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Table 1 The conditions of the representative hydrological stations in Altai area

/km? /m /E /N
1965 1200 59°49’ 47°13'
2494 1370 89°41' 47°20"
1655 988 88°06’ 47°49'
8422 640 87°08' 48°06'
6111 165 86°25' 48°13'
1702 1240 90°19’ 46°44'

1326 1240 90°24' 16°40"
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Table 2 The precipitation anomaly and temperature at the 5 stations in the Altai area in the winter and from May to June, 1966

5.6 5.6 5 700hPa  /C 6 700hPa  /C
n -~ 3
5 6 5 6
1%
1% 1% 1% 1% « « !
121 208 231 -134  -05 -28 33 -22 33 33 68 28 105 6.8
159 176 684  -150  -33.0 (15) (18) 6.18
110 185 37 58 15 6.18
39.8 556  -457  -120  -15 6.18
66.1 545 271 -134  -06 6.18
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1500 1500
1400 1400
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Fig.1 The hydrograph of the snowmelt flood in 1966

22010
Fig.2 The hydrograph of the snowmelt flood in 2010
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Table 3 The precipitation anomaly and temperature at the 5 stations in the Altai area in the winter and from May to June, 1969

5~6 5~6 5 700hPa /°C 6  700hPa /°C
11~ 3
5 6 5 6
1%
1% 1% 1% 1% ( ) (
472 91.8 72.1 -3.6 1.6 -71 =33 21 8.7 -12 47 68 12.5 5.30
98.1 93.3 1.34 -27.6 32 (17) (19) 5.30
64.1 134 18.1 -3.1 -13 5.29
39.2 68.8 182 -13.0 -55 5.29
72.4 29.2 36.2 74 0.6 5.30
4 5 1993 5~6 .

Table 4 The precipitation anomaly and temperature at the 5 stations in the Altai area in the winter and from May to June, 1993

5-6 5-6 5 700hPa /% 6 700hPa  /C
1mn ~ 3
5 6 5 6
1%
1% 1% 1% 1% C ) (
283 19.4 569  -250 -114 -77 -65 -06 54 13 18 41 8.6 6.12
10.1 70.6 88.1  -174  -54 (25) 31 6.11
53.1 20.9 62  -174  -16 6.11
189 263 425 212 2.0 6.11
512 812 65 189  -23 6.8
5 5 2005 5~6 .

Table 5 The precipitation anomaly and temperature at the 5 stations in the Altai area in the winter and from May to June, 2005

5-6 5~6 5  700hPa  /C 6 700hPa /T
1m ~ 3
5 6 5 6
1%
1% 1% 1% 1% «C (
53 146 209  -164 -140 -05 -48 -23 50 02 59 30 9.0 6.2
-111 126 602  -12.0 38 ) (24) 6.2
22.0 154 97.1 0.7 0.5 6.2
12.8 863  -124  -204  -186 6.2
-575 1.0 -55 24 06 6.2
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Fig.5 The hydrograph of the snowmelt and rainfall mixed flood in Fig.6 The flood hydrograph of the Clain River in the Altai area on 3
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Table 6 The mean daily sediment discharge and sediment ’
runoff at the Altai station on the Clain River from 1 to 5 July,1994 2.0, 2.0~3.0 °
C, ,
7 1 2 3 4 5
C, 0.2~0.3;
/kg's' 353 178 1540 299 8.31 C, 0.4 : i
/ kg-m™ 0.13 0.07 323 8.79 0.33 C 0.5~1.0 [15]O
9 ;
4
41 o
50 50
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Table 7 The number of the flood peaks on the main rivers of the Aleta area in the various months

4 5 6 7 8
3 8 16 10 6 1 1 2 1
2 4 15 11 10 5 2
2 1 10 17 12 4 2 1
3 10 15 12 3 3 1 1
2 7 14 10 3 5 3 1
2 7 16 11 6 2 2 1 1 1
1 7 16 14 10 1
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Table 8 Comparison of the maximum flood peak between synchronism and asynchronism for the main rivers in the Altai area

during the recent 10 years,

.
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5.20 5.30 5.31 521 6.2 5.18 6.5 5.17 6.30 6.2
5.20 5.30 6.11 5.22 6.2 5.28 6.6 5.18 6.25 6.2
6.2 5.29 5.31 5.18 6.2 5.28 6.5 5.15 5.17 5.31
5.20 5.29 5.31 5.20 6.2 5.29 6.1 5.15 6.25 6.2
6.1 5.28 5.31 5.20 5.20 528 6.1 5.15 6.25 6.11
5.20 5.29 6.1 522 6.2 5.29 5.18 5.16 6.25 6.3
5.19 525 5.31 5.22 4.29 5.18 7.17 5.15 5.5 6.1

9

The interannual variation of maximum flood peak discharge in the major rivers in Altai area

4.31 3.55 4.94 4.26 4.81 5.75 12.4
C, 0.43 0.33 0.34 0.30 0.31 0.32 0.50
1.9 1.8 1.7 1.7 1.8 1.8 2.3
10
Table 10 Great flood frequency statistics of the main rivers in the Altai area
1960 / 2 2 1 3 2 3 1
1970 / 1 1
1980 / 1 1 2 1 1 1
1990 / 1 1 2 1 2
21 / 1 1
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Flood Characteristics of Altay Area, Xinjiang
Nuerlan - Hazaizi', SHEN Yongping®
(1. Altay Survey Bureau of Hydrology and Water Resources, Altay 836500, China;

2. Cold and Arid Regions Envinmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China)
Abstract: As a result of the flood source and Altai Mountains, the floods occur in Altay area, Xinjiang are usually earlier than those
in other basins fed by permanent snow and glacier melt water. Therefore, it is necessary to understand the flood characteristics,
analyze the flood happening mechanism, spatial and temporal distribution and variations. In this paper, the data such as flood peak,
winter precipitation, and precipitation and air temperature in flood season from 1960 to 2011 were used to analyze the mechanism,
spatial and temporal distribution and variations of the floods. The results show: (1) There are 3 types of flood snowmelt flood, mixed
flood of snowmelt and precipitation and rainstorm flood. (2) Flood is related to winter snow cover, air temperature, and precipitation in
flood season. (3) Flood process is relatively short, the flood time is from the late May to the middle of June. (4) The sand content in
flood season accounted for nearly 90% of sediment concentration. (5) The rainstorm floods usually occur in the rivers in mid—eastern
Altai area. (5) The flood in whole region is synchronous, interannual variation of flood is relatively small.

Key words: flood characteristics; snowmelt flood; snowmelt-rainfall mixed flood; climate change; Altai area; Xinjiang



