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Basic Lidar Characteristics 

• compact, rigid and eye safe (EN60825-1) backscattering lidar system 
• automated remote observations of highly resolved structures of tropospheric

aerosols and clouds
• based on linearly polarised 355nm Nd:Yag pulsed laser wavelength 
• operating at pulse energy of 16mJ with 20Hz repetition rate
• easy and trouble free utilisation during field campaigns under tough conditions
• light weight and easy to transport system in two temperature and humidity 

controlled modules 
• Optical Head (60x28x20cm3 / 10kg)
• Electronics and Acquisition Module (60x60x60cm3 / 35kg)

• stationary measurements or mobile from a car, ship, ultra light aircraft
• configuration vertical, horizontal or scanning

Detection and Safety Features

• raw data acquired using analog and/or photocounting
• data and deliverable processing fully by internal lidar software
• on-line display of results for immediate interpretation of measurements
• TCP-IP protocol for remote control of lidar from desired computer
• various safety features in automated measurement software:

• control of the system’s internal temperature and power supply
• detection of photomultiplier saturation due to low clouds, high background 

and direct sun radiation
• remote pulse repetition rate control for saving the laser flash-lamp life time

Deliverables Specification

• vertical measurements from overlap at 75m (50m with post processing) up to the 
tropopause level (15km)

• profiles of the range and background corrected signals
• particle extinction coefficients (Klett’s approach [2] with height dependent lidar 

ratio for locally representative aerosol type) 
• 1.5m spatial resolution for detection of PBL structures and Cirrus at the same time
• time resolution 1s in PBL, 5-30s in troposphere < 5km, 30s-1min > 5km (Cirrus)
• PBL height and optical depth, cloud base height 
• uncertainty of the retrieved results provided

System Upgradability

• easy upgradability for cross polarisation detection (non-sphericity of particles)
• water vapour detection at 408nm (mixing ratio profiles in PBL up to 2km / 10min)
• retrieval algorithms update dependent of the required application 

The Climate and Environment Sciences Laboratory (CEA/CNRS, France) and LEOSPHERE have jointly 
developed an eye safe, rugged and unattended, high resolution scanning lidar 

“EASY_AEROSOL_LIDAR”TM (www.lidar.fr). Since May 2005 the system is been successfully used 
during several campaigns, e.g. for pollution tracking (LISAIR, Paris, France), African monsoon observations 
(AMMA, Niger), long term air quality measurements (Beijing, China), as well as during validation campaigns 

(SIRTA, Palaisseau, France). In this poster general description of instruments and selected examples 
of results obtained during mentioned campaigns are presented.
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Fig.1. Sunphotometer data (provided by 
P.Goloub, AERONET, France) compared with 
the Easy Lidar results obtained by automated 
software. Around noon the sunphotometer data 
were not available due to passing subvisible
clouds.  

Fig.2. PBL height obtained on 6 April 2006 from 
the near field 532nm SIRTA lidar measurements 
(provided by M.Haeffelin, SIRTA, Palaiseau, 
France) agree well with the 355nm Easy Lidar 
results.

Selected Results

• Validation against other instrumentation

• Unattended PBL long term monitoring 

Fig.3. PBL height evolution during continuously running measurements for a period over 10 days 
at Palaiseau, France. The control software automatically stopped the measurement on midday of 
8th May, as saturation of the photomultiplier due to low thick clouds occurred and re-started as 
soon as the clouds disappeared

• detection of the aerosol stratification and filaments 

Fig.5. Scan of attenuated 
backscatter with well 
captured Cirrus clouds at 
10km in 30s during daytime 
taken on 1 July 2005 at 
METEO FRANCE premises 
in Toulouse.

Fig.6 Retrieval may be limited
by heavily polluted atmospheric 
conditions. Nevertheless,
the  EZ lidar observed smog 
over Beijing, China on 29 
September 2005 even for as high 
PBL optical depths as 1.

Fig.7. Multilayered, wavy 
structures indicating strong 
dynamical variability 
associated with high aerosol 
loads during the night on 27 
January 2006 at AMMA 
campaign in Niamey, Niger.

Fig.8: Ice/ water phase discrimination from 
cross polarized measurements with TRESS 
lidar (© Flamant – CNRS)

Fig.9 : Water vapor mixing 
ratio using 408nm Raman 
detection from a similar lidar 
(10mn, range 7km nighttime, 
2km daytime, 0.3nm filter).


