doi:10. 11676/qxxb2013. 044 aE =ik

ET&EATRN P ERmZEMEKTRAERR

Xkt R BB AT KEER RZXB
LIU Lin"* CHEN Jing® CHENG Long® LIN Chunze! WU Zhipeng®

A WA 5T . B, 430074

BCERE B LR A= B, AR . 610225

G R BUE T G dE 5T, 100081

Hubei Key Laboratory for Heavy Rain Monitoring and Warning Research , Institute of Heavy Rain ,China
Meteorological Administration, Wuhan 430074, China

2. Chengdu University of Information Technology s Chengdu 610225, China

3. Numerical Weather Prediction Center, Beijing 100081, China

2012-08-01 Y ,2013-05-22 P [a].

=W N

XS i B MR R L SRR, 2013, kT AR 5 TR A Hh [ A s R A K AR T IR AT AT, AR 71(5) ¢ 853-866
Liu Lin, Chen Jing, Cheng Long, Lin Chunze, Wu Zhipeng. 2013. Study of the ensemble-based forecast of extremely heavy rain-
falls in China: Experiments for July 2011 cases. Acta Meteorologica Sinica, 71(5) . 853-866

Abstract According to the Anderson-Darling principle, a method for forecast of extremely severe rainfalls (abbreviated as ex-
treme rainfall/precipitation) was developed based on the ensemble forecast data of the T213 global ensemble prediction system
(EPS) of the China Meteorological Administration (CMA). Using the T213 forecast precipitation data during 2007 — 2010 and
the observed rainfall data in June — August of 2001 — 2010, the characteristics of the cumulative distribution functions (CDFs)
of the observed and the T213 EPS forecast precipitation were analyzed. Accordingly, in the light of the continuous differences
of the CDFs between the model climate and EPS forecasts, a mathematical model of the Extreme Precipitation Forecast Index
(EPFD) was established and applied to forecast experiments of the several extreme rainfall events in China during 17 — 31 July
2011. The results show that the EPFI has taken advantage of the tail information of the model climatic CDF and provided agree-
able forecasts of extreme rainfalls. The EPFI based on the T213 EPS is useful for issuing early warnings of extreme rainfalls 3
— 7 days in advance. With extension of the forecast lead time, the EPFI becomes less skillful. The results also demonstrate
that the rationality of the model climate CDF was of vital importance to the skill of EPFI.

Key words Extremely heavy precipitation, Ensemble forecast, Extreme precipitation forecast index, Model climatic cumulative

distribution function
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Fig. 1

Spatial distributions of (a) the 2412 rainfall observation stations and (b) the model grids

(The stars in (b) denote the grid points that are representative for the eight sub-regions under study, respectively)
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Fig.2 Precipitation probability distribution of the ensemble forecast system at the

representative grid points of the eight sub-regions (a—h), respectively
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Fig. 3 Spatial distributions of (a) the observed and (b) 24-, (¢) 96-,

and (d) 168-h ensemble forecast extreme precipitation
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Fig. 4 Schematic diagrams of the ensemble-based extreme precipitation forecast

(in (a) the vertical axis represents cumulative probability and the horizontal axis represents precipitation;

solid line represents the CDF curve of the model climate; dashed line represents the CDF

curve of the ensemble forecasts (green line is for 48 h and black line for 96 h); and in

(b) the vertical axis represents probability density and the horizontal axis represents precipitation;

solid line represents the PDF curve of the model climate; dashed line represents

the PDF curve of the ensemble forecasts (green line is for 48 h and black line for 96 h))
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Table 3 The EPFI thresholds for the
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B A% (h) EPFI [ {8
24 0.8
48 0.7
72 0.7
96 0.7
120 0.6
144 0.6
168 0.5
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Table 4 The statistics of the EPFI for the extreme rainfalls during 15— 31 July 2011

24 h 48 h 72 h 96 h 120 h 144 h 168 h

TS ¥4 0.150 0.111 0.107 0. 094 0. 084 0. 069 0. 055

T4 A 2 1. 168 1. 156 1.723 1.573 1.298 1.911 1. 589

firrh % 0.321 0. 309 0. 240 0.209 0.175 0.196 0.139

A 0. 025 0. 038 0.023 0.024 0.016 0.028 0. 044

AF XA AR A i £k 1 0. 759 0.727 0.703 0.716 0.697 0.678 0. 642
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Fig. 6 Average relative operating
characteristic curve valid for the EPFI test.

Each point of the curve corresponds

to a different EPFI threshold
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Fig. 8 Distributions of EPFI on 24 July 2011 at
(a) 48-, (b) 72-, (c¢) 96-, and (d) 120-h forecast lead times
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Fig. 10 EPFI maps derived from the two model climate precipitation datasets
T213-P1 (a, ¢) and T213-P2 (b, d) on 24 July 2011 for 48- (a, b) and 120-h (c, d) forecasts
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Table 5 The AROC for the two model climates of precipitation

AROC 24 h 48 h 72 h 96 h 120 h 144 h 168 h
T213-P1 0.759 0.727 0.703 0.716 0.697 0.678 0. 642
T213-P2 0.762 0.724 0.711 0.731 0.710 0. 696 0.661
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