5 41 555 3 1] KeOwE OB R 2025 45 A
Vol. 41 No.3 Water Resources Protection May 2025

DOI; 10. 3880/j. issn. 1004 - 6933. 2025. 03. 009

FET23 - 7R LK B ko T R B AR A I
i Ry AfE S
o' FEEP RIES g O kme X B!

(1. EKFIK B RHEAFFE B B BT R 58 0 b sT 1000385 2. AR 2K SOK B IRAEBE V175 M AT 2100985
3. VLRAE TR B2 (W] B LA ol TT08 BB 2111005 4. ACRIESIEGIKFIZE 5L 23K SR, R 3001705
5. (TR A L B R e L T8 B AT 211000)

HWE AT AE TS ALFZHRNE A T AKET R HFZTIMAL B RKRIEIRT T F R0 4k
AW BV R T 423 - 7R IT AR KRS R kA B L AL BOK A TA2 4
T SRR IR N G RBERME R, FRETHRFEARBERL TRR T AKX R EE
PR SRR AR T AR, SRR KT T AT AR T U A R e kR A2 R B R KU
FALE) B TACHFAE R L FERAF R LR RZ KT, AT A 24d 32BN EAEH Smin,
BT Lk R ] A NIE 2 6% VAN 2R K ABEMRREL TR E R ENER AR -5,
KR T A R K SRS AR UL AAUIE ;23 - TV R R A KK
RESES . TVI22 kARG A X EHES 1004 - 6933(2025)03 - 0075 - 08

Construction of flood control model for digital twin basin of the Yongding River System based on “23 - 7”
catastrophic flood//MA Qiang', WANG Haowen’’, ZHANG Kejian®’, YANG Bang®, ZHANG Xiaoxian’®, LIU
Changjun' (1. Research Center on Flood and Drought Disaster Reduction, China Institute of Water Resources and Hydropower
Research, Beijing 100038, China; 2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098,
China; 3. Jiangsu Province Engineering Research Center of Watershed Geospatial Intelligence, Nanjing 211100, China;
4. Hydrology Bureau of Haihe River Water Conservancy Commission, Ministry of Water Resources, Tianjin 300170, China;
5. College of Geography and Remote Sensing, Hohai University, Nanjing 211000, China)

Abstract: Aiming at the problem of insufficient coordination of flood control capacity caused by frequent extreme rainstorms
and natural water cycle changes in the Yongding River System under the dual stress of climate change and human activities,
the “23 « 7" catastrophic flood in the Yongding River System was used as a case study. The strategy for construction of the
hydrological and hydrodynamic flood control model considering the mechanism of runoff generation and confluence and the
distribution characteristics of water conservancy projects was adopted, and the universal flood control modeling strategy
considering both computational efficiency and accuracy under the framework of digital twin basin was studied. The results
show that the flood control model of the Yongding River System can accurately reflect the spatial and temporal variation
characteristics of runoff generation and confluence mechanism in different regions during flood process. The model has a
high calculation efficiency and accuracy. The 24-d hourly simulation of the whole river system takes 5 min, and the error of
the flood peak simulation in the Guanting Shanxia section is within 6%. The maximum inundated area from hydrodynamic
simulation in the floodplain is basically consistent with the remote sensing measurement.

Key words: digital twin; basin flood control; hydrological and hydrodynamic simulation; mechanism of runoff generation
and confluence; “23 + 7” catastrophic flood in the Yongding River System
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Fig.1 Overview of the Yongding River System
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Fig.4 Topological schematic diagram of the Yongding River System flood control model
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Fig. 5 Simulation results of upstream stations in the Yongding River System
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Table 1 Statistics of simulation errors at stations in Guanting Shanxia section in the Yongding River System
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