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Abstract

Through the previous verification of the time-dependent prediction products of ECMWF-thin sur-
face 2 m temperature at the daily minimum temperature in different regions of Yunnan province,
the results show that the prediction performance of the numerical model for the daily minimum
temperature in different regions of Yunnan does not decrease consistently with the prolongation
of the prediction time-dependent, but shows a decrease in volatility. On this basis, the arithmetic
mean integration, correlation weight integration, error correction integration, correlation weight
and error correction integration, forecast accuracy score weight integration, accuracy score and
error correction integration are adopted to construct six ensemble forecast models respectively,
and the ensemble forecast experiments of daily minimum air temperature at stations in different
regions of Yunnan Province are carried out. The results show that the effect of the six ensemble
methods on the ensemble forecast of daily minimum temperature at stations in different regions
of Yunnan Province is significantly improved as compared with that of the original forecast with-
out integration. However, the improvement effects of different ensemble methods on the daily
minimum temperature in the same region are different, and the ensemble forecast effects of the
same ensemble method in different regions are also different. The simple arithmetic mean en-
semble prediction among the six ensemble models is relatively poor in effect, and the ensemble
considering the early correlation and skill score as well as the variation of the early prediction
error is relatively good in effect. It should be noted that with the prolongation of prediction
time-effect, the improvement of original prediction effect by various ensemble methods is more
significant, which has good reference significance.
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Table 1. Verification correlation coefficient of daily minimum temperature between model forecasts and actual value at dif-
ferent stations in Yunnan

# 1. A ESR ARRSEEATNIRES LR EREX RGN

iﬁﬁﬁﬁﬁﬁm ] 24 48 7 96 120 144 168 192 216 240
YT 056 048 043 035 035 021 034 023 036 037
K 050 047 042 045 050 049 057 048 041 050
ELBH 0.79  0.71 070  0.74  0.65 0.60  0.68 057 028 038
i 087 084 08 08 078 084 073 076 058  0.50
i@ 077 073 071 067 064 064 069 072 048 049
prall] 087 087 081 08 073 079 077 069 069  0.60
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Table 2. Accuracy score of daily minimum temperature forecast by model for different stations in Yunnan (unit: %)
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Table 3. Comparison of the correlation coefficients of daily minimum temperature at different stations in Yunnan between
its actual value and forecasts from 6 ensemble forecasts (M1~M6) and the model original forecast (MO)

% 3. zEARM R HRERELRASAMERTAIRMI~MO6) RIER [F IR TR (MO)E AIHE X REXTLE

I— B} 3%/h
e 024 048 072 096 120 144 168 192 216 240
L%k e
Mo 0.50 0.47 0.42 0.43 0.49 0.49 0.56 0.48 0.41 0.50
M1 0.59 0.59 0.59 0.61 0.62 0.60 0.59 0.60 0.60 0.56
M2 0.53 0.51 0.51 0.55 0.58 0.61 0.59 0.59 0.52 0.56
KE M3 0.47 0.45 0.45 0.50 0.55 0.58 0.54 0.53 0.43 0.48
AT : : ) ) ) ) ) ) : :
M4 0.47 0.45 0.45 0.50 0.55 0.58 0.54 0.53 0.43 0.48
M5 0.52 0.51 0.50 0.55 0.58 0.61 0.59 0.59 0.53 0.56
M6 0.47 0.44 0.44 0.50 0.54 0.59 0.54 0.54 0.43 0.48
Mo 0.79 0.71 0.70 0.71 0.65 0.60 0.67 0.57 0.28 0.28
\Eﬂﬁ Ml 0.77 0.77 0.77 0.76 0.76 0.75 0.74 0.71 0.69 0.65
(EHF)

M2 0.72 0.72 0.72 0.71 0.71 0.68 0.67 0.67 0.59 0.54
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M3 0.72 0.72 0.72 0.71 0.70 0.66 0.64 0.63 0.54 0.48
M4 0.78 0.78 0.78 0.77 0.76 0.74 0.74 0.72 0.69 0.63
M5 0.68 0.69 0.69 0.68 0.68 0.66 0.66 0.67 0.59 0.54
M6 0.69 0.70 0.69 0.69 0.68 0.65 0.64 0.65 0.55 0.50
Mo 0.87 0.84 0.85 0.83 0.78 0.82 0.73 0.74 0.58 0.50
Ml 0.86 0.85 0.86 0.86 0.85 0.84 0.84 0.83 0.86 0.88
M2 0.85 0.85 0.85 0.86 0.86 0.81 0.79 0.77 0.73 0.73
fﬁlﬁ% M3 0.86 0.86 0.86 0.87 0.86 0.81 0.77 0.74 0.70 0.71

(ER)
M4 0.87 0.86 0.86 0.85 0.85 0.83 0.82 0.81 0.83 0.86
M5 0.84 0.85 0.85 0.86 0.86 0.82 0.79 0.77 0.73 0.73
M6 0.86 0.86 0.86 0.87 0.86 0.81 0.77 0.75 0.71 0.71
Mo 0.77 0.73 0.71 0.67 0.64 0.64 0.69 0.70 0.48 0.49
M1 0.77 0.77 0.76 0.74 0.72 0.72 0.73 0.72 0.71 0.71
M2 0.78 0.78 0.77 0.75 0.74 0.74 0.74 0.73 0.74 0.74
N VEIE M3 0.79 0.79 0.78 0.77 0.75 0.75 0.75 0.75 0.75 0.75

EZRIL)
M4 0.78 0.79 0.78 0.76 0.74 0.74 0.74 0.72 0.71 0.70
M5 0.78 0.77 0.77 0.75 0.73 0.74 0.73 0.73 0.73 0.73
M6 0.79 0.79 0.78 0.77 0.75 0.75 0.75 0.75 0.75 0.75
Mo 0.87 0.87 0.82 0.82 0.76 0.78 0.77 0.69 0.69 0.60
M1 0.86 0.87 0.87 0.87 0.85 0.85 0.85 0.85 0.85 0.86
M2 0.84 0.83 0.83 0.82 0.81 0.80 0.75 0.69 0.58 0.54
prall
§ M3 0.83 0.83 0.82 0.81 0.80 0.77 0.71 0.62 0.49 0.44
(ERF)

M4 0.86 0.87 0.86 0.86 0.85 0.85 0.84 0.83 0.83 0.84
M5 0.83 0.83 0.82 0.82 0.81 0.80 0.77 0.71 0.60 0.56
M6 0.83 0.83 0.82 0.81 0.80 0.78 0.73 0.65 0.53 0.47
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Figure 1. Comparison of accuracy of six ensemble forecasts (M1~M6) and original model forecast (MO0) for daily minimum
temperature forecast at different stations in Yunnan Province (ordinate is forecast accuracy, unit: %; abscissa is forecast time,
unit: hour)
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