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Fig. 1 The model framework in this study
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Fig. 2 Comparison between model-simulated area and FAO statistical data for different crops during 2001-2003

(a. rice; b. maize; c. wheat; d. soybean)
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Fig. 4 Dynamic changes of crop sown areas across different regions during 2005-2035

(a. rice; b. wheat; c. maize; d. soybean)
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Abstract: Potential dynamics of agricultural crop sown area has attracted a wide range of
attention from numerous researchers due to its ecological and socio-economic implications.
This paper describes a method to develop and implement an integrated model to dynamically
simulate future changes in sown areas of the world's major crops (rice, maize, wheat and
soybean) at a global scale. The general hypothesis of this study is that crop sown area change
is directly linked with farmer decisions on crop choice, and what kind of crop to be cultivated
is highly dependent on the random utility of available crops. The modeling approach is based
on a crop choice model, which is a Multinomial Logit Model and used to model farmer crop
choice decisions among a variety of available alternatives by using an optimization approach.
The assessment of model performance by comparing model estimates with FAO statistical data
(2001-2003) and MODIS land cover product (2001) indicates its reliability and dignity for
addressing the complicated dynamic change of agricultural land use change at present and
capability for long-term scenario investigation and applications for the future. From model
simulation for crop sown area change during 2005-2035 in different regions in the world,
global potential cropping patterns of major crops can be interpreted. Moreover, the results
present that the change rates and trajectories of crops in different regions show a great
variation over time and space.

This study is an attempt of detecting future sown area change at a global level by using a
simplified approach along with some assumptions. Although some uncertainty remains in the
model, the outcomes can help to understand and explain the causes, locations, consequences
and trajectories of land-use change, and provide a great support service for land-use planning
and policy-making activities.

Key words: agricultural crop sown area; dynamic change; simulation; Logit model; crop
choice; global scale



