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Impact of climate change on drainage system of typical urban watershed in Pearl River Delta//ZHANG Han'"*, QIU
Jing' , HUANG Bensheng', YANG Zhifeng®, CAI Yanpeng’ (1. Guangdong Research Institute of Water Resources and
Hydropower, Guangzhou 510635, China; 2. Institute of Environmental & Ecological Engineering, Guangdong University of
Technology, Guangzhou 510006, China)

Abstract: Taking the Donghaochong Watershed in the typical urban area of Guangzhou City in the Pearl River Delta as the
study area, the formula for short-duration rainstorm intensity in the Donghaochong Watershed in the future was derived by
combining the Delta method and the annual maximum method. Based on InfoWorks ICM, a one- and two-dimensional
coupled urban storm flood model of Donghaochong Watershed was constructed to quantitatively assess the impact of climate
change on the drainage system. The results show that under the scenarios of RCP4.5 and RCPS. 5, the peak rainfall
intensity and the cumulative rainfall in the future will increase. The increases of node overflow, proportion of overloaded
pipes and submergence depth of urban drainage system will bring more serious impact to the drainage system. This result
indicates that the Pearl River Delta region may suffer more unfavorable flood risk disasters in the future.

Key words: urban watershed; urban waterlogging; drainage system; climate change; RCP scenarios; short-duration

rainstorm; InfoWorks ICM model
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Fig.2 Design rainstorm process of each scenario under different return periods
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Table 2 Comparison of measured and simulated water depth
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Table 3 Pipeline overload status of RCP4.5 scenario compared with that of RF scenario

KJE/km et/ %
I a
§<0.5 0.5=5<0.8 0.8<S<1 1=S<2 §=2 §<0.5 0.5<5<0.8 0.8<S«l1 1=s5<2 S=2
1 -0.63 -0.58 -0.26 0.23 1.25 -0.89 -0.82 -0.36 0.32 1.75
2 -0.57 -0.42 -0.12 0.31 0.81 -0.80 -0.60 -0.18 0.43 1.14
5 -0.45 -0.18 -0.46 0.54 0.56 -0.64 -0.27 -0.65 0.75 0.8
10 -0.37 -0.56 -0.22 0.35 0.80 -0.51 -0.79 -0.31 0.49 1.12
20 -0.36 -0.38 -0.39 0.48 0.65 -0.51 -0.54 -0.55 0.67 0.92
#4 RCP8.5EZMEXT RF BREEBREIKTE
Table 4 Pipeline overload status of RCP8.5 scenario compared with that of RF scenario
K JE/km et/ %
HEIH/ a
5<0.5 0.5=5<0.8 0.8<S<1 1<S<2 S=2 §5<0.5 0.5=5<0.8 0.8<S5«1 1=s5<2 S=2
1 —-4.45 -3.17 -0.67 2.23 6.06 -6.26 -4.45 -0.94 3.13 8.52
2 -3.34 -3.12 -0.36 1.42 5.42 -4.70 -4.40 -0.51 2.00 7.62
5 -2.72 -2.8 -0.98 1.53 4.99 -3.83 -3.95 -1.38 2.14 7.02
10 -2.19 -2.65 -1.08 1.16 4.76 -3.07 -3.72 -1.51 1.63 6.68
20 -2.11 -3.21 -0.57 1.54 4.36 -2.97 -4.51 -0.81 2.17 6.12
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