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The Medium-Term Multi-Model Integration Forecast Experimentation
for Heavy Rain Based on Support Vector Machine

HUANG Wei NIU Ruoyun

National Meteorological Centre, Beijing 100081

Abstract: This paper establishes a multi-mode integrated dynamic-statistical objective forecast model (SVM
multi-model integration forecast) based on the European Centres for Medium-Range Weather Forecasts
(ECMWF) and the National Centers for Environmental Prediction Center (NCEP) ensemble forecast data
and support vector machine regression method, then carries out a forecast test for heavy rain process that
occurred in the Huaihe River Basin and its south of China during the period from May to September in
2012, and finally the forecast results are compared with the control forecast and ensemble average forecast
of ECMWEF. The results show that in the medium-term forecasting time-scale (4 —7 days), the SVM
multi-model integrated forecast method is the best for forecasting heavy rain compared with the control
forecast of the ECMWF and the ensemble average forecast during the period from May to September in
2012. Especially for the accuracy of rainstorm forecasting, it is more effective, and the advantage is that
its forecast of the distribution and intensity of heavy rain is closer to the observation.
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Fig. 1 Upscale method diagram
(a) statistics area of heavy rain and rainstorm

based on a grid point (hollow dot), (b) statistics

area of heavy rainstorm based on a grid point
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Table 1 Monthly TS score results of heavy rain forecasted by SVM_MEF, EC_C, EC_M from May to
September 2012 (prediction time is 108 h)

i ] KN 2l KEW

SVM_MEF EC_C EC_M SVM_MEF EC_C EC_M SVM_MEF EC_C EC_M
5H 0.19 0.16 0.11 0.07 0.03 0. 00 0. 00 0. 00 0. 00
6 H 0.18 0.16 0.12 0.08 0.05 0.01 0. 00 0. 00 0. 00
7AH 0.17 0.15 0.10 0.08 0. 04 0.01 0. 00 0. 00 0. 00
8 A 0. 14 0.12 0. 06 0.06 0. 04 0.03 0. 04 0. 04 0. 00
9 A 0. 20 0.18 0.10 0.09 0.06 0. 00 0. 00 0. 00 0. 00
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Fig. 2 Daily TS score results of heavy rain
forecasted by SVM_MEF, EC_C and EC_M
from May to September 2012 (a), and the TS
score difference between SVM_MEF and
EC_C (b), and the TS score difference
between SVM_MEF and EC_M (¢)
(Prediction time is 108 h)



1114 A % 55 43 4%
05 . 0.04€0.09~0. 21) s X & W BIARAY TS W34 EC_C
— TS 25
0.4 b TSe. (EC_MD# 0.02~0.14(0. 05~0.18),
| "o [ ’ N
&0'3 7 oo .H |y |§]4éﬁtﬂTGH23Ell3%ﬂﬁﬁi/ﬁ&SVM_
2 T ! b |
& 0.2} .
I I I B2 00850 KRR 15
0-1F Wi AN ; IR Y Table 2 20 heavy rain processes (75 d) from
P——e il — May to September 2012
o4 S T 3 A S R B )
N : EE— 51 1H.7—10 H.11—15 H.20—23 H.28—30 H
0.3 | 6 1012 H.16—20 [ .22—24 [ .25—27 H
s 0% }} { 7H 2—5 H.12—14 A.15—19 H.22—25 H
AL I S R TR B SE TS S §H 26 H.T11H.16-19 H.20- 21 H
& Ll m‘ﬂ%”[hﬁUW MWM‘JHM 9 H 1 4H.7-9H.10-14 0
-0.1 ! :
02 ‘ ‘ ‘ ‘ £3 2012 F5—9 B 20 X EW TR (4t 75 d)
5-1 6-1 7-1 8-1 9>-1  10-1 SVM_MEF .EC_C.EC_M X W F1 R 108 h Fi
0.5 ‘ B TS TS MR (B4 d)
0_4,0) — TSsyy ey~ TSpc | .
0.3 . . Table 3 Comparison of TS score results of 20 heavy
& O: 5l { H i } }T : rain processes (75 d) forecasted by SVM_MEF,
L‘/l;‘ 0.1+ [ i bl i Boew LT ” | EC_C and EC_M from May to September 2012
E ol Lo Jin L L 2 H\‘ﬂ A O A ( prediction time is 108 h, unit: d)
—0.1}
—0.2} | TSsvm_mer 5 TSsvm mer 5
-0.3 ‘ A A ‘ TSke_c HE A TSec_m H i HL AL
5-1 6—1 7-1 8—1 9-1 10—1 — —
B/ A - B - - = - - =
RG] Z,fﬂﬂg%ﬂﬁ pNGE] 46 14 15 62 6 7
b RW 33 32 10 11 32 2

Fig.3 Same as Fig. 2, but for rain storm
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T4 20125 6 B 22—24 HEWLE SVM_MEF.EC_C.EC_M 3 X/
TEMW 108 h FRWZE B TSESER
Table 4 Daily TS score results of the heavy rain process in 22—24 June 2012
forecasted by SVM_MEF, EC_C, EC_M ( prediction time is 108 h)

AR S - e " -
SVM_MEF EC_C EC_M SVM_MEF EC_C EC_M
2012-6-22 0.22 0.15 0.03 0.00 0.00 0. 00
2012-6-23 0.31 0.27 0.22 0.18 0.04 0. 00
2012-6-24 0.21 0.16 0.08 0.05 0.00 0. 00

&5 20124 6 A 23 H SYM_MEF.EC_C.EC_M 4 A fH/H
B A BT 0 (108~ 180 h) Fif B9 TS IE 53 55 R
Table 5 TS score results of the heavy rain on 23 June 2012 forecasted by SVM_MEF, EC_C, EC_M
(prediction time is 108 —180 h)

B . ‘ Ll ‘
SVM_MEF EC_C EC_M SVM_MEF EC_C EC_M
108 h 0.31 0.27 0.22 0.18 0. 04 0. 00
132 h 0. 33 0. 30 0.12 0.07 0.00 0. 00
156 h 0.18 0.15 0.04 0.05 0.03 0. 00
180 h 0.23 0.20 0.02 0.13 0.03 0. 00
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