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Urban watershed runoff evolution and the

response under changing environment
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Abstract Basin runoff is an important response factor to changing environment. Under the influence of cli-

mate change and human activities, watershed runoff has undergone profound changes. Studying its evolution
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and response characteristics is helpful to improve human’ s ability to cope with changing environment. Taking
the main catchment area of the Beijing municipal area of the North Canal as the study area, the variation trend
of rainfall and runoff in the North Canal basin was analyzed by analyzing the hydrological data of hydrometeoro-
logical observation stations in the past 40 years, and the flood field was extracted. The global climate model
data is introduced, the downscaling model is used for downscaling, and the runoff forecast is analyzed in com-
bination with the hydrological model. The results show that the historical precipitation trend of the basin is not
obvious, and the runoff is increasing. In the future, the change of water resources in the North Canal Basin
( Tongxian Station) will be more obvious under the influence of climate change. With the increase of tempera-
ture and precipitation, the runoff will increase, and the discharge is predicted to reach a new high of
385. 1m’/s in the middle of this century. With the continuous increase of radiative forcing, the degree of
hydrological response increases correspondingly, and most of the peak runoff in the North Canal basin occurs
in the late 2050 and 2090 periods. The research can provide some reference for the future water resource utili-

zation, flood containment and disaster reduction measures and the realization path of dual carbon targets in ur-

ban watershed.
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Tab. 1 Statistical table of sub-flood characteristics in North Canal basin
K oK VI P16 G (et
¥ s s L PR/ mm o e
ik Ji/h /m’ s m’/ (s x km®) X4
1 110623 30 143. 40 0.09 3.46 0.11 A
2 110814 30 173. 00 0.10 6. 47 0. 16 XL
3 120721 73 449. 52 0.27 27.99 0.16 B
4 140901 75 102. 00 0. 06 5.98 0.10 pdls
5 150721 82 106. 00 0. 06 9. 46 0.18 Pz
6 150727 42 161. 00 0.10 7.09 0.23 BA K
7 150904 44 241. 00 0.14 12.01 0.17 Bl
8 160719 144 659. 92 0. 39 51.84 0.19 B
9 180716 54 440. 00 0.26 27.23 0.38 B
10 180723 60 320. 80 0.19 15.82 0.21 BAK
11 180807 36 320. 00 0.19 13.94 0.28 BA K
12 190804 50 341. 68 0.20 13. 66 0.39 BEEN 3
13 190909 47 342.00 0.20 18.22 0. 31 B
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Tab.2 The constant value of the typical regression curve
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Tab.3 The accuracy level of the model to simulate flood
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Tab.4 The calibration of sub-basin model parameters
R IEA AiEK R MWFEE Bt WA .
Tk ) CN i " ) T mBEN
/km” e/ % /mm /min /(m” +s7)
Upper 164. 4 75 38 11 128 10 0.9
Lower 195.27 65 25 9 100 10 0.8
5  JLiZ W HEC-HMS 70 o FHG0 TF 25 5
Tab.5 The calibration and verification results of HEC-HMS model in North Canal basin
PG/ (m’ - 57
ek IR - - IR 22/ % WP AT 1% 25/ h Nash Z %
S L
20160719 659.9 753.4 14. 19 4 0. 67
20180723 320.8 380.0 18.45 2 0. 64
20190804 341.7 376.7 10. 26 1 0. 80
20200812 311.0 387.6 24.6 2 0. 68
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