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Characteristics of Extreme Precipitation Events in Summer

and Its Effect on Urbanization in Beijing Area

ZHENG Zuofang WANG Zaiwen GAO Hua
Institute of Urban Meteorology, CMA, Beijing 100089

Abstract: Based on the summer precipitation data of 20 stations in Beijing and its urban development statis-
tical data during 1971—2010, and defining the 95th percentile as the threshold of extreme precipitation for
each station, the characteristics of the spatio-temporal distribution and the linear trend of extreme precipi-
tation events with different durations and city effect of local precipitation are analyzed. The results indicate
that the extreme precipitation event frequency shows a gradual decreasing trend from west to east, which is
remarkably different from the precipitation distribution. There exist distinctive spatial differences in the
distributive features and changes of the threshold values, frequencies, and rainfall of extreme precipitation
events. The averaged intensity and frequency of extreme precipitation in Beijing Area show a descending
trend in the past 40 years and have significant difference at interannual and interdecadal changes. The im-
pact of urbanization on the intensity and frequency of extreme precipitation has become more and more ap-
parent. Urbanization can not only enhance rain island effect but also make an influence on precipitation in
downwind areas; moreover, urbanization can also increase the intensity and frequency of local extreme pre-
cipitation.
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Fig. 1

Spatial distribution of the extreme precipitation threshold (a, unit;: mm) and

the mean extreme precipitation days (b, unit: d) in Beijing Area in summer
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Table 1 The interdecadal change of extreme precipitation events in Beijing Area in summer

1971—1980 4FF-1y

1981—1990 4F -1

1991—2000 4F5F- 1y 2001—2010 4F -5

i $REE (RO /mm(d) SR CRBO /mm(d) HEEE (KRB /mm(d) R (RO /mm(d)
ML & 80.7(10) 122.6(7) 90. 8(4) 77.2(2)
W1 B 3 93.5(5) 101. 3(5) 102.0(11) 114.9(1)
PN 107. 8(4) 108. 7(6) 112.6(10) 100. 8(3)
% 96. 0(9) 115.7(6) 116.2(7) 113.7(2)
13k v 113.2(8) 125.9(4) 120.3(7) 121.5(4)
Bl 78.8(9) 102. 9(8) 103.3(4) 101.0(1)
JIN 60.3(7) 61.3(4) 66.3(6) 62.0(2)
ar 56.1(4) 68.7(5) 78.3(6) 60.0(4)
F % 100. 4(11) 102. 9(7) 102. 9(6) 72.5(3)

3 I A X At B 2 AR S A K 1) 52

3.1 deFEMRHUXEEH

W58 2 W] o 22 T A R Al vt A 38 2 v
(I o % | Qe S S e RS S R A ER A o W £ RIS
PEVNIR BT Qi kPl | /NI N SN R = o PN
3a KA ALHUHT BT B 1971 45 DUOR - 3 £ 4F
R 24,03 5N E 2010 R GA 1961, 2 5 A
R E A SRR TN DI o i A 1971 4R Y 52, 506 |
THE] 2010 4EJ 1Y 86. 020, F-Hy REAERT N 0. 8370, 4k
T AT L AR PR Y o R T A RO ey g

2200 r 190
| @ L =YNERES SN AT
L 80
<1800
g
70
jmy L
<'1400
= 60
1000 r
1] ’
600
1974 1980 1986 1992 1998 2004 2010
Lo

AN O LB/ %

53R AS [R) B B BIF 5% 45 18 A AR R Y 52 e DLAE
R BIF 58 AE R 23 3 T A AN ] B Be i ok 22 2 el A R Al i
et (F B 4%.2007;2008) . 3% F BOA [A #F 78 45
WAFTEAR R 22 5% o A SOR L 5T T & J A AH R AR
CandEAR N T d BN B ] AR T B R 2R TR T AR
TH I TR L R R T R B A RO 40 0l IR il 25 (b
SOMG G w5 b ORI ol il B 250 EAT TR
Fo s G BRAL SUIRRR I 22 15 b 3R A& b kT Ak 46 A
Z A7 AE B 25 B IR A G A 5 3 N Ee 4 Y
HHOE R B/ (R=0.75), DL Ah. X 36k 17 1k 48 b 0t
47 Mann-Kendall #; 56 %&% B0 . Bt 0. 01 & 2 1L /K FR
LR 30 15 2 9 % A8 s 2 M B AE 1990 4F B G
(& 3b) , R B H 19904F |if J5 JT #f A6 50 380 1k 2 2

1974 1980 1986 1992 1998 2004 2010
o

3 dbmt K R TR
(2) BAD KA DA, (b) A BT L3 Mann-Kendall £ 5 4t 1 &

Fig. 3 The process of urbanization in Beijing
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Fig. 4 The averaged local intensity of extreme precipitation in Beijing Area in summer

over 1971—1990 (a) and 1991—2010 (b) (unit: %)
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