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Abstract: In order to make the numerical forecast products achieve the best application effect in Huaihe
River Basin meteorological operation, and to provide decision support for flood control, the forecasting
performances of four numerical weather predictions (EC, JMA, WRF and INCA) for 24 h, 12 h, 6 h, 3 h
and 1 h time-scale rainstorms in Huaihe River Basin during flood seasons from 2015 to 2017 were evaluated
by means of TS score, false alarm rate and missing forecast respectively. The lead time of usable forecast
of four models for various time scale rainstorms was compared and analyzed as well. On this basis, EC pre-

cipitation forecasting with 24 h time resolution was selected to drive distributed hydrological model CREST

* PES LR B GE I (CMAYBY2018-032) FlE K [{ AR B 4L & H 4E 5L & 100 H (41705029) 7 B8 B)
2018 4F 9 A 17 HlkHi; 2019 48 1 A 15 H B &/
B—AEE HBE . FEMNF K CRKLH 5. Email: DG1328006 (@ smail. nju. edu. cn



990 =3 % 5 15 %

and construct a meteorological-hydrological coupling flood forecasting model for the upper reaches of the
Huaihe River. Moreover, the real-time operation results of June— August 2016 and May — August 2017
were evaluated, and the predictability of flood in the Huaihe River basin was discussed. The main conclu-
sions are as follows: (1) EC has the best forecasting performance and the longest usable time for 24 h and
12 h rainstorms. When the time scale of rainstorm is 6 h, the WREF’s forecasting performance and usable
time are both better than EC. When the rainstorm occurs within 3 h, the advantage of WRF is more obvi-
ous. JMA has the worst forecast performance for all time scale rainstorms. (2) EC and WRF show abnor-
mally high missing forecast rate and low TS when the lead time is less than 3 h. So the two NWPs cannot
provide valuable reference for rainstorm nowcasting. However, INCA shows perfect performance in rain-
storm nowcasting with TS score of 54% in 1 h forecast, and the lead time of usable forecast is 3 h. (3)
The performances for 6 h and 3 h time scale rainstorm forecasting of EC, JMA and WRF have obvious fea-
tures of diurnal variation. (4) The lead time of usable forecast for flood forecasting in the upper reaches of
Huaihe River is 108 h.
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Fig. 1 The profile of Huaihe River Basin
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Table 1 Basic information of four numerical weather predictions
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3 3,6,12,++,72
ECMWE 3 0.125°%0. 125° 0 Oe12: 1872
12 12,24,36,++,240
24 24,48,72,++,240
3 3,6,12,-+,72
TMA 3 0.5°%0.5° 0 Oe12: 1872
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24 24,48,72,++,240
1 1,2.3.4.,5.,6
3 3,6,9,12,++,72
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2.3 RXWMETFRREERE R

Y] 4 B 7 i R AR R (DEMD 2k 5 T 25 = M
Ji 82 J&) (US Geographic Survey, USGS, https: /
www. usgs. gov/), PR A 15" X 15", FlH Arc-

GIS B fF %) DEM Bk A7 30 40 B I 0 B0 5 19
DEM # B F 58 XSt A7 VI . M K SCo3Hr D e
4 DEM 4= 5 ) (FDR) K 2 R & (FAC) ,
e & I I SR AR i A AT R AT 2))



992 A

(b)

01020

01020 40 60 80,

= P
=it
-
40 60_80; i

[=Fxi

N ER

01020 40 60 80,

B2 EZMEL LR b 37 0 () LI SR AR R () K3 F (o)

Fig. 2 Flow direction (a), flow accumulation (b) and river network (c¢) in upstream of Huaihe River Basin
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Table 2 Parameter value after calibration at Wangjiaba Station

ZH =9 He/ME SEFNI: I IE J5 BUE
Rainfact WK B4 R 0.5 1.2 1.122
Ksat + B A K % /mm -+ d ! 1 1000 409. 512
WM it S K%K i /mm 1 500 37.616
B T B g% 0.05 1.5 1.282
IM A g KT L 0 0.2 0.029
KE WTEE R L R A 0.1 1.5 0. 621
coeM b T A2 Y I 3 R K 1 150 69. 370
ex pM b TR A58 O A R 4 KL 0.1 2 0. 687
coeR b T8 A4 970 7 388 2% A oAy T S KO O R 1) 4 R 0.2 3 2.617
coeS b THT A2 YA I 328 7 450 Ay M6 o G I 3 ) e 4 TR 0. 001 1 0. 902
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