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GLOSSARY AND ACRONYM DICTIONARY 

Term Meaning 

1kmCLay CALIOP 1 km cloud layer product 

333mMLay CALIOP 333 m merged layer product (reports clouds and aerosols) 

5kmALay CALIOP 5 km aerosol layer product 

5kmAPro CALIOP 5 km aerosol profile product 

5kmCLay CALIOP 5 km cloud layer product 

5kmCPro CALIOP 5 km cloud profile product 

5kmMLay CALIOP 5 km merged layer product (reports clouds and aerosols) 

5kmDiag CALIOP 5 km merged layer diagnostic product (reports clouds and aerosols) 

AERIS French Data Infrastructure for the Atmosphere 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://en.aeris-data.fr/
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Term Meaning 

AMSL above mean sea level 

AOD aerosol optical depth 

APD avalanche photo diode 

ASDC Atmospheric Science Data Center 

ATBD algorithm theoretical basis document 

AVD atmospheric volume description 

BB black body 

BTD brightness temperature difference 

CAD cloud-aerosol discrimination 

CALIOP Cloud-Aerosol Lidar with Orthogonal Polarization 

CALIPSO Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observation 

CNES Centre National d'Études Spatiales 

DEM digital elevation model 

ECMWF European Centre for Medium-Range Weather Forecasts 

EOSDIS Earth Observing System Data and Information System 

FAQ frequently asked question 

FCF feature classification flags 

frame a fundamental data averaging interval used extensively in /![LhtΩǎ level 1 and level 2 data 
processing. A frame consists of 15 consecutive single-shot profiles spanning an along-track 
distance of Ḑ5 km.  15 shots is the least common multiple of the along-track averaging intervals 
ŘŜŦƛƴŜŘ ōȅ /![LhtΩǎ ǾŜǊǘƛŎŀƭƭȅ ǾŀǊȅƛƴƎ ƻƴōƻŀǊŘ Řŀǘŀ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ όHunt et al., 2009). 

GEWEX Global Energy and Water cycle Experiment 

GMAO Global Modeling and Assimilation Office 

granule continuous data segment in which all measurements were acquired while the lidar was 
configured for daytime data acquisition only or nighttime data acquisition only; each granule 
spans approximately one half of a full orbit, with daytime granules being slightly larger/longer 
than nighttime granules 

HDF Hierarchical Data Format 

IAB integrated attenuated backscatter 

ICARE Cloud Aerosol Water Radiation Interactions 

IIR imaging infrared radiometer 

IWP ice water path 

L0 Level 0 

L1B Level 1B 

L2 Level 2 

L3 Level 3 

L3COP Level 3 Cloud Occurrence Product 

L3TAP Level 3 Tropospheric Aerosol Product 

L3SAP Level 3 Stratospheric Aerosol Product 

LEM low energy mitigation 

LRE lidar receiver electronics 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://www.ecmwf.int/
https://www.earthdata.nasa.gov/about/esdis/eosdis
https://doi.org/10.1175/2009JTECHA1223.1
https://www.gewex.com/gewex.php
https://gmao.gsfc.nasa.gov/
https://www.hdfgroup.org/
https://www.icare.univ-lille.fr/
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Term Meaning 

LSWG lidar science working group 

MERRA-2 Modern-Era Retrospective analysis for Research and Applications, Version 2 

MHz megahertz 

MLS Microwave Limb Sounder 

MODIS Moderate Resolution Imaging Spectroradiometer 

N/A not applicable 

NASA National Aeronautics and Space Administration 

nm nanometer 

ODCOD ocean-derived column optical depths 

PBL planetary boundary layer 

PDAC payload data acquisition cycle; the shortest amount of time in which an integer number of data 
records can be acquired by all three instruments 

PDF probability distribution function 

PIVB Payload Instrument Verification Block 

PMT photomultiplier 

PSC polar stratospheric cloud 

QA quality assurance/quality control 

QC quality control/quality assurance 

RMS root mean square 

ROI randomly oriented ice 

SAA South Atlantic Anomaly 

SDS scientific data set 

SIBYL Selective Iterated BoundarY Location 

SNR signal-to-noise ratio  

SDS scientific data set 

SV space view 

TOA top of atmosphere 

UTC Coordinated Universal Time 

V5.00 version 5.00 data release 

VFM vertical feature mask 

WFC wide field-of-view camera 

GENERAL QUESTIONS 

1. What is the difference between CALIPSO and CALIOP? 

/![Lt{h ǎǘŀƴŘǎ ŦƻǊ ǘƘŜ /ƭƻǳŘπ!ŜǊƻǎƻƭ [ƛŘŀǊ ŀƴŘ LƴŦǊŀǊŜŘ tŀǘƘŬƴŘŜǊ {ŀǘŜƭƭƛǘŜ hōǎŜǊǾŀǝƻƴǎΦ ¢Ƙƛǎ ǎŀǘŜƭƭƛǘŜΣ 
ǿƘƛŎƘ ƭŀǳƴŎƘŜŘ ƛƴ !ǇǊƛƭ нллсΣ Ƙŀǎ ǘƘǊŜŜ ǎŜǇŀǊŀǘŜ ƛƴǎǘǊǳƳŜƴǘǎ ƻƴπōƻŀǊŘΥ ǘƘŜ LƴŦǊŀǊŜŘ LƳŀƎƛƴƎ wŀŘƛƻƳŜǘŜǊ 
όLLwύΣ ǘƘŜ ²ƛŘŜ CƛŜƭŘπƻŦπǾƛŜǿ /ŀƳŜǊŀ ό²C/ύΣ ŀƴŘ ǘƘŜ /ƭƻǳŘπ!ŜǊƻǎƻƭ [ƛŘŀǊ ǿƛǘƘ hǊǘƘƻƎƻƴŀƭ tƻƭŀǊƛȊŀǝƻƴ 
ό/![LhtύΦ  /![Lt{h ƛǎ ǘƘŜ ǎŀǘŜƭƭƛǘŜΤ /![Lht ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘǎ ŀōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜΦ 
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2. What file formats do the CALIPSO data products use? 

¢ƘŜ /![Lt{h Řŀǘŀ ǇǊƻŘǳŎǘǎ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ IƛŜǊŀǊŎƘƛŎŀƭ 5ŀǘŀ CƻǊƳŀǘ όI5CύΦ /ƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 9h{5L{ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ŦƻǊŎŜ ǿƘŜƴ /![Lt{h ƭŀǳƴŎƘŜŘΣ ŀƭƭ ōǳǘ ƻƴŜ ƻŦ ǘƘŜ /![Lt{h Řŀǘŀ ǇǊƻŘǳŎǘǎ ǳǎŜ I5C ǾŜǊǎƛƻƴ 
п όI5CпύΦ  ¢ƘŜ ǎƻƭŜ ŜȄŎŜǇǝƻƴ ƛǎ ǘƘŜ .ƭƻǿƛƴƎ {ƴƻǿ ǇǊƻŘǳŎǘΣ ŘŜǾŜƭƻǇŜŘ ƛƴ ŎƻƭƭŀōƻǊŀǝƻƴ b!{! DƻŘŘŀǊŘ 
{ǇŀŎŜ CƭƛƎƘǘ /ŜƴǘŜǊΣ ǿƘƛŎƘ ǳǎŜǎ I5C ǾŜǊǎƛƻƴ р όI5CрύΦ  .ƻǘƘ I5Cп ŀƴŘ I5Cр Ŏƻƴǘŀƛƴ ŎƻƭƭŜŎǝƻƴǎ ƻŦ Řŀǘŀ 
ǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ǊŜǇƻǊǘ ǇǊƻŘǳŎǘπǎǇŜŎƛŬŎ ƛƴŦƻǊƳŀǝƻƴ ƛƴ ƳǳƭǝπŘƛƳŜƴǎƛƻƴ ŀǊǊŀȅǎΣ ǘŜǊƳŜŘ {ŎƛŜƴǝŬŎ 5ŀǘŀ {Ŝǘǎ 
ό{5{ǎύ ƛƴ I5Cп ŀƴŘ ŘŀǘŀǎŜǘǎ ƛƴ I5CрΣ ŀƴŘ Ŏƻƴǘŀƛƴ ŀǎǎƻŎƛŀǘŜŘ ŀǧǊƛōǳǘŜǎ ǳǎŜŘ ǘƻ ƳŀƪŜ ŜŀŎƘ {5{ ǎŜƭŦπ
ŘƻŎǳƳŜƴǝƴƎΦ  wŜƭŀǘŜŘ {5{ǎ Ŏŀƴ ōŜ ǎŜƎǊŜƎŀǘŜŘ ƛƴǘƻ ±ƎǊƻǳǇǎ ǿƘƛŎƘ ǳǎŜ ŀ ǘǊŜŜπǎǘǊǳŎǘǳǊŜŘ ŦƻǊƳŀǘ ǘƻ 
ŀƎƎǊŜƎŀǘŜ ŎƻƭƭŜŎǝƻƴǎ ƻŦ ǎƛƳƛƭŀǊ ǇŀǊŀƳŜǘŜǊǎΦ  aǳŎƘ ƳƻǊŜ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ I5C ŬƭŜ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ǳǎŀƎŜ 
ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ ǾŜǊȅ ŎƻƳǇǊŜƘŜƴǎƛǾŜ I5Cп 5ŀǘŀ ¦ǎŜǊǎ DǳƛŘŜΦ 

3. Which CALIPSO data product level(s) should I use? 

5ŀǘŀ ǇǊƻŘǳŎǘ ƭŜǾŜƭǎ ǊŜŦŜǊ ǘƻ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǇǊƻŎŜǎǎƛƴƎ ŘƻƴŜ ǘƻ ŜȄǘǊŀŎǘ ŘƛũŜǊŜƴǘ ƎǊŀŘŀǝƻƴǎ ƻŦ ƎŜƻǇƘȅǎƛŎŀƭ 
ƛƴŦƻǊƳŀǝƻƴ ŦǊƻƳ ǘƘŜ Ǌŀǿ ŘŀǘŀΦ  ¢ƘŜ ŘƛũŜǊŜƴǘ Řŀǘŀ ǇǊƻŘǳŎǘ ƭŜǾŜƭǎ ŀǊŜ ǘŀƛƭƻǊŜŘ ŦƻǊ ŘƛũŜǊŜƴǘ ǎŎƛŜƴŎŜ ŀƴŘ 
ŜƴƎƛƴŜŜǊƛƴƎ ǊŜǎŜŀǊŎƘ ƛƴǘŜǊŜǎǘǎΦ  ¢ŀōƭŜ м ǎƘƻǿǎ ŀ ŎƻƴŘŜƴǎŜŘ ǾŜǊǎƛƻƴΣ ŎǊŜŀǘŜŘ мр !ǳƎǳǎǘ нлнрΣ ƻŦ ŀ ƭŀǊƎŜǊ 
ǘŀōƭŜ ǘƘŀǘ ŘŜǎŎǊƛōŜǎ ŀƭƭ ƻŦ ǘƘŜ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ƭŜǾŜƭǎ ŘŜŬƴŜŘ ŦƻǊ ǘƘŜ b!{! 9ŀǊǘƘ hōǎŜǊǾƛƴƎ {ȅǎǘŜƳ 5ŀǘŀ 
ŀƴŘ LƴŦƻǊƳŀǝƻƴ {ȅǎǘŜƳ ό9h{5L{ύΦ  ¢ƘŜ /![Lt{h ǇǊƻƧŜŎǘ ǇǊƻŘǳŎŜǎ ƻƴƭȅ ŀ ǎǳōǎŜǘ ƻŦ ǘƘŜ 9h{5L{πŘŜŬƴŜŘ 
ƭŜǾŜƭǎΦ 

Table 1: The subset of EOSDIS data processing levels distributed by the CALIPSO project. 

Data Level Description 

Level 0 
Reconstructed, unprocessed instrument and payload data at full resolution, with any and 
all communications artifacts (e.g., synchronization frames, communications headers, 
duplicate data) removed. 

Level 1B 
Level 1B (L1B) data are Level 1A (L1A) data that have been processed to instrument units; 
not all instruments have L1B source data. 

Level 2 Derived geophysical variables at the same resolution and location as the L1B source data. 

Level 3 
Variables mapped on uniform space-time grid scales, usually with some completeness 
and consistency. 

4. What is the naming convention for the CALIPSO data products? 

CƛƭŜƴŀƳŜǎ ŦƻǊ ŀƭƭ /![Lt{h Řŀǘŀ ǇǊƻŘǳŎǘǎ ŀǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ǳǎƛƴƎ ŀ ǎŜǊƛŜǎ ƻŦ ŜƛƎƘǘ ǘƻƪŜƴǎΣ ŜŀŎƘ ƻŦ ǿƘƛŎƘ 
Ŏƻƴǘŀƛƴǎ ǎǇŜŎƛŬŎ ƛƴŦƻǊƳŀǝƻƴ ƛŘŜƴǝŦȅƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘ ǘȅǇŜΦ  ¢ƘŜ ƎŜƴŜǊŀƭ ŦƻǊƳŀǘ ƛǎ 

ώaƛǎǎƛƻƴϐψώ{ŜƴǎƻǊϐψώ[ŜǾŜƭϐψώtǊƻŘǳŎǘL5ϐπώaŀǘǳǊƛǘȅ[ŜǾŜƭϐπώ±ŜǊǎƛƻƴϐΦώLƴǎǘŀƴŎŜϐΦώ9Ȅǘϐ 

ǿƛǘƘ ǘƻƪŜƴǎ ŀǎ ŘŜŬƴŜŘ ƛƴ ¢ŀōƭŜ нΦ  ¢ŀōƭŜ оΣ ¢ŀōƭŜ пΣ ŀƴŘ ¢ŀōƭŜ р ƎƛǾŜ ŬƭŜƴŀƳŜ ŜȄŀƳǇƭŜǎ ŦƻǊΣ ǊŜǎǇŜŎǝǾŜƭȅΣ 
ǘƘŜ ƭƛŘŀǊΣ LLwΣ ŀƴŘ ²C/ Řŀǘŀ ǇǊƻŘǳŎǘǎΦ 

Table 2: Interpretation of the components of the CALIPSO filenames 

Token Interpretation 

Mission The name of the mission that acquired the data; for the CALIPSO mission, this will always 
ōŜ Ψ/![Ω 

Sensor The name of the sensor/instrument that acquired the data.  There are three possibilities 
for the CALIPSO mission: 
LID = CALIOP lidar 
IIR = imaging infrared radiometer 
WFC = wide field-of-view camera 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://www.hdfgroup.org/
https://www.earthdata.nasa.gov/about/esdis/eosdis
https://www.hdfgroup.org/solutions/hdf4/
https://www.hdfgroup.org/solutions/hdf4/
https://www.hdfgroup.org/solutions/hdf5/
https://zenodo.org/records/13310689/files/HDF4_Users_Guide.pdf
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/data-processing-levels
https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/data-processing-levels
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Token Interpretation 

Level EOSDIS data processing level of the product; see Table 1 for CALIPSO processing level 
definitions 

ProductID Unique identifier for each of the different data products generated within each data 
processing levels 

Maturity Data processing maturity level indicating that degree to which the product has been 
ǾŀƭƛŘŀǘŜŘΦ  CƻǊ ǘƘŜ Ŧƛƴŀƭ /![Lt{h Řŀǘŀ ǊŜƭŜŀǎŜΣ ǘƘŜ ƳŀǘǳǊƛǘȅ ƭŜǾŜƭ ƛǎ ǎŜǘ ǘƻ Ψ{ǘŀƴŘŀǊŘΩ ŦƻǊ ŀƭƭ 
ǇǊƻŘǳŎǘǎ ŜȄŎŜǇǘ ǘƘŜ р ƪƳ ƳŜǊƎŜŘ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ǿƘƛŎƘ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ Ψ.ŜǘŀΩΦ  Ψ{ǘŀƴŘŀǊŘΩ 
indicates the highest level of validation.  The 5 km merged layer products are designated 
ŀǎ Ψ.ŜǘŀΩ ǇǊƻŘǳŎǘǎ ōŜŎŀǳǎŜ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ƻǇǘƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ǊŜǇƻǊǘŜŘ ŀǘ млсп ƴƳ ƘŀǾŜ ƴƻǘ 
yet been validated. 

Version Data processing version number 

Instance Specifies the data acquisition date, time, and lighting condition at the start of the granule.  
The format for this token is 

yyyy-mm-ddThh:nn:ss.Zx 
where yyyy specifies the year (2006ς2023), mm specifies the month (01ς12), and dd 
specifies the day (01ς31).  The T character is a constant separator between the date and 
time fields.  For the time fields, hh specifies the hour (00ς23), nn specifies the minute (00ς
59), and ss specifies the second (00ς59).  The Z character is a constant indicating that time 
is expressed in UTC.  The x character at the end specifies the lighting conditions throughout 
the granule: D = daytime only, N = nighttime only, and A = all (i.e., both day and night).  
The x character is not always included. Those files without a day-night indicator (e.g., the 
lidar level 0 product) can contain a mix of nighttime and daytime data. 

Ext File type extension.  Two file types are distributed: HDF4 (Ext = .hdf) and, for the blowing 
snow product only, HDF5 (Ext = .hdf5). 

Table 3: Example filenames for all CALIPSO lidar data products 

CALIPSO Lidar Data Product Filenames 

Product Lidar Level 0 Product 

Filename CAL_LID_L0-Standard-V1-00.yyyy-mm-ddThh-nn-ssZ.hdf  
  

Product Lidar Level 1B Product 

Filename CAL_LID_L1-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 333 m Merged Layer Product 

Filename CAL_LID_L2_333mMLay-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 1 km Cloud Layer Product 

Filename CAL_LID_L2_01kmCLay-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 5 km Cloud Layer Product 

Filename CAL_LID_L2_05kmCLay-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 5 km Aerosol Layer Product 

Filename CAL_LID_L2_05kmALay-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 5 km Merged Layer Product 

Filename CAL_LID_L2_05kmMLay-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
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CALIPSO Lidar Data Product Filenames 

Product Lidar Level 2 Merged Layer Diagnostic Product 

Filename CAL_LID_L2_MLay_Diagnostic-Beta-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 Vertical Feature Mask Product 

Filename CAL_LID_L2_VFM-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 5 km Aerosol Profile Product 

Filename CAL_LID_L2_05kmAPro-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 5 km Cloud Profile Product 

Filename CAL_LID_L2_05kmCPro-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 2 Polar Stratospheric Cloud Mask - Daily 

Filename CAL_LID_L2_PSCMask-Standard-V3-00.yyyy-mm-ddT00-00-00Z[N/D].hdf 
  

Product Lidar Level 2 Blowing Snow, Antarctica 

Filename CAL_LID_L2_BlowingSnow_Antarctica-Standard-V2-00.yyyy-mm.hdf5 
  

Product Lidar Level 2 Blowing Snow, Greenland 

Filename CAL_LID_L2_BlowingSnow_Greenland-Standard-V1-00.yyyy-mm.hdf5 
  

Product Lidar Level 1.5 Profile Product 

Filename CAL_LID_L15-Standard-V1-01.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product Lidar Level 3 Tropospheric Aerosol All Sky 

Filename CAL_LID_L3_Tropospheric_APro_AllSky-Standard-V5-00.yyyy-mm[N/D].hdf 
  

Product Lidar Level 3 Tropospheric Aerosol Cloud Free 

Filename CAL_LID_L3_Tropospheric_APro_CloudFree-Standard-V5-00.yyyy-mm[N/D].hdf 
  

Product Lidar Level 3 Tropospheric Aerosol Cloudy Sky Opaque 

Filename CAL_LID_L3_Tropospheric_APro_CloudySkyOpaque-Standard-V5-00.yyyy-mm[N/D].hdf 
  

Product Lidar Level 3 Tropospheric Aerosol Cloudy Sky Transparent 

Filename CAL_LID_L3_Tropospheric_APro_CloudySkyTransparent-Standard-V5-00.yyyy-mm[N/D].hdf 
  

Product Lidar Level 3 Stratospheric Aerosol Product 

Filename CAL_LID_L3_Stratospheric_APro-Standard-V2-00.yyyy-mmN.hdf 
  

Product Lidar Level 3 Cloud Occurrence Product 

Filename CAL_LID_L3_Cloud_Occurrence-Standard-V2-00.yyyy-mm[N/D/A].hdf 
  

Product Lidar Level 3 Ice Cloud Product 

Filename CAL_LID_L3_Ice_Cloud-Standard-V2-00.yyyy-mm[N/D/A].hdf 
  

Product Lidar Level 3 GEWEX Cloud Product 

Filename CAL_LID_L3_GEWEX_Cloud-Standard-V2-00.yyyy-mm[N/D/A].hdf 
  

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
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¢ŀōƭŜ пΥ 9ȄŀƳǇƭŜ ŬƭŜƴŀƳŜǎ ŦƻǊ ŀƭƭ /![Lt{h LLw Řŀǘŀ ǇǊƻŘǳŎǘǎ 

CALIPSO Imaging Infrared Radiometer (IIR) Data Product Filenames 

Product IIR Level 1 Calibration 

Filename CAL_IIR_L1_CAL-Standard-V3-00.yyyy-mm-ddThh-nn-ssZ.hdf 
  

Product IIR Level 1 Calibration Correction 

Filename CAL_IIR_L1_COR-Standard-V3-00.yyyy-mm-ddThh-nn-ssZ.hdf 
  

Product IIR Level 1 B 

Filename CAL_IIR_L1-Standard-V3-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product IIR Level 2 Track 

Filename CAL_IIR_L2_Track-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product IIR Level 2 Swath 

Filename CAL_IIR_L2_Swath-Standard-V5-00.yyyy-mm-ddThh-nn-ssZ[N/D].hdf 
  

Product IIR Level 3 GEWEX Cloud 

Filename CAL_IIR_L3_GEWEX_Cloud-Standard-V2-00.yyyy-mm[N/D/A].hdf 
  

¢ŀōƭŜ рΥ 9ȄŀƳǇƭŜ ŬƭŜƴŀƳŜǎ ŦƻǊ ŀƭƭ /![Lt{h ²C/ Řŀǘŀ ǇǊƻŘǳŎǘǎ 

CALIPSO Wide Field-of-view Camera (WFC) Data Product Filenames 

Product WFC Level 1 Native Grid Central 5 km Swath 

Filename CAL_WFC_L1_125m-Standard-V4-00. yyyy-mm-ddThh-nn-ssZD.hdf 
  

Product WFC Level 1 Native 1 km Grid 

Filename CAL_WFC_L1_1Km-Standard-V4-00. yyyy-mm-ddThh-nn-ssZD.hdf 
  

Product WFC Level 1 IIR Grid 

Filename CAL_WFC_L1_IIR-Standard-V4-00. yyyy-mm-ddThh-nn-ssZD.hdf 
  

Product WFC Level 1 Calibration 

Filename CAL_WFC_L1_Cal-Standard-V4-00. yyyy-mm-ddThh-nn-ssZ.hdf 
  

Product  WFC Level 1 Assembler - Daily 

Filename CAL_WFC_L1_Asm-Standard-V4-00. yyyy-mm-ddT00-00-00Z.hdf 
  

5. Where can I download CALIPSO data? 

!ǎ ƻŦ ǘƘƛǎ ǿǊƛǝƴƎ όол WŀƴǳŀǊȅ нлнсύΣ ǘƘŜ /![Lt{h Řŀǘŀ ǇǊƻŘǳŎǘǎ Ŏŀƴ ōŜ ŘƻǿƴƭƻŀŘŜŘ ŦǊƻƳ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 
ǊŜǇƻǎƛǘƻǊƛŜǎΥ 

¶ b!{! [ŀƴƎƭŜȅ !ǘƳƻǎǇƘŜǊŜ {ŎƛŜƴŎŜǎ 5ŀǘŀ /ŜƴǘŜǊ ό!{5/ύ Ǿƛŀ ŘƛǊŜŎǘ ŘƻǿƴƭƻŀŘ 

¶ b!{! [ŀƴƎƭŜȅ !{5/ Ǿƛŀ hǇŜƴ5!t 

¶ b!{! [ŀƴƎƭŜȅ !{5/ Ǿƛŀ [!w/ψ/[h¦5 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://asdc.larc.nasa.gov/data/CALIPSO/
https://opendap.larc.nasa.gov/opendap/hyrax/CALIPSO/
https://cmr.earthdata.nasa.gov/search/site/collections/directory/LARC_CLOUD/gov.nasa.eosdis
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¶ b!{!Ωǎ 9ŀǊǘƘ 5ŀǘŀ {ŜŀǊŎƘ ¢ƻƻƭ 

¶ !9wL{κL/!w9 5ŀǘŀ ŀƴŘ {ŜǊǾƛŎŜǎ /ŜƴǘǊŜ ŘƛǊŜŎǘ ŘƻǿƴƭƻŀŘ 

CALIOP DATA PRODUCTS 

6. What are CALIOPΩs sampling resolutions? 

hƴōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜΣ /![Lht ŎƻƭƭŜŎǘǎ ǇǊƻŬƭŜ Řŀǘŀ ŀǘ ŀ ƴƻƳƛƴŀƭ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴ ƻŦ мр Ƴ όмл aIȊ 
ǎŀƳǇƭƛƴƎ ǊŀǘŜύ ŀƴŘ ŀǘ ŀ ƭŀǎŜǊ ǇǳƭǎŜ ǊŜǇŜǝǝƻƴ ǊŀǘŜ ƻŦ нлΦмс IȊΣ ǿƘƛŎƘ ǿƘŜƴ ŀŎŎƻǳƴǝƴƎ ŦƻǊ ǘƘŜ ǎŀǘŜƭƭƛǘŜΩǎ 
ƻǊōƛǘŀƭ ǾŜƭƻŎƛǘȅΣ ǘǊŀƴǎƭŀǘŜǎ ƛƴǘƻ ŀ ƘƻǊƛȊƻƴǘŀƭ ǇǊƻŬƭŜ ǎǇŀŎƛƴƎ ƻŦ Ḑооо ƳΦ !ǘ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ǘƘŜ ŘƛŀƳŜǘŜǊ 
ƻŦ ŜŀŎƘ ƭŀǎŜǊ ŦƻƻǘǇǊƛƴǘ ƛǎ Ḑтл ƳΣ ǿƘƛŎƘ ƭƛŜǎ ŜƴǝǊŜƭȅ ǿƛǘƘƛƴ ǘƘŜ фл Ƴ ŬŜƭŘπƻŦπǾƛŜǿ ŦƻƻǘǇǊƛƴǘ ŘƛŀƳŜǘŜǊΦ 5ǳŜ 
ǘƻ ōŀƴŘǿƛŘǘƘ ƭƛƳƛǘŀǝƻƴǎ ŦƻǊ ŘƻǿƴƭƛƴƪƛƴƎ ǘƘŜ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǎŀǘŜƭƭƛǘŜΣ /![Lht ǇǊƻŬƭŜǎ ŀǊŜ ŀǾŜǊŀƎŜŘ ƻƴπ
ōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ƛƴ ōƻǘƘ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ ǾŜǊǝŎŀƭ ŘƛƳŜƴǎƛƻƴǎΦ 

¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ ƻƴπōƻŀǊŘ ŀǾŜǊŀƎƛƴƎ ŀƭƎƻǊƛǘƘƳ ƛǎ ǘƻ ƳŀȄƛƳƛȊŜ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴ ŀƴŘ ŘȅƴŀƳƛŎ ǊŀƴƎŜ ƻŦ ǘƘŜ 
ǎƛƎƴŀƭǎ ǿƘƛƭŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ƳƛƴƛƳƛȊƛƴƎ ǘƘŜ ǘŜƭŜƳŜǘǊȅ Řŀǘŀ ǾƻƭǳƳŜΦ .ȅ ŀǇǇƭȅƛƴƎ ŀƴ ŀƭǝǘǳŘŜπŘŜǇŜƴŘŜƴǘ 
ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜΣ ǘƘŜ /![Lht ǘŜƭŜƳŜǘǊȅ ōŀƴŘǿƛŘǘƘ ǿŀǎ ǊŜŘǳŎŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ ŀƴ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜ 
ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ Ǌŀǿ ŘŀǘŀΣ ǿƛǘƘ ƳƛƴƛƳǳƳ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƛƴŦƻǊƳŀǝƻƴ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ŘŀǘŀΦ ¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘƛǎ 
Řŀǘŀ ŎƻƳǇǊŜǎǎƛƻƴ ƛƴǘǊƻŘǳŎŜǎ ŀŘŘƛǝƻƴŀƭ ŎƻƳǇƭŜȄƛǘȅ ƛƴǘƻ ǘƘŜ ǘŜƭŜƳŜǘǊȅ ŘŀǘŀΦ 

¢ƘŜ /![Lht ƻƴōƻŀǊŘ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ ǇǊƻǾƛŘŜǎ ǘƘŜ ƘƛƎƘŜǎǘ ǊŜǎƻƭǳǝƻƴ ƛƴ ǘƘŜ ƭƻǿŜǊ ǘǊƻǇƻǎǇƘŜǊŜΣ ǿƘŜǊŜ 
ǘƘŜ ǘŜƳǇƻǊŀƭ ŀƴŘ ǎǇŀǝŀƭ ǾŀǊƛŀōƛƭƛǘȅ ƻŦ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭǎ ƛǎ ǘƘŜ ƎǊŜŀǘŜǎǘΦ /ƻŀǊǎŜǊ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ŀǇǇƭƛŜŘ 
ƘƛƎƘŜǊ ƛƴ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΦ ¢ƘŜ ŘŜƎǊŜŜ ƻŦ ŀǾŜǊŀƎƛƴƎ ǾŀǊƛŜǎ ǿƛǘƘ ŀƭǝǘǳŘŜΣ ŀǎ ŘŜŬƴŜŘ ƛƴ ¢ŀōƭŜ с ŀƴŘ ƛƭƭǳǎǘǊŀǘŜŘ 
ƛƴ CƛƎǳǊŜ мΦ 

Table 6: CALIOPôs onboard data averaging scheme.  Profile data are sampled onboard at 10 MHz (Ḑ15 m 
vertical resolution) then averaged to the spatial resolutions shown below prior to being downlinked.  The 
number of bins given in the Vertical Resolution columns specifies the number of Ḑ15 m bins averaged 
onboard to create a single vertical sample prior to downlink. 

Region 
Nominal Altitude 

Range (km) 
Bin 

Numbers Horizonal Resolution 
532 nm Vertical 

Resolution 
1064 nm Vertical 

Resolution 

5 40.0 ς 30.1 1 ς 33 15 laser pulses (5 km) 20 bins (300 m) N/A 

4 30.1 ς 20.2 34 ς 88 5 laser pulses (5/3 km) 12 bins (180 m) 12 bins (180 m) 

3 20.2 ς 8.3 89 ς 288 3 laser pulses (1 km) 4 bins (60 m) 4 bins (60 m) 

2 8.3 ς -0.5 289 ς 578 1 laser pulse (1/3 km) 2 bins (30 m) 4 bins (60 m) 

1 -0.5 ς -2.0 578 ς 583 1 laser pulse (1/3 km) 20 bins (300 m) 20 bins (300 m) 

¢ƘŜ ƭŜƊ ǇŀƴŜƭ ƻŦ CƛƎǳǊŜ м ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŀƭǝǘǳŘŜπŘŜǇŜƴŘŜƴǘ ŀǾŜǊŀƎƛƴƎ ŀǇǇƭƛŜŘ ǘƻ мр ŎƻƴǎŜŎǳǝǾŜ Ŧǳƭƭπ
ǊŜǎƻƭǳǝƻƴ ƭƛŘŀǊ ǇǊƻŬƭŜǎ όƛΦŜΦΣ ŀ ƴƻƳƛƴŀƭ р ƪƳ ƘƻǊƛȊƻƴǘŀƭ ŘƛǎǘŀƴŎŜύΣ ǿƛǘƘ ŀƴƴƻǘŀǝƻƴǎ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƘŜ 
ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ ǾŀǊȅ ǾŜǊǝŎŀƭƭȅ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ŀƭǝǘǳŘŜΦ ¢ƘŜ ŬǾŜ ŘƛũŜǊŜƴǘ ŀǾŜǊŀƎƛƴƎ 
ǊŜƎƛƳŜǎ ŀǊŜ ǎƘƻǿƴ ǳǎƛƴƎ ŬǾŜ ŘƛũŜǊŜƴǘ ǎƘŀŘŜǎ ƻŦ ōƭǳŜΦ ¢ƘŜ ǾŜǊǝŎŀƭ ƭƛƴŜǎ ǿƛǘƘƛƴ ŜŀŎƘ ōƭǳŜ ōŀƴŘ ŘŜƭƛƴŜŀǘŜ 
ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻŬƭŜǎ ŎǊŜŀǘŜŘ ōȅ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀǾŜǊŀƎƛƴƎ ǘƘŜ Ŧǳƭƭ ǊŜǎƻƭǳǝƻƴ ŘŀǘŀΦ CƻǊ ŜȄŀƳǇƭŜΣ ōŜǘǿŜŜƴ 
уΦнπƪƳ ŀƴŘ нлΦнπƪƳ ǘƘŜ Řŀǘŀ ƛǎ ŀǾŜǊŀƎŜŘ ƘƻǊƛȊƻƴǘŀƭƭȅ ǘƻ ŀ ƴƻƳƛƴŀƭ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴ ƻŦ мπƪƳΤ ƛΦŜΦΣ ǘƘŜ Řŀǘŀ 
ŦǊƻƳ о Ŧǳƭƭ ǊŜǎƻƭǳǝƻƴ όооо Ƴύ ǇǊƻŬƭŜǎ ŀǊŜ ŀǾŜǊŀƎŜŘ ǘƻ ŎǊŜŀǘŜ ŜŀŎƘ м ƪƳ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜ ǎŜƎƳŜƴǘΦ {ƛƳƛƭŀǊƭȅΣ 
ōŜǘǿŜŜƴ нлΦн ƪƳ ŀƴŘ олΦм ƪƳΣ р Ŧǳƭƭ ǊŜǎƻƭǳǝƻƴ όооо Ƴύ ǇǊƻŬƭŜǎ ŀǊŜ ŀǾŜǊŀƎŜŘ ǘƻ ŎǊŜŀǘŜ о ǇǊƻŬƭŜǎ ǘƘŀǘ ŜŀŎƘ 
ǎǇŀƴǎ ŀ ƴƻƳƛƴŀƭ ƘƻǊƛȊƻƴǘŀƭ ŜȄǘŜƴǘ ƻŦ рκо ƪƳΦ tǊƻŎŜǎǎƛƴƎ ƛƴ ǘƘŜ ǾŜǊǝŎŀƭ ƛǎ ŘƻƴŜ ƛƴ ŀ ǎƛƳƛƭŀǊ ŦŀǎƘƛƻƴΣ ŀǎ 
ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ǘƘƛƴ ƘƻǊƛȊƻƴǘŀƭ ōƭŀŎƪ ƭƛƴŜǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ǇǊƻŬƭŜ ƻƴ ǘƘŜ ŦŀǊ ǊƛƎƘǘ ǿƛǘƘƛƴ ŜŀŎƘ ŀƭǝǘǳŘŜ ǊŜƎƛƳŜΦ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://search.earthdata.nasa.gov/search
https://www.icare.univ-lille.fr/


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ мп ƻŦ со 

¢ƘŜ ǘŀōƭŜ ƛƴ ǘƘŜ ŎŜƴǘŜǊ ƻŦ CƛƎǳǊŜ м ƎƛǾŜǎ ǘƘŜ ƴǳƳŜǊƛŎŀƭ ǾŀƭǳŜǎ ƻŦ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ ǾŜǊǝŎŀƭ ŀǾŜǊŀƎƛƴƎ ŦƻǊ 
ŀƭƭ ǘƘŜ ŀƭǝǘǳŘŜ ǊŜƎƛƻƴǎΦ ¢ƘŜ ƘƛƎƘŜǎǘ ǊŜǎƻƭǳǝƻƴ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ƛǎ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ōŜǘǿŜŜƴ πлΦр ƪƳ ŀƴŘ уΦн ƪƳ 
ǿƘƛŎƘ ƛǎ ǇǊƻǾƛŘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ όооо Ƴύ ǊŜǎƻƭǳǝƻƴ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ ол Ƴ ǊŜǎƻƭǳǝƻƴ ǾŜǊǝŎŀƭƭȅΦ 

 

Figure 1: Schematic diagram showing CALIOP data downlink resolutions (left panel) and the organization 
of the level 1b profile data. 

