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Abstract This study aimed to explore the spatio-temporal characteristics of main disasters during the
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critical fertility stages of single-season rice in the Yangtze River Basin. Based on the day-by-day
meteorological data of 139 meteorological stations in the Yangtze River Basin from 1981 to 2020, the
accumulated hot damage temperature (Ha) and the crop water deficit abnormal index (CWDla) during the
critical fertility stages of single-season rice were determined. The station ratio, intensity, and frequency of
high-temperature, drought, and their compound events were analyzed to reveal the spatio-temporal
characteristics of these events. The results showed that: 1) Fro1981 to 2020, the station ratio and the
intensity of high-temperature events increased significantly (P<C0.05) during the critical fertility stages of
single-season rice. Spatially, high-value areas of high-temperature frequency during the heading to
flowering stage (HF) were in the northeastern of Sichuan, Chongqing, Hubei, Hunan, and Jiangxi, with the
range from 50% to 97%. During the grain to filling stage (GF) , high-value areas of high-temperature
frequency were in Hunan and Jiangxi, within the range from 58% to 95%. 2) The station ratio and intensity
of drought events showed a decreasing trend during HF but an increasing trend during GF. Spatially, high-
frequency areas of drought during HF are concentrated in northern Guizhou, Chongging, Hubei, Anhui,
and the Jiangsu-Zhejiang-Shanghai region, with frequencies ranging from 26% to 50%. During GF, high-
frequency areas of drought are concentrated in Hubei and Jiangxi, with frequency ranging from 19% to
50%. 3) Compared to the baseline period (1981 to 2000), the station ratio of compound high-temperature
and drought events during the critical fertility stages increased from 2001 to 2020, especially the incidence
of concurrent high temperatures and severe droughts. From 1981 to 2020, high-frequency areas of
compound events during the HF were in Hunan, within the range from 9% to 20%. The areas with high-
frequency occurrences of GF are concentrated in Sichuan and Jiangxi, within the range from 9% to 15%. In
conclusion, the results clarify the characteristics of the main meteorological disasters during the critical
fertility stages of single-season rice in the Yangtze River Basin and provide a scientific basis for formulating
disaster prevention and mitigation policies for single-season rice in this region.
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Fig.1 Distribution of single-season rice planting areas and

meteorological stations in the Yangtze River Basin

1.1.2 ##BERR

DG o 81 i e, A BF 5866 1981—
2020 4 R L i BN 139 A4 il A5 A 52 B 0L I £
i, 3l 5o AT UL 1o YT e e T RORE (B
BG4 (V3. 0, http: /data. cma. en/) , £ 55 & H
SIS AR T DO R AN G N E BN S
By RGH A

2) P HE A F W #PE - 3 F ChinaCropPhen 1
kern B0 427 3 JRR B T K €A SCIHR 4 AH G S 565 4
$i 0 AR 2 AR L 1981—2020 AR K VT I R
FRAKEFEMARATY., RNS%CA R/
G TE AT K A TR S PR e R A X
Rl 53 Ry 8 A DX 5k, B2 A A2 vy Ui T 5 e 114 OC B A
B N B 7 A6 3 CHF) A E R 25 52 391 (GF) L IF:
W2 TR 24 OCHE AR WA B a] T LR 1.



4 0 LN ES I Y NS S 4

2025 4F 45 30 %

F1 KIRSAEHMERBASTHEIRETH

Table 1 The key growth stages of single-season rice in different regions of the Yangtze River Basin
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Table 2 Monthly crop coefficient (Kc) for single-season rice in the Yangtze River Basin'

18]
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Table 3 Classification of drought levels for single-season
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Table 4 Classification of high-temperature and drought compound events for single-season rice
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Severe high-temperature and severe drought and above
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