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Characteristics of temperature and precipitation in Northeastern China from 1961

to 2005
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Abstract: Northeastern China is one of the regions that would be mostly affected by the changing climates, and created the
particular climate pattern and characteristics under climate changes. The pattern and characteristics of climate changes in
Northeastern China was analyzed with the methods of the linear regression method, cumulative anomaly method, Mann-
Kendall test method and Morlet wavelets analysis method based on daily average air temperature and daily precipitation data
observed at 96 meteorological stations covered the Northeastern China from 1961 to 2005. The linear regression method was
used to study the variation trends of mean temperature and precipitation on annual-scale and seasonal-scale in recent 45
years. The cumulative anomaly method and Mann-Kendall test method were used to test trends and abrupt changes of annual
mean temperature and precipitation. The Morlet wavelet analysis method was used to detect the change interval of annual

mean temperature and precipitation. The linear trend rates for annual and seasonal mean temperature and annual and
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seasonal precipitation were calculated at each meteorological station. Those rates were then interpolated using inverse
distance weighted (IDW ) interpolation to reveal their spatial distributions. The results showed that the climate in this
region showed a significant warming trend, the annual mean temperature varied between 2.45 °C and 5.72 °C, and the
annual mean temperature has increased by 0.38 “C/10 a (P<0.01) in recent 45 years, and an abrupt change from low
temperature to high temperature occurred in 1988—1989. In addition, all of the seasonal temperatures showed increasing
trends, and the increase of temperature in winter were higher (0.53 °C/10 a) than in the summer (0.24 °C/10 a). The
decade change of annual and seasonal mean temperature also showed spatially increasing trends and the higher the latitude,
the more obvious the increasing trend. The calefactive range was larger in the northern Da Hinggan Mountains and Xiao
Hinggan Mountains, and it was smaller in the Liaohe Plain, Liaodong Peninsula and southern Changbai Mountain. The
annual precipitation varied between 430.40 mm and 678.72 mm,and the annual precipitation showed a decrease trend in
recent 45 years, and decreased by 5.71 mm/10 a (P>0.05), the precipitation in 1980s was more than in the other
decades, and the abrupt change in precipitation occurred during in 1982—1983. The seasonal precipitation showed various
trends, the spring precipitation and winter precipitation showed increasing trend, but the summer precipitation and autumn
precipitation showed decreasing trend. The Liaodong Peninsula and southern Changbai Mountain showed significantly
decreasing trend in precipitation, whereas, the northern Da Hinggan Mountains and Songnen Plain showed obviously
increasing trend. The climate change interval analysis revealed that the annual mean temperature fluctuated significantly
with the interval of 11 years, 24 years and 6 years, and the annual mean precipitation fluctuated with interval of 16 years
and 6 years, respectively. For this region, the climate was trended to be warmer and dryer in recent 45 years and the

temperature and the precipitation showed different interval.

Key Words: climate change; temperature; precipitation; abrupt change test method; wavelet analysis; Northeast China
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Fig.2 Variation of the annual and seasonal temperature and precipitation in Northeastern China
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ZRAb L X AR AR PR AR 1k 5 0 S A 3G TR A 3 1961—1970 4EF1 1971—1980 4FE< &M 4, (H.3H] 1] < iR
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AL B IR — (G R ik I MR A ZE IR 7E 1981—1990 4E T 44725 % | 38 25 MR IRk ZE 24 1R 7F 1991 —
2000 FFHFEREWZ (£ 1) o

®1 FHXE FHEEEFERRENL/C

Table 1 The decade change of annual,seasonal temperature anomaly in Northeast China

24 44 Year

Season 1961—1970 1971—1980 1981—1990 1991—2000 2001—2005
4 Spring -0.58 -0.59 0.11 0.51 1.10

& Summer -0.25 -0.30 -0.10 0.39 0.52

FX Autumn -0.38 -0.28 -0.06 0.27 0.91

4% Winter -1.16 -0.54 0.33 0.99 0.76

4F. Annual -0. 60 -0.42 0.03 0.59 0.77

ARALH XK BEAEAC BRSSO ] 12, B A b 52 B D a3, P 1971—1980 4F 1 2001—2005
AFJE TR KD D ARGy, 1981—1990 A& TR K e 2 AR, B F A Z= K & i) AR AU PR 28 b 52 B 2 1)
HaH =B AR K B R A B (£ 2) o

F2 FHRE FEFEKEEFTERFRENL/ mn

Table 2 The decade change of annual,seasonal precipitation anomaly in Northeast China

FA ) Year

Season 1961—1970 1971—1980 1981—1990 1991—2000 2001—2005
# spring -3.27 -1.21 5.00 -1.96 2.89
H summer 14.98 -23.85 16.86 5.89 -27.75
K autumn -3.72 7.12 1.40 3.09 -15.80
£ winter 0.18 -0.26 -0.24 -0.20 1.04

4E annual 7.68 -17.62 24.34 4.98 -38.75
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Fig.3 Distribution of climate trend coefficient of temperature and precipitation in northeastern China
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