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Abstract

Using daily temperature and grain yield data from 1990 to 2023 in Liuzhi Special Zone, Guizhou
Province, this study analyzed the fluctuaction charateristics of grain yield, the intensity changes of
Autumn wind weather, and their impact on grain yield in the region. The results showed that the per
unit area of the grain showed a significant increase trend from 1996 to 2017 in Liuzhi, but turned into
a significant decrease after 2018; The relative meteorological yield ranges from 36% to —40%, with
41% of years being meteorological reduction years; The frequency of Autumn wind occurrence is
as high as 67.6%, and there is a significant negative correlation between grain yield and Autumn
wind intensity index. Under the background of climate change and technological progress, Autumn
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wind is a key risk factor which restricting the stable yield of grain yield in Liuzhi.
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Figure 1. Simulation curve of trend and actual grain yield from 1990 to 2023 in Liuzhi
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Table 1. Annual variation of relative meteorological grain yield from 1990 to 2023 in Liuzhi, Unit: %

% 1. 7SBKEE 1990~2023 FEHEM AR AENRETWE, BA: %

R 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Yor -032 -0.19 -033 -026 -0.17 -0.14 —0.01 0.13 0.17 0.13 0.17 0.18

Ay 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Your —-0.27 0.16 0.20 0.24 0.25 0.26 0.26 0.26 026  —0.27 0.21 0.26
0y 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Yor 0.22 0.11 0.05 0.02 -0.15  -0.19 -0.23 -0.12 -0.27 —40.0

3.3.1990~2023 F BB R K S 58 E 534

Gt R 2), 3T 34 FEH NECH DOR BRORCR S0 1148, R 32.4%,  tHELAR AKX 4747
A6 FERMAPFKRAIA 1145, 5 HEFERW 17.6%. 32.4%, HIEFKXESRE 4 4, HEFEH
(1 11.8%, HIRFEEMAKKAE 2 4, HAEZN 5.9%, BGRB8 1) 2002 4, 5RE R 50N 328,
RSER X I SERAOAL ERRIR R E, REUKFER 7 8 .

Table 2. Intensity index and intensity level autumn wind from 1990 to 2023 in Liuzhi

5% 2. 1990~2023 FERFRNEEIEH . BEFRIER

T SREETREL  EER Fhr SREETREL WEES Fhr SREETREL EER

1990 28 x 2002 369 FE 2014 43 7
1991 67 ¥ 2003 180 H 2015 259 ®H
1992 103 % 2004 152 G 2016 165 G
1993 241 H 2005 225 H 2017 31 &
1994 44 G 2006 160 H 2018 148 el
1995 98 ® 2007 274 R 2019 117 ®
1996 45 T 2008 163 i 2020 43 ¥
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1997 39 & 2009 43 & 2021 38 &
1998 136 ® 2010 123 Hh 2022 120 ®
1999 162 H 2011 33 7 2023 115 B
2000 178 H 2012 142 Hh
2001 158 Hh 2013 214 &
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Figure 2. Changes of grain yield and Autumn wind intensity from 1990 to 2023 in Liuzhi
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Table 3. Statistical table of matching degree for Autumn wind and grain heading and flowering Period

3. KFSHIE AR N R S LECE Gt =
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HEE Ok LEdi g 7 x REZ x 7 x x REZ x

42002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
HEE R Xk x r BE K x ¥ x x x x

Fp 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

HEE O RBE O RBE x x 7 x B x P P
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