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Abstract. Precipitation forecast of three typhoon rainfall processes affecting Henan Area in August 2018
from four numerical models, SHANGHAI_HR(SH), GRAPES_MESO (MESO), ECMWF_HR(EC),
GRAPES_GFS(GFS) were evaluated using FSS (fractional skill score) and CRA (contiguous rain area)
methods based on CMA radar-satellite-gauge merged precipitation (CMPA_Hourly V2. 1) in this paper.
The difference of two methods and the performance of each numerical model were discussed. The results
show that FSS method can better distinguish the performance of different models through quantitive scores
compared with the traditional TS method, and CRA method can reflect error sources of models more com-
prehensively. For local heavy rainfall or intense center of large-scale precipitation, regional models are
more superior to global models. However, global models still perform well in predicting small-scale precipi-
tation. For the two precipitation processes of typhoons ‘Yagi” and ‘Rumbia’, the displacement errors of

EC are more westward than the observation, and the same characteristics are also found in the prediction of
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‘Rumbia’ precipitation by MESO and GFS. Precipitation scope and intensity tend to be underestimated by

GFS model. The EC model can perform better a little, but still has some shortcomings in estimating pre-

cipitation extremes. Although regional models, especially SH, can forecast more intense precipitation cen-

ters, the scope and intensity can be easily overestimated. The displacement error for most models is main

source of precipitation error, and intensity error and pattern error are roughly equivalent.

Key words: fractional skill score (FSS), contiguous rain area (CRA), spatial verification, landfall typhoon
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Fig. 1 Rainfall grids of (a) forecast and (b) observation
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Fig. 2 Abserved accumulated rainfall of ‘Jongdari’ from 08:00 BT 2 and 20:00 BT 5 (a),
of ‘Yagi’ from 20:00 BT 11 to 08:00 BT 16 (b), and of ‘Rumbia’
from 08:00 BT 16 to 08:00 BT 21 (c) August 2018
(a,) =25 mm (a,) =50 mm (a,) =100 mm
7240.43 0.34 0.33 0.32 0.09 0.09 0.03 0.05 <40.24 0.25 0.07 0.19 0.05 0.06 0.00 0.00 <40.11 0.14 0.00 0.05 0.03 0.03 0.00 0.00
60-0.44 0.33 0.37 0.41 0.09 0.08 0.05 0.11 -40.25 0.20 0.09 0.22 0.05 0.03 0.01 0.02 -40.13 0.15 0.00 0.03 0.01 0.02 0.00 0.00
48 10.44 0.35 0.43 0.40 0.09 0.08 0.05 0.12 <40.25 0.22 0.21 0.35 0.04 0.04 0.02 0.06 40.14 0.13 0.00 0.07 0.00 0.00 0.00 0.01
36-0.47 0.39 0.48 0.42 0.09 0.08 0.08 0.12| -0.26 0.25 0.22 0.34 0.04 0.03 0.02 0.05| -0.15 0.01 0.00 0.09 0.01 0.00 0.00 0.01
T T T T T T T T T T T T T T T T T T T T T T T T
(b)) (b,) (b;)
7240.44 0.35 0.32 0.48 0.15 0.12 0.07 0.16 40.31 0.27 0.14 0.23 0.09 0.06 0.01 0.06 <40.20 0.12 0.01 0.14 0.03 0.00 0.00 0.02
0.42 0.18 0.15 0.11 0.18| 0.39 0.37 0.22 0.28 0.11 0.09 0.04 0.05| -0.19 0.19 0.02 0.14 0.02 0.03 0.00 0.00
0.49 0.21 0.18 0.14 0.22 —10.45 0.47 0.28 0.41 0.12 0.11 0.05 0.10 -0.24 0.23 0.00 0.19 0.03 0.02 0.00 0.02
0.23 0.22 0.17 0.27 -0.46 0.40 0.50 0.14 0.13 0.09 0.14 -40.28 0.29 0.15 0.23 0.04 0.06 0.00 0.02
T T T T T T T T T T T T T T T T T T T
(c,) (c,)
0.28 0.23 0.11 0.25 0.20 0.43 0.25 0.16 0.04 0.15 0.10 0.00 0.05
0.34 0.29 0.14 0.31 0.30 0.30 0.23 0.09 0.22 0.11 0.01 0.07
0.35 0.32 0.19 0.39 0.39 0.31 0.26 0.13 0.28 0.16 0.06 0.14
0.35 0.36 0.25 0.43 0.32 0.32 0.20 0.11 0.16
5% %% 5222 338%¢%¢8¢828¢2 222
LL‘\ LT-<| LL‘\ Lpl I‘ OI {I)‘ L)l LL‘\ LL‘| LL‘\ LL‘| E‘ O‘ U)I d d U)I d
o © O 5 o ¥ O [ [
5 3 £ 2 9 3 35 = 5 3 £ 2 9 3 35 = g & =
= &) = = &) = =
= =
3 CBET() R R (o f XGE 24 h BT KRR BFAL 25 mm(a; by ser) (50 mm(ay sbyser)

100 mm(ay » by »c; ) B{E £ F SH.MESO.GFS Jt EC izt FSS & TS ¥4y
Fig.3 FSS and TS of SH, MESO, GFS and EC for each 24 h accumulated rainfall of ‘Jongdari” (a),
‘Yagi’ (b) and “Rumbia” (¢) using 25 mm (a;, by, ¢;), 50 mm (ay, bys ),

100 mm (a; s by, c;) thresholds with different lead time
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Table 1 Numbers of forecast precipitation units of each model using different thresholds based on CRA
X (%N
B fiL/mm SH MESO GFS EC
=25 26 24 27 20
=50 26 23 27 25
=100 20 14 11 11

28 T T T T T T
110 112 114 116 118 120°E

T
110 1

12 114 116 118 120°E

T T }
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CPE T D 2T 0/ 0 S (B 2R 40 ) O S 00 M /K AN IR RBSE =X 36 h 0Tl 3 TP 45 — /48 K A4
Fig.4 The precipitation more than 50 mm target identified and isolated by CRA of each model for
‘Jongdari’ (a, b, ¢, d),*Yagi’ (e, f, g, h) and ‘Rumbia’ (i, j, k, D in August 2018

(Black and red/blue isolines are observation and the first/second rainfall unit of 36 h forecast)
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