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Abstract The orographic precipitation equation proposed by Smith (1979) is improved in the present study to solve the prob-
lem that the typhoon precipitation predicted by the ECMWF model is significantly smaller than actual precipitation under com-
plex terrain condition. It is proposed that the height of the saturated moist layer is used as the upper bound of the equation inte-
gral, and different precipitation efficiencies are specified for different terrain elevations; the dimensionless wet Froude number
greater than 1 is used as the criterion for orographic precipitation. The precipitation correction method is applied to correct the
precipitation of Typhoon Megi (typhoon 1617) predicted by the ECMWEF mode. The results show that although there exists
obvious false prediction in some small-scale terrain areas, significant correction effect is found for strong precipitation in large-
scale terrain areas. Further application of the correction method on precipitation forecast of typhoons 1513, 1521 and 1614
shows that the correction method of orographic precipitation on the windward slope can significantly improve the prediction of
typhoon extreme precipitation, which has great implications for disaster prevention and mitigation. It is necessary to point out
that the orographic precipitation correction method used in the present study only considers orographic precipitation under sta-
ble condition, and its application in other cases needs further study.
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Fig. 1

Real-time accumulated precipitation during 08:00 BT 27— 08.:00 BT 29 September 2016 (a)

and topography in Zhejiang Province (b)
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Fig.2 Comparison of real-time precipitation (a, d) ,precipitation forecast by the ECWMF model (b, e)
and forecast after orographic correction (c, f) for typhoon Megi (1617) in Zhejiang Province
(a, b, c. 08:00 BT 27—-08:00 BT 28; d, e, f. 08:00 BT 28 —08.:00 BT 29 September 2016)
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&l 3 2016 4£ 9 H 28 H 14 A (a) .20 Bf (b)
W TH R AOB AR 13 1 30 43 T 15 BT (o)
QPN FAR R &R 1 )

Fig.3 Surface weather maps at 14:00 BT (a)
and 20:00 BT (b), and radar reflectivity
at 13:30 BT (c¢) 28 September 2016

(Red numbers indicate temperature in a and b)
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IR TR SR A R A AT AT R S R i R K Y S 3
SRS T BT R IR A AR

#1 B 1513,1521,1614,1617 HIEFEK 1T IE BT S fir o 28 TS $£43 % 1
Table 1 POD and TS scores before and after the orographic correction for precipitation
forecasts of typhoons 1513, 1521, 1614 and 1617
,,,,,,,,,,,,,,, B KREM o REREW
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X T IE Y 40.6 39.3 52.3 15.4 0
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ey
WIEJE 24.7 33.6 40. 8 18.2 20.9
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1521 AN 31.4 52.4 10.5 40.1 2.9
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i & . _ . . .
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i R e )
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