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Abstract: Based on the real-time forecast and analysis data of 2 m temperature from the T639 ensemble
forecast system in China, the climatic percentile distribution is estimated for both real-time forecast and
analysis data, and the forecasts of extreme high temperature events and extreme low temperature at typical
stations over China in 2016 are verified and evaluated. The analysis results show that the forecasted cli-
mate percentile distribution at different lead time is basically the same as the percentile distribution of the

analysis for a given station site, but they are different to some degree between different regions and

x EHEARBEESTE (41875138) 1 FRHE ST #2131 H (2015BAC03B01) K 4 Fil i b 45 56 5 47 AR & J# % W (YBGIXM2017-04) Fil th
o 5] G oy BB R R T T (ZY18C12) L [A] % Bl
2018 4F 1 7 17 HiitHi: 2019 4F 1 A 2 HIEER
R FHE R FENF LS BURPIF. Email: 546575108@qq. com
A PR < e T RN R B 1 5 A TR 5T Email : gaol @ cma. gov. cn



470 A % 9545 %

different seasons. The results of the Talagrand distribution show that there is a warm bias in the forecasts
of Harbin and Changsha Stations by the T639 ensemble system and a cold bias in the predictions of Beijing
and Lhasa Stations. The other typical stations show a low ensemble spread. Based on the definition of his-
torical climate percentile, the 2016 extreme temperature identified, forecasted and verified. The results of
TS score show that the T639 ensemble system has a certain forecasting performance for extreme tempera-
tures in China, but the prediction skill has apparent difference in different regions. The extreme high tem-
perature has higher prediction skills in the south to the Yangtze River and the Northeast China, and the
extreme low temperature has higher prediction skills in the northern and southern parts of China. The
comparisons of different forecasting methods show that the ensemble mean method has a smoothing effect
on the extreme signals and the overall prediction skill is low. The ensemble model method improves ob-
viously the extreme low temperature skill, while the method of using maximum or minimum in all ensem-
ble members can amplify the extreme signals and increase significantly the prediction skill of extreme high
temperature, but not clear for low temperature. Thus, we can see that proper extraction of extreme infor-
mation in ensemble forecasting is of crucial importance.

Key words: T639 ensemble forecast, extreme high temperature, extreme low temperature, model, verifi-
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Fig. 1 Analysis (dashed line) and observed (solid line) climate percentile distributions

for the whole year average in all regions on 15 June 2016

(a) Harbin. (b) Beijing, (¢) Nanjing. (d) Changsha, (e) Guangzhou,
() Urumgi, (g) Chengdu, (h) Lhasa
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Fig. 2 Forecasted (analysis) climate percentile distribution in all regions on 15 June 2016

(a) Harbin, (b) Beijing, (¢) Nanjing, (d) Changsha, (e) Guangzhou, (f) Urumgi, (g) Chengdu, (h) Lhasa
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Fig. 3 Talagrand distribution of 72 h forecast of 2 m temperature in all regions of China

(a) Harbin, (b) Beijing, (¢) Nanjing, (d) Changsha, (e) Guangzhou, (f) Urumgi, (g) Chengdu, (h) Lhasa
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Table 2 National average scores of 72 h
forecasted extreme high temperature in
2016 using the ensemble mean, maximum

and mode of T639 ensemble system

Ru Rea TS
EM 0.1295 0.0142 0.0968
Max 0.6037 0.1211 0.2037
Mode 0.2258 0. 0399 0.1271
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Fig. 9 Same as Fig. 6, but for extreme low temperature
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Table 3 Same as Table 2, but for national average

scores of 72 h forecasted extreme low temperature

Ry Rra TS
EM 0.2043 0.0041 0.1748
Min 0.6625 0.1025 0. 1545
Mode 0.2741 0.0123 0. 1907
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Fig. 10 Same as Fig. 7, but for extreme

low temperature
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Fig. 12 Lead days of forecasted extreme cold on 21 January 2016 by T639 ensemble member 1—15 (a—o0)

and ensemble mean (p) respectively
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