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Abstract

Against the background of global climate warming, regional drought disaster risk continues to rise.
As the first-proposed site of the “Tianfu Granary” in the new era and a core grain-producing area in
Sichuan, Meishan is of great significance to analyzethe evolution of meteorological drought for food
security prevention and control. Based on daily precipitation observation data from six national
meteorological stations in Meishan from 1966 to 2022, this study classified five types of drought
and four drought levels, and systematically analyzed the characteristics of meteorological drought
across the city from the perspectives of spatiotemporal precipitation distribution, the response re-
lationship between drought and precipitation, as well as drought frequency, duration, and intensity.
The results indicate that: (1) precipitation in Meishan exhibits a spatial pattern of high in the west
and low in the east, concentrated within May to September annually, with prominent winter-spring
dry seasons and large interannual variability. (2) Annual precipitation shows a significant negative
correlation with drought frequency, but the response intensity varies considerably among sub-re-
gions, with the strongest correlation in Renshou County and the weakest in Hongya County. (3) Sum-
mer drought and winter dryness are the dominant drought types in the city. Drought frequency and
duration present a pattern with higher values in the east and lower values in the west. Renshou
County and Pengshan District are high-value zones, whereas Hongya County belongs to the low-risk
zone. (4) Drought levels are predominantly classified as mild, with the occurrence frequency of se-
vere and higher levels being very low. However, the proportion of medium-to-high intensity droughts
in winter dryness is much higher than in other seasons, and eastern counties are more prone to
severe and extreme droughts.
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Table 1. Definition of various drought types

F1. BLFREHEX

R ES 5 X
HE 3AH1H~S ASH, FRES: 30 RFSFEKE/DNT 20 mm
25 4 H26 H~7 A5 H, {EEEL: 20 REEFEKE/DNT 30 mm
R 6 H26 H~9 H 10 H, {EEZES: 20 RFSFEKE/NT 35 mm
e 9 H 1 H~11 H20H, %S 30 KL FFKENT 20 mm
2T 11 721 B~REE2 A28 A8 29 H, fERZELE 30 KW EFEKE/NT 4 mm

Table 2. Drought grading standard (unit: days)
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Figure 1. Topographic distribution of Meishan, Red triangles denote the locations of nationalmeteorological observation sta-
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Figure 2. Annual meanprecipitation of national meteorological stations in Meishan (1966~2022)
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Figure 3. Dynamic variations of annual precipitation at national meteorological stations in Meishan (1966~2022)
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Figure 4. Mean monthly precipitation of six national meteorological stations in Meishan
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Figure 5. Occurrence frequencies of (a) spring drought, (b) summer drought, (c) midsummer drought, (d) autumn drought and
(e) winter dryness in six counties (districts) of Meishan, 1966~2022
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Figure 6. Decadal occurrence frequency distribution of spring drought (red text), summer drought (green text), midsummer
drought (blue text), autumn drought (purple text) and winter drought (black text) in six counties (districts) of Meishan, unit:
times
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Figure 7. Annual precipitation and drought times in six counties (districts) of Meishan (1966~2022)
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Table 3. Correlation coefficients between annual precipitation and annual drought frequency in six counties (districts) of

Meishan
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Figure 8. Boxplot of spring drought duration in six counties (districts) of Meishan

8. Bl 6 B(X)ERFERMMELE

40

35

20

15

FEX =BUX  {£FE  FWME  AKRE R
Figure 9. Boxplot of summer drought duration in six counties (districts) of Meishan
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Figure 10. Boxplot of midsummer drought duration in six counties (districts) of Meishan
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Figure 11. Boxplot of autumn drought duration in six counties (districts) of Meishan
B 11. B 6 B(X)MEFHFERYAELE

DOI: 10.12677/ccrl.2026.156122 1165 SRS SRR


https://doi.org/10.12677/ccrl.2026.156122

e

X BUR (CHEBE  SWE  RE RS

Figure 12. Boxplot of winter drought duration in six counties (districts) of Meishan
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Figure 13. Proportion of drought occurrence at different grades in various seasons of Meishan city, unit: %
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