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Fig. 4 Spatial distribution of vegetation cover degree of the experiment area
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Fig. 7 The histogram of surface energy flux distribution
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Fig. 9 Spatial distribution of land use and its Bowen ratio of the experiment area
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Urban Surface Heat Flux Inversion Based on Infrared Remote
Sensing and the Relationship with Land Cover

LIU Yue"?, Shintaro Goto’, ZHUANG Dafang', KUANG Wenhui'

(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. Rissho University, Saitama 3600194, Japan)

Abstract: This study extracted urban surface heat flux parameters based on PCACA model
using ASTER infrared remote sensing image, and then analyzed the impacts on urban surface
heat flux and energy balance from different land cover types in the experimental area of
Kumagaya City, Saitama Prefecture of Japan. The results indicate that this method on
application PCACA model to estimate surface flux in urban areas is feasible. This algorithm
can greatly reduce the complexity of the underlying surface structure of the urban areas of
surface heat flux estimates, and decrease the uncertainty of the results. The study found that
urban and rural areas of different land cover types on the surface heat flux were significantly
different. According to urban land use and cover types, Bowen ratio is industrial, residential,
traffic, establishment, dry field, public green and water body in a descending order. In the
same weather conditions, surrounding vegetation and urban areas compared to urban land has
a high sensible heat flux, the lower the latent heat flux, and the higher Bowen ratio. The
urban surface sensible heat flux and Bowen ratio was significantly higher than that of the
surrounding vegetation surface, leading to urban surface heating of the lower atmosphere.
This is an important mechanism for the formation of urban heat island effect.

Key words: surface flux; sensible heat; latent heat; urban land cover; remote sensing;
Kumagaya city of Japan



