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Effects of impervious surface expansion on precipitation characteristics in main urban area of Zhengzhou City //
HUANG Xiaodong', LIU Wenkai®, CAO Runxiang', HAN Yuping'? ( 1. College of Water Resources, North China
University of Water Resources and Electric Power, Zhengzhou 450046, China; 2. President’s Office, North China University
of Water Resources and Electric Power, Zhengzhou 450046, China; 3. Henan Key Laboratory of Water Resources Conservation
and Intensive Utilization in the Yellow River Basin, Zhengzhou 450046, China)

Abstract: In order to explore the impact of underlying surface changes on precipitation in high-density urban areas, the
distribution information of impervious surface in the main urban area of Zhengzhou City from 1990 to 2019 was estimated
based on the remote sensing technology, and the expansion characteristics were analyzed. A regression model was used to
explore the correlation between the proportion of impervious surface and the change of precipitation characteristics, and the
threshold value of impervious surface proportion significantly affecting precipitation in the main urban area was identified.
The effects of impervious surface expansion on precipitation in the main urban area were revealed from multiple angles with
the method of comparison between urban and suburban areas. The results show that the impervious surface exhibited a
significant expansion trend, like spreading a pie with a single core, in the main urban area of Zhengzhou City. The
proportion of impervious surface had a quadratic polynomial function relationship with the ratio of precipitation intensity,
and its threshold significantly affecting precipitation in the main urban area was 30% . The impervious surface expansion
resulted in a significant rain island effect in the main urban area, and the maximum precipitation enhancement coefficient
was 1. 39. The probability of rainstorm in the main urban area was 53% higher than that in the suburbs, and the
precipitation concentration period was about 8 d later than that in the suburbs. The contribution rate of impervious surface
expansion to precipitation change in the main flood season was 44.39% . Impervious water surface, with characteristics of
high heat storage capacity and low permeability, has a significant impact on surface thermal and dynamic conditions, and
has become one of the main factors of urbanization affecting precipitation.
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2017 AEIR Xl FRRIX 0 2 H REKE , 2401671
THEL, PTAS B X FIRR DX A AR K A2 A 238 TR e
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F4 PP EEKETHE
Table 4 Rate of change in precipitation at urban

and suburban stations

- ERKEAEML TWIBOKERL RTRoKE R

o #/(mm-a’') Z/(mm-a') (kF/(mm-a’l)
IR X 0.252 0.797 0.849
RRIX vk 0.187 0.654 0.588

W2 4 BEK B AR RAKX(T) 15,
P ENA B K T 35 30 X AR K i TR K i L 32
TR K AR AR Y DT iR 53 1) R 34.76% \21. 87 %
F144.39% , AKX A TR L =R REK
TARIL A TR R AR, 15 IH 30 X [ 7K 184 i ik 2R
FLARB X BR8N . AN K ion) R %
IK AL ST f K, 16 I B I X K 2 AN i
KT TR Mt K . AN KT 5K XTI R K AR
A TTHRRE AN R T — 2, AT R I o AN B KT
Pk B B R R 3 X R K 4R R RE L YR 6
HA9 H K I A AN E K Y 5K 11 B
o ANEKE Y HRATAR FEK AR BT R A T
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Sl DX 2800 FP A P B S, D Xk 2 PR e 3
IR K

4 & it

a. 1990—2019 AR 32 3ok XA 385 /K T 37 5K
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20.73 km® F1 15. 60 km®
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RAEAERIG N, 2R H B AR IX £ 53% ; ANk
T 7R T2 308 DX B2 7K 4 v B 52 e AN B S, E X 3 98
DX A A 7K B Hp I = A S AR RGN, T 3k X AT P [ K R
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