²ƘŜƴ ŎǊŜŀǝƴƎ ǘƘŜ [м. ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ Řŀǘŀ ƛǎ ǊŜƎǊƛŘŘŜŘ ǘƻ ŀ ǳƴƛŦƻǊƳ ƘƻǊƛȊƻƴǘŀƭ 
ǊŜǎƻƭǳǝƻƴ ƻŦ ооо ƳΦ  IƻǿŜǾŜǊΣ ƛƴ ǘƘŜ ǾŜǊǝŎŀƭ όƛΦŜΦ ŀƭǝǘǳŘŜύ ŘƛƳŜƴǎƛƻƴΣ ǘƘŜ ǊŜǎƻƭǳǝƻƴ ǊŜƳŀƛƴǎ ƛŘŜƴǝŎŀƭ ǘƻ 
ǘƘŀǘ ƻŦ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ ŘŀǘŀΦ 9ǾŜƴ ǘƘƻǳƎƘ ǘƘŜ [м. ǇǊƻŬƭŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǘ ŀ ǳƴƛŦƻǊƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴ 
ƻŦ ооо ƳΣ ƛƴ ǊŜƎƛƻƴǎ ŀōƻǾŜ уΦн ƪƳ ƛǘ ƛǎ ƻǾŜǊ ǎŀƳǇƭŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƻ ŎǊŜŀǘŜ мр άǇǎŜǳŘƻπǎƛƴƎƭŜ ǎƘƻǘέ 
ǇǊƻŬƭŜǎ ƛƴ ǘƘŜ ŀƭǝǘǳŘŜ ǊŜƎƛƻƴ ōŜǘǿŜŜƴ уΦн ƪƳ ǘƻ нлΦм ƪƳΣ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ м ƪƳ ǇǊƻŬƭŜǎ ƛƴ ǘƘƛǎ ǊŜƎƛƻƴ 
ŀǊŜ ǊŜǇƭƛŎŀǘŜŘ ŀƴŘ ƎǊŀƊŜŘ ƻƴǘƻ ǘƘŜ ǘƻǇ ƻŦ ǘƘǊŜŜ ŎƻƴǎŜŎǳǝǾŜ Ŧǳƭƭ ǊŜǎƻƭǳǝƻƴ όǎƛƴƎƭŜ ǎƘƻǘύ ǇǊƻŬƭŜǎΦ 

7. What information is provided by the CALIOP data products? 

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ōǊƛŜŦ ƛƴǘǊƻŘǳŎǘƻǊȅ ƻǾŜǊǾƛŜǿǎ ƻŦ ǘƘŜ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎ 
ŘƛǎǘǊƛōǳǘŜŘ ōȅ ǘƘŜ /![Lt{h ǇǊƻƧŜŎǘΦ  {ƛƎƴƛŬŎŀƴǘƭȅ ƳƻǊŜ ŘŜǘŀƛƭ ƛǎ ƎƛǾŜƴ ƛƴ ǘƘŜ Řŀǘŀ ŘŜǎŎǊƛǇǝƻƴ ŘƻŎǳƳŜƴǘǎ 
ŦƻǊ ŜŀŎƘ ŦŀƳƛƭȅ ƻŦ ǇǊƻŘǳŎǘǎΦ 

a. Lidar Level 0 Data 

¢ƘŜ Ǌŀǿ ƭŜǾŜƭ л ōƛƴŀǊȅ Řŀǘŀ ŘƻǿƴƭƛƴƪŜŘ ŦǊƻƳ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ƛǎ ƴƻǘ ǊŜƭŜŀǎŜŘ ǘƻ ǘƘŜ ǇǳōƭƛŎΦ  LƴǎǘŜŀŘΣ ǘǿƻ 
ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ ǾŜǊǎƛƻƴǎ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ƛƴ I5C ŦƻǊƳŀǘΦ  ¢ƘŜ ŬǊǎǘ ƻŦ ǘƘŜǎŜ ŀǊŜ ǘƘŜ 
ƭƛŘŀǊ ƭŜǾŜƭ л Řŀǘŀ ŬƭŜǎΣ ǿƘƛŎƘ ǘǊŀƴǎƭŀǘŜ ƳŀǘŎƘŜŘ ǎŜǘǎ ƻŦ ǘƘǊŜŜ флπƳƛƴǳǘŜ όŦǳƭƭ ƻǊōƛǘύ ƭŜǾŜƭ л ōƛƴŀǊȅ ŬƭŜǎ 
ƛƴǘƻ ǎƛƴƎƭŜ I5C ŬƭŜǎ ŎƻƴǘŀƛƴƛƴƎ Ǌŀǿ ƭƛŘŀǊ ǇǊƻŬƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ƘŜŀƭǘƘ ŀƴŘ ǎǘŀǘǳǎ Řŀǘŀ ŦǊƻƳ ŀƭƭ 
ǘƘǊŜŜ ŎƘŀƴƴŜƭǎΥ рон ƴƳ ǇŀǊŀƭƭŜƭΣ рон ƴƳ ǇŜǊǇŜƴŘƛŎǳƭŀǊΣ ŀƴŘ млсп ƴƳΦ ¢ƘŜǎŜ Řŀǘŀ ŀǊŜ ƴƻǘ ŎŀƭƛōǊŀǘŜŘ 
ŀƴŘ ŀǊŜ ŀǾŜǊŀƎŜŘ ƻƴ ōƻŀǊŘ ōƻǘƘ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ ǾŜǊǝŎŀƭƭȅ ǇǊƛƻǊ ǘƻ Řƻǿƴƭƛƴƪ όǎŜŜ ¢ŀōƭŜ м ŀƴŘ Iǳƴǘ Ŝǘ 
ŀƭΦΣ нллфύΦ  !ƭǎƻ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜǎŜ ŬƭŜǎ ŀǊŜ Řŀǘŀ ŀŎǉǳƛǎƛǝƻƴ ǝƳŜǎΣ ƭŀǎŜǊ ŦƻƻǘǇǊƛƴǘ ƭŀǝǘǳŘŜǎ ŀƴŘ ƭƻƴƎƛ-
ǘǳŘŜǎΣ ƳŜŀǎǳǊŜƳŜƴǘ ŀƭǝǘǳŘŜǎΣ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ŎƻƴŬƎǳǊŀǝƻƴ ǇŀǊŀƳŜǘŜǊǎΦ 

¢ƘŜ ǎŜŎƻƴŘ ƭŜǾŜƭ л ǇǊƻŘǳŎǘ ƛǎ ǘƘŜ Řŀǘŀ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ /![Lht tŀȅƭƻŀŘ LƴǎǘǊǳƳŜƴǘ ±ŜǊƛŬŎŀǝƻƴ .ƭƻŎƪ 
όt±L.ύΦ  Lƴ /![Lt{hΩǎ ǎǘŀƴŘŀǊŘ ǇŀȅƭƻŀŘ ŎƻƴŬƎǳǊŀǝƻƴΣ ǎƻƊǿŀǊŜ ƻƴōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ǊŜǎŎŀƭŜŘ ǘƘŜ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ мр ƻŦ со 

ǎŜǇŀǊŀǘŜ ƘƛƎƘ Ǝŀƛƴ ŀƴŘ ƭƻǿ Ǝŀƛƴ ǇǊƻŬƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ƳŜǊƎŜŘ ǘƘŜƳ ǘƻ ŎǊŜŀǘŜ ǎƛƴƎƭŜ ǇǊƻŬƭŜǎ ŦƻǊ 
ŜŀŎƘ ŎƘŀƴƴŜƭΦ  ¢ƻ ƳŜŜǘ Řŀǘŀ Řƻǿƴƭƛƴƪ ǾƻƭǳƳŜ ǊŜǎǘǊƛŎǝƻƴǎΣ ǘƘŜǎŜ ƳŜǊƎŜŘ ŀƴŘ ǎŎŀƭŜŘ ǇǊƻŬƭŜǎ ǿŜǊŜ ǘƘŜƴ 
ŀǾŜǊŀƎŜŘ ōƻǘƘ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ ǾŜǊǝŎŀƭƭȅ ǇǊƛƻǊ ǘƻ ōŜƛƴƎ ǘŜƭŜƳŜǘŜǊŜŘ ǘƻ 9ŀǊǘƘ όIƻǎǘŜǘƭŜǊ Ŝǘ ŀƭΦΣ нллсύΦ  
CƻǊ ŘƛŀƎƴƻǎǝŎ ǇǳǊǇƻǎŜǎΣ ǘƘŜ /![Lt{h ǇŀȅƭƻŀŘ ƅƛƎƘǘ ǎƻƊǿŀǊŜ ŎƻǳƭŘ ŀƭǎƻ ōŜ ŎƻƳƳŀƴŘŜŘ ǘƻ ŘŜƭƛǾŜǊ 
tL±. ƳŜŀǎǳǊŜƳŜƴǘǎΦ  ²ƘŜƴ ŎƻƴŬƎǳǊŜŘ ŦƻǊ tL±. ƻǇŜǊŀǝƻƴǎΣ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ Řŀǘŀ ƛƴŎƭǳŘŜ ǘƘŜ ǎƛƴƎƭŜπ
ǎƘƻǘΣ ƘƛƎƘ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴ όмр Ƴύ ōŀŎƪǎŎŀǧŜǊ ǇǊƻŬƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ǇǊƛƻǊ ǘƻ ƳŜǊƎƛƴƎ ǘƘŜ ƘƛƎƘ ŀƴŘ 
ƭƻǿ Ǝŀƛƴ ǇǊƻŬƭŜǎ ŀƴŘ ǿƛǘƘƻǳǘ ŀǇǇƭȅƛƴƎ ŀƴȅ ǎǇŀǝŀƭ ŀǾŜǊŀƎƛƴƎΦ  ²ƘƛƭŜ ŜƴƻǊƳƻǳǎ ōŜƴŜŬǘǎ Ŏŀƴ ōŜ ǊŜŀǇŜŘ 
ŦǊƻƳ ǘƘŜ Ŧǳƭƭ ǊŜǎƻƭǳǝƻƴ tL±. ƳŜŀǎǳǊŜƳŜƴǘǎΣ ŎŀǇǘǳǊƛƴƎ ǘƘƛǎ Řŀǘŀ ŘƛǎǊǳǇǘǎ ǘƘŜ ƅƻǿ ƻŦ ƴƻƳƛƴŀƭ ǎŎƛŜƴŎŜ 
ƻǇŜǊŀǝƻƴǎΦ  CǳǊǘƘŜǊƳƻǊŜΣ ƎƛǾŜƴ ǘƘŜ ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ Řŀǘŀ ƛƴǾƻƭǾŜŘ ŀƴŘ ǘƘŜ ƭƛƳƛǘŀǝƻƴǎ ƻƴ ǘƘŜ ǎƛȊŜ ƻŦ 
ǘƘŜ ƻƴπōƻŀǊŘ Řŀǘŀ ǊŜŎƻǊŘŜǊΣ ƻƴƭȅ ŀ ǎƛƴƎƭŜ ŦǊŀƳŜ ƻŦ Řŀǘŀ όмр ŎƻƴǎŜŎǳǝǾŜ ƭŀǎŜǊ ǇǳƭǎŜǎύ ŎƻǳƭŘ ōŜ Řƻǿƴ-
ƭƛƴƪŜŘ ŦƻǊ ŀƴȅ tL±. ƻǇŜǊŀǝƻƴΦ  /ƻƴǎŜǉǳŜƴǘƭȅΣ tL±. Řŀǘŀ ǿŜǊŜ ƻōǘŀƛƴŜŘ ƻƴƭȅ ŜǇƛǎƻŘƛŎŀƭƭȅΣ Ƴƻǎǘƭȅ ƛƴ ǘƘŜ 
ƭŀǧŜǊ ƘŀƭŦ ƻŦ ǘƘŜ ƳƛǎǎƛƻƴΦ  tL±. Řŀǘŀ ŀǊŜ ƴƻǘ ŎŀƭƛōǊŀǘŜŘΦ  [ƛƪŜ ǘƘŜ ƭŜǾŜƭ л Řŀǘŀ ŬƭŜǎΣ ǘƘŜ tL±. ŬƭŜǎ ŀƭǎƻ 
Ŏƻƴǘŀƛƴ Řŀǘŀ ŀŎǉǳƛǎƛǝƻƴ ǝƳŜǎΣ ƭŀǎŜǊ ŦƻƻǘǇǊƛƴǘ ƭŀǝǘǳŘŜǎ ŀƴŘ ƭƻƴƎƛǘǳŘŜǎΣ ƳŜŀǎǳǊŜƳŜƴǘ ŀƭǝǘǳŘŜǎΣ ŀƴŘ 
ƛƴǎǘǊǳƳŜƴǘ ŎƻƴŬƎǳǊŀǝƻƴ ǇŀǊŀƳŜǘŜǊǎΦ 

b. Lidar Level 1B Profile Data 

9ŀŎƘ ƭƛŘŀǊ [м. Řŀǘŀ ŬƭŜ Ŏƻƴǘŀƛƴǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ƻƴŜπƘŀƭŦ ƻǊōƛǘ όŜƛǘƘŜǊ ŀƭƭ ŘŀȅǝƳŜ ƻǊ ŀƭƭ ƴƛƎƘǩƳŜύ ƻŦ 
ǇǎŜǳŘƻπǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜǎ ƻŦ рон ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ рон ƴƳ ǇŜǊǇŜƴŘƛŎǳƭŀǊ 
ŎƘŀƴƴŜƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ ŀƴŘ млсп ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊΦ 5ŀǘŀ ŀǊŜ ŀƭƭ 
ƴƻƳƛƴŀƭ ǎŎƛŜƴŎŜ ƳƻŘŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŀƭǝǘǳŘŜπǊŜƎƛǎǘŜǊŜŘΣ ƎŜƻƭƻŎŀǘŜŘΣ ŀƴŘ ŎŀƭƛōǊŀǘŜŘ 
όIƻǎǘŜǘƭŜǊ Ŝǘ ŀƭΦΣ нллсΤ tƻǿŜƭƭ Ŝǘ ŀƭΦΣ нллфΤ YŀǊ Ŝǘ ŀƭΦΣ нлмуΤ DŜǘȊŜǿƛŎƘ Ŝǘ ŀƭΦΣ нлмуΤ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ 
нлмфύΦ  ¢ƘŜ /![Lht [м. Řŀǘŀ ǇǊƻŘǳŎǘ ŀƭǎƻ Ŏƻƴǘŀƛƴǎ ŀŘŘƛǝƻƴŀƭ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŀƴŎƛƭƭŀǊȅ ƳŜǘŜƻǊƻ-
ƭƻƎƛŎŀƭ ŘŀǘŀΣ Ǉƻǎǘ ǇǊƻŎŜǎǎŜŘ ŜǇƘŜƳŜǊƛǎ ŘŀǘŀΣ ŎŜƭŜǎǝŀƭ ŘŀǘŀΣ ŀƴŘ ŎƻƴǾŜǊǘŜŘ ǇŀȅƭƻŀŘ ǎǘŀǘǳǎ ŘŀǘŀΦ  CƛƎǳǊŜ 
н ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ рон ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ǘƘŜ [м. ŬƭŜ ŦƻǊ ǘƘŜ 
ƴƛƎƘǩƳŜ Řŀǘŀ ǎŜƎƳŜƴǘ ōŜƎƛƴƴƛƴƎ ŀǘ ннΥплΥоо ¦¢/ ƻƴ ом aŀǊŎƘ нлмсΦ  tǊƻŬƭŜǎ ƛƴ ǘƘƛǎ ƛƳŀƎŜ ƘŀǾŜ 
ōŜŜƴ ŀǾŜǊŀƎŜŘ ǘƻ ŀ ǳƴƛŦƻǊƳ р ƪƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴΦ  !ƭƭ Řŀǘŀ ōŜƭƻǿ нлΦн ƪƳ Ƙŀǎ ōŜŜƴ ŀǾŜǊŀƎŜŘ ǘƻ 
сл Ƴ ǾŜǊǝŎŀƭƭȅΦ 

 

Figure 2: 532 nm total attenuated backscatter coefficients measured beginning in the Arabian Peninsula 
and extended along the east coast of Africa on 31 March 2016. 

c. Lidar Level 2 Layer Data 

¢ƘŜ ƭŜǾŜƭ н ό[нύ ŀƴŀƭȅǎŜǎ ƻŦ ǘƘŜ /![Lht ƭƛŘŀǊ ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ōŜƎƛƴǎ ǿƛǘƘ ŀƴ ŀǧŜƳǇǘ ǘƻ ƭƻŎŀǘŜ ŀƭƭ 
ŎƻƘŜǊŜƴǘ άŦŜŀǘǳǊŜǎέ π ƛΦŜΦΣ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ π ƛƴ ŜŀŎƘ ƎǊŀƴǳƭŜ ƻŦ ǘƘŜ [м. ŘŀǘŀΦ ¢Ƙƛǎ ǎŜŀǊŎƘ ƛǎ 
ŎƻƴŘǳŎǘŜŘ ǳǎƛƴƎ ŀ ƴŜǎǘŜŘΣ ƳǳƭǝπǊŜǎƻƭǳǝƻƴ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ ǘƘŀǘ ŘŜǘŜŎǘǎ ŦŜŀǘǳǊŜǎ ŀǘ ƘƻǊƛȊƻƴǘŀƭ 
ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ ƻŦ ооо Ƴ όƛΦŜΦΣ ǎƛƴƎƭŜ ǎƘƻǘǎύΣ м ƪƳ όо ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ р ƪƳ όмр ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ мс ƻŦ со 

нл ƪƳ όсл ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ ŀƴŘ ул ƪƳ όнпл ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΦ  ¢ƘŜ ǎǘǊƻƴƎŜǎǘ ǎŎŀǧŜǊƛƴƎ ŦŜŀǘǳǊŜǎ ς ŜΦƎΦΣ 
ƻǇŀǉǳŜ ǿŀǘŜǊ ŎƭƻǳŘǎ ς ŀǊŜ ǊŜŀŘƛƭȅ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ǿƘƛƭŜ ǘƘŜ ŦŀƛƴǘŜǎǘ ŦŜŀǘǳǊŜǎ ς ŜΦƎΦΣ 
ŘƛũǳǎŜΣ ŀōǎƻǊōƛƴƎ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ς Ŏŀƴ ǊŜǉǳƛǊŜ ŀǾŜǊŀƎƛƴƎ ǘƻ ул ƪƳ ǊŜǎƻƭǳǝƻƴ ōŜŦƻǊŜ ōŜƛƴƎ ŘŜǘŜŎǘŜŘ 
ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллрΤ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллфύΦ   LǊǊŜǎǇŜŎǝǾŜ ƻŦ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŘŜǘŜŎǝƻƴΣ ŀƭƭ 
ŦŜŀǘǳǊŜǎ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ŎƭŀǎǎƛŬŜŘ ŀǎ ŜƛǘƘŜǊ ŎƭƻǳŘǎ ƻǊ ŀŜǊƻǎƻƭǎ ό[ƛǳ Ŝǘ ŀƭΦΣ нлмфύΦ  !ŜǊƻǎƻƭǎ ŀǊŜ ŦǳǊǘƘŜǊ 
ǎŜƎǊŜƎŀǘŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘȅǇŜ όYƛƳ Ŝǘ ŀƭΦΣ нлмуύ ǿƘƛƭŜ ŎƭƻǳŘǎ ŀǊŜ ǇŀǊǝǝƻƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ǘƘŜǊƳƻŘȅƴŀƳƛŎ ǇƘŀǎŜ ό!ǾŜǊȅ Ŝǘ ŀƭΦΣ нлнлύΦ  CƻǊ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳΣ ǘƘŜ Ŭƴŀƭ 
ǎǘŜǇ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ǘƻ ǊŜǘǊƛŜǾŜ ǇǊƻŬƭŜǎ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ōŀŎƪǎŎŀǧŜǊ ŀƴŘ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎΣ ŀƭƻƴƎ 
ǿƛǘƘ ŘŜǊƛǾŜŘ ǇǊƻŘǳŎǘǎ ǎǳŎƘ ŀǎ ǇŀǊǝŎǳƭŀǘŜ ŘŜǇƻƭŀǊƛȊŀǝƻƴ ǊŀǝƻǎΣ ŀƴŘΣ ŦƻǊ ƛŎŜ ŎƭƻǳŘǎΣ ŜǎǝƳŀǘŜǎ ƻŦ ƛŎŜπ
ǿŀǘŜǊ ŎƻƴǘŜƴǘ ό̧ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмуύΦ  !ƭǝǘǳŘŜπǊŜǎƻƭǾŜŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ǊŜǘǊƛŜǾŀƭǎ ŀǊŜ ǊŜǎǘǊƛŎǘŜŘ ǘƻ 
ŎƻŀǊǎŜǊ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭǎ ǘƻ ŜƴǎǳǊŜ ŎƻƴŬŘŜƴǘ ŎƭŀǎǎƛŬŎŀǝƻƴ ƻŦ ŦŜŀǘǳǊŜ ǘȅǇŜ ŀƴŘ ǘƻ ƻōǘŀƛƴ ǎƛƎƴŀƭπǘƻπ
ƴƻƛǎŜ Ǌŀǝƻǎ ό{bwύ ƛƴ ǘƘŜ ƭŜǾŜƭ м. Řŀǘŀ ǘƘŀǘ ŀǊŜ ƘƛƎƘ ŜƴƻǳƎƘ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ǇǊƻǇŀƎŀǝƻƴ ƻŦ ŜǊǊƻǊǎ ƛƴ 
ǘƘŜ ǊŜǘǊƛŜǾŀƭ ǇǊƻŎŜǎǎ ό¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмоύΦ  ! ƘƛƎƘπƭŜǾŜƭ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ [н ǊŜǘǊƛŜǾŀƭ ŀǊŎƘƛǘŜŎǘǳǊŜ ƛǎ ƎƛǾŜƴ 
ƛƴ ²ƛƴƪŜǊ Ŝǘ ŀƭΦΣ нллфΦ   

¢ƘŜ ŎƻƳōƛƴŜŘ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƳǳƭǝπǊŜǎƻƭǳǝƻƴ ŀƴŀƭȅǎŜǎ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ ŬǾŜ ǎŜǇŀǊŀǘŜ /![Lht ƭŜǾŜƭ н 
ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ŀǊŜ ǇŀǊǝǝƻƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ǊŜǎƻƭǳǝƻƴΦ ¢ƘŜ ооо Ƴ ƳŜǊƎŜŘ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘ όоооƳa[ŀȅύ ǊŜǇƻǊǘǎ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǎǇŀǝŀƭ ǇǊƻǇŜǊǝŜǎ όŜΦƎΦΣ ŦŜŀǘǳǊŜ ǘƻǇ ŀƴŘ ōŀǎŜ ŀƭǝǘǳŘŜǎύ ŀƴŘ 
ƳŜŀǎǳǊŜŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ όŜΦƎΦΣ ƭŀȅŜǊ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŀǘ рон ƴƳ ŀƴŘ млсп ƴƳύ ƻŦ 
ŀƭƭ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ /![Lht ǎƛƴƎƭŜ ǎƘƻǘΣ ол Ƴ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴ Řŀǘŀ ŀŎǉǳƛǊŜŘ 
ōŜǘǿŜŜƴ ḐуΦн ƪƳ ŀƴŘ ςлΦр ƪƳΦ  {ƛƳƛƭŀǊ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ м ƪƳ ŎƭƻǳŘ ƭŀȅŜǊ ǇǊƻŘǳŎǘ ŦƻǊ 
ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀǘ м ƪƳ όлмƪƳ/[ŀȅύΦ  wŜǇƻǊǝƴƎ ƻŦ ǘƘŜǎŜ Řŀǘŀ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ŀƭǝǘǳŘŜǎ ōŜǘǿŜŜƴ ḐнлΦн 
ƪƳ ŀƴŘ ςлΦрπƪƳΣ ǿƘŜǊŜ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴ ƻŦ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ ǇǊƻŬƭŜǎ ƛǎ м ƪƳ ƻǊ ƘƛƎƘŜǊΦ  .ŜŎŀǳǎŜ 
ǘƘŜ лмƪƳ/[ŀȅ ǇǊƻŘǳŎǘ ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ ŘŜǎƛƎƴŜŘ ŀǎ ŀ ŎƻƳǇŀƴƛƻƴ ǘƻ ǘƘŜ LLw ƭŜǾŜƭ н ǘǊŀŎƪ ǇǊƻŘǳŎǘΣ ŀŜǊƻǎƻƭ 
ŘŜǘŜŎǝƻƴǎ ŀǊŜ ƴƻǘ ǊŜǇƻǊǘŜŘ ŀǘ м ƪƳ ǊŜǎƻƭǳǝƻƴΦ  CƛƴŀƭƭȅΣ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ǾŀǊƛŀƴǘǎ ƻŦ ǘƘŜ р ƪƳ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎΥ ǘƘŜ р ƪƳ ŀŜǊƻǎƻƭ ƭŀȅŜǊ ǇǊƻŘǳŎǘ όлрƪƳ![ŀȅύΣ ǿƘƛŎƘ ǊŜǇƻǊǘǎ ƻƴƭȅ ŀŜǊƻǎƻƭ ŘŜǘŜŎǝƻƴǎΤ ǘƘŜ р ƪƳ 
ŎƭƻǳŘ ǇǊƻŘǳŎǘ όлрƪƳ/[ŀȅύΣ ǿƘƛŎƘ ǊŜǇƻǊǘǎ ƻƴƭȅ ŎƭƻǳŘ ŘŜǘŜŎǝƻƴǎΤ ŀƴŘ ǘƘŜ р ƪƳ ƳŜǊƎŜŘ ƭŀȅŜǊ ǇǊƻŘǳŎǘ 
όлрƪƳa[ŀȅύΣ ǿƘƛŎƘ ǊŜǇƻǊǘǎ ōƻǘƘ ŎƭƻǳŘ ŀƴŘ ŀŜǊƻǎƻƭ ŘŜǘŜŎǝƻƴǎΦ  Lƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ ǎǇŀǝŀƭ ǇǊƻǇŜǊǝŜǎ 
ŀƴŘ ƳŜŀǎǳǊŜŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ оооƳa[ŀȅ ŀƴŘ лмƪƳ/[ŀȅ ǇǊƻŘǳŎǘǎΣ ǘƘŜ р ƪƳ 
ǇǊƻŘǳŎǘǎ ŀƭǎƻ ǊŜǇƻǊǘ ǘƘŜ ƛƴǘŜƎǊŀƭǎ ƻŦ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ όŜΦƎΦΣ ƭŀȅŜǊ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀƴŘ 
ƭŀȅŜǊπƛƴǘŜƎǊŀǘŜŘ ǇŀǊǝŎǳƭŀǘŜ ŘŜǇƻƭŀǊƛȊŀǝƻƴ ǊŀǝƻǎύΦ  CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ŀƭǎƻ ǊŜǇƻǊǘ 
ǘƘŜ ǎǇŀǝŀƭ ŀƴŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ ŀƭƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ ǘƘŜ нл ƪƳ ŀƴŘ ул ƪƳ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎΦ  
LǊǊŜǎǇŜŎǝǾŜ ƻŦ ǘƘŜ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŘŜǘŜŎǝƻƴΣ ǘƘŜ Řŀǘŀ ŦƻǊ ŀƭƭ ƭŀȅŜǊǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǘ ŀ ǳƴƛŦƻǊƳ р 
ƪƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴΣ ǿƛǘƘ ǘƘŜ ǇǊƻǇŜǊǝŜǎ ƻŦ ǘƘŜ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ нл ƪƳ ŀƴŘ ул ƪƳ ōŜƛƴƎ 
ǊŜǇƭƛŎŀǘŜŘ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǎǇŀƴ ǘƘŜ Ŧǳƭƭ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦŜŀǘǳǊŜ ŘŜǘŜŎǝƻƴΦ  aƻǊŜ ŘŜǘŀƛƭ 
ƻƴ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ƛǎ ƎƛǾŜƴ ƛƴ ǘƘŜ /![Lht [ŀȅŜǊ 5ŜǘŜŎǝƻƴ ŀƴŘ /ƭƻǳŘ /ƭŜŀǊƛƴƎ 
ǎŜŎǝƻƴ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΦ  CƻǊ ŀ ŎƻƳǇƭŜǘŜ ƭƛǎǝƴƎ ŀƴŘ ƛƴπŘŜǇǘƘ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ 
ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ Ŏƻƴǎǳƭǘ ǘƘŜ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘ ŦƻǊ ǘƘŜ /![Lht ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΦ 

d. Lidar Level 2 Vertical Feature Mask 

¢ƘŜ ǾŜǊǝŎŀƭ ŦŜŀǘǳǊŜ Ƴŀǎƪ ό±Caύ Řŀǘŀ ǇǊƻŘǳŎǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǾŜǊǝŎŀƭ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ŀƭƭ 
ŎƭƻǳŘ ŀƴŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ōȅ /![Lht ŀǘ ŀƴȅ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴΦ ¢ƘŜ ±Ca 
CŜŀǘǳǊŜψ/ƭŀǎǎƛŬŎŀǝƻƴψCƭŀƎǎ {5{ ŎƘŀǊŀŎǘŜǊƛȊŜǎ ŜŀŎƘ ǊŀƴƎŜ ōƛƴ ƛƴ /![LhtΩǎ ŘƻǿƴƭƛƴƪŜŘ Řŀǘŀ ǎǘǊŜŀƳ 
ǳǎƛƴƎ ŀ ǎƛƴƎƭŜ мсπōƛǘ ƛƴǘŜƎŜǊΣ ǿƛǘƘ ǘƘŜ ǾŀǊƛƻǳǎ ōƛǘǎ ƛƴ ǘƘŜ ƛƴǘŜƎŜǊ ǊŜǇǊŜǎŜƴǝƴƎ ƅŀƎǎ ǘƘŀǘ ŘŜǎŎǊƛōŜ ǎƻƳŜ 
ŀǎǇŜŎǘ ƻŦ ǘƘŜ Řŀǘŀ ƳŜŀǎǳǊŜŘ ǿƛǘƘƛƴ ǘƘŜ ōƛƴΦ LƴǎǘǊǳŎǝƻƴǎ ƻƴ Ƙƻǿ ǘƻ ŘŜŎƻŘŜ ǘƘŜǎŜ ƛƴǘŜƎŜǊ Řŀǘŀ ŀǊŜ 
ƎƛǾŜƴ ƛƴ /![Lt{hΩǎ ±Ca 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘΦ ±Ca Řŀǘŀ ŀǊŜ ǊŜŎƻǊŘŜŘ ƛƴ ƛƴŎǊŜƳŜƴǘǎ ƻŦ мр 
ŎƻƴǎŜŎǳǝǾŜ ƭŀǎŜǊ ǇǳƭǎŜǎΣ ǿƘƛŎƘ ƛǎ ƴƻƳƛƴŀƭƭȅ ŜǉǳƛǾŀƭŜƴǘ ǘƻ рπƪƳ ŀƭƻƴƎ ǘƘŜ ƭŀǎŜǊ ƎǊƻǳƴŘπǘǊŀŎƪΦ  CƛƎǳǊŜ 
о ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ±Ca ƛƳŀƎŜ ǘƘŀǘ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŦŜŀǘǳǊŜ ǘȅǇŜ ƭƻŎŀǝƻƴǎ ŀƴŘ ŎƭŀǎǎƛŬŎŀǝƻƴǎ ŦƻǊ ŀƭƭ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ мт ƻŦ со 

ƴŀǝǾŜ ǊŜǎƻƭǳǝƻƴ ǊŀƴƎŜ ōƛƴǎ ōŜǘǿŜŜƴ нл ƪƳ ŀƴŘ ςлΦп ƪƳ ƛƴ ǘƘŜ [м. ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ 
нΦ  ¢ƘŜ ±Ca 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘ ƭƛǎǘǎ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ±Ca ǇǊƻŘǳŎǘ ŀƴŘ 
ǇǊƻǾƛŘŜǎ ŀƴ ƛƴπŘŜǇǘƘ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ŜŀŎƘΦ 

 

Figure 3: VFM image showing the feature types for all range bins between 20 km and ï0.4 km in the level 
1B backscatter data shown in Figure 2.  While not present in this scene, regions shown in white would 
indicate places where L1B data was excluded from the L2 processing by the low energy mitigation (LEM) 
filter implements for the V5.00 data release (Tackett et al., 2025). 

e. Lidar Level 2 Profile Data 

tǊƻŬƭŜǎ ƻŦ ŀƭǝǘǳŘŜ ǊŜǎƻƭǾŜŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ŀǊŜ ǊŜǘǊƛŜǾŜŘ ŦƻǊ ŀƭƭ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ 
ŀƴŘ ул ƪƳ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭǎ ό¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмуύΦ  ¢ƘŜǎŜ ǇǊƻŬƭŜǎΣ ǿƘƛŎƘ ŜȄǘŜƴŘ ƻǾŜǊ ŀ ƴƻƳƛƴŀƭ 
ŀƭǝǘǳŘŜ ǊŀƴƎŜ ƻŦ ол ƪƳ ǘƻ ςлΦр ƪƳΣ ŀǊŜ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭǎΦ  /ƭƻǳŘ Řŀǘŀ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ р ƪƳ ŎƭƻǳŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘ όлрƪƳ/tǊƻύΤ ŀŜǊƻǎƻƭ Řŀǘŀ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ р ƪƳ ŀŜǊƻǎƻƭ 
ǇǊƻŬƭŜ ǇǊƻŘǳŎǘ όлрƪƳ!tǊƻύΦ  [ƛƪŜ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ǘƘŜ р ƪƳ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ŀǘ ŀ 
ǳƴƛŦƻǊƳ р ƪƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴΣ ǿƛǘƘ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǇǊƻŬƭŜǎ ōŜƛƴƎ ǊŜǇƭƛŎŀǘŜŘ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ǎǇŀƴ 
ǘƘŜ Ŧǳƭƭ ƘƻǊƛȊƻƴǘŀƭ ŜȄǘŜƴǘ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦŜŀǘǳǊŜ ŘŜǘŜŎǝƻƴΦ  !ƭǎƻ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ǘƘŜ 
a9ww!πн ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ Řŀǘŀ ƻōǘŀƛƴŜŘ ŦǊƻƳ b!{!Ωǎ Dƭƻōŀƭ aƻŘŜƭƛƴƎ ŀƴŘ !ǎǎƛƳƛƭŀǝƻƴ hŶŎŜ ŀƴŘ 
ǳǎŜŘ ƛƴ ǘƘŜ /![Lht ǊŜǘǊƛŜǾŀƭ ǇǊƻŎŜǎǎΦ  CƛƎǳǊŜ п ǎƘƻǿǎ ǘƘŜ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ŦƻǊ ŀƭƭ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ 
ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭǎ ƛƴ ǘƘŜ [м. Řŀǘŀ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ нΦ ! ŎƻƳǇƭŜǘŜ ƭƛǎǝƴƎ 
ŀƴŘ ƛƴπŘŜǇǘƘ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ƛǎ ƎƛǾŜƴ ƛƴ ǘƘŜ 5ŀǘŀ 
5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘ ŦƻǊ ǘƘŜ /![Lht ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΦ 
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Figure 4: Altitude-resolved 532 nm extinction coefficients, ůc(z), for all clouds detected in the L1B data 
shown in Figure 2.  Colors represent log10(ůc(z)). 

