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Abstract

The hydrologic problem with respect to the 7-20 torrential rainstorm in Zhengzhou city was the hydro-
logic response of urban extreme rainstorm under climate change and human activities. This paper dis-
cussed the causes, and analyzed the difficulties and countermeasures of urban extreme rainstorm from
the following six aspects, i.e., the “high confidence” relationship between climate change and rainfall and
flood, extreme rainstorm still following the law of rainfall runoff, the difficulty of defining the return pe-
riod of urban extreme rainstorm, the similarities, differences and integration of urban design rainstorm
methods, sponge city and hydrological cycle, and hydrological response of flood emergency system un-
der extreme rainstorm. The main conclusions are as follows: 1) climate change is the climate scale back-
ground of urban extreme rainstorm. Whether climate change is considered or not, there is no difference
in the production and concentration principle of extreme rainstorm. The scientific problems involved in
urban rainstorm disaster are the basic problems of hydrological cycle, and the core is to clarify the ru-
noff generation and concentration law with increase of impervious area and decrease of regulating
structure under human activities. 2) The calculation methods of areal rainfall return period of municipal
department and water conservancy department are different, which can be integrated by technical means
such as return period connection relationship, regional linear moment method and so on. It is also a prac-
tical choice to select typical year method for drainage design with reference to river flood control stan-
dards. 3) From the perspective of the national water network to reconsider the prevention and control of
urban flood is necessary. Based on natural rivers and lakes, diversion, drainage, regulation and storage
projects as channels and nodes, respectively, it is desired to strengthen the connection of water systems
and to increase large-capacity regulation and storage facilities, as well as developing the intelligent op-
eration and management system of urban river network and improving the prediction and early warning
ability of extreme rainstorms.
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Figure 1. Anomaly of global average temperature from 1850 to 2020
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Figure 2. Anomaly of average temperature from 1901 to 2020 in China
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Figure 3. Anomaly of average annual precipitation in China from 1961 to 2020
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Figure 4. Anomaly of surface water resources in China from 1961 to 2020
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