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X R BRI &, 3l IX 5 B AR B 28 5 3% IR A1, X HE 3k DX -5 g S R A A 0 A S 1 22
AR — ELAERE R, MO IX SAE TR M o R R 5, SR BUIRIX 5 g A A0 AR /N L R RFRRITER
a5 N L R TR A < S Z NI TT 18T 14 2 5 B R T3k X S AL R R, JEH:



L

1926 NI S 538 %
25000 7 (a) IRIX-RIHERLTRB 25000 7 (b) IRXLERIERR
E 20000 - 5 20000 -
1 1
£ 15000 - £ 15000
= N
= =
£ 10000 - = 10000 -
B Bk
] x|
E 5000 - & 5000 -
0 T T T T 1 0 T T T T 1
0 5000 10000 15000 20000 25000 0 5000 10000 15000 20000 25000
PAHBITRR R RV R 2 /mm JEHBIERE SR &/mm
25000 1 (c) X RE
E 20000 -
-
& 15000 -
:
ZZ 10000 -
i
I
E 5000
0 T T T T 1
0 5000 10000 15000 20000 25000
BT TR R e SR B 2k
Fig.7 The double cumulative curve of precipitation in flood season
F3 AR A AL L xR RA PE R B S0
Tab.3 Impact of urbanization in different periods on precipitation during flood season
i Bt I /mm JEARMm HEERIEAm JLERIEAR/mm -
ZP1 ZpP2 ZP3
1963—1978 4F- 510.5 497.0 483.9 510.2 1.03 1.06 1.00
1979—1989 4F- 448.1 4342 407.2 461.2 1.03 1.10 0.97
1990—2000 4 472.6 441.7 410.5 472.9 1.07 1.15 1.00
2001—20124F 419.4 403.7 394.1 413.2 1.04 1.06 1.01
1963—20124F 466.7 448.6 4293 467.9 1.04 1.09 1.00
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Fig.8 Impact of urbanization on rainfall of different grades
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Tab.4 Landscape pattern index values of urban and suburban areas in Beijing

X3 Ay CA/km’ TE/km ED/(m/hm?) LSI SHDI SHEI
BX 1980 631 1028 6.51 10.65 0.953 0.532
1990 680 1017 6.44 1023 0.978 0.546

2000 981 739 4.68 6.70 0.930 0.519

2010 1126 746 4.73 6.53 0.820 0.458

FATRIERB 1980 333 1045 424 14.81 0.841 0.522
1990 348 1083 4.40 14.92 0.859 0.534

2000 472 1282 521 15.48 0.941 0.585

2010 661 1471 5.97 15.12 0.988 0.614

B |81 1980 286 860 5.22 13.24 0.979 0.608
1990 298 880 5.34 13.20 0.981 0.609

2000 406 1036 6.29 13.34 1.107 0.688

2010 572 1157 7.02 1275 1.144 0.711
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Fig.9 Changes of land use in Beijing urban and suburban areas in different stages
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Temporal and spatial features of precipitation and impact of urbanization
on precipitation characteristics in flood season in Beijing

DING Kaixi"’, ZHANG Liping', SONG Xiaomeng"*', SHE Dunxian', XIA Jun'
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. School of Resources and Geosciences, China University of Mining & Technology, Xuzhou 221116, Jiangsu, China)

Abstract: In the process of urbanization, the original landform is inevitably changed, which directly affects the
dynamic characteristics of the underlying surface of cities. On the other hand, with the increase of population,
high density of buildings, and the emission of all kinds of waste and heat to the atmosphere, the thermodynamic
characteristics of the underlying surface and the air above the city, as well as the condensation nucleus of the
atmospheric cloud induced rain are all changed, which directly affect rainfall. Beijing as the capital city of China
has experienced rapid development of urbanization in the recent decades. Extreme rainfall events and heavy
floods in flood seasons have become more frequent and the socioeconomic losses caused by floods have become
increasingly serious. In this case, it is very necessary to study the relationship between urbanization and rainfall.
Based on the precipitation data of 30 stations during 1963— 2012, the temporal and spatial features of
precipitation in Beijing flood season were analyzed by linear regression, sliding average, and ArcGIS spatial
analysis. In addition, the data were used to research the impact of urbanization on precipitation characteristics in
flood season by comparing the differences between urban and suburban areas. Land- use data of different
urbanization stages in Beijing were used to analyze the effect of the change of urban underlying surface on
rainfall. The results indicate that: 1) Precipitation in the flood season showed a downward trend and the overall
spatial pattern is gradual decrease from east to west. 2) Light rain and moderate rain were most likely to occur in
Beijing mountainous areas, while urban areas were more prone to moderate rain and heavy rain events,
especially rainstorm and heavy rain. The frequency of light rain and moderate rain in the suburbs was close to
that in the urban area, but the frequency of rainfall events above the heavy rain level was less than that in the
urban area. The frequency of all grade rainfall events in the far suburbs was higher. 3) Compared with the
northern suburb, the rainfall in the urban area was greater than that in the southern suburb at different stages of
urbanization, but the effect of urbanization was also reflected in the rainfall difference between the urban area
and the northern suburb. 4) With the development of urbanization, the area of urban construction land in Beijing
and suburban areas continues to increase. However, because the urbanization of urban areas is faster than that of
peri-suburbs, the situation of the underlying surface of urban areas also changes more, which makes the rainfall
in flood season in urban areas higher than that in the suburbs and rainfall events above the grade of heavy rain
are more likely to occur.

Keywords: urbanization; flood season; precipitation characteristic; Beijing



