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Climate variation in upper Yellow River in 1990s and its influences on inflow of Longyangxia Reservoir //SHI Yu-pin
KANG Ling-ling WANG Jin-hue® WANG Yun-zhang® 1. College of Water Resources and Environment Hohai University
Nanjing 210098 China 2. Yellow River Institute of Hydraulic Research ~ Zhengzhou 450003  China

Abstract Distribution laws and variation characteristics of the precipitation and temperature in the area above the Longyangxia
Reservoir on the upper Yellow River were analyzed with the climate data obtained since 1956. Based on the relationships between
the natural runoff at the Tangnaihai Station and the temperature and precipitation at each gauging station a natural runoff
calculation formula was established. With the formula the influence of climate variation in the upper Tangnaihai region since the
1990s on the inflow of the Longyangxia Reservoir was calculated and the sensitivity of runoff at the Tangnaihai Station to climate
variation was analyzed. The results show that the average annual temperature in the 1990s is about 0.5°C higher than the perennial
average value and increases by 0.7 — 0.8°C as compared with that of previous decades that the annual rainfall of this region is
much less than the long-term average value and especially the maximum reduction of rainfall is up to 15.8% in Maqu district
that the natural annual runoff in the 1990s decreases by 43.7 x 10° m® as compared with that of previous decades and 20.2% of
which is induced by climate variation and that the variation of rainfall is of great influences on the inflow of the Longyangxia
Reservoir as compared with the variation of temperature.

Key words natural runoff climate variation Longyangxia Reservoir upper Yellow River

Co,
L 1990 ~ 2003
168 m 20 90 2% .
20 90
23
50279010

1977—

2005 25 4 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 5



550 mm

700 mm
1
1.1
550 mm
300 mm
13.14  knm?
18%
247 m’
1.2
2000 2001
27%  30%
56 m
1.2 1 mm
17
@ 5~9
1956 ~2003 1~12 455.1 mm
. 82% 7
5~10 80% 20% 12% L@
5~10
87.2% 80.7%
84.8% .03 12 1
1 5 mm 1~2mm.
“ " 1.3.2
1.3
1.3.1
1 ) 1 5~10 1
300 ~ 750 mm @®
— — 1.3C 5~10 7.7C @
0C ®) 5~10
1 @ 7
1 C
510 5~10 3~10 510 5~10
2.4 4.7 -2.6 4.6 -1.8 5.2 0.6 0.5 0.8 0.6
0.9 7.9 0.6 7.7 1.3 8.3 0.4 0.4 0.7 0.7
1.7 7.8 1.5 7.6 2.2 8.1 0.5 0.3 0.7 0.5
1.3 7.7 1.2 7.6 1.8 8.2 0.5 0.5 0.7 0.6

6 - 2005 25 4 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



8 12 1 @ 1~4 10
-8.4C -9.3C 1978 1

-26.6C . 1~3 3
) 20.6% 29.1% 24.3%
2.1
1 5~10
1956 ~ 1989 2
) 1 )
o / / /%
0.5C 0.7~0.8C - J% o o
@5 ~ 10 1 3.9 0.7 4.7 0.9 20.6
2 5.5 1.0 7.1 1.4 29.1
3 13.2 2.4 16.4 3.1 24.3
4 28.6 5.1 28.8 5.5 0.7
0.7°C 5 68.6 12.1 67.5 12.8 1.7
6  101.3 17.9 94.4 17.9 -6.9
7 110.9 19.6 99.2 18.8 ~10.6
2.2 8 94.9 16.8 86.8 16.4 ~8.6
2 9 91.9 16.3 74.7 14.1 ~18.8
10 39.3 7.0 41.6 7.9 5.9
1 6.4 1.2 6.1 1.2 —4.7
12 2.6 0.5 2.6 0.5 0.0
1
2.4
2.4.1
300 mm
5%
1956 ~ 1989
15.8%
\"\:5
330 W' W =-207.117 + 0.855276x, —
19.007x, + 0.600983 x4 1
W m’
4, mm x, 5~10 C
600 %3 9~12 mm. 3 1956
650 ~ 1989
—— Kk B (mm) 4 700
------ BHMMEACE %) .{wj
2
2.3
2
- 100 . . - . . . '
@ 5~9 1 1955 1960 1965 1970 1975 1980 1985 1990
6~9 A
6.9% 3

2005 25 4 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - T



0.946
2.4.2
1
172.4 m
216.1 437
20.2%.
3
GCMs
1~2°C 4.
5
15 AP/P
£20% +10% 1°C
2°¢ 15
3
3
/%
AT/C AP ., AP ., AP AP AP
?:—20/0 P =-10% P =0 P =10% P =20%
0 -29.3 -16.9 0.0 18.7 45.3
1 -33.5 -22.7 -3.2 14.3 36.7
2 -36.9 -25.4 -6.8 9.6 27.9
3 )
&)

10%
1°C
20%
4
a.
b.
C.

1 Houghton J.

18.7%

3.2% ©
@ 15
2C
36.9% .
M .
1996.10—14.
50
2004 2 5—7.
J .
2000 4 20—22.

4 Houghton J T Jenkins G J Ephraums J J. The IPCC scientific

assessment M . London Cambridge University Press 1990.

76—97.

5 WMO. Water resources and climate change sensitivity of water

resources systems to climate change and variability R .1987.

2004-10-26

2005 11

8- 2005 25 4

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kkb . hhu. edu. cn



