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Abstract Floods can have disastrous effects on the society and environment, and scientific research can help to mitigate these
effects. So far, not enough attention has been paid to the floods over the arid and semi-arid regions in China, and the awareness
and prevention policy on floods over these regions are relatively weak. The floods over the arid and semi-arid regions are highly
associated with the number, intensity and duration of extreme precipitation events, which also determine the number and sever-
ity of the flood events and their secondary geological disasters over the regions, In this study, we analyzed the number and
characteristics of extreme precipitation events over the arid and semi-arid regions in China, in order to provide some scientific
basis for making prevention policy. The results show that the number of days of extreme precipitation events has increased
since the 21st century over the arid and semi-arid areas west of 110°E, but decreased to the east of 110°E. The trend of extreme
precipitation showed positive sign in the area west of 110°E and negative sign in the one east of it. In addition, the fraction of the ex-
treme precipitation change over the total precipitation one is over 40 in most of the regions, and reached 50% or even 100% to 200%
in some areas. The seasonal variation showed that the extreme precipitation increased in spring over the north of the Tian Shan
Mountains, southern Xinjiang, northern Dunhuang, northern Gansu, and Inner Mongolia. In summer, the extreme precipitation in-
creased dramatically over the arid and semi-arid regions west of 110°E; in autumn, the extreme precipitation increased over Yulin in
northern Shanxi, Erdos, Hohhot, and Baotou in Inner Mongolia, and some other places. Based on the above results, we carried out
more basic analysis of the spatial and temporal characteristics of floods over the arid and semi-arid regions.

Key words Arid and semi-arid regions, Flood disaster, Extreme precipitation event
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Fig.1 Distribution of the arid and semi-arid regions in China
(AT< 0.05: hyper-arid; 0.05 << AI<C 0. 2;:arid 0. 2 < AT 0. 5;semi-arid.0. 5 < AI< 0.65:

dry subhumid; black triangles represent the 312 stations located in the arid and semi-arid areas)
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— RS EAMER T 1481 AET. EINTER
EFEXMEXE, Hl B A S AL
BRFETABHANKREL, BT A O EARERES
150 A,

E7TEPETFREELTERBEERKENEZKA
M4 6972 H(% 3), H 2007.2010 #2012 £+
B TEXWZRAHEKE, WML T 1400 F A,
X3aMEZERABRBZRALM 64.3% ., &
A XMEZRAD A WM ERAZEAA
MMEE, HEET 1000 AA. MFEHIL. AEE
MEEEHM, 2012 FEZRADEESHER, W
BOHMAMBEASYE 2010 FRZRADREHE
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Table 1 The direct economic losses for the different provinces caused by floods (in hundred million)

E4 7 3% EE HR #HiF TE HEH (il Bk 7 At 2it
2006 1. 23 5.21 11. 30 1.90 3.00 9.43 2.90 13.13 2.20 50. 30
2007 1. 80 12. 40 15. 00 3.00 1. 60 4.30 43. 60 52. 60 16. 30 150. 60
2008 2.76 3.33 9. 86 3.10 0.46 30.99 0.17 8.08 5.26 64. 01
2009 1. 30 2.42 36. 68 5.90 1.03 19.10 4.50 6. 56 2.30 79.79
2010 7.89 35.43 106. 93 5.04 2.01 11.97 17.13 228. 34 7.90 422.64
2011 2.37 12. 33 21.18 2.51 0.85 41.93 24. 44 91. 87 41,08 238. 56
2012 1.04 17.56 125. 30 5.25 6.94 117. 86 26. 16 49,77 502. 71 853. 49
Bt 19. 29 88. 68 326.25 26.70 15. 89 235. 58 118.9 450. 35 577.75 1859. 39
2 TEREE . XEFRELERMIET ALK
Table 2 The death tolls for the different provinces caused by floods
E4 it 4 i Bk #Hi5 TE LE 1Tt} B g Hdik St
2006 1 26 51 3 11 38 5 9 5 149
2007 4 43 24 9 6 16 35 98 6 241
2008 0 13 10 3 4 35 0 11 14 90
2009 5 8 22 3 16 14 4 11 1 84
2010 10 25 1577 24 12 8 174 4 1835
2011 5 14 11 3 18 3 87 4 145
2012 6 18 97 11 45 10 37 140 372
Bit 31 147 1792 56 46 178 65 427 174 2916
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Table 3 The affected population for the dilferent provinces caused by floods (in ten thousand)

Fh i3 W H# HH TH HEH vy B 7 G4 Bit
2006 5.11 17. 14 158.00 20.72 29.99 93.15 18. 00 171. 00 61.55 574. 66
2007 14.70 47. 60 99. 50 20. 40 12. 00 22.10 450. 00 539.00 304.00 1509. 30
2008 9.93 12.63 69. 71 10. 40 10. 56 117.10 1.07 55. 39 77.97 364.76
2009 4.00 13. 40 143. 48 9.52 29. 40 57.70 18.76 67. 66 38.10 382.02
2010 9.70 133.18 359. 33 13. 40 7.02 79. 81 145. 69 660. 10 89.43 1497.66
2011 11.76 25.62 152. 65 12.68 14.93 133.61 127.05 424,19 262.71  11656.20
2012 9.36 28. 47 239.89 41,34 12.64 185.76 66. 91 154. 68 739.21 1478.26
Bit 64, 56 278.04 1222.56 128. 46 116. 54 689. 23 827.48  2072.02 1572.97 6971.86
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B —REHZREREER, PETREETREXY
ZREFMN 2008 EFHHEFH B LA EE, M
el K Bt & M 2008 FEFF4RA LA S, TR
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Fig. 2 Annual flood disaster areas and extreme
precipitations of the arid and semi-arid regions
in China between 2006 and 2012
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WK FE B ETE 15 mm DIy, ERABEARE
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AKX M B wmBEKEFHEMBERN 15—
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A vt P K A SR BB B B R FI CY HRR KB R T
IS RER, BT ARE T — Rk mEAKEMS.
1971—2012 4F , F R+ B X #t & 4 45446 Rk 5
WK EMN, PHEFEREERGEKEMSF 1082 K, &
MR ER SRS FTF 299 NG5, FHEHE
ERERHEAKENSE3. 6K, TRETREXKEM
WesmlE K S B 1971 FHERWYN L, T3 EEH
mo AR . HH,1998 F K b K B/ A4 K A4 IR EK
mZ BT 1409 K.,

W& RS K EFNEERT THETR
T RIX 1971—2000 4E 30 a TH Y ER R K E
PR B (B 5. BB 5a o] W, i T HBAIH
T PR ERGREKEHEER LN . FHE
EARF] LR BEE K L LA AR o5 A K 35 B R B0R
Wi BEEETET 6 K. BOIWLIETIRHE.
FHHEH AR KB RS . R
R K EMRE R A EE 8 R . FEAH
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Fig.3 Threshold value distribution of extreme precipitation events over

the arid and semi-arid regions in China
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b. 21 fit 4247 (20012012 4E) ,c. 21 220 5EEZ )
Fig.5 Days distribution of extreme precipitation
events over the arid and semi-arid regions in China
(a. climate state (1971-—2000), b. early 21st century.

c. the difference between the early 21st century and climate state)
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Fig. 6 Different season days distribution of extreme precipitation events over the arid and semi-arid regions in China

(a. spring, b. summer, c. autumn, d. winter)
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Fig. 7 Distribution of the maximum daily
precipitation changes over the arid and

semi-arid regions in China (unit: mm)
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