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Abstract: Model forecast performance and forewarning service validity of disastrous heavy precipitation
have been among the chief concerns in professional meteorological service. In view of these concerns, the
evaluation of the power-grid-system-oriented meteorological forewarning for heavy precipitation in the main
flood season (June— September, 2019) in the Beijing-Tianjin-Hebei Region is chosen as an example, in or-
der to carry out in-depth analysis on using MODE (method for object-based diagnostic evaluation) in the
inspection of short-term forecast and nowcast from two aspects, namely, target recognition of precipitation
and target matching of precipitation. The results show that heavy precipitation in the main flood season of
the Beijing-Tianjin-Hebei Region is mainly concentrated from afternoon to the first half of the night, char-
acterized by large in precipitation intensity, small in range, easy false-alarms, and difficulty in predicting
their spatial characteristics. The correlation coefficient of diurnal variation of the heavy precipitation fre-
quency of short-term forecast and nowcast ranges from 0. 78 to 0. 94, while that of the diurnal variation of
range is from 0. 6 to 0. 82. The forecast effect of moving path and rainfall intensity is slightly better than

that of the falling area. The shorter the forecast time, the better the forecast effect of heavy precipitations
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and their spatial characteristics. The comprehensive forecast evaluation method put forward in the paper

can make up for the shortcomings of traditional inspection methods. It can explore the potential and limita-

tions of forecast, and provide reference for accurate and specialized meteorological services.

Key words: MODE (method for object-based diagnostic evaluation) , heavy precipitation in the Beijing-Tianjin-

Hebei Region, short-term forecast evaluation, power grid specialized meteorological service
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Fig. 1 Evaluation flow chart
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Illustrations of three typical rainstorm patterns in real cases

(a) southwest-northeast at 19:00 BT 5 July 2019, (b) northwest-southeast
at 18:00 BT 25 July 2019, (c¢) rounded at 17:00 BT 27 July 2019
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Fig. 4 Diurnal variation trends of (a, ,
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of different grade rainstorms in observation and forecast fields
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(c¢) rainstorm heavier than 40 mm
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Table 5 Matching rate of different short
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K5 3% T H AR KEWHE  FFREWER
1 h Wil 80% 70% 53%
2 h il 48% 31% 20%

R AL TN 2 h. teoh . B R ERE 23 [,
OTS 32 i AR - 2 W1 A0 I 19 38 6 7K 23 18] 35141 ROCR A
XFEERE R,

HET LA I R A K 5 [ A BE D B AR R AR
L5 T SO 1 b il O TR 7 b 2 T H bR X
F% 5 HE R % T2 () Pl iR 22 #E AT SE it o A

K7 S ik 5 52 00 5 v DS I RE Y 2% T H AR
X 96k B % 45 T A5 18] bR 22 W AR AT B . GE T4
AR BT B 0 2 TR ) B e K 5 R Y AR

RO B i, 6100 1 DEFC H A5 6F 1 il 22 /8 F 307,
A2 Y0 W VS FE H FR 6 1 58 BE L K F 0. 85 2R H bR 52
M) 315 B ) T4 00 5R — . 50 % 1 D IS B s %o A T AR
FL KT 0. 6, 3¢ B 30148 3 XoF [ 7K 55 nie) IXC 388 14 90412 fi
KRB /N2 s BT H AR DAL E 1) iR 8OR — ik
A8 Y6 B VG i H A i 4 500 BE B AN #E 4 10 km, H £
AR AE 5~10 km, HARX WO IEE S5 Hbs A B
23 (] RUBE A G A Rl 0 RE 0 H b 2 ] RO
o 0 P B B, 45 A A5 b B AR -3 23 [ R
JE (R 99 R A5 AT 0 (RIS L 55 %0 i B2 T H bn iy 23
[ ROEE S 10 km AP 3X & B WU 7 v A 3 — 2 2
T E AR 1 95 DX B 7 S 0 R K 1) 5 i X 822 40 it
48,29 % DL L H A5 1 38 48t KT 0. 8,23 %0 Y IT
Bt H AR X A2 & /T 0. 2. X R W A T P4y 2 —
Z TN H bR 5 1 TR DX A S BN A 5E

1.0 — a— 1 hififf
0.9 1 hTiffaek
: — —~x—-2 hTi{k

OTS

------ 2 hffiffa ek

00 02 04 06 08 10 12 14 16 18 20 22
el /BT
K6 1h152hfifds OTS 1 HZLEH
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Fig. 8 Spatial distribution of rainstorm targets with different spatial

and intensity characteristics in Beijing Region

(a) area of precipitation, (b) central intensity of precipitation,

(c) central location of precipitation, (d) developing trend of precipitation
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