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Fig.1 Distribution map of National Meteorological
Observation Stations in the western Hubei
flue-cured tobacco planting region
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Table 1 Hubei flue-cured tobacco low-temperature

continuous rainfall disaster indicator

EEW [N Rainfall
Flue-cured tobacco  T/°C S/h —
growth periods P;D P/mm
MJ*E%E] <17 =4
Root extension stage
' R 1) 20 HHAMARHP=01mm, =7
Rapid growth stage <3 HD=4d, i1 HP<
LTI _ =Y 01mm,®kD=7d, i .
Re-maturity stage =26 42 H P<0.lmm, =7
ARG W 1 =4

Post-maturity stage
1 Note: T: 51 H -2 Daily average temperature;; S: ¥ H H 1§
H} %4 Daily sunshine duration; P: ¥i H & i &t Daily precipitation; D:
F#45 [ $1 Duration; P i3 72 F P-4 HT 4 Average daily rainfall dur-
ing the period.
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Table 2 Statistics of various indicators for consecutive rainy low temperature disasters during flue-cured tobacco

growth periods in Hubei Province from 1975 to 2020

F TR

Sequence number Flue-cured tobacco growth periods

iR

Root extension

LS
Rapid growth

IR

Pre-maturity

B

Post-maturity

stage stage stage stage
SRS/ °C Average temperature 13.9 18.6 23.4 20.1
SR H PR 7K & /mm Average daily precipitation 9.0 14.6 20.2 12.6
gER Ry SF AR R %7K 5 /mm Average total precipitation 46.3 67.8 107.9 71.7
Average condition of 44 H%(/d Average number of days 5.1 4.7 5.4 5.7
disaster indicators g 455y B Mean frequency per year 0.22 0.11 0.26 0.56
AESP- 1733 72 H #/d Mean duration in days per year 1.17 0.56 1.39 3.23
REWZ/ Y Disaster frequency 22.4 11.4 26.1 56.5
)< IR EREL Total number of processes 330 94 384 831
Total HBLE ] /a” Years of occurrence 10 5 12 26
AR B LR AR/ C 11.68(2001)  17.40(2000)  21.21(2002)  17.04(1994)
e AT S Lowest average temperature throughout the process
Extreme conditions <421 PHBPARERKfiL/mm 17.111988)  26.43(1999)  53.79(1990)  29.43(2012)
of disaster indicators Maximum daily average precipitation during the process
SR R/ 8.00(2005) 7.00(2015) 7.13(2020) 9.54(2013)

Maximum average number of days during the process
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Note: * indicates 1 time or more within one year.The numbers in brackets indicate
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Fig.2 The interannual variations during the cool-weather continuous rainfall disasters in different growth stages of
flue-cured tobacco in Hubei Province from 1975 to 2020
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A I Root extension stage; B: FEH I Rapid growth stage ; C: BZAHTIH Pre-maturity stage; D : BF I Post-maturity stage.
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Fig.3 Spatial distribution maps of average temperature during the low temperature continuous rainy

disaster process in Hubei flue-cured tobacco from 1975 to 2020
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Fig.4 Spatial distribution maps of daily average precipitation during low temperature continuous overcast and rainy

disaster process in Hubei flue-cured tobacco from 1975 to 2020
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Fig.5 Spatial distribution maps of the average number of days of low temperature continuous rainy

disaster process in Hubei flue-cured tobacco from 1975 to 2020
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Fig.6 Spatial distribution maps of low temperature continuous rainy disaster frequency
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Spatial and temporal distribution characteristics of low-temperature
continuous rainfall hazards for flue-cured tobacco in Hubei Province

LIU Jing', LIU Lu*, CHENG Dan'

1.Hubei Provincial Meteorological Service Center, Hubei Provincial Key Laboratory of Tobacco
Meteorology, Wuhan 430205, China;2.Meteorological Bureau of Enshi Tujia and Miao
Autonomous Prefecture, Enshi 445000, China

Abstract The indicators for discriminating low-temperature and persistent rain at different growth stages
of flue-cured tobacco were established to better defense against the adverse effects of low temperature and
persistent rain disasters on the yield and quality of flue-cured tobacco in Hubei Province. The data of daily
meteorology from 32 national meteorological observation stations in the tobacco planting areas of Hubei
Province from 1975 to 2020 were used to in depth analyze the spatiotemporal distribution characteristics of
seven disaster indicators related to the low temperature and persistent rain in the tobacco planting areas of
Hubei Province. The results showed that three indicators including the average temperature during the pro-
cess, the average daily precipitation, and the average total precipitation all followed an evolutionary pattern
of low-high-low in terms of time, with the highest at the early stage of maturity and the lowest at the stage
of root extension. The average number of days in the process was about 5 days. The average annual num-
ber of processes, the average annual days of process, and the frequency of disasters were the highest at the
late stage of maturity and the lowest at the stage of vigorous growth. Among them, the frequency of disas-
ters occurred 6 and 1 times every 10 years at these two stages, with a difference of nearly 6 times. In terms
of space, there were consistent differences in temperature and precipitation between the north and south at
different stages of growth. The tobacco growing areas in the northern had lower temperatures , while the to-
bacco growing areas in the southern had more precipitation with higher intensity. The average days of the
process in the southern part was longer than that in the northern part at the stage of root extension and vig-
orous growth, while the opposite was true at the late stage of maturity. There was a significant spatial dif-
ference in the frequency of disasters. The frequency of disasters at the first three stage of growth in tobacco
growing areas in the southern was higher than that in tobacco growing areas in the northern. The frequency
of disasters at the late stage of maturity was equivalent to that in tobacco growing areas in the north and
south, with an average duration of over 56 % and an average duration of 5.7 days. It will provide a scientific
basis for the planning of tobacco cultivation in Hubei and the defense against disasters of low-temperature
and persistent rain.

Keywords flue-cured tobacco; low-temperature and persistent rain; growth stage; disaster frequen-
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