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Abstract: Ensemble-weight methods based on the Threat Score (TS), the Brier Score (BS) and the Arith-
metic Average (AA) were employed to combine the precipitation prediction of four ensemble numerical
prediction systems (CMA, ECMWEF, NCEP and JMA) from the TIGGE over the southeast of China and
its five sub-regions. The results of comparison analysis of the four ensemble numerical prediction systems
indicated that the super ensemble based on TS-weight always provides more skillful performance in any of
the four ensemble numerical prediction systems regionally and shows the best prediction performance of
rainfall impacted by typhoon landing or not. The grand ensemble based on BS-weight and AA-weight also
shows the better skillful performance. Moreover, verification of super ensemble method in five sub-regions
showed that the super ensemble precipitation based on TS-weight always has a less mean absolute error
(MAE) and higher TS score in most sub-regions than that based on BS-weight and AA-weight. The super
ensemble precipitation based on TS-weight provides the best performance in the southeast of Guangdong

and northern Zhejiang and the secondary performance along the coast of Zhejiang and Fujian and the north-
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west of Guangdong. The skillful performance based on BS-weight and AA-weight is provided only in the

southeast of Guangdong.
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Fig. 2 The illustration of the precipitation ensemble for debris flow forecast based on TIGGE data
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Fig.3 The regional mean rainfall by observation, TS-grant ensemble, BS-grant ensemble and the control
ensemble model of CMA, EC, JMA, NCEP during 1—29 September 2009

(a) the southeast of Guangdong, (b) the coast of Zhejiang and Fujian, (c¢) the northwest of Guangdong,

(d) the western parts of Zhejiang and Fujian, (e) the north of Zhejiang
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Table 2 Mean absolute error (MAE) of precipitation forecast of TS-grant ensemble, BS-grant ensemble and

the control ensemble model of CMA, EC, JMA and NCEP in 5 areas during 1—29 September 2009 (unit: mm)
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Fig. 5

Observed precipitation and forecasts during typhoon “Koppu” on 15 September 2009 (unit: mm)

(a)observation, (b;)CMA control member, (b,) ECMWF control member, (b;) JMA control member,

(b, )NCEP control member, (¢, )CMA precipitation integration., (c,)EC precipitation integration,

(c3)JMA precipitation integration, (c,)precipitation integration, (d)precipitation integration based

on TS score, (e)precipitation integration based on BS score, (f)precipitation integration based

on arithmetic average method score
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Fig. 5

Observed precipitation and forecasts on 15 September 2009 (unit: mm)

(a)observation, (b, )CMA control member, (b,)EC control member, (b;) JMA control member, (b,) NCEP control

member, (c; )CMA precipitation integration, (c;)EC precipitation integration, (c;)JMA precipitation integration,

(¢, ) precipitation integration., (d)precipitation integration based on TS score, (e)precipitation integration based

on BS score, (f)precipitation integration based on arithmetic average method score
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