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Fig.1 Decadal variations of China’s storm rainfall amounts in spatial distribution pattern
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Table 1 Decadal change of China’s storm rainfall amounts in the number of sites
o W A (mm)
<5000 5 000~6 000 6 000~7 000 7 000~8 000 >8 000
1951~1960 647(98.18%) 8(1.21%) 1€0.15%) 1€0.15%) 2(0.30%)
1961~1970 547(83.00%) 38(5.77%) 20(3.03%) 15(2.28%) 39(5.92%)
1971~1980 426(64.64%) 44(6.68%) 48(7.28%) 42(6.37%) 99(15.02%)
1981~1990 370(56.15%) 31(4.70%) 27(4.10%) 29(4.40%) 202(30.65%)
1991~2000 347(52.66%) 15(2.28%) 26(3.95%) 18(2.73%) 251(38.09%)
2001~2010 333(50.53%) 13(1.97%) 10(1.52%) 17(2.58%) 286(43.40%)
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Fig.3 Decadal variations of China’s storm rainfall days in spatial distribution Pattern
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Table 2 Decadal change of China’s storm rainfall days in the number of meteorological station

P BT (D)
AR

<30 30~60 60~90 90~120 >120
1951~1960 547(83.00%) 74(11.23%) 101.52%) 1€0.15%) 0€0.00%)
1961~1970 375(56.90%) 149(22.61%) 85(12.90%) 28(4.25%) 22(3.34%)
1971~1980 323(49.01%) 85(12.90%) 96(14.57%) 77(11.68%) 78(11.84%)
1981~1990 292(4431%) 64(9.71%) 69(10.47%) 66(10.02%) 168(25.49%)
19912000 260(39.45%) 73(11.08%) 49(7.44%) 50(7.59%) 227(34.45%)
20012010 233(35.36%) 83(12.59%) 36(5.46%) 4206.37%) 265(40.21%)
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Fig.5 Decadal variations of China’s storm rainfall intensity in spatial distribution pattern
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Fig.6 Change of China’s total rainfall intensity
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Table 3 Decadal change of China’s storm rainfall intensity

in the number of meteorological stations

(R 2 T 8552 (mm/d)
<75 75~100 >100

1951~1960 476(72.23%) 174(26.40%) 9(1.37%)
1961~1970 475(72.08%) 182(27.62%) 2(0.30%)
1971~1980 474(71.93%) 182(27.62%) 3(0.46%)
1981~1990 480(72.84%) 177(26.86%) 2(0.30%)
1991~2000 470(71.32%) 187(28.38%) 2(0.30%)
2001~2010 466(70.71%) 191(28.98%) 2(0.30%)
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Spatio-temporal Patterns of China Decadal Storm Rainfall

SHI Pei-jun'*’, KONG Feng"', FANG Jia-yi"”

(1.State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China;
2. Key Laboratory of Environmental Change and Natural Disaster of Ministry of Education, Beijing
Normal University, Betjing 100875, China; 3. Academy of Disaster Reduction and Emergency
Management, Ministry of Civil Affairs & Ministry of Education, Beijing 100875, China)

Abstract: Extreme precipitation events in recent years have become an important factor affecting the global
and regional environmental risk, which has become the focus of attention of academia. It is the hot topic wheth-
er China's extreme precipitation changed significantly or not on the overall. Previous studies have not ad-
dressed the China’ s decadal storm rainfall, so there is no global understanding to this problem. To address this
problem, we conducted the in-depth study. In this research, daily precipitation datasets of 659 meteorological
stations come from China Meteorological Administration in 1951-2010. According to the precipitation intensi-
ty grading standards promulgated by the China Meteorological Administration, we calculated the decadal
storm rainfall amounts, storm rainfall days and storm rainfall intensity in 1951-1960, 1961-1970, 1971-1980,
1981-1990, 1991-2000, 2001-2010. The results showed that: in the time dimension, China’ s decadal storm
rainfall amount and storm rainfall days increased significantly. At the same time, the storm rainfall intensity al-
so showed a lightly increasing trend. In the space dimension, China’ s decadal storm rainfall amounts and
storm rainfall days showed an gradient increase trend, which showed gradual expansion from southeast coastal
areas to the Central and Southwest China. The regions are about located in the east of the line from Mohe
County in Heilongjiang Province to Tengchong County in Yunnan Province. However, China’ s decadal storm
rainfall intensity is far less apparent than storm rainfall amount and storm rainfall days. The meteorological sta-
tions number of China’s decadal storm rainfall amounts also changed significantly. The number of meteorolog-
ical station with decadal storm rainfall amount less than 5 000 mm was 647 in 1951-1960, and reduced to 333
in 2001-2010. At the same time, the number of meteorological station with decadal storm rainfall amount more
than 8 000 mm was 2 in 1951-1960, and increased to 286 in 2001-2010. The number of meteorological station
with decadal storm rainfall days less than 30 d was 547 in 1951-1960, and reduced to 233 in 2001-2010. At the
same time, the number of meteorological station with decadal storm rainfall days more than 120 d was 0 in
1951-1960, and increased to 265 in 2001-2010. The number of meteorological station with decadal storm rain-
fall intensity less than 75 mm/d was 476in 1951-1960, and reduced to 466 in 2001-2010. At the same time,
number the meteorological station with decadal storm rainfall intensity 75-100 mm/d was 174 in 1951-1960,
and increased to 191 in 2001-2010. Spatio-temporal patterns of China's decadal storm rainfall in 1951-2010
may be the result of global warming in the large-scale background topography and urbanization joint affect
throughout China. To what extent natural factors and human factors played a great role to the storm rainfall, it
is yet to be further in-depth study.

Key words: storm rainfall; decadal changes; spatial and temporal pattern; urbanization; China



