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Fig. 1 Five-year moving averages of air temperature and rainfall for winter(a)
and summer(b) half year (1951 1997)
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Fig.2 Yearly changes of climatic productivity of Kunming
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Table 1 Single climate element’s impact on Py for Kunming kg/(hm?- a)

T/
-3 -2 -1 0 1 2 3
Py 12216.9 12681.1 131323 1358.6 14017.4 14438.8 14 841.8
R/%
- 30 - 20 - 10 0 10 20 30
Pv 11953.6 12622.4 131550 13582.6 13929.0 14212.0 14 445.4
) 2 Pv
, Table 2 Comprehensive climate impact
p on Py for Kunming  kg/(hm?>: a)
nou nou ” “ ” , T/
R/ %
2 Py -1 + 1
1 10 % « - 10 12 746. 5 13 546.6
+ 10 13442. 8 14 401.3
", Py : , 1
10 % * " Py
1970 1997 \ [ 3]
s Y=Y+ Yun Y , Vi
, Vi Y. , Y
Yu Y,

Ymr, Ymr = Ym/ Yt 3 Ymr
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. Ymr< — 0.05 , Ymr> 0. 05 ,
) 1970 1972 1973 1975 1981 1982 1984 1994 8
5 , 1974 1976 1979 1986 1992 5 6 1974
- 259 %, 1974
, 42.3% -90.3 %, .
Yw< - 0.10 28 s 1970 1974 1979 1985
1986 1989 6 4 5 , 1986 Y= - 90.3 %
“ K s 1989
Ymw= — 26.3 %, “2.25" s
3 (Youe)

Table 3 Annual relative meteorological yield of Kunming

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
-0.14 0.13 0.07 -0.03 -0.16 -0.02 0.11 -003 -0.06 -0.12
0.128 -0.022 0.064 0.219 -0.259 0.138 - 0.075 - 0.028 — 0.021 - 0.096
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
0.03 0.05 0. 17 0. 42 0.22 -0.24 -0.90 0.06 0.07 -0.26
-0.033 0.055 0.081 -0.041 0.105 0.016 - 0.101 0.023 0.011 - 0.036
1990 1991 1992 1993 1994 1995 1996 1997

0.14 0.12 0.20 0.14 -0.03 0.04 -0.05 0

0 -0011 -0.08 0.027 0.05 0025 0.017 0.02
3
s 5 10 10
5
3.1
4 . ,10 3
12 1 1 2 =0.01 ,10 11
2 3 =0.1 ,12 2
4 5 - 0. 287,
=10 ,
4 (r)

Table 4 Correlation coefficients betw een met eorological yield

of wheat and rainfall or temperature

10 11 11 12 12 1 1 2 2 3 3 4 4 5
r 0. 490 0.319 0.557 0.576 0.418 -0.077 - 0.287
r -0.157 - 0.031 0.074 0.072 0. 206 0.135 0.242
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, , Table 5 Correlaton coefficients bet ween meteorological
5 10 yield of rice and rainfall or temperature
5 6 6 7 7 8 8 9 9 10
r 0.010 0. 069 0.076 -0.070 - 0.221
’ r 0.072 0. 095 0.294 0.224 0. 194
(4 5 )
4
, 40 220
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43 % 23 % 19% 15 %, , 15 5 ,
3 , 50 %
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Fig. 3 Comparision of agrometeorological disasters between Yunnan( a)

and the whole country of China(b)
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s 6 7 ’ ’
d=3 510 6 7 50
, 7 R 21.3 %, —
40.4 %, - 38.3 %, 10 s
, 25.5 %, - 40.4 %, — 34.1 %
R 60 80 , 70 80 90
50 90 s 60
70 , 5 80 .
6 1951 1997

Table 6 Drought and waterlogging years from 1951 to 1997 for Kunming

(%)
1960 1963 1969 1984 1987 10.6
1951 1955 1958 1980 1988 1989 1992 1993 17.0
1956 1962 1967 1979 1982 1996 12.8
1953 1954 1965 1966 1968 1972 1975 1978 1991 1995 21.3
1952 1959 1964 1970 1977 1981 1990 14.9
1957 1961 1971 1976 1985 1986 12. 8
1973 1974 1983 1994 1997 10. 6
7 1951 1997
Table 7 Cold and warm years from 1951 to 1997 for Kunming
(%)
1967 1971 1974 1977 8.5
1959 1962 1970 1972 1976 1978 1983 1985 17.0
1961 1963 1964 1965 1982 1986 1992 14.9
1957 1958 1966 1968 1969 1973 1975 1979 1980 1981 1989 1990 25.5
1955 1960 1984 1991 8.5
1954 1956 1987 1988 1993 1997 12. 8
1951 1952 1953 1994 1995 1996 12. 8
4.2
1970 1997 ,
<-5% 28 , 1974 1977 1979 1985 1986
1989 1994 T, 1974 1976 1977 1979 1983 1986 1988 1992
2
R 12 2 2 4
) 5 8
2 2
- - - - 2
2 2
) ) 8 , 7 5

,6 , - 438.1 kg/hm’, - 23.4%

8

B
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1986
225 kg/hm’
.5
5 2 2
8
9 8
. 6 5 , 8
6 8
- 415.8 kg/ hm’,
- 10 % :
4.3
5
8
4.3.1 5
88 % (5 10 ),
(11 4 ) ,
g ,
20 ,
1951 1999 .5
(12 2 )
4.3.2 8
2 4,
50 .

8 1970 1997

Table 8 Yield reduction years for summer crops

and corresponding weat her disasters during the

growing season from 1970 to 1997

(kg/hm?) (%)
1974 - 466.3 - 25
1977 -90.4 -5
1979 - 258.7 - 14
1985 - 257.0 - 14
1986 - 1590. 4 - 88
1989 - 179.7 -9
1994 - 224.3 -9
9 1970 1997

Table 9 Yield reduction years for autumn crops and

corresponding weat her disasters during

the growing season from 1970 to 1997

(kg/ hm?2) (%)
1974 - 813.9 - 22
1976 - 256.6 -7
1977 - 387.8 - 10 5
1979 - 353.3 -9
1983 - 291.9 -7 5
1986 - 373.2 -8 5
1988 - 278.3 -6
1992 - 571.7 - 11 5
2 2 5
3, 1

5

1b),

60

90
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A STUDY ON FOOD-CLIMATE CHANGE
RELATIONSHIP IN KUNMING

QIN Jian

(Agrometeorological Center of Yunnan Provinces Kunming 650034)

Abstract: A nalysis is performed on the features of climatic productivity and the impacts of cli-
mate change air temperature and rainfall on agricultural production mainly wheat and rice in
the past 50 years in Kunming. Results show that precipitation during Dec. to next Feb. is
critical to wheat growth and accumulated temperature of 2 10 plays a more important role
than rainfall for rice production. The time period when weather disasters restricting agricul—
tural production of Yunnan Province happened is diagnosed with the aid of calculated annual
dry and warm indices and it is indicated that the major weather for crops sown in late autumn
are drought during Jan. to Feb. and cold from Feb. to April, and for those sown in late
spring are drought in May and cold from July to August.

Keywords: climate change; climate productivity; weather disaster;food production