f. Lidar Level 2 Polar Stratospheric Cloud Mask 

¢ƘŜ ǇƻƭŀǊ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŎƭƻǳŘ Ƴŀǎƪ όt{/aŀǎƪύ Řŀǘŀ ǇǊƻŘǳŎǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴΣ ƻǇǝŎŀƭ 
ǇǊƻǇŜǊǝŜǎΣ ŀƴŘ ŎƻƳǇƻǎƛǝƻƴ ƻŦ ǇƻƭŀǊ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŎƭƻǳŘǎ όt{/ǎύ ŘŜǘŜŎǘŜŘ ŘǳǊƛƴƎ ǇƻƭŀǊ ǿƛƴǘŜǊǎ ƻǾŜǊ 
ǘƘŜ !ǊŎǝŎ ŀƴŘ !ƴǘŀǊŎǝŎΦ ¢ƘŜ t{/aŀǎƪ ǇǊƻŘǳŎǘ Ŏƻƴǘŀƛƴǎ ǇǊƻŬƭŜǎ ƻŦ t{/ ǇǊŜǎŜƴŎŜΣ ŎƻƳǇƻǎƛǝƻƴΣ ŀƴŘ 
ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎΣ ŀƭƻƴƎ ǿƛǘƘ ŀƴŎƛƭƭŀǊȅ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ƛƴŦƻǊƳŀǝƻƴ ǊŜǇƻǊǘŜŘ ŀǘ рπƪƳ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ 
мул Ƴ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴǎ ŀƭƻƴƎ ǘƘŜ /![Lht ƻǊōƛǘŀƭ ǘǊŀŎƪ όtƛǧǎ Ŝǘ ŀƭΦΣ нлмуύΦ !ǳǊŀ aƛŎǊƻǿŀǾŜ [ƛƳō 
{ƻǳƴŘŜǊ όa[{ύ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ǇǊƛƳŀǊȅ t{/ ŎƻƴŘŜƴǎŀōƭŜ ǾŀǇƻǊǎ ƻŦ Ibло ŀƴŘ Iнл ŀƴŘ ǎŜǾŜǊŀƭ 
ǇŀǊŀƳŜǘŜǊǎ ŦǊƻƳ ǘƘŜ !ǳǊŀ a[{ ±н 5ŜǊƛǾŜŘ aŜǘŜƻǊƻƭƻƎƛŎŀƭ tǊƻŘǳŎǘǎ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ t{/ Řŀǘŀ 
ǇǊƻŘǳŎǘΦ  t{/ ŘŜǘŜŎǝƻƴ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ƴƛƎƘǩƳŜ /![Lht ƻōǎŜǊǾŀǝƻƴǎ ōŜŎŀǳǎŜ ƘƛƎƘŜǊ ƭŜǾŜƭǎ ƻŦ 
ōŀŎƪƎǊƻǳƴŘ ƭƛƎƘǘ ŘǳǊƛƴƎ ŘŀȅǝƳŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ǊŜŘǳŎŜ ǘƘŜ ǎƛƎƴŀƭπǘƻπƴƻƛǎŜ ŀƴŘΣ ƘŜƴŎŜΣ ǘƘŜ t{/ ŘŜǘŜŎǝƻƴ 
ǎŜƴǎƛǝǾƛǘȅΦ  CƛƎǳǊŜ р ǎƘƻǿǎ ǘƘŜ ǘƻǘŀƭ t{/ ŀǊŜŀƭ ŎƻǾŜǊŀƎŜ ƻǾŜǊ ǘƘŜ !ƴǘŀǊŎǝŎ ǊŜƎƛƻƴ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ 
ŀƭǝǘǳŘŜ ŦƻǊ ǘƘŜ нллс ŀǳǎǘǊŀƭ t{/ ǎŜŀǎƻƴΦ  !ǎ ŘŜǎŎǊƛōŜŘ ƛƴ tƛǧǎ Ŝǘ ŀƭΦΣ нлмуΣ άŀǊŜŀƭ ŎƻǾŜǊŀƎŜ ƛǎ ŜǎǝƳŀǘŜŘ 
ŀǎ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ŦǊŜǉǳŜƴŎƛŜǎ όƴǳƳōŜǊ ƻŦ t{/ ŘŜǘŜŎǝƻƴǎ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ 
ƻōǎŜǊǾŀǝƻƴǎύ ƛƴ мл ŜǉǳŀƭπŀǊŜŀ ƭŀǝǘǳŘŜ ōŀƴŘǎ ǎǇŀƴƴƛƴƎ ƭŀǝǘǳŘŜǎ ŦǊƻƳ рлϲ{ ǘƻ флϲ{Σ ƳǳƭǝǇƭƛŜŘ ōȅ ǘƘŜ 
ŀǊŜŀ ƻŦ ŜŀŎƘ ōŀƴŘέΦ  ¢ƘŜ /![Lht [н t{/ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘ ǇǊƻǾƛŘŜǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƭƛǎǝƴƎ 
ŀƴŘ ƛƴπŘŜǇǘƘ ŘŜǎŎǊƛǇǝƻƴǎ ŦƻǊ ŀƭƭ ǇŀǊŀƳŜǘŜǊǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ t{/aŀǎƪ ǇǊƻŘǳŎǘΦ 

 

Figure 5: PSC areal coverage over the Antarctic region as a function of altitude for the 2006 austral PSC 
season (Figure adapted from Pitts et al., 2018 @ Authors 2018, CC BY 4.0). 
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g. Lidar Level 2 Blowing Snow 

/![LhtΩǎ ōƭƻǿƛƴƎ ǎƴƻǿ ǇǊƻŘǳŎǘ ǊŜǇƻǊǘǎ ǇǊƻŬƭŜǎ ƻŦ рон ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊΣ рон ƴƳ 
ǾƻƭǳƳŜ ŘŜǇƻƭŀǊƛȊŀǝƻƴ ǊŀǝƻǎΣ ŀƴŘ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻƭƻǊ Ǌŀǝƻǎ όмлсп ƴƳ κ рон ƴƳύΣ 
ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƎŜƻƭƻŎŀǝƻƴ ŬŜƭŘǎ ŀƴŘ ŀƴŎƛƭƭŀǊȅ Řŀǘŀ όŜΦƎΦΣ ǎǳǊŦŀŎŜ ǿƛƴŘ ǎǇŜŜŘǎ ŀƴŘ ŘƛǊŜŎǝƻƴǎύ ŦƻǊ 
ōƭƻǿƛƴƎ ǎƴƻǿ ŜǾŜƴǘǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ /![Lht [м. ŀǘƳƻǎǇƘŜǊƛŎ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎ 
όtŀƭƳ Ŝǘ ŀƭΦΣ нлмтύΦ DŜƻƎǊŀǇƘƛŎŀƭ ŎƻǾŜǊŀƎŜ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ǘƻ ōƭƻǿƛƴƎ ǎƴƻǿ ŜǾŜƴǘǎ ƻŎŎǳǊǊƛƴƎ ƻƴƭȅ ƻǾŜǊ 
!ƴǘŀǊŎǝŎŀ ŀƴŘ DǊŜŜƴƭŀƴŘΦ  CƛƎǳǊŜ с ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ŀ ǘȅǇƛŎŀƭ ōƭƻǿƛƴƎ ǎƴƻǿ ƭŀȅŜǊ ƳŜŀǎǳǊŜŘ ƻǾŜǊ 
!ƴǘŀǊŎǝŎŀ ƻƴ ну aŀȅ нлмрΦ 

 

Figure 6: Measured optical properties of blowing snow measured over Antarctica on 28 May 2015 between 
17:08:41 and 17:11:33 UTC; the upper panel shows 532 nm total attenuated backscatter coefficients; the 
middle panel shows 532 nm volume depolarization ratios; and the lower panel shows total attenuated 
backscatter color ratios (1064 nm / 532 nm) (Palm et al., 2017, CC BY 4.0). 

h. Lidar Level 1.5 Profile Data 

¢ƘŜ /![Lht ƭŜǾŜƭ мΦр Řŀǘŀ ŀǊŜ Ŏƻƴǝƴǳƻǳǎ ǎŜƎƳŜƴǘǎ ƻŦ ŎŀƭƛōǊŀǘŜŘΣ ƎŜƻπƭƻŎŀǘŜŘΣ ŎƭƻǳŘπŎƭŜŀǊŜŘΣ ŀƴŘ 
ǎǇŀǝŀƭƭȅ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜǎ ƻŦ ƭƛŘŀǊ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊΦ   [ŜǾŜƭ мΦр ǇǊƻŬƭŜǎ ŀǊŜ ŘŜǊƛǾŜŘ ōȅ ǳǎƛƴƎ ŀ 
ŎƭƻǳŘ Ƴŀǎƪ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ [н ǾŜǊǝŎŀƭ ŦŜŀǘǳǊŜ Ƴŀǎƪ ǇǊƻŘǳŎǘ ǘƻ ŎƭƻǳŘπŎƭŜŀǊ ǘƘŜ [м. ǇǊƻŬƭŜǎ ŀǘ 
ǇǎŜǳŘƻπǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΣ ǘƘŜƴ ŀǾŜǊŀƎƛƴƎ ǘƘŜǎŜ ŎƭƻǳŘπŎƭŜŀǊŜŘ [м. ǇǊƻŬƭŜǎ ǘƻ ŀ ǳƴƛŦƻǊƳ ǊŜǎƻƭǳǝƻƴ 
ƻŦ нл ƪƳ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ сл Ƴ ǾŜǊǝŎŀƭƭȅ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нлммύΦ  CƛƎǳǊŜ т ŎƻƳǇŀǊŜǎ ǘƘŜ [м. ǇǊƻŬƭŜ 
Řŀǘŀ όǳǇǇŜǊ ǇŀƴŜƭύ ǘƻ ǘƘŜ ŎƭƻǳŘπŎƭŜŀǊŜŘ ƭŜǾŜƭ мΦр Řŀǘŀ όƭƻǿŜǊ ǇŀƴŜƭύ ŦƻǊ ŀ ŘŀȅǝƳŜ ƻǊōƛǘ ǎŜƎƳŜƴǘ 
ŜȄǘŜƴŘƛƴƎ ŦǊƻƳ ǘƘŜ ǎǳōǘǊƻǇƛŎŀƭ tŀŎƛŬŎ hŎŜŀƴ ǳǇ ŀƭƻƴƎ ǘƘŜ ǎƻǳǘƘŜǊƴ Ŏƻŀǎǘ ƻŦ /ŀƭƛŦƻǊƴƛŀΦ  !ŜǊƻǎƻƭ ƭŀȅŜǊǎ 
ǘƘŀǘ ŀǊŜ ƭŀǊƎŜƭȅ ƻōǎŎǳǊŜŘ ōȅ ƴƻƛǎŜ ƛƴ ǘƘŜ [м. Řŀǘŀ όŜΦƎΦΣ ōŜǘǿŜŜƴ нуϲ{ ŀƴŘ ннϲ{ύ ŀǇǇŜŀǊ ǇǊƻƳƛƴŜƴǘƭȅ 
ƛƴ ǘƘŜ ƭŜǾŜƭ мΦр ƛƳŀƎŜΦ 
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Figure 7: Upper panel shows L1B 532 nm total attenuated backscatter coefficients averaged to 1 km 
horizontal resolution; lower panel shows the level 1.5 data generated from the upper panel.  Cloud-cleared 

regions in the level 1.5 image (e.g., below Ḑ13.5 km at ḐсΦтϲ{ ŀƴŘ below Ḑ2.5 km at ḐосΦпϲb) are rendered 
in grey. 

i. Lidar Level 3 Tropospheric Aerosol Data 

¢ƘŜ /![Lht ƭŜǾŜƭ о ό[оύ ǘǊƻǇƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ǇǊƻŘǳŎǘ ό[о¢!tύ ǊŜǇƻǊǘǎ ƳƻƴǘƘƭȅ ƳŜŀƴ ǇǊƻŬƭŜǎ ƻŦ ŀŜǊƻǎƻƭ 
ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻƴ ŀ ǳƴƛŦƻǊƳ нϲ ƭŀǝǘǳŘŜ Ҏ рϲ ƭƻƴƎƛǘǳŘŜ Ҏ сл Ƴ ŀƭǝǘǳŘŜ ǎǇŀǝŀƭ ƎǊƛŘ ό¢ŀŎƪŜǧ Ŝǘ ŀƭΦΣ 
нлмуύΦ {ƛƴŎŜ ǘƘŜ [о¢!t ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ŀ ǘǊƻǇƻǎǇƘŜǊƛŎ ǇǊƻŘǳŎǘ ƻƴƭȅΣ ǇǊƻŬƭŜ Řŀǘŀ ŀǊŜ ƻƴƭȅ ǊŜǇƻǊǘŜŘ 
ǳǇ ǘƻ ŀ ƳŀȄƛƳǳƳ ŀƭǝǘǳŘŜ ƻŦ мн ƪƳΦ ¢ƘŜ ǇǊƛƳŀǊȅ ǉǳŀƴǝǝŜǎ ǊŜǇƻǊǘŜŘ ŀǊŜ ǾŜǊǝŎŀƭ ǇǊƻŬƭŜǎ ƻŦ ŀŜǊƻǎƻƭ 
ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ŀǘ рон ƴƳ ŀƴŘ ǘƘŜƛǊ ǾŜǊǝŎŀƭ ƛƴǘŜƎǊŀƭǎΣ ǘƘŜ ŀŜǊƻǎƻƭ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ό!h5ǎύΦ !ŜǊƻǎƻƭ 
ǘȅǇŜ ŀƴŘ ǎǇŀǝŀƭ ŘƛǎǘǊƛōǳǝƻƴ ƛƴŦƻǊƳŀǝƻƴ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘΦ !ǾŜǊŀƎŜŘ ǇǊƻŬƭŜ Řŀǘŀ ŀǊŜ ǊŜǇƻǊǘŜŘ ŦƻǊ ŀƭƭ 
ŀŜǊƻǎƻƭǎΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘȅǇŜΣ ŀƴŘ ŀƭǎƻ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ŜŀŎƘ ƻŦ /![LhtΩǎ ǎŜǾŜƴ ŘŜŬƴŜŘ ŀŜǊƻǎƻƭ ǘȅǇŜǎΦ  ¢ƘŜ 
ƳŜǘƘƻŘǎ ǳǎŜŘ ǘƻ ŘƛǎǝƴƎǳƛǎƘ ōŜǘǿŜŜƴ ǘƘŜ ŘƛũŜǊŜƴǘ ŀŜǊƻǎƻƭ ǘȅǇŜǎ ŀǊŜ ŜȄǇƭŀƛƴŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ YƛƳ Ŝǘ ŀƭΦΣ 
нлмуΦ  

¢ƘŜ [о¢!t ƛǎ ŘƛǎǘǊƛōǳǘŜŘ ƛƴ ŦƻǳǊ ŘƛũŜǊŜƴǘ ŀƎƎǊŜƎŀǝƻƴǎ ό¢ŀŎƪŜǧ Ŝǘ ŀƭΦΣ нлмуύΦ ¢ƘŜ άŎƭƻǳŘπŦǊŜŜέ ǾŜǊǎƛƻƴ 
ƛǎ ŎƻƴǎǘǊǳŎǘŜŘ ǳǎƛƴƎ ƻƴƭȅ ǘƘƻǎŜ [н ǇǊƻŬƭŜǎ ƛƴ ǿƘƛŎƘ ƴƻ ŎƭƻǳŘǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ƻǊ ул ƪƳ 
ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭǎΦ  ¢ƘŜ άŎƭƻǳŘȅ ǎƪƛŜǎ ǘǊŀƴǎǇŀǊŜƴǘέ ǾŜǊǎƛƻƴ ǳǎŜǎ ŀƭƭ όŀƴŘ ƻƴƭȅύ ǘƘƻǎŜ р ƪƳ [н ǇǊƻŬƭŜǎ 
ƛƴ ǿƘƛŎƘ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ǿŀǎ ŘŜǘŜŎǘŜŘΣ ǿƘŜǊŜŀǎ ǘƘŜ άŎƭƻǳŘȅ ǎƪƛŜǎ ƻǇŀǉǳŜέ ǾŜǊǎƛƻƴ ǊŜǇƻǊǘǎ ƳƻƴǘƘƭȅ 
ƳŜŀƴ ŀŜǊƻǎƻƭ ǇǊƻǇŜǊǝŜǎ ƘŀǊǾŜǎǘŜŘ ŜȄŎƭǳǎƛǾŜƭȅ ŦǊƻƳ ǘƘƻǎŜ р ƪƳ [н ǇǊƻŬƭŜǎ ƛƴ ǿƘƛŎƘ ŀƴ ƻǇŀǉǳŜ ŎƭƻǳŘ 
ǿŀǎ ŘŜǘŜŎǘŜŘΦ  CƛƴŀƭƭȅΣ ǘƘŜ άŀƭƭ ǎƪȅέ [о¢!t ƛƴŎƭǳŘŜǎ ŀŜǊƻǎƻƭǎ ŘŜǘŜŎǘŜŘ ƛƴ ŀƭƭ ǎƪȅ ŎƻƴŘƛǝƻƴǎΤ ƛΦŜΦΣ ōƻǘƘ 
ŎƭƻǳŘπŦǊŜŜ ǇǊƻŬƭŜǎ ŀƴŘ ŎƭƻǳŘȅ ǇǊƻŬƭŜǎΣ ƛǊǊŜǎǇŜŎǝǾŜ ƻŦ ŎƭƻǳŘ ƻǇŀŎƛǘȅΦ  CƛƎǳǊŜ у ǎƘƻǿǎ ƳƻƴǘƘƭȅ ƳŜŀƴ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.5194/amt-11-4129-2018
https://doi.org/10.5194/amt-11-4129-2018
https://doi.org/10.5194/amt-11-6107-2018
https://doi.org/10.5194/amt-11-6107-2018
https://doi.org/10.5194/amt-11-4129-2018


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ нм ƻŦ со 
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Figure 8: Global mean all sky tropospheric AOD for nighttime measurements acquired during September 
2016.  Colors show log10(AOD).  Colors saturate at both extrema, so there are grid cells with AOD > 1 and 
other grid cells with AOD < 0.001. 

j. Lidar Level 3 Stratospheric Aerosol Data 

¢ƘŜ /![Lht ƭŜǾŜƭ о ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ǇǊƻŘǳŎǘ ό[о{!tύ ƳƻƴǘƘƭȅ Řŀǘŀ ǇǊƻŘǳŎǘ ǊŜǇƻǊǘǎ Ǝƭƻōŀƭ 
ŘƛǎǘǊƛōǳǝƻƴǎ ƻŦ ŀƭǝǘǳŘŜπǊŜǎƻƭǾŜŘ рон ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ ŀǧŜƴǳŀǘŜŘ 
ǎŎŀǧŜǊƛƴƎ ǊŀǝƻǎΣ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎΣ ŀƴŘ ƛƴǘŜƎǊŀǘŜŘ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ 
ŎƻŜŶŎƛŜƴǘǎ ό!h5ύ ƻƴ ŀ ǳƴƛŦƻǊƳ ǘƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ ǎǇŀǝŀƭ ƎǊƛŘ ǎǇŀƴƴƛƴƎ рϲ ƭŀǝǘǳŘŜ Ȅ нлϲ ƭƻƴƎƛǘǳŘŜ Ȅ 
осл Ƴ ǾŜǊǝŎŀƭƭȅΦ  !ǎ ŘŜǎŎǊƛōŜŘ ƛƴ  YŀǊ Ŝǘ ŀƭΦΣ нлмфΣ ǘƘŜ [о{!t ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘ ǇǊƻŬƭŜǎ 
ŀǊŜ ƘŀǊǾŜǎǘŜŘ ŦǊƻƳ ǘƘŜ ƴƛƎƘǩƳŜ [м. ŘŀǘŀΣ ǘƘŜƴ ŎƭƻǳŘπŎƭŜŀǊŜŘ ǳǎƛƴƎ ǘƘŜ [н ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΦ  5ŀǘŀ 
ƘŀǊǾŜǎǝƴƎ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ƴƛƎƘǩƳŜ Řŀǘŀ ƻƴƭȅΣ ŀǎ ŘŀȅǝƳŜ ǎƻƭŀǊ ōŀŎƪƎǊƻǳƴŘ ǎƛƎƴŀƭǎ ŘŜƎǊŀŘŜ ǘƘŜ 
ǎǘǊŀǘƻǎǇƘŜǊƛŎ ǎƛƎƴŀƭπǘƻπƴƻƛǎŜ Ǌŀǝƻǎ ǘƻ ǳƴŀŎŎŜǇǘŀōƭȅ ƭƻǿ ƭŜǾŜƭǎΦ  ¢ǿƻ ǾŜǊǎƛƻƴǎ ŀǊŜ ƎŜƴŜǊŀǘŜŘΥ ŀ 
άōŀŎƪƎǊƻǳƴŘ ƻƴƭȅέ ǇǊƻŘǳŎǘΣ ƛƴ ǿƘƛŎƘ ǇǊƻŬƭŜ Řŀǘŀ ŦǊƻƳ ŀƭƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ [н ŀƴŀƭȅǎŜǎ ŀǊŜ 
ǊŜƳƻǾŜŘΣ ŀƴŘ ŀƴ άŀƭƭ ŀŜǊƻǎƻƭέ ǇǊƻŘǳŎǘΣ ǿƘƛŎƘ ǊŜǘŀƛƴǎ ǇǊƻŬƭŜ Řŀǘŀ ŦǊƻƳ ŀŜǊƻǎƻƭǎ ǿƘƛƭŜ ǎǝƭƭ ŜȄŎƭǳŘƛƴƎ 
ŎƭƻǳŘ ŘŀǘŀΦ  CƛƎǳǊŜ ф ǎƘƻǿǎ ŀƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ άŀƭƭ ŀŜǊƻǎƻƭέ [о{!t ŦƻǊ {ŜǇǘŜƳōŜǊ нлмсΦ 

 

Figure 9: Global mean all aerosol stratospheric AOD for nighttime measurements acquired during 
September 2016.  Colors show log10(AOD).  Unlike the tropospheric AOD map shown in Figure 8, colors 
here do not saturate.  Due to pervasive radiation-induced noise, data from the South Atlantic Anomaly (SAA; 
Noel et al., 2014), shown in grey, is excluded from all realizations of the L3SAP. 

k. Lidar Level 3 Cloud Occurrence Data 
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Figure 10: Image adapted from Cai et al., 2018 showing level 3 cloud occurrence distributions for daytime 
(top row) and nighttime (bottom row) during June 2008.  The left column shows all clouds detected, the 
center column shows only ice clouds, and the right column shows only water clouds.  The day-night 
differences in occurrence frequencies are at least partially, perhaps predominantly, driven by day-night 
differences in SNR, which in turn lead to day-night differences in detection sensitivity. 

[о/ht ǳǎŜǊǎ ǎƘƻǳƭŘ ƴƻǘŜ ǘƘŀǘ /![LhtΩǎ о5 ǾƻƭǳƳŜ ŎƭƻǳŘ ƻŎŎǳǊǊŜƴŎŜ ŦǊŀŎǝƻƴǎ Řƻ ƴƻǘ ŎƻƴǾŜȅ ǘƘŜ ǎŀƳŜ 
ƛƴŦƻǊƳŀǝƻƴ ǘȅǇƛŎŀƭƭȅ ǊŜǇƻǊǘŜŘ ōȅ ǘƘŜ н5 ŎƭƻǳŘ ŦǊŀŎǝƻƴǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǇŀǎǎƛǾŜ ǎŜƴǎƻǊǎ ƳŜŀǎǳǊŜƳŜƴǘǎΦ  
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ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ŜŀŎƘ ƎǊƛŘ ŎŜƭƭΦ  .ȅ ŎƻƴǘǊŀǎǘΣ ǿƘŜǊŜ ǇŀǎǎƛǾŜ ǎŜƴǎƻǊ ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ ŎƻƭǳƳƴπŀǾŜǊŀƎŜŘ ǎŎŀƭŀǊǎΣ 
/![LhtΩǎ о5 ǾƻƭǳƳŜ ŎƭƻǳŘ ƻŎŎǳǊǊŜƴŎŜ ǇǊƻŘǳŎǘ ǊŜǇƻǊǘǎ ŀƭǝǘǳŘŜπǊŜǎƻƭǾŜŘ ǾŜŎǘƻǊǎ ǘƘŀǘ ǉǳŀƴǝŦȅ ŎƭƻǳŘ 
ƻŎŎǳǊǊŜƴŎŜ ŦǊŜǉǳŜƴŎƛŜǎ ŀǘ ŜŀŎƘ ƻŦ опп ŀƭǝǘǳŘŜ ōƛƴǎΦ  !ŎŎƻǳƴǝƴƎ ŦƻǊ ǘƘŜ ǾŜǊǝŎŀƭ ŘƛƳŜƴǎƛƻƴΣ ŜǎǇŜŎƛŀƭƭȅ ƛƴ 
ƳǳƭǝπƭŀȅŜǊ ŎƭƻǳŘǎ ǎŎŜƴŜǎΣ ǇǊŜŎƭǳŘŜǎ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ǳǎƛƴƎ ƻŦ [о/ht ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǊŜǇƭƛŎŀǘŜ ǇŀǎǎƛǾŜπ
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Figure 11: The left panel shows the maximum vertical cloud fraction reported for each latitude-longitude 
grid cell in the L3COP March 2021 daytime data.  The right panel shows cloud fractions derived from the 
óCloud_Mask_Fractionô SDS in the MODIS-Aqua MCD06COSP data products for March 2021. 

l. Lidar Level 3 Ice Cloud Data 

¢ƘŜ /![Lht ƭŜǾŜƭ о ƛŎŜ ŎƭƻǳŘ ǇǊƻŘǳŎǘ ǊŜǇƻǊǘǎ Ǝƭƻōŀƭ ŘƛǎǘǊƛōǳǝƻƴǎ ƻŦ ƛŎŜ ŎƭƻǳŘ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ 
ŀƴŘ ƛŎŜ ǿŀǘŜǊ ŎƻƴǘŜƴǘ ŀǘ ƳƻƴǘƘƭȅ ƛƴǘŜǊǾŀƭǎ ƻƴ ŀ ǳƴƛŦƻǊƳ ǘƘǊŜŜπŘƛƳŜƴǎƛƻƴŀƭ ǎǇŀǝŀƭ ƎǊƛŘ όнΦрϲ ƭƻƴƎƛǘǳŘŜ 
Ҏ нΦлϲ ƭŀǝǘǳŘŜ Ҏ мнл Ƴ ŀƭǝǘǳŘŜύΦ  {ŀƳǇƭŜǎ ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ǎǘŀōƭŜ ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭǎ όŜȄǝƴŎǝƻƴ v/ 
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ǿŀǘŜǊ ŎƻƴǘŜƴǘ ŜȄŀƳǇƭŜǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ƭŜǾŜƭ о ƛŎŜ ŎƭƻǳŘ ǇǊƻŘǳŎǘ ŦƻǊ aŀǊŎƘ нлнмΦ 

 

Figure 12: Example data from the March 2021 level 3 ice cloud product.  The left panel shows log10 of the 
zonal median 532 nm extinction coefficients retrieved for all qualifying ice clouds.  The right panel shows 
log10 of the zonal median ice water content for the same data set.  Ice water content is estimated based 
on the retrieved extinction coefficients and the corresponding temperatures interpolated from MERRA-2 
reanalysis data (Heymsfield et al., 2014). 

m. Lidar Level 3 GEWEX Cloud Data 

¢ƘŜ /![Lht ƭŜǾŜƭ о Dƭƻōŀƭ 9ƴŜǊƎȅ ŀƴŘ ²ŀǘŜǊ ŎȅŎƭŜ 9ȄǇŜǊƛƳŜƴǘ όD9²9·ύ /ƭƻǳŘ ǇǊƻŘǳŎǘ όD9²9·ψ/ƭƻǳŘύ 
ƛǎ ŀ ǊŜŦƻǊƳŀǧŜŘ ǾŜǊǎƛƻƴ ƻŦ /![Lt{hΩǎ ŎƻƴǘǊƛōǳǝƻƴ ǘƻ ǘƘŜ D9²9· ŎƭƻǳŘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ǝƭƻōŀƭ ŎƭƻǳŘ 
ŘŀǘŀǎŜǘǎ ŦǊƻƳ ǎŀǘŜƭƭƛǘŜǎΦ ¢ƘŜǎŜ Řŀǘŀ ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ Ǝƭƻōŀƭ ŘƛǎǘǊƛōǳǝƻƴǎ ƻŦ ŎƭƻǳŘ ŀƳƻǳƴǘ ŀƴŘ ǘƻǇ ŀǎ 
ŀǾŜǊŀƎŜǎ ŀƴŘ ƘƛǎǘƻƎǊŀƳǎ ƻƴ ŀ ǳƴƛŦƻǊƳ ƎǊƛŘ ŀǎ ŘŜŬƴŜŘ ŀƴŘ ŦƻǊƳŀǧŜŘ ōȅ D9²9·Φ 

8. Why are there intermittent gaps in the data record? 

DŀǇǎ ƛƴ ǘƘŜ /![Lt{h Řŀǘŀ ǊŜŎƻǊŘ ŀǊŜ ŜȄǇŜŎǘŜŘ ŘǳŜ ǘƻ ōƻǘƘ ǎŎƘŜŘǳƭŜŘ ŜǾŜƴǘǎ ŀƴŘ ǳƴǎŎƘŜŘǳƭŜŘ ŜǾŜƴǘǎΦ 
{ŎƘŜŘǳƭŜŘ ŜǾŜƴǘǎ ǘȅǇƛŎŀƭƭȅ ƻŎŎǳǊ ŦƻǊ ǊƻǳǝƴŜ ǎǇŀŎŜŎǊŀƊ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘκƻǊ ŎŀƭƛōǊŀǝƻƴ 
ŀŎǝǾƛǝŜǎΣ ƛƴŎƭǳŘƛƴƎ ŘǊŀƎ ƳŀƪŜπǳǇ ƳŀƴŜǳǾŜǊǎΣ ōƻǊŜǎƛƎƘǘ ŀƭƛƎƴƳŜƴǘǎ όŜǾŜǊȅ сπу ǿŜŜƪǎύΣ Ŝǘŀƭƻƴ 
ŀŘƧǳǎǘƳŜƴǘǎΣ ŀƴŘ ǇƻƭŀǊƛȊŀǝƻƴ Ǝŀƛƴ Ǌŀǝƻ ŎŀƭƛōǊŀǝƻƴǎΦ ¦ƴǎŎƘŜŘǳƭŜŘ ŜǾŜƴǘǎ ŀǊŜ ŦǊŜǉǳŜƴǘƭȅ ŎŀǳǎŜŘ ōȅ ǎƻƭŀǊ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.5194/essd-16-2831-2024
https://doi.org/10.1175/JAMC-D-13-087.1
https://climserv.ipsl.polytechnique.fr/gewexca/index.html
https://climserv.ipsl.polytechnique.fr/gewexca/index.html


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ нп ƻŦ со 

ƅǳȄ ƛƴŎǊŜŀǎŜǎΣ ƛƴ ǿƘƛŎƘ ǘƘŜ ƛƴŎƛŘŜƴǘ ŜƴŜǊƎƛŜǎ ǿŜǊŜ ƘƛƎƘ ŜƴƻǳƎƘ ǘƻ ǊŜǉǳƛǊŜ ǘǳǊƴƛƴƎ ƻũ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ƻǊΣ 
ƛƴ ŜȄǘǊŜƳŜ ŎŀǎŜǎΣ ǘƘŜ ŜƴǝǊŜ ǇŀȅƭƻŀŘΦ hǘƘŜǊ ǳƴǎŎƘŜŘǳƭŜŘ ŜǾŜƴǘǎ ƛƴŎƭǳŘŜ Řŀǘŀ ƭƻǎǎ ŘǳŜ ǘƻ ǳƴŀƴǝŎƛǇŀǘŜŘ 
ƘŀǊŘǿŀǊŜ ŦŀƛƭǳǊŜόǎύ ŀƴŘκƻǊ ǘƻ ǾŀǊƛƻǳǎ ƎǊƻǳƴŘ ǎǘŀǝƻƴ Řŀǘŀ ŎŀǇǘǳǊŜ ŀƴƻƳŀƭƛŜǎΦ 

9. ²Ƙȅ ŎŀƴΩǘ L ŦƛƴŘ /![Lht Řŀǘŀ ƻǾŜǊ ŀ ǎǇŜŎƛŦƛŎ ƭƻŎŀǘƛƻƴΚ 

LŦ ȅƻǳ ŀǊŜ ǳƴŀōƭŜ ǘƻ ŬƴŘ /![Lht Řŀǘŀ ƻǾŜǊ ŀ ǎǇŜŎƛŬŎ ƭƻŎŀǝƻƴΣ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ŎŀǳǎŜ ƛǎ ǘƘŀǘ ǘƘŜ /![Lt{h 
ǎŀǘŜƭƭƛǘŜ ŘƻŜǎ ƴƻǘ Ǉŀǎǎ ƻǾŜǊ ǘƘŀǘ ƭƻŎŀǝƻƴΦ  /![Lht ƛǎ ŀ ƴŀŘƛǊπǾƛŜǿƛƴƎ ǎŜƴǎƻǊ ǿƛǘƘ ŀ ŦƻƻǘǇǊƛƴǘ ŘƛŀƳŜǘŜǊ ŀǘ 
ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ƻŦ Ḑфл Ƴ όIǳƴǘ Ŝǘ ŀƭΦΣ нллфύΦ ¦ƴƭƛƪŜ ǇŀǎǎƛǾŜ ǎŜƴǎƻǊǎ ǿƘƛŎƘ Ŏŀƴ ƘŀǾŜ ŜȄǘŜƴǎƛǾŜ ŎǊƻǎǎπ
ǘǊŀŎƪ ǎǿŀǘƘǎΣ /![Lht Řŀǘŀ ƛǎ ƻƴƭȅ ŎƻƭƭŜŎǘŜŘ ŘƛǊŜŎǘƭȅ ŀƭƻƴƎ ǘƘŜ ƎǊƻǳƴŘ ǘǊŀŎƪ ƻŦ ǘƘŜ ǎŀǘŜƭƭƛǘŜΦ  

¢ƘŜ /![Lt{h ǎŀǘŜƭƭƛǘŜ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴǘƻ ŀ ǎǳƴπǎȅƴŎƘǊƻƴƻǳǎ ƻǊōƛǘ ǿƛǘƘ ŀƴ ŀǎŎŜƴŘƛƴƎ ƴƻŘŜ ŜǉǳŀǘƻǊ ŎǊƻǎǎƛƴƎ 
ǝƳŜ ƻŦ моΥол ƭƻŎŀƭ ǎƻƭŀǊ ǝƳŜΣ ǿƛǘƘ ƻǊōƛǘ ǘǊŀŎƪǎ ǘƘŀǘ ǊŜǇŜŀǘ ŜǾŜǊȅ мс ŘŀȅǎΦ  CƛƎǳǊŜ мо ǎƘƻǿǎ ǘƘŜ ŘŀȅǝƳŜ 
όƭŜƊ ǇŀƴŜƭΣ ŀǎŎŜƴŘƛƴƎ ƴƻŘŜύ ŀƴŘ ƴƛƎƘǩƳŜ όǊƛƎƘǘ ǇŀƴŜƭΣ ŘŜǎŎŜƴŘƛƴƎ ƴƻŘŜύ ƻǊōƛǘ ǘǊŀŎƪǎ ŦƻǊ {ŜǇǘŜƳōŜǊ мсǘƘΣ 
нлмлΦ /![Lt{h ƳŀƛƴǘŀƛƴŜŘ ǘƘƛǎ ƻǊōƛǘ ŎƻƴŬƎǳǊŀǝƻƴΣ ƅȅƛƴƎ ƛƴ ŦƻǊƳŀǝƻƴ ǿƛǘƘ ǘƘŜ ƻǘƘŜǊ !π¢Ǌŀƛƴ ǎŀǘŜƭƭƛǘŜǎΣ 
ǳƴǝƭ {ŜǇǘŜƳōŜǊ нлмуΦ   

