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Temporal and Spatial Fusion of Air Temperature based on FY-3D and FY-4A

CHEN Yaoyao', DENG Xiaobo', HUANG Qihong', LIU Hailei', WANG Yizhu', YUAN Shujie’
(1. College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 601225, China;2. College of Atmos-
pheric Sciences, Chengdu University of Information Technology, Chengdu 601225, China)

Abstract ; Satellite remote sensing technology can obtain data in a large range and continuously. However, geostationary
satellites have high temporal resolution but low spatial resolution. Polar-orbiting satellites have high spatial resolution but
low temporal resolution. The multi-source satellite data fusion method can combine the high temporal resolution charac-
teristics of geostationary satellite and the high spatial resolution characteristics of polar-orbit satellite to obtain high tem-
poral and spatial resolution data. In this paper, Hunan province is selected as the research area. Temperature products
of geostationary meteorological satellite FY-4 A and polar-orbit meteorological satellite FY-3D are used to fuse temperature
data based on dictionary fusion algorithm, and synthetic temperature data with high temporal and spatial resolution of 1 h
and 250 m are obtained. The results show that this method can improve the spatial resolution of air temperature data.
According to the hourly temperature images, this method can improve the temporal resolution of temperature data. Final-
ly, the 24 h high spatio-temporal resolution air temperature data obtained by fusion is matched and verified with the sta-
tion data. The results show that the correlation coefficient R was 0.764, the root mean square error was 2.97 °C, the
mean bias was —1 °C, and the mean absolute percentage error was —2.75%.

Keywords : satellite remote sensing; temperature products; FY-3D; FY-4A ;high spatial and temporal resolution ; diction-

ary fusion algorithm



