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ABSTRACT

This study was carried out a trend analysis for analyzing change of meteorological elements in the main producing
areas of Chinese cabbage, radish, pepper, garlic and onion. As meteorological elements, we selected air temperature
(maximum, minimum), precipitation and duration of sunshine. We used monthly data of meteorological elements
obtained from the main producing areas of vegetables for 30 years from 1981 to 2010. Mann-Kendall test used for
significance test of trend and Sen’s estimator of slope for computing the variance of meteorological elements. The
study results showed that air temperature tended to increase, but duration of sunshine tended to decrease in most
regions.
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Table 1. Main producing areas of vegetables

Vegetable Main producing area
Summer Gangneung
Chinese cabbage
Autumn Haenam
Hongcheon, Jeongeup,
P . .
pper Imsil, Haenam, Uiseong
Northern-type ~ Seosan, Uiseong, Imsil
Garlic
Southern-type ~ Seosan, Uiseong, Imsil
Onion Haenam
Sen's estimator of slope WS o]-&3}ch

Mann-Kendall testi= H]X~2] EA4H(Non-parametric Sta-
tistical Method)©. 2 7|&8F2¢] A|A|E A7) 3k B4
o] wo] AREE|3l 9tk Zhang et al., 2001).
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Table 2. Trend analysis of meteorological elements in
main producing area of summer Chinese ca-
bbage

Meteorological Month

element

Region

May  Jun. Jul.  Aug.

Tmax

Tmin

Gangneung 0.07

Pre

DOS

T, | : Increase or decrease trend.
Arabic number : Sen’s estimator of slope.
Tmax : Maximum air temperature.

Tmin : Minimum air temperature.

Pre : Precipitation.

DOS : Duration of sunshine.
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Table 3. Trend analysis of meteorological elements in
main producing areas of autumn Chinese ca-

bbage
. Meteorological Month
Region
element Jul.  Aug.  Sep.  Oct.
) )
Tonax 0.05 0.06
Tmin
Haenam
Pre
2.41 2.55 222
DOS
l l l
T, | : Increase or decrease trend.

Arabic number :
Tinax :
Tmin .
Pre : Precipitation.

DOS : Duration of sunshine.

Sen’s estimator of slope.
Maximum air temperature.
Minimum air temperature.
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Table 4. Monthly weather data in main producing area
of summer Chinese cabbage(1981~2010)

Meteoro- Month
Region logical
element May Jun. Jul. Aug.
Tox (C) 21~24 21~27 23~32 25~31
Ton (C)  11~14  15~19 17~24 18~23
Gangneung
Pre (mm) 17~239 33~279 86~757 81~1,137
DOS (hr) 135~283 93~256 46~218 64~217
Tmax : Maximum air temperature rage.

Tmin :
Pre : Precipitation rage.
DOS : Duration of sunshine rage.

Minimum air temperature rage.

Table 5. Monthly weather data in main producing area
of autumn Chinese cabbage(1981~2010)

. Meteorological Month

Region
element Jul.  Aug  Sep. Oct.
Tox (C)  26~32 26~32 24~28 19~24
Toin (C) 19~23 19~23 13~19 7~11

Haenam
Pre (mm) 42~549 36~563 16~692 0~142
DOS (hr) 46~218 64~217 78~264 124~240

Tmax : Maximum air temperature rage.

Tmin : Minimum air temperature rage.
Pre : Precipitation rage.
DOS : Duration of sunshine rage.
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Table 6. Trend analysis of meteorological elements in main producing areas of pepper

. Meteorological Month
Region
element Feb. Mar. Apr. May. Jun. Jul. Aug.
Tmax
- i 1 1 i 1
o 0.12 0.07 0.06 0.06 0.05
Hongcheon
Pre
1.25 2.01 2.18 1.65 1.88 3.13 2.72
DOS
l l l l l l l
1
Tinax 0.09
- 1 ) 1 1
Jeongeup 0.10 0.05 0.05 0.05
Pre
1.28 1.51 2.19
DOS
l l |
1
T 0.13
Tmin
Imsil
Pre
1.42 221 2.65 3.52 331
DOS
l l l l l
t
T 0.12
Tomi !
Haenam 0.03
Pre
1.76 2.51 241 2.55
DOS
l l l l
1
T 0.11
Tmin
Uiseong
Pre
1.46 1.80 2.06 2.63 2.04
DOS
l l l | l

T, | : Increase or decrease trend, Arabic number : Sen’s estimator of slope, Tmax : Maximum air temperature, T : Minimum
air temperature, Pre : Precipitation, DOS : Duration of sunshine.

EoFo] 45 Aleol] WIgSIAEL, ol ulaA £k o] Alo] el 2 AL Uehurtul vje0] A9 A8H
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Table 7. Monthly weather data in main producing area of pepper (1981~2010)

. Meteorological Month

Region
element Feb. Mar. Apr. May. Jun. Jul. Aug.
T (C) 2~9 8~14 15~22 21~26 24~30 26~33 32~27
Tain (C) —13~-3 =5~0 0~8 7~11 12~17 16~22 17~23

Hongcheon

Pre (mm) 1~85 11~132 13~186 18~289 35~506 123~1,244 76~822
DOS (hr) 115~218 241~119 142~302 153~338 116~269 76~264 83~325
Tmax () 3~10 9~14 16~21 23~25 25~29 27~34 27~33
Tuin (T) =7~0 —1~2 3~11 10~13 15~18.6 19.8~243  19.5~24.8

