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Abstract: Based on ECMWF ensemble forecast, the optimal percentile fusion product of typhoon rainfall in
Guangdong Province is developed by using customized fusion parameters. Verification indicates that threat
score (TS) of severe precipitation is significantly improved than the ensemble average product. The longer
the forecast lead time, the greater the increment, but Bias and false alarm ratio (FAR) also become greater
accordingly. The over-estimation of severe precipitation forecast is related to the divergence of typhoon
path forecast. Since the fusion product uses high percentile field for mapping in large rainfall grades, the
fusion result of severe precipitation is close to the union of severe rainfall locations of each member. When

the typhoon paths are more dispersed, the spatial location of the severe precipitation area of each member
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is generally more divergent, resulting in the large range error of the severe rainfall area predicted by the fu-

sion product. In order to solve this problem, a forecast index describing the probability of forecasting a

certain precipitation threshold is introduced, which can effectively identify the heavy rainfall forecast sam-

ples with large false alarms but few hit alarms. Using the index, we are likely able to improve the optimal

percentile fusion product. Under the condition of maintaining TS, the improved fusion products have Bias

decreasing from 1. 27 to 1. 03 and FAR from 0. 51 to 0. 43 during the test period. Meanwhile, the longer

the forecast time, the greater the improvement effect of Bias and TS of the fusion products. Therefore, the

revised products can provide grid quantitative precipitation forecast with more appropriate severe precipita-

tion scope and more accurate rainfall location in forecasting operation.

Key words: ensemble forecast interpretation, optimal percentile fusion, typhoon rainfall, improvement
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Fig. 1 Roebber charts of percentile products at different forecast lead time for moderate rain (a),

heavy rain (b), torrential rain (¢) and severe torrential rain (d)

(Symbols from small to large represent verification results from low to high percentiles, square markers

correspond to the optimal TS percentile products, triangle symbols correspond to the median products;

black solid lines and dotted lines correspond to different Bias values respectively; shaded areas

correspond to the ranges of Bias within [0. 8, 1.2]; solid blue lines correspond to different TS scores)
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Fig. 2 Members of ECMWF ensemble system forecasting the typhoon tracks (a, b)

and intensities (¢, d) of ‘Ewiniar’ (a, ¢) and ‘Mangkhut’ (b, d)

(Black and red dots in Figs. 2a, 2b respectively represent the typhoon center at initial time and

the forecast typhoon center at 48 h lead time of each member; gray lines are forecast path of each ensemble member,

and forecast lead time is 72 h; boxplots in Figs. 2c, 2d correspond to the maximum sea surface wind speed near

the typhoon center, the force of typhoons is divided by the forecasted wind speed;

red marks correspond to the time when the typhoon intensity of ensemble forecast is strongest)
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Fig. 3 Daily precipitation of observation (a, d), the optimal percentile fusion products (b, e),

the range of severe (torrential) rain and the torrential rain probability of maximum products (c, {)
at 20:00 BT 8 June (a—c¢) and 20:00 BT 17 September (d—1f) 2018

(The forecast lead time is 72 h; solid red and dotted red lines in Figs. 3¢, 3f respectively correspond to the

torrential rain and the severe torrential rain area of maximum products, colored grades correspond to

the proportion of members forecasting torrential rain in the total number of members)
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(The optimal Bias condition is that Bias is closest to 1)
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Table 3 Comparison of the optimal percentile fusion products and revised fusion
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and test period (typhoon rainfall days in 2018 —2019)
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