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Table 1 The decadal changes of annual mean maximum temperature(°C) in northern China

WX 1951~1960  1961-1970  1971~1980  1981~1990  1991~2000  1990s-1960s
RILK 10.7 105 10.6 109 11.4 0.9
X 189 19.0 18.8 19.0 193 03
N T R K BRI 136 139 138 14.1 14.6 0.7
BHEE 16.7 16.5 16.5 16.5 17.3 038
FidbIx 154 15.7 156 15.7 16.1 04
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Table 2 The decadal seasonal changes of mean maximum temperature(*C) in northern China

1951~1960 1961~1970 1971~1980 1981~1990 19912000 1990s-1960s

1228 -1.1 S12 -1.0 -06 -0.4 e
3~5 f1 16.6 17.1 16.8 17.1 17.3 0.2
6~8 A 289 29.1 28.8 28.7 29.2 0.1
9~11 A1 158 15.4 156 157 16.0 06
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Table 3 The decadal changes of mean maximum temperature (‘C)in winter(Dec-Feb)and summer(Jun-Aug)in northern China

# X 1951~1960 1961~1970 1971~1980  1981~1990 1991~2000 1990s-1960s

K&k -85 -9.1 -85 -8.0 7.1 20
HEBRX 44 4.8 4.8 49 6.1 1.3
£F HWHEHERKRAR -2.8 2.8 -2.2 22 -1.0 1.8
HrEE 3.2 33 33 3.5 4.7 1.4
PidL X -2.0 22 -2.4 -12 -0.7 15

LK ‘ 26.4 26.4 26.4 26.2 26.9 05

HEBKX 31.2 314 30.7 30.9 31.2 -0.2
HE WELEEERERBHR 27.5 28.0 277 279 28.3 03
HLtHFR 28.8 28.8 28.6 28.2 29.1 0.2

(R[4 30.8 30.9 30.6 304 30.5 -0.3
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Table 4 The decadal change of annual mean minimum temperature(°C)in northern China

H1X 1951~1960  1961~1970  1971~1980  1981~1990 1991~2000  1990s—1960s

Fdx 038 -1.0 207 0.1 07 18
B X 7.8 79 8.2 8.6 9.0 1.1
BEHTRERKRIBLE 0.6 07 1.1 1.7 22 1.6
BrEE 3.8 40 42 44 49 0.9
FHILR 25 25 2.7 3.0 3.2 0.7

32 FYRRKEVNFLTWL
#S5SHPELEFNUERMEESL, TUEY: AERERELFSHEFSHES>EE ;90
A4 60 AL A RIHE N 2.4°C . 1.1°C .0.8C .0.6C,,

£S5 PELAFEEFFEFHRMEBECOI FEEL

Table 5 The decadal seasonal changes of mean minimum temperature (°C)in northern China

1951~1960 1961~1970 1971~1980 1981~1990 1991~2000  1990s-1960s
1228 -126 131 -124 -116 -107 24
3~5 A 3.0 3.6 3.7 43 4.7 1.1
6~8 A 17.3 17.2 17.2 17.4 17.8 0.6
9~11 A 3.4 3.4 3.6 4.0 42 038
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Table 6 The decadal changes of mean minimum temperature (*C)in winter(Dec-Feb)and summer(Jun-Aug)in northern China

X 1951~1960  1961~1970  1971-1980  1981~1990  1991-2000  1990s-1960s
RLK 204 2207 ~19.8 2187 175 32
RiEEX -59 -6.0 -5.1 -4.9 4.0 2.0
%% AR HEERBRER -159 -15.8 ~-14.8 -14.1 -12.9 2.9
HtHE 9.2 -9.2 -8.4 -7.9 -7.3 18
Pt X -14.5 -14.1 -13.6 -123 -11.8 23
CUHEE h 16.1 15.9 15.9 165 171 11
HEBX 20.9 21.0 20.9 212 21.5 0.5
BEFE AFHREKBGEZA 15.8 15.9 15.9 16.4 16.8 0.8
®iEE 16.5 16.3 164 16.3 17.0 0.7
[E]458 16.9 16.7 16.7 16.5 16.5 -0.2
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Fig.1 The monthly changes in daily range of temperature (a)and annual range (b) in northern China
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Fig.2 Statistical Mann-Kendall curves of annual mean maximum temperature(a) and annual mean minimum

temperature(b) in northern China
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Changes of maximum and minimum temperature and
their impacts in northern China over the second
half of the 20th century

WANG Ling, XIE Xian-qun, SU Wen, GUO Xue-bing
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Since the second half of the 20th century,many researchers at home and abroad have
studied global temperatures rising and its impacts on crops and environment.But most of the
studies have been only limited to the change of mean temperature.For the terrestrial ecosystem,
the daily maximum temperature is the important factor determining the normal photosynthetic
mechanism control,fruit quality and glaciers meliing. Moreover,the minimum temperature at night
is important for crop respiration,dry material accumulation,and crops overwintering.Therefore,
changes of the maximum and minimum temperatures are more important than the mean
temperature in terms of their impacts on environment and physiological activities of plants.

In terms of the seasons,the rising rate of temperature in winter is higher than that in
summer.

In terms of regions,the rising rate of temperature in the northern part of northern China is
higher than that in the southern part of northern China.The maximum temperature in summer
tends to decline in Huang-Huai-Hai plain.

In terms of the temperature types,the rising rate of the minimum temperature is higher than
that of the maximum temperature.

A sudden change test was made for the maximum and minimum temperature of northern
China by using Mann-Kendall climate sudden change statistics check method.The results show
that the sudden change point of annual mean maximum temperature was in 1992.,and the
temperature evident rising occurred in 1994.The evident rising of annual mean minimum
temperature occurred in 198l,and the time of the occurrence in sudden change point of
minimum temperature is far prior to that of maximum temperature.These facts indicate that the
change of the minimum temperature is more sensitive than that of the maximum temperature.lt is
concluded that the main contributor of climate warming in northern China is the rising of the
minimum temperature.Meanwhile,since the occurrence of global evident warming in the 1980s,
the growing area of thermophilic crops in northern China has been expanded and the north limit
of crops cultivation has been shifted northward.

Key words: maximum temperature; minimum temperature; change; impact



