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Technical and application development study of space-borne
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Abstract: The applications, configure and technique developments of three main atmospheric environment
observation targets (cloud-aerosol, wind field, and atmospheric molecule) were analyzed, and the
characteristics and development trend of space-borne atmospheric environment observation lidar were
summarized, based on the study of detection principle, technical system, system configure, application
state, application scope and constraint condition, etc. Space-borne atmospheric environment observation
lidar payloads should be designed according to scientific mission, application requirements and technical
characteristics, using the advantages of space-borne lidar, and on the basis, the development trend and
research focus of space-borne atmospheric environment observation technology and application were
prospected.
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Tab.1 Foreign space-borne lidar projects in the field of atmospheric environmental detection

Detection

area Mission Country Time Observing object Characteristic
LITE USA 1994 Cloud and aerosol Three-wavelength
MDS-2/ELISE Japan Stopped Cloud and aerosol Dual-wavelength,polarization
BALKAN-1 Russia 1995 Cloud and aerosol Single-wavelength
ALISSA Russia and France 1996 Cloud and aerosol Single-wavelength
GLAS USA 2003 Cloud and aerosol, icecap, plants Dual-wavelength
CALIPSO/CALIOP USA and France 2006 Cloud and aerosol Dual-wavelength, polarization
Cloud aild High Spectral Resolution Lidar
aeroso CATS USA 2015 Cloud and aerosol (HSRL), Three-wavelength,
polarization
Single- length,polarization,
EarthCARE/ATLID Europe and Japan 2018 Cloud and aerosol Hngle-wave ;I;iL polarization
2020-2025 Cloud and aerosol, sea HSRL, Three-wavelength,
ACE/ USA . o
delayed biogeocenose polarization
ADM-Aeolus/ . ) . .
ALADIN Europe 2018 Wind field Direct detection
Wind field JEM-CDL Japan Stopped Wind field Coherent detection
16-20 . .
3D Winds/HDWL USA 2016-2020 Wind field Direct detect10In+C0herent
delayed detection
Carb A-SCOPE Europe Stopped Carbon dioxide Dual-wavelength, dipulse, IPDA
arbon
. 2013-2016 Multi- length, multi-pulse,
dioxide ASCENDS USA Carbon dioxide wHmwavelength, muiti-puse
delayed frequency sweeping, IPDA
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