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Kavaya (2014). Ishii (2024)

1_Apollo 15,16, 17 NASA 1971-2 Altimeter Moon Premature laser failure, Pre-1990
2 MOLA [** NASA 1992 Altimeter Mars S/C Lost (Contamination)
3 Clementine NASA 1994 Altimeter Moon Success (BDMO/NASA)
4 LITE* NASA 1994 Profiler Earth Success (but energy Decline by 30%), Space shuttle
5 Balkan RAS 1995 Profiler Earth Success
6 Alissa CNES 1996 Profiler Earth ?
7 NEAR/NLR** NASA 1996 Altimeter Asteroid Success
8 SLA-01* NASA 1996 Altimeter Earth Success, Space Shuttle
9 MOLA II/IMGS** NASA 1996 Altimeter Mars Success (but bar dropouts)
10 SLA-02* NASA 1997 Altimeter Shuttle Success
11 MPL/DS2** NASA 1999 Altimeter Mars S/C Lost
12 VCL** NASA 2000 Altimeter Cancelled
13 SPARCLE/EO-2* NASA 2001 Wind Profiler Shuttle Cancelled
14 ELISE NASDA 2002 Profiler Earth Cancelled
15 Hayabusa JAXA 2003 Altimeter Asteroid Success (arrived 2005, return samples 06/10)
16 IceSAT/GLAS** NASA 2003 Altimeter Earth Laser 1, 2, 3 Anomalies (ended 10/09)
17 Messenger/MLA** NASA 2004 Profiler Mercury Success (achieved orbit 3/18/11)
18 CALIPSO** NASA/CNES 2006 Profiler Earth Success
19 Kaguya/Selene/LALT JAXA 2007 Altimeter Moon Laser Power Declined
20 Chang’E-1 China 2007 Altimeter Moon Success
21 Phoenix/Scout** NASA 2007 Profiler Mars Surf. Success (Arrived 5/25/08)
22 LLRI/Chandrayaan-1 ISRO 2007 Altimeter Moon Lidar Success, Mission Ended in 2008
23 LOLA/LRO NASA 2009 Altimeter Moon Success
24 Chang’E-2 China 2010 Altimeter Moon Success
25 Hayabusa 2 JAXA 2014 Altimeter Asteroid 12/3/14; arrive 2019, samples returned 2023
26 ISS-CATS NASA 2015 Profiler Earth Laser trouble (1064 nm alive)
27 ADM-Aeolus (ESA) ESA 2018 Profiler Earth Orig. Sch. 2006, DDWL Wind Demo Earth
28 GEDI NASA 2019 Altimeter Earth Global Ecosystem Dynamics Investigation, ISS
29 IceSAT2/ATLAS** NASA 2019 Altimeter Earth Future
29 GaoFen-7 China 2019 Altimeter Earth Success
30 ACDL DQ-1 China 2022 Profiler Earth Launch success
Current_31 EarthCARE ESAIJAXAINICT 2024 Profiler Earth Future, Delayed due to ADM delays
32 ACDL DQ-2 China 2025 Profiler Earth Launch
33 MOLI JAXA 2027 Altimeter Earth Future, ISS
34 MERLIN CNES/DLR 2028 IPDA Earth Future

35 Aeolus-2

ESA/EUMETSAT

2034

Profiler

Earth

Earth
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Integrated comprehensive end-to-end lidar simulator
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Table 2. Comparlson of L|DAR Performance for Selected Mechanical Beam Scanners
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Plan 1: 1.5-pym, >50 mJ, 150 Hz
Plan 2 : 2.-um, 90 mJ, 30 Hz X 2

Receiver 0.4 - 0.6 m / 1 look

Target horizontal
resolution

Transmitter

<100 km

Altitude 0-2 km: 0.5 km

Target vertical Altitude 2-12 km: 1 km

tesolton Altitude 12-20 km: 2 km
Nadir angle 35 degree
Looking angle 90 degree
ladisdies -150 ~ 150 m/sec
. . A candidate launch vehicle is
Requirement of wind measurement “Epsilon rocket” developed by
12-20 2 <4
2-12 1 <1
0-2 0.5 <1
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. . Aerosols, Clouds:
Elastic Scattering — Mie Lidar ' Geometry,’Thickness
by Aerosols and Clouds
Gaseous Pollutants
Absorption by DIAL Ozone
Atoms and Molecules —
Humidity (H,O)
. . — Raman Lidar Aerosols, Clouds:
Inelastic Scattering Optical Density
Temperature in
Elastic Scattering Rayleigh Lidar Lower Atmosphere
By Air Molecules \ \J Stratos & Mesos
. Resonance P Density & Temp
Resonance Scattel‘lng/ Fluorescence Tempe[:ature, Wind
Fluorescence By Atoms Lid — _ Density, Clouds
/' ldar in Mid-Upper Atmos
Doppler Shift ' Wind Lidar —  Wind, Turbulence
. Marine, Vegetation,
Laser Induced Fluorescence i Fluorescence Lidar| — Species Identification
Reflection from Surfaces | —— 1arget LidarLaser\ . Topography, Target
Range Finder

Laser Remote Sensing (2005& Y))
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