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Requirements Index Analysis and Demonstration of Spaceborne
Terahertz Cloud Measuring Radar

Shang Jian, Wu Qiong, Dou Fangli, An Dawei
(National Satellite Meteorological Center, CMA , Beijing 100081, China)

Abstract.: Cloud plays an important role in atmospheric dynamic and thermal activities, which has
significant effects on the earth’ s energy balance, climate change and weather variations. But cloud is one
of the most important and most difficult to determine elements in global climate model. Terahertz ( THz)
band lies between microwave band and infrared band, which has many advantages such as good direction-
ality , high energy efficiency, all-weather working ability and high sensitivity to cloud microphysics struc-
ture. Spaceborne cloud measuring radar is an effective way measuring global cloud, which can directly
measure the three-dimensional structure of cloud and provide revised reference for passive microwave re-
mote sensing measurement. Spaceborne radar is currently the only equipment could obtain the vertical
movement, particle phase and mesoscale physical structure of global cloud. Spaceborneterahertz radar
combining the advantage of terahertz band and radar detection used in cloud and fog detection can obtain
unique information that cannot be acquired by other current technical means. The important requirements
index of spaceborneterahertz cloud measuring radar, including frequency range, sensitivity, resolution,
scanning range and observation distance, are analyzed and demonstrated in terms of application require-
ments, comprehensive considering the vertical and horizontal distribution characteristics of targets, clutter
jamming, measuring accuracy, resolution smear, antenna size, attenuation, and so on. The proper re-
quirements index is provided and it is hoped to promote the development and application of domestic tera-
hertz cloud radar, and add a new member of active remote sensing meteorological detection.

Key words: terahertz; cloud measuring radar; requirement index analysis



