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ABSTRACT

Information on the expected geographical shift of suitable zones for growing crops under future
climate is a starting point of adaptation planning in agriculture and is attracting much concern from
policy makers as well as researchers. Few practical schemes have been developed, however, because of
the difficulty in implementing the site-selection concept at an analytical level. In this study, we suggest
site-selection criteria for quality Fuji apple production and integrate geospatial data and information
available in public domains (e.g., digital elevation model, digital soil maps, digital climate maps, and
predictive models for agroclimate and fruit quality) to implement this concept on a GIS platform.
Primary criterion for selecting sites suitable for Fuji apple production includes land cover, topography,
and soil texture. When the primary criterion is satisfied, climatic conditions such as the length of frost
free season, freezing risk during the overwintering period, and the late frost risk in spring are tested
as the secondary criterion. Finally, the third criterion checks for fruit quality such as color and shape.
Land attributes related to these factors in each criterion were implemented in ArcGIS environment as
relevant raster layers for spatial analysis, and retrieval procedures were automated by writing
programs compatible with ArcGIS. This scheme was applied to the A1B projected climates for South
Korea in the future normal years (2011-2040, 2041-2070, and 2071-2100) as well as the current climate
condition observed in 1971-2000 for selecting the sites suitable for quality Fuji apple production in each
period. Results showed that this scheme can figure out the geographical shift of suitable zones at landscape
scales as well as the latitudinal shift of northern limit for cultivation at national or regional scales.
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Fig. 1. A schematic of land search process suitable for quality ‘Fuji’ apple production under the changed climate based on digital

climate maps and other geospatial information layers.
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Fig. 3. Searching for the lands suitable for growing crops based on judgment of geographical conditions like land cover/land

use, topography (slope) and soil texture.
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Fig. 8. Predicted shift of geographical locations of farmland suitable for quality ‘Fuji’ apple production from the current
climate (1971-2000) to the near future climate (2011-2040) projected by A1B scenario. Zoomed images show the exact
locations (green) as well as frost prone areas (pink and red) for Yeongju county, the biggest apple production area in South
Korea, at a landscape scale.
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Fig. 9. Estimated change in potential acreage for quality ‘Fuji” apple production at current major production counties as
affected by the projected climate change in South Korea (left). Reported acreage of actual apple production in each county
for 2005 is represented by a shaded bar. Estimated change in potential acreage for quality Fuji apple at top 12 candidate
counties in the future (right). Bonghwa is the only county included in both period.
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Fig. 10. Geographical locations of the farmland suitable for quality ‘Fuji> apple production in Pyeongchang county for the
current climate (1971-2000) and for the projected future climates under A1B scenario.
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