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Abstract

The core meteorological disasters affecting protected agriculture in the Kaili area include rainstorms,
hailstorms, thunderstorm gales, and low-temperature overcast and rainy weather. As an important
component of modern agriculture, protected agriculture improves crop yield and quality through
artificial environmental control, yet it still exhibits certain vulnerability when facing meteorologi-
cal disasters. This paper conducts an in-depth study on the impacts of meteorological disasters on
protected agriculture in Kaili and corresponding disaster prevention and mitigation strategies.
Firstly, the paper summarizes the climate characteristics and major types of meteorological disas-
ters in the Kaili area. Then, it thoroughly analyzes the impacts of these disasters on local protected
agriculture, including damage to facility structures and loss assessment, effects on crop growth and
development, economic losses and impacts on the industrial chain, as well as influences on food
safety and farmers’ livelihoods. On this basis, a series of effective disaster prevention and mitigation
strategies is proposed. These strategies center on early warning, facility reinforcement, internal
greenhouse regulation, and post-disaster emergency relief, and are implemented precisely accord-
ing to local climatic conditions. The aim is to reduce the negative impacts of meteorological disas-
ters on protected agriculture, ensure the stable and sound development of agricultural production
and the rural economy, and provide a scientific basis and practical reference for further optimizing
disaster prevention and mitigation strategies.
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Table 1. Variation of annual average temperature, precipitation and sunshine duration in Kaili area from 1995 to 2024

5% 1.1995~2024 Y| BHXFEFHFE, k. BRTHER
PR, BEK BN 4 FFY Bk BW 4 F£Fy  BREK BW

F BHmm) Bmm) KK A#(mm) Bmm) K SdR(mm) Bmm) K
1995 15.9 1074.0 2 2005 16.0 776.1 1 2015 16.6 1651.9 6
1996 15.6 1403.9 4 2006 16.5 977.0 4 2016 17.1 1322.8 3
1997 15.7 1303.1 2 2007 16.7 1218.9 3 2017 16.8 1069.7 1
1998 16.7 1230.5 6 2008 15.9 1460.6 7 2018 16.6 1285.6 4
1999 16.4 1262.8 6 2009 16.4 1009.0 4 2019 16.5 1348.1 2
2000 15.5 1316.0 1 2010 16.1 1114.0 2 2020 16.6 1523.5 6
2001 16.1 970.8 1 2011 16.0 1004.0 3 2021 17.2 1441.4 3
2002 16.4 1308.5 2 2012 15.1 1121.5 1 2022 17.0 960.8 1
2003 16.5 1047.2 2 2013 16.6 1342.6 4 2023 17.6 901.8

2004 16.1 1390.1 5 2014 16.2 1205.4 4 2024 17.5 1482.3 3

2. B FTESKREXRBLHETR
2.1. FRREFRIH

MEG, FRRFEKT, HWBMFRELmW, THSBKNER T2, TR SBEERK
VEA AR, Bt IR SRR N2 B, AR R, (EYIBORZEI B U0, X it
AR A 7 3 B EL A

2.2, FERBEARSRAERHREF R

Table 2. Variation of daily precipitation and maximum consecutive precipitation in Kaili area from 1995 to 2024

52 2.1995~2024 FH BHIX HFEK . mAREEEKETWIFNR

Auke K FEK gow g HiEK ARk ABK 50 mios
> > > > >
fgp >somm =100 B> et gk my E250 B> B2 0 0
Elﬁ mm 150 mm KB % mm 100 mm 150 mm KE H %
A% BN A% HE® B
1995 2 1 0 111.0 4 2010 2 0 0 169.7 15
1996 4 1 1 278.7 3 2011 3 0 0 141.9 8
1997 2 0 0 146.1 9 2012 1 0 0 164.7 7
1998 6 1 0 179.3 7 2013 4 0 0 112.1 6
1999 6 0 0 138.7 4 2014 4 0 0 119.6 7
2000 1 1 0 211.7 10 2015 6 1 1 151.7 1
2001 1 0 0 73.5 4 2016 3 1 1 151.9 1
2002 2 0 0 225.0 12 2017 1 1 0 296.8 10
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2003 2 0 0 156.2 11 2018 4 1 0 141.9 5
2004 5 1 1 184.2 2 2019 2 0 0 189.9 6
2005 1 0 0 146.6 7 2020 6 1 0 176.4 9
2006 4 0 0 79.9 7 2021 3 1 0 187.1 7
2007 3 1 0 202.9 8 2022 1 0 0 138.2 4
2008 7 1 0 172.9 11 2023 2 0 0 103.0 4
2009 4 0 0 89.2 3 2024 3 0 0 118.1 6

