % ( Kalman filter, KF)
7% 3 Bl A 7% CMORPH CDR DA = fh (LR
fé K “ CMORPH”™ ) 55 M 1fi 5% I B 48 47 Rl 45, I3
il H5aE RS B2 IV RE /K SCRIOS P 5 T A 5 VA

1 AREEREHIERIE

1.1 FARXHER

THEVHT A U5 1T e 4 e R T AR AR LU X P ) AR
MAEP e B I8 44 I T MEARKIL,
T4 20 1000 km, B E AR 27 0 km®, K3
WA 38k A7 F 32° 10’ N ~ 32°50' N, 113° 10’ E ~
113°50'E , i 3 A 1 640 km? , Ui du P i 34 52 g b

o P EBRAYERAE , R FE R 97 ~ 1134 m, HFE LU IL X
AN 1 oW wb L S| ) R iU B A SE s B LR N =K i
TR RIGWE IRA TR b P 2 A Y
Wt 2= KA, 248 BRR 15, 0°C, B K &
933 mm, 2K 339 mm, X K & 915 mm, ZFERGE
M, Y TR S S 28 R AT B gl sl fN 25 AR A A o, L 25
O AANIE] . RIS S P9 A 1 AT [ AR AR
812 AT Sl DA R R A K SO sl ) 8 R R
126 km*/ 4>, KIFISFIHESL AN 1 fis

451 N

o Filtl; A

ESE

—KER 3

#i/m Pl ey
1134

97

0 10 20 km
(= =

1 RIFUSFIHEE R
Fig.1 Overview of the Dapoling Basin
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Table 1 Flood data of the Dapoling Basin
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Table 2 Model parameter calibration results for different precipitation data sources

Mek il Koo Woy/mm Wiy /mm Wyy/mm B c Sy/mm  Ex K K Cs G Cq X
M s 1.35 13.8 50.0 56.2 0.4 0.11 30 1.5 0.1 0.6 0.7 0.9 0.934 0.11
CMORPH  0.50 11.3 82.2 26.5 0.4 0.11 30 1.5 0.5 0.2 0.7 0.9 0.959 0.10

IDW 1.35 13.8 50.0  56.2 0.4 0.11 30 1.5 0.6 0.1 0.7 0.9 0.953 0.10
ol ¥ 1.35 18.5 53.9  47.7 0.4 0.11 30 1.5 0.5 0.2 0.7 0.9 0.850 0.23
KF ¥ 0.50 22.9 77.9 19.3 0.4 0.11 30 1.5 0.4 0.3 0.7 0.9 0.800 0.40
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Table 3 Evaluation index values of simulation results from different precipitation data sources

KR e W AN ] JEREN
Ryn/ % Ry.o/% NSE Ryp/ % Ryo/% NSE Ryn/% Ry.o/ % NSE
i 77 S0 20.5 -18.2 0. 646 58.2 15.9 0.177 34.6 -5.4 0.470
CMORPH -61.8 -71.9 -0.337 -18.4 -31.0 0. 007 -45.5 -56.6 -0.208
IDW 3% 14.5 -21.1 0. 594 46.4 9.8 0.379 26.4 -9.5 0.513
ol 3.9 -25.8 0. 676 32.0 3.6 0.538 14.4 -14.8 0. 624
KF 3% -32.1 -50.5 0.212 20.7 -4.7 -0.054 -12.3 -33.3 0.113
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Fig.4 Flood simulation process lines with different precipitation data sources at calibration-period
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Fig.5 Flood simulation process lines with different precipitationdata sources at validation-period
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Table 4 Flood event simulation result since 2000
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