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Abstract: In late July 2025, Chaobai River Basin experienced the largest flood)Sincesl9593,A flood
simulation and forecasting model is developed for Chaobai River Basin” based.on a distributed
hydrological model, aiming to retrospectively analyze the characteristics 0f the basin’s "25-7" regional
flood in this paper. The Zhangjiafen cross section of the Bai River, the Xiahui'eross section of the Chao
River, and the Putaoyuan cross section of the Qingshui River were taken/forstest hydrological sections.
Flood simulation and forecasting model based on the GMKHM distributed hydrological model was
developed with taking hourly precipitation observatien data from CMA regional meteorological stations
as model forcing input, incorporating terrain curve numbersiand terrain indices to develop a DEM-based
runoff and production model, adding,adeep’groundwater module in the water source separation module.
Results show that the peak discharge simulatien.errors is -1.8% for the Zhangjiafen hydrological section,
3.6% for the Xiahui hydrological sectjon. The model determination coefficient is 0.87 for the
Zhangjiafen hydrolegical section, and 0.89/ for the Xiahui hydrological section. for the Putaoyuan
section of the Qingshui River, the peak discharge error was 0.9%, and the determination coefficient
reached 0.92), GMKHM distributed hydrological model perform well for simulation of '25 7' Flood
events in the ChaobaisRiver Basin.

Key Words: '25 7' flood events, flood simulation, GMKHM distributed hydrological model, Chaobai

River Basin

518

SRR AR U R G AT IR, B R ARSI Bk, RIEZ AR
e RS A AR iR A R I B R 22— OFZLEAE, 20250, H 14D 60 SEAAT4A,
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LT, 2025). 2011 ELRLK, EZ WALy, SRS 400~800mm X (SEiRiEX) A
BN (GKOTHESE, 2023; HumAE, 2024; ZFURSE, 2025; BRI, 2025). AbU7HULIXTIRRA
EEIE % BRI, U7 5 R AR YR AR R 20 tHAD 90 AEARKE N 5 A, BRI LRGSR
R A TR i 5 8 Ab 77 ML X ey Mo B /K S5 o P i, T Ak R S IR BT K S S A
Ak, o R R AR KK K E B 5 N A R I TR PR (ZEEK AR, 2025).

2025 7 7 H 23-29 H, 3Z5mFE/KEZ0, MRS ] B KIE A 22 2R TR R AR R W
K, R F AR 1959 A DK F KK (X AIEE S0, 2025). oK EZZm b i = .
PF FEPRAEIX R 3L Rt X, KRS EBARE UK R, 2025): (1) HRilgit &)
S SCIRBEE . DO AT T KIAT Z00TE Rt By A # 2180 W,1280%, 925
3160, 798m°/s, 4} A A BRI 1.2 £, 1.3 M5, 1.2 {5, 2.6 5. L2E; AJF AT
U T By 4380 mPfs, 1951 4R DIORE AR (1998 4E)T I 1.7 £ s N TR
SN, SBUE 2K I R R s 6550 mfs, 2 R R A MR B (1994 4F) (11 1.8
i, MRZETFHNERE (27.1 m¥s) #1242 ff. (2) dtkdREtE R ZKERK 7d (7
H26 H%E 8 2 H) NFE/KEIA 981 m°, APISiHA 7d ANZEKE €974 4F) ) 1.4 f5: NJE
P ET 4000 m*fs FORFSENS [EIAS) 10h, HNERKEAF] 1.87 12 m®. (3) HoKICHEER. A
Tt KR 7 H 26 H 23: 30 (15 594 m*/s ik % 4380\m3s, X 3.5h; %5z KA N i EE 6 /Nt
A 569 m/s ik & 6550 m*/s; 3 /IS AL 2400 m®/s i3k % 4550 m¥s.

W RIS B RO A 2 TR R e PR R LR NS, B2 AT BIRILIX . AR IR
DXl KK R, i LA IR N RS AT B ) RV, R BRI R R
e e U K TR T 77 2 A DLW T 20 0 K 22 L1k VAR /NI 3 i3 7K R sk B A IR Al K
TEIRANA, s 15 BN 2 A 2K SO R IO T IR B A AT S 7, AR s Lt B n 51 R
IR 14k 7K TR T 5 R

