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Temporal and spatial characteristics of hail and its impact
evaluation on fruit farming in Hebei Province
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(1. Hebei Meteorological Disaster Prevention Center, Shijiazhuang, Hebei 050021, China;
2. Nanjing University of Information Science and Technology School of Applied Meteorology, Nanjing, Jiangsu 210044, China)

Abstract; Based on the historical data of hail disasters and meteorology from 1951 to 2018, the temporal and
spatial distribution characteristics of hail days in Hebei Province were analyzed. Relevant meteorological elements
(extreme wind speed, hail size, and hailing duration) were identified to build a hail disaster risk assessment model
for fruit farming in Hebei Province. Five disaster intensity levels were divided by optimal segmentation method, and
the critical thresholds for each level were established accordingly. Based on the model, the impact of hail disasters
on fruit farming in 2019 was evaluated. The result showed that the hail days decreased at a rate of 0.26 d » 10a™';
Hail disaster usually occurred during March to November, and most frequently between May to July, the number of
occurrences during this time was 65.1% of the total number of the whole year, especially in June, the occurrences
rate was as high as 30%, the hail mainly occurred from afternoon to sunset, peaked at 16 : 00. The hail days
changed significantly with the topography, which showed more hail disasters occurred in mountainous areas than on
plains. The most relevant disaster-causing factors were hail size and hailing duration. In 2019, the hail disaster in
Hebei Province had a small impact on fruit farming, and the losses were relatively small.

Keywords: hail; spatial and temporal distribution; fruit farming; losses assessment model; classification of

disaster intensity ; Hebei Province
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Table 1  Correlation coefficient between meteorological

elements and loss of fruit per unit area

RRER AHIEREL
Meteorological element Correlation coefficient
=) sz
ﬁkmﬂgﬁ ERE 0.65" *
Hail size
oK HF e
Hailing duration ’
T KN R o1
Maximum hourly rainfall ’
Rainfall 0.03
JABES
Wind speed 0.04

e ox o« RRMCHRE T ¢=0.01 BFEAPRE; « AR
RIS a=0.05 BEKTHLE

Note: * * indicates that the correlation degree passes the signifi-
cance level test of «=0.01; * indicates that the correlation degree passes

the significance level test of @=0.05.
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Table 2 The critical threshold of different risk grade of

hail disaster in Hebei Province

FHOR N S B A
2% Level
L Leve The critical thresholds/(x10* Yuan « hm™2)
I (/™ The most severe) 1>9.97

Il (FEJF More severe)
Il (7 Severe)
IV (4 B Moderate)
V (52 Mild)

6.65<1=<9.97

3.99<1<6.65

1.66<1=<3.99
1<1.66
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Table 3 Model accuracy assessment

VAL P VKEL HAR/ em FFEES 1]/ min e 271 R 271 i 22
Evaluation measures Serial number Hail size Hailing duration Actual level Predicted level Deviation
1 5.0 30 1 I WER Accurate
2 5.0 20 1 1 HETf Accurate
3 2.0 25 I i} WER Accurate
4 1.0 30 I I WM Accurate
5 4.0 25 i} I K Larger
6 3.0 30 I I A Larger
7 1.5 30 I il| WM Accurate
8 1.8 10 il v fi/)N Smaller
9 1.0 10 \% A% fi/Iy Smaller
10 4.0 14 I\% 1l fi K Larger
e K=Y 11 2.5 10 v v R Accurate
Back to the generation 12 1.0 15 v v WM Accurate
of inspection 13 0.6 16 I\ \ fi/1N Smaller
14 1.5 15 v v HER Accurate
15 1.0 15 v v WER Accurate
16 1.0 10 v \ /N Smaller
17 3.0 5 A\ \% [N Larger
18 1.8 6 A% \ WER Accurate
19 0.8 13 V \Y WER Accurate
20 0.6 15 \' A% HER Accurate
21 1.2 4 A\ A% UETf Accurate
22 2.0 18 \% I\ K Larger
23 2.0 9 v I\ b~ Larger
K 1 3.0 30 I I WER Accurate
Verification 2 2.4 8 \% \% HET Accurate
F4 2019 FETIE 2 RKBNHRREREITM
Table 4 Intensity evaluation of hail on fruit farming in Hebei Province
E Y VKB R R KA o ST
E):lgeH ﬂﬂljj‘ ﬂk%?ﬂij(ﬁﬁf ﬁk@i;]igﬂ ! Disa}s:j; loss . K‘%mﬁ . Tr[fv:]/fﬁ
(m—d) Location Hail size/cm duration/min /(x10* Yuan - hm2) Disaster description evaluation
=Y 866.67 AR TEAZ U, HARZ Tk
. N . 13 000 J3 7T
05-15 '&E Aick Atk 3.46 5?26.67 hzj—cljalies of chestnuts in Santunying Town v
Qianxi Not recorded Not recorded . .
were affected, the direct economic loss was
¥ 30 million
AT ORI IR0 S 10 712.67 ATURIAT 29,
e FLRZEPRRIRYS 1236 ST, )
06-08 Lulong 1.0 20 1.43 712.67 hectares of grapes in Shimen Town, Mujing A%

Town, and Habo Township were affected, the direct
economic loss was about ¥ 12.36 million
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