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Research and Application Experiment on Post-Processing Technology of
Typhoon Rainstorm Forecast Based on Multi-Model QPF Fusion
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Abstract: Based on statistical verification and forecast bias analysis on the rainstorm processes of landed ty-
phoons in 2018, we improve the observation-based ensemble subsetting technique that has been applied on
operational forecast, to obtain objective products of typhoon precipitation with higher resolution and fore-
cast accuracy, using multi-model forecasts from several centers, the real-time typhoon locations and track
forecasts from National Meteorological Centre. The multi-model forecasts include precipitation and ty-
phoon track ensemble forecasts and operational high resolution forecasts from ECMWF and NCEP, the
forecasts of main regional models (GRAPES-Meso, GRAPES-3 km, RMAPS, SMS-WARMS) in China.
The results show that the spatial resolution of the improved objective product is significantly promoted
compared with the previous version. The forecast accuracy is also significantly improved compared with the op-
erational deterministic forecast from ECMWF and NCEP, and the improvement rate is 15% —20% rough-

ly. The threat score of the improved objective product is also higher than the forecast of regional models,
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and slightly higher than the QPF of forecaster. In addition, studies have shown that the accuracy of the

improved objective product has a high correlation with the selection of reference track. The threat score of

objective product based on the average track of 3 to 5 best members is higher than the one based on the av-

erage track of all members. The observation-based ensemble subsetting and QPF fusion technique based on

probability matching, is helpful for improving the typhoon rainstorm forecast of the global and regional models.

Key words: typhoon rainstorm, ensemble forecast, regional model, ensemble subsetting, probability ma-

tching
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Table 2 Contingency table for scoring rainfall forecasts
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Fig. 6 Accumulated precipitation of the Typhoon Yagi from 08:00 BT 12 to 08.:00 BT 15 August 2018 (a)

and 24 h accumulated precipitation at 08:00 BT 14 August 2018, 24 h QPF

(b; colored dots: observation, unit: mm; shaded: QPF)
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initial time at 20:00 BT 12 August 2018 and observation track (black line),
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Fig. 8 The 6 h hourly accumulated precipitation (colored) from 08:00 BT on 13 to 08.:00 BT 14 August (a, b, ¢. d), 6 h
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(a, e, 1) from 08:00 BT to 14:00 BT 13, (b, f, j) from 14.00 BT to 20:00 BT 13,
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Fig.9 The 24 h accumulated precipitation from 08:00 BT on 13 to 08:00 BT 14 August 2018 (a),
track forecasts of EC ensemble mean (orange line) , OBEST_Tracks_AVE (deep blue line),
GRAPES-Meso (purple line) , GRAPES-3 km (green line) , RMAPS (brown line) and SMS-WARMS
(yellow line) initial time at 20:00 BT 12 August 2018, and OBEST_MULTI_PM product (colored) (b)

®3 EUEEMKBR(QPF) .EC i Mg # X (ECHR) NCEP,GRAPES-Meso,
GRAPES-3 km RMAPS . SMS-WARMS & & F iR & L B 4 6 (EOQ) F1 & KU F§ 7k J5 4b 12
(OBEST_MULTI_PM) =7 2018 £ 8 H 14 HOS Bf 24 h ZFEKETMHMAEZEWER TS EH
Table 3 The 24 h accumulated precipitation threat scores of torrential and severe torrential rain
of QPF, ECHR, NCEP, GRAPES-Meso, GRAPES-3 km, RMAPS, SMS-WARMS,
EOQ and OBEST_MULTI_PM products at 08:00 BT 14 August 2018

TS QPF ECHR NCEP GRAPES-Meso

GRAPES-3 km

ST 0.14 0.03 0.12 0.05 0.16
K#ZF  0.00 0.00 0.04 0.00 0.05

RMAPS SMS-WARMS EOQ OBEST_MULTI_PM
0.13 0.22 0.11 0.22
0.00 0.10 0.02 0.10
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