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Spatial-temporal Pattern Evaluation and Planning
Solution of Urban Flood Risk in Shanghai Based on
CMIP6

Abstract: One of the major challenges for urban development brought
by climate change is urban flooding caused by heavy rainfall. Evaluating
future rainfall risks in cities and implementing effective planning and
response measures is a critical need for urban development. Currently,
there is not enough research on the spatiotemporal pattern of extreme
precipitation in Shanghai under future climate scenarios. Using data
from 12 global climate models in the Coupled Model Intercomparison
Project Phase 6 (CMIP6) and historical data from 10 meteorological
stations in Shanghai, the Delta downscaling method was employed to
predict precipitation with a return period of 5, 10, 20, 50, and 100 years
under the SSP245 and SSP585 scenarios for the periods of 2025-2055
and 2070-2100. The SCS-CN model was used to simulate the runoff
depth in different scenarios, and the results indicate that the maximum
runoff depth at the end of the 21" century is 100% higher than that in the
middle of the 21" century. Based on the drainage capacity of different
regions, rain-flood risk levels were divided in Shanghai under different
scenarios. The results show that the central urban area of Shanghai has
a higher drainage standard and lower rain-flood risk, while the risk in
other areas outside the central urban area is relatively higher. In response
to different risk levels, a watershed perspective was used to coordinate
the construction and layout of urban rain-flood facilities, and response
measures were proposed to coordinate flood control, drainage, and
rainwater drainage.

Keywords: landscape architecture; climate change; CMIP6; risk

assessment of urban flooding; planning solution
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