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Characteristics of Climate Change in Sowing Period of Winter Crops

Shim, Kyo Moon', Kim, Yong Seok, Jeong, Myung Pyo and Choi, In Tae

Division of Agro-Climate Change & Ecology, National Academy of Agricultural Science, Wanju, Korea

ABSTRACT

This study was conducted to provide the agricultural climatological basic data for the reset of sowing period of
the winter crop on the double cropping system with rice. During the past 30 years from 1981 to 2010, mean air
temperature has risen by 0.45T per 10 years (with statistical significance), while precipitation has decreased by 6.74
mm per 10 years and the numbers of days for precipitation has reduced by 0.23 days per 10 years (with no statistical
significance) in the sowing period (1* Oct. to 5™ Nov.) of winter crop. It was analyzed that double cropping system
of rice and winter crops need to be reset in the way of delaying the sowing time of winter crops, because rising
trend of temperature was clear while variability of precipitation was great and the trend was not clear in the sowing
period of winter crops. We have also analyzed the meteorological features of the sowing period of winter crops
in 2014, and found that mean air temperature in 2014 was higher than that in normal years (similar to recent
temperature change feature) while precipitation in 2014 was much more frequent than that in normal years (unlike
recent precipitation features). Such tendency in 2014 made the sowing of winter crops difficult because mechanical
sowing could not be worked in flooded paddy fields. Heavy rain in October 2014 was also analyzed as a rare

phenomenon.
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Fig. 1. Location of weather stations used in this study.
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Table 1. 5-day interval normals and variation of air temperature during the sowing period of winter crops over the

past 30 years (1981 to 2010)

Oct. Now.
Air temperature 1 ond 3rd 4th 5th 6t 18 Mean
S-day S-day S-day S5-day S-day S-day S-day
Mean (C) 17.0 15.9 15.3 13.9 12.8 11.6 10.1 13.8
(+0.42) (+0.43) (+0.07) (+0.50) (+1.127) (+0.26) (+0.32) (+0.45%)
Maximum () 23.1 22.3 21.5 20.2 19.3 18.2 16.5 20.1
(+0.26) (+0.28) (+0.01) (+0.96") (+0.94") (+0.04) (+0.35) (+0.41)
Minimum (C) 12.2 10.7 10.2 8.8 74 6.2 4.6 8.6
(+0.57) (+0.64) (+0.11) (+0.30) (+1.34™) (+0.44) (+0.22) (+0.51%)
Bracket refers to temperature variation per 10 years.
" p<0.05, ~ p<0.01.
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Table 2. 5-day interval normals and variation of precipitation and the number of days with precipitation during the
sowing period of winter crops over the past 30 years (1981 to 2010)

Oct. Nov.
Precipitation 18 ond 3rd 4th 5th 6h 1™ Total
5-day 5-day 5-day 5-day 5-day 5-day 5-day
Ammountem) 10.1 9.6 112 5.8 7.9 9.5 7.7 61.8
" (—240)  (—201) (—152) (—122) (+4.10) (—176) (—192) (—6.74)
1.5 11 13 1.1 12 1.4 1.3 8.9
Number of days over 0.0 mm (+0.13)  (0.00)  (—0.03) (—029) (+020) (—0.11) (—0.12) (—0.23)
0.6 0.5 0.5 0.4 0.5 0.6 0.6 3.7
Number of days over 30.mm 05 009) (-002) (-013) (+018) (—0.02) (—008) (—025)

Bracket refers to temperature variation per 10 years.
" p<0.05, 7 p<0.01.
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Table 3. 5-day interval air temperature during the sowing period of winter crops in 2014 compared to normals

Oct. Nov.
Air temperature 18 ond 31 4t 5th 6 G Mean
5-day 5-day 5-day 5-day 5-day 5-day 5-day
Mean (C) 17.4 16.0 15.6 13.9 13.9 12.7 11.1 144
(+0.4) ) (+0.1) -) (+1.2) (+1.2) (+1.2) (+0.6)
Maximum (C) 22.6 234 21.3 20.9 19.8 19.2 16.8 20.6
(—0.5) (+1.0) (—0.5) (+0.7) (+0.6) +L.1) (+0.4) (+0.4)
Minimum (C) 12.9 9.7 10.5 7.8 9.5 7.1 6.1 9.1
(+0.9) (— LD (+0.2) (—0.9) (+2.3) (+1.1) (+1.6) (+0.6)

The bracket refers to air temperature in 2014 compared to normals.
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Table 4. 5-day interval amount and number of days of precipitation during the sowing period of winter crops in
2014 compared to normals

Oct. Nov.
Precipitation 18 ond 3ud 4t 5th gh It Total
5-day 5-day 5-day 5-day 5-day 5-day 5-day
Amount(mm) 24 0.1 19.1 19.1 56.8 24.5 4.1 126.1
(—175) (—94) (+7.9) (+13.6) (+49.0) (+15.2) (=32 (+65.7)
Number of days over 0.0 mm (j 695) (B 59) 8 (:6?7) (+1(f6) 1(? (+16.74) (+96.33)
0.2 0.0 0.8 1.1 1.7 0.8 0.4 5.0

Number of days over 3.0 mm (—04) (—05)  (+02) (07  (*+2)  (+02)  (—02)  (+12)

The bracket refers to amount and number of days of precipitation in 2014 compared to normals.
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Table 5. Occurrence frequency at 100-year return period of precipitation in October 2014 for 61 sites and 20 agri-
cultural climatic zones(ACZ)

. Frequency . Frequency
ACZ Site (in 100-year) ACZ Site (in 100-year)
Taebaek alpine Daegwallyeong 27 Hapcheon 1
Yeongnam inland
Taebaek 6 Miryang 10
Inje 23 Seoul 50
Taebaek
semi-alpine Hongcheon 46 Incheon 45
Jecheon 27 Suwon 28
Bongwhoa 2 Weste;r{; iI(ientral Seosan 14
Chungju 1
Soba.ek 8 Ganghwa 41
mountainous Boeun 1
N Soback Cheonan 2
oryeong Sobae Imsil 5
mountainous Boryeong 1
Chupungnyeong 2 Gunsan 1
Yeongnam inland Yeongju 1 Southern Jeonju 10
mountainous Mungyeong 1 Charyeong plain Buyeo 2
Andong 1 Buan 19
Chuncheon 31 Mokpo 9
Northern central
infand Yangpyeong 35 South western Wando 4
Cheorwon 45 coastal Haenam 7
Wonju 8 Goheung 1
Central inland
Icheon 11 Busan 3
Cheongju 3 Tongyeong 1
k
Westém Sobae Daejeon 1 Yoesu 2
inland Southern coastal
Geumsan 1 Geoje 9
Jeongeup 5 Namhae 6
Noryeong eastern Namwon 1 Changwon 1
& western inland Geochang 5 North eastern Sokcho 27
Sancheong 6 coastal Gangneung 45
Gwangju 5 Uljin 1
Central eastern coastal
Honam inland Suncheon 3 Yeongdeok 1
Jangheung 10 South eastern Pohang 3
Daegu 3 coastal Ulsan 12
Uiseong 2 Jeju 44
Yeongnam basin
Gumi 1 Jeju Seongsan 9
Yeongcheon 1 Seogwipo 34
Yeongnam inland Jinju 1 Mean 5
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