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Using data of daily air temperature from 13 weather stations in the Changbai Mountain since
establishment > the authors used the linear trend function to analyze the climatic trends in temperature- The
authors also performed t-tests in combination with the Mann-kendall function to examine the points with abrupt
changes in temperature- The results showed that asymmetry was detectable in all months, i-e- . the maximum
and minimum temperatures had a continuously increased trend (with a significance level of @ = 0.001
confidence degree ) - However: the increasing rate in the minimum temperature (0~46°C/ 10 yrs) was faster
than that of the maximum (0-23°C/ 10 yrs) - The abrupt changes in the minimum and maximum temperature
occurred in 1985 and 1995, respectively- The decrease in diurnal temperature ranges resulted from the
asymmetric changes in the maximum and minimum temperatures » reflecting a continuous increase in greenhouse
effects-
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TABLE 1 Meteorological stations in Changbai Mountain area
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FIGURE 1 Sketch map of meteorological stations in Changbai Mountain area
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TABLE 2 Climatic changing trend of the monthly mean maximum temperature in Changbai Mountain area every ten years
\
W% 1 2 3 4 5 6 = 7 8 9 10 11 12
fiyat 0.42h 0.80h 0.48h 0.20 —0.03 0.244 —0.04 0.07 0.27h 0.10 —0.02 —0.02
He A 0.42h 0.78h 0.48h 0.16 —0.06 0.234 —0.09 0.02 0.13 0.00 0.12 0.14
e 0.49 1.014 0.49h 0.32 0.10 0.32h 0.04 0.12 0.28h 0.18 0.17 0.18
W 0.485  0.70,  0.50p 0.26 0.05 0.31h 0.04 0.10 0.23h 0.12 0.14 0.15
KK 0.38a 0.56h 0.33 0.10 —0.13 0.19 —0.08 0.02 0.19, 0.02 —0.04 0.05
AL 0.33 0.454 0.17 0.04 —0.17 0.25a —0.03 0.07 0.21a 0.03 0.03 0.03
Vil 0.26 0.65h 0.27 0.05 —0.23a 0.12 —0.02 0.10 0.14 0.11 —0.04 0.03
JoH 0.27 0.47h 0.29 —0.02  —0.27p 0.01 0.00 0.06 0.11 0.01 0.12 0.18
i 0.17 0.404 0.28 0.15 —0.10 0.08 0.09 0.31h 0.29¢ 0.09 0.09 0.05
EH 0.35h 0.63h 0.41h 0.08 —0.17 0.13 0.07 0.11 0.07 0.02 0.11 0.26
[fran 0.55d 0.714 0.42h 0.22 0.07 0.27h 0.09 0.06 0.14 0.02 0.05 0.33
2 0.67d 0.70d 0.48h 0.20 —0.01 0.23h 0.08 0.03 0.164 0.09 0.07 0.44h
= 0.57h 0.81d 0.58h 0.29 0.08 0.55d 0.32h 0.37h 0.46h 0.23 0.07 0.23
| 0.41 0.75¢ 0.34 0.15 —0.09 0.23 0.05 0.12 0.29¢ 0.11 0.11 0.28
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FIGURE 2 Annual variations and its test of the mean maximum temperature in Changbai Mountain area
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TABLE 3  Climatic changing trend of the monthly mean minimum temperature in Changbai Mountain area every ten years
, Al
W4
1 2 3 4 5 6 7 8 9 10 11 12
faval 0.70h 1.264 0.72h 0.39% 0.444 0.544d 0.164 0.14 0.35h 0.42¢ 0.32 0.35
Hefa) 0.58h 1.414 0.83¢ 0.364 0.40d 0.484 0.07 0.06 0.12 0.26h 0.444 0.43
YER 0.46 1.324  0.67p  0.464  0.44q  0.494 0.07 0.07 0.26,  0.3% 0.31 0.31
V5 0.92d 1.444 0.924 0.57d 0.564d 0.614 0.33¢ 0.34p 0.424 0.464 0.63h 0.72p
ik 0.63h 1.044 0.56h 0.34p 0.26h 0.45d 0.09 0.08 0.22h 0.244 0.28 0.26
AT 0.69h 1.154 0.774 0.694 0.714 0.784 0.36¢ 0.31p 0.504 0.80d 0.83d 0.40a
Fid 0.764  1.174  0.47,  0.394  0.19,  0.25,  —0.05 —0.06  0.15 0.394  0.40p 0.32%
o H 0.30 0.60p 0.37h 0.25h 0.07 0.20p 0.03 0.05 —0.01 0.08 0.27 0.27
W 0.44}h 0.774 0.51p 0.45d 0.39d 0.35d 0.15 0.22h 0.30p 0.39 0.38h 0.50p
JETE 0.46} 0.744 0.47h 0.37d 0.26¢ 0.32d 0.08 0.10 0.10 0.184 0.284 0.45h
[fepan 0.994 1.104 0.42p 0.32¢ 0.24¢ 0.294 0.12 0.10 0.20p 0.17,4 0.20 0.62h
-0 1.514 1.384 0.48h 0.27h 0.154 0.144 0.04 —0.03 0.11 0.15 0.14 0.87¢
= 0.344 0.49p 0.34a 0.25h 0.154 0.35d 0.10 0.10 0.194 0.10 0.03 0.02
-3 0.66¢ 1.164 0.55¢ 0.444 0.364d 0.444 0.11 0.11 0.30p 0.414 0.364 0.57¢
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FIGURE 3 Annual variations and its test of the mean minimum temperature in Changbai Mountain area
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TABLE 4 Climatic changing trend of the monthly mean diurnal temperature range in Changbai Mountain area every ten years
"