Jeongeup
Pre (mm) 45~1144 114~122.0 19.0~2275 25.8~181.8  8.8~364 6~575 78~623
DOS (hr) 106~205 110~234 139~269 142~290 108~289 68~267 90~278
Trmax () 2~10 8~14 15~21 21~25 24~29 26~33 26~32
Tuin (C) —-10~-2 —4~0 0~8 6~11 12~16 18~21 17~22

Imsil
Pre (mm) 2~100 13~120 20~249 23~162 14~343 13~689 60~731
DOS (hr) 119~211 115~265 160~298 172~303 97~292 87~246 80~304
Tmax () 4~11 10~13 15~20 21~24 24~28 26~32 26~32
Tuin (C) —4~0 —-1~3 2~10 9~13 15~18 19~23 19~23

Haenam
Pre (mm) 8~128 14~158 8~194 29~290 28~724 42~549 36~563
DOS (hr) 120~226 122~297 147~326 152~331 82~308 95~338 95~343
Trmax (C) 3~11 10~15 16~22 22~27 25~30 26~34 27~34
Tinin (C) —1~-11 —5~0 0~8 6~10 12~16 16~22 16~23

Uiseong
Pre (mm) 0~96 3~102 15~188 12~175 8~295 45~1738 49~590
DOS (hr) 92~223 122~242 150~302 167~368 119~337 49~287 99~243

Tmax : Maximum air temperature rage, Tmin : Minimum air temperature rage, Pre : Precipitation rage, DOS : Duration of sunshine rage.

http: //www.ekscc.re.kr



288 UBY - Mg -

YEHE - Z|2IEY

Table 8. Trend analysis of meteorological elements in main producing areas of northern type garlic

. Meteorological Month
Region
element Jan. Feb. Mar. Apr. May. Jun. Oct. Nov. Dec.
Tinax
Tmin
Seosan Pre 1.34
1.4 2.4
DOS iO iO
) 1
T 0.08 0.11
T )
Uiseong 0.09
Pre
1.4 1. 2.
DOS l6 fo ?6
) 1
T 0.08 0.13
Tmin
Imsil 1
Pre i 3
1.42 221 2.65 1.17
DOS
! ! l l

1, | : Increase or decrease trend, Arabic number :

temperature, Pre : Precipitation, DOS : Duration of sunshine.
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Table 9. Monthly weather data in main producing area of northern type garlic (1981~2010)
. Meteorological Month
Region
element Jan. Feb. Mar. Apr. May. Jun. Oct. Nov. Dec.
Toax () 0~5 1~9 7~12 13~21 20~24  24~27 18~23 8~15 1~7
Tain (T) —15~-5 —-11~—-1 —5~0 0~8 6~10 12~16 16~22 16~23 11~17
Seosan
Pre (mm) 3~66 0~68 3~127 17~180 17~232 9~439 0~267 8~164 8~75
DOS (hr) 103~181 117~210 130~238 142~268 174~274 95~286 155~248 102~189 105~182
Toax (C) 0~7 3~11 10~15  16~22  22~27 25~30 17~24 10~16 3~9
Toin (C) -15~-5 -11~-1 —-5~0 0~8 6~10 12~16 2~8 —5~2 —-12~-4
Uiseong
Pre (mm) 0~98 0~96 3~102 15~188 12~175 8~295 0~99 0~120 0~43
DOS (hr) 110~210 92~223 122~242 150~302 167~368 119~337 131~247 115~211 113~202
Toax (T) 0~5 2~10 8~14 15~21  21~25 24~29 18~24 8~15 1~8
Tain (C) —15~—4 -10~—-2 —4~0 0~8 6~11 12~16 3~8 —3~2 —11~-3
Imsil

Pre (mm) 15~110 2~100 13~120 20~249 23~162 14~343 2~167 7~146 3~71
DOS (hr) 118~212 119~211 115~265 160~298 172~303 97~292 154~284 108~244 §9~220

Tiax : Maximum air temperature rage, Tmi, : Minimum air temperature rage, Pre: Precipitation rage, DOS : Duration of sunshine rage

Table 10. Trend analysis of meteorological elements in main producing area of onion

. Meteorological Month
Region
element Jan. Feb. Mar. Apr. May. Jun. Sep. Oct. Nov. Dec.
T f t !
" 0.12 005  0.06
Tmin T
Haenam 0.03
Pre
1.45 1.76 2.51 2.22
DOS
l l ! l

7, | : Increase or decrease trend, Arabic number : Sen’s estimator of slope, Tuax : Maximum air temperature, Ty, : Minimum air
temperature, Pre : Precipitation, DOS: Duration of sunshine.

Table 11. Monthly weather data in main producing area of onion (1981~2010)

. Meteorological Month
Region
element Jan. Feb. Mar. Apr. May. Jun. Sep. Oct. Nov. Dec.
Toax (T) 4~11  10~13 15~20 21~24 24~28 26~32 24~28 19~24 11~17 5~11
Tain () -4~0 —-1~3 2~10 9~13 15~18 19~23 13~19 7~11 0~6 —4~0
Haenam

Pre (mm) 8~128 14~158 8~194 29~290 28~724 42~549 12~417 2~167 7~146 3~77
DOS (hr) 120~226 122~297 147~326 152~331 82~308 95~338 97~312 162~281 112~263 97~216

Tiax : Maximum air temperature rage, Tmin : Minimum air temperature rage, Pre: Precipitation rage, DOS : Duration of sunshine rage.
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