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Fig. 1  Abrupt test and frequency distribution of extreme hydrological events in Xinjiang
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Fig.2 The interdecadal variations of various types of extreme hydrological events in Xinjiang from 1901 to 2010
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Fig. 3 The interdecadal variations of extreme hydrological events

in Xinjiang from 1901to 2010
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Fig.4 Change relation of temperature precipitation and extreme hydrological events in Xinjiang
1
Table 1 ~ Monotonic trend test for temperature precipitation and extreme hydrological events in Xinjiang
t Mann — Kendall
BO :81 T(J HO ZO:BHO
6.313 0.0233 15.38 R 3.428 0.0252 R
141.22 0.6706 23.61 R 1.702 0.6883 A
126.57 0.4835 20. 64 R 2.381 0.4950 R
R. A a =0.05
1950 ~ 2010 120 80
11 >0.6
1 1979 ~ 1980. ( 2)
1987 ~ 1988. 1994 ~ 1995. 1996 ~ 1997. 1997 ~ o
1998.1998 ~1999.2000 ~2001.2009 ~2010 N o
20 80 1985.1988.2005 2010 N
2009 ~ 30% ~70% 20% ~50%
2010.2000 ~ 2001 1998 ~ 1999 1988 N N
1979 2 30 ~50 cm 50% ~
N 60% . 2009 12 2010 2
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2 (%)
Table 2 Winter precipitation and cumulative depth of snowpack anomaly before snowmelt occurred
()
35 52 14 9 -16 18
1985
2 26 35 16 12 -20 30
31 50 76 68 31 32
1988
2 37 56 42 52 63 5
-3.5 41 62 67 16 21
2005
2 -57 27 50 47 14 35
110 130 87 65 81 96
2010
2 52 60 45 41 26 39
>20 cm 2010.2005.1988.1985 2
55% N 3.4 ( 3o
o 1985 2 0.5~2C 3 24-~27
>30% >45 N 1.5~2.5°C/d; 1988
cm; >60% 4 ~6°C N 3 6~13
>30 cm >25% 1.7 ~2.6%C /d; 2005 1 ~2C N
>25 cmo 3 3-~7 2.5 ~4°C/d; 2010
N N 1.5~3.0C 4 N
o N 12
(12~2 ) 4 20~24 1.5 ~2C/do
3
Table 3~ Winter temperature anomaly and spring temperature extreme change before snowmelt occurred
() -2.6 -2.3 -2.1 -1.2 -1.1 -0.6
1985
(C/d) 2.8 2.3 1.2 1.8 2 1.5
(C) -4.6 -4.8 -3.5 -2.6 -2.7 -1.7
1988
(C/d) 1.9 1.8 2. 1.7 1.8 1.4
(C) -3 -2.9 -2.2 -2.1 -2.1 -1.2
2005
(C/d) 2.1 2 1. 2.2 2.6 2.1
(C) -3.4 -3.8 -2.1 -3.6 -1.8 -1.6
2010
(C/d) 2.2 1.9 2.1 0.8 1.0 0.7
. 0C 2500 ~
. 3000 gpm 1985 4 2
: 1.0 ~4.5C 0°C 3000 gpm 2005 3 8
1.5~2.5C/d 3~6d 2 800 gpm 2 914 gpm 0°C
o N 3 000 gpm o
22 ~24
o 8d 0%C >500 gpm(  4)
0C 0°C 1978 1978 8§ 1~29 0
20 12 0T 5 493 gpm
0C 5022 gpm 1978 9 1-~3
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4 0°C (gpm)
Table 4 The 0°C layer height difference of the flood peak discharge
of glacial lake outburst floods above 4 000 m3/s 2010 .
0% (gpm)
( m/s) 0 12
1961 6270 526 785 N °
1971 4570 835 689
1978 4700 -486 -472 .
1984 4570 633 798 |
1997 4040 664 505
1999 6070 543 496 I 2000 20(1) 56 ~
2002 4550 565 554 60.
2 Hong Y R F Adler. Predicting global landslide spatiotemporal
21.5 mm 8 10 distribution: Integrating landslide susceptibility zoning tech—
; niques and real — time satellite rainfall estimates J . Internation—
mm ° 1999 al Journal of Sediment Research 2008 23(3) :249 —257.
8d 0C M-K 3
0.05 ( ) o 2010 30( 3) :469 ~474.
8 10 56 h 0C 8 11 N
g 0°C >5 000 gpm ] 2005 25(6) :904 ~909.
5 J. 2003 58
4800 gpm 8 0 .12 (4):577 - 585,
0°C 543,496 gpm. 0C 6 .
e 2006 26(4) : 88 ~90.
0°C . ! 0
J. 2007 27(6) :801 ~807.
8 40
N J 2004 24(6) : 674 ~679.
( 1978 ) 2%, 9 1.
1999 16(1):111 ~119 .
4 10
J . (D ) 2004 34
1) (11) :1047 ~1053.
20 80 ; 11 Van Gelder PH A JM Wang W Vrijling J K. Statistical estima—
o tion methods for extreme hydrological events J . Extreme Hydro—
2) 20 80 logical Events: New Concepts for Security 2007: 199 —252.
. 1901 ~ 2010 12 Shi Y Y Shen . Recent and Future Climate Change in Northwest
China J . Climatic Change 2007 80( 3) :379 —393.
N ° 20 13 Zhiqing Xie Du Yin Jiang Aijun et al. Climatic trends of differ—
50 80 ent intensity heavy precipitation events concentration in China
o J . Journal of Geographical Sciences 2005 15(4): 459 -
3) . 466.
14
’ I 2002 28(3):2~17.
1.0 ~4.5C 10% ~ 15 1960 ~ 1997
50% 30 ~60 cm J . 2002 22(6) : 669 ~672.
1.5 ~2.5C/d 0C 3000 16
J. 2007 27(2):219 ~224.
gpm o
4) 0% 17 M .
1999:1 ~444.
5000 gpm 8 d0°C I8 M : 1999:

