95 A8 % 9 A % Vol. 48 No. 9
20224 9 H METEOROLOGICAL MONTHLY September 2022

T T B R, 25,2022, H G IR 2 FERE R X K F8 AR i [ 1], K4 .48(9):1186-1194. Tan F Y, He L, Zhao X F,et

al,2022. Construction of wind disaster indexes for solar greenhouses and plastic tunnels[ J]. Meteor Mon,48(9):1186-1194 (in
Chinese).

HytimZEMBR XX RIEIRAE "

WHH AT 2 O RBER Rakk® £ R
1 EFEALF, L 100081
2\ FREAFEFOHFE 250031

IR OE: @RS SIS B R E SRR R K E B A R TP AN 0 A SRR G L T XU o Ml 15 B SRR L 4 X
HA 43 Ry B0 A SETR E R R RO R A A 2 B C L 20 R B IR CIL 0 M A58 K. AR 6 29 A<M 45 0, DL H OBIR = R 18
L M 25 44 15 5 A PR M AR 4 o SR AR (B A 28 43 A A TR %6f 1989—2018 4F 4 [ 2467 AN 4w d5 K R 00 T 6% ) 33k 47 49 #7
TR T 20 a T 10 a F B A dsc R U, 76 DG AE L L 255 25 RBOR [a) (R T8 Ut B XU RE 77 DA B Bt AR b B0 R BE R A 8 T S F i
KRG B R 2 0 ) T[] 45 % XU R A » FE 4 1 T AR N UK 8 AR o0 A [l . 48 2009—2018 4F 4 [ 3 it Al K R 5
BERELL B 2020 445 X AR 248 103 IRV S B RS 36 JIT A5 IR A AR 5 7 T AR 32 G R B L S o O IR S 8 B A A ) — B
KHER : KU AEAR . H OGRS BB M . T B A XU

FEDES: P19.5626 XEIRER: A DOI: 10.7519/j. issn. 1000-0526. 2022. 042201

Construction of Wind Disaster Indexes for Solar

Greenhouses and Plastic Tunnels

TAN Fangying' HE Liang' ZHAO Xiaofeng' ZHANG Jibo* CHENG Lu'
1 National Meteorological Centre, Beijing 100081
2 Shandong Climate Centre, Jinan 250031

Abstract: Scientific and reasonable disaster indexes are the basis and key to the effective disaster early
warning and accurate disaster impact assessment. In this study, based on the principle of wind damage to
agricultural facilities, the wind disaster indexes of protected agriculture are divided into two levels. Level [ is
for the damage to the main structure of the facility, Level I is for the damage to the shed film. Based on
the local climate characteristics and design service lifetime of solar greenhouses and plastic tunnels, the ex-
treme value probability distribution model is used to analyze the maximum wind speed observation data of
2467 weather stations from 1989 to 2018, and the maximum wind speed of 20-year and 10-year return peri-
od are calculated. On this basis, the wind resistance of different types of agricultural facilities and the dis-
aster-causing factors are considered comprehensively, and the wind disaster indexes for solar greenhouses
and plastic tunnels of different levels based on extreme wind speed are established. According to the main
distribution areas of solar greenhouses and plastic tunnels in China, the wind disaster indexes distribution
maps are drawn. Based on the 2009—2018 wind disaster data of protected agriculture and the wind disaster
cases of representative provinces in each region in 2020, the wind disaster indexes determined in this study

are in good agreement with the disaster-bearing body’s degree of damage and the observed wind speed.
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And the method for determining the wind disaster index is feasible.

Key words: wind disaster index, solar greenhouse, plastic tunnel, return period, extreme wind speed
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Fig.1 Maximum wind speed distribution with
a return period of 20 years in China
(Hong Kong, Macao and Taiwan data are obtained

by Kriging interpolation method, the same below)
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Fig. 2 Maximum wind speed distribution

with a return period of 10 years in China
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Fig. 3 The conversion factor between
maximum wind speed and extremum

wind speed in China
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Table 1 Wind disaster index verification of facility agriculture in representative provinces in China in 2020
FEA P Z K ZJHFR/ AR RGE/ Iﬁﬂkﬁs/ ?@ijﬂmmn/lﬁ El;“ﬁiﬂ:im%ﬂ/lé& e
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1 T X 3-26 17.8 B/2 13.4/16.8 Y
2 T T X 5-17 22.5 A/1 13.4/16.8 14.9/18.6 Y
3 THF T R B 5-17 20.5 B/1 13.1/16.3 Y
4 128 PRI IX 5-17 16. 6 B/2 18.4/23.0 N
5 RUET R B 5-17 20.5 B/2 17.0/21.2 Y
6 T 3 7 5 3 B 6-1 19.7 /2 16.7/20.8 Y
7 HEmE S 12-29 19.3 B/2 15.6/19.5 Y
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9 SR T RN B 4-16 18.3 B/2 18.8/23.5 N
10 ekl 4-16 19.7 B/1 19.0/23.7 0
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18 i M e R 5-16 16.3 B/2 13.8/17.2 Y
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24 7 s T AR 12-29 16.9 B/1 16.6/20.8 0

T AR FOBIR . B AR DR M . 1 ARRES M 40K . 2 ACSRM B B i UK Y IRRAT . O R EA & N REAFG .

Note: A stands for solar greenhouse, B stands for plastic tunnel; 1 stands for the structure of the facility damaged, 2 stands for the plastic shed film

overturned or damaged; Y stands for corresponding, O stands for mainly corresponding, N stands for non-corresponding.
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