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Abstract Near-surface atmosphere temperature is an important parameter in the many fields such as plant physiology, hydrology, me-
teorology and environics. Traditionally , near-surface temperature is obtained from the discrete meteorological observation, and the con-
tinuous regional temperatures are obtained by applying interpolation to the discrete station-observed results, which is limited in compli-
cating topographical conditions. Satellite observation provides new technology for obtaining atmosphere temperatures with the develop-
ment of the land surface temperature retrieval approach. A new methodology is suggested to obtain atmosphere temperatures with satel-
lite data and the station-observed data in this paper. The formula describing land surface temperatures from the satellite- and station-ob-
served near-surface atmosphere temperatures in the light of linear regression method was created by using the datasets from 2340 sta-
tions from 1998 to 2007 and the corresponding surface temperature data from the NOAA/AVHRR , with the various factors, including
vegetation cover, land cover type, season, wind, air pressure and precipitation. The simulated results from the satellite data by this
method are tested with the station-observed atmosphere temperature data between 2002 and 2003, which are not employed in the re-
gression model. Additionally, the results are also compared with the interpolated air temperatures with the same resolution in a pixel-to-
pixel way. especially in mountain regions and regions with sparse stations.

Key words Meteorological satellite, Land surface temperature, Atmosphere temperature, Estimative model
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Fig.1 Scatter plot between the satellite land
surface temperatures and the station-observed
surface temperatures from 2002 to 2008 in
Zhuomao Lake station, the Xinjiang
Uygur Autonomous Region
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Tablel List of the regression analyses between the ten-days average station-observed ground

maximum temperatures and near-surface atmosphere maximum temperatures
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Fig. 2 Scatter plot of the ten-days average station-observed ground surface maximum temperatures and

near-surface atmosphere maximum temperatures at (a) Turpan, (b) Changdu, (¢) Muli, and (d) Lijiang stations
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Table 3 List of the estimative model analyses for the 4th type between the 10 days average maximal

near-surface atmosphere temperatures and the satellite 10 days maximal land surface temperatures
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Fig. 6 Simulated 1 km-resolution 10 days average maximal near-surface atmosphere

temperatures based on the satellite land surface temperatures using the proposed estimative model
for the first ten-days of January (a), April (b), July (¢) and October (d) 2007
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Table 4 Comparison among the simulated atmosphere temperatures,

interpolated atmosphere temperatures and station-observed temperatures
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Fig.8 Accumulated 10 days average temperature differences between 1 km-resolution atmosphere

temperatures from satellite land surface temperatures (a) and the interpolated atmosphere temperatures

(b) and the station-observed atmosphere temperatures for 2002 — 2003
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