Lƴ WǳƴŜ нлмтΣ /ƭƻǳŘ{ŀǘ ǎǳũŜǊŜŘ ŀ ǊŜŀŎǝƻƴ ǿƘŜŜƭ ŦŀƛƭǳǊŜΣ ƴŜŎŜǎǎƛǘŀǝƴƎ ƛǘǎ ŜȄƛǘ ŦǊƻƳ ǘƘŜ !π¢Ǌŀƛƴ ƛƴ ŜŀǊƭȅ 
нлму ό.Ǌŀǳƴ Ŝǘ ŀƭΦΣ нлмфύΦ  !ƊŜǊ ŎƻƴǎƛŘŜǊŀōƭŜ ŘŜōŀǘŜΣ ǘƘŜ /![Lt{h ǇǊƻƧŜŎǘ ŘŜŎƛŘŜŘ ǘƘŀǘ ǎŎƛŜƴŎŜ ȅƛŜƭŘ ǿƻǳƭŘ 
ōŜ ƳŀȄƛƳƛȊŜŘ ōȅ ŎƻƴǝƴǳƛƴƎ ǘƻ ƅȅ ƛƴ ǘŀƴŘŜƳ ǿƛǘƘ /ƭƻǳŘ{ŀǘΦ  hƴ мо {ŜǇǘŜƳōŜǊ нлмуΣ /![Lt{h ƘŀƭǘŜŘ 
ǎŎƛŜƴŎŜ ƻǇŜǊŀǝƻƴǎ ŀƴŘ ōŜƎŀƴ ƭƻǿŜǊƛƴƎ ƛǘǎ ƻǊōƛǘ ŦǊƻƳ тлр ƪƳ ǘƻ суу ƪƳ ǘƻ ǊŜǎǳƳŜ ŦƻǊƳŀǝƻƴ ƅȅƛƴƎ ǿƛǘƘ 
/ƭƻǳŘ{ŀǘ ƛƴ ǘƘŜ /π¢ǊŀƛƴΦ [ƛŘŀǊ Řŀǘŀ ŀŎǉǳƛǎƛǝƻƴ ǊŜǎǳƳŜŘ ƻƴ нр {ŜǇǘŜƳōŜǊ нлмуΦ 

    

Figure 13: CALIPSO orbit tracks for 16 September 2010; the left panel shows daytime (ascending node) 
tracks while the right panel shows nighttime (descending node) tracks 

10. Can you provide the code used to generate browse images that are posted at b!{!Ωǎ ASDC? 

¢ƘŜ /![Lt{h ōǊƻǿǎŜ ƛƳŀƎŜ ŎƻŘŜ ƛǎ ƴƻǘ ǇǳōƭƛŎƭȅ ŘƛǎǘǊƛōǳǘŜŘΦ IƻǿŜǾŜǊΣ ŎŎǇƭƻǘΣ ŀƴ ƻǇŜƴ ǎƻǳǊŎŜ /ƭƻǳŘ{ŀǘ ŀƴŘ 
/![Lt{h ǇƭƻǩƴƎ ǘƻƻƭ ǿǊƛǧŜƴ ƛƴ ǇȅǘƘƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŎǊŜŀǘŜ ōǊƻǿǎŜ ƛƳŀƎŜǎ ǎƛƳƛƭŀǊ ǘƻ ǘƘƻǎŜ ŘƛǎǇƭŀȅŜŘ ƻƴ 
ǘƘŜ /![Lt{h ǿŜō ǇŀƎŜǎΦ /ƻŘŜ ǘƻ ŀŎƘƛŜǾŜ ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ ǳǎƛƴƎ aŀǘƭŀō ƛǎ ŀǾŀƛƭŀōƭŜ ƘŜǊŜΦ 

11. Why did you change the CALIOP color bars after so many years? 

CƻǊ /![LhtΩǎ Ŭƴŀƭ Řŀǘŀ ǊŜƭŜŀǎŜΣ ǘƘŜ ŎƻƭƻǊ ƳŀǇǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ǿŜōπōŀǎŜŘ ōǊƻǿǎŜ ƛƳŀƎŜǎ ƘŀǾŜ ōŜŜƴ ŎƘŀƴƎŜŘ 
ŦƻǊ ǎŜǾŜǊŀƭ ƪŜȅ ƻōǎŜǊǾŀōƭŜǎΦ  ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ǿŜǊŜ ƳŀŘŜ ǎǇŜŎƛŬŎŀƭƭȅ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŎƭŀǊƛǘȅ ƻŦ ǘƘŜ Řŀǘŀ 
ŎƻƴǘŜƴǘ ƛƴ ǘƘŜǎŜ ƛƳŀƎŜǎ ŦƻǊ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ŎƻƭƻǊ Ǿƛǎƛƻƴ ŘŜŬŎƛŜƴŎƛŜǎ ό/±5ύΦ  CƻǊ ǎƻƳŜ ǇŀǊŀƳŜǘŜǊǎΣ όŜΦƎΦΣ 
ŘŜǇƻƭŀǊƛȊŀǝƻƴ Ǌŀǝƻǎ ŀƴŘ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻƭƻǊ ǊŀǝƻǎύΣ ǘƘŜǎŜ ƴŜǿ /±5πŦǊƛŜƴŘƭȅ ŎƻƭƻǊ ƳŀǇǎ 
ǳƴƛǾŜǊǎŀƭƭȅ ǊŜǇƭŀŎŜ ǘƘŜ ŎƻƭƻǊ ƳŀǇǎ ǳǎŜŘ ƛƴ ǇǊŜǾƛƻǳǎ ǾŜǊǎƛƻƴǎΦ  CƻǊ ƻǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ όŜΦƎΦΣ ±Ca ƳŀǇǎ ƻŦ 
ŦŜŀǘǳǊŜ ǘȅǇŜ ŀƴŘ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŘŜǘŜŎǝƻƴύΣ ǘƘŜ ƻǊƛƎƛƴŀƭ ŎƻƭƻǊ ƳŀǇǎ ƘŀǾŜ ōŜŜƴ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ Ŭƴŀƭ 
ǊŜƭŜŀǎŜΦ  CƻǊ ǘƘŜ рон ƴƳ ŀƴŘ млсп ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŀƴŘ ǘƘŜ рон ƴƳ 
ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŎƘŀƴƴŜƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ ǘǿƻ ǎŜǘǎ ƻŦ ƛƳŀƎŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘΥ ǘƘŜ ƻǊƛƎƛƴŀƭ 
ƭŜƎŀŎȅ ǾŜǊǎƛƻƴ ŀƴŘ ǘƘŜ ƴŜǿ /±5πŦǊƛŜƴŘƭȅ ǾŜǊǎƛƻƴΦ  !ƴ ƛƴπŘŜǇǘƘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ /![Lht ŎƻƭƻǊ ƳŀǇǎ ƛǎ ƎƛǾŜƴ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.1175/2009JTECHA1223.1
https://doi.org/10.1175/2010BAMS3009.1
https://doi.org/10.1109/AERO.2019.8741958
https://ccplot.org/
https://ccplot.org/
http://meteothink.org/examples/meteoinfolab/satellite/calipso.html
https://www-calipso.larc.nasa.gov/resources/calipso_users_guide/images/2010-09-16_V4.51_day_map.png
https://www-calipso.larc.nasa.gov/resources/calipso_users_guide/images/2010-09-16_V4.51_night_map.png


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ нр ƻŦ со 

ƛƴ ±ŀƛƭƭŀƴǘ ŘŜ DǳŞƭƛǎ Ŝǘ ŀƭΦΣ нлнрΦ  {ŜŎǝƻƴ 5 ƻŦ ǘƘŜ {ǳǇǇƭŜƳŜƴǘŀǊȅ aŀǘŜǊƛŀƭǎ ŦƻǊ ǘƘƛǎ ǇŀǇŜǊ ƭƛǎǘǎ ǘƘŜ ƘŜȄŀ-
ŘŜŎƛƳŀƭ ŀƴŘ wD. ŎƻƭƻǊ ǾŀƭǳŜǎ ŦƻǊ ŀƭƭ ŘƛǎŎǊŜǘŜ ŎƻƭƻǊƳŀǇǎΦ /{± ŬƭŜǎ ŎƻƴǘŀƛƴƛƴƎ wD. ŎƻƭƻǊǎ ǾŀƭǳŜǎ ƻŦ ǘƘŜ 
ŘƛǎŎǊŜǘŜ ŀƴŘ Ŏƻƴǝƴǳƻǳǎ ŎƻƭƻǊƳŀǇǎ ŀǊŜ ŀǾŀƛƭŀōƭŜ Ǿƛŀ DƛǘIǳōΦ  !ƴ ŀǇǇŜƴŘƛȄ ƛƴ ǘƘŜ /![Lt{h .ǊƻǿǎŜ LƳŀƎŜ 
¢ǳǘƻǊƛŀƭ ŘƻŎǳƳŜƴǘ ŀƭǎƻ ƭƛǎǘǎ ǘƘŜ wD. ǘǊƛǇƭŜǘǎ ŦƻǊ ōƻǘƘ ƭŜƎŀŎȅ ŀƴŘ /±5 ǾŜǊǎƛƻƴǎ ƻŦ ŀƭƭ /![Lht Ŭƴŀƭ ǊŜƭŜŀǎŜ 
ƛƳŀƎŜǊȅΦ 

12. Can you give a summary of the major changes between version 4 and version 5 that users 
really, really should know about? 

¸ŜǎΦ  ¢ƘŜ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘǎ ŦƻǊ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ǇǊƻŘǳŎǘǎ όŜΦƎΦΣ [м. ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ŀƴŘ [н ƭŀȅŜǊΣ 
±CaΣ ŀƴŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎύ ŀƭƭ Ŏƻƴǘŀƛƴ ŎƻƳǇǊŜƘŜƴǎƛǾŜ Řŀǘŀ ǉǳŀƭƛǘȅ ǎǳƳƳŀǊƛŜǎ ǘƘŀǘ ŘŜǎŎǊƛōŜ ŀƭƭ ƻŦ ǘƘŜ 
ŎƘŀƴƎŜǎ ƳŀŘŜ ōŜǘǿŜŜƴ ǘƘŜ Ŭƴŀƭ Řŀǘŀ ǊŜƭŜŀǎŜ ŀƴŘ ǘƘŜ ǇǊŜǾƛƻǳǎ ǾŜǊǎƛƻƴΦ  ¢ƘŜ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘǎ 
ƛƴŎƭǳŘŜ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ǉǳŀƭƛǘȅ ǎǳƳƳŀǊƛŜǎ ŦƻǊ ŜŀŎƘ /![Lht Řŀǘŀ ǊŜƭŜŀǎŜΣ ŀƭƭƻǿƛƴƎ ƛƴǘŜǊŜǎǘŜŘ ǊŜŀŘŜǊǎ ǘƻ ǘǊŀŎƪ 
/![Lht Řŀǘŀ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ƻǾŜǊ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘŜ ŜƴǝǊŜ ƳƛǎǎƛƻƴΦ 

13. How should L ǇǊƻƴƻǳƴŎŜ ά/![LhtέΚ 

/![Lht όƛΦŜΦΣ /ƭƻǳŘπ!ŜǊƻǎƻƭ [LŘŀǊ ǿƛǘƘ hǊǘƘƻƎƻƴŀƭ tƻƭŀǊƛȊŀǝƻƴύ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ƭƛŘŀǊ ƻƴōƻŀǊŘ ǘƘŜ 
/![Lt{h ǎŀǘŜƭƭƛǘŜΦ /![Lht ǘƘŜ ǎǇŀŎŜ ƭƛŘŀǊ ƛǎ ǇǊƻƴƻǳƴŎŜŘ ŜȄŀŎǘƭȅ ƭƛƪŜ ŎŀƭƭƛƻǇŜΣ ǘƘŜ ƳǳǎƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘΤ 
ǇƘƻƴŜǝŎŀƭƭȅΣ ŎŀƭπŜȅŜπƻπǇŜŜ όκƪ₳ƭŀ⅝Φ₳ΦǇƛκύΣ ƴƻǘ ŎŀƭπŜŜπƻǇ όκƪŀΦƭƧ₮ǇκύΦ {ŜŜ ǘƘŜ aŜǊǊƛŀƳπ²ŜōǎǘŜǊ 5ƛŎǝƻƴŀǊȅ 
ŦƻǊ ŀǳŘƛƻ όǳǎŜ ǘƘŜ ƭŜƊπƘŀƴŘ ǎǇŜŀƪŜǊ ōǳǧƻƴ ŦƻǊ ǘƘŜ ŎƻǊǊŜŎǘ ǇǊƻƴǳƴŎƛŀǝƻƴύΦ 

CALIOP DATA QUALITY 

14. What should I know about CALIOP data quality flags? 

CƻǊ ǳǎŜǊǎ ƻŦ ǘƘŜ ƭƛŘŀǊ ƭŜǾŜƭ м. ǇǊƻŬƭŜ ŘŀǘŀΣ ǘƘŜǊŜ ŀǊŜ ǘǿƻ ǎŜǘǎ ƻŦ Řŀǘŀ ǉǳŀƭƛǘȅ ƅŀƎǎΥ v/ψCƭŀƎ ŀƴŘ v/ψCƭŀƎнΦ 
.ƻǘƘ ŀǊŜ ŀǊǊŀȅǎ ƻŦ ōƛǘπƳŀǇǇŜŘ ƛƴǘŜƎŜǊǎΣ ǿƛǘƘ ƻƴŜ ǾŀƭǳŜ ǊŜŎƻǊŘŜŘ ŦƻǊ ŜŀŎƘ ƭŀǎŜǊ ǇǳƭǎŜΣ ƛƴ ǿƘƛŎƘ ǘƘŜ 
ƛƴŘƛǾƛŘǳŀƭ ōƛǘǎ ǎƛƎƴŀƭ ǾŀǊƛƻǳǎ ŜǊǊƻǊǎ ŀƴŘκƻǊ ǿŀǊƴƛƴƎǎΦ  .ƛǘ ƭƻŎŀǝƻƴǎ ŀǊŜ ǎǇŜŎƛŬŜŘ ǳǎƛƴƎ ȊŜǊƻπōŀǎŜŘ ƛƴŘŜȄƛƴƎΦ 
CƻǊ ŜȄŀƳǇƭŜΣ ƛŦ ŀ ǇǊƻŬƭŜ Ŏŀƴƴƻǘ ōŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ƎŜƻƭƻŎŀǘŜŘΣ ōƛǘ Іо ƛƴ ǘƘŜ v/ψCƭŀƎ ǿƛƭƭ ōŜ ǘƻƎƎƭŜŘΦ {ƛƳƛƭŀǊƭȅΣ 
ōƛǘ Імп ƛƴ ǘƘŜ v/ψCƭŀƎ ǿƛƭƭ ōŜ ǘƻƎƎƭŜŘ ƛŦ ǘƘŜ ǇǳƭǎŜ ŜƴŜǊƎȅ ŦƻǊ ŀƴȅ ƭŀǎŜǊ ǎƘƻǘ ƛǎ ōŜƭƻǿ ŀ ǇǊŜŘŜǘŜǊƳƛƴŜŘ Řŀǘŀ 
ǉǳŀƭƛǘȅ ǘƘǊŜǎƘƻƭŘ όмл ƳWύΦ  /ƻƳǇƭŜǘŜ ƭƛǎǘǎ ƻŦ ǘƘŜ ōƛǘ ƛƴǘŜǊǇǊŜǘŀǝƻƴǎ ŦƻǊ ǘƘŜ v/ψCƭŀƎ ŀƴŘ v/ψCƭŀƎн 
ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ [м. 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘΦ  

CƻǊ ǳǎŜǊǎ ƻŦ /![Lht [н ŘŀǘŀΣ ǘƘŜ ƭƛǎǘ ōŜƭƻǿ ǇǊƻǾƛŘŜǎ ōǊƛŜŦ ŘŜǎŎǊƛǇǝƻƴǎ ƻŦ ǎƻƳŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ Řŀǘŀ 
ǉǳŀƭƛǘȅ ǇŀǊŀƳŜǘŜǊǎΦ 

a. Feature Classification Flags (layer products) and Atmospheric Volume Descriptions 
(profile products) 

¢ƘŜ ŦŜŀǘǳǊŜ ŎƭŀǎǎƛŬŎŀǝƻƴ ƅŀƎǎ όC/Cύ ŀƴŘ ŀǘƳƻǎǇƘŜǊƛŎ ǾƻƭǳƳŜ ŘŜǎŎǊƛǇǝƻƴǎ ό!±5ύ ŀǊŜ ōƛǘπƳŀǇǇŜŘ мсπ
ōƛǘ ƛƴǘŜƎŜǊǎ ǘƘŀǘ ǊŜǇƻǊǘ όŀύ ŦŜŀǘǳǊŜ ǘȅǇŜ όŜΦƎΦΣ ŎƭƻǳŘ ǾǎΦ ŀŜǊƻǎƻƭύΤ όōύ ŦŜŀǘǳǊŜ ǎǳōǘȅǇŜΤ όŎύ ƭŀȅŜǊ ƛŎŜπǿŀǘŜǊ 
ǇƘŀǎŜ όŎƭƻǳŘǎ ƻƴƭȅύΤ ŀƴŘ όŘύ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƘƻǊƛȊƻƴǘŀƭ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴΦ /ƻŀǊǎŜ 
ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘǎ όŜΦƎΦΣ ƘƛƎƘΣ ƳŜŘƛǳƳΣ ƭƻǿΣ ƴƻƴŜύ ŀǊŜ ŀƭǎƻ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ŎƭŀǎǎƛŬŎŀǝƻƴΦ ¢ƘŜ 5ŀǘŀ 
5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘǎ ŦƻǊ ǘƘŜ /![Lht [н ±Ca ǇǊƻŘǳŎǘǎΣ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ŀƴŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ǇǊƻǾƛŘŜ 
ŘŜǘŀƛƭŜŘ ƳŀǇǎ ŦƻǊ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǝƻƴ ŦƻǊ ŀƭƭ ōƛǘǎ ƛƴ ǘƘŜ C/C ŀƴŘ !±5Φ 

b. CAD_Score 

/!5 ǎŎƻǊŜǎ ǇǊƻǾƛŘŜ ŀ ƴǳƳŜǊƛŎŀƭ ŎƭŀǎǎƛŬŎŀǝƻƴ ŎƻƴŬŘŜƴŎŜ ƭŜǾŜƭ ŦƻǊ ŀƭƭ ƭŀȅŜǊǎ ŜȄŀƳƛƴŜŘ ōȅ ǘƘŜ /![Lht 
ŎƭƻǳŘπŀŜǊƻǎƻƭ ŘƛǎŎǊƛƳƛƴŀǝƻƴ ό/!5ύ ŀƭƎƻǊƛǘƘƳΦ  ¢ƘŜ ǎǘŀƴŘŀǊŘ /!5 ŀƭƎƻǊƛǘƘƳ ǳǎŜǎ ŬǾŜπŘƛƳŜƴǎƛƻƴŀƭ 
ǇǊƻōŀōƛƭƛǘȅ ŘƛǎǘǊƛōǳǝƻƴ ŦǳƴŎǝƻƴǎ όt5Cǎύ ǘƻ ŎŀƭŎǳƭŀǘŜ ǎǘŀƴŘŀǊŘ /!5 ǎŎƻǊŜǎ ǊŀƴƎƛƴƎ ōŜǘǿŜŜƴ ςмлл ŀƴŘ 
мллΦ  bŜƎŀǝǾŜ ǾŀƭǳŜǎ ŘŜƴƻǘŜ ŀŜǊƻǎƻƭǎ ŀƴŘ ƴƻƴπƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ŘŜƴƻǘŜ ŎƭƻǳŘǎΦ  Lƴ ōƻǘƘ ŎŀǎŜǎΣ ƭŀǊƎŜǊ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://github.com/tvaillantdeguelis/cmlidar/tree/main/cmlidar/rgb
https://www.merriam-webster.com/dictionary/calliope
https://www.merriam-webster.com/dictionary/calliope


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ нс ƻŦ со 

ƳŀƎƴƛǘǳŘŜǎ ƛƴŘƛŎŀǘŜ ƘƛƎƘŜǊ ŎƭŀǎǎƛŬŎŀǝƻƴ ŎƻƴŬŘŜƴŎŜ ƭŜǾŜƭǎΦ  [ƛǳ Ŝǘ ŀƭΦΣ нлмф ƎƛǾŜǎ ŀ ŎƻƳǇƭŜǘŜ ǊŜǾƛŜǿ ƻŦ 
ǘƘŜ /!5 ŀƭƎƻǊƛǘƘƳΣ ŀƭƻƴƎ ǿƛǘƘ ŘŜǎŎǊƛǇǝƻƴǎ ƻŦ ǎŜǾŜǊŀƭ ǎǇŜŎƛŀƭ /!5 ǎŎƻǊŜǎ ǘƘŀǘ ƭƛŜ ƻǳǘǎƛŘŜ ǘƘŜ ςмлл ǘƻ 
млл ǊŀƴƎŜΦ 

c. Extinction_QC_532 and Extinction_QC_1064 

¢ƘŜ ŜȄǝƴŎǝƻƴ v/ ƅŀƎǎ ŀǊŜ мсπōƛǘ ƛƴǘŜƎŜǊǎ ƛƴ ǿƘƛŎƘ ŜŀŎƘ ōƛǘ ŎƻƴǾŜȅǎ ǎǇŜŎƛŬŎ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ 
ǎǘŀǘǳǎ ƻŦ ǘƘŜ ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭ ǿƘŜƴ ǘƘŜ ŀƭƎƻǊƛǘƘƳ ǘŜǊƳƛƴŀǘŜǎΦ  CƻǊ ǘǊŀƴǎǇŀǊŜƴǘ ƭŀȅŜǊǎΣ Ŧǳƭƭȅ 
ǎǳŎŎŜǎǎŦǳƭ ǎƻƭǳǝƻƴǎ ǿƛƭƭ ƘŀǾŜ ŜȄǝƴŎǝƻƴ v/ ǾŀƭǳŜǎ ƻŦ лΣ мΣ ŀƴŘ нΦ  CƻǊ ƻǇŀǉǳŜ ƭŀȅŜǊǎΣ Ŧǳƭƭȅ ǎǳŎŎŜǎǎŦǳƭ 
ǎƻƭǳǝƻƴǎ ǿƛƭƭ ƘŀǾŜ ŜȄǝƴŎǝƻƴ v/ ǾŀƭǳŜǎ ƻŦ мс ŀƴŘ муΦ  /ƻƳǇƭŜǘŜ ƭƛǎǝƴƎǎ ƻŦ ŜȄǝƴŎǝƻƴ v/ ǾŀƭǳŜǎ ŀǊŜ 
ƎƛǾŜƴ ƛƴ ¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлму ŀƴŘ ƛƴ ǘƘŜ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴǎ 5ƻŎǳƳŜƴǘǎ ŦƻǊ ǘƘŜ /![Lht [н ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ 
ŀƴŘ [н ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΦ 

d. Overlying_Integrated_Attenuated_Backscatter_532 

¢ƘŜ ƻǾŜǊƭȅƛƴƎ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊΣ ŀɹōƻǾŜΣ ƛǎ ǘƘŜ ƛƴǘŜƎǊŀƭ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŀƭǝǘǳŘŜ ƻŦ ǘƘŜ 
рон ƴƳ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ōŜǘǿŜŜƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ό¢h!Τ ƛΦŜΦΣ ǘƘŜ 
ŬǊǎǘ ǊŀƴƎŜ ōƛƴ ƛƴ ŀƴȅ [м. ǇǊƻŬƭŜύ Řƻǿƴ ǘƻ ǘƘŜ ǊŀƴƎŜ ōƛƴ ƛƳƳŜŘƛŀǘŜƭȅ ŀōƻǾŜ ǘƘŜ ƭŀȅŜǊ ǘƻǇ ŀƭǝǘǳŘŜΦ 

ŀɹōƻǾŜ ǇǊƻǾƛŘŜǎ ŀ ǉǳŀƭƛǘŀǝǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ƭŀȅŜǊ ōƻǳƴŘŀǊȅ ŘŜǘŜŎǝƻƴ ŎƻƴŬŘŜƴŎŜ ǘƘŀǘ ǳǎŜǊǎ Ŏŀƴ 
ŀǇǇƭȅ ǘƻ ŜŀŎƘ ƭŀȅŜǊ ǊŜǇƻǊǘŜŘΦ  Lƴ ƎŜƴŜǊŀƭΣ ŘŜǘŜŎǝƻƴ ŎƻƴŬŘŜƴŎŜ ŘƛƳƛƴƛǎƘŜǎ ŀǎ ŀɹōƻǾŜ ƛƴŎǊŜŀǎŜǎΦ  ɹŀōƻǾŜ ƛǎ 
ƻōǘŀƛƴŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ŎŀƭƛōǊŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭΣ ŀƴŘ ƘŜƴŎŜ Ŏŀƴ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ ŎǊǳŘŜ ǇǊƻȄȅ ŦƻǊ 
ǘƘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŀōƻǾŜ ŜŀŎƘ ƭŀȅŜǊΣ ƛǊǊŜǎǇŜŎǝǾŜ ƻŦ ǘƘŜ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦŜŀǘǳǊŜ ŘŜǘŜŎǝƻƴΦ 

e. Layer_IAB_QA_Factor 

¢ƘŜ ƭŀȅŜǊ L!. v! ŦŀŎǘƻǊ ƛǎ ŘŜŬƴŜŘ ŀǎ м π CόɹŀōƻǾŜύΣ ǿƘŜǊŜ CόŀɹōƻǾŜύ ƛǎ ǘƘŜ ŎǳƳǳƭŀǝǾŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ 
ƳŜŀǎǳǊƛƴƎ ŀ ǘƻǘŀƭ ŎƻƭǳƳƴ όƛΦŜΦΣ ¢h! ǘƻ ǘƘŜ 59a ǎǳǊŦŀŎŜύ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ Ŝǉǳŀƭ 
ǘƻ ɹ ŀōƻǾŜΦ  ±ŀƭǳŜǎ ǊŀƴƎŜ ōŜǘǿŜŜƴ л ŀƴŘ мΣ ǿƛǘƘ ƭƻǿŜǊ ǾŀƭǳŜǎ ƛƴŘƛŎŀǝƴƎ ƳƻǊŜ ǘǳǊōƛŘ ǎƪƛŜǎ ŀōƻǾŜ ŀƴŘ 
ƘŜƴŎŜ ǊŜŘǳŎŜŘ ŎƻƴŬŘŜƴŎŜ ƛƴ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǘȅ ǊŜǘǊƛŜǾŀƭǎΦ 

f. Overlying_Particulate_Optical_Depth_532 

¢ƘŜ ƻǾŜǊƭȅƛƴƎ ǇŀǊǝŎǳƭŀǘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŀǘ рон ƴƳ ǊŜǇƻǊǘǎ ǘƘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŦǊƻƳ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭǎ 
όƛΦŜΦΣ ǇŀǊǝŎǳƭŀǘŜǎύ ƳŜŀǎǳǊŜŘ ŦǊƻƳ ¢h! Řƻǿƴ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ŜŀŎƘ ŦŜŀǘǳǊŜΦ  ¢Ƙƛǎ ǾŀƭǳŜ ǇǊƻǾƛŘŜǎ ŀ ƳŜŀǎǳǊŜ 
ƻŦ ǘƘŜ ǎƛƎƴŀƭ ŀǧŜƴǳŀǝƻƴ ƛƴŎǳǊǊŜŘ ōŜŦƻǊŜ ŀƴȅ ƭŀȅŜǊ ƛǎ ŘŜǘŜŎǘŜŘΦ  CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŀǧŜƴǳŀǝƻƴ ƻŦ ǘƘŜ 
ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭ ƛƴŎǳǊǊŜŘ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ŀƴ ƻǾŜǊƭȅƛƴƎ ǇŀǊǝŎǳƭŀǘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ƻŦ мΦр ƛǎ ŜȄǇόςн Ҏ 
мΦрύ Ғ лΦлрΤ ƛΦŜΦΣ ǘƘŜ ǎƛƎƴŀƭ ǎǘǊŜƴƎǘƘ ǿƛǘƘƛƴ ǘƘŜ ƭŀȅŜǊ ƛǎ Ϥр҈ ƻŦ ǿƘŀǘ ƛǘ ǿƻǳƭŘ ƘŀǾŜ ōŜŜƴ ƘŀŘ ǘƘŜǊŜ ōŜŜƴ 
ƻƴƭȅ ŎƭŜŀǊ ǎƪƛŜǎ ŀōƻǾŜΦ /![Lht ǊŜǘǊƛŜǾŀƭǎ ƻŦ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƛƴ ƭŀȅŜǊǎ ǿƛǘƘ ƭŀǊƎŜ ƻǾŜǊƭȅƛƴƎ ƻǇǝŎŀƭ 
ŘŜǇǘƘǎ όŜΦƎΦΣ о ƻǊ ƳƻǊŜύ ǎƘƻǳƭŘ ƻƴƭȅ ōŜ ǳǎŜŘ ǿƛǘƘ ŎƻƴǎƛŘŜǊŀōƭŜ ŎŀǳǝƻƴΦ 

g. *Uncertainty_532 and *Uncertainty_1064 

vǳŀƴǝǘŀǝǾŜ ǳƴŎŜǊǘŀƛƴǘȅ ŜǎǝƳŀǘŜǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŀ ǎǳōǎǘŀƴǝŀƭ ŦǊŀŎǝƻƴ ƻŦ ǘƘŜ ƳŜŀǎǳǊŜŘΣ ǊŜǘǊƛŜǾŜŘΣ 
ŀƴŘ ŀǎǎǳƳŜŘ ǇŀǊŀƳŜǘŜǊǎ ƛƴ ǘƘŜ /![Lht [н ŀƴŀƭȅǎŜǎΦ  9ȄŀƳǇƭŜǎ ƛƴŎƭǳŘŜ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ 
ōŀŎƪǎŎŀǧŜǊ ǳƴŎŜǊǘŀƛƴǝŜǎ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллрύΣ ƭŀȅŜǊ ƻǇǝŎŀƭ ŘŜǇǘƘ ǳƴŎŜǊǘŀƛƴǝŜǎ ό̧ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмуύΣ 
ŀƴŘ ƭƛŘŀǊ Ǌŀǝƻ ǳƴŎŜǊǘŀƛƴǝŜǎ όYƛƳ Ŝǘ ŀƭΦΣ нлмуύΦ 

15. How can I identify potentially unreliable atmospheric features? 

¢ƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎ ƻũŜǊ ǎŜǾŜǊŀƭ ǇŀǊŀƳŜǘŜǊǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ƛŘŜƴǝŦȅ ǇƻǘŜƴǝŀƭƭȅ ǳƴǊŜƭƛŀōƭŜ 
ŀǘƳƻǎǇƘŜǊƛŎ ŦŜŀǘǳǊŜǎΦ  tŜǊƘŀǇǎ ǘƘŜ Ƴƻǎǘ ƛƳƳŜŘƛŀǘŜƭȅ ŀƴŘ ōǊƻŀŘƭȅ ǳǎŜŦǳƭ ƻŦ ǘƘŜǎŜ ƛǎ ǘƘŜ /!5ψ{ŎƻǊŜΣ 
ŘŜǎŎǊƛōŜŘ ƛƴ C!v ІмпΦōΦ  /!5 ǎŎƻǊŜǎ ŀǊŜ ǊŜǇƻǊǘŜŘ ƛƴ ŀƭƭ [н ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ƻƴ ŀ ǇŜǊ ƭŀȅŜǊ ōŀǎƛǎ ŀƴŘ ƛƴ ǘƘŜ [н 
ŎƭƻǳŘ ŀƴŘ ŀŜǊƻǎƻƭ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ƻƴ ŀ ǇŜǊ ǊŀƴƎŜ ōƛƴ ōŀǎƛǎΦ  {ǘŀƴŘŀǊŘ /!5 ǎŎƻǊŜǎ ǊŀƴƎŜ ōŜǘǿŜŜƴ ςмлл ŀƴŘ 
мллΣ ǿƛǘƘ ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ŘŜƴƻǝƴƎ ŀŜǊƻǎƻƭǎ ŀƴŘ ƴƻƴπƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ŘŜƴƻǝƴƎ ŎƭƻǳŘǎΦ  [ŀǊƎŜǊ ƳŀƎƴƛǘǳŘŜǎ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ нт ƻŦ со 

ƛƴŘƛŎŀǘŜ ƘƛƎƘŜǊ ŎƭŀǎǎƛŬŎŀǝƻƴ ŎƻƴŬŘŜƴŎŜΦ  !ǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ тΣ ǘƘŜ CŜŀǘǳǊŜ /ƭŀǎǎƛŬŎŀǝƻƴ CƭŀƎǎ όƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎύ ŀƴŘ !ǘƳƻǎǇƘŜǊƛŎ ±ƻƭǳƳŜ 5ŜǎŎǊƛǇǝƻƴǎ όǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎύ ǇŀǊǝǝƻƴ /!5 ǎŎƻǊŜǎ ƛƴǘƻ ŦƻǳǊ ƎŜƴŜǊŀƭ 
ŎƭŀǎǎƛŬŎŀǝƻƴ ŎƻƴŬŘŜƴŎŜ ƎǊƻǳǇǎΦ  CŜŀǘǳǊŜǎ ǿƛǘƘ /!5 ǎŎƻǊŜ ƳŀƎƴƛǘǳŘŜǎ ƭŜǎǎ ǘƘŀƴ нл ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ 
ǎǳǎǇƛŎƛƻǳǎκǳƴǊŜƭƛŀōƭŜΦ 

Table 7: Feature classification confidence as a function of CAD score magnitude, as reported in the FCF 
and AVD parameters 

Classification Confidence CAD Score Range 

high рл Җ |CAD|Җ млл 

medium 5л Җ μ/!5μ ғ 70 

low нл Җ μ/!5μ ғ рл 

none   0 Җ μ/!5μ ғ нл 

CƛƎǳǊŜ мп ǎƘƻǿǎ ǘƘŜ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ /!5 ǎŎƻǊŜǎ ŦƻǊ ŀƭƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳ ǊŜǎƻƭǳǝƻƴǎ 
ŦƻǊ ǘƘŜ ŜƴǝǊŜ ƳƛǎǎƛƻƴΦ  CƻǊ ŀ Ƙƻǎǘ ƻŦ ǊŜŀǎƻƴǎΣ /!5 ǎŎƻǊŜǎ ŀǊŜ ǎŜŜƴ ǘƻ ǾŀǊȅ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ƻŦ 
ƘƻǊƛȊƻƴǘŀƭ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŘŜǘŜŎǝƻƴΦ ¢ƘŜ ŦǊŀŎǝƻƴ ƻŦ ƴƻ ŎƻƴŬŘŜƴŎŜ ƭŀȅŜǊǎ όл Җ μ/!5μ ғ нлύ ƛǎ нн҈ 
ŦƻǊ нл ƪƳ ŘŜǘŜŎǝƻƴǎ ŀƴŘ мт҈ ŦƻǊ ул ƪƳ ŘŜǘŜŎǝƻƴǎΦ  CƻǊ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴΣ ǘƘŜ ŦǊŀŎǝƻƴ 
ƻŦ ƴƻ ŎƻƴŬŘŜƴŎŜ ƭŀȅŜǊǎ Ŧŀƭƭǎ ǘƻ п҈Φ  ²ƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŀƭƭ ǳƴƛǉǳŜ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴǎΣ ǘƘŜ ƴƻ ŎƻƴŬŘŜƴŎŜ 
ŦǊŀŎǝƻƴ ƛǎ тΦр҈Φ  уп҈ ƻŦ ŀƭƭ ŀŜǊƻǎƻƭǎ ŀǊŜ ŎƭŀǎǎƛŬŜŘ ŀǎ ƘƛƎƘ ŎƻƴŬŘŜƴŎŜ όπмлл Җ /!5 Җ πтлύ ŀǎ ŀǊŜ ут҈ ƻŦ ŀƭƭ 
ŎƭƻǳŘǎ όтл Җ /!5 Җ мллύΦ 

 

Figure 14:  Distributions of CAD scores according to feature detection resolution.  The pale green bars 
show the distribution of features detected at 5 km.  The orange and blue lines show, respectively, the 
distributions of features detected at 20 km and 80 km resolutions.  The purple line shows the distribution of 
CAD scores composited for all unique layers. 

wŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ όƛΦŜΦΣ ɲ·κ·ύ ƻũŜǊ ŀƴƻǘƘŜǊ ǳǎŜŦǳƭ ƳŜǘǊƛŎ ŦƻǊ ŜǾŀƭǳŀǝƴƎ ƭŀȅŜǊ ǊŜƭƛŀōƛƭƛǘȅΦ  5ŀǘŀ ǳǎŜǊǎ ŀǊŜ 
ǿŀǊƴŜŘΣ ƘƻǿŜǾŜǊΣ ǘƘŀǘ /![Lht {bw ƛǎ ƴƻǘŀōƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ Ƴƻǎǘ ƻǘƘŜǊ ǎǇŀŎŜπōŀǎŜŘ ǎŜƴǎƻǊǎΣ ŀƴŘ 
ƘŜƴŎŜ ǘƘŜ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ ōƻǘƘ ƳŜŀǎǳǊŜŘ ŀƴŘ ǊŜǘǊƛŜǾŜŘ ǉǳŀƴǝǝŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŀōƭȅ ƭŀǊƎŜǊΦ   

.ŜŎŀǳǎŜ /![Lht {bw ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ǎƛƎƴŀƭ ƭŜǾŜƭǎΣ ŦŀƛƴǘŜǊ ŦŜŀǘǳǊŜǎ όŜΦƎΦΣ t.[ ŀŜǊƻǎƻƭǎύ ǿƛƭƭ 
ǘȅǇƛŎŀƭƭȅ ƘŀǾŜ ƘƛƎƘŜǊ ǊŜƭŀǝǾŜ ŜǊǊƻǊǎ ǘƘŀƴ ƳƻǊŜ Ǌƻōǳǎǘ ǘŀǊƎŜǘǎ όŜΦƎΦΣ ǿŀǘŜǊ ŎƭƻǳŘǎύΦ  {ƛƳƛƭŀǊƭȅΣ ŀǎ ǎŜŜƴ ƛƴ 
CƛƎǳǊŜ мрΣ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ƳŜŀǎǳǊŜŘ ŘǳǊƛƴƎ ŘŀȅƭƛƎƘǘ ŀǊŜΣ ŀƭƳƻǎǘ ǿƛǘƘƻǳǘ ŜȄŎŜǇǝƻƴΣ ƘƛƎƘŜǊ ǘƘŀƴ 
ǘƘƻǎŜ ƳŜŀǎǳǊŜŘ ŘǳǊƛƴƎ ƴƛƎƘǩƳŜ ƻǇŜǊŀǝƻƴǎΦ  CƛƴŀƭƭȅΣ ŀƴŘ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎƭȅΣ ǘƘŜ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦƻǊ 
ƛƴŘƛǾƛŘǳŀƭ ǊŀƴƎŜ ōƛƴǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ǿƛƭƭ ōŜ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ǊŜƭŀǝǾŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ŦƻǊ ǘƘŜ 
Ŧǳƭƭ ƭŀȅŜǊ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΦ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ ну ƻŦ со 

 

Figure 15: Relative uncertainty, ȹɔǋ532 / ɔǋ532, in CALIOPôs 532 nm integrated attenuated backscatter for ice 
clouds detected at 5 km resolution that were the uppermost layer in each column.  Data are restricted to 
layers classified as randomly oriented ice (ROI) clouds with high confidence and having 532 nm extinction 
QC flags of 0, 1, 2, 16, or 18.  Daytime relative uncertainty is uniformly higher than nighttime uncertainty 
due to the large solar background signals present during daytime.  For both daytime and nighttime, relative 
uncertainties generally decrease with increasing ɔǋ532. 

