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STUDY ON ANNUAL VARIATION AND SIMULATION OF TEMPERATURE IN
FOUR URBAN UNDERLYING SURFACES

LIU Xia', WANG Chun-lin?, JING Y uan-shu®, MAI Bo-ru®

(1. Haikou Meteorology Bureau, Haikou 571100, China; 2. Climate Center of Guangdong Province, Guangzhou 510080,
Ching;
3. College of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, Ching;
4. Institute of Environmental Scienceand Engineering, Nanjing University of
Information Science and Technology, Nanjing 210044, China)

Abstract: Based on the observed 2-year temperature data of four typical urban underlying surfaces, namely,
asphalt, cement, bare land and grass land, annual variations and influencing factors of the land surfaces were
analyzed. Then simulation models of surface temperature were established. Results are shown as follows. (1)
The annual variation of daily average temperature, daily maximum temperature, daily minimum temperature
and daily temperature range of the four urban underlying surfaces is consistent with the change of air
temperature; the difference of temperature in the summer half year (May—Oct.) is much more obvious than that
inthewinter half year (Dec.—Apr.). (2) The daily average and maximum temperature values of asphalt, cement,
bare land and grass land are higher than air temperature due to the heating of the atmosphere in the daytime,
with asphalt being the highest, followed by cement, bare land and grass land, respectively. (3) The daily
average temperature, daily maximum temperature, daily minimum temperature of the four urban underlying
surfaces are strongly affected by the total cloud amount, daily average relative humidity and sunshine hours,
with the total cloud amount playing a role in cooling the land surface and the relative humidity playing a part in
warming the land surface. The temperature changes of bare land and grass land are influenced by the total cloud
amount and the daily average reative humidity. (4) The temperature parameters of the four land surfaces are
significantly correlated with the daily average temperature, daily maximum temperature, daily minimum
temperature, sunshine hours, daily average relative humidity and total cloud amount. The analysis also indicated
that the fitting parameter of a linear regression equation between the temperature of the four kinds of typical
land surface and the atmospheric temperature is between 0.809 and 0.971 and passes the F-test at a confidence
level of 0.99.

K ey words. applied meteorology; simulation analysis; urban underlying surface; land surface temperature
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