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Fig. 1 Acaimulation departure, J, parameter and Mans-Kendall test curves of annual mean temperature, annual

sunshine-hour, anmial mean wind speed and amual precipitation in the Sanjiang Plan from 1955 to 2000
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1
Table 1 Years when the jumps of seasonal and annual mean temperature occurred in the Sanjiang Plain from 1955 to 2000
J, [ ( J, )] M- K
[ (¢ )] n= 10 n= 14 [ ( v )1
1974( - 4. 03) 1973( 1. 1) 1973(1.2)
1988( 1. 8) 1986( 1. 1)
1972( - 3. 00) 1974(2 4) 1975(1.7) 1980( 1. 9)
1987( - 3.23) 1987(3. 4) 1986( 1. 6)
1985( - 4. 50) 1987(2.9) 1986(1.7) 1985(0.9)
1973(1.9) 1972(1.2)
1987(- 6. 61) 1987(3.8) 1986( 2. 0) 1983(2 2)
1) : 1955~ 2000 , t
, (t= - 0.04), , (
1973 (1971~ 1976 ., J, ), Ibfj, 2 ,
1987  ( ) 1982~ 1990 46
(Jy ) 183 (M- K ), : :
(J,> 2.0, , 46
(+1.07C) (+0.4°C) ( 2b)
M- K u 2) :
1. 96, , M- K , 20
60 80 ,
1980 , - 58mm - 2.0 mm,
a= 1986 t a= 0.02
0.01 ¢ { ; 20 60
) ) 50 80 ,
, ( 2a) ) )
2) . - 156 mm + 5.0 mm,
46 s , 1965 ¢ a= 0.05 ¢ ;
i 20 M- K
70 80 , 1959 1970 ,
+1.3C, 2 + 1.2°C; ) )
20 70 , -9.7mm - 4.7 mm; 20
+0.5C; 20 50 )
80 , a= 0.01 t ,
+1.0C + 1.8C - 14. 8 mm ,
, 20 30 60
a=0.01 ¢ ) 20 60
2.2 , 20
1) : 80
,46 1965 ( 2.3
, 1965 ; 1965~ 1966 , J ; 1962, le g 1k 3
M- K ) ) ’ :
- 66. S5Smm, 1) : 20

a=0.05 ¢ , 1979 70 &0 (1979
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Fig.2 Changes of annual mean temperature, annual precipitation, annual sunshine-hour and annual mean
wind speed and their fitting curves in the Sanjiang Phin from 1955 to 2000
2
Table 2 Years when the jumps of seasonal and anmual precipitation occurred in the Sanjiang Plain from 1955 to 2000
J, [ ( Jy )] M- K
[ )] n= 10 n= 14 [ ( w )l
1960( 0. 97) 1961(0.7)
1967( - 0. 35) 1971(- 1. 0)
1986( 2. 45) 1982( - 0. 6)
1965( 2. 05) 1965( 1. 5) 1964( 1. 6)
1979 - 0. 28) 1984(1.2) 1981( 1. 1) 1987(- 1. 6)
1959( 1. 00) 1959(- 0. 4)
1972( 0. 36) 1970(- 1.2)
1960( 3. 77) 1965( 1. 2) 1956( 0. 8)
1977(1.7) 1977(1.7) 1999(- 0. 1)
1965( 2. 10) 1965( 1. 3) 1962( 0. 3)
1979 - 0.04)
, ; 1979~ 1982 1988~ 1990 - 54.4 ;
], ) , 1990 :
a=0.01 ¢ 10 . - 35.8 ; 1978
198 , , - 28.5
- 121.3 46 ) ,
(29
2)
20 90 , a=0.02 ¢
(J>2.0), ~29.7 2.4
20 80 , , 1d 1h 11 1p 4
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3
Table 3 Y ears when the junps of seasonal and anmual sunshine-hour occurred in the Sanjiang Plain from 1955 to 2000
J, [ ( J, )] M- K
[ )] n= 10 n= 14 [ ( w )l
1962(- 0. 49) 1958(-1.2)
1993( 2. 63) 1990( 1. 4) 1993(0.9)
1964( - 0. 9%3) 1966( 1. 3)
1980( 2. 32) 1981( 1. 5) 1981( 1. 6)
1990( 2. 44) 1988( 1. 2) 1988( 0. 4)
1965( 1. 4) 1969(- 1.7)
1970( - 1.5)
1990( 1. 0) 1992(-0.2)
1978(3. 17) 1980( 1. 4) 1980( 1.2
1989( 1. 5)
1979(3. 55) 1981( 1. 2) 1981( 1.2
1990( 1. 5)
4
Table 4 Years when the junps of seasonal and annual mean w ind speed occurred in the Sanjiang Phin from 1955 to 2000
J, [ ( J, )] M- K
[ (¢ )1 n= 10 n=14 [ ( u_ )]
1983(7. 39 1982(2. 2) 1982(2. 2 1986(- 1L.9)
1969( 1. 3) 1969 1.2
1984(7. 39 1984(2.6) 1984(2.7) 1987(- L 3)
1968(- 1. 1)
1984(5.91) 1987(3. 3) 1986(2.2) 1989( 0. 2)
1994(- L 1)
1981(7.22) 1981(2 7) 1982(2.2)
1982(8.90) 1983(2 3) 1983(2. 3) 1985(- L.5)
3
1) :
, 20 80 4
(198 | 1973~ 1990 |, J, : 20 60
;1985 ,M-K ), , 70 , ,
t a= 0. 01 t s 20 80
(Jy>2.3, M-K , 20
u u=-1.5< | *1.9] 80 :
~0.5ms 46
(2 ;
2) :
, 20 80 :
, (Jy> 2.3) ,
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Fig.3 Changes of accumulated departure of summer mean temperature in Harbin, Changchun and Jiamusi (a) ;
and area changes of wetlands and agricultural fields in the Sanjiang Plain from 1949 to 2000 ( b)
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Analysis of Climate Jumps in the Sanjiang Plain

Yan MinrHual, Deng Weil, Chen Pan—Qin2

(1. Northeast Institute of Geograp hy and Agriculiural Ecology, Chinese Academy ¢ Sciences, Changchun, Jilin 130012;
2. Bureau of Science and Technology for Resources and Environment, Chinese Academy ¢ Sciences, Bejing 100864)

Abstract: The Sanjiang Plain has gone through 4 periods of large-scale reclamation from 1956 to the present. Over
50% of wetlands in the region had changed into agricultural fields. The underlying surface of the plain has changed
tremendously. In this paper, monthly records of 4 climatic fadors ( air temperature, precipitation, sunshine-hour, and
wind speed) for 21 meteorological stations covering the period 1955— 2000 were used. The climate jumps in the plain
were examined by accumulated departure, J, parameter and Mans-Kendall methods in the paper. Spring months de-
fined in the paper were March— May, summer was June— September, autumn was October— November and winter was
December— February of the next year. The results of seasonal and annual climate jumps showed that a jump of annual
precipitation occurred in the 1960s, which had a decrease of 66. Smm; two warming jumps of annual mean temperature
happened in the 1970s and the 1980s, which made the plain be different from around areas, and had the increases of
0. 4Cand 1. 0°C, respectively; the jumps of annual sunshine-hour and mean wind speed of the plain in the 1980s had
decreased by 121. 3h and 0. 5m/'s, respectively. The greenhouse effect and large-scale reclamation were probably di
rect reasons that resulted in climate jumps of the Sanjiang Plain.

Key words: climate jump; process of climate change; underlying surface; human activities; the Sanjiang Plain



