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Abstract A spaceborne Doppler wind lidar is an efficient active detection device that can be used to obtain the global
three-dimensional atmospheric wind field in global scale. It is able to make up for the weakness of passive sensing of
meteorological satellites. The review for its requirements and progress indicates important scientific significance.
First, this study describes the urgent needs for three-dimensional wind fields in various fields such as accuracy
improvement of weather forecast, numerical weather forecast model assimilation, and global climate change
research. Then, it reviews the development history of spaceborne wind lidar based on three schemes of coherent
detection, direct detection and hybrid detection, and summarizes the challenges of the present spaceborne wind
lidar. After that, according to the research progress of Chinese Doppler wind lidar, this paper summarizes the
current seven key and unsolved technologies of Chinese spaceborne wind lidar. Finally, it is suggested that the
spaceborne hybrid wind lidar with the advantages of both coherent detection and direct detection can well reduce the

research and fabrication cost and significantly enhance the detection accuracy of atmospheric vertical wind profiles,
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and the spaceborne hybrid wind lidar will be the future trend in the field of spaceborne wind lidar.

Key words measurement; spaceborne lidar; wind field detection; coherent detection; direct detection
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Table 1 Essential climate variables for requirements

of wind field detection
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Period 3 h 1h
10 kmChorizontal) /
Resolution 10 km

0.5 km(vertical)
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Table 2 Comparison of spaceborne coherent wind lidar and direct wind lidar

Parameter

Spaceborne coherent wind lidar

Spaceborne direct wind lidar

Filter Fabry-Perot

694.3 nm and 374. 2 nm

10. 6 pm @ CO,, 1. 064 pm @ Nd : YAG,

Laser wavelength

Er.Yb:Glass/Fiber

Detection target Aerosol
Product Wind speed
Sensitivity High

Detection range 0-6 km

2.1 pm@Tm, Ho: YAG, and 1. 5 ym @

@ Ruby, 355, 532,
1064 nm@ Nd : YAG,
and 351 nm@ XeF

1064 nm@Nd: YAG

Dust, cloud and smoke Aerosol
Temperature and wind ]
Wind speed
speed
Low
3-30 km

33 EHZEHREAHMNNHEAXAEEINHR
bEi s
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I BORTE R AT Y i 5 U K 2 R L i R
XX 30 2 R 32 2 IR A 3 v (A R RS L (B E S
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Table 3 Research progress of spaceborne wind lidar
Organization Project Year System Wavelength /nm Problem Progress
CRL & CTI JEM/CDL 1998 Coherent 2051 Technical difficulty Transformation
Large caliber
LAWS 1987 Coherent 2051 and high energy Cancel
consumption
SPARCLE 1998 Coherent 2051 High cost Cancel
NASA
TWILITE 2005 Direct 355 Large size Onboard
HDWL 2006 Hybrid 355, 2051 Receiver malfunction Onboard
Hardware
DAWN 2008 Coherent 2051 Onboard
malfunction
Laser energy
ESA ALADIN 1999 Direct 355 Launched in 2018

attenuation
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2015 4F , R BL 2 H R K 2 ke R B2
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G 46 I T MO B IR 5 G0 AR BRI 8 G I O B
R, 2% B BOLHE IR TR E T3,
2018 4F , 1 [F Bk 2 1 AR 2 Y X e 2610 a1k
3 BT AR O 7 3k v ) deoRn o gk R, HG b A 465 I
W3 BT AE KSR T 32 3l B A 085 il DL e i 22 3%
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