>500 gpm 2d o

11 ~16 169 ~238.
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19 . M . : and decreasing of risks and damages from outbursts of Tien —
1993:61 ~78 219 ~229. Shan high mountains lakes M . Uranium Mining and Hydroge—
20 . M . : ology 2008: 819 —826.
1994:3 ~152. 23 .
21 . J. 2010 32(3) :580 ~586.
J. 2005 16( 1) : 121 ~126. 24 .
22 Alexander N V. Kazakov S V Erochin S A et al. Assessments M . : 1990.

Interannual and Interdecadal Variations of Extreme Hydrological
Events and Response to Climate Change in Xinjiang

SUN Guidi' > CHEN Ya-ning' LI Wei-hong'

(1. Key Laboratory of Oasis Ecology and Desert Environment Xinjiang Institute of Ecology and Geography
Chinese Academy of Sciences Urumqi Xinjiang 830011 China; 2. College of Foresty and
Horticulture  Agricultural University of Xinjiang Urumqi Xinjiang 830052 China)

Abstract: Based on the data of extreme hydrological events in Xinjiang from 1901 to 2010 the interannual and
interdecadal variations and the trend were studied with Mann-kendall abrupt test and Mann-kendall trend test.

The results indicated that the frequency of extreme hydrological events exhibited an obvious increasing trend from
the 19th to the 21th significant particularly since 1970s. The changes are different in various areas. The fre—
quency in Tacheng Kuytun — Shihezi Bozhou Hamilton Turpan Bazhou Kashi Kezhou and Aksu in 1980s
is approximate twice compared with that in 1990s. And the frequencies in these areas in 1980s were the highest

which is related to their lead hail hazards. The frequencies in other areas increased steady. The interannual and
interdecadal variations are also not so identical but they get to the maximum during the past 10 year. The trend
of extreme hydrological events increases significantly and is consistent with temperature and precipitation. The

responses to the climate change are a little different during various extreme hydrological events.

Key Words: extreme hydrological events; Mann-kendall test; interannual variations; response; Xinjiang



