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Object-Based Verification and Evaluation for Different Types of

Severe Convection Forecasting Products

MAO Mao DAI Jianhua LI Baiping ZHANG Xin

Shanghai Central Meteorological Observatory, Shanghai 200030

Abstract: According to the characteristics of severe convective weather and the requirements to focus on
various factors, object-based verification method is developed to find the potential value of forecasts. First
of all, convection objects, such as convective cells and severe convective weather area, are identified in
both forecasts and observations based on intensity and area which meet certain requirements. Then objects
in the two datasets are matched according to the area, distance and morphology. After that, objects in
forecasts are verified in five aspects, grade TS score, grade size, distance of center of gravity, cross-corre-
lation and morphology (axial and ellipticity). Finally, based on the evaluation preference of users, verifi-
cation scores by weighted average and evaluation for area, position and shape are provided. Three types of
severe convection forecasting products, such as QPF, REF, or convection probability product of the Chi-
nese Meteorological Administration (CMA) SWAN (Severe Weather Analysis and Nowcasting) system,
are verified by this object-based method. This method can provide quantitative verification in coincidence
and deviation for area, position or intensity. It also can explain why the regular verification scores (such as

TS score) are low. Therefore, this method can privide more effective verification and evaluation
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information for forecasters, combined with above elements.

Key words: severe convection, object, verification
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Fig.1 The flow chart of object-based verification method
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Table 2 The questionnaire of severe convective weather potential forecast for forecasters
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Fig. 2 The radar reflectivity (unit: dBz) observation (a) and 1 h extrapolation forecast (b)

during a severe convective process on 23 June 2013
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Table 3 Object-based verification of severe convective process on 23 June 2013
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Table 4 Object-based verification of short-term

heavy rain on 30 July 2014
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Table 5 Object-based verification of convection
probability on 30 July 2013

i e l=| Rk H bR 2 gl B r 2
40.0%~59.9% 0
60.0%~79.9% 0

s TS ¥4
SR IS#HS 80.0% 0.2927
BIES 0.0976
40.0%~59.9% 0.3585
60.0%~79.9% 0.3617

& 4 [ FH 3
FREBAL 80.0% 0. 6327
BEs 0. 4509
17 B 0.4057
B S 0.5617

o 15 2R 43 0

AN KAl Iy 1) P4 0. 6910
BPES 0. 3455
i 5 B P4 0.3723

T AP AR E A B A K 52 %

N TR E A B4 31 km,

{7 B IEM it 15 km

TR SR 59%,

AR T4 B b5 A 15 234 2 59 %

KA 4 4126, Ok B bz




%4l o RRAE N[ R i 0 I AR Y AR G 5 S S AT PR 397

TR bR 2 5900 H A 2 BR 35 25 5 (3% 5)
CINE e G s b K T A A N A P A R <
B R 22,40 %6 ~60% .60 % ~80 % % 4% iy TS 143
HZ 0, H S G B 4 AR ik F) 0.3 DL b D H R
80 0 M6 L 11 T B PF 40 458 5 o % T AE 300 K TG AR
PR, Bk B AR E0 33. 61°N 119, 64°E, 524 H
FREE L 33.48°N.119. 36°E, .00 i 43 i At 34 km, X
T IR XA 1R 2 i K AN 48 G TR A AT
DIz . TR H AR R B3l e 4 (1. 67) b 52 H b
(2. 96) /N A7 1) AR E 43 0. 69 M R 2 9F- 432 0.
Hy T 300 4R A e b S TR AR K R Al e S T ) AR
K BRI HeR, 5900 R H AR A 22 57 .

T B bR 4 5 HR I R Hb & R I R i R AR Tl
fREAR 4 F1 5 #5500 B AR 3 B ILHEC, L KK
A TE WAL, TR W0 VLR B R 7 B 25 RO, X
R A HE 36 T4 A% 0 A 360 VE 2 R E A G 50 PF 43 #6
RAK .

3 gEwRiTie

B 0 5 X Y R AR TR ) AR A A ST T AR H
B G A5 56 77 35 » B A H AR TR T A DG 1 5 T4
550 5 XTI R G KL H AR XS SR 5 X H R
S A R T AR A A A ML A X A
DCBC s % 3 H AR E A7 R 56 s B 5 o AR P 8 R A
] 15 B 1 25 A B B AR S AR B 25 5 PR 25
S AT SE B 36 i H AR 25 G A g FPEA

