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1960
1
Table 1  Hydrological and weather stations and data sequences
in the study areas
(E) (N) /m /a
102°52°  37°12 3043 1959
102°54”  37°29° 2073 1959
102°37-  37°23¢ 2 851 1959
100°14-  38°12° 2789 1957
99°35°  38°50” 3320 1957
99°37°  38°25° 2311 1956
100°49°  38°27° 2272 1956
* 99°37  38°50° 3367 1957
99°37°  38°50° 3367 1957
94°53  39°31° 2159 1973
- 96°517  39°49- 2 080 1938
- 94°53°  39°50° 2176 1952
*
17 -19
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1.1
1960
2. 3
2 N
Table 2 The normal annual and each seasonal average temperature
at each typical weather station in the upstream mountain area of Shiyang
Heihe and Shule river systems
/C
-0.03 10.36 0.31 -10.59 0.03
1.07 11.41 2.40 -12.12 -1.30
-2.68 9.66 -1.19 -15.39 -2.60
3
Table 3 The weather tendency rate of annual average temperature at
each typical weather stations the upstream mountain areas of Shiyang
Heihe and Shule river systems and near the stations
/(°C /10 a)
0.229 0.258 0.367 0.175
0.499 0.313 0.324 0.252
() 4
P (b)
0.382 0.962 0.333 0.291 5
i ()
P (d) 4-5
2. 3 M -K  .Spearman o
(a) Correlation curve between mean air temperature at Wushaoling
weather station and mean discharge at Jiutiaoling Hydrological station
1960 of Xiying River of Shiyang River System in April; ( b) Correlation
o curve between the mean air temperature at Qilian weather station and
=0.05 R mean discharge at Yingluoxia hydrological station of Heihe River Sys—

3 000 m 3

tem in May; (¢) Correlation curve between mean temperature at Tuole
weather station and mean discharge at Dangchengwan Hydrological sta—
tion of Shule River System during the period from March to May.

1 N

Fig.1 Temperature precipitation and river runoff correlation curve
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4) 1960

3.1.2

Table 4 Weather tendency rate of average temperature in
various seasons at the representative station the upstream of

three large river basins in the Hexi region

1(°C/10 a)

0.113  0.143  0.286 0.278
0.243  0.277 0.381 0.454

0.506  0.500 0.494 0.937

20

(a) Change processes of the annual average temperature at stations

concerned in the upriver mountains of Shiyan River located in the

° a=0.05 eastern Qilian mountain area; ( b) Change processes of the tempera—

T N ture at stations concerned in the upriver mountains of Heihe River lo—
cated in the middle Qilian mountain area; (c¢) Change processes of

the temperature at stations concerned in the upriver mountains of

Shule River located in the western Qilian mountain area.
2

5. Fig.2 Change processes of the temperature at stations concerned in the

5 upriver mountains of Shule River located in the western Qilian mountain area
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('a) Change processes of the each seasonal average temperature in the
upriver mountains of Shiyan River located in the eastern Qilian moun—
tain area; ( b) Change processes of the temperature in the upriver
mountains of Heihe River located in the middle Qilian mountain are—
a; (¢) Change processes of the temperature in the upriver mountains
of Shule River located in the western Qilian mountain area.

3

Fig.3  Change processes of the temperature in the upriver mountains

of Shule River located in the western Qilian mountain area
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(a) (b) ()
4 N N

Fig.4 Interannual rariability of the process upstream of the mountain’ temperature

5 N
Table 5 Abrupt change time points average of annual mean and each season mean temperature time series before

and after abrupt change and jump amount

e I /c I

1986 0.4 -0.3 0.7

1996 -0.3 0.5 0.8

1994 10. 1 10.7 0.6

1986 -0.2 0.8 1.0

1984 -11.1 -10.0 1.1

1997 -3.2 -2.1 1.1

1995 -2.2 -1.1 1.0

1996 8.1 9.1 1.0

1992 0.6 1.8 1.2

1997 -15.6 -14.2 1.4

1997 -2.9 -1.6 1.3

1996 -1.7 0.1 1.8

1998 9.2 11.2 2.1

1997 -3.1 -1.5 1.6

1997 -16.1 -13.2 3.1

3. . .
2000 1960 10
ao 1960—1970 \ o
1980 . N
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Multiple Time Scales Analysis of Jump and Variation of Air Temperature

in Mountain Area of Hexi Inland River Basin in the Past More than 50 Years
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Abstract: Based on the air temperature observation data of weather stations concerned in the northeast border re—
gion of QinghaiXizang Plateau during the period from 1960 to 2011 the multiple time scales characteristics of
jump and variation of temperature in mountain area of Hexi inland river basin in the past more than 50 years are an—
alyzed by some Trends and mutation analysis methods such as Linear Trend Analysis Moving Average Analysis

Mann—XKendall Analysis and Spearman rank analysis and so on. The results showed that the change of temperature
in the region is basically the same with the integral Qinghai-Tibet Plateau which is showed that all changes of the
decadal and interannual and each seasonal change of temperature in the mountains at the upstream of the Shiyang

Heihe and Shule river systems respectively located the eastern middle and western Qilian mountain area have pres—
enting an observably rising states as a whole. But the rising extents of temperature in the mountains at the upstream
of the various river systems are the different because of the influences of different regional geographical environment
and climate tendency rate of the temperature in the in the mountains at the upstream of the various river systems
present a gradually increase trend from east to west. The abrupt change of annual mean temperature in the upriver
watershed of Shiyang river system located in the eastern Qilian mountain area occur in about the mid 1980 s which
is sooner than the late 1990s the Jump time of temperature in the upriver watershed of Heihe and Shule river sys—
tems located in the middle and western Qilian mountain area. But the Jump extent of annual mean temperature in
the upriver watershed of Shiyang river system is less than temperature in the upriver watershed of Heihe and Shule
river systems and the Jump extent of annual mean temperature in the upriver watershed of Shiyang river system loca—
ted in western Qilian mountain area is the largest. The 2000 s is the warmest decade in the upriver mountains of
three large river systems of Hexi inland region in the past more than 50 years. Compared with the annual mean tem—
perature and other season’ s temperature the rising extent of winter temperature ( Nov. — Feb.) in the upriver
mountains of every river system is largest the rising extent of spring temperature ( Mar. — May) in the upriver
mountains of Heihe and Shule river system are least and the rising extent of summer temperature ( June. — Sep.) in

the upriver mountains of Shiyang river system is least.

Key words: Qinghai—Xizang plateau; Qilian mountain area; the three large river systems; the Hexi inland river ba-

sin; abrupt change of climate



