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Determining the Warming Effect Induced by Photovoltaic Power
Plants in neighboring Region Using an Analytical Model
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Abstract

We studied the warming effect induced by Photovoltaic(PV) power plants in rural areas during summer daytime using a simple
analytical urban meteorological model. This analysis was based on observed meteorological elements and the capacity of the PV
power plant was 10 MWp. The major axis length of the PV power plant was assumed to be 1km. Data of the necessary
meteorological elements were obtained from a special meteorological observation campaign established for a over a PV power
plant. We assumed that the wind flowed along the major axis of the PV power plant(1 km). As a result, the air temperature on the
downwind side of the PV power plant was estimated to invrease by about 0.47 C.
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Fig. 1. Photograph of field weather observation system Fig. 2. Schematic map of the warming process during
established at New Solar Power Plant Cooperation. daytime.
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Fig. 3. Time variation of photovoltaic module Temperature

from 21 May to 25 October 2011.
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Fig. 4. Time series of several surface temperatures observed

at Sendai Japan(Sugimoto and Kondo, 1994).
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