K H bR % %K 5 2 xF SWAN ) QPF ., No-
CAWS 1) REF HIXT 70 A 238 0 4R 3k = 28 s %k 3t olle 5%
PR TR TE TR 4 B 0 R B A
At & BT axX S 7 A TR I — 28 3% 22 I L 1] 4
REF fil QPF 7= & fy F 180 B A B Lk i 25 R, 4%
5 1 WAL B4 (TS PE4) AR » X 3 A8 56 7= iy U4 1kl
A RIR 2 %%

25 LA s bRt SR 50 1 AN 45 TR
B AR PEM B2 4L T 58 22 (0 DA 48 5 0F 3 b7 45 2 ik
X R AT M B O T4 B ARk o b R £ A
B FVEANES 2 TE 2 G B A9 28 R AE A B [F]
B o 0 308 5 3 AR AR tE — 25 AT LSBT 7 A A 22 1 T e
Ji B Ay s % 3 SRR 7 o KRR N A AT T AR
o7 B Bl 5 B A 5 R AL G VP4 (TS PR BARM R A

A S 1K 56 7 15 38 AT LAAR JE 32 T 3 H At 5% XF
TR TR ™ i 91 0 T R R RS T AR AT B
[E1) P e DA VR 80 T 8 KR L UK S 1 TR A 56+ A S T

B {55 192 B L+ B 00 A [ 24 280 5 0k 3L P41 19 A
BRI E R A A B R AR . H AT 38
XFi E AR HOFRE 1K P ROBE A 56, 3 7 1) B 2
FG I (B HE— A2 R A R S0 4 1T S0 A 54 0
i H AR A

&% ik

Wi st e B K. 2009, — Bt A9 2C UM 2K 3% (COTREC) 78
Fie 7K e 20T TR v ) T A G A 4R 25 (1D 1 117122,

AR PR R 3 A5 2013, SR I R A TR A 3R IR TE LI
2L SR BRI TR L 3(3) 1 40-45.

TR 22 R A AR AL 2014, —FhoE SRR K TR 3R 22 K B B R &
FoRE . A%, 40(T7) 1 796-805.

AR 2010, SAL 2 45t R K T5 41 A6 56 T7 1k 04 % e 55 N . BR R K
29(2):153-159.

A AR A L SR, A5 2016, = 6k I SR I AT TR 1) SO A
Bl 5 L. AR . 42(2) :129-143.

XUEAE 425 25, 2013, JE T H A 10 e K A6 56 T 9 B LT 4R 39
(6):681-690.

EGEIR - A LT S XL 45 2013, SWAN Hb s 4 e /K Al 00 0 412
sl 4 A6 38 55 5 22 43 BT BRI KL 32(2) £ 142-150.

DM X BRI AELER . 2. 2004, 1998 4F 6 89 H H WIS KR
HRBERS I R G 7. RAUBEaE,28(50) : 713-721.

REFKS%. 2011. GRAPES_Meso 52X 11 Fif 7K A% 50R: 58 F1 3l o 46 5 43
Hr. K% .37(2) :185-193.

TR H e A4, A5 2012, 98 R RUBE J5 1k A MK A A e K TRAR A
B . K S B R 35(1) (17,

Dy IR ZE VR AR AL 20000 — A AR v RO SR R G £
RBE 45 K 43 A R G 2 4, 69.(2) £ 249-262.

JERE . L o2 # B 4. 2011, MODE J7 7 78 B /K TR A 4 A 4 1
AT R4 .37(12) :1498-1503.

JERA S BLAR R 2009, b 50 B 32 19 1) 22 858 2 B /K 38 2 4 B I
B, 5% .35(11) .38,

Blanchard D O. 1990. Mesoscale covective patterns of the Southern
High Plain. Bull Amer Meteor Soc,71(7):994-1005.

Davis C A,Brown B G, Bullock R G. 2006a. Object-based verification
of precipitation forecasts,Part I: Methodology and application to
mesoscale rain areas. Mon Wea Rev,134.:1772-1784,

Davis, C A,Brown B G, Bullock R G. 2006b. Object-based verifica-
tion of precipitation forecasts,Part II. Application to convective
rain systems. Mon Wea Rev,134:1785-1795.

Ebert E E,McBride J L. 2000. Verification of precipitation in weather
systems: Determination of systematic errors. J Hydrol, 239.
179-202.

Ebert E E. 2008. Fuzzy verification of high-resolution gridded fore-
casts:a review and proposed framework. Meteor Appl, 15:51-
64.

Schaefer J T. 1990. The critical success index as an indicator of warn-
ing skill. Wea Forecasting,5:570-575.

Wernli H, Marcus Paulat, Martin Hagen, et al. 2008. SAL-a novel
quality measure for the verification of quantitative precipitation

forecasts. Mon Wea Rev,136. 4470-4487.



