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Table I Test parameters and periods of principal pairs of reconstruction components
k el A M+l M oL BS) 2 B ] ()
2 3 5.48 5.41 0.48 0. 82 90.91
4 5 5.17 5.09 0.24 0. 80 11.98
7 8 3.34 3.03 0.48 0.75 40. 00
9 10 2.94 2.94 0. 00 0.97 3.38
11 12 2.51 2.48 0. 00 0.92 7.69
17 18 2.18 2.18 0. 00 0. 84 2.94
1 RC1+ RC6 RC2+ RC3 , 2 RC4+

RC5 -
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Fig. 1 Reconstructed trend and main oscillation components of Lanzhou air temperature
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Fig.2 Time series curves(top) and contours in year-month section (bottom) for

the reconstructed annual periodic components (RC4+ RCS5) of Lanzhou air temperature
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Fig.3 Reconstructed trend and main oscillation components of Northern Hemisphere mean temperature
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Fig. 4 Time series curves (top) and contours in Year-M onth section ( bottom) of

reconstructed annual periodic components (RC12+ RC13) of Northern Hemisphere mean temperature
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Table 2 Monthly and annual mean temperature averaged over 1933 1975 and
1976 1996 and their differences in lanzhou

1 2 3 4 5 6 7 8 9 10 11 12

1933
1975 6.74- 2.06 5.46 11.88 16.91 20.58 22.57 21.26 16.00 9.63 1.60 - 5.50 9.30  29.31
1976
1996 5.43-1.10 5.07 11.85 16.88 20.30 22.12 20.88 16.27 9.90 2.45 - 3.72 9.62  27.55

+ 1.31+ 0.96- 0.39- 0.03- 0.03- 0.28- 0.45- 0.38+ 0.27+ 0.27+ 0.85+ 1.78 + 0.32 1.76

43 0.32 , 78 ,
21 43 1.7 ,

1975/ 1976 1976/ 1977
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Table 3 Mean values of the forecast error square for SSA-MEM,

climatic and persistence forecasts

-
1 2 3 4 5 6
er 1.22 1.93 1.28 1.76 2.45 1.90
ec 2.34 4. 64 3.05 2.49 1.62 1.79
ep 3.09 4.92 1.90 4.04 2.83 2.86
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1.0 ,1968 90 .3
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(4) 1975 1976 , 21 43
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LONG-TERM TREND AND OSCILLATION
DETECTION IN LANZHOU TEMPERATURE
AND EXPERIMENTAL FORECASTS

Wu Hongbao

(Department of M eteorology, NIM, Nanjing 210044)

Duan Anmin
(Lhasa Meteorological Bureau, Lhasa 850000)

Abstract The long-term trend and oscillations of Lanzhou temperature over recent 64 years
are detected by using the singular spectrum analysis . Results show that there is a general
warming all over the period. The amplitude of interdecadal oscillations is large, with a cool-
ing of 1 from 1946 to 1967 and a warming of about 1.3 from 1968 to the earlier
mineties. There are also interannual and intermonthly oscillation periods of 7. 5—year, 3.3-
year , 7. 69-month , 3. 38-month . Since 1976 strong changes in seasonal cycle have taken
place, with winters becoming warmer and summers colder. The annual range of monthly
mean temperature in the latest 21 years was 1.7 less than in the earlier 43 years . The
monthly mean temperature anomaly for 4 months extension may be predicted by using SSA -

MEM .

Keywords air temperature, temperature trend, temperature oscillation, singular spectrum

analy sis