CƻǊ ǳǎŜǊǎ ƻŦ /![Lht ƭŀȅŜǊ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎΣ ǘƘŜ 9ȄǝƴŎǝƻƴψv/ψрон ŀƴŘ 9ȄǝƴŎǝƻƴψv/ψмлсп ƅŀƎǎ ǇǊƻǾƛŘŜ 
ŜǎǎŜƴǝŀƭ ƎǳƛŘŀƴŎŜΦ  CƻǊ Ƴƻǎǘ ŀǇǇƭƛŎŀǝƻƴǎΣ Ŧǳƭƭȅ ǎǳŎŎŜǎǎŦǳƭ ǎƻƭǳǝƻƴǎ ǿƛƭƭ ƘŀǾŜ ŜȄǝƴŎǝƻƴ v/ ǾŀƭǳŜǎ ƻŦ лΣ мΣ 
нΣ мсΣ ƻǊ му ƻƴƭȅΦ  Lƴ ŎŜǊǘŀƛƴ ǊŜƭŀǝǾŜƭȅ ǊŀǊŜ ǎƛǘǳŀǝƻƴǎ ς ŜΦƎΦΣ ǎǘǊƻƴƎƭȅ ǎŎŀǧŜǊƛƴƎΣ ƻǇǝŎŀƭƭȅ ǘƘƛŎƪ Řǳǎǘ ƭŀȅŜǊǎ ς 
v/ ǾŀƭǳŜǎ ƻŦ с Ƴŀȅ ŀƭǎƻ ōŜ ŀǎǎƛƎƴŜŘ ǘƻ ŀ ǾŀƭƛŘ ǎƻƭǳǝƻƴΦ  ¢Ƙƛǎ ǘƻǇƛŎ ƛǎ ŜȄǇƭƻǊŜŘ ƛƴ ǎƻƳŜ ŘŜǘŀƛƭ ƛƴ ǘƘŜ 
wŜŜǾŀƭǳŀǝƴƎ 9ȄǝƴŎǝƻƴ v/ Ґ с ǎŜŎǝƻƴ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΦ  

CƛƴŀƭƭȅΣ ŦƻǊ ŀƴȅ ŀƴŀƭȅǎŜǎ ƻŦ ƭŀȅŜǊ ƎŜƻƳŜǘǊƛŎ ŀƴŘ ƻǇǝŎŀƭ ŘŜǇǘƘǎΣ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ 
hǇŀŎƛǘȅψCƭŀƎ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ƛǎ ŜǎǎŜƴǝŀƭΦ  /![Lht Ŏŀƴƴƻǘ ƳŜŀǎǳǊŜ ǘƘŜ ǘǊǳŜ ōŀǎŜ ƻŦ ǘƻǘŀƭƭȅ ŀǧŜƴǳŀǝƴƎ 
όƛΦŜΦ ƻǇŀǉǳŜύ ŦŜŀǘǳǊŜǎΦ  LƴǎǘŜŀŘΣ ǘƘŜ ōŀǎŜ ŀƭǝǘǳŘŜǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎ ŦƻǊ ǘƘŜǎŜ ƭŀȅŜǊǎ 
Ƴǳǎǘ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ŀǇǇŀǊŜƴǘ ōŀǎŜǎ ǘƘŀǘ Řƻ ƴƻǘ ƛƴŘƛŎŀǘŜ ǘƘŜ Ŧǳƭƭ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜΣ ōǳǘ 
ƛƴǎǘŜŀŘ ƳŀǊƪ ǘƘŜ ŀƭǝǘǳŘŜ ŀǘ ǿƘƛŎƘ ǘƘŜ ƭŀǎŜǊ ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭ ŎƻǳƭŘ ƴƻ ƭƻƴƎŜǊ ōŜ ŘƛǎǝƴƎǳƛǎƘŜŘ ŦǊƻƳ ǘƘŜ 
ŀƳōƛŜƴǘ ƴƻƛǎŜΦ  {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ƻǇŀǉǳŜ ƭŀȅŜǊǎ ŀǊŜ ŀǇǇŀǊŜƴǘ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ǘƘŀǘ 
ǊŜǇǊŜǎŜƴǘ ǘƘŜ ŦŜŀǘǳǊŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ǇŜƴŜǘǊŀǘŜŘ ǿƘŜƴ ǘƘŜ ōŜŀƳ ǿŀǎ Ŭƴŀƭƭȅ ŜȄǝƴƎǳƛǎƘŜŘΦ  ¢ƘŜ hǇŀŎƛǘȅψCƭŀƎ 
ŦƻǊ ƻǇŀǉǳŜ ŦŜŀǘǳǊŜǎ ƛǎ ǎŜǘ ǘƻ мΦ  hǘƘŜǊǿƛǎŜΣ ǘƘŜ hǇŀŎƛǘȅψCƭŀƎ ƛǎ ǎŜǘ ǘƻ лΦ  ! ƭŀȅŜǊ ƛǎ ŎƭŀǎǎƛŬŜŘ ŀǎ ƻǇŀǉǳŜ 
ǿƘŜƴ ƛǘ ƛǎ ǘƘŜ ƭƻǿŜǎǘ ŀǘƳƻǎǇƘŜǊƛŎ ŦŜŀǘǳǊŜ ƛƴ ŀ ŎƻƭǳƳƴ ŀƴŘ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ Ŏŀƴƴƻǘ ōŜ ŘŜǘŜŎǘŜŘ ōŜƴŜŀǘƘ 
ƛǘΦ  Lƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀǘ Ƴƻǎǘ ƻƴŜ ƻǇŀǉǳŜ ƭŀȅŜǊ ƛƴ ŜŀŎƘ ŎƻƭǳƳƴΦ 

16. Is CALIOP data processing uniform over the entire Earth? 

Ş̂ǎΣ ǘƘŜ ǎŀƳŜ ǎǳƛǘŜ ƻŦ ǊŜǘǊƛŜǾŀƭ ŀƭƎƻǊƛǘƘƳǎ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ŀƭƭ /![Lht Řŀǘŀ ǳƴƛŦƻǊƳƭȅ ŀǊƻǳƴŘ ǘƘŜ ŜƴǝǊŜ ƎƭƻōŜ 
ŦƻǊ ǘƘŜ ŜƴǝǊŜ ƳƛǎǎƛƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜǎŜ ǊŜǘǊƛŜǾŀƭǎ ǾŀǊƛŜǎΣ ōƻǘƘ ǎǇŀǝŀƭƭȅ ŀƴŘ ǘŜƳǇƻǊŀƭƭȅΦ  ¢ƘŜ 
ǎƛƴƎƭŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŎŀǳǎŜ ƻŦ Řŀǘŀ ǉǳŀƭƛǘȅ ǾŀǊƛŀōƛƭƛǘȅ ǿƛǘƘƛƴ ŀƴȅ ŬȄŜŘ ƭŀǝǘǳŘŜπƭƻƴƎƛǘǳŘŜ ǊŜƎƛƻƴ ƛǎ ǘƘŜ 
ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ƛƴŎƛŘŜƴǘ ǎǳƴƭƛƎƘǘ ŀǘ ǘƘŜ ƻǾŜǊǇŀǎǎ ǝƳŜΦ  ¢ƘŜ ƘƛƎƘ ǎƻƭŀǊ ōŀŎƪƎǊƻǳƴŘ ǎƛƎƴŀƭ ǇǊŜǎŜƴǘ ŘǳǊƛƴƎ 
ǘƘŜ ǎǳƴƭƛǘ ǇƻǊǝƻƴǎ ƻŦ ǘƘŜ ƻǊōƛǘ όƛΦŜΦΣ ŘŀȅǝƳŜ Řŀǘŀύ ƎŜƴŜǊŀǘŜǎ ǎǳōǎǘŀƴǝŀƭƭȅ ƳƻǊŜ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ ǘƘŀƴ ƛǎ 
ǎŜŜƴ ƛƴ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀŎǉǳƛǊŜŘ ǿƘŜƴ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ƛǎ ƛƴ Ŧǳƭƭ ŘŀǊƪƴŜǎǎ όƛΦŜΦΣ ƴƛƎƘǩƳŜ ŘŀǘŀύΦ  5ŀǘŀ ǉǳŀƭƛǘȅ 
ǿƛƭƭ ǘƘŜǊŜŦƻǊŜ ǾŀǊȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƭƻŎŀƭ ŘƛǳǊƴŀƭ ŎȅŎƭŜΣ ǿƛǘƘ {bw ōŜƛƴƎ ǎƛƎƴƛŬŎŀƴǘƭȅ ƭƻǿŜǊ ŘǳǊƛƴƎ ǘƘŜ Řŀȅ 
ǘƘŀƴ ŀǘ ƴƛƎƘǘΦ  CǳǊǘƘŜǊƳƻǊŜΣ ŀǎ ǎŜŜƴ ƛƴ CƛƎǳǊŜ мсΣ ǘƘŜ ŘŀȅǝƳŜ ƴƻƛǎŜ ŜƴƘŀƴŎŜƳŜƴǘǎ ŀƭǎƻ ŘŜǇŜƴŘ ǎǘǊƻƴƎƭȅ 
ƻƴ ǘƘŜ ŀƭōŜŘƻ ƻŦ ǘƘŜ ǎŎŜƴŜ ōŜƛƴƎ ƻōǎŜǊǾŜŘΦ  ¢ƘŜ ƴƻƛǎŜ ƳŀƎƴƛǘǳŘŜǎ ƛƴ ǎƛƎƴŀƭǎ ƳŜŀǎǳǊŜŘ ŀōƻǾŜ ŘŀȅǝƳŜ 
ǎǘǊŀǘǳǎ ŎƭƻǳŘǎ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘƻǎŜ ƳŜŀǎǳǊŜŘ ƛƴ ŎƭƻǳŘπŦǊŜŜ ǎƪƛŜǎ ƻǾŜǊ ǘƘŜ ƻŎŜŀƴΤ ŜΦƎΦΣ ǎŜŜ ǘƘŜ 
ƴƻƛǎŜ ŜƴǾŜƭƻǇ ŘƛǎŎƻƴǝƴǳƛǘȅ Ƨǳǎǘ ƴƻǊǘƘ ƻŦ нрΦлпϲ{ ƛƴ CƛƎǳǊŜ мсΦ 5ŀȅǝƳŜ ǊŜǘǊƛŜǾŀƭǎ ƻŦ ǎǇŀǝŀƭ ŀƴŘ ƻǇǝŎŀƭ 
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Figure 16: Daytime measurements acquired over the south-central Pacific on 2008-10-30.  Note the 
significant change in noise magnitudes as the lidar transitions from measuring dense water clouds to clear 
skies over the ocean (e.g., just north of 25.04Á S). 

/ŀƭƛōǊŀǝƻƴ ŀŎŎǳǊŀŎƛŜǎ ŀƴŘ ǳƴŎŜǊǘŀƛƴǝŜǎ Ŏŀƴ ŀƭǎƻ ǾŀǊȅ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ƎŜƻǇƘȅǎƛŎŀƭ ƭƻŎŀǝƻƴ ŀƴŘκƻǊ ǎŜŀǎƻƴΦ  
²ƛǘƘƛƴ ǘƘŜ {!!Σ ƛƴŎǊŜŀǎŜŘ ǊŀŘƛŀǝƻƴ ƛƴ ǘƘŜ ±ŀƴ !ƭƭŜƴ .Ŝƭǘǎ ƛƴǘǊƻŘǳŎŜǎ ŀŘŘƛǝƻƴŀƭ ƴƻƛǎŜ ŜǾŜǊȅǿƘŜǊŜ ƛƴ ǘƘŜ 
ǇǊƻŬƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎΦ  ¢ƘŜ ŀŘŘƛǝƻƴŀƭ ƴƻƛǎŜ ŀǘ ǘƘŜ ƘƛƎƘŜǎǘ ŀƭǝǘǳŘŜǎ ƭŜŀŘǎ ǘƻ ƛƴŎǊŜŀǎŜŘ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴ ǘƘŜ 
рон ƴƳ ƴƛƎƘǩƳŜ ŎŀƭƛōǊŀǝƻƴ όōŜŎŀǳǎŜ ŦŜǿŜǊ ǾŀƭƛŘ ŎŀƭƛōǊŀǝƻƴ ǎŀƳǇƭŜǎ ŀǊŜ ŦƻǳƴŘύΣ ǿƘƛŎƘ ƛƴ ǘǳǊƴ ǇǊƻǇŀƎŀǘŜǎ 
ƛƴǘƻ ǘƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ƻŦ ŀƭƭ ǎǳōǎŜǉǳŜƴǘƭȅ ŘŜǊƛǾŜŘ ǇŀǊŀƳŜǘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ {!! ƭŀǝǘǳŘŜ ōŜƭǘΣ ōƻǘƘ ŘŀȅǝƳŜ 
ŀƴŘ ƴƛƎƘǩƳŜ όbƻŜƭ Ŝǘ ŀƭΦΣ нлмпΤ YŀǊ Ŝǘ ŀƭΦΣ нлмуΤ DŜǘȊŜǿƛŎƘ Ŝǘ ŀƭΦΣ нлмуύΦ  hǳǘǎƛŘŜ ǘƘŜ {!!Σ ƴƻƛǎŜ ƭŜǾŜƭǎ ƛƴ 
ǘƘŜ рон ƴƳ ŎŀƭƛōǊŀǝƻƴ ǊŜƎƛƻƴ ŀǊŜ ǊŜƭŀǝǾŜƭȅ ǎǘŀōƭŜ ŜȄŎŜǇǘ ŀǘ ǘƘŜ ǇƻƭŜǎΣ ǿƘƛŎƘ ǎƘƻǿ ǎƻƳŜ ƛƴŎǊŜŀǎŜ ƛƴ 
ǊŀŘƛŀǝƻƴπƛƴŘǳŎŜŘ ƴƻƛǎŜ όIǳƴǘ Ŝǘ ŀƭΦΣ нллфύΦ  aƻǊŜƻǾŜǊΣ ƳƻƭŜŎǳƭŀǊ ŘŜƴǎƛǝŜǎ Ŏŀƴ ǾŀǊȅ ǎƛƎƴƛŬŎŀƴǘƭȅΣ ŀƴŘ ŀǊŜ 
ŜǎǇŜŎƛŀƭƭȅ ƭƻǿ ƛƴ ǘƘŜ ǿƛƴǘŜǊǝƳŜ ǇƻƭŀǊ ǾƻǊǝŎŜǎΣ ǿƘƛŎƘΣ ǿƘŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǊŀŘƛŀǝƻƴ ƴƻƛǎŜΣ 
Ŏŀƴ ŎŀǳǎŜ ƛƴǘŜǊƳƛǧŜƴǘ ƛƴŎǊŜŀǎŜǎ ƛƴ ƴƛƎƘǩƳŜ ŎŀƭƛōǊŀǝƻƴ ǳƴŎŜǊǘŀƛƴǝŜǎ όYŀǊ Ŝǘ ŀƭΦΣ нлмуύΦ 

!ƴƻǘƘŜǊ ŦǳƴŘŀƳŜƴǘŀƭ ƭƛƳƛǘŀǝƻƴ ƻƴ /![Lht Řŀǘŀ ǉǳŀƭƛǘȅ ǳƴƛŦƻǊƳƛǘȅ ƛǎ ǘƘŜ ǾŜǊǝŎŀƭƭȅ ǾŀǊȅƛƴƎ {bw ƻŦ ǘƘŜ 
ƳŜŀǎǳǊŜƳŜƴǘǎΦ CƻǊ ǘƘŜ ǳǇǇŜǊƳƻǎǘ ƭŀȅŜǊ ƛƴ ŀƴȅ ǇǊƻŬƭŜΣ ǘƘŜ {bw ŦƻǊ ƴƛƎƘǩƳŜ Řŀǘŀ ƛǎ ƭŀǊƎŜƭȅ ŀ ŦǳƴŎǝƻƴ ƻŦ 
ǘƘŜ ƭƛŘŀǊ ƛƴǎǘǊǳƳŜƴǘ ǎǘŀǘŜ ŀƴŘ ŦŜŀǘǳǊŜ ǎŎŀǧŜǊƛƴƎ ƛƴǘŜƴǎƛǘȅ ŀƴŘ ƎŜƴŜǊŀƭƭȅ ŘƻŜǎ ƴƻǘ ǾŀǊȅ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ƻǊōƛǘ 
ƭƻŎŀǝƻƴΦ IƻǿŜǾŜǊΣ ŦƻǊ ōƻǘƘ ƴƛƎƘǩƳŜ ŀƴŘ ŘŀȅǝƳŜ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭ ƛǎ ƛƴŎǊŜŀǎƛƴƎƭȅ 
ŀǧŜƴǳŀǘŜŘ ŀǎ ƛǘ ǇŜƴŜǘǊŀǘŜǎ ŦǳǊǘƘŜǊ ƛƴǘƻ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜΦ Lƴ ǇŀǊǝŎǳƭŀǊΣ ǘƘŜ {bw ƛǎ ǊŜŘǳŎŜŘ ŀƊŜǊ ǘƘŜ 
ƭŀǎŜǊ ƭƛƎƘǘ ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ƭŀȅŜǊǎ ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ ǇŀǊǝŎǳƭŀǘŜǎΣ ǎƻ ǘƘŀǘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ ŀƴ ƻǘƘŜǊǿƛǎŜ 
ƛŘŜƴǝŎŀƭ ŀŜǊƻǎƻƭ ƭŀȅŜǊ ǿƛƭƭ ƘŀǾŜ ƘƛƎƘŜǊ {bw ƛƴ ŎƭƻǳŘπŦǊŜŜ ŎƻƴŘƛǝƻƴǎ ǘƘŀƴ όŦƻǊ ŜȄŀƳǇƭŜύ ƻƴ ǘƘƻǎŜ ƻŎŎŀǎƛƻƴǎ 
ǿƘŜƴ ǘƘŜǊŜ ŀǊŜ ŎƛǊǊǳǎ ŎƭƻǳŘǎ ƻǾŜǊƘŜŀŘΦ 

17. What are ΨŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎΩ and why are they important? 

/ƻƴǎǘǊŀƛƴŜŘ ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭǎ ŀǊŜ ŀǧŜƳǇǘŜŘ ǿƘŜƴŜǾŜǊ ǎǳƛǘŀōƭŜ ǊŜƎƛƻƴǎ ƻŦ άŎƭŜŀǊ ǎƪȅέ Ŏŀƴ ōŜ ŦƻǳƴŘ 
ƛƳƳŜŘƛŀǘŜƭȅ ŀōƻǾŜ ŀƴŘ ƛƳƳŜŘƛŀǘŜƭȅ ōŜƭƻǿ ŀ ŦŜŀǘǳǊŜ ό̧ƻǳƴƎ Ŝǘ ŀƭΦΣ нллфύΦ  ¢ƘŜ ƳŜŀƴ ŀǧŜƴǳŀǘŜŘ ǎŎŀǧŜǊƛƴƎ 
Ǌŀǝƻ ƛƴ ǘƘŜ ƭƻǿŜǊ ŎƭŜŀǊπǎƪȅ ǊŜƎƛƻƴ ŘƛǾƛŘŜŘ ōȅ ǘƘŜ ƳŜŀƴ ŀǧŜƴǳŀǘŜŘ ǎŎŀǧŜǊƛƴƎ Ǌŀǝƻ ƛƴ ǘƘŜ ǳǇǇŜǊ ŎƭŜŀǊπǎƪȅ 
ǊŜƎƛƻƴ ǇǊƻǾƛŘŜǎ ŀ ŘƛǊŜŎǘ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜ ǘǿƻπǿŀȅ ǘǊŀƴǎƳƛǧŀƴŎŜΦ ¢Ƙƛǎ ǾŀƭǳŜ ƛǎ ǳǎŜŘ ǘƻ 
ŎƻƴǎǘǊŀƛƴ ǘƘŜ ǎƻƭǳǝƻƴ ƻŦ ǘƘŜ ƭƛŘŀǊ Ŝǉǳŀǝƻƴ ŀƴŘ ǊŜǘǊƛŜǾŜ ƻǇǝƳƛȊŜŘ ŜǎǝƳŀǘŜǎ ƻŦ ŦŜŀǘǳǊŜ ƭƛŘŀǊ ǊŀǝƻǎΦ  
/ƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎ ŘŜƭƛǾŜǊ ǘƘŜ ƘƛƎƘŜǎǘ ǉǳŀƭƛǘȅ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎΣ ŀƴŘ ƭƛŘŀǊ 
Ǌŀǝƻǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎΦ 

¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ŎƭŜŀǊ ǎƪȅ ƛƳƳŜŘƛŀǘŜƭȅ ŀōƻǾŜ ŀƴŘ ōŜƭƻǿ ŀ ƭŀȅŜǊ ƭƛƳƛǘǎ ǘƘŜ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƻŦ ǘƘŜ 
ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭ ƳŜǘƘƻŘΦ  .ȅ ŘŜŬƴƛǝƻƴΣ ǎǳǊŦŀŎŜ ŀǧŀŎƘŜŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ǿƛƭƭ ƴŜǾŜǊ ōŜ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ ол ƻŦ со 

ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎΦ  hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ ŎƛǊǊǳǎ ŎƭƻǳŘǎ ŀǊŜ ŦǊŜǉǳŜƴǘƭȅ ƻōǘŀƛƴŜŘ 
Ǿƛŀ ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎΦ   

/ƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎ Ŏŀƴ ōŜ ǊŜŀŘƛƭȅ ƛŘŜƴǝŬŜŘ ƛƴ ǘƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎ ōȅ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ƭŜŀǎǘ 
ǎƛƎƴƛŬŎŀƴǘ ōƛǘ ƛƴ ǘƘŜ 9ȄǝƴŎǝƻƴψv/ψCƭŀƎψронΦ  LŦ ǘƘƛǎ ōƛǘ ƛǎ ǘƻƎƎƭŜŘ ƻƴΣ ŀ ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭ Ƙŀǎ ōŜŜƴ 
ŀǧŜƳǇǘŜŘΦ  hǘƘŜǊ ōƛǘǎ ƛƴ ǘƘŜ v/ ƅŀƎ ǿƛƭƭ ǇǊƻǾƛŘŜ ŦǳǊǘƘŜǊ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŀƭƎƻǊƛǘƘƳ ǎǳŎŎŜǎǎΦ 
9ȄǝƴŎǝƻƴψv/ψCƭŀƎψрон Ґ м ƛƴŘƛŎŀǘŜǎ ŀ Ŧǳƭƭȅ ǎǳŎŎŜǎǎŦǳƭ ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭΦ  .ŜŎŀǳǎŜ ǘƘŜ млсп ƴƳ 
ƳƻƭŜŎǳƭŀǊ ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭ ƛǎ ǎƻ ǿŜŀƪ ŀƴŘ ǘƘŜ !t5 ŘŀǊƪ ƴƻƛǎŜ ƛǎ ǎƻ ƘƛƎƘΣ ŎƻƴǎǘǊŀƛƴŜŘ ǎƻƭǳǝƻƴǎ ŀǊŜ ƴƻǘ 
ǾƛŀōƭŜ ŀǘ млсп ƴƳΦ 

/![LhtΩS VERTICAL AND HORIZONTAL DATA PRODUCT RESOLUTIONS 

¢ƻ ƳŜŜǘ Řŀǘŀ Řƻǿƴƭƛƴƪ ǾƻƭǳƳŜ ǊŜǎǘǊƛŎǝƻƴǎΣ /![Lht ƛǎ ŀǾŜǊŀƎŜŘ ƻƴōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ǇǊƛƻǊ ǘƻ ōŜƛƴƎ 
ǘŜƭŜƳŜǘŜǊŜŘ ǘƻ ƎǊƻǳƴŘ ǎǘŀǝƻƴǎ ƻƴ 9ŀǊǘƘΦ  ¢Ƙƛǎ ƘŜƛƎƘǘπǾŀǊȅƛƴƎ ƻƴōƻŀǊŘ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ ƛǎ ŜȄǇƭŀƛƴŜŘ ƛƴ 
ŘŜǘŀƛƭ ƛƴ C!v ІсΥ ²Ƙŀǘ ŀǊŜ /![LhtΩǎ ǎŀƳǇƭƛƴƎ ǊŜǎƻƭǳǝƻƴǎΚ  

[ŀǊƎŜƭȅ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƻƴōƻŀǊŘ ŀǾŜǊŀƎƛƴƎΣ ǘƘŜ ǇǳōƭƛŎƭȅ ŘƛǎǘǊƛōǳǘŜŘ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎ Ƴŀȅ Ŏƻƴǘŀƛƴ ŀ 
ƳƛȄ ƻŦ ŘƛũŜǊŜƴǘ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ƭŜǾŜƭΦ  ¢ƘŜ [л Řŀǘŀ ŀƴŘ [м. Řŀǘŀ ŀǊŜ 
ŘƛǎǘǊƛōǳǘŜŘ ŀǘ ǇǎŜǳŘƻπǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΣ ǿƛǘƘ Řŀǘŀ ǘƘŀǘ ŀǊŜ ŀǾŜǊŀƎŜŘ ƘƻǊƛȊƻƴǘŀƭƭȅ ƻƴōƻŀǊŘ όǎŜŜ ¢ŀōƭŜ 
сύ ōŜƛƴƎ ǊŜǇƭƛŎŀǘŜŘ ŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƳƛƳƛŎ ǘǊǳŜ ǎƛƴƎƭŜ ǎƘƻǘ ŘŀǘŀΦ  ¢ƘŜ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴǎ ƛƴ ǘƘŜ [л ŀƴŘ [м. 
ǇǊƻŘǳŎǘǎ ǾŀǊȅ ǿƛǘƘ ŀƭǝǘǳŘŜ ŀƴŘ ŀǊŜ ƛŘŜƴǝŎŀƭ ǘƻ ǘƘŜ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴǎ ƛƴ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ ŘŀǘŀΦ  CƻǊ ǘƘŜ [о 
ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ǿƘƛŎƘ ŀǊŜ ŀƎƎǊŜƎŀǘŜŘ ƻǾŜǊ ƭŀǊƎŜ ǎǇŀǝŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ŜȄǘŜƴǘǎΣ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άƘƻǊƛȊƻƴǘŀƭ 
ǊŜǎƻƭǳǝƻƴέ ǾŀƴƛǎƘŜǎΣ ŀƴŘ ƛǎ ƛƴǎǘŜŀŘ ǊŜǇƭŀŎŜŘ ōȅ ŀ н5 ŀǊŜŀƭ ǊŜǎƻƭǳǝƻƴΦ  !ƭǘƘƻǳƎƘ ƴƻǘ ƛŘŜƴǝŎŀƭ ŀŎǊƻǎǎ ŀƭƭ 
ǇǊƻŘǳŎǘǎΣ ǘƘŜǎŜ ŀǊŜŀƭ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ŀƭƭ ŎƻƴƎǊǳŜƴǘ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊΦ  {ƻ ǘƻƻ ŀǊŜ ǘƘŜ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴǎΥ 
осл Ƴ ŦƻǊ ǘƘŜ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ǇǊƻŘǳŎǘΣ мнл Ƴ ŦƻǊ ǘƘŜ ŎƭƻǳŘ ƛŎŜ ǇǊƻŘǳŎǘΣ ŀƴŘ сл Ƴ ŦƻǊ ǘƘŜ ǘǊƻǇƻǎǇƘŜǊƛŎ 
ŀŜǊƻǎƻƭ ŀƴŘ ŎƭƻǳŘ ƻŎŎǳǊǊŜƴŎŜ ǇǊƻŘǳŎǘǎΦ 

/![LhtΩǎ ƻƴōƻŀǊŘ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ ƛƳǇƻǎŜǎ ƛǘǎ Ƴƻǎǘ ǎǘǊƛƴƎŜƴǘ ŎƘŀƭƭŜƴƎŜǎ ƻƴ ǘƘŜ ƭŜǾŜƭ н ǊŜǘǊƛŜǾŀƭǎΦ  ¢ƘŜ 
ǇŜŀƪ ōŀŎƪǎŎŀǧŜǊ ƛƴǘŜƴǎƛǝŜǎ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜǎ ƳŜŀǎǳǊŜŘ ōȅ ǎǇŀŎŜπōƻǊƴŜ ƭƛŘŀǊ ǊŀƴƎŜ ƻǾŜǊ ǎŜǾŜǊŀƭ ƻǊŘŜǊǎ ƻŦ 
ƳŀƎƴƛǘǳŘŜΦ {ǘǊƻƴƎƭȅ ǎŎŀǧŜǊƛƴƎ ŦŜŀǘǳǊŜǎ ǎǳŎƘ ŀǎ ǎǘǊŀǘǳǎ ŀƴŘ ŦŀƛǊπǿŜŀǘƘŜǊ ŎǳƳǳƭǳǎ ŎƭƻǳŘǎ ŀǊŜ Ŝŀǎƛƭȅ 
ŘŜǘŜŎǘŜŘ ǿƛǘƘƛƴ ŀ ǎƛƴƎƭŜ ƭŀǎŜǊ ǇǳƭǎŜΦ CƻǊ ƳƻǊŜ ǘŜƴǳƻǳǎ ŦŜŀǘǳǊŜǎ ς ŜΦƎΦΣ ǘƘƛƴ ŎƛǊǊǳǎ ŎƭƻǳŘǎ ς ǘƘŜ ŀǾŜǊŀƎŜ ƻŦ 
ǎŜǾŜǊŀƭ ƭŀǎŜǊ ǇǳƭǎŜǎ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ƻōǘŀƛƴ ǘƘŜ {bw ƴŜŎŜǎǎŀǊȅ ǘƻ ŘƛũŜǊŜƴǝŀǘŜ ŦŜŀǘǳǊŜ ōƻǳƴŘŀǊƛŜǎ ŦǊƻƳ 
ǘƘŜ ŀƳōƛŜƴǘ ǎŎŀǧŜǊƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘΦ ¢ƘŜ ǳƴŀƳōƛƎǳƻǳǎ ŘŜǘŜŎǝƻƴ ƻŦ ǘƘŜ ǾŜǊȅ ǿŜŀƪŜǎǘ ŦŜŀǘǳǊŜǎΣ ǎǳŎƘ ŀǎ 
Ŧŀƛƴǘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ŀƴŘ ǎǳōǾƛǎƛōƭŜ ŎƛǊǊǳǎΣ Ƴŀȅ ǊŜǉǳƛǊŜ ŀǾŜǊŀƎƛƴƎ ƻǾŜǊ ŀ ǎǳōǎǘŀƴǝŀƭ ƴǳƳōŜǊ ƻŦ ǇǳƭǎŜǎΦ  !ƴŘ 
ŀƭǘƘƻǳƎƘ ǘƘŜ ƻƴōƻŀǊŘ ŀǾŜǊŀƎƛƴƎ ǎŎƘŜƳŜ ƛǎ ǎǘǊǳŎǘǳǊŜŘ ǘƻ ƎŜƴŜǊŀƭƭȅ ƳŀǘŎƘ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭǎ ǿƛǘƘ ǘƘŜ 
ŜȄǇŜŎǘŜŘ ōŀŎƪǎŎŀǧŜǊ ƛƴǘŜƴǎƛǝŜǎ ǿƛǘƘƛƴ ŜŀŎƘ ŘƛǎŎǊŜǘŜ ŀǾŜǊŀƎƛƴƎ ǊŜƎƛƻƴΣ ǘƘŜǊŜ ŀǊŜ ǝƳŜǎ ǿƘŜƴ ƴŀǘǳǊŜ 
ǊŜŦǳǎŜǎ ǘƻ ŎƻƻǇŜǊŀǘŜΦ  CƻǊ ŜȄŀƳǇƭŜΣ Ƴŀƴȅ ƻǊƻƎǊŀǇƘƛŎŀƭƭȅ ŦƻǊŎŜŘ t{/ǎ ƻǾŜǊ !ƴǘŀǊŎǝŎ ŎƻǳƭŘ ŎƻƴŎŜƛǾŀōƭȅ ōŜ 
ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΣ ŀƴŘ Ƴƻǎǘ ŎŜǊǘŀƛƴƭȅ ōŜ ŘŜǘŜŎǘŜŘ ŀǘ м ƪƳ ǊŜǎƻƭǳǝƻƴΦ  IƻǿŜǾŜǊΣ ŀǘ ǘƘŜǎŜ 
ŀƭǝǘǳŘŜǎ /![Lht Řŀǘŀ ƛǎ ŀǾŜǊŀƎŜŘ ǘƻ рκо ƪƳ όр ǎƘƻǘǎύ ŀƭƻƴƎ ǘǊŀŎƪΦ  {ƛƳƛƭŀǊƭȅΣ ǿƘƛƭŜ ǘƘŜ Ǌƻōǳǎǘ ǎŎŀǧŜǊƛƴƎ 
ŦǊƻƳ ŘŜƴǎŜ ƛŎŜ ŎƭƻǳŘǎ ŦƻǳƴŘ ƛƴ ƳŜǎƻǎŎŀƭŜ ŎƻƴǾŜŎǝǾŜ ǎȅǎǘŜƳǎ ǿƻǳƭŘ ǎǳǊŜƭȅ ōŜ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ 
ǊŜǎƻƭǳǝƻƴΣ ǘƘŜǎŜ ŎƭƻǳŘǎ ǘȅǇƛŎŀƭƭȅ ŦƻǊƳ ŀōƻǾŜ уΦн ƪƳ ǿƘŜǊŜ /![Lht Řŀǘŀ ƛǎ ŀǾŜǊŀƎŜŘ ǘƻ м ƪƳ ŀƭƻƴƎ ǘǊŀŎƪΦ 

