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Fig- | Interannual variation of the surface(a),500 hPa temperature(b) and
200 500 hPa thickness(c¢) over the Northern Hemisphere, 1950—2000

(sequential curves have been smoothed with a 11-year filter)
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1
Table 1 Climatic trend coefficients and climatic tendency rate of the temperature

at the various troposphere layers over the Northern Hemisphere

rxt b rxt b ra b rxt b rxt b

-0.060 -0.0001 -0.387Y) -0.007 -0.20D -0.006 -0.333) -0.010 -0.326) - 0.006
0.7782 0. 235 0.8272  0.265 0.6602  0.198 0.750®  0.300 0.8172  0.243
0.6512 0. 100 0.522  0.007 0.4712  0.006 0.537%  0.112 0.6140  0.009

2.3

-0.548) - 0.211 -0.6912 -0.272 -0.7292 -0.266 - 0.430) -0.179 - 0.6602 - 0.227
500 hPa 0.088 0. 032 0. 192 0.067 0.483%) 0.145 0. 2921 0.089 0. 298" 0.088
-0.114 -0.021 -0.128 - 0.024 -0.007 -0.001 0. 181 0.034 -0.021 - 0.003
0.9902 3332 0.9912 425.5 0.992  39.7 0.9822)  264.2 0900  355.8
200
- 0.9602) -278.7 -0.940») - 1836 -0.9702 -281.7 -0.9772 -353.1 -0.9702 - 272.9
500 hPa
0.035 5. 489 0.5722 107.6 0.256 45.4 - 0.340) - 56.8 0. 163 26.2
‘1) 0.05 (0h.0s= 0.273):2)  0.001 (0 o= 0. 443);
b : 500 hPa /(10 a),200 500 hPa  gpm/ (10 a).
70 500 hPa , ,
70 , 500 hPa
, 0.05
200 500 hPa ,
2 2
2
2 , 500 hPa , 0.001
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Table 2 Correlation coefficients of the surface tem perature and
the middle-upper troposphere tem perature over the Northern Hemisphere
0.439 0.570 0. 691 0. 706 0. 634
500 hPa
0.192 0.404 0.653 0.790 0. 548
- 0.358 - 0.169 - 0.308 - 0.643 - 0.407
200 500 hPa
- 0.453 - 0.214 - 0.441 - 0.832 - 0.492
- 0.329 - 0.414 - 0.579 - 0.419 - 0.475
500 hPa 200 500 hPa
- 0.69%4 - 0.705 - 0.842 - 0.705 - 0.771
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T able 3 Climatic trend coefficients and climatic tendency rate of 500 hPa temperature

0° 20°N 20 40°N 40 6N 60 90°N
re b /(10a)) re bI( /(10a)) ne  bI( 1(10a)) re b( 1(10a)
0,307 -0.156 0264 - 0.132 ~0.5372 - 0.265 Z0.6062 - 0.435
-0.231  -0.093 -0.57®  -0.229 - 0.786) - 0.498 - 0.6782 - 0.454
—0.336) -0 136 ~0.687) - 0.28 ~0.6812 - 0.32 ~0.6882 - 0.470
~0.329) -0196 ~0.264 - 0.135 ~0.482 - 0.274 ~0.114 - 0.076
- 0.355) -0 140 -0.513%)  -0.189 - 0.8502 - 0.338 -0.7282 - 0.345
0. M8 -0 024 0.010 0. 004 0. 178 0. 092 0. 2931 0. 145
0.101 0.037 0. 032 0.011 0. 3561 0. 180 0. 133 0. 081
0.09 0.029 0.361Y 0. 142 0.453) 0. 240 0. 5309) 0. 298
0.019 0.010 0. 244 0. 117 0. 4952 0. 280 ~0.174 - 0.094
0.062 0.022 0.235 0.074 0. 4740 0. 189 0. 3361 0. 126
-0.089 -0 023 —0.121  -0.027 -0.108 - 0.027 0.018 0. 005
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0.079 0.014 0. 040 0. 008 ~0.044  -0.011 ~0.137 - 0.043
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T able 4 Climatic trend coefficients and climatic tendency rate of 200 500 hPa thickness
0° 20°N 20 40N 40 60 60 90N
Tyt b/ (gpm/ (10 a)) Tyt b/ (gpm/( 10 a)) Tet b/ (gpm/( 10 a)) Tyt b/ (gpm/( 10 a))
0.047 7.4 0. 037 5.8 0. 025 3.9 0.018 2.8
0.5782 109. 5 0.5702 107.7 0. 5652) 106.2 0. 5612) 104.8
0.257 47.7 0.256 45.6 0. 246 43.6 0. 238 42.1
-0.32 - 544 - 0.340) - 5.9 - 0.3491) - 585 - 0.356) ~59.7
0.174 28.2 0.163 26.3 0. 153 24.6 0. 146 23.4
‘1) 0.05 (00os= 0.273):2)  0.001 (0. mn= 0.443) .
3.3
5 500 hPa 200 500 hPa
0° 20°N , , 40 60°N,
, 0.001 ,
, : ~0.009,
5 500 hPa 200 500 hPa
Table 5 Correlation coefficients of 500 hPa temperature and 200 500 hPa thickness
0° 20°N - 0. 166 - 0.073 - 0.200 - 0.218 - 0.216
20 40°N - 0.135 - 0.288 - 0.487 - 0.325 - 0.352
40 60N - 0.363 - 0.587 - 0.557 - 0.521 - 0.672
60 90°N - 0.433 - 0.469 - 0.580 - 0.010 - 0.530
4
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2 , 1960 , 60
, 70 80 , 80
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Fig.2 Interannual variation of the surface(a) and 500 hPa(b) temperature and 200 500 hPa

thickness(c) over the Tibetan Plateau(Sequential curves have been smoothed with a 11-year filter)
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Table 6 Correlation coefficients of the surface temperature and the middle upper
troposphere temperature over the T ibetan Plateau
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A Preliminary Analysis of Surface and
Middle-Upper Level Temperature over the Northern
Hemisphere and the Tibetan Plateau in Recent 50 Years

ZHOU Ning—ang', TU Qi—pu', JIA Xiaodong®

(1. Department of Geography;2 Department of Atmospheric Sciences, NIM , Nanjing 210044, China)

Abstract: Monthly mean temperature at surface and 500 hPa, and the thickness between
200 hPa and 500 hPa over the Northern Hemisphere and Tibetan Plateau are analysed to in—
vestigate their interdecadal variation tendency in different seasons and latitudes, and their re—
lations as well. It’s revealed that the interdecadal tendency in temperature at surface is simi-—
lar to that at 500 hPa in the recent 50 years, with a cooling (warming) tendency before
(after) the middle of 1970s. While the interdecadal tendency of tem perature in the upper tro—
posphere is opposite to that in the lower troposphere, with a warming( cooling) tendency be-
fore( after) 1970s. Analysis also shows difference among the changes of the temperature at

different levels of troposphere in different latitudes and seasons.

Key words: Northern Hemisphere; Tibetan Plateau; troposphere; feature of temperature

change



