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Abstract: In this study, based on the methods for object-based vertification and neighborhood, the hourly
precipitation data from the CMADaas (China Meteorological Administration Data as a server), the forecast
performances of three numerical models during the main flood seasons from 2019 to 2020 in Liaoning Prov-
ince are investigated. The three models are the Shanghai Numerical Prediction Model of China Meteoro-

logical Administration (CMA-SH9), the Mesoscale Weather Numerical Prediction System of China Meteorological
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Administration (CMA-MESO) and the Rapid-Refresh Multi-Scale Analysis and Prediction System-North-
east China Model of China Meteorological Administration (CMA-DB). The results show that even for the
kilometer-scale or near-kilometer-scale models, there are still obvious deviations in the forecast of the
heavy rainfall area (12 h cumulative rainfall Z= 50 mm) within the 36 h lead time. The ratio of overlapping
area between the forecasted and observed heavy rainfall areas is generally less than 10% of the total area,
and in individual cases the value is close to 20%, such as the forecast of CMA-MESO on cyclone-type pre-
cipitation processes. The deviation of rainfall area results in a high missing alarm rate (MAR) (generally
around 75% . and the MAR of the CMA-MESO is 10% —20% lower than that). The MAR of heavy pre-
cipitation forecast for the rear of high-pressure type precipitation exceeds 80%. Besides, the deviation of
heavy rainfall area also results in a higher false alarm rate (FAR). For the forecast of short-term heavy
rainfall (1 h rainfall == 20 mm), by analyzing the mean values of the statistical indexes within 12 h forecast
lead time, we find that the average percentage of detection is below 10% ., with the maximum value being
only 9.2%. The average FAR is 58.7%. Among the three types of rainfall processes, the model has the
poorest performance in the forecast of short-term heavy rainfall in typhoon-type rainfall processes.

Key words: regional model, spatial forecast verification, object-based verification, neighborhood method,

precipitation pattern classification
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Table 1 Occurrence time interval of cases under different weather systems
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Table 3 Object-based verification of heavy rainfall of high-pressure type precipitation
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Fig. 1

The verification scores of results of (a, ¢) 24 h forecasts and (b, d) 36 h forecasts of

short-term heavy rainfall forecasts simulated (number, shaded) by the three regional models for

the rear of high-pressure type precipitation (a, b) hit ratio, (c, d) false alarm ratio

[Avg_12 stands for the mean values of 12 h short-time heavy rainfall

forecast test, the number of samples is 60 (12X5) ]

(24 h Wik = MAE KT 36 h),

DL &5 3K . CMA-MESO 7£ 36 h 4 il 4% 5%
SR At 9 A DX A 2 o P o L s R
CMA-SHY 7£ 24 h (i AE & F 36 h; CMA-DB
9 24 h.36 h FARSORTFFF- . 2 X Il0E 70 B R A
AL I R I K AR A v AR AR A R R R 1Y T R i
DAL FE - 30 7 AU Ty ) i DX ) 3 [ 7K & A A 55 i 4
AR T e 77 b DX R b T i A 30 1 401K T 4 [ (O S
BUAE2017) s BE A B AR AE — 8 1R 25 5 25 [ 3 B i
FE = ARSI 0] 7 A ] B R K N RUBE 3R G2 T
VIR ST

RT3 B AS R ik B 2 22 XSl A X 41 4 v
S A3 IR 08 B A 20 B kS ik Y J B B A K 94 Y
i T 38 S R A R AT S A B CETEED  45 R
/N5 20 BEAH . CMA-SHY 7 08 B e 4z 1) 6 B
R 7K i B4 IR, 25 0K s CMA-MESO K 81k 08
BF B i 38 2 i R ) A s CMA-DB 5 CMA-
MESO )% .

CMA-DB #5551y Ji o 58 5 7K 190 4 A 560 445 R B
I« TOUAR A 2R A R AR B 1)) 9 13 ~ 24 hy, Hovr (]
AR R L WA i 3 5 DX A 2 s TR 3 % /N B
T 50 R o ] £ 28 b 3R B — B (X4, 2019)

2.2 ZREHRAMSEREKTAHRLQELER

ML TR R E RS W ) N e A6 KU AR R
WA R 2 SRR 2 s A G A i b ROEE X
F G0 AE Hh TR B XK R AR BB R B K (F iR
4 2016) ,

2.2.1 RARBHEAAIRB FT AR

A% 4 W] 0L 5 & i AL/ A TE A S 0. 002 ~
0. 186 (R 0. 2% ~18. 6 %), 4f 4 1 £ b (52 450 1 AR
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A LA H . CMA-SH9 . CMA-DB 1 4~ 451 =X 1 42 11
ZFHBR R K 75 X K43 (81 % ~98% . i CMA-ME-
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AR SR AR R B K R e = A
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S/ A T (e B A (= AT A N S N
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Table 4 Same as Table 3, but for cyclone type
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PN . ) s -
ki K A CMA-MESO T4 :0. 303,824 : 0. 575
CMA-DB i 0. 445, 5230 . 0. 440
—_— CMA-SH9 0.146
AR B AR o0 0264
CMA-DB 0.301
CMA-SH9 0.002
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Fig. 2 Same as Fig. 1, but for rainstorm processes of the cyclone type

[ The number of samples is 72 (12X6) ]
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Table 5 Same as Table 3, but for typoon type
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V445 b CMA-MESO CSI:0. 119, iR Z 0. 570, BiE4>.0. 567
CMA-DB CSI:0. 099, IR % : 0. 746, B PES>:0. 620

2.3.2 4B IREOKFAIRA R

156 WY RE K 2 B o, S T 43 Bt AN [ i 41 s %4
22 DX 3 1o 43 99 2R A X I A K TR BE 22 L
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Fig. 3 Same as Fig. 1, but for rainstorm processes of the typhoon type

[ The number of samples is 60 (12X5) ]
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