¢ƻ ǊŜƭƛŀōƭȅ ƛŘŜƴǝŦȅ ŀƭƭ ŦŜŀǘǳǊŜǎ ǿƛǘƘƛƴ ŀ ƎƛǾŜƴ ǎŎŜƴŜ ŀǘ ǘƘŜ ƘƛƎƘŜǎǘ ǇƻǎǎƛōƭŜ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴΣ /![Lht 
ŜƳǇƭƻȅǎ ŀ {ŜƭŜŎǝǾŜ LǘŜǊŀǘŜŘ .ƻǳƴŘŀǊȅ [ƻŎŀǝƻƴ ό{L.¸[ύ ǎŎƘŜƳŜΦ  ¢ƘŜ {L.¸[ ŀƭƎƻǊƛǘƘƳ ƳŀƪŜǎ ƳǳƭǝǇƭŜ 
ǇŀǎǎŜǎ ǘƘǊƻǳƎƘ ǘƘŜ [м. ŘŀǘŀΣ ŜǾŜƴǘǳŀƭƭȅ ǎŜŀǊŎƘƛƴƎ ŦƻǊ ŦŜŀǘǳǊŜǎ ŀǘ р ŘƛũŜǊŜƴǘ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴǎΥ ǎƛƴƎƭŜ 
ǎƘƻǘΣ м ƪƳ όо ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ р ƪƳ όмр ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ нл ƪƳ όсл ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύ ŀƴŘ ул ƪƳ όнпл ǎƘƻǘǎ 
ŀǾŜǊŀƎŜŘύΦ  CƛƎǳǊŜ мт ǎƘƻǿǎ ŀ ǎŎƘŜƳŀǝŎ ƻŦ ǘƘŜ {L.¸[ ǇǊƻŎŜǎǎƛƴƎ ŜƴƎƛƴŜΦ  !ǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ǘƘŜ /![Lht [ŀȅŜǊ 
5ŜǘŜŎǝƻƴ ŀƴŘ /ƭƻǳŘ /ƭŜŀǊƛƴƎ ǎŜŎǝƻƴ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘΣ ōƻƻƪƪŜŜǇƛƴƎ ƻŦ {L.¸[Ωǎ ƴŀǝǾŜ ƻǳǘǇǳǘ Ŏŀƴ ōŜ 
ǎƻƳŜǿƘŀǘ ŎƻƴǾƻƭǳǘŜŘΣ ǿƘƛŎƘ ƛƴ ǘǳǊƴ Ŏŀƴ ƭŜŀŘ ǘƻ ǎƻƳŜ ŎƻƴŦǳǎƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴǎ ǊŜǇƻǊǘŜŘ ƛƴ 
ǘƘŜ р ƪƳ ƭŀȅŜǊ ŀƴŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΦ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ ом ƻŦ со 

CALIOP LAYER DETECTION AND CLOUD CLEARING 

18. Why do layer boundaries in the 5 km layer products appear to overlap one another? 

¢ƘŜ ŀǇǇŀǊŜƴǘ ƻǾŜǊƭŀǇ ƻŦ ƭŀȅŜǊ ōƻǳƴŘŀǊƛŜǎ ǎƻƳŜǝƳŜǎ ǎŜŜƴ ƛƴ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ƛǎ ŀ Řŀǘŀ ǊŜǇƻǊǝƴƎ 
ƻŘŘƛǘȅ ǎǇŀǿƴŜŘ ōȅ /![LhtΩǎ {ŜƭŜŎǝǾŜ LǘŜǊŀǘŜŘ .ƻǳƴŘŀǊȅ [ƻŎŀǝƻƴ ό{L.¸[ύ ŀƭƎƻǊƛǘƘƳΦ  ¢Ƙƛǎ ǎƛǘǳŀǝƻƴ ƻŎŎǳǊǎ 
ōŜŎŀǳǎŜ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ ǘƘŜ Ŭƴŀƭ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ {L.¸[Ωǎ ƴŜǎǘŜŘ ƳǳƭǝπƎǊƛŘ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ 
ǎŎƘŜƳŜΣ ǿƛǘƘƻǳǘ ŀǧŜƳǇǝƴƎ ŀƴȅ ŀŘŘƛǝƻƴŀƭ ǎǇŀǝŀƭ ǊŜƻǊƎŀƴƛȊŀǝƻƴΦ  hǾŜǊƭŀǇ ǎƻǳǊŎŜǎ ŀƴŘ ƛƴǘŜǊǇǊŜǘŀǝƻƴǎ 
ŀǊŜ ŜȄǇƭŀƛƴŜŘ ƛƴ ǘƘŜ ŎƻƴŘŜƴǎŜŘΣ ǎǘŜǇπōȅπǎǘŜǇ ǊŜǾƛŜǿ ƻŦ ǘƘŜ {L.¸[ ŀǊŎƘƛǘŜŎǘǳǊŜ ƎƛǾŜƴ ōŜƭƻǿΦ  Cǳƭƭ ŘŜǘŀƛƭǎ ŀǊŜ 
ŦƻǳƴŘ ƛƴ  ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллр ŀƴŘ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллфΦ 

¢ƘŜ {L.¸[ ŀƭƎƻǊƛǘƘƳ ŜȄŀƳƛƴŜǎ ǘƘŜ [м. Řŀǘŀ ƛƴ άŎƘǳƴƪǎέ ƻŦ нпл ŎƻƴǎŜŎǳǝǾŜ ƭŀǎŜǊ ǇǳƭǎŜǎΣ ǊŜǇǊŜǎŜƴǝƴƎ ŀ 
ƴƻƳƛƴŀƭ ƘƻǊƛȊƻƴǘŀƭ ŘƛǎǘŀƴŎŜ ƻŦ улπƪƳΦ  9ŀŎƘ ŎƘǳƴƪ ƻŦ Řŀǘŀ ǿƛƭƭ ǳƭǝƳŀǘŜƭȅ ōŜ ǎŜŀǊŎƘŜŘ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ 
ŎƭƻǳŘ ŀƴŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ŀǘ р ŀƭƻƴƎπǘǊŀŎƪ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎΥ ооо Ƴ όǎƛƴƎƭŜ ǎƘƻǘύΣ м ƪƳ όо ǎƘƻǘǎ 
ŀǾŜǊŀƎŜŘύΣ р ƪƳ όмр ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ нл ƪƳ όсл ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΣ ŀƴŘ ул ƪƳ όнпл ǎƘƻǘǎ ŀǾŜǊŀƎŜŘύΦ  CƛƎǳǊŜ 
мт όŀŘŀǇǘŜŘ ŦǊƻƳ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллфύ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ǿƛǘƘ ŎǊƛǝŎŀƭ ǎǘŜǇǎ ŜƴǳƳŜǊŀǘŜŘ ōŜƭƻǿΦ 

мΦ ¢ƻ ƛƴƛǝŀǘŜ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ŦŜŀǘǳǊŜǎΣ ŎƘǳƴƪ Řŀǘŀ ŀǊŜ ŬǊǎǘ ŀǾŜǊŀƎŜŘ ǘƻ ŀ ƴƻƳƛƴŀƭ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴ ƻŦ 
рπƪƳΣ ŎǊŜŀǝƴƎ мс ǇǊƻŬƭŜǎ ŜŀŎƘ ŀǾŜǊŀƎŜŘ ƻǾŜǊ мр ŎƻƴǎŜŎǳǝǾŜ ƭŀǎŜǊ ǇǳƭǎŜǎΦ  9ŀŎƘ ƻŦ ǘƘŜǎŜ рπƪƳ ǇǊƻŬƭŜǎ 
ŀǊŜ ǘƘŜƴ ǎŜŀǊŎƘŜŘ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŎƭƻǳŘ ŀƴŘκƻǊ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎΦ 

нΦ LŦ ŀǘƳƻǎǇƘŜǊƛŎ ƭŀȅŜǊǎ ŀǊŜ ŘŜǘŜŎǘŜŘ ŀƴȅǿƘŜǊŜ ōŜƭƻǿ нлΦн ƪƳΣ {L.¸[ ŜȄŜŎǳǘŜǎ ǘƘŜ ǳǇǇŜǊ ΨƘƛƎƘ ǊŜǎƻƭǳǝƻƴ 
ŎƭƻǳŘ ŎƭŜŀǊƛƴƎΩ ƭƻƻǇ ƛƴ CƛƎǳǊŜ мтΦ  Lƴ ǘƘƛǎ ƭƻƻǇΣ ǊŜƎƛƻƴǎ ƛŘŜƴǝŬŜŘ ŀǎ ƭŀȅŜǊǎ ƛƴ ǘƘŜ р ƪƳ ǇǊƻŬƭŜ ǎŎŀƴ ŀǊŜ 
ǊŜŀǾŜǊŀƎŜŘ ǘƻ ŬƴŜǊ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴǎ ŀƴŘ ǎŜŀǊŎƘŜŘ ŀƎŀƛƴ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǎǘǊƻƴƎƭȅ ǎŎŀǧŜǊƛƴƎ ƭŀȅŜǊ 
ǎŜƎƳŜƴǘǎ ǘƘŀǘ Ŏŀƴ ōŜ ŘŜǘŜŎǘŜŘ ŀǘ ǘƘŜ ƭƻǿŜǊ {bwǎ ǘƘŀǘ ŎƘŀǊŀŎǘŜǊƛȊŜ ƘƛƎƘŜǊ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴ ǇǊƻŬƭŜǎΦ  
CƛǊǎǘΣ ǇǊƻŬƭŜǎ ƛƴ ǿƘƛŎƘ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ŀǊŜ ǊŜŀǾŜǊŀƎŜŘ ŀƴŘ ǎŜŀǊŎƘŜŘ ŀǘ м ƪƳ ǊŜǎƻƭǳǝƻƴΦ  
¢ƘƻǎŜ ǊŜƎƛƻƴǎ ƛƴ ǿƘƛŎƘ ŦŜŀǘǳǊŜǎ ŀǊŜ ŘŜǘŜŎǘŜŘ ŀǘ м ƪƳ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ǎŜŀǊŎƘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ 
ǊŜǎƻƭǳǝƻƴΦ  ¢ƘŜ ǎǇŀǝŀƭΣ ǘŜƳǇƻǊŀƭΣ ŀƴŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ŦƻǊ ŀƭƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ м ƪƳ ŀƴŘ ǎƛƴƎƭŜ 
ǎƘƻǘ ǎŎŀƴǎ ŀǊŜ ǊŜŎƻǊŘŜŘ ŀƴŘ ǊŜǇƻǊǘŜŘ ƛƴΣ ǊŜǎǇŜŎǝǾŜƭȅΣ ǘƘŜ лмƪƳ/[ŀȅ ŀƴŘ оооƳa[ŀȅ Řŀǘŀ ǇǊƻŘǳŎǘǎΦ  
!ƭƭ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ ǘƘŜǎŜ ƘƛƎƘŜǊ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ƛƳƳŜŘƛŀǘŜƭȅ ŎƭŀǎǎƛŬŜǎ ŀǎ ŜƛǘƘŜǊ ŎƭƻǳŘǎ ƻǊ ŀŜǊƻǎƻƭǎΦ 

!ŘŘƛǝƻƴŀƭ ŀƴŀƭȅǎŜǎ ŀǊŜ ŎƻƴŘǳŎǘŜŘ ǿƘŜƴŜǾŜǊ ŎƭƻǳŘǎ ŀǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ ǇƭŀƴŜǘŀǊȅ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ 
όt.[ύΣ ŘŜŬƴŜŘ ŀǎ ŜȄǘŜƴŘƛƴƎ ǳǇǿŀǊŘ ōȅ п ƪƳ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ όǎŜŜ C!v ІннύΦ  Lƴ ǘƘŜǎŜ ŎŀǎŜǎΣ 
ǘƘŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŀǊŜ w9ah±95 όƛΦŜΦΣ ǎŜǘ ǘƻ Ŭƭƭ ǾŀƭǳŜǎύ ƛƴ ŜŀŎƘ ǇǊƻŬƭŜ ƛƴ ǿƘƛŎƘ 
ŎƭƻǳŘǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜπǎƘƻǘ ǊŜǎƻƭǳǝƻƴΣ ōŜƎƛƴƴƛƴƎ ŦǊƻƳ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƘƛƎƘŜǎǘ ŎƭƻǳŘ ŦƻǳƴŘ 
ŘƻǿƴǿŀǊŘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǇǊƻŬƭŜ ŀǘ Ḑ ɀн ƪƳ !a{[ όǎŜŜ C!vǎ ІмфΣ ІнлΣ ŀƴŘ ІнмύΦ  !ƭƭ Řŀǘŀ ǊŜƳŀƛƴƛƴƎ 
ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ мр ǎƛƴƎƭŜπǎƘƻǘ ǇǊƻŬƭŜǎ ŀǊŜ ǘƘŜƴ ǊŜŀǾŜǊŀƎŜŘ ŀƴŘ ǎŜŀǊŎƘŜŘ ŀ ǎŜŎƻƴŘ ǝƳŜ ǘƻ ŘŜǘŜǊƳƛƴŜ 
ǿƘŜǘƘŜǊ ǘƘŜ ŦŜŀǘǳǊŜ ōƻǳƴŘŀǊƛŜǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ ƻǊƛƎƛƴŀƭ р ƪƳ ŀǾŜǊŀƎŜ Ŏŀƴ ǎǝƭƭ ōŜ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ ŎƭƻǳŘ 
ŎƭŜŀǊŜŘ ŀƴŘ ǊŜŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜΦ  bƻǘŜ ǘƘŀǘ ǘƘƛǎ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ƻǇŜǊŀǝƻƴ ƛǎ ƻƴƭȅ ŀǇǇƭƛŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ 
ǊŜǎƻƭǳǝƻƴΦ CŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ м ƪƳ ǊŜǎƻƭǳǝƻƴ ŀǊŜ ƴƻǘ ŎƭŜŀǊŜŘ ōŜŦƻǊŜ ǊŜŀǾŜǊŀƎƛƴƎ ǘƘŜ Řŀǘŀ ǘƻ ŀ 
ƴƻƳƛƴŀƭ р ƪƳ ǊŜǎƻƭǳǝƻƴΦ  .ŜŎŀǳǎŜ ǘƘŜ ƘƛƎƘ ƛƴǘŜƴǎƛǘȅ ŎƭƻǳŘ ōŀŎƪǎŎŀǧŜǊ Ƙŀǎ ōŜŜƴ ǊŜƳƻǾŜŘΣ ǘƘƛǎ ǎŜŎƻƴŘ 
ǎŜŀǊŎƘ ŀǘ р ƪƳ ŦǊŜǉǳŜƴǘƭȅ Ŧŀƛƭǎ ǘƻ ŘŜǘŜŎǘ ŦŜŀǘǳǊŜǎ ƛƴ όŦƻǊ ŜȄŀƳǇƭŜύ ǎŎŜƴŜǎ ŎƻƴǘŀƛƴƛƴƎ ŦŀƛǊ ǿŜŀǘƘŜǊ 
ŎǳƳǳƭǳǎ ŜƳōŜŘŘŜŘ ƛƴ ŀ ƳƻŘŜǊŀǘŜ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŀŜǊƻǎƻƭΦ  ¢ŀŎƪŜǧ Ŝǘ ŀƭΦΣ нлнн ǇǊƻǾƛŘŜǎ ŀŘŘƛǝƻƴŀƭ 
ŘŜǘŀƛƭǎ ƻƴ ǘƘŜ ŎƻƳǇƭŜȄƛǝŜǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ƻǇŜǊŀǝƻƴΦ 

оΦ !ƊŜǊ ŎƻƳǇƭŜǝƴƎ ǇŀǎǎŀƎŜ ǘƘǊƻǳƎƘ ǘƘŜ ƘƛƎƘπǊŜǎƻƭǳǝƻƴ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ƭƻƻǇΣ ǘƘŜ ŎƭƻǳŘπŎƭŜŀǊŜŘ ōŀŎƪ-
ǎŎŀǧŜǊ Řŀǘŀ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴ ŜƴǘŜǊ ǘƘŜ άƛƴǘŜƴǎƛǘȅ ŎƭŜŀǊƛƴƎέ ƭƻƻǇ 
ǎƘƻǿƴ ƛƴ ǘƘŜ ōƻǧƻƳ ǇƻǊǝƻƴ ƻŦ CƛƎǳǊŜ мтΦ !ƊŜǊ ǊŜŎƻǊŘƛƴƎ ǘƘŜ ǎǇŀǝŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ǇǊƻǇŜǊǝŜǎ ŀƴŘ 
ƛƴƛǝŀƭ ŜǎǝƳŀǘŜǎ ƻŦ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ŦƻǊ ŜŀŎƘ ƭŀȅŜǊ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ ǎƛȄǘŜŜƴ р ƪƳ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜǎΣ  

ŀΦ ŀƴ ƛƴƛǝŀƭ ǘǿƻπǿŀȅ ǘǊŀƴǎƳƛǧŀƴŎŜ ŜǎǝƳŀǘŜ ƛǎ ƳŀŘŜ ŦƻǊ ŜŀŎƘ ƭŀȅŜǊΤ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ он ƻŦ со 

ōΦ ǘƘŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ōŜǘǿŜŜƴ ƭŀȅŜǊ ōŀǎŜ ŀƴŘ ǘƻǇ ŀǊŜ w9ah±95 όƛΦŜΦΣ ǎŜǘ ǘƻ Ŭƭƭ 
ǾŀƭǳŜǎύΤ ŀƴŘ 

ŎΦ ǘƘŜ р ƪƳ ŀǾŜǊŀƎŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ōŜƴŜŀǘƘ ŜŀŎƘ ƭŀȅŜǊ ŀǊŜ ŎƻǊǊŜŎǘŜŘ ŦƻǊ ǘƘŜ ŜǎǝƳŀǘŜŘ 
ǎƛƎƴŀƭ ŀǧŜƴǳŀǝƻƴ όƛΦŜΦΣ ǘƘŜ ǘǿƻπǿŀȅ ǘǊŀƴǎƳƛǧŀƴŎŜύ ƻŦ ǘƘŜ ƭŀȅŜǊΦ 

 

Figure 17: Flowchart illustrating the workings of the CALIOP feature finder.  Profiles averaged to the 5 km 
along-track resolution will go through the upper ñhigh resolution cloud clearingò loop prior to entering the 
ñintensity clearingò loop.  Subsequent averages to 20 km and 80 km resolutions are only processed by the 
intensity clearing loop. 

пΦ IŀǾƛƴƎ ƭƻŎŀǘŜŘ ŀƴŘ ǊŜƳƻǾŜŘ ŀƭƭ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴΣ ǘƘŜ ŀǧŜƴǳŀǝƻƴ ŎƻǊǊŜŎǘŜŘ р ƪƳ 
ǇǊƻŬƭŜǎ ŀǊŜ ǊŜŀǾŜǊŀƎŜŘ ǘƻ нл ƪƳ ǊŜǎƻƭǳǝƻƴΦ  bƻǘŜ ǘƘŀǘ ŀƭƭ ƻŦ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ǿƛǘƘƛƴ ŀƭƭ ƻŦ ǘƘŜ 
ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴ ƘŀǾŜ ōŜŜƴ w9ah±95 ŦǊƻƳ ǘƘƛǎ ǎŜŎƻƴŘ ǊƻǳƴŘ ƻŦ ŀǾŜǊŀƎƛƴƎΦ  
/ƻƴǎŜǉǳŜƴǘƭȅΣ ǎŜƎƳŜƴǘǎ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ нл ƪƳ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜ ǿƛƭƭ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǳǎƛƴƎ ŦŜǿŜǊ ǘƘŀƴ 
сл ǇǊƻŬƭŜǎ ƛƴ ǘƘƻǎŜ ŀƭǝǘǳŘŜ ǊŜƎƛƻƴǎ ǿƘŜǊŜ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴΦ ¢ƘŜ /![Lht 
ǇǊƻŬƭŜ ǎŎŀƴƴŜǊ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллрύ ƛǎ ǘƘŜƴ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŀǇǇƭƛŜŘ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜǎŜ άƛƴǘŜƴǎƛǘȅ 
ŎƭŜŀǊŜŘέ нлπƪƳ ǇǊƻŬƭŜǎΣ ǎŜŀǊŎƘƛƴƎ ŦƻǊ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǿŜǊŜ ǘƻƻ Ŧŀƛƴǘ ǘƻ ōŜ ŘƛǎǝƴƎǳƛǎƘŜŘ ŦǊƻƳ ǘƘŜ 
ŀƳōƛŜƴǘ ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ ŀǘ ǘƘŜ рπƪƳ ŀǾŜǊŀƎƛƴƎ ƛƴǘŜǊǾŀƭΦ 

рΦ CƛƴŀƭƭȅΣ ŀƊŜǊ ŎƻƳǇƭŜǝƴƎ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ŦŜŀǘǳǊŜǎ ŀǘ нл ƪƳ ǊŜǎƻƭǳǝƻƴǎΣ ǎǘŜǇǎ о ŀƴŘ п ŀǊŜ ǊŜǇŜŀǘŜŘΣ ǳǎƛƴƎ 
ǘƘŜ ƛƴǘŜƴǎƛǘȅ ŎƭŜŀǊŜŘ нл ƪƳ ǇǊƻŬƭŜǎ ǘƻ ŎǊŜŀǘŜ ŀ ǎƛƴƎƭŜ ƛƴǘŜƴǎƛǘȅ ŎƭŜŀǊŜŘ ул ƪƳ ǇǊƻŬƭŜΦ  hƴŎŜ ŀƎŀƛƴΣ ŀƭƭ 
ƻŦ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ǿƛǘƘƛƴ ŀƭƭ ƻŦ ǘƘŜ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ ōƻǘƘ ǘƘŜ р ƪƳ ŀƴŘ нл ƪƳ ǊŜǎƻƭǳǝƻƴ ƘŀǾŜ 
ōŜŜƴ w9ah±95 ŦǊƻƳ ǘƘƛǎ ǘƘƛǊŘ ŀƴŘ ƭŀǎǘ ǊƻǳƴŘ ƻŦ ŀǾŜǊŀƎƛƴƎΣ ǎƻ ǘƘŀǘ ǎŜƎƳŜƴǘǎ ƻŦ ǘƘŜ ƴƻƳƛƴŀƭ ул ƪƳ 
ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜ Ŏŀƴ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǳǎƛƴƎ ǎǳōǎǘŀƴǝŀƭƭȅ ŦŜǿŜǊ ǘƘŀƴ нпл ǇǊƻŬƭŜǎ ƛƴ ǘƘƻǎŜ ŀƭǝǘǳŘŜ 
ǊŜƎƛƻƴǎ ǿƘŜǊŜ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ǇǊŜǾƛƻǳǎƭȅ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ŀƴŘ нл ƪƳΦ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://ntrs.nasa.gov/citations/20250006627


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ оо ƻŦ со 

 

Figure 18: CALIOP measurements over the western Gulf of America acquired 9 February 2021.  The 
532 nm total attenuated backscatter profiles are averaged to a 1 km (3 laser pulses) along-track 
resolution.  The vertical feature mask inset shows the averaging required for feature detection within a 
160 km subset of the level 1B data enclosed by the orange rectangle centered at approximately 24Á N 
and 82Á W.  In both panels, the DEM ocean surface is shown by a dark horizontal line at 0 km. 

CƛƎǳǊŜ му ǎƘƻǿǎ ǎŜǾŜǊŀƭ ŜȄŀƳǇƭŜǎ ƻŦ όŀǇǇŀǊŜƴǘƭȅύ ƻǾŜǊƭŀǇǇƛƴƎ ƭŀȅŜǊǎ ƛƴ ŀ мсл ƪƳ ǎŜƎƳŜƴǘ ƻŦ ƴƛƎƘǩƳŜ 
Řŀǘŀ ŀŎǉǳƛǊŜŘ ƻǾŜǊ ǘƘŜ DǳƭŦ ƻŦ !ƳŜǊƛŎŀ ƻƴ ф CŜōǊǳŀǊȅ нлнмΦ  ¢ǿƻ ǾŜǊǝŎŀƭƭȅ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭƭȅ ŎƻƴǝƎǳƻǳǎ 
ƭŀȅŜǊǎ ŀǊŜ ŘŜǘŜŎǘŜŘΦ  ¢ƘŜ ƭƻǿŜǊ ƭŀȅŜǊΣ ǿƛǘƘ ǎŜƎƳŜƴǘǎ ŘŜǘŜŎǘŜŘ ŀǘ ƳǳƭǝǇƭŜ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎΣ ŜȄǘŜƴŘǎ 
ŦǊƻƳ ḐнΦр ƪƳ Řƻǿƴ ǘƻ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǎǳǊŦŀŎŜπŀǧŀŎƘŜŘ ŎƭƻǳŘ όǎŜŜ ǘƘŜ ōǊƛƎƘǘ ǿƘƛǘŜ ǊŜƎƛƻƴǎ ŀōƻǾŜ ǘƘŜ л 
ƪƳ ƭƛƴŜ ƛƴ ǘƘŜ ƭŀǊƎŜǊ ƛƳŀƎŜύΦ  ¢ƘŜ ŦŀƛƴǘŜǊ ǳǇǇŜǊ ƭŀȅŜǊΣ ƭȅƛƴƎ ōŜǘǿŜŜƴ ḐпΦс ƪƳ ŀƴŘ ḐоΦо ƪƳΣ ƛǎ ƻƴƭȅ ŘŜǘŜŎǘŜŘ 
ŀƊŜǊ ŀǾŜǊŀƎƛƴƎ ǘƻ ŜƛǘƘŜǊ нл ƪƳ ƻǊ ул ƪƳΦ  ¢ŀōƭŜ у ƭƛǎǘǎ ǘƘŜ ƭŀȅŜǊ ōƻǳƴŘŀǊƛŜǎ ƻŦ ŀƭƭ ŀǘƳƻǎǇƘŜǊƛŎ ŦŜŀǘǳǊŜǎ 
ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳ ƛƴ ǘƘŜ р ƪƳ Řŀǘŀ ǎŜƎƳŜƴǘ ƛƴŘƛŎŀǘŜŘ ōȅ ǘƘŜ ƻǊŀƴƎŜ ŀǊǊƻǿ ƛƴ CƛƎǳǊŜ муΦ  
¢ŀƪŜƴ ŀǘ ŦŀŎŜ ǾŀƭǳŜΣ ǘƘŜ ōŀǎŜ ŀƴŘ ǘƻǇ ŀƭǝǘǳŘŜǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ǘǿƻ ǳǇǇŜǊƳƻǎǘ ƭŀȅŜǊǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜ 
ƭŀȅŜǊ ŘŜǘŜŎǘŜŘ ŀǘ нл ƪƳΣ ōŜǘǿŜŜƴ пΦссо ƪƳ ŀƴŘ пΦмрп ƪƳΣ Ŧǳƭƭȅ ƻǾŜǊƭŀǇǎ ǘƘŜ ƭŀȅŜǊ ŘŜǘŜŎǘŜŘ ŀǘ ул ƪƳΣ 
ōŜǘǿŜŜƴ пΦссо ƪƳ ŀƴŘ оΦплс ƪƳΦ  IƻǿŜǾŜǊΣ ǊŜŎŀƭƭ ǎǘŜǇ р ƛƴ ǘƘŜ ŀōƻǾŜ ŘŜǎŎǊƛǇǝƻƴ ƻŦ ǘƘŜ {L.¸[ ŀǊŎƘƛǘŜŎǘǳǊŜΥ 
ŀƭƭ ōŀŎƪǎŎŀǧŜǊ Řŀǘŀ ǿƛǘƘƛƴ ǘƘŜ ƭŀȅŜǊ ŘŜǘŜŎǘŜŘ ŀǘ нл ƪƳ ǊŜǎƻƭǳǝƻƴ ƘŀǾŜ ōŜŜƴ w9ah±95 ōŜŦƻǊŜ ŎǊŜŀǝƴƎ 
ǘƘŜ ƴƻƳƛƴŀƭ ул ƪƳ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜΦ  ¢ƘŜǊŜ ƛǎ ƴƻ ƻǾŜǊƭŀǇ ƻŦ ǘƘŜ ǘǿƻ ƭŀȅŜǊǎ ōŜŎŀǳǎŜ ǘƘŜ Řŀǘŀ ǳǎŜŘ ǘƻ 
ŎƻƴǎǘǊǳŎǘ ǘƘŜ нл ƪƳ ŀǾŜǊŀƎŜ ŀƴŘ ǘƘŜ όƴƻƳƛƴŀƭύ ул ƪƳ ŀǾŜǊŀƎŜ ŀǊŜ ŘƛǎƧƻƛƴǘ ǎŜǘǎΦ 

Table 8: Top and base altitudes and horizontal averaging required for layer detection reported in the V5.00 
05kmMay product for the 5 km data segment measured at 29.0661Á N and 81.7342Á W on 2021-02-09 
beginning at 07:58:29.288 UTC.  Only layers detected at 5 km, 20 km, and 80 km are shown. 

top altitude (km) base altitude (km) averaging required (km) 

4.663 4.154 20 

4.663 3.406 80 

2.418 1.370 80 

2.238 0.382 20 

1.819 0.322 5 

! ǎƛƳƛƭŀǊ ǎƛǘǳŀǝƻƴ ƛǎ ǎŜŜƴ ƛƴ ǘƘŜ ƭƻǿŜǊ ƭŀȅŜǊΦ  Lƴ ǘƘŜ ǇǊƻŬƭŜ ǎŎŀƴ ŎƻƴŘǳŎǘŜŘ ŀǘ ǘƘŜ р ƪƳ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴΣ 
ŀ ŦŜŀǘǳǊŜ ǿŀǎ ŘŜǘŜŎǘŜŘ ōŜǘǿŜŜƴ мΦумф ƪƳ ŀƴŘ лΦонн ƪƳΦ  ¢ƘŜ ƛƴǘŜƴǎƛǘȅ ŎƭŜŀǊƛƴƎ ƻǇŜǊŀǝƻƴ ǎǳōǎŜǉǳŜƴǘƭȅ 
ǊŜƳƻǾŜǎ ŀƭƭ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ōŜǘǿŜŜƴ ǘƘŜǎŜ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ǘƘƻǎŜ ōŜǘǿŜŜƴ ǘƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ŀƭƭ 
ƻǘƘŜǊ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴ ǿƛǘƘƛƴ ǘƘƛǎ ŎƘǳƴƪΦ  ! όƴƻƳƛƴŀƭύ нл ƪƳ ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜ ǿŀǎ ǘƘŜƴ 
ŎǊŜŀǘŜŘ ōȅ ŀǾŜǊŀƎƛƴƎ ŦƻǳǊ ŎƻƴǎŜŎǳǝǾŜ ƛƴǘŜƴǎƛǘȅ ŎƭŜŀǊŜŘ р ƪƳ ǇǊƻŬƭŜǎΦ  ¢ƘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ 
ŀƭƭ ŦŜŀǘǳǊŜǎ ǇǊŜǾƛƻǳǎƭȅ ŘŜǘŜŎǘŜŘ ŀǘ ǘƘŜ р ƪƳ ǊŜǎƻƭǳǝƻƴ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ǿƘŜƴ ŎǊŜŀǝƴƎ ǘƘƛǎ όƴƻƳƛƴŀƭύ нл ƪƳ 
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ŀǾŜǊŀƎŜŘ ǇǊƻŬƭŜΦ  /ƻƴŘǳŎǝƴƎ ŀ ǇǊƻŬƭŜ ǎŎŀƴ ƻƴ ǘƘƛǎ ǇǊƻŬƭŜ ȅƛŜƭŘǎ ŀ нл ƪƳ ǊŜǎƻƭǳǝƻƴ ŦŜŀǘǳǊŜ ŘŜǘŜŎǘŜŘ 
ōŜǘǿŜŜƴ нΦноу ƪƳ ŀƴŘ лΦоун ƪƳΦ  .ŀǎŜŘ ƻƴ ŀƴ ŜȄŀƳƛƴŀǝƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊǎ ƛƴ ¢ŀōƭŜ у όǿƘƛŎƘ ŀǊŜ ƻōǘŀƛƴŜŘ 
ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ лрƪƳa[ŀȅ ǇǊƻŘǳŎǘ ŦƻǊ ǘƘƛǎ ƎǊŀƴǳƭŜύΣ ƻƴŜ ƳƛƎƘǘ ŎƻƴŎƭǳŘŜ ǘƘŀǘ ǘƘŜ р ƪƳ ŦŜŀǘǳǊŜ ƻǾŜǊƭŀǇǎ 
ǘƘŜ ōƻǧƻƳ мΦпот ƪƳ ƻŦ ǘƘŜ нл ƪƳ ŦŜŀǘǳǊŜΦ  IƻǿŜǾŜǊΣ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ΨŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘΩ ǇŀƴŜƭ ƛƴ CƛƎǳǊŜ 
му ǘŜƭƭǎ ŀ ŘƛũŜǊŜƴǘΣ ƳǳŎƘ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ǎǘƻǊȅΦ  ²ƛǘƘƛƴ ǘƘŜ ул ƪƳ ŎƘǳƴƪΣ ǘƘŜ ǊŜƎƛƻƴǎ ǇŀƛƴǘŜŘ ƛƴ ȅŜƭƭƻǿ ŀƴŘ 
ōǊƛƎƘǘ ƎǊŜŜƴ Ŏƻƴǘŀƛƴ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ǘƘŀǘ ŎƻƴǘǊƛōǳǘŜ ƻƴƭȅ ǘƻ ǘƘŜ р ƪƳ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴǎΦ  {ƛƳƛƭŀǊƭȅΣ 
ƻƴƭȅ ǘƘƻǎŜ Řŀǘŀ ƛƴ ǘƘŜ ŘŀǊƪ ƎǊŜŜƴ ǊŜƎƛƻƴǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ нл ƪƳ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴǎ ŀƴŘ ƻƴƭȅ ǘƘƻǎŜ Řŀǘŀ ƛƴ 
ǘƘŜ ŘŀǊƪ ōƭǳŜ ǊŜƎƛƻƴǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ул ƪƳ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴǎΦ  ¢ƘŜ ŘƛũŜǊŜƴǘ ŎƻƭƻǊǎ ƛƴ ǘƘŜ ŀǾŜǊŀƎƛƴƎ 
ǊŜǉǳƛǊŜŘ ŦƻǊ ŘŜǘŜŎǝƻƴ ƛƳŀƎŜǎ Ŏŀƴ ǘƘǳǎ ōŜ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ŀ ŎƻŀǊǎŜ ŎƻƴǘƻǳǊ Ǉƭƻǘ ƻŦ ōŀŎƪǎŎŀǧŜǊ ƛƴǘŜƴǎƛǘȅΦ 

