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Fig. 1 Location of meteowlogical stations in the Songhua River Basin
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Fig.2 Interannual variation and 5 per. moving average of

annual temperature in the Songhua River Basin during 1958~ 2008

MK ka
5.17, a= 0.05 ,
4 1990 )
1960~ 1990

V()

Average annual temperature

2.2

(0. 006 C20.002°C/a)!™

() -
g | TR
5L ----Senslope
e R R R
6 -
5r ]
r [ ]
4 F L] . o* o. :_,_-.':':7
Fe st ® e
3L %o o l_——i‘—." [ ] ¢
3 =
) _/..,—-0‘ LY . .O ° [ LY
.
1k .

0 . . . . . . . . .
1958 1968 1978 1988 1998 2008
4 Year

3 1958~ 2008

Fig.3 Variation of average annual temperature in the

Songhua River Basin during 1958~ 2008

4 Mann— Kendall
1958~ 2008
, 1990 ,
1990
" 1988
L16] Y amamoto
20 4 , 80

-===A=0.058% & £ K VI 7 1E(1.96)
————— A=0.051% 2 1K 1 I 7 1E(-1.96)
seeee--UF
PR 2o o°‘a°‘°‘° - -w0:==UB (‘.
b, Ay _.»0¢
% O,
b A Lt
@ o
v, o
___________________________ g‘;‘:‘_ TTTTTaG T T
2 Poryd N A
TR \ . Pl \ \ov 3,
s¢ ],36.8‘.._,-._""-1,-9'7‘8'" 1988 1998 308
I ML L EBYear e
4 Mann— Kendall

Fig.4 The Mann— Kendall abrupt change of

average annual temperature



244 29
2.3 . 1998
2.3.1 WEFHIEEOFIRE I 5 , 8. 01T,
1958~ 2008 3.21C 1958 2.60C,
5 2.20C 1958~ 1995
( 5a) 1958 ~ 2008 . 7 .
- 16.417C, 0. 11, 51 1967 ,1975 1983 199 199%
2007 ( 5c) 20.28°C,
. - 11.757C, 4.66C 0. 04,
1969 , - 6.40% ~ 9.60% 2000
- 20.337C, 3.92°C )
: 1958~ 199 22.237C, 1.95C 1983
; 1979 1981~ . 18. 98 C,
1983 . 1.30C 1958~ 192 5
1999~ 2005 , 1958~ 1981
., 2005 ;1993
( 5b)5l 4.80°C,
0.27, ,
10
b BT LR ®)

ATEN IR E(C)
Average temperature in winter

LR EST I A Y

TRV B ECC)

Average temperature in spring

1958 1968 1978 1988 1998 2008
IE ) Year

—A— KT IR (d)
— KT R RS A 1 Y

OB R ()

Average temperature in autumn

958 1968 1978 1988 1998 2008
A+ 13 Year

(d) 5

Fig.5 Interannual variation and 5 per. moving average of temperature of the Songhua River Basin in

winter (@) spring (b) summer (¢) and autumn (d) during 1958~ 2008

-25 ———
1958 1968 1978 1988 1998 2008
IE ) Year
24 -
- VR (©)
E P B TR T
O 2 mf
s
=
SEu
5
Y
#8204
"y
519t
<
18 : : : : :
1958 1968 1978 1988 1998 2008
A+ Year
5 1958~ 2008 (a) (b
( 5d)51 3.78°C,
0.24, s

2004

2.26C 1982

, 1. 27T, 1.%C



5 51 245
1958~ 1986 - 17.06C, 1986
, 1987~ 1993 , 1994~ ,
2000 , 2001 ,
( 6b)
2.3.2 WE-FHEFGT EE MK 51 2.357C,
1 , 0.05C 1989
Lok 1. 96, (4.38°C), 1995 1999
a=0.05 , 4.23C 3.54C,
6 ;
( 6a) , 0. 06 C/a, 51 ,
2.91C 1960~ 1990
1 1958~ 2008
Table 1 Variation trends of seasonal average temperature in the Songhua River Basin during 1958~ 2008
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Season Mean( 'C) h Significance Change trend Change magnitude
Average precipit ation in winter - 17.06 365 Significant Rise 0-06
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Fig. 6 Variation of seasonal temperature in the Songhua River Basin during 1958~ 2008
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Climate Evolution and Its Impact to Water Resource Changer
in Source of Weihe River Basin

YAO Yirbi"?, ZHANG Xir yun®, DUAN ZHr yong’, SONG Yong jie®,
YANG Jiar jun’, WANG Diarr jun”
(1. Key Laboraory ¢ Arid Climate Change and Reducing Disaster of Gansu Province and China Meteorological Administration,
Lanzhou Institute of Arid Meteorology, China Meteorological Administraiion, Lanzhou 730020, China;
2. Meteorological Bureau ¢ Dingci f Gansu Province, Dingxi 743000, China;
3. Hydrological And Water Resource Reconnaissance Bureaw  Dingxi f Gansu Province, Dingxi 743000, China;
4. Meteor dogicd Bureaw of Baying ¢ Gansu Province, Baiying 730900, China)

Abstract: Based on the surface meteorology and water resource observation data in source of Weihe river, the char
aders of climate evolution and water resource change, and their relationship are analyzed, in addition the wa er resources
climate model is also established. The result show that the inter annual change of precipitation display descending trend,
the tendency rate is — 10. 442~ — 10. 417 mm/ 10a, this reduction mainly happened in autumn and summer. The results
also show that the inter annual change of temperature display marked ascending trend, the tendency rate is 0. 169~
0.201°C/ 10a, this accessional appeared most in winter, this ascending trend appeared from 1970s and it’ s sharp point
was at 1970 s, the aridity index also display prominent ascending trend, the tendency rate is 0. 058~ 0. 113/ 10a, in re
cent 50 years the climate of the Weihe source show warming and drying trend, It is also found that the water resources
display remarkable descending trend, the tendency rate is — 0. 044 x 10° m*/ 10a, it exist 2~ 3 a 5 a period, water re
source show marked positive correlation with precipitation, while it show marked negative correlation with temperature and
aridity index, the water source will decrease if precipitation decrease and temperature ascend and dry index ascend.

Keywords: Climatic changing; Water resource; aridity index; W eihe source
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Change trend of temperature in the Songhua River Basin during the past 51 years

YU Fang yuan', ZHENG Ferr1i"*?, LI Zhi', SHEN Jian'
(1. College  Resources and Emwironment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess plaeau, Institute of Soil
and Water Consavation, Chinese Academy of Sciences & Ministry ¢ Wate Resources, Yangling, Shaanxi 712100, China)

Abstract: Based on the daily series temperature observations from 34 meteorological stations over the period of 1958
~ 2008, the interannual variation, change trend, and change magnitude of the average anmual temperature in the
Songhua River Basin were analyzed with multr method of moving average method, norr parametric Mann— Kendall test
and the estimated sen slope method. The result showed that the average annual temperature of the Songhua River Basin
tended to increase significantly during 1958~ 2008. The average annual temperature which undemwent abrupt change in
1990 had risen about 2. 0 C during the past 51 years. In four seasons, the average temperature of winter increased at a
faster rate (0. 06°C/a), whilst the average temperature of summer had the smallest increment — 0. 03 'C/ a. The increas
ing magnitude of average annual temperature in the Songhua River Basin was much greder than the national and global
level. Therefore, effective measures should be considered to mitigate negative effects of climatic change.

Keywords: the Songhua River Basin; average temperature; change trend



