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3 K Fi di f ALIVE C i1 Background 3 Key Findings from ALIVE Comparisons1. Background 3. Key Findings from ALIVE Comparisons1. Background
Upgrades and modifications significantly improved the accuracy of the CARL aerosol measurements

D i 2004 th SGP Cli t R h F ilit (CRF) R
Upgrades and modifications significantly improved the accuracy of the CARL aerosol measurements

During 2004, the SGP Climate Research Facility (CRF) Ramang , y ( )
lidar (CARL) was upgraded and modified in several ways tolidar (CARL) was upgraded and modified in several ways to
increase its sensitivity and improve and/or extend the aerosolincrease its sensitivity and improve and/or extend the aerosol
e tinction and ater apor retrie als A major objecti e of theextinction and water vapor retrievals. A major objective of the
DOE ARM Aerosol Lidar Validation Experiment (ALIVE) whichDOE ARM Aerosol Lidar Validation Experiment (ALIVE), which

d d d i S b 200 l hwas conducted during September 2005, was to evaluate theg p ,
impact of these modifications and upgrades on the CARLimpact of these modifications and upgrades on the CARL
measurements of aerosol extinction and water vapor Themeasurements of aerosol extinction and water vapor. The

t ti f th CARL l ti ti d tcomputation of the CARL aerosol extinction and water vaporp p
profiles required extensive modifications to the CARLprofiles required extensive modifications to the CARL
algorithms and software as a result of these modifications andalgorithms and software as a result of these modifications and

d Th difi ti d th i i t th lupgrades. These modifications and their impacts on the aerosolpg p
and water vapor profile retrievals are presented hereand water vapor profile retrievals are presented here.

2 CARL Algorithm Modifications2. CARL Algorithm Modificationsg
C t ti f CARL l d t fil f ALIVEComputation of CARL aerosol and water vapor profiles for ALIVE p p p
required extensive modifications to CARL algorithms to account forrequired extensive modifications to CARL algorithms to account for 
changes/upgrades made to CARL hardware. Changes were made to:c a ges/upg ades ade to C a d a e C a ges e e ade to

• Combine analog to digital (A/D) and photon counting (PC) mode• Combine analog-to-digital (A/D) and photon counting (PC) mode 
data via “glue” coefficients This required:data via glue  coefficients. This required:

d t i i t f PC d t t• determine appropriate range of PC data ratepp p g
• remove cloud contamination• remove cloud contamination
• remove long term trendsremove long term trends

t f di l i ti• account for diurnal variation
• determine appropriate PC count thresholds• determine appropriate PC count thresholds

• Modify water vapor calibration methodsModify water vapor calibration methods
Determine aerosol and water vapor overlap functions for low• Determine aerosol and water vapor overlap functions for low 
altitude measurementsaltitude measurements
M dif l d i 4 CARL High Temporal Resolution Aerosol and Water Vapor Measurements• Modify cloud screening 4. CARL High Temporal Resolution Aerosol and Water Vapor Measurementsy g C g e po a eso ut o e oso a d ate apo easu e e ts

Algorithm modifications The higher temporal and spatial resolution measurements from the upgraded CARL system permit more detailed investigations ofAlgorithm modifications 
i ifi tl ff t d i t t l & t

The higher temporal and spatial resolution measurements from the upgraded CARL system permit more detailed investigations of 
significantly affected instantaneous aerosol & water vapor aerosol hygroscopicity and the behavior of aerosols and water vapor near clouds.g y p
profiles

aerosol hygroscopicity and the behavior of aerosols and water vapor near clouds.
profiles
caused only minor (1-2%) impacts on the average aerosolcaused only minor (1 2%) impacts on the average aerosol 
e tinction profilesextinction profiles
caused more significant (~10%) impacts on the average watercaused more significant (~10%) impacts on the average water 

fvapor profilesp p
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Aerosol BackscatterRelative Humidity Aerosol Backscattery

Relative humidity (left) and aerosol backscatter (center) between 21:45-22:05 UT on September 13, 2005 derived from CARL 10 secondRelative humidity (left) and aerosol backscatter (center) between 21:45 22:05 UT on September 13, 2005 derived from CARL 10 second 
profiles White dots in backscatter image show cloud base derived from CARL TSI image at 21:56:30 UT (right) shows location of cloudsprofiles.  White dots in backscatter image show cloud base derived from CARL. TSI image at 21:56:30 UT (right) shows location of clouds 
relative to CARL measurements CARL measurements show variability of relative humidity and aerosol backscatter near cloudsrelative to CARL measurements.  CARL measurements show variability of relative humidity and aerosol backscatter near clouds. 

5 R f5 References5. References
Ferrare R et al (2006) JGR 111 D05S08 doi:10 1029/2005JD005836Ferrare R. et al., (2006) JGR, 111, D05S08, doi:10.1029/2005JD005836
Schmid B et al (2006) JGR 111 D05S07 doi:10 1029/2005JD005837Schmid B. et al. (2006) JGR, 111, D05S07, doi:10.1029/2005JD005837

6 A k l d t6. Acknowledgements6. Acknowledgements
We thank John Goldsmith (SNL) for his effort in upgrading and modifyingWe thank John Goldsmith (SNL) for his effort in upgrading and modifying 
CARL. This research was supported by the U.S. Department of Energy'sCARL. This research was supported by the U.S. Department of Energy s 
At h i R h M t (ARM) P (Offi f S i BERAtmospheric Research Measurement (ARM) Program (Office of Science, BER, p ( ) g (
Grant No DE-AI02-02ER63328) and the NASA Science Mission DirectorateGrant No. DE-AI02-02ER63328) and the NASA Science Mission Directorate. 


