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• A lidar evolution, the lidar evolution or my lidar evolution

• As witness and to be an actor

• Confrontation of what’s going on world wide and how to get
involved to be part of it

Foreword
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"Down the Lidar-Hole"

“Lidar, you said lidar,
how bizarre it is!”

1. Prehistory of Lidar
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1960: Year “1” of the laser Era

T. H Maiman

Ruby laser: 694,3 nm

When the first working laser was reported, it was described as "a solution looking
for a problem”. Initially, the laser was called an invention looking for a job
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LIDAR before LASER

Bistatic cw search light “lidar” so to peak

W. E. K. Middleton and A. F. Spilhaus, 1953: “Meteorological instruments”
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Earliest Search Light Works

“The measurements of light scattered by the upper
atmosphere from a search-light beam, 1939, JOSA

Cloud at 12 km

Phil. Mag., 9, 1014 (1930)
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Earliest Pulsed Lidar with no Laser

Robert Bureau
René Barthélemy

Work started in 1934,
stopped in 1940

Cloud ranging by light pulses

La Météorologie, July/September, 1946
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2. Elastic Backscatter lidar
started in the 60’s

1980 - till now
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Pulsed Dye Laser in the 70’s
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Lidar Atmospheric Applications at OHP
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Lidar Atmospheric Applications
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Looking for an Aircraft, desperately
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1984 at the New Lidar Station at OHP
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1986: French Airborne Lidar Program
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NASA on Atmospheric lidar in Space

1979

1989
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1994: NASA LITE mission in space
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2006: CALIPSO in A-Train
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ESA on the road of lidar in space

ATLID in EarthCARE, a Joint
venture between ESA and JAXA

as ESA 3rd Earth Explorer Mission
to be launch in 2013-2015

1984 1989



PHF 15 CLRC, Toulouse, 22-26 June 2009 19

3. WIND lidar

1981 - till now
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WINDSAT !!! Meeting with Milt HUFFAKER

The shuttle, the CO2 laser and great expectations

Si non é véro é ben trovato

Transmitter laser
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1981-1982 at JPL: Pulsed CO2 Lidar
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1982: Target work for Calibration
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1985: CLRC in Malvern
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1987: NAIL at NCAR
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1987: beginning of CO2 lidar for Wind at LMD
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New technologies !

PhD work for thesis
Articles in peer review journals
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1999: Mesoscale Alpine Program

- The Transportable Wind Lidar in the Rhine valley,
for the study of Foehn circulation

- Mono-static scanning Doppler Lidar
- CO2 transmitter & heterodyne detection

Thanks to Alain Dabas
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The Franco-German WIND airborne Lidar

The artisan and the master piece
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1999 at DLR: WIND 1st flight

Waiting for the good, and then the MAP
field campaign the same year, …
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WIND dans AMMA 2006

Hoggar Hoggar

DjerbaNiamey

WIND peut restituer le champ de vent aux
différentes échelles, de l’échelle moyenne à
l’échelle synoptique , mais … c’est la dernière
campagne !

Niamey Djerba

2006: WIND in AMMA

The clue and beauty of a lidar probing the wind field in the depth of atmosphere

African Monsoon

Thanks to Alain Dabas
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NASA on the Road of WIND lidar in Space

NASA-NOAA Working Group
on Space Based Lidar Wind
Led by Wyman BAKER

1987
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Wind lidar

• still CO2 laser transmitter &
heterodyne detection

• 4 fixed LOS

1989: BEST study by CNES



PHF 15 CLRC, Toulouse, 22-26 June 2009 33

ESA on the road of WIND lidar in space

Atmospheric Dynamic Mission (ADM-Aeolus)
2nd Earth Explorer Mission for a launch in 2011
HSR Rayleigh-Mie backscatter lidar at 355 nm with direct detection

1989 1999 !!!
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4. New story about greenhouse
gases and atmospheric CO2

starting in 2003
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Slant & Horizontal
CO2 mixing ratio

Vertical CO2
mixing ratio in
the troposphere

Paris

IPSL/LMDIPSL/LMD

HDIALHDIAL

Routine in situ measurements

at IPSL/LSCE 5 km away

Heterodyne Doppler Differential

Absorption Lidar (HDIAL)

Alexandrite laser

ON and OFF-line CW lasers

Seed & LO

2-!m pulsed laser

Ring cavity
Detection

Lidar signal 

Telescope
TReSSTReSS

Since 2003 : CO2

Climate issues
Global warming
Kyoto protocol
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A-SCOPEA-SCOPE

Advanced Space Carbon and
Climate Observation of  Planet Earth

2005/08: call for ideas
2006/05: selection for phase “0”

2009/01: UCM in Lisbon, but … 

CO2 Total column content of dry
mixing ratio (XCO2)

Canopy
Cloud & Aerosol layers
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Internal WShop on CO2 Lidar Remote Sensing
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A new Frontier
Go “Mars” or somewhere else
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"The Tartar Steppe” syndrome
A novel by Dino Buzzatti
A pan-European group of officers,

stationed at an outpost as
they await in vain an
enemy that may not even
exist. And on the D day
when a dust cloud appears at
horizon their time is over
and they leave the citadel for
ever …

To make a long story short about Space Lidar

Please … let me draw a lidar

Step 3-B
Bitterness and frustration

Step 1
Ingenuity 
ingenuousness 
Great expectations Step 2

Hard work (Sisyphus myth)

Step 3-A
Heaven !!!

a few

MAJORITY
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By way of Conclusion

Karass 

But, what about space research business ? 
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• CALIPSO (NASA/CNES) since 2006

• ADM-Aeolus (ESA) for a launch in 2011

• Earth-CARE (JAXA/ESA) for a launch in 2013-2015

• ICE-Sat II (NASA)

• A-SCOPE / ASCEND. What about a C-Train ?

• ACE (in 2 or 3 steps)

Happy Present and Bright Future
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In 2005, at the 13 CLRC in
Kamagura, Japan I am posing
for a picture with my favorite
“lidar Star” who sent me on the
road of wind lidar!

Postscriptum

In memoriam Gérard Mégie

A world without a Lidar! It’s the most curious thing I ever saw in all my life! 

who sent me on the road of lidar for the best of it


