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ABSTRACT

Climate change caused by elevated greenhouse gases would affect crop production through different
pathways in agricultural ecosystems. Because an agricultural ecosystem has complex interactions
between societal and economical environment as well as organisms, climate, and soil, adaptation
measures in response to climate change on a specific sector could cause undesirable impacts on other
sectors inadvertently. An integrated system, which links individual models for components of agricultural
ecosystems, would allow to take into account complex interactions existing in a given agricultural
ecosystem under climate change and to derive proper adaptation measures in order to improve crop
productivity. Most of models for agricultural ecosystems have been used in a separate sector, e.g.,
prediction of water resources or crop growth. Few of those models have been desiged to be connected
to other models as a module of an integrated system. Threfore, it would be crucial to redesign and to
refine individual models that have been used for simulation of individual sectors. To improve models
for each sector in terms of accuracy and algorithm, it would also be needed to obtain crop growth
data through construction of super-sites and satellite sites for long-term monitoring of agricultural
ecosystems. It would be advantageous to design a model in a sector from abstraction and inheritance
of a simple model, which would facilitate development of modules compatible to the integrated
prediction system. Because agricultural production is influenced by social and economical sectors
considerably, construction of an integreated system that simulates agricultural production as well as
economical activities including trade and demand is merited for prediction of crop production under
climate change.
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$tH(Lee et al., 2010; Kim et al, 2013; Shim et
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Fig. 1. Simulated changes in rice yield under different climate
change scenarios A) without and B) with adaptation measures in
Korea. The distribution of rice yield change was obtained
using data adapted from Yun (1990), Lee et al. (1991), Shin
et al. (2000), Shim er al. (2005), Yoo and Kim (2007),
Chung (2010), Lee et al. (2010), Seo et al. (2010), Shim et
al. (2010), Ku et al. (2011), Lee et al. (2012), Kim et al.
(2012), and Kim et al. (2013).
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A yYepe, e e Aol w5717}
3~189 AER 7P Bol AT RoF oFHIT
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Fig. 2. Simulated change in barley yield under given climate
change scenarios (after Shim ez al., 2011).
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Fig. 3. Change in photosynthesis rate under different
concentration of CO, for barley (after Lee et al., 1999).
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gHo g £ 5= e Tdl du|Fe] 40|
3 Q31 (Nguyen et al., 2014).
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2001). ORYZA 2000 22 F3}rHe0] AYrtafa)
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Fig. 5. Schematic view of components of ORYZA 2000 (after Bouman et al., 2001).
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Fig. 6. Inheritance structure of components of an integrated
crop yield prediction system. Plant is served as a base class
for Crop, which is used as parent class for individual crops,
e.g., Wheat and Rice. The Plant class consists of Leaf,
Stem, Root, and Panicle, which are derived from the base
class Organ. The Organ class is defined using variables and
fuentions to represent pool and flux of materials and energy.
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Fig. 7. Overview of an interface class that mediates data
exchange between objects for elements of agricultural
ecosystems including atmosphere, crop, and soil at each site
in a given area.
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Fig. 8. Data exchange between interface objects that represent
watersheds.
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