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Progress and Prospects of the Combined Application
of Microwave Remote Sensing and Infrared
Hyperspectral Remote Sensing
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Abstract With the advancement of Earth science research, single remote sensing technologies face
limitations in meeting the demands for accuracy, spatiotemporal resolution, and data dimensions in com-
plex Earth system observations. This study reviews the combined application of microwave and infrared
hyperspectral remote sensing. Through literature analysis, the fundamental principles and characteris-
tics of both technologies are explored, their applications in disaster management and ecological environ-

ment monitoring are summarized, and the progress and challenges of multi-sensor data fusion are exam-
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ined. Challenges include spatiotemporal resolution mismatches, multi-sensor calibration, and data pro-

cessing complexities. The findings demonstrate that integrating microwave and infrared hyperspectral

remote sensing can improve observation accuracy and data coverage, supporting weather forecasting,

disaster response, and ecological protection. Future work should focus on optimizing fusion algorithms

and data processing techniques to transition from theoretical research to practical applications, providing

robust tools for global climate change and environmental studies.
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ZH MWHS-II ATMS
WL/ GHe 89~183 23.8~183
B 22
2543 3R /km 15 (166, 183 GHz) 16 (165~183 GHz)
30 (89, 118 GHz) 32 (50 ~ 90 GHz)
75 (23~32 GHz)
* 2 RFUEDINSHILHRTSH
Table 2  Specifications of representative infrared hyperspectral instruments
HIIRS-IT AHSI
240
LWIR MWIR SWIR VNIR SWIR
WKL /um 15.41~8.55 8.56~5.20 5.21~3.92 0.4~1.0 1.0~2.5
BBIERA 834 1207 1012 150 180
Z AR 14 km 30 m
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(c) data fusion result with 1.9 km resolution
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