21 20 DRy AT /K SORE Y B 0 5 41 21 L S B4 S AR I P B A, SRS VAUt K S R
FEVRI 8] I B3 A48, 2N FE YA R TE BEORVRIER SRR SR L L LI T o
fIEZ AR — (Astagneau etal, 2021, 2024; Dang and Anh, 2024; Huynhetal, 2023; 2024;
Piazzi etal, 2021; Akter and Sawon, 2025; Georgakakos and Barrett, 2025; Bao etal, 2011; XIJ&
FN%%, 20105 2021; #2¥5%F, 2014; Mh4:EN%%, 2014; H407% %, 2016a; 2016b; 2016c; 2017;
2020a; 2020b; 2021b). THIFIFK TR, 255G M rEr= R i 5 BA YL RS A i 4 A 2
IO BEFHI K (L R U RS B BT B (B4 %ESE, 2016a), A KSCBiA 42
Fy b R B AR PR, RIS . W) RS TR T R X, TRk s
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SEAF LS R ARA, PR R U S B R A L (FBKSE, 2025). Baoetal (2017)
FT Uik DEM &ife. A TSR R SE NI BT RL, R 1T DEM Ml ) BB TR G IR
B, 588 PICmsER, Mg 7 TR G R AE 3 35 4 A 3K SO Y
( Grid-and-Mixed-runoff-generation-and-Kinematic-wave-based Hydrological Model LA F f& #
GMKHM #8Y), FHAE 57 BT ST B0 A5 it K P h kA RAFSE R (BLAL% 4SS, 2017;
Baoetal, 2017),

A VRAIF FEFOTE 03 AT sk K S, 7E GMKHM 43 K SR p 5] N 42300 il 28 B50R
TEARHOR G 2 T DEM MRS (& B I H SRS B, JRAE 70 /K ST S5 b G kb 45 % Rt 1 7K 5
B, KA GMKHM 43 A7 2K SRS S FRT gt AR D, 3 1) 326 B V] 7k SRB0K ST I
B 2K SCWTIET S 3 KT T el K ST, ESL R T GMKHM 23 A7 2K SOISEAY ] 3 YT At 4%
BEABAEERY , ] RIS K RS R, PP R S P SR R, b AL T i
T K B2 5 RS BRI RS

ARARB S8R

1.1 FARAiE

B R RIR L OK R —, AT S PAPEY Jbig i AR, B3 200 . i Py
3o WIRIRTRACAE F TR AT RO R L, PR B AR B R IR B RS, B
TACH T2 = X B AN 2 7K g TRl S WS A A J5 Rkl Pl o i ] B 28 3T 64
At REM AT, S5 0 NKERE NG . 4K 467 km, iU HiAN 19354 km?,
Il XA & 86.9%, ATH P & 13.1%0 FESTRERE AN NHI L L EKE ., R
T DL RIS, R B e s AR IL = R AR e o RIS 2 4P 38 [ W &y 600 mm A fq
HEHTET7-8 A

AR YR S OONE] T 43 DA B CRRTRRMITARED . T3k B0 R amtdsl CRRTAR F T asl)
0 P T S KR A T DA IR (RTRRIE /KT IRt AT X8, s milim 2 5o R 2. TRE
Br. #imibd, SEKTEARSN 59 5340 km?. 8506 km?. 541 km?, FIAIAHRA M. AT, 7 RAs
KPR, BTSN K TR TR R B K o AR R W AL /K e A 2 WY A O B AN AR IR KK 4% ]
O, 7K PR KO R A BRI RS A K . = ANRIBOK R A i 1 TR
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m‘ibution sketch of three basins
Chaobai RiverBasin, (b) topography of Chaohe River Basin, (c) topography of Baihe River

Basin,(d) topography of Qingshui River Basin

1. 2 RS HIR SK L S KREIE

AR 7T 8 9 30"% 30" 43 2/ DEM (Digital Elevation Model) ¥ 5 -3¢ [ [ 5
U J5 (USGS, GTOP30) Chttp://edc.usgs.gov/products/elevation/gtopo30/gtopo 30.html), B 8x
gy HE RO R o R R BdE . b SR M dR ok JE T B b 3 $ 8 PE (HWSD)
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Fig.2 Landuse sketch of three basins

(a)Chaohe River Basin, (b) Baihe River Basin,(c) Qingshui River Basin\
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Fig.3 Soil type distri
(a)Chaohe River Basin, (b) Baihe Rivi
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Chttp:/ixxfo.mwr.cn/), Y8 7 T