19. What is ΨǎƛƴƎƭŜ ǎƘƻǘ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎΩ and why is it done? 

¢ƘŜ ŦǳƴŎǝƻƴ ƻŦ /![LhtΩǎ ǎƛƴƎƭŜ ǎƘƻǘ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ƛǎ ǘƻ ǎŜǇŀǊŀǘŜ ǘƘŜ ǾŜǊȅ ƭŀǊƎŜ ŀǧŜƴǳŀǘŜŘ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŎƘŀǊŀŎǘŜǊƛǎǝŎ ƻŦ ŘŜƴǎŜ ǿŀǘŜǊ ŎƭƻǳŘǎ ŦǊƻƳ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎΣ ƳǳŎƘ ǎƳŀƭƭŜǊ ōŀŎƪ-
ǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ƻŦ ǘƘŜ ŀŜǊƻǎƻƭǎ ƛƴ ǘƘŜ ǇƭŀƴŜǘŀǊȅ ōƻǳƴŘŀǊȅ ƭŀȅŜǊΦ ¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ ǇǊƻŎŜŘǳǊŜ ƛǎ ǘƻ 
ŜƭƛƳƛƴŀǘŜ ŎƭƻǳŘ ŎƻƴǘŀƳƛƴŀǝƻƴ ƛƴ ǘƘŜ ǊŜǘǊƛŜǾŀƭǎ ƻŦ ŜȄǝƴŎǝƻƴ ŀƴŘ ƻǇǝŎŀƭ ŘŜǇǘƘ ƛƴ ǘƘŜ t.[ ŀŜǊƻǎƻƭǎ ƛƴ ǿƘƛŎƘ 
ǘƘŜǎŜ ŎƭƻǳŘǎ ŀǊŜ ŜƳōŜŘŘŜŘΦ  CƛƎǳǊŜ мф ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ŘŜǎƛǊŜŘ ōŜƘŀǾƛƻǊΦ  !ǎ ǎŜŜƴ ƛƴ ǘƘŜ ƭŀǊƎŜǊ ƛƳŀƎŜΣ ŀ 
ǇŜǊǎƛǎǘŜƴǘ ŀŜǊƻǎƻƭ ƭŀȅŜǊ ŜȄǘŜƴŘǎ ŀƭƻƴƎ ǘƘŜ Ŧǳƭƭ ƻǊōƛǘ ǘǊŀŎƪΦ  IƻǿŜǾŜǊΣ ǊŜǘǊƛŜǾƛƴƎ ŀŜǊƻǎƻƭ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ 
ƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ōŜŎŀǳǎŜ ǘƘŜ ƭŀȅŜǊ ƛǎ ŎŀǇǇŜŘ ǿƛǘƘ ŘŜƴǎŜ ōǊƻƪŜƴ ǿŀǘŜǊ ŎƭƻǳŘǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ 
ŀǊŜ ŘǊŀǎǝŎŀƭƭȅ ŘƛũŜǊŜƴǘ ŦǊƻƳ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ŀŜǊƻǎƻƭǎΦ  CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ Řŀǘŀ ŀǊŜ ǎƻ ƴƻƛǎȅ ǘƘŀǘ ǎǳōǎǘŀƴǝŀƭ 
ŀƭƻƴƎπǘǊŀŎƪ ŀǾŜǊŀƎƛƴƎ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ŘŜǘŜŎǘ ŀŜǊƻǎƻƭ ƭŀȅŜǊ ōƻǳƴŘŀǊƛŜǎ ŀƴŘ ǊŜǘǊƛŜǾŜ ǊŜƭƛŀōƭŜ 
ŜǎǝƳŀǘŜǎ ƻŦ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴΦ  ¢ƘŜ ŜũŜŎǝǾŜƴŜǎǎ ƻŦ ǘƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ƛǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ōȅ ǘƘŜ 
ǎƳŀƭƭŜǊ ƛƳŀƎŜ ƛƴǎŜǘ ŀǘ ǘƘŜ ǘƻǇ ǊƛƎƘǘ ƻŦ CƛƎǳǊŜ мфΣ ǿƘƛŎƘ ǎƘƻǿǎ ǘƘŜ ƭŜǾŜƭ мΦр Řŀǘŀ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ƭŜǾŜƭ 
м Řŀǘŀ ǎƘƻǿƴ ƛƴ ǘƘŜ ƭŀǊƎŜǊ ǇŀƴŜƭΦ ¢ƻ ŎǊŜŀǘŜ ǘƘŜ ƭŜǾŜƭ мΦр ǇǊƻŬƭŜǎΣ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ŎƭƻǳŘǎ 
ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ŀǊŜ ǊŜƳƻǾŜŘ ǇǊƛƻǊ ǘƻ ŀǾŜǊŀƎƛƴƎ ǘƘŜ ǊŜƳŀƛƴƛƴƎ Řŀǘŀ ǘƻ ŀƴ ŀƭƻƴƎπǘǊŀŎƪ 
ǊŜǎƻƭǳǝƻƴ ƻŦ нл ƪƳΦ  Lƴ ǘƘƛǎ ǎŎŜƴŜ ǘƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ǇŜǊŦƻǊƳǎ ŜȄŀŎǘƭȅ ŀǎ ƛƴǘŜƴŘŜŘΣ ǊŜǎǳƭǝƴƎ ƛƴ 
ŀ ƘƻƳƻƎŜƴŜƻǳǎΣ Ŝŀǎƛƭȅ ŘŜǘŜŎǘŜŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊΦ   

 

Figure 19: The larger outer image shows single shot L1B profile measurements of PBL aerosols (maximum 
height Ḑ2 km) interspersed with intermittent boundary layer water clouds, acquired on 4 July 2015.  Even 
though these are nighttime measurements, the data are very noisy, making it difficult to visually distinguish 
the smaller, isolated clouds from the ambient aerosol.  On those occasions when the clouds are opaque, 
their presence can be confirmed by the thin black vertical lines seen in the surface and subsurface signals.  
These lines, which appear frequently (e.g., between 18.05Á S and 20.06Á S), indicate profiles in which the 
backscatter signals have been totally attenuated by atmospheric layers. After cloud clearing the L1B profiles 
at single shot resolution, the L1.5 data are generated by averaging the remaining L1B profile data to an 
along-track resolution of 20 km. The smaller image inset at the top right shows the cloud cleared level 1.5 
data for the same scene. 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ ор ƻŦ со 

20. Why does ΨŎƭƻǳŘ clearingΩ ŀƭǎƻ ǊŜƳƻǾŜ ōŀŎƪǎŎŀǘǘŜǊ Řŀǘŀ ōŜƭƻǿ ǘƘŜ clouds? 

{ƛƴƎƭŜ ǎƘƻǘ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǎǘŀǊǘǎ ōȅ ƛŘŜƴǝŦȅƛƴƎ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ǘƘŀǘ ǿŜǊŜ 
ǎǳōǎŜǉǳŜƴǘƭȅ ŎƭŀǎǎƛŬŜŘ ŀǎ ŎƭƻǳŘǎΦ hƴŎŜ ǘƘƛǎ ƛǎ ŘƻƴŜΣ ŀƭƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ŎƭƻǳŘ ǘƻǇ 
ŘƻǿƴǿŀǊŘ ǘƻ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜ ŀǊŜ ƅŀƎƎŜŘ ŀǎ ŎƭƻǳŘπŎƭŜŀǊŜŘ ŘŀǘŀΦ /ƭƻǳŘπŎƭŜŀǊŜŘ Řŀǘŀ ƛƴ 
ŀƴȅ ǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜ ŀǊŜ ǘƘŜƴ ŜȄŎƭǳŘŜŘ ǿƘŜƴ ǘƘŜ ǇǊƻŬƭŜǎ ŀǊŜ ŎƻƳǇƻǎƛǘŜŘ ƛƴǘƻ ǘƘŜ ŎƻŀǊǎŜǊ ǎǇŀǝŀƭ 
ǊŜǎƻƭǳǝƻƴ ǇǊƻŬƭŜǎ ǘƘŀǘ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ǎŜŀǊŎƘŜŘ ƛƴ ŀƴ ŀǧŜƳǇǘ ǘƻ ŘŜǘŜŎǘ Ŧŀƛƴǘƭȅ ǎŎŀǧŜǊƛƴƎ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎΦ 

¢ƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ƻǇŜǊŀǝƻƴ ǿŀǎ ǎǇŜŎƛŬŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ǎŜǇŀǊŀǘŜ ǎƳŀƭƭ ǎŎŀƭŜ ǿŀǘŜǊ ŎƭƻǳŘǎ ŦǊƻƳ ǘƘŜ 
ǎǳǊǊƻǳƴŘƛƴƎ ŀŜǊƻǎƻƭǎ ƛƴ ǘƘŜ ǇƭŀƴŜǘŀǊȅ ōƻǳƴŘŀǊȅ ƭŀȅŜǊΦ  LŘŜŀƭƭȅΣ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǿƻǳƭŘ ǊŜƳƻǾŜ ƻƴƭȅ ǘƘƻǎŜ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ƛŘŜƴǝŬŜŘ ŀǎ ōŜƭƻƴƎƛƴƎ ǘƻ ŎƭƻǳŘǎ ŀƴŘ ǊŜǘŀƛƴ ŀƭƭ ǳǎŜŀōƭŜ Řŀǘŀ ōŜƴŜŀǘƘ ǘƘŜ ŎƭƻǳŘǎΦ  
IƻǿŜǾŜǊΣ ƛƴ ǇǊŀŎǝŎŜ ǘƘƛǎ ŀǇǇǊƻŀŎƘ ŦŀŎŜǎ ǎƻƳŜ ŎǳǊǊŜƴǘƭȅ ǳƴǎǳǊƳƻǳƴǘŀōƭŜ ŘƛŶŎǳƭǝŜǎΣ ŀǎ ƻōǘŀƛƴƛƴƎ ŀŎŎǳǊŀǘŜ 
ŜȄǝƴŎǝƻƴ ǇǊƻŬƭŜǎ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǘƘŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ōŜƭƻǿ ǘƘŜ ŎƭƻǳŘǎ ōŜ ǊŜƴƻǊƳŀƭƛȊŜŘ 
ǘƻ ŀŎŎƻǳƴǘ ŦƻǊ ǘƘŜ ǎƛƎƴŀƭ ŀǧŜƴǳŀǝƻƴ ǘƘŀǘ ƻŎŎǳǊǎ ǿƛǘƘƛƴ ǘƘŜ ŎƭƻǳŘǎ ό¸ƻǳƴƎ ŀƴŘ ±ŀǳƎƘŀƴΣ нллфύΦ .ǳǘ 
ōŜŎŀǳǎŜ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ǊŀƴƎŜπǊŜǎƻƭǾŜŘ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ƛƴ ǿŀǘŜǊ ŎƭƻǳŘǎ ǊŜƳŀƛƴǎ ƘƛƎƘƭȅ ǳƴŎŜǊǘŀƛƴΣ 
ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭǎ ƛƴ ǘƘŜǎŜ ŎƭƻǳŘǎ ŀǊŜ ƭƛƪŜǿƛǎŜ ƘƛƎƘƭȅ ǳƴǊŜƭƛŀōƭŜ ŀƴŘ ƘŜƴŎŜ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ǘƘŜ 
ǳƴōƛŀǎŜŘ ŀǧŜƴǳŀǝƻƴ ŎƻǊǊŜŎǝƻƴǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŀŎŎǳǊŀǘŜ ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭǎ ƛƴ ōŜƭƻǿπŎƭƻǳŘ ŀŜǊƻǎƻƭǎΦ 
/ƻƴǎŜǉǳŜƴǘƭȅΣ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜΣ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ƛƴ ŀƴȅ ǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜ ǇǊƻŎŜŜŘǎ ŦǊƻƳ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ 
ǳǇǇŜǊƳƻǎǘ ŎƭƻǳŘ ŘŜǘŜŎǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŀƴŘ ŜȄǘŜƴŘǎ ŘƻǿƴǿŀǊŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƳŀƛƴŘŜǊ 
ƻŦ ǘƘŜ ǇǊƻŬƭŜΣ ƛǊǊŜǎǇŜŎǝǾŜ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜ ǘȅǇŜ ŎƭŀǎǎƛŬŎŀǝƻƴ ŀǎǎƛƎƴŜŘ ǘƻ ŀƴȅ ǳƴŘŜǊƭȅƛƴƎ ǊŀƴƎŜ ōƛƴΦ 

21. Why is cloud clearing only done in the boundary layer? 

!ǘ ƘƛƎƘŜǊ ŀƭǝǘǳŘŜǎΣ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǎƳŀƭƭ ƘƻǊƛȊƻƴǘŀƭ ǎŎŀƭŜ ǿŀǘŜǊ ŎƭƻǳŘǎ ŜƳōŜŘŘŜŘ ƛƴ 
ǎƛƎƴƛŬŎŀƴǘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ όƛΦŜΦΣ ŀŜǊƻǎƻƭǎ ǘƘŀǘ /![Lht Ŏŀƴ ŘŜǘŜŎǘύ ƛǎ ǎǳōǎǘŀƴǝŀƭƭȅ ǊŜŘǳŎŜŘΦ LƴǎǘŜŀŘΣ ƳƛŘπƭŜǾŜƭ 
ǿŀǘŜǊ ŎƭƻǳŘǎ όŜΦƎΦΣ ŀƭǘƻǎǘǊŀǘǳǎύ ǘȅǇƛŎŀƭƭȅ ŜȄǘŜƴŘ ǳƴōǊƻƪŜƴ ƻǾŜǊ ǊŜƭŀǝǾŜƭȅ ƭŀǊƎŜ ƘƻǊƛȊƻƴǘŀƭ ŜȄǘŜƴǘǎΦ  
aƻǊŜƻǾŜǊΣ ōŜŎŀǳǎŜ ǘƘŜ ŀŜǊƻǎƻƭ ƭƻŀŘƛƴƎ ƛƴ ǘƘŜ ŦǊŜŜ ǘǊƻǇƻǎǇƘŜǊŜ ƛǎ ǘȅǇƛŎŀƭƭȅ ƳǳŎƘ ƭƻǿŜǊ ǘƘŀƴ ƛƴ ǘƘŜ t.[Σ 
ǘǊŀƴǎǇŀǊŜƴǘ ƳƛŘπƭŜǾŜƭ ǿŀǘŜǊ ŎƭƻǳŘǎ ŀǊŜ ƻƊŜƴ ǎǳƛǘŀōƭŜ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎ όǎŜŜ C!v ІмтύΦ  
.ŜŎŀǳǎŜ ŎƻƴǎǘǊŀƛƴŜŘ ǊŜǘǊƛŜǾŀƭǎ ŘŜƭƛǾŜǊ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŜǎǝƳŀǘŜǎ ǘƘŀƴ ǳƴŎƻƴǎǘǊŀƛƴŜŘ 
ǊŜǘǊƛŜǾŀƭǎΣ ǘƘŜ ŀǧŜƴǳŀǝƻƴ ŎƻǊǊŜŎǝƻƴǎ ƳŀŘŜ ƛƴ ǳƴŘŜǊƭȅƛƴƎ t.[ ŦŜŀǘǳǊŜǎ ŀǊŜ ŀƭǎƻ ƳƻǊŜ ǊŜƭƛŀōƭŜΣ ƭŜŀŘƛƴƎ ǘƻ 
ǊŜŘǳŎŜŘ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ t.[ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎΦ 

22. Why is the top of the boundary layer fixed globally at 4 km? 

¢Ƙƛǎ ŘŜŬƴƛǝƻƴ Ŏŀƴ ōŜ ǘǊŀŎŜŘ ŘƛǊŜŎǘƭȅ ǘƻ ƻǳǊ ƭŀŎƪ ƻŦ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ǘƘŜ ǎŜŀǎƻƴŀƭ ŀƴŘ ƎŜƻƎǊŀǇƘƛŎ 
ǾŀǊƛŀōƛƭƛǘȅ ƻŦ Ǝƭƻōŀƭ ōƻǳƴŘŀǊȅ ǘƻǇ ƘŜƛƎƘǘǎ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ƳƛǎǎƛƻƴΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ п ƪƳ ƴǳƳōŜǊ ƛǎ ŀ 
ƻƴŜ ǎƛȊŜ Ŭǘǎ ŀƭƭ ƎǳŜǎǎǝƳŀǘŜ ŦƻǊ ŀ ǎƛƴƎƭŜ ǾŀƭǳŜ ǘƘŀǘ ǿƻǳƭŘ ǇǊƻǾƛŘŜ ŀ ǊŜŀǎƻƴŀōƭŜ ǳǇǇŜǊ ōƻǳƴŘ ŦƻǊ ǘƘŜ ǘƻǇ ƻŦ 
ǘƘŜ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŜǾŜǊȅǿƘŜǊŜ ƻƴ 9ŀǊǘƘΦ ¢ƻ ŘŀǘŜΣ ǿŜ ƘŀǾŜ ƴƻǘ ǳǇŘŀǘŜŘ ǘƘƛǎ ƎǳŜǎǎǝƳŀǘŜ ǿƛǘƘ ŀ ƳƻǊŜ 
Ǌƻōǳǎǘ ŀǇǇǊƻȄƛƳŀǝƻƴΣ ŜƛǘƘŜǊ ŘŜǊƛǾŜŘ ŦǊƻƳ ŜȄǘŜǊƴŀƭ ǎƻǳǊŎŜǎ όŜΦƎΦΣ Da!h ƻǊ 9/a²Cύ ƻǊ Ǿƛŀ ŀƴŀƭȅǎƛǎ ƻŦ ƻǳǊ 
ƻǿƴ Řŀǘŀ όŜΦƎΦΣ ǎŜŜ aŎDǊŀǘƘπ{ǇŀƴƎƭŜǊ ŀƴŘ 5ŜƴƴƛƴƎΣ нлмо ŀƴŘκƻǊ ǘƘŜ Ǝƭƻōŀƭ Řŀǘŀ ǎŜǘ ŀǾŀƛƭŀōƭŜ ŦǊƻƳ ǘƘŜ 
¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ƛǎŎƻƴǎƛƴύΦ 

23. Where do you report boundary layer heights? 

.ƻǳƴŘŀǊȅ ƭŀȅŜǊ ƘŜƛƎƘǘǎ ŀǊŜ ƴƻǘ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ /![Lt{h Řŀǘŀ ǇǊƻŘǳŎǘǎΦ  YƛƳ Ŝǘ ŀƭΦΣ нлнм ŘƛǎŎǳǎǎ ǎƻƳŜ ƻŦ 
ǘƘŜ Ƴŀƴȅ ŘƛŶŎǳƭǝŜǎ ƛƳǇŜŘƛƴƎ Ŧǳƭƭȅ ŀǳǘƻƳŀǘŜŘ ǊŜǘǊƛŜǾŀƭǎ ƻŦ t.[ ƘŜƛƎƘǘǎ ŦǊƻƳ /![Lht ǇǊƻŬƭŜ 
ƳŜŀǎǳǊŜƳŜƴǘǎΦ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ ос ƻŦ со 

CALIOP LEVEL 1B PRODUCT 

24. Why are there negative attenuated backscatter values in the lidar level 1B data? 

¢ƘŜ ƴŜƎŀǝǾŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ǾŀƭǳŜǎ ŀǊƛǎŜ ŦǊƻƳ ǎǘŀǝǎǝŎŀƭ ǾŀǊƛŀǝƻƴǎ ƛƴ ǘƘŜ /![Lht ǊŜŎŜƛǾŜǊ 
ǇƘƻǘƻŘŜǘŜŎǘƻǊǎΣ ŀǎ ŜȄǇƭŀƛƴŜŘ ƛƴ ǎŜŎǝƻƴ нΦо όǇŀƎŜ ммύ ƻŦ ǘƘŜ /![Lt{h [ƛŘŀǊ [ŜǾŜƭ м !¢.5Φ 

The solar background signal can be significant - as large as the clear-sky atmospheric signal. The 

instrument measures the DC background of each profile [ƛΦŜΦΣ ǘƘŜ ǝƳŜ ƛƴǾŀǊƛŀƴǘ ŎƻƳǇƻƴŜƴǘ] from the 

signal acquired between 112 km and 97 km, where the laser backscatter signals are negligible. This DC 

signal is electronically subtracted from the analog profile before digitization to allow the dynamic range 

of the digitizer to be used most effectively. This subtraction will result in negative-going noise 

excursions if the laser backscatter signal is small. 

¢ƘŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŜȄŎƭǳŘƛƴƎ ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ŀǊŜ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ нлΣ ǿƘƛŎƘ ǎƘƻǿǎ ŀ мр ǎƘƻǘ ŀǾŜǊŀƎŜŘ 
ǇǊƻŬƭŜ ōƻǘƘ ǿƛǘƘ ǘƘŜ ƴŜƎŀǝǾŜ ōŀŎƪǎŎŀǧŜǊ ǾŀƭǳŜǎ ƛƴŎƭǳŘŜŘ όƎǊŜŜƴύ ŀƴŘ ŜȄŎƭǳŘŜŘ όōƭǳŜύΦ  CƻǊ ǊŜŦŜǊŜƴŎŜΣ ǘƘŜ 
ƳƻŘŜƭŜŘ ƳƻƭŜŎǳƭŀǊ ōŀŎƪǎŎŀǧŜǊ ƛǎ ǎƘƻǿƴ ƛƴ ƻǊŀƴƎŜΦ  9ȄŎƭǳŘƛƴƎ ǘƘŜ ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ǿƘŜƴ ŀǾŜǊŀƎƛƴƎ ŎƭŜŀǊƭȅ 
ƭŜŀŘǎ ǘƻ ŀ ƘƛƎƘ ōƛŀǎ ƛƴ ǘƘŜ ǊŜǎǳƭǝƴƎ ǇǊƻŬƭŜΦ  bŜƎŀǝǾŜ ǾŀƭǳŜǎ ƻŎŎǳǊ ƛƴ ōƻǘƘ ŘŀȅǝƳŜ ŀƴŘ ƴƛƎƘǩƳŜ ƳŜŀǎǳǊŜ-
ƳŜƴǘǎ ōǳǘ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘƭȅ ƳƻǊŜ ŎƻƳƳƻƴ ŘǳǊƛƴƎ ŘŀȅǝƳŜΦ 

 

Figure 20: 15 shot averaged profile acquired during daytime over the west central Atlantic Ocean.  The 
negative values are included when creating the green curve but excluded when creating the blue curve.  
Relative to the molecular model derived from MERRA-2 data, the blue curve shows a pronounced high 
bias.  The magnitude of this bias increases sharply at Ḑ8.2 km, where CALIOPôs onboard averaging scheme 
changes from 3 shots horizontally Ĭ 60 m vertically to single shot resolution @ 30 m vertically.  This step 
function change in the attenuated backscatter profiles is absent in the green curve. 

25. Are these negative values removed before calculating the Level 2 optical properties? 

bƻΣ ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ŀǊŜ ƴƻǘ ǊŜƳƻǾŜŘ ǿƘŜƴ ŎƻƳǇǳǝƴƎ [н ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎΦ  Lƴ ǇŀǊǝŎǳƭŀǊΣ ƴŜƎŀǝǾŜ 
ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŀǊŜ ǊŜǘŀƛƴŜŘ ƛƴ ǘƘŜ ǊŜǘǊƛŜǾŀƭ ƻŦ ǘƘŜ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘ ǇǊƻŬƭŜǎ ŦǊƻƳ 
ǿƘƛŎƘ /![LhtΩǎ ŜǎǝƳŀǘŜǎ ƻŦ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀǊŜ ŘŜǊƛǾŜŘΦ wŜƳƻǾƛƴƎ ǘƘŜ ƴŜƎŀǝǾŜ ǾŀƭǳŜǎ ǿƻǳƭŘ ƛƴǘǊƻŘǳŎŜ ŀ 
ōƛŀǎ ƛƴǘƻ ǘƘŜ ǊŜǘǊƛŜǾŀƭǎΣ ŀǎ ǘƘŜ ƭƻǿŜǎǘ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ǊŀƴŘƻƳ ƴƻƛǎŜ ƛƴ ǘƘŜ ǎƛƎƴŀƭ ǿƻǳƭŘ ōŜ 
ǎȅǎǘŜƳŀǝŎŀƭƭȅ ǊŜƳƻǾŜŘΣ ǿƘƛƭŜ ǘƘŜ ƘƛƎƘŜǎǘ ŎƻƳǇƻƴŜƴǘǎ ǿƻǳƭŘ ōŜ ǊŜǘŀƛƴŜŘΦ 

26. Why are there discontinuities at Ḑ8.2 km and Ḑ20.2 km in plots of Level 1B data? 

!ǎ ŘŜǎŎǊƛōŜŘ ƛƴ C!v Іп ό²Ƙŀǘ ŀǊŜ /![LhtΩǎ ǎŀƳǇƭƛƴƎ ǊŜǎƻƭǳǝƻƴǎΚύΣ /![Lht ǇǊƻŬƭŜ Řŀǘŀ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ƻƴ 
ōƻŀǊŘ ǘƘŜ ǎŀǘŜƭƭƛǘŜ ŀǘ ŀ ƴƻƳƛƴŀƭ ǾŜǊǝŎŀƭ ǊŜǎƻƭǳǝƻƴ ƻŦ мр Ƴ ǿƛǘƘ ŀ ǇǊƻŬƭŜ ǎǇŀŎƛƴƎ ƻŦ Ḑооо Ƴ ƛƴ ǘƘŜ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ от ƻŦ со 

ƘƻǊƛȊƻƴǘŀƭ όŀƭƻƴƎ ǘǊŀŎƪύ ŘƛƳŜƴǎƛƻƴΦ IƻǿŜǾŜǊΣ ŘǳŜ ǘƻ ōŀƴŘǿƛŘǘƘ ƭƛƳƛǘŀǝƻƴǎΣ ǘƘŜǎŜ Řŀǘŀ ŀǊŜ ŀǾŜǊŀƎŜŘ ƻƴ 
ōƻŀǊŘ ǇǊƛƻǊ ǘƻ Řƻǿƴƭƛƴƪ ǳǎƛƴƎ ǘƘŜ ŀƭǝǘǳŘŜπŘŜǇŜƴŘŜƴǘ ǎŎƘŜƳŜ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ сΦ  ¢ƘŜ ŀǇǇŀǊŜƴǘ ǎƛƎƴŀƭ 
ŘƛǎŎƻƴǝƴǳƛǝŜǎ ŀǘ ḐуΦн ƪƳ ŀƴŘ ḐнлΦн ƪƳ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ŀƭǝǘǳŘŜǎ ŀǘ ǿƘƛŎƘ ǘƘŜ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴǎ ƻŦ 
ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ Řŀǘŀ ŎƘŀƴƎŜΦ 

CALIOP LEVEL 2 LAYER PRODUCTS 

27. In the layer products the data set Number_Layers_Found indicates that there are N (e.g. 3) 
layers in a column, does this imply that there are N (e.g. 3) unique atmospheric layers in 
the column? 

LƴǘŜǊǇǊŜǘŀǝƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀȅŜǊǎ ŦƻǳƴŘ ǇŀǊŀƳŜǘŜǊ ƛǎ ǎǘǊŀƛƎƘǜƻǊǿŀǊŘ ŦƻǊ ǘƘŜ м ƪƳ ŀƴŘ ооо Ƴ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎΣ ƛƴ ǿƘƛŎƘ ƭŀȅŜǊ ōƻǳƴŘŀǊƛŜǎ ƴŜǾŜǊ ƻǾŜǊƭŀǇ ƛƴ ǘƘŜ ǾŜǊǝŎŀƭ ŘƛƳŜƴǎƛƻƴΦ IƻǿŜǾŜǊΣ ǘƘƛǎ ǎǘǊŀƛƎƘǜƻǊǿŀǊŘ 
ƛƴǘŜǊǇǊŜǘŀǝƻƴ ŘƻŜǎ ƴƻǘ ŀƭǿŀȅǎ ŀǇǇƭȅ ǘƻ ǘƘŜ ƭŀȅŜǊǎ ǊŜǇƻǊǘŜŘ ƛƴǘƻ ǘƘŜ р ƪƳ ŎƭƻǳŘΣ ŀŜǊƻǎƻƭΣ ŀƴŘ ƳŜǊƎŜŘ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎΦ /![Lt{h ǳǎŜǎ ŀ ƴŜǎǘŜŘ ƳǳƭǝπƎǊƛŘ ŦŜŀǘǳǊŜ ŬƴŘƛƴƎ ŀƭƎƻǊƛǘƘƳΣ ŀƴŘ ǘƘǳǎ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ƭŀȅŜǊ 
ōƻǳƴŘŀǊƛŜǎ ƛǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ƳǳƭǝǇƭŜ ƘƻǊƛȊƻƴǘŀƭ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎΦ ²ƘƛƭŜ ǘƘŜ м ƪƳ ŀƴŘ ооо Ƴ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ ƻƴƭȅ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘΣ ǊŜǎǇŜŎǝǾŜƭȅΣ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ ƻŦ м ƪƳ ŀƴŘ ооо ƳΣ 
ǘƘŜ р ƪƳ ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ ƳǳƭǝǇƭŜ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ όр ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳύΦ 
.ŜŎŀǳǎŜ ǘƘŜ ǊŜǇƻǊǝƴƎ ǊŜǎƻƭǳǝƻƴ όр ƪƳύ ƛǎ ƴƻǘ ŀƭǿŀȅǎ ƛŘŜƴǝŎŀƭ ǘƻ ǘƘŜ ŘŜǘŜŎǝƻƴ ǊŜǎƻƭǳǝƻƴΣ ƭŀȅŜǊǎ Ƴŀȅ 
ŀǇǇŜŀǊ ǘƻ ƻǾŜǊƭŀǇ ƛƴ ǘƘŜ ǾŜǊǝŎŀƭ ŘƛƳŜƴǎƛƻƴΦ  ¢Ƙƛǎ ǇŀǊŀŘƻȄ ƛǎ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ C!v ІмуΦ 

28. The file names of CALIOP 5 km layer and profile products imply that the detection 
resolution for all feature data reported therein is 5 km.  However, those files also report 
the properties of features detected at 20 km and 80 km detection resolutions.  How should 
I interpret the information contained in these files? 

Lƴ /![LhtΩǎ р ƪƳ ƭŀȅŜǊ ŀƴŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ŀ ǳƴƛŦƻǊƳ р ƪƳ ƘƻǊƛȊƻƴǘŀƭ ƎǊƛŘ ƛǎ ǳǎŜŘ ǘƻ ǊŜǇƻǊǘ ǘƘŜ ǎǇŀǝŀƭ 
ŀƴŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ ŦŜŀǘǳǊŜǎ ŘŜǘŜŎǘŜŘ ŀǘ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ ƻŦ р ƪƳ ŀƴŘ ŎƻŀǊǎŜǊΦ  ¢ƘŜ р ƪƳ Řŀǘŀ 
ǊŜǇƻǊǝƴƎ ǊŜǎƻƭǳǝƻƴ ǿŀǎ ŎƘƻǎŜƴ ōŜŎŀǳǎŜ /![LhtΩǎ ŎƻŀǊǎŜǊ ŀǾŜǊŀƎƛƴƎ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ŀƭǿŀȅǎ ƳǳƭǝǇƭŜǎ ƻŦ р 
ƪƳΦ  tǊƻǇŜǊǝŜǎ ŦǊƻƳ ǘƘŜǎŜ ŎƻŀǊǎŜǊ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ǊŜǇƭƛŎŀǘŜŘ ŀǎ ŀǇǇǊƻǇǊƛŀǘŜ ƻǾŜǊ ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŜȄǘŜƴǘ 
ǎǇŀƴƴŜŘ ōȅ ǘƘŜ нл ƪƳ ŀƴŘ ул ƪƳ ŦŜŀǘǳǊŜǎΦ  ²ƛǘƘƛƴ ǘƘŜ р ƪƳ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ǘƘƛǎ ǊŜǇƻǊǝƴƎ ǎǘǊŀǘŜƎȅ 
ƎŜƴŜǊŀƭƭȅ ŎŀǳǎŜǎ ƭƛǧƭŜΣ ƛŦ ŀƴȅΣ ŎƻƴŦǳǎƛƻƴΣ ŀǎ ŦŜŀǘǳǊŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎǎ ǎǳŎƘ ŀǎ ŘŜǘŜŎǝƻƴ ǊŜǎƻƭǳǝƻƴΣ ŦŜŀǘǳǊŜ 
ǘȅǇŜΣ ŀƴŘ /!5 ǎŎƻǊŜ ŀǊŜ ǊŜǇƻǊǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦƻǊ ŜŀŎƘ ǊŀƴƎŜ ōƛƴΦ  IƻǿŜǾŜǊΣ ƎǊŀǇǇƭƛƴƎ ǿƛǘƘ ǘƘŜ р ƪƳ ƭŀȅŜǊ 
ǇǊƻŘǳŎǘǎ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŀōƭȅ ƳƻǊŜ ŎƘŀƭƭŜƴƎƛƴƎΦ  LƴǘŜǊŜǎǘŜŘ ǊŜŀŘŜǊǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ C!v Іму ό²Ƙȅ Řƻ ƭŀȅŜǊ 
ōƻǳƴŘŀǊƛŜǎ ƛƴ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ŀǇǇŜŀǊ ǘƻ ƻǾŜǊƭŀǇ ƻƴŜ ŀƴƻǘƘŜǊΚύ ŦƻǊ ŀƴ ƛƴπŘŜǇǘƘ ŜȄǇƭŀƴŀǝƻƴ ƻŦ ǘƘŜ 
ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜǎŜ ǇǊƻŘǳŎǘǎΦ 

29. Why are the 5 km merged diagnostic files ŀǎǎƛƎƴŜŘ ŀ ά.Ŝǘŀέ ƳŀǘǳǊƛǘȅ ƭŜǾŜƭΚ 

¢ƘŜ р ƪƳ ƳŜǊƎŜŘ ŘƛŀƎƴƻǎǝŎ ǇǊƻŘǳŎǘǎ ŀǊŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ Ψ.ŜǘŀΩ ǇǊƻŘǳŎǘǎ ōŜŎŀǳǎŜ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ƻǇǝŎŀƭ 
ǇǊƻǇŜǊǝŜǎ ǊŜǇƻǊǘŜŘ ŀǘ млсп ƴƳ ƘŀǾŜ ƴƻǘ ȅŜǘ ōŜŜƴ ǾŀƭƛŘŀǘŜŘΦ  ¢ƘŜǎŜ ǇǊƻǇŜǊǝŜǎ ƛƴŎƭǳŘŜ млсп ƴƳ ŎƭƻǳŘ 
ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀƴŘ млсп ƴƳ ƻŎŜŀƴπŘŜǊƛǾŜŘ ŎƻƭǳƳƴ ƻǇǝŎŀƭ ŘŜǇǘƘǎ όh5/h5Τ ǎŜŜ wȅŀƴ Ŝǘ ŀƭΦΣ нлнпύΦ  ²ƘƛƭŜ 
млсп ƴƳ h5/h5 ƛǎ ŀ ǿƘƻƭƭȅ ƴŜǿ ǇǊƻŘǳŎǘΣ млсп ƴƳ ŎƭƻǳŘ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ƘŀǾŜ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ǎƛƴŎŜ ǘƘŜ 
ōŜƎƛƴƴƛƴƎ ƻŦ ǘƘŜ Ƴƛǎǎƛƻƴ ŀƴŘ ŀǊŜ ŜǎǎŜƴǝŀƭ ŦƻǊ ǊŜƴƻǊƳŀƭƛȊƛƴƎ ŦŜŀǘǳǊŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ 
ƭȅƛƴƎ ōŜƴŜŀǘƘ ǘǊŀƴǎǇŀǊŜƴǘ ŎƭƻǳŘǎΦ  !ŎŎǳǊŀǘŜ ǊŜƴƻǊƳŀƭƛȊŀǝƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ŀǘ ōƻǘƘ ǿŀǾŜƭŜƴƎǘƘǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ 
ŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘŜ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻƭƻǊ Ǌŀǝƻǎ ǳǎŜŘ ƛƴ ǘƘŜ /!5 ŀƭƎƻǊƛǘƘƳΦ 

30. How should the CALIOP data products be used to compile comprehensive global or regional 
climatologies of cloud optical depths?  Why are optical depths retrieved only for features 
detected at horizontal averaging resolutions of 5 km, 20 km, and 80 km and not for clouds 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ оу ƻŦ со 

detected and cleared at single shot resolution in the PBL?   What are the scientific 
ramifications of excluding single shot optical depth estimates from the CALIOP dataset? 

