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Fig.1 Three hydrological observation stations at

the headwater of the Urumgqi River
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Fig.2 Interannual variations of 0°C isotherm height and streamflow at

the headwater of the Urumqi River
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Urumgi River in June, July and August, 2006
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Table 1 Maximum correlation coefficients between the 0°C isotherm height in August and the average daily

streamflow of the Urumgqi River at the three hydrologic observation stations

AED 15k 2 UKk AP 15 220K} pSEEril
1985 Rs=0.562%%* R= 0.338 R= 0.503%%* 1996  R:=0.725%* - -

1986 R=0.871%* R= 0.097 R= 0.904%* 1997  R=0.639** Ri= 0.196 R.=0.795%%*
1987 R=0.710%* R=-0.193 R= 0.715%%* 1998  Rs=0.634** R= 0.195 R=0.049
1988 R:=0.594* R=-0.184 R=0.504%%* 1999  R=0.551%* R= 0.181 R=0.393
1989 R:=0.709%* R=-0.002 R= 0.471%* 2000  R=0.742%* R= 0.226 R=0.192
1990 Rs=0.757*%* Ry= 0.391* Ri= 0.812%%* 2001 Rs=0.712%%* Ri=-0.060 R=0.517%*
1991 R,=0.599%* Rs=-0.278 R= 0.410%* 2002 Ri=0.565%* Rs= 0.461* R;=0.494*
1992 R=0.743%* R= 0.146 R=-0.219 2003 R:=0.801** R=-0.277 R=0.087
1993 R=0.402% R= 0.313 R= 0.418* 2004  R=0.729%* R= 0.254 R.=0.589+*
1994 R,=0.703%* Ri=-0.298 R= 0312 2005  R=0.724%%* Rs=0.577*%* R:=0.520%*
1995 Rs=0.653%* Rs=-0.254 R=0.494* 2006  R=0.595%* R= 0.398* R:=0.465*
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Table 2 Regression coefficients and correlation coefficients between the average daily streamflow at
the Glacier No.1 Observation Station and the 0°C isotherm height

A4y 6H 7H 8 H

1985 a=0.0126 $=0.0005 + =0.031 a=0.0002 5=0.0018 r*=0.668 a=0.0020 5=0.0011 r*=0.254
1986 a=0.0002 $=0.0014 r*=0.194 a=0.0004 5=0.0015 *=0.265 a=2E-06 $=0.0029 r*=0.587
1987 a=0.0269 $=0.0002 r*=0.025 a=0.0050 =0.0009 r*=0.160 a=0.0005 =0.0013 r*=0.629
1988 a=4E-08 $=0.0037 r*=0.758 a=0.0063 =0.0010 r*=0.658 a=0.0007 5=0.0014 r*=0.246
1989 a=4E-11 $=0.0058 r*=0.618 a=0.0001 5=0.0018 +*=0.741 a=0.0008 =0.0014 r*=0.425
1990 a=0.0007 5=0.0014 *=0.621 a=0.0127 $=0.0006 r*=0.015 a=1E-08 =0.0037 r*=0.562
1991 a=2E-09 $=0.0044 r*=0.562 a=0.0002 $=0.0017 +*=0.400 a=0.0084 =0.0007 r*=0.388
1992 a=0.0042 $=0.0007 *=0.101 a=0.0009 5=0.0013 +*=0.766 a=0.0016 =0.0011 +*=0.471
1993 a=0.0008 5=0.0014 +*=0.399 a=0.0003 $=0.0017 7*=0.368 a=0.0423 $=0.0004 r*=0.156
1994 a=0.0031 5=0.0010 r*=0.388 a=0.0004 $=0.0016 r*=0.437 a=0.0096 5=0.0008 r*=0.484
1995 a=0.0018 5=0.0011 +*=0.527 a=0.0801 5=0.0002 +*=0.017 a=0.0005 =0.0015 r*=0.485
1996 a=0.0009 5=0.0013 =0.420 a=1E-05 $=0.0023 7*=0.747 a=0.0030 =0.0009 r*=0.465
1997 a=0.0005 5=0.0014 r*=0.684 a=0.0543 $=0.0005 r*=0.123 a=0.0197 $=0.0007 r*=0.426
1998 a=0.0004 $=0.0015 r*=0.616 a=6E-05 $=0.0020 r*=0.608 a=3E-05 =0.0021 r*=0.538
1999 a=0.0002 5=0.0017 *=0.446 a=0.0002 $=0.0017 r*=0.699 a=0.0029 5=0.0010 r*=0.392
2000 a=5E-05 $=0.0019 r =0.459 a=0.0171 $=0.0007 r*=0.637 a=0.0108 5=0.0008 r*=0.510
2001 a=0.0018 $=0.0012 + =0.700 a=0.0129 $=0.0008 r*=0.322 a=2E-05 =0.0022 r*=0.480
2002 a=0.0002 5=0.0017 7 =0.634 a=0.0233  $=0.0007 r*=0.524 a=0.1936 $=0.0002 r*=0.347
2003 a=0.0058 $=0.0009 r* =0.338 a=0.0159 $=0.0007 r*=0.402 a=0.0006 =0.0015 r*=0.717
2004 a=5E-05 $=0.0021 r*=0.637 a=0.0212  $=0.0007 r*=0.393 a=0.0012 5=0.0012 r*=0.545
2005 a=0.0025 5=0.0011 r*=0.599 a=0.0017 =0.0012 r*=0.648 a=0.0090 5=0.0009 r*=0.519
2006 a=0.0014 $=0.0012 +*=0.610 a=0.0051 $=0.0010 r*=0.624 a=0.0043 $=0.0012 r*=0.333
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Relationship between Streamflow in Summer at the Headwaters of
Urumgi River in the Tianshan Mountains and the 0°C Isotherm Height

PAN Shukun, ZHANG Mingjun, WANG Shengjie, LI Xiaofei, HUANG Xiaoyan
(College of Geography and Environmental Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract: Urumqi River originates in northern slope of the Tianger Range of Tianshan Mountains.
Many previous studies pay more attention to the river runoff of Urumqi River rather than the
impacts of the change of 0°C isotherm height in summer on runoff. Therefore, based on the
observed materials of daily 0°C isotherm height in summer from meteorological stations and the
average daily streamflow materials during 1985-2006 from three hydrological observation stations
in the headwater of Urumqi River, the paper has analyzed the 0°C isotherm height change and
average daily runoff variety trend and its correlation with statistical methods. The results show that:
1) Streamflow of Glacier No.l hydrological observation station, Ice-free Cirque hydrological
observation station and Master Control hydrological observation station kept increasing during
1985-2006, and the trend rates of them are 0.007m’/(s - a), 0.005m’/(s + a) and 0.011m’/(s - a)
respectively. At the same time, the average height of 0°C isotherm increased by 7.917m/a. Besides,
the average daily streamflow presents different change trends at the three stations; 2) The
correlation between 0°C isotherm height and average daily streamflow at Glacier No.1 hydrological
observation station is the best, but the change of the latter is lagging behind that of the former;
Master Control hydrological observation station and Ice-free Cirque hydrological observation
station respectively have the second and the worst correlation; 3) The correlation coefficient
between the average daily streamflow and 0°C isotherm height accumulated value under the
condition of 2~3 days ahead and 3~4 days’ continuing is the largest; 4) The best regression models
are gained by using the time series of the 0°C isotherm height and the average daily streamflow of
the Urumqi River, and they present a relation of exponent function.

Key words: Summer; 0°C isotherm height; Average daily streamflow; Urumqi River
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