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Abstract: With finely zoning of the Yangtze River Basin and based on ECMWEF, NCEP, CMA-GFS, GERMAN,
CMA-MESO and CMA-SHY precipitation forecast products, the rolling tests of finely zoning, time division
and precipitation classification are carried out to obtain the corresponding model performance ranking. The
“neighborhood optimization method” is used for heavy rain and above, and the “point-to-point optimization

method” is used for moderate rain and below to establish the optimal integration scheme. The ensemble
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forecast and statistical analysis results are used to reduce the empty forecast rate of heavy rainfall and light
rain. Finally, the multi-model dynamic integrated precipitation products (MDI) are obtained. MDI-14,
MDI-21, MDI-28 and MDI-35 are produced during the 14 d, 21 d, 28 d and 35 d sliding training periods re-
spectively. The application analysis shows that MDI have obvious advantages in precipitation forecasts, a-
mong which MDI-28 has the best effect in predicting heavy rain and above, and especially, its 24 h TS-
score is 0. 051—0. 141 higher than that of the others; MDI-35 has the best effect in predicting moderate
rain and below, with the 24 h TS-score being 0. 006 —0. 117 higher than that of the others, and empty and
missing forecast rate are also controlled well. Comparing the spatial distribution of TS scores of 24 h pre-
cipitation forecasts between MDI and ECMWF, we find that the former is higher than that of the latter in
most areas of the Yangtze River Basin. Especially, for heavy rain and above, it is 0. 05—0. 26 higher in the
east regions of the upper reaches of Yangtze River as well as in the middle and northern regions of the mid-
dle and lower reaches of Yangtze River,

Key words: finely zoning, TS score ranking, neighborhood optimization method, point-to-point optimiza-

tion method, dynamic integration
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Fig. 1 The 56 divisions of main and tributaries in the Yangtze River Basin branch
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Fig. 2 The 43 divisions for fine revised forecast in the Yangtze River Basin



1046 A

% 548 %

F1 KIIERBBERBITERR 43 2 X AR

Table 1 The names of 43 divisions for fine revised forecast in the Yangtze River Basin
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Fig. 5 Flow chart of multi-mode dynamic integrated forecast
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Table 2 TS scores of MDI and numerical models’ rainstorm forecast from May to September 2020

e TR I 2/ h
24 48 72 96 120 144 168
MDI-14 0.227 0.186 0.155 0.119 0.099 0. 094 0.074
MDI-21 0. 243 0. 189 0. 146 0.122 ). 109 0.099 0.073
MDI-28 0.238 0.186 0.151 124 0.106 .092 0.074
MDI-35 0.224 0. 186 0.151 0.131 0.104 0.092 0.071
ECMWF 0.173 0. 146 0.126 0.114 0.104 0.079 0. 064
NCEP 0.123 0.117 0.083 0.077 0. 080 0.053 0.042
CMA-GFS 0.125 0.120 0.082 0.046 0. 040 0.018 0.012
GERMAN 0.157 0.094 0.076 0. 084 0. 051 0.024 /
CMA-MESO 0.117 0.122 0.052 / / / /
CMA-SH9 0.199 0.181 / / / / /

TE AL m AR HE A T 0 = SR AL R I

Note: According to the score, the top two products are marked in red, the same below.
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Table 3 TS scores of MDI and numerical models’ heavy rain forecast from May to September 2020

P TR 4%/ h
24 48 72 96 120 144 168
MDI-14 0.299 0.247 0. 204 0.196 0.188 0.169 0.142
MDI-21 0.293 0. 254 0. 207 0.202 0.179 0.168 0.138
MDI-28 0. 306 0. 259 0.220 0. 208 0. 180 0.161 0. 145
MDI-35 0. 306 0.247 0.222 0. 205 0.182 0.161 0. 144
ECMWF 0. 255 0.220 0.192 0.184 0.171 0.141 0.13
NCEP 0. 201 0.170 0.136 0.134 0.117 0. 105 0.079
CMA-GFS 0.189 0.162 0.111 0.114 0.099 0. 081 0. 066
GERMAN 0.194 0.168 0.153 0.143 0.125 0.107 /
CMA-MESO 0.165 0.132 0.101 / / / /
CMA-SH9 0.239 0.228 / / / / /

F4 2020 F£5—9 A MDI R XX HFAIR TS iT5

Table 4 TS scores of MDI and numerical models’ moderate rain forecast from May to September 2020

e AR B 20/ h
24 48 72 96 120 144 168
MDI-14 0. 340 0.314 0. 289 0.252 0.223 0. 211
MDI-21 0. 338 0.322 0.283 0.252 0.226 0.210
MDI-28 0.344 0.319 0. 286 0.256 0.228 0.214
MDI-35 . 345 0.318 289 0. 254 0. 259 0.226 0.215
ECMWF 0.339 0.312 0.275 0.263 0. 257 0.228 0.214
NCEP 0.239 0.214 0.203 0.198 0.188 0.171 0.160
CMA-GFS 0. 250 0.238 0.210 0.193 0.199 159 0.142
GERMAN 0. 280 0.249 0.223 0. 207 0. 204 0.192 /
CMA-MESO 0.228 0.187 0.173 / / / /
CMA-SH9 0.306 0.288 / / / / /
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Table 5 TS scores of MDI and numerical models’ light rain forecast from May to September 2020

P B30/ h
24 48 72 96 120 144 168
MDI-14 0.581 0.572 0.533 0.505 0.499 0.500 0.496
MDI-21 0.582 0.573 0.534 0.505 0.499 0.501 0.495
MDI-28 0. 585 0.575 0.535 0. 504 0.498 0.501 0.493
MDI-35 0.585 0.573 0.537 0.505 0. 497 0.502 0.496
ECMWF 0.574 0.563 0.529 0.503 0. 495 0. 406 0.403
NCEP 0.473 0.484 0.482 0.401 0.401 0.401 0. 396
CMA-GFS 0.502 0.510 0.510 0.504 0.499 0.502 0.492
GERMAN 0.492 0.479 0.452 0. 447 0.43 0.422 /
CMA-MESO 0.576 0.573 0.535 / / / /
CMA-SH9 0. 585 0.569 / / / / /
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Fig. 6

TS-score (colored) distribution of (a) MDI-21 rainstorm, (b) MDI-28 heavy rain.

(¢) MDI-35 moderate rain and (d) MDI-35 light rain from May to September 2020
and its comparison with ECMWF
(Contour is the TS-score difference between MDI and ECMWF,

solid line is positive, and dotted line is negative)
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