Chttp://data.cma.cn/) 5 7K 35 4 [E 7K 7§ 1% 45 2 9
TR 2025 AF H RBEEKSCR G GORVRI LAY k7K
DiE SR SR R i, RBE. A
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Table 1 rainfall stations and hydrologic stations number information in three basins
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Fig.4 Cumulative precipitation/of three basins fram'08:00 BT 23 to 14:00 BT 28 July
(a)Chaohe River Basin(h) Baihe River Basin,(c) Qingshui River Basin

2.2 mEEKEEMES

IR M o 7 3723/H08 B 28 H 14 B, VIR N EY 163.2 mm (B 5); M 19
AN 4 AN RTTRIK S 250 mm, Bk 445.3 mm, BEKH O TR R, SIS
B R EILAE 26 |1 16 I 22 27 H 04 I, Fdskif M2y 103.9 mm, IARIRF KRR . ol i oK 1h,
3h. 6h. 12h, 24h.J# /K& /3%y 59.4 mm, 133.6 mm, 153.8mm. 178.2mm. 201.8 mm.

FRAIR . 7 H 23 H 08 B2 28 H 14 f, sk &> 104.5 mm (& 6); K 61
AN 29 Al BT R K ST 100 mm, Ky 304.5 mm,  BEK O TR R ISR R
Bk HIAAE 26 H 14 BF % 27 H 02 B, i3k & 36.8 mm, AR, 555K 1h, 3h,
6h. 12h, 24h [%/KE 4704 83.0 mm. 169.0 mm. 202.9 mm. 215.4mm. 228.3 mm

TE AR BT 23 H 08 B 22 28 H 14 F, AT = 428.7mm (& 7); Jiidsk A 24 4N
HA 17 ANk B OK T 400 mm, KN 603.5 mm, K HOAE TR B . SR B K
HBLE 27 H 21 5% 28 H 09 i, ik i &0 237.4mm, X B KB M H0 . 3 S50k 1h, 3h,
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6h. 12h. 24h [&/KE45515 86.0 mm. 187.0 mm. 325.9 mm. 379.4mm. 400.3 mm.
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Fig.5 Hourly area rainfall of Chaohe basin from 08:00 B 0 14:00BT 28 July
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Fig.6 Hourly area rainfall of Baihe basin from 08:00 BT 23 to 14:00 BT 28 July
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Fig.7 Hourly area rainfall of Qingshui River Basin from 08:00 BT 23 to 14:00 BT28 July:

3 REHKSH

3.1 BRMRE S kSRR

V] AR A iR 5 2 AR R B T s AR K 32 SR ARIRTE 68 Iy, AT HIFEKE L
2 640 mm, J& TIRIE T R, FHEAE B I S A P R L . AR TCR
BLLZESE (2017; 2021a). Bao etal (2017) #2 ) GMKHM 73 A AR SO ey ) (3T i kK
SO, AT DR f7- 4 e R AR A2 2% PR 7 AL il A 00 RS T I 1 o TR 12 D24
WG BHRITH R SKIPKEE B Ak 2w i 88 g KIARLL el B HKE KA,
H KA 2 R H K R AR D IR R B TOKIE IR R IR R AL
FE FiB%, T 2 T RS R AL S BORUE R eS0T VA RE ST, GMKHM 43 Aii UK SCREAL 55
W EAE KA = ot . RS SE R AEERR, HERN (WA %%,
2017),

FPERAREN R G . AR T, ST DEM MHS I S sh S A S B BIR AR, B
PRV LU TR (1D JREWIAGT= RS G AR AR L th SR ECRAIH . 7= I B G (K AR ih &
R AE AR T SRR 2680 N, RINECAE R ST, /T8 N, WRIE 9 EE R
BT, (2) MRV T AR BB (D) S ST IBIE. SO BRIt M
TAARBURME M 15 T S2PritB A BUE N, RIFOABE PRSI, SIS =R T, S PR
BE L AR T SChrib SR EE R, R &= oc. ARIEFERS (2015); XIEIF% (2020
(RIRFE T R, AHFFEH N B 60, MEL 7, L L 25, #EALERR AP KT iHE =T, MR Sehd i
B SR IIZI [R5 K AP G R 58PS RE IR LSk BB, SOl 2 3h s
R R T



HIN3ET DEM MHS AOAMATRZ I R KRR . AT, %2R %% (2012) (/BAE,
7E GKMHM 737 s SRR (RIS 23 /K THSEER, 38— “REDUKEE ", BIE Bk s B 244
“RERKEE”, BIIG A BT U= AR T ARIR SR It o IR B AU, L A Bl R KR A
RISt I 7K I S5 B T 7= A (R S
3.2 BiREBKENS 54