i 1 2 3 4 5 = 7 8 9 10 11 12

fiyat —0.21  —0.42p —0.18 —0.26p —0.504 —0.299 —0.14 —0.10 —0.07  —0.40p —0.264 —0.36h
e fn) —0.11  —0.62¢ —0.34 —0.254 —0.504 —0.30p —0.14 —0.04 0.00 —0.32a  —0.26p —0.31a
MErg 0.03 —0.31p  —0.18 —0.14 —0.34p —0.17 —0.03 0.05 0.02 —0.15 —0.13 —0.13
VEE —0.42¢ —0.704 —0.404 —0.35 —0.60d —0.32, —0.25, —0.16 —0.16 —0.44  —0.40¢ —0.56d
KK —0.18 —0.37d —0.19¢ —0.254 —0.3% —0.19 —0.05 —0.01 0.03 —0.26a  —0.25¢ —0.20p
AL —0.40c  —0.67¢ —0.664 —0.71d —0.90d —0.56¢ —0.35h —0.24a —0.292 —0.87¢ —0.714 —0.40¢
piily2 —0.40¢c  —0.504 —0.20a —0.36p —0.43, —0.14 0.09 0.13 0.01 —0.33  —0.39 —0.26ph
JpH —0.04 —0.23 —0.16 —0.32  —0.37y —0.274 —0.07 —0.01 0.11 —0.09 —0.19 —0.12
jie 3 —0.32p —0.47 —0.36p —0.35 —0.50pb —0.33, —0.12 —0.01 —0.05  —0.4l¢ —0.24a —0.444
IEH —0.14  —0.23s —0.20 —0.39p —0.624 —0.30 —0.06 0.02 —0.08 —0.292 —0.20 —0.20
fGT  —0.39d —0.40c —0.03 —0.19 —0.34 —0.09 0.0 0.05 0.02  —0.299 —0.18  —0.324
U —0.924 —0.77¢ —0.03 —0.17  —0.31p 0.03 0.07 0.10 0.06 —0.22 —0.08 —0.55d
KB 0.224 0.274 0.15 0.03 —0.12 0.17 0.27a 0.28¢ 0.29, 0.08 0.02 0.14

¥y —0.25, —0.424 —0.21, —0.20p —0.45¢ —0.21  —0.06 0.0l  —0.01 —0.3l, —0.25¢  —0.29
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FIGURE 4  Annual variations and its test of diurnal temperature range in Changbai Mountain area
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