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Abstract: Model-based numerical prediction is often affected by bias when compared to local observations.
In this study, the European Center for Medium-Range Weather Forecasting (ECMWF) data were used to
generate the analog ensemble (AnEn) prediction over the 15 national weather stations and 274 automatic
stations of Beijing, with a focus on correcting ECMWF prediction of the daily maximum and minimum tem-
peratures, 1—7 day ahead, twice a day. The analog of a forecast for a given location and time is defined as
the observation that corresponds to a past prediction matching selected features of the current forecast.
The best analogs form AnEn, which produces accurate predictions and a reliable quantification of their un-

certainty with similar or superior skill compared to traditional ensemble methods while requiring considerably
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less real-time computational resources. An analysis of the performance of ECMWF and AnEn in space and
time was presented. The results demonstrate that a short training period of 60 days may be a good compro-
mise for the computational efficiency and the quality of deterministic predictions. Extending the training
periods would further increase the prediction quality than optimizing the environmental parameters, no
matter 1-month, 3-month or 6-month optimizations. AnEn correction results are better than the predic-
tions generated by the forecasters, particularly for daily minimum temperatures. AnEn effectively reduces
the bias of ECMWF predictions, resulting in a skilled downscaled prediction at the observation location,
consistently over time and space. However, AnEn is not very effective in improving predictions of haze,
precipitation, and strong winds, which may require a much longer training data set. Furthermore, this
study tests the results over time and space to make sure the method’s reliability for the future smart grid
forecast operation.

Key words: analog ensember (AnEn), objective temperature prediction, slide training period, optimizing

the environmental parameter weight
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Table 1 Prediction tests of daily maximum temperature and minimum temperature for different plans
B YIS e 1d 2d 3d 4d 5d 6d 7d
ECMWF RMSE 2.087 2.178 2. 369 2.688 2.941 3.236 3.549
BIAS —1.148 —1.183 —1.179 —1.26 —1.251 —1.367 —1.372
FHE1 RMSE 1. 836 1. 899 2.093 2.339 2.622 2. 846 3.198
EEa=1 BIAS —0.305 —0.222 —0.176 —0.231 —0. 281 —0.35 —0.383
A B4y 0.16 0.17 0.15 0.15 0.13 0.10 0.10
TE2 RMSE 1.775 1. 882 2.079 2.158 2.493 2.776 2.909
BIAS —0.221 —0.174 —0.217 —0.188 —0. 281 —0.176 —0. 144
fE L] 0.18 0.18 0. 16 0. 15 0.13 0.12 0.12
ECMWF RMSE 2.05 1. 959 2.04 2.38 2.500 2. 587 2.802
BIAS —0.095 —0.108 —0.058 0. 828 0. 836 0. 808 0. 835
FHE1 RMSE 1. 882 1. 813 1.912 2.022 2.189 2.288 2.14
H 5% BIAS —0.034 —0.043 0.095 0. 049 0. 089 —0.005 0.028
A i1y 0.09 0.10 0. 07 0.15 0.12 0.11 0.11
% 2 RMSE 1. 853 1.754 1.832 1. 969 2.109 2.213 2.430
BIAS —0.017 —0.027 0.125 0.103 0.122 0.007 0.006
e L] 0.11 0.11 0. 10 0.16 0.14 0.13 0.13
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Table 2 Comparison of daily maximum temperature and minimum temperature between AnEn

and subjective predictions for different optimal weights

WE ES o 1d 2d 3d 4d 5d 6d 7d
ESUNIE 4 RMSE 1.726 1.77 1. 996 2.502 2. 64 2. 833 3.177
BIAS —0.172 —0.13 —0. 141 —0.317 —0.302 —0.288 —0.321
i 47 4 15 0.25 0.22 0.18 0.07 0.08 0.12 0.10
o EX RMSE 1.749 1. 850 2. 066 2. 320 2.626 2. 810 3. 286
Eijﬁ” BIAS —0.025 —0.158 —0.165 —0.168 —0.236 —0.249 —0. 420
T4 4% 14 0. 20 0.19 0.16 0.17 0.14 0.13 0.10
EX! RMSE 1.699 1.829 2.044 2.119 2.504 2.726 2.857
BIAS —0.059 —0. 069 —0.09 —0.13 —0.275 —0.158 —0.082
V(S 2] 0.22 0. 20 0.17 0.15 0.13 0.12 0.14
EDUNIEi 4 RMSE 1.691 1. 846 1.946 2.079 2. 289 2.474 2.597
BIAS —0.182 —0.113 —0.06 0.08 0.113 0.148 0.138
R 1y 0.13 0.06 0.05 0.12 0.08 0. 04 0.07
H B HE3 RMSE 1.930 1.785 1. 880 2.001 2. 154 2.232 2. 484
%75 BIAS —0.072 —0.025 0.113 0.073 0. 106 0.074 0. 039
AR H 15 0.08 0.10 0.08 0.15 0.12 0.13 0.11
EX RMSE 1.862 1.787 1. 827 1.988 2.118 2.227 2. 431
BIAS 0.014 0. 102 0.112 0. 088 0.083 —0.036 —0.006
T4+ 15 0.11 0.10 0.10 0.16 0.14 0.13 0.13
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Fig. 2 Comparison of ECMWEF, AnEn and subjective predictions of daily maximum

temperature (a) and minimum temperature (b) in 2016
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Fig. 3 The comparison of ECMWF (a, c, e; g, i, k) and AnEn (b, d, f; h, j, D predictions
for maximum temperature (a, ¢, e; b, d, {) and minimum temperauter (g, i, k; h, j, ) of
274 stations over Beijing in 2017

(DEM means digital elevation model)
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