Kl 8 /& GMKHM 7KSCHE A G 2025 4 7 H 23 H 08 B %2 28 H 14 i st K FR /N
IR . 3R 4 AR B R IEE R . RS B RT I, GMKHM 4347 2RSS AL AT DA
I SO, R X K I AR AR 22 13.7%, VAR 5 72 9-1.8%s, VALWE H SR )
RN Ohe AR CORSCTEMIRMIE) Che N RN [ [ 50 5t B A0 72 = v TR 5%
PR B 12y, 2009) HFIAHSCHEAR, BREMERBULF] 0.89, EF L EHHORE (0.9>HiE
YR =0.7), HEEHETURKSE (e R%=09, FFD.
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Fig 8 Hourly discharge simulation hydrograph of Zhangjiafen cross section in Baihe basin from 08:00
BT 23to 14:00 BT 28 July

% 2 GMKHM 73473 2K SCRE R AE 5 s IR AL (B R
Table 2 Flood simulation characteristics of GMKHM distributed hydrological model in Baihe basin

ks Sl RRFRZE  guligg  BRIE  AIRHRZE BIINERZE et AR
1% =im¥s MEm3s 1% /h

GMIKHM 13.7 4380 4299.6 -1.8 0 0.89

3. 3 EHMRIB KR S 54
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Kl 92 GMKHM /K SCAE RS 7 H 23 H 08 I 5 28 H 14 I T it G F2 (1 12 /N s R0 1
B 4 RARVCH KB RFIEME R . AREKEFX0ERL, LS R T IL, GMKHM 4347 27K 3L
FRETRY ] DU A AL A R I K B IR 2 7.0%: , S K4y 940ms, &
PR 2EN-4.0%. B AR 20 Ohs 85 —ANkIg )y 850m®fs, ¥ EAR % M-4.4%, 06 HHBLA ) a5t 2
N-1he HiENE RECEH] 0.87, BRI, BT HAE TR .
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Fig 9 Hourly discharge simulation hydrograph of Xiahui cross section in Chaohe basin from 08:00 BT
2310 14;00 BT 28 July
2 3 GMKHM 73 A1 RO R 78 ) i IS ARFALE 8 2%
Table 3 Flood simulation.characteristics of GMKHM distributed hydrological model in Chaohe basin

B RRIARE ;&N/ﬁ B B MDRE BIINENRE TR

1% &= (RS g g (BKHE (K B
o m¥s K, BT D 1% /h
Im%/s
GMKHM 71 940, 850 902.4, -4.0, -4.4 0, -1 0.87
812.6

SBAGTRIEHKEN S 5
10 /& GMKHM 7K SCHEARI 7 H 23 H 08 iF 22 28 H 14 B s KT iatts ik /K i 2 i A0 1
A RARPIKEL R R . BB R T, GMKHM 4347 2K SO A a] DU S DLH
KT A R RIRIRRZE A 10.2%, BRI IR 24 0.9%, HldH BN (a2 1h.
T E P RBUAF] 0,92, TAR|H ST .
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ANHRENE 73T o I U R) S B Ah 1R 2%, SRR T A 4 e B A 3240 900m Ak A
W2 BB CHIOKER 3##F) AL, 7 A 28 H 5 IS, AMIBRPT A A& EE, BKigid 5l % il il 2R
HEER S A, A AT AE TS A R, U T RTEROK . ARRBE T, R 5 R B
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Fig 10 Hourly discharge simulationthydrograph of Putaoyuan cross section in Qingshui River Basin
from 08:00 BT 23 to 14:00 BT 28 July

4 GMKHM 731 AOKSCE R LE 1 7K )R BRI 2
Table 4 Flood simulation eharacteristics of GMKHM distributed hydrological model in Qingshui River
T E M R L

Basin
B fRRE SR BUE O MRZE IR E
1% L) R/ mee 1% I
m3es? !
GMKHM B2w. | 3160 3188.4 09 | 1 0.92

ZR5ie
RUHFFIET GMKHM 404 7K S BB ST ) TR <2507 DCBORHEA, bt
PR
%

FRTSE AL S AT RS /L SR B RGUR X5 b 18N RO
TEEHEME -

BEIKEIN,  SI AR BN AR UK F 2 T3t DEM M%7 it e (K 2 5l
FFAET ARV SR BN TR 2 R AR, 70 IS 1T AT AT A
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