%46 % 5 3 W A % Vol. 46 No. 3
20204 3 H METEOROLOGICAL MONTHLY March 2020

sk /NS B SO FR KO - 55,2020, GRAPES_3 km £ {B A% 20 it U & Tl BE J0 19 2 5 ik 28 G AR [ ], U4, 46 (3) : 367-380.
Zhang X W, Tang W Y,Zheng Y G,et al,2020. Comprehensive evaluations of GRAPES_3 km numerical model in forecasting

convective storms using various verification methods[ J]. Meteor Mon,46(3) :367-380(in Chinese).

GRAPES_3 km #{E2 2\ 37 it X\ 2 ¥ 1l 6€ 1 /Y
ZHEGEEEME"

KOE ELE Bk B A AL
BRXA %% 0,47 100081

R OE: MG TS PR AR L S X G K 560 %5 2 B0 )7 15, 45 0 VR4l 7 GRAPES_3 ke 455 3 1) X 9 XU 2 991 412 7
A A0 T A GG I8 Ty 1 R R s (R G 56 O 32 0 T 0 9 R AR S DR A0 3 M D 22 R L 9 R GRAPES_Meso 452 2 A9 AH 56 45
HEAT TR H o S5 SR B X 5 it S AR A 46 ) TR P A 2 B £ R 22 R A D 3k BE 65 O 4 TR b A 90 XU 2R TR L BRI
A5 Xt 3 XU ) A R R AR A ek A vp i TR Ik RE . A P43 7 95 GRAPES_3 kern 5028 S R 28 R IR 22 114 4 #86 1A
AT GRAPES_Meso B30, Xt 452 A [7l e 2 AsF [ (0 T90 412 42 $0 st e e 000 sk SR AR A7, A3 TS D vk % 18 7 A it 2%
GRAPES_3 km #5 20 M1 35 dBz >R I [R] €836k 1 b, 25 ) &0 %ok 5 A 790402 45 75 J5 155 5 50 Bz I 43 i 2 45 K, b IR 4R 80U K 3 b
B s . B T PF 4y (FSS) B /R GRAPES_3 km 52 S [a] (518 14 % 370 XU 28 190 41 24 R 3% B B (IG5 RO 1 GRAPES_
Meso Bz Xt 35 dBz LA [ A9 % i KU 2L AR T WUIR i 00 . A SR A 06 7T LA STEAG 368 37 XU % 5 A1F 190 3 3 5%, GRAPES_3 km B3 1
it KR BRSS9 0 A S — B (H T R TR O AR . AR U B R RO RS IR R T S A AR TR A Ry R
A IR R AR A A T TR A I AR /S 3 o T R (8 o 3 X T R AR /N TR A AR R K . GRAPES_Meso
A5 P ket A XU R A R TR A S B A 0N o A TR 25 K TR TR A S A [ Ll A D . A% G0 s A TS B
G372 R B 45 (6] Ky 56 07 325 0 T80 43 S SRS R0 i XU TR PO AG B0 2538 — B AR SR B — 8 19 5 % 8, 3 Y 25 TR) G 36 O 3
il 5 2 41 B T 40 A9 PEA 15

KRR s T R E R GRAPES, I 23 RUBEZ3 B L A8k i L % G246 960 L 20 o 375 343

HhE5SEE: Pis56 SERFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2020. 03. 008
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ZHANG Xiaowen TANG Wenyuan ZHENG Yongguang SHENG Jie ZHU Wenjian

National Meteorological Centre, Beijing 100081

Abstract;: GRAPES_3 km (Global/ Regional Assimilation and Prediction System) is a convection-permit-
ting model, which provides an important objective basis for short-term forecast of severe weather. In this
paper, the performance of GRAPES_3 km model in severe weather forecasting was comprehensively evalu-
ated using traditional pixel-versus-pixel threat score, neighborhood and object-based methods. The appli-
cability and differences of the traditional and new spatial verification methods for high resolution model as-
sessment were analyzed, and the results were compared with those of GRAPES_Meso model. The results
are showed as follows. Through case analysis, it is found that the characteristics of convective storm fore-

cast and the evolution of convection can be comprehensively and objectively evaluated by various verification
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methods. GRAPES_ 3 km is superior to GRAPES_Meso in forecasting convective storms, especially severe
storms over 50 dBz. The latest forecast of the initial forecast time is the best. Neighborhood TS method
takes space-time deviation into account. The forecasting skill is the highest when the time neighborhood of
GRAPES_3 km model is 1 h for 20 dBz and 35 dBz, and 3 h for 50 dBz. The fractions skill score (FSS)
shows that GRAPES_3 km model can achieve the lowest forecast skill scale for convective storms with dif-
ferent thresholds, while GRAPES_Meso model usually fails to reach the lowest skill scale for storms above
35 dBz. Method for object-based diagnostic evaluation (MODE) can be used to evaluate the forecast of
convective storm attributes. GRAPES_3 km model is consistent with the actual number of storms at all
scales, but the area is obviously underestimated. The model can predict the shape and location of meso-j8
scale convective storms, while for meso-y scale convective storms, the forecast scale is larger, the shape is
more circular and the axis angle is smaller, but conversely for meso-a scale convective storms. The tradi-
tional pixel-versus-pixel verification method and new spatial verification methods have the same conclusion
for convection-permitting model. Comparatively, the new spatial verification methods can provide more de-
tailed information of convective storms.

Key words: convection-permitting model (CPM), GRAPES, spatio-temporal scale analysis, neighborhood

based method, method for object-based diagnostic evaluation (MODE), fractions skill score

(FSS)
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Table 2 List of severe weather events in 2018
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Fig. 9 FSS against neighborhood windows using different threholds of the convective storms
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