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1987—2000
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1 m* s7!
Table 1  Abundance and low variations of mountain runoff in the main rivers in Hexi inland region m* s~
/ / /
1940 45.1/
1950 13.7/ 10.1/ 47.9/ 8.09/ 24.6/ 9.02/
1960 11.8 / 7.46/ 46.4/ 6.39/ 25.3/ 9.02/
1970 10.2/ 7.43/ 44.0/ 6.69/ 28.1/ 11.6/
1980 10.6/ 7.67/ 53.2/ 8.66/ 29.0/ 11.6/
1990 8.60/ 6.42/ 49.8/ 8.02/ 29.7/ 12.4/
10.8 7.88 48.1 7.41 26.8 10.5




x 108m®
Table 2 Comparison of runoff in the main rivers in

Hexi inland region for different periods x 108m’

W, 1956—1986 8.504 3.132 15.34 2.05 2.40 3.49
W, 1987—2000 9.293 3.882 16.38 2.18 2.166 2.905
W= W, /W/% 9.27 24.0 6.78 6.65 -9.75 -16.8
Ws 1956—1990 8.52 3.37 15.23 2.19 2.46 3.49
We 1991—2000 9.37 3.90 15.73 2.21 2.03 2.71

We— Ws /Ws/% 9.98 15.7 3.28 0.91 -16.7-22.35

4
7\ 1
IPCC
2001 6 1990—
2100 1.4~5.8<C SRES
21
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50a 1980
Table 3 A prediction of ten — year mean air temperature and
precipitation in Hexi inland region together with those

measured values in the 1980s and the 1990s

/C /mm

1980 3.8 212.5
1990 +0.1 +35.1

2000 +0.3 +48.5

2010 +0.6 +65.1

2020 +0.9 +57.7

2030 +1.4 +62.0

2040 +1.2 +77.5
4

x 108 m®

Table 4 A prediction of ten — year mean mountain runoff in
the Yingluoxia Hydrometric Station on the Heihe River
and the Changmapu Hydrometric Station on the
Changma River in Hexi inland region together
with that in the 1980s x 10°m’

1981—1990 16.79 8.933
1991—2000 18.52 9.043
2001—2009 18.31 9.119
2010—2019 17.46 8.704
2020—2029 17.48 8.836
2030—2039 16.10 8.485
2040—2049 16.63 8.847
1
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5 20 a x 10% m’®
Table 5 A prediction of ten-year mean mountain runoff in Hexi inland region x 10° m®
2.63 2.07 15.31 4.30 9.35 4.76
2001—2009 2.76 ~3.26 1.89~2.09 15.3~15.8 4.06~4.46 9.04~9.36 4.81~5.01
2010—2019 2.52~3.02 1.85~2.05 14.9~15.4 3.98 ~4.47 9.22~9.54 4.77~4.97
2 7  Shi Yafeng. Glacier recession and lake shrinkage indicating a climatic
warming and dry trend in Central Asia J . Acta Geographica Sinica
1990 451 1-13.
J. 1990 45
1 1-13.
3 8 Shi Yafeng Shen Yongping Hu Ruji. Preliminary study on signal im-
pact and foreground of climatic shift from warm — humid in northwest
China J . Journal Glaciology and Geocryology 2002 24 3 219 -
226.
J. 2002. 24 3
219 - 226.
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Responding of River Streamflow to the Climate Shift
in the Hexi Inland Region

LAN Yong-chao  DING Yong-jian

Cold and Arid Regions Environmental and Engineering Research Institute

Abstract In Northwest China climate warming and dry-
ing dominated the past 100 a. In the middle Tianshan
Mountains and the eastern Qilian Mountains temperatures
rose 1.3 °C and 1.0 °C and precipitation decreased 50 ~

65 mm and 70 ~ 85 mm respectively until the 1980s.
The result of tree — ring study shows that the negative pre-
cipitation departure in the north Uygur Autonomous Re-
gion of Xinjiang reaches — 11.8% during the period from
1920 to 1978. In the last 50 a the measured hydrological
and meteorological data indicate that air temperature in
West China rises with a mean rate of 0.2 °C per ten
years. In northern Xinjiang air temperature rising even
reaches 1.4 °C in the last 50 a which exceeds greatly
the mean rise range of 0.4 ~ 0.8 °C of global air temper-
ature rising in near upon 100 a. The while precipitation
in the west part of Northwest China and North China de-
creased and many rivers in northwest arid areas of China
all appeared a fluctuant downtrend during the period from
1951 to 1989. Water level of the Qinghai Lake has de-
scended from 3 250 m a.s.1. in 1908 to 3 193.78 m a.
s.l. in 1986 definitely showing a warm-dry trend of cli-
mate change in the west of China. But the observed data
of some meteorological and hydrological stations have
showed that climate of Xinjiang located in the west of
Northwest China send out a signal of climate shift from
warm-dry to warm-humid. Hexi inland arid region is adja-
the Shulehe River basin

located in the west of the region similar to Xinjiang lo-

cent to Xinjiang. Especially

cated in the middle latitude westerly belt where precipi-
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tation is under the influence of Atlantic vapor carried by
westerly Again the Heihe River basin in the middle of
the Hexi inland arid region is located in the transition area
between westerly belt and east Asia monsoon zone where
precipitation is also under the influence of Atlantic vapor.
So climate change in the Hexi inland region should have a
quite consistency with Xinjiang having a climate shift
from warm — dry to warm-humid.
Water cycles will be exquisite with global warming

bringing on further precipitation. Global temperature has
risen since the 20 Century because of increase of CO,

and other house gases in atmosphere which accelerates

global warming. Concretely there appears a fluctuant

warming and drying trend in northwest arid regions of Chi-
na. But analyzing the change process and trend of the
mountainous runoff in the Hexi inland region revealed that
the climate — environment of the region relates a clear sig-
nal of climatic environment shift from warm-dry to warm-
humid beginning from the 1980s. The signal concretely
shows an increase in mountain runoff with air temperature
rising and precipitation increasing in mountainous area.
Prediction and calculation from some regional climatic
models and hydrologic statistic models also approve the
shift. Besides Shiyanghe River in the east of the region
and under the influence of east monsoon still not occurs
such a shift signal where the mountain runoff has contin-
uously decreased since the 1950s indicating the climate-

environment still developing towards warm \ |dry.

Key words hydrological cycle warm-dry warm-humid climatic shift