1995~2024 4E | HLH X AFAFAF B PR RAE 776.1 KA 1485.8 =K 2 0], HFE/K >50mm HEH 95
H. HFKE > 100 mm HEA 13 H. HEKE > 150 mm HECA 4 H; RRKELLFEKE 73.5 mm £
296.8 mm; fx RIESFEK HEAE 1| HE 15 HOLE 2). PUEMX oK BAR T EES A ALY, FR8H A
T M B A O By, HPR FEAE TR ERANE S, EBETRMER R, Rl 5 ANES:
BERN, BS5I RS RE, I RERARERILX . R RSRS8O 0 FHR s, vt
KAFi . 52 H . mii E R RSC G, PR e A R . BRI B A K
REPHE EHREDRREZH KRUFARRER AR R BRI SRR EH: RIS 2E g
TR, WHERM . Wk, & @ E SRR i IR R, RHhaR N 5 i R AR 5T
FAEBEIR: SR RS T5 RAE 0 5 55K

23. B, KEFSRREFAOW

BEEMEERER., IKESESRRELKRET, 1995~2024 AP H#h X 52 1542 K. KEHHE
34 R(WLFE 3), FH. IKEXREVBIR MR, HEGFRE. KB SR A s . A
M. FTRAEYD . BNLEE, SEUEYM AR, Reesgd, MEpm s s /6.

Table 3. Statistics of hail and thunderstorms in Kaili region from 1995 to 2024
= 3.1995~2024 FHLEMWXKE ., BRGI

6 KEE%K HRE%X HF4H  KEHE FEREE  FH KEHEK W EREK

1995 1 46 2005 1 57 2015 0 30
1996 0 48 2006 2 59 2016 2 39
1997 2 66 2007 2 61 2017 0 31
1998 1 61 2008 0 52 2018 0 50
1999 0 41 2009 4 43 2019 1 58
2000 0 59 2010 1 42 2020 1 51
2001 2 57 2011 3 32 2021 1 64
2002 1 64 2012 0 44 2022 1 54
2003 1 43 2013 3 52 2023 0 64
2004 2 62 2014 1 37 2024 1 73
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BRAEAT RN, RIER 2oL X Bt AR b T 9 2R 2 — . &R B i EAIE A5
WA S R, R FECIR SR T, 1995~2024 4 1 8] 1 H kb X A SR SR E-5.6 CE-1.3C
IR 4), HBLTHEE] . VKR, TERREEUKAFRE o ERIRTTR KGR VK. 5. =B, Jeds. Bl
SEAF (B BORAOW I S B RAEH . SR S ARV E G iR 3 SO e A KO B A &R R A
RR AP AR AR, 3% 2 FE L MR IR RIS B R B 2]
2.6. BRAESRREFRIH

HWARRERRN, @i R AR B A A7 1995~2024 4F 1A L 5L X AR i e ey “UIRLAE
33.6°CE 382°CZIM(ILE 4), Mg, AKRMAEKMHIIE 30°C LA ERNR, FHERELHL. T46,
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Table 4. Variation of extreme maximum and minimum temperatures in Kaili area from 1995 to 2024
@ 4.1995~2024 FH B XFunkz S REKUBTLHER

BoRE  BRERAE . BORER BORBAC L. BURER BIm B

R =R = = =R =R
1995 36.3 -2.5 2005 37.8 -3.0 2015 34.7 -1.7
1996 33.6 —4.6 2006 35.9 2.9 2016 37.0 —2.6
1997 35.2 -2.8 2007 34.1 -0.5 2017 35.6 -1.3
1998 35.7 —4.4 2008 349 -55 2018 35.6 —5.6
1999 34.6 —4.1 2009 36.0 -13 2019 37.6 -2.5
2000 35.1 —4.1 2010 359 -33 2020 37.1 —2.7
2001 354 -2.7 2011 36.5 —4.0 2021 38.1 —4.1
2002 36.6 -53 2012 34.0 -3.0 2022 37.0 -1.7
2003 36.2 -3.5 2013 36.1 —4.5 2023 36.2 —2.2
2004 34.9 2.3 2014 353 -3.6 2024 38.2 —4.4

3. SRREXNENE WX MR A BIF2 0 547
3.1. WGBSR SRR

RIS LI X B A (P BRI 2 BRI R A5 M OB B Bildn, FESRXACRAT, K
B S5 A P TR AT RE AR B B AR, R AT RE A A W R B B, BB IR IR R . BR T
EENYEBOR, XERRRF L] AL P BOM PR B & WEB AR G & SR BIIA .
SR B, T AT AT A B, SRR BT IR . [, i 45 A AT R R MR
TEVIIAERIASE, 2P InRAEsr k.
3.2. (EMEKZBRIR M

AR, SRR FEMNEBAFDEREFTAFRERREWH. TRRISPEEEKD AL, B
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