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Analysis of the Long-Term Climate Trend of the Surface Air Temperature
in IAP AGCM Seasonal Ensemble Forecast

JIA Xiaojing and HAN Qiqun

Department of Earth Sciences, Zhejiang University » Hangzhou 310027

Abstract The influence of the long-term linear trends on the seasonal forecast skill of the surface air temperature
in summer and winter over China is investigated using both observations and ensemble seasonal forecast output from
the numerical model JAP AGCM (Atmospheric General Circulation Model from the Institute of Atmospheric Phys-
ics, Chinese Academy of Sciences) during the period from 1979 to 2004. The results show that the temperature
during the 26 years show a warming trend over most of China while the warming trend in winter is more significant
than that in summer. IAP AGCM ensemble forecasts cannot reasonably capture the characteristics of the long-term
liner climate trends. Further study shows that the seasonal forecast skill of the surface air temperature over China
can be significantly improved if the numerical model can perfectly capture the long-term linear trends in the fore-
casts.

Key words long-term climatic change. numerical model, ensemble forecast, seasonal forecast
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Fig. 1 The observed linear trend in surface air temperature for (a) summer and (b) winter (the contour interval is 1 °C) during 1979 - 2004



<5 R

756 Climatic and Environmental Research

B R 16 %

Vol. 16

Sy, R EE R 2 °C i X AR R e e
JEFIITREHLIX

TSR AR 5 B R e L A
BHRMTERECR . B 2 4l THAAX 2 35
19 IAP AGCM ({45 & B - i il /6 5 Z= A ¢
FRER MBS A 2 M 1 ol L,
TEAR A & TR R 1) A 4 0 2 T A R L
FORMH LA E B 22 5] . TAP AGCM £ 4 il
HR ) A SO o A L UL I B R R Y A
AR 22, IR R 15 R 2 HUA 0
AR 1/3. WS AT DR A B
BB TR GORHRTILIN BERE 2 18] 9 22 3] o AR 4 W ek
M 2 af A e %, B4 P g iR

50°N 1

40°N 1

30°N 1

20°N 1

80°E 100°E 120°E

D B R AR E R PE AL AL AR 7 oy X
s, FEREILH XALFRA — AR WL A Ve 3
TEA 7, B A PR P 28 1 32 2248 e v [
RIARICBIX MPT R IX . Bz, A 1 fiE 2
HLAF . TAP AGCM S 4 Bl 45 R X s 3
AL H R BHR A BE S N R

4 tESKIERTR BT

BAAMAIAR (3) FH5E IAP AGCM X Hi fii
SRS A T3 RN T7)390 M T SO0 0 e 4 O 2R
BRI 3. K 3 ALE R, TAP AGCM i
THTSCIRLZE T BF 5 1 26 4F 391 18] T4 9 A o 38

50°N 1

40°N 1

30°N 1

20°N 1

80°E 100°E

K2 [ L EOREE T E A B GOR

Fig. 2 Same as Fig. 1, but for the ensemble forecasts
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Fig. 3 The correlation between forecasted and observed surface air temperature for (a) summer and (b) winter (the light and dark sha-

ded areas are above 0. 1 and 0. 05 significance levels, respectively)
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Fig. 4 Same as Fig. 3, but for the ensemble forecasts of Yias
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Fig. 5 The difference of the absolute errors (°C) between the original ensemble forecasts of the surface air temperature and Yiys for (a)

summer and (b) winter
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