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Cloud-free aerosol column

CA LIOPCIoud Aerosol LIdar with Orthogonal Polarization [1][ 2]

HSRL High Spectral Resolution Lidar+

= 2000-2004: instrument development and integration
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v'Poor agreement in CALIOP and HSRL cloud horizontal extent ¥ !

We must understand the “true” natural spatial-temporal variability of o
aerosols and clouds ... to select the right CALIOP-HSRL correlation range , CA LIOP A AC detec"'|on ‘*.‘
.'\\ X

Conclusion
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CALIOP detects 60% of HSRL-detected aerosol
CALIOP detects 60% of HSRL-detected AAC
CALIOP underestimates AAC full vertical extent
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v'Majority of AOD below 0.1 above clouds
v'Aerosol type mostly Urban and smoke (s
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v'"Most clouds when AAC are below 3km (PBL)
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of opposite tracks 1s satisfying for up to 1h apart;

We will be using HSRL to define the
N 'Q uppermost cloud below the airplane

CALIOP uncertainty sources

(A)Temporal and spatial coincidence (Skm-30mn)

HSRL int Sa AAC

(B) Low Signal to Noise Ratio (SNR) leads to

*acrosol misclassification (wrong lidar ratio)
]lack of aerosol layer 1dentification, especially for daytime
measurements close to the ground [s]

(C) Signal attenuated by clouds above airplane (cirrus)
Retrieval errors propagate downward in the CALIPSO algorithm

(AAC by night: R?=0.56/ 0.70 with/ without cirrus above airplane)
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(D) Aerosol-Cloud misclassification
Cloud contamination in the algorithm (fixed in Version 3 but errors may persist) and/ or
strong aerosol event (ex. smoke plumes with broken clouds) often misclassified as clouds

(E) Tenuous aerosol under the detection SN o
threshold e T
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sunlight reflection (Day time only)
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v'Better AOD agreement
by night vs day (rR=0.70/ 0.29)
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*AOD constrained between 0-0.23
*Cloud constrained between 2.3 and 2.7 km
*No cirrus above airplane

Cloud adds noise by day leading to slightly
higher CALIOP AOD above clouds (for AOD>0.1)

v CALIOP overestimates
AOD and Integrated S,
(day and night obs.)
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