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Regulation Function of Different Surface Cover Types to Urban Surface Thermal Environment
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Abstract ; Based on Landsat TM images,the main urban areas within the “High-speed Ring Road” in Nan-
ning were used as the research objects,land surface temperature (LST) of Nanning was retrieved. Indices
such as normalized difference vegetation index ( NDVI), modified normalized difference water index
(MINDWI) ,normalized difference built-up index (NDBI) were derived. The land cover types of the study
area were divided into four types:waters,forest land, garden land,and construction land by maximum likeli-
hood classification method. The area proportion of each land cover type in small area and average surface
temperature of small area were counted by using the spatial analysis function of GIS,and the correlation a-
nalysis was investigated between area proportion of the four kinds of land cover types and average land sur-
face temperature. Quantitative study on the relationship between the surface temperature and the type of
land cover from the two scales of the pixel and the small area. The results showed that at the pixel scale,
the average surface temperature was in the order of construction land>>garden land > forest land > water

body. The LST had significant linear relationships with NDBI,and had nonlinear relationships with NDVI
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and MNDWI,but significant linear relationships with positive NDVI and positive MNDWI. In small re-

gional scale,the average surface temperature could be as high as 33. 2°C, which was mainly based on con-

struction land, the average surface temperature was 27. 8°C , which was mainly based on water body and

green land. Area proportion of water body, forest land,and garden land all had negative correlation to the

average surface temperature in small areas, and area proportion of construction land showed significantly

positive correlation to average surface temperature in small areas. So it was concluded that different surface

cover types had different effects on the surface temperature, green land and water body had the effect of

cooling and the cooling effect of green land was better than that of the water body. Therefore,in order to a-

chieve the purpose of regulating the surface thermal environment and the heat island effect could be allevia-

ted by adding water and green land in the urban planning process.
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Fig. 1 Location map in the study area of Nanning
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Fig. 2 Spatial distribution of land use in Nanning

8326 |

16 3.7
:¥M\,":‘
ik A4l

T
# 3.5
174
g

S5

v ;;r" i IR T
: " 45:900 .; 44‘5_,23.‘_%‘ 'Sg#y
e NRES S NREE R | B

3 NREBHREESR
Fig. 3 Surface temperature distribution map of small area
1 HARR4MMRBEILVHHREBERFLE
Table 1 Surface temperature characteristics of four types of

surface cover types in the study area
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