=5y dersiA), AsA A45(2006)
Korean Journal of Agricultural and Forest Meteorology, Vol. 8, No. 4, (2006), pp. 242~249

757X & Wil DIX= X|7F2ttefel g
MBI - 24712 - o2 - zedH?

gt A Ak, 7% wvled AxeddTd
(20061 9 10¥ A 2006 119 23U 8

Geographical Shift of Quality Soybean Production Area in
Northern Gyeonggi Province by Year 2100
Hee-Cheol Seo', Seong-Ki Kim?, Young-Soo Lee?, and Young-Cheol Cho?
"Department of Ecosystem Engineering, Kyung Hee University

Northern Agriculture Research Station, Gyeonggi Agricultural Research and Extension Service
(Received September 10, 2006; Accepted November 23, 2006)

ABSTRACT

Potential impacts of the future climate change on crop production can be inferred by crop simulations
at a landscape scale, if the climate data may be provided at appropriate spatial scales. Northern
Gyunggi Province is one of the few prospective regions in South Korea for growing quality soybeans.
Any geographical shift of production areas under the changing climate may influence the current land
planning policy in this region. A soybean growth simulation was performed at 342 land units in
northern Gyunggi province to test the potential geographical shift of the current production areas for
quality soybeans in the near future (form 2011 to 2100). The land units for soybean cultivation were
selected by the land use, the soil characteristics, and the minimum arable land area. Daily maximum
and minimum temperature, precipitation, the number of rain days and solar radiation were extracted
for each land unit from the future digital climate models (DCM, 2011-2040, 2041-2070, 2071-2100).
Daily weather data for 30 years were randomly generated for each land unit for each normal year by
using a well-known statistical method. They were used to run CROPGRO-Soybean model to simulate
the growth, phenology, and yields of 3 cultivars representing different maturity groups grown at 342
land units. According to the model calculations, the warming trend in this region will accelerate the
flowering and physiological maturity of all cultivars, resulting in a 7 to 9 days reduction in overall
growing season and a 1 to 15% reduction in grain yield of early to medium maturity cultivars. There
was a slight increase in grain yield of the late maturing cultivar under the projected climate by 2070,

but a decreasing tend was dominant by the year 2100.

Key words : Soybean, Growth simulation, Climate change, CROPGRO
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Table 1. Growth and yield characteristics of 3 soybean cultivars estimated at 342 land units in northern Gyunggi province
under the future climate conditions projected by IPCC SRES A2 scenario
(Planting date: 15 May)

Anthesis Date (day) Maturity Date (day) Grain Yield (kg/ha) Growth

mean standard mean standard mean standard Duration
© deviation deviation deviation (day)
1971-2000 6 July 2.8 8 Sept 1.8 2783 179 116
Maturity ~ 2011-2040 2 July 2.5 5 Sept 1.5 2713 174 113
group 3 2041-2070 28 June 2.1 2 Sept 1.2 2565 179 110
2070-2100 25 June 1.7 1 Sept 1.2 2339 177 109
1971-2000 16 July 2.7 22 Sept 1.7 3046 195 130
Maturity 20112040 11 July 25 18 Sept 14 3020 196 126
group 4 2041-2070 7 July 22 15 Sept 1.2 2861 204 123
2070-2100 3 July 1.9 14 Sept 1.1 2616 197 122
1971-2000 23 July 2.5 2 Oct 1.7 3097 244 140
Maturity 2011-2040 19 July 2.3 29 Sept 1.3 3210 215 137
group 5 2041-2070 15 July 2.1 26 Sept 1.1 3105 238 134
2070-2100 11 July 1.9 25 Sept 1.0 2890 229 133

(Planting date: 14 June)

1971-2000 24 July 1.4 20 Sept 1.3 2337 168 98
Maturity 2011-2040 22 July 1.0 18 Sept 0.9 2307 186 96
group 3 2041-2070 21 July 0.8 16 Sept 0.8 2224 174 94
2070-2100 21 July 0.8 16 Sept 0.9 2127 170 94
1971-2000 30 July 1.5 1 Oct 1.5 2536 194 109
Maturity ~ 2011-2040 28 July 11 28 Sept 1.1 2585 183 106
group 4 2041-2070 27 July 0.8 26 Sept 0.8 2502 200 104
2070-2100 27 July 0.9 26 Sept 0.9 2380 198 104
1971-2000 5 Aug 1.4 10 Oct 16 2511 282 118
Maturity 2011-2040 3 Aug 1.0 7 Oct 1.1 2720 213 115
group 5 2041-2070 [ Aug 0.8 5 Oct 0.9 2739 220 113
2070-2100 2 Aug 09 4 Oct 0.9 2631 236 112
3500 3500
© ©
L
5 9000 5
=) 4 o
- -
w 2500 ]
> =
<Z( O Group 3 £
o 2000 X Group 4 &
(V] 2 Group 5 o
1500 4 703 1229 1797 2571 3619 6838
4 703 1229 1797 2571 3619 6838
czZU CczZuU

Fig. 2. Grain yields of 3 soybean cultivars at 342 land units estimated under the climatic conditions of 1971-2000 (top) and
2071-2100 (bottom).
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