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ABSTRACT

In this study we extend the previous vertical 1-D microclimate model to develop a
regional 2-D model that incorporates the heat balance between vertical heat diffusion and
horizontal heat convection. The proposed model is used to investigate the impact of

paddy-field land use on regional microclimate. The concept of heat exchange region is

employed in the 2-D model for calculating the heat transfer between two areas with different

types of land use. The model can be also used in the 3-D microclimate simulation for areas
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surface) is lowered.

with more than two different types of land uses. The proposed model is further used in the 2-
D and 3-D simulations of different land-use strategies for the Chi-Tung experimental paddy-
field area in Yun-Lin County. The simulation results reveal that the effect of paddy-field
land-use pattern on the microclimate of neighboring community is significant. The upwind
land use has a direct effect on the microclimate of neighboring community, whereas the non-
upwind land use only has a minor effect on the community microclimate. The higher the
ground-surface moisture content and the larger the area in the upwind land use, the greater
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the cooling effect on the community air temperature. If the upwind land use remains as a
paddy field, the air temperature approximately 0.5 to 1 m above the community ground
surface becomes higher, but the human-body sensed temperature (1 to 2 m above ground

Keywords: Paddy field, Land use, Regional microclimate model, Impact assessment.
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