/![Lt{h ŘŜƭƛǾŜǊŜŘ ŀ ƴŜŀǊπƎƭƻōŀƭΣ мтπȅŜŀǊ ǎǳǊǾŜȅ ƻŦ ǘƘŜ ǎǇŀǝŀƭ ŀƴŘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ ŀŜǊƻǎƻƭǎ ŀƴŘ ŎƭƻǳŘǎ 
ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜΦ  bŜǾŜǊǘƘŜƭŜǎǎΣ ŎƻƴǎǘǊǳŎǝƴƎ ŀŎŎǳǊŀǘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŎƭƛƳŀǘƻƭƻƎƛŜǎ ǳǎƛƴƎ 
/![Lt{h ǊŜǘǊƛŜǾŀƭǎ ǊŜǉǳƛǊŜǎ ŎŀǊŜŦǳƭ ŀǧŜƴǝƻƴ ǘƻ ŦŜŀǘǳǊŜ ǘȅǇŜΣ ǾŜǊǝŎŀƭ ŀƴŘ ƎŜƻƎǊŀǇƘƛŎ ƭƻŎŀǝƻƴΣ ŀƴŘ 
ōŀŎƪǎŎŀǧŜǊ ƛƴǘŜƴǎƛǘȅΦ  CƻǊ ŜȄŀƳǇƭŜΣ ǿƘƛƭŜ /![Lht ƛǎ ǿŜƭƭπǎǳƛǘŜŘ ŦƻǊ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ƻŎŎǳǊǊŜƴŎŜ ŦǊŜǉǳŜƴŎƛŜǎ 
ŀƴŘ ƻǇǝŎŀƭ ŘŜǇǘƘ ŘƛǎǘǊƛōǳǝƻƴǎ ƻŦ ǎǳōǾƛǎƛōƭŜ ŎƛǊǊǳǎ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴǘ ƛŎŜ ŎƭƻǳŘǎ όŜΦƎΦΣ ²ƛƴƪŜǊ Ŝǘ ŀƭΦΣ нлнпύΣ ƛǘ 
Ŏŀƴƴƻǘ ǇǊƻǾƛŘŜ ǊŜƭƛŀōƭŜ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǘƘŜ ƻǇǝŎŀƭ ŘŜǇǘƘ ŘƛǎǘǊƛōǳǝƻƴǎ ƻŦ ƻǘƘŜǊ ŎƭƻǳŘ ǘȅǇŜǎΣ ǎǳŎƘ ŀǎ ŎƻƴǾŜŎǝǾŜ 
ŎƻǊŜǎ ŀƴŘ ǘƘŜ ŜȄǘŜƴǎƛǾŜ ǎǘǊŀǘǳǎ ŘŜŎƪǎ ǘƘŀǘ ŀǊŜ ǳōƛǉǳƛǘƻǳǎ ƻũ ǘƘŜ ǿŜǎǘ Ŏƻŀǎǘǎ ƻŦ !ŦǊƛŎŀ ŀƴŘ bƻǊǘƘ ŀƴŘ {ƻǳǘƘ 
!ƳŜǊƛŎŀΦ  ¦ƴǊŜǎǘǊƛŎǘŜŘ ǳǎŜ ƻŦ ǘƘŜ /![Lht ƻǇǝŎŀƭ ŘŜǇǘƘ Řŀǘŀ ƛǎ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ ǘǿƻ ǇǊƛƳŀǊȅ ŦŀŎǘƻǊǎΦ  CƛǊǎǘΣ 
ǘƘŜǊŜ ƛǎ ŀ ŘƛǎǝƴŎǘ ƭƻǿ ōƛŀǎ ƛƴ /![Lht ƻǇǝŎŀƭ ŘŜǇǘƘǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ƻǇŀǉǳŜ ƭŀȅŜǊǎΦ  /![Lht ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀǊŜ 
ǊŜǘǊƛŜǾŜŘ ōȅ ƛƴǘŜƎǊŀǝƴƎ /![LhtΩǎ ǾŜǊǝŎŀƭƭȅ ǊŜǎƻƭǾŜŘ ǇǊƻŬƭŜǎ ƻŦ ǇŀǊǝŎǳƭŀǘŜ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ōŜǘǿŜŜƴ 
ǘƘŜ ŘŜǘŜŎǘŜŘ ǘƻǇ ƻŦ ŜŀŎƘ ŦŜŀǘǳǊŜ ŀƴŘ ƛǘǎ ǊŜǇƻǊǘŜŘ ōŀǎŜΦ  IƻǿŜǾŜǊΣ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ нмΣ wƘŜƴŜǾŜǊ ǘƘŜ 
/![Lht ǎƛƎƴŀƭ Ŧŀƛƭǎ ǘƻ ǇŜƴŜǘǊŀǘŜ ǘƘŜ Ŧǳƭƭ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘ ƻŦ ŀƴ ƻǇǝŎŀƭƭȅ ǘƘƛŎƪ ƭŀȅŜǊΣ ǘƘŜ ǊŜǇƻǊǘŜŘ ōŀǎŜ Ƴǳǎǘ 
ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀƴ ŀǇǇŀǊŜƴǘ ōŀǎŜ ǘƘŀǘ ƻƴƭȅ ƛŘŜƴǝŬŜǎ ǘƘŜ ŀƭǝǘǳŘŜ ŀǘ ǿƘƛŎƘ ǘƘŜ /![Lht ōŀŎƪǎŎŀǧŜǊ ǎƛƎƴŀƭ 
ōŜŎƻƳŜǎ ŎƻƳǇƭŜǘŜƭȅ ŀǧŜƴǳŀǘŜŘΦ  ¢ƘŜ /![Lht ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜǎŜ ŎŀǎŜǎ Ƴǳǎǘ ƭƛƪŜǿƛǎŜ ōŜ 
ŎƻƴǎƛŘŜǊŜŘ ŀǇǇŀǊŜƴǘ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ōŜŎŀǳǎŜ ǘƘŜ ŜȄǝƴŎǝƻƴ ƛƴǘŜƎǊŀǝƻƴ ǘŜǊƳƛƴŀǘŜǎ ŀǘ ǘƘŜ ƎŜƻƳŜǘǊƛŎ ǎƛƎƴŀƭ 
ǇŜƴŜǘǊŀǝƻƴ ŘŜǇǘƘ ŀƴŘ ǘƘǳǎ ƴŜŎŜǎǎŀǊƛƭȅ ƻƳƛǘǎ ŀƴȅ ǇƻǘŜƴǝŀƭ ŎƻƴǘǊƛōǳǝƻƴǎ ŦǊƻƳ ǘƘŜ ǳƴŘŜǘŜŎǘŜŘ ƭƻǿŜǊ ƭŜǾŜƭǎ 
ƻŦ ǘƘŜ ŦŜŀǘǳǊŜǎΦ  DƛǾŜƴ ǘƘŀǘ Ḑом҈ ƻŦ ǘƘŜ 9ŀǊǘƘ ƛǎ ōƭŀƴƪŜǘŜŘ ōȅ ŎƭƻǳŘǎ ǘƘŀǘ ŀǊŜ ƻǇŀǉǳŜ ǘƻ /![Lht όDǳȊƳŀƴ 
Ŝǘ ŀƭΦΣ нлмтύΣ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎƭƻǳŘ ƻǇǝŎŀƭ ŘŜǇǘƘ ŎƭƛƳŀǘƻƭƻƎƛŜǎ ŎƻƴǎǘǊǳŎǘŜŘ ŦǊƻƳ /![Lht ǊŜǘǊƛŜǾŀƭǎ ŀƭƻƴŜ 
ǿƻǳƭŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ǳƴŘŜǊŜǎǝƳŀǘŜ ǘƘŜ ǘǊǳŜ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ƻǾŜǊ ƳƻǎǘΣ ǇŜǊƘŀǇǎ ŀƭƭΣ ƻŦ ǘƘŜ ǇƭŀƴŜǘΦ 

 

Figure 21: The left panel shows CALIOP total attenuated backscatter measurements for a mesoscale 
convective system off the east coast of New Caledonia on 14 May 2009.  The right panel shows the same 
scene overlaid with radar reflectivities in regions where clouds are detected in the collocated CloudSat 
measurements.  In the vicinity of 13.8Á S, the CALIOP signals are totally attenuated at Ḑ13 km, whereas 
the CloudSat signals extend down to the Earthôs surface.  CALIOP provides only apparent optical depth 
estimates that excluded the totally attenuated regions of this cloud (e.g., in the regions enclosed by the red 
rectangle in the left panel). 

¢ƘŜ ǎŜŎƻƴŘ ǇǊƛƳŀǊȅ ǊŜŀǎƻƴ ŦƻǊ ƴƻǘ ǳǎƛƴƎ /![Lht ŦƻǊ ŎƻƴǎǘǊǳŎǝƴƎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŎƭƻǳŘ ƻǇǝŎŀƭ ŘŜǇǘƘ 
ŎƭƛƳŀǘƻƭƻƎƛŜǎ ƛǎ ŀ ōȅπǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ŎƭƻǳŘπŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ǳǎŜŘ ǘƻ ǊŜǘǊƛŜǾŜ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ 
ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŀŜǊƻǎƻƭǎΦ  !ƳƻƴƎ ǎǇŀŎŜπōŀǎŜŘ 9ŀǊǘƘπƻōǎŜǊǾƛƴƎ ǎŜƴǎƻǊǎΣ /![Lht ƛǎ ǳƴƛǉǳŜ ƛƴ ǇǊƻǾƛŘƛƴƎ 
ŜǎǝƳŀǘŜǎ ƻŦ !h5 ƛƴ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ǎŎŜƴŜǎ ǘƘŀǘ ƘŀǾŜ ƛƴǘŜǊƳƛǧŜƴǘ ǎƳŀƭƭπǎŎŀƭŜ ŎƭƻǳŘǎ ŜƳōŜŘŘŜŘ ǿƛǘƘƛƴ ǘƘŜ 
ǎǳǊǊƻǳƴŘƛƴƎ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŀŜǊƻǎƻƭΦ  ¢ƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘƛǎ ǘŀǎƪΣ ǘƘŜ /![Lt{h ƭƛŘŀǊ ǎŎƛŜƴŎŜ ǿƻǊƪƛƴƎ ƎǊƻǳǇ 
ό[{²Dύ ŘŜǾŜƭƻǇŜŘ ŀ Ǌƻōǳǎǘ ŎƭƻǳŘπŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ǘƘŀǘΣ ǿƛǘƘƛƴ ŜŀŎƘ мрπǎƘƻǘ ŦǊŀƳŜ ƻŦ ƭŜǾŜƭ м ŘŀǘŀΣ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ оф ƻŦ со 

ǎŜǇŀǊŀǘŜǎ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜπǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ŦǊƻƳ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ 
άƴƻǘ ŎƭƻǳŘέ Řŀǘŀ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллфΤ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нлмлΤ ¢ŀŎƪŜǧ Ŝǘ ŀƭΦΣ нлннύΦ  ¢ƘŜ ŎƭƻǳŘπŎƭŜŀǊŜŘ р ƪƳ 
ǇǊƻŬƭŜǎ ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘƛǎ ƻǇŜǊŀǝƻƴ ŀǊŜ ƛƳƳŜŘƛŀǘŜƭȅ ǊŜǎŎŀƴƴŜŘ ǘƻ ŘŜǘŜŎǘ ŀƴȅ ǊŜǎƛŘǳŀƭ ŀŜǊƻǎƻƭǎΦ LŦ ƴƻƴŜ 
ŀǊŜ ŦƻǳƴŘΣ ǘƘŜǎŜ ǇǊƻŬƭŜǎ ŀǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ŀǾŜǊŀƎŜŘ ǘƻ ƛƴŎǊŜŀǎƛƴƎ ŎƻŀǊǎŜ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴǎ όƛΦŜΦΣ нл ƪƳ 
ŀƴŘ ул ƪƳύ ƛƴ ǘƘŜ ǎŜŀǊŎƘ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎƭȅ Ŧŀƛƴǘ t.[ ŀŜǊƻǎƻƭǎ όŜΦƎΦΣ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ мфύΦ  ! Ŧǳƭƭ ǎŜǘ ƻŦ 
ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƛǎ ǊŜǘǊƛŜǾŜŘ ŦƻǊ ŀƭƭ ŀŜǊƻǎƻƭǎ ŘŜǘŜŎǘŜŘ ǳǎƛƴƎ ǘƘƛǎ ŀǇǇǊƻŀŎƘΦ 

¢ƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ /![Lht ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ŀƭƎƻǊƛǘƘƳ ƛǎ ǘƻ ƛŘŜƴǝŦȅ ŦŜŀǘǳǊŜǎ άŀǘ ǘƘŜ ƘƛƎƘŜǎǘ ǇƻǎǎƛōƭŜ ǎǇŀǝŀƭ 
ǊŜǎƻƭǳǝƻƴ ǿƘƛƭŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ {bw ǿƛǘƘƛƴ ŜŀŎƘ ŦŜŀǘǳǊŜ ƛǎ ǎǳŶŎƛŜƴǘ ǘƻ ƳŜŜǘ ǘƘŜ 
ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŜȄǝƴŎǝƻƴ ǊŜǘǊƛŜǾŀƭ ŀƭƎƻǊƛǘƘƳέ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллфύΦ  .ŜŎŀǳǎŜ ǘƘŜ {bw ƛƴ ŦŜŀǘǳǊŜǎ 
ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳ ƘƻǊƛȊƻƴŀƭ ǊŜǎƻƭǳǝƻƴǎ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ŀƭǿŀȅǎ ǎŀǝǎŦȅ ǘƘŜǎŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ 
ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ŀƴŘ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ŀǊŜ ŀƭǿŀȅǎ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ǘƘŜǎŜ ƭŀȅŜǊǎΦ  hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǘƘŜ 
ŎƭƻǳŘπŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ǇŀǊǝǝƻƴǎ р ƪƳ ŦǊŀƳŜǎ ƛƴǘƻ ǘƘǊŜŜ ŎƭŀǎǎŜǎΥ ŎƭƻǳŘπŦǊŜŜ ŦǊŀƳŜǎΣ ƛƴ ǿƘƛŎƘ ƴƻ ŎƭƻǳŘǎ 
ǿŜǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ŀƴȅ ƻŦ ǘƘŜ мр ǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜǎΤ ƻǾŜǊŎŀǎǘ ŦǊŀƳŜǎΣ ƛƴ ǿƘƛŎƘ ǎǇŀǝŀƭƭȅ ŎƻƴǝƎǳƻǳǎ ŎƭƻǳŘǎ 
ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ƛƴ ŜǾŜǊȅ ǇǊƻŬƭŜΤ ŀƴŘ ǇŀǊǘƭȅ ŎƭƻǳŘȅ ŦǊŀƳŜǎΣ ƛƴ ǿƘƛŎƘ ƻƴŜ ƻǊ ƳƻǊŜ 
ŎƭƻǳŘǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ƻƴŜ ƻǊ ƳƻǊŜ όōǳǘ ƴƻǘ ŀƭƭύ ǎƛƴƎƭŜ ǎƘƻǘ ǇǊƻŬƭŜǎ ό¢ŀŎƪŜǧ Ŝǘ ŀƭΦΣ нлннύΦ  ²ƛǘƘƛƴ ǘƘŜǎŜ 
ǇŀǊǘƭȅ ŎƭƻǳŘȅ ŦǊŀƳŜǎΣ ƴƻ ŀǧŜƳǇǘ ƛǎ ƳŀŘŜ ǘƻ ŜȄǘǊŀŎǘ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ŦƻǊ ǘƘŜ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀƴŘ ŎƭŜŀǊŜŘ 
ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΦ  ¢ƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘƛǎ ŘŜŎƛǎƛƻƴ ŀǊŜ ōƻǘƘ ƘƛǎǘƻǊƛŎŀƭ ŀƴŘ Řŀǘŀ ŘǊƛǾŜƴΦ  /![Lht ŜȄŎŜƭǎ 
ŀǘ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ǘƘŜ ǾŜǊǝŎŀƭ ǎǘǊǳŎǘǳǊŜ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ŀƴŘ Ŏŀƴ ǊŜƭƛŀōƭȅ ƳŜŀǎǳǊŜ ǘƘŜ ǎǇŀǝŀƭ ǇǊƻǇŜǊǝŜǎ 
ƻŦ ƳǳƭǝǇƭŜ ƭŀȅŜǊǎ ŀƴŘ ƭŀȅŜǊ ǘȅǇŜǎ ǿƛǘƘƛƴ ŀ ǎƛƴƎƭŜ ŀǘƳƻǎǇƘŜǊƛŎ ŎƻƭǳƳƴΦ .ǳǘ ŦǊƻƳ ƛǘǎ ŎƻƴŎŜǇǝƻƴΣ /![LhtΩǎ 
ǊŜǘǊƛŜǾŀƭǎ ƻŦ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ŦƻŎǳǎŜŘ ŀƭƳƻǎǘ ŜȄŎƭǳǎƛǾŜƭȅ ƻƴ ŀŜǊƻǎƻƭǎ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴǘ ƛŎŜ ŎƭƻǳŘǎ ό²ƛƴƪŜǊ 
Ŝǘ ŀƭΦΣ нлмлύΦ  Lƴ ǇǊŜƭŀǳƴŎƘ ŀƭƎƻǊƛǘƘƳ ŘŜǾŜƭƻǇƳŜƴǘΣ ŘŜƴǎŜ t.[ ŎƭƻǳŘǎ ǿŜǊŜ ǊŜƎŀǊŘŜŘ ŀǎ ƴǳƛǎŀƴŎŜǎ ǘƻ ōŜ 
ǊŜƳƻǾŜŘ ǘƻ ǇǊŜǾŜƴǘ ŎƻƴǘŀƳƛƴŀǝƻƴ ƻŦ ǎǳōǎŜǉǳŜƴǘ ŀŜǊƻǎƻƭ ǊŜǘǊƛŜǾŀƭǎΦ  ¢ƘŜ ŀǇǇǊƻŀŎƘ ǿŀǎ ƳƻǝǾŀǘŜŘ 
ǇǊŜŘƻƳƛƴŀǘŜƭȅ ōȅ ƻǳǊ ƛƴŎƻƳǇƭŜǘŜ ƪƴƻǿƭŜŘƎŜ ƻŦ ǎƛƎƴŀƭ ǎŀǘǳǊŀǝƻƴ ŦǊŜǉǳŜƴŎƛŜǎ ŀƴŘ ǊŀƴƎŜπǊŜǎƻƭǾŜŘ ƳǳƭǝǇƭŜ 
ǎŎŀǧŜǊƛƴƎ ŀǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ƳƛǎǎƛƻƴΦ  hƴπƻǊōƛǘ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƛƴŎŜ ǎƘƻǿƴ ǘƘŀǘ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ŜũŜŎǘǎ 
ŀǊŜ ƎŜƴŜǊŀƭƭȅ ƛƴǎƛƎƴƛŬŎŀƴǘ ƛƴ ŀƭƭ ōǳǘ ǘƘŜ ŘŜƴǎŜǎǘ ŀŜǊƻǎƻƭǎ ό[ƛǳ Ŝǘ ŀƭΦΣ нлммύ ŀƴŘ Ŏŀƴ ōŜ ǿŜƭƭπǇŀǊŀƳŜǘŜǊƛȊŜŘ 
ǳǎƛƴƎ ŀ ǘŜƳǇŜǊŀǘǳǊŜπŘŜǇŜƴŘŜƴǘ Ŏƻƴǎǘŀƴǘ ƛƴ ƛŎŜ ŎƭƻǳŘǎ όDŀǊƴƛŜǊ Ŝǘ ŀƭΦΣ нлмрύΦ  .ǳǘ ƛƴ ǘƘŜ ŘŜƴǎŜ ǿŀǘŜǊ ŎƭƻǳŘǎ 
ǘȅǇƛŎŀƭƭȅ ŦƻǳƴŘ ƛƴ ǘƘŜ t.[Σ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ŀŎŎǳƳǳƭŀǘŜǎ ǊŀǇƛŘƭȅ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ǎƛƎƴŀƭ ǇŜƴŜǘǊŀǝƻƴ 
ŘŜǇǘƘΣ ŘǊƻǇƭŜǘ ǎƛȊŜ ŘƛǎǘǊƛōǳǝƻƴΣ ŀƴŘ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘ ƛƴ ǿŀȅǎ ǘƘŀǘ ŀǊŜ ǾŜǊȅ ŘƛŶŎǳƭǘ ǘƻ ǇǊŜŘƛŎǘ ŦƻǊ ŀƴ 
ŀǊōƛǘǊŀǊȅ ƳŜŀǎǳǊŜƳŜƴǘΦ  ¢ƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ ŜǎǝƳŀǝƴƎ ǊŀƴƎŜπŘŜǇŜƴŘŜƴǘ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ǇǊƻŬƭŜǎ ƻƴ 
ŀ ǎƛƴƎƭŜ ǎƘƻǘ ōŀǎƛǎ ŀǊŜ ǎƻ ǇŜǊǾŀǎƛǾŜ ǘƘŀǘ ǊŜǘǊƛŜǾŀƭǎ ƻŦ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƛƴ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ ŀǊŜ ǿƘƻƭƭȅ 
ǳƴǊŜƭƛŀōƭŜ ŀƴŘ ǘƘǳǎ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎΦ  IƻǿŜǾŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀƭƭ ƻǘƘŜǊ ŦŜŀǘǳǊŜǎ 
ŘŜǘŜŎǘŜŘ ŀǘ р ƪƳ ǊŜǎƻƭǳǝƻƴΣ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ƻŦ ŎƭƻǳŘǎ ƛƴ ƻǾŜǊŎŀǎǘ ŦǊŀƳŜǎ ŀǊŜ ŜǎǝƳŀǘŜŘ ŀƊŜǊ 
ŀǾŜǊŀƎƛƴƎ ǘƘŜ ŎƻƴǝƎǳƻǳǎ ŎƭƻǳŘ Řŀǘŀ ƻǾŜǊ ŀƭƭ мр ǇǊƻŬƭŜǎ ƛƴ ǘƘŜ ŦǊŀƳŜΦ  CƻǊ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ƛŎŜ ŎƭƻǳŘǎΣ ǘƘŜ 
ǳƴŎŜǊǘŀƛƴǝŜǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǉǳŀƴǝǝŜǎ Ŏŀƴ ǇǊƻǾƛŘŜ ŀ ǳǎŜŦǳƭ ƳŜǘǊƛŎ ŦƻǊ ŜǾŀƭǳŀǝƴƎ ǊŜǘǊƛŜǾŀƭ 
ǉǳŀƭƛǘȅ ŀƴŘ ǳǎŜŀōƛƭƛǘȅΦ  .ǳǘ ǘƘŜ ǎŀƳŜ ƛǎ ƴƻǘ ǘǊǳŜ ŦƻǊ ŘŜƴǎŜ ǿŀǘŜǊ ŎƭƻǳŘǎΦ  .ŜŎŀǳǎŜ ŎƘŀǊŀŎǘŜǊƛȊƛƴƎ ǘƘŜ ǊŀƴƎŜπ
ǊŜǎƻƭǾŜŘ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ƻŎŎǳǊǊƛƴƎ ǿƛǘƘƛƴ ŘŜƴǎŜ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ǿŀǘŜǊ ŎƭƻǳŘǎ ǊŜƳŀƛƴǎ ƘƛƎƘƭȅ ǳƴŎŜǊǘŀƛƴΣ 
ŜǾŜƴ ŀƊŜǊ ŀǾŜǊŀƎƛƴƎ ό²ƛƴƪŜǊΣ нллоΤ {ŀǘƻ ŀƴŘ hƪŀƳƻǘƻΣ нлнлΤ {ƘŎƘŜǊōŀƪƻǾ Ŝǘ ŀƭΦΣ нлннύΣ ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ 
ƻǇǝŎŀƭ ǇǊƻǇŜǊǘȅ ŜǎǝƳŀǘŜǎ ƛƴ ǘƘŜǎŜ ŦŜŀǘǳǊŜǎ ŘŜƎǊŀŘŜǎ ǾŜǊȅ ǊŀǇƛŘƭȅ ǿƛǘƘ ƛƴŎǊŜŀǎƛƴƎ ǎƛƎƴŀƭ ǇŜƴŜǘǊŀǝƻƴ 
ŘŜǇǘƘΦ  ¢Ƙƛǎ ƴŜŀǊ ŎƻƳǇƭŜǘŜ ƭŀŎƪ ƻŦ ǘǊǳǎǘ ƛǎ ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ /![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎΣ ǿƘŜǊŜ ǘƘŜ ǳƴŎŜǊǘŀƛƴǝŜǎ 
ŦƻǊ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ŀƴŘ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ǊŜǇƻǊǘŜŘ ŦƻǊ ƻǇŀǉǳŜ ǿŀǘŜǊ ŎƭƻǳŘǎ ŀǊŜ ǎŜǘ ǳƴƛŦƻǊƳƭȅ ǘƻ ŀ ƅŀƎ 
ǾŀƭǳŜ ƻŦ πнфΣ ƛƴŘƛŎŀǝƴƎ ŜǎǎŜƴǝŀƭƭȅ ȊŜǊƻ ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǾŀƭǳŜǎΦ 

CƻǊ Ǿƛǎǳŀƭ ŎƻƴǘŜȄǘΣ CƛƎǳǊŜ нн ǎƘƻǿǎ ǊŜǇǊŜǎŜƴǘŀǝǾŜ ŜȄŀƳǇƭŜǎ ƻŦ ŀ ǇŀǊǘƭȅ ŎƭƻǳŘȅ ǎŎŜƴŜ όƭŜƊ ǇŀƴŜƭύ ŀƴŘ ŀƴ 
ƻǾŜǊŎŀǎǘ ǎŎŜƴŜ όǊƛƎƘǘ ǇŀƴŜƭύΦ  !ƴ ŀƴŀƭȅǎƛǎ ƻŦ ŀƭƭ /![Lht ƳŜŀǎǳǊŜƳŜƴǘǎ ŀŎǉǳƛǊŜŘ ŘǳǊƛƴƎ нлмлΣ нлммΣ ŀƴŘ 
нлмн ǎƘƻǿǎ ǘƘŀǘ нлΦн҈ ƻŦ t.[ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ǿŜǊŜ ŦƻǳƴŘ ƛƴ ǇŀǊǘƭȅ ŎƭƻǳŘȅ ŦǊŀƳŜǎΣ 
ǿƘƛƭŜ ǘƘŜ ǊŜƳŀƛƴƛƴƎ тфΦу҈ ǿŜǊŜ ŦƻǳƴŘ ƛƴ ƻǾŜǊŎŀǎǘ ŦǊŀƳŜǎΦ  !ǎ ŜȄǇŜŎǘŜŘ ōŀǎŜŘ ƻƴ ŘŀȅǝƳŜ ǎƻƭŀǊ 
ōŀŎƪƎǊƻǳƴŘ ƴƻƛǎŜ ƭŜǾŜƭǎΣ ǘƘŜ ŘŜǘŜŎǝƻƴ ŦǊŀŎǝƻƴǎ ŀǊŜ ŘƛũŜǊŜƴǘ ŦƻǊ ŘŀȅǝƳŜ ŀƴŘ ƴƛƎƘǩƳŜ ƳŜŀǎǳǊŜƳŜƴǘǎΦ  
5ǳǊƛƴƎ ŘŀȅǝƳŜΣ мсΦо҈ ƻŦ ŀƭƭ ǎƛƴƎƭŜ ǎƘƻǘ ŘŜǘŜŎǝƻƴǎ ƻŎŎǳǊǊŜŘ ƛƴ ǇŀǊǘƭȅ ŎƭƻǳŘȅ ŦǊŀƳŜǎ ǿƘŜǊŜŀǎ ŀǘ ƴƛƎƘǘ ǘƘƛǎ 
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ŦǊŀŎǝƻƴ ƻŦ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀǘ όƻƴƭȅύ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ƘŀǾŜ ƴƻǘ ōŜŜƴ ǊƛƎƻǊƻǳǎƭȅ ŜȄǇƭƻǊŜŘΦ 

  

Figure 22: Left panel: example of the small-scale scattered clouds that would be detected intermittently 
along the CALIOP orbit track. The backscatter coefficients from these clouds are removed from each profile 
at single shot resolution and the resulting cloud-cleared profiles are composited into increasing coarse 
horizontal averages in the search for increasingly tenuous boundary layer aerosols.  For this scene, retrieval 
of cloud optical properties would not be attempted. (Photo credit: Evgueni Kassianov, Pacific Northwest 
National Laboratory.) Right panel: overcast low clouds above NASA Langley Research Center.  The cloud 
deck in this scene would be detected continuously at single shot resolution over multiple frames.  Cloud 
optical properties estimates would be retrieved from data segments averaged to 5 km (15-shot) resolution. 
(Photo credit: authors, NASA LaRC.) 

tŀǊŀŘƻȄƛŎŀƭƭȅΣ ǿƘƛƭŜ ǘƘŜ ŀƭǝǘǳŘŜπǊŜǎƻƭǾŜŘ ōŀŎƪǎŎŀǧŜǊ ŀƴŘ ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ǊŜǘǊƛŜǾŜŘ ƛƴ ŘŜƴǎŜ ǿŀǘŜǊ 
ŎƭƻǳŘǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ǳƴŎŜǊǘŀƛƴΣ ƭŀȅŜǊπŜũŜŎǝǾŜ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ŦŀŎǘƻǊǎ ŀƴŘ ƭƛŘŀǊ Ǌŀǝƻǎ όƛΦŜΦΣ ōŀŎƪǎŎŀǧŜǊπ
ǘƻπŜȄǝƴŎǝƻƴ Ǌŀǝƻǎύ Ŏŀƴ ōŜ ǊŜǘǊƛŜǾŜŘ ǿƛǘƘ ƘƛƎƘ ŎƻƴŬŘŜƴŎŜ ǳǎƛƴƎ IǳΩǎ ƳŜǘƘƻŘ όIǳ Ŝǘ ŀƭΦΣ нллтύΣ ŜǾŜƴ ŀǘ 
ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΦ  ¢Ƙƛǎ ƛǎ ǇƻǎǎƛōƭŜ ōŜŎŀǳǎŜ IǳΩǎ ƳŜǘƘƻŘ ŘƻŜǎ ƴƻǘ ŀǧŜƳǇǘ ŀƭǝǘǳŘŜπǊŜǎƻƭǾŜŘ ǊŜǘǊƛŜǾŀƭǎΣ 
ōǳǘ ƛƴǎǘŜŀŘ ŘŜŀƭǎ ƻƴƭȅ ǿƛǘƘ ǘƘŜ ōǳƭƪ ǇǊƻǇŜǊǝŜǎ ƻŦ ŀ ŎƭƻǳŘΦ 

31. How should I interpret features that are detected at 5 km resolution and classified as clouds 
for which the Ψ{ƛƴƎƭŜ {Ƙƻǘ /ƭƻǳŘ /ƭŜŀǊŜŘ CǊŀŎǘƛƻƴΩ parameter is greater than 0? 

!ǎ ŘƛǎŎǳǎǎŜŘ ŜŀǊƭƛŜǊ όǎŜŜ C!v Імф ŀƴŘ C!v ІнлύΣ ǘƘŜ Ǝƻŀƭ ƻŦ ǘƘŜ ǎƛƴƎƭŜ ǎƘƻǘ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ƛǎ ǘƻ 
ƛŘŜƴǝŦȅ ŀƴŘ ǊŜƳƻǾŜ ōŀŎƪǎŎŀǧŜǊ ŦǊƻƳ ŎƭƻǳŘǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ǎƻ ǘƘŀǘ ǘƘŜ ǊŜƳŀƛƴƛƴƎ Řŀǘŀ 
Ŏŀƴ ōŜ ǊŜŀǾŜǊŀƎŜŘ ŀƴŘ ǎŜŀǊŎƘŜŘ ŦƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀŜǊƻǎƻƭǎΦ  ¢Ƙƛǎ ǘŜŎƘƴƛǉǳŜ ŜƴŀōƭŜǎ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀŜǊƻǎƻƭ 
ƻǇǝŎŀƭ ǇǊƻǇŜǊǘȅ ǊŜǘǊƛŜǾŀƭǎ ƛƴ ƘŜǘŜǊƻƎŜƴƻǳǎ ǎŎŜƴŜǎ ƘŀǾƛƴƎ ǎƳŀƭƭπǎŎŀƭŜΣ ǎǘǊƻƴƎƭȅ ǎŎŀǧŜǊƛƴƎ ŎƭƻǳŘǎ 
ŜƳōŜŘŘŜŘ ƛƴ ŀ ƳǳŎƘ ƭŀǊƎŜǊ ŀƴŘ ŦŀƛƴǘŜǊ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ όŜΦƎΦΣ ŀǎ ƛƴ ǘƘŜ ƭŜƊ ǇŀƴŜƭ ƻŦ CƛƎǳǊŜ ннύΦ  CƻǊ ŀƭƭ ŦŜŀǘǳǊŜǎ 
ƛƴ ǘƘŜ р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ǘƘŜ Ψ{ƛƴƎƭŜ {Ƙƻǘ /ƭƻǳŘ /ƭŜŀǊŜŘ CǊŀŎǝƻƴΩ ǇŀǊŀƳŜǘŜǊ ǊŜǇƻǊǘǎ ǘƘŜ ŀǊŜŀƭ ŦǊŀŎǝƻƴ 
όƛΦŜΦΣ ǘƘŜ ŀƭƻƴƎπǘǊŀŎƪ ŀǾŜǊŀƎƛƴƎ ŘƛǎǘŀƴŎŜ ǝƳŜǎ ǘƘŜ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘύ ƻŦ ŀ ŦŜŀǘǳǊŜ ǘƘŀǘ ǿŀǎ ǊŜƳƻǾŜŘ ōȅ ǘƘŜ 
ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ ǿƛǘƘƛƴ ŀƴȅ р ƪƳ ŀƭƻƴƎπǘǊŀŎƪ ŘƛǎǘŀƴŎŜΦ  IƻǿŜǾŜǊΣ ƴƻǘ ŀƭƭ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ 
άŎƭƻǳŘ ŎƭŜŀǊŜŘέ ŀǊŜ ƎǳŀǊŀƴǘŜŜŘ ǘƻ ōŜ ŀŜǊƻǎƻƭǎΦ [ŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ŀƴŘ ŎƭŀǎǎƛŬŜŘ ŀǎ 
ŎƭƻǳŘǎ ǊŜǘŀƛƴ ǘƘŜƛǊ ŎƭŀǎǎƛŬŎŀǝƻƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ƻŦ ǘƘŜ ƭŜǾŜƭ н ǇǊƻŎŜǎǎƛƴƎΦ  [ŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ŀǘ р 
ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ ŀǎǎƛƎƴŜŘ ŀƴ ƛƴƛǝŀƭ ŎƭŀǎǎƛŬŎŀǝƻƴ ƻƴŎŜ ǘƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜŘǳǊŜ 
Ƙŀǎ ŜȄŜŎǳǘŜŘΦ  IƻǿŜǾŜǊΣ ǘƘŜ ǘȅǇƛƴƎ ƻŦ ǘƘŜǎŜ ƭŀȅŜǊǎ ƛǎ ǎǳōǎŜǉǳŜƴǘƭȅ ǊŜŜǾŀƭǳŀǘŜŘ ƛƳƳŜŘƛŀǘŜƭȅ ǇǊƛƻǊ ǘƻ 
ŜȄŜŎǳǝƴƎ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ǊŜǘǊƛŜǾŀƭΦ  .ȅ ŘƻƛƴƎ ǘƘƛǎΣ ŦŜŀǘǳǊŜ Řŀǘŀ ǳǎŜŘ ƛƴ ǘƘŜ /!5 ŀƭƎƻǊƛǘƘƳ Ŏŀƴ ōŜ 
ǇǊƻǇŜǊƭȅ ŎƻǊǊŜŎǘŜŘ ŦƻǊ ŀǧŜƴǳŀǝƻƴ ōȅ ƻǾŜǊƭȅƛƴƎ ŦŜŀǘǳǊŜǎΦ  ¢Ƙƛǎ ŎƻǊǊŜŎǝƻƴ Ƙŀǎ ŘƛǊŜŎǘ ƛƳǇŀŎǘǎ ƻƴ ǘǿƻ ƻŦ ǘƘŜ 
Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ /!5 ǇŀǊŀƳŜǘŜǊǎΥ ǘƘŜ ƭŀȅŜǊπƳŜŀƴ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŀǘ рон ƴƳ ŀƴŘ ǘƘŜ ƭŀȅŜǊπƳŜŀƴ 
ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻƭƻǊ ǊŀǝƻΦ  hƴŜ ƴƻǘŀōƭŜ ǎƛŘŜ ŜũŜŎǘ ƻŦ ǘƘƛǎ ŎƻǊǊŜŎǝƻƴ ƛǎ ǘƘŀǘ ƭŀȅŜǊǎ ƻǊƛƎƛƴŀƭƭȅ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://www.eurekalert.org/news-releases/675324
https://www.pnnl.gov/people/evgueni-kassianov
https://doi.org/10.1109/LGRS.2007.901085
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ŎƭŀǎǎƛŬŜŘ ŀǎ ŀŜǊƻǎƻƭ Ŏŀƴ ǇƻǘŜƴǝŀƭƭȅ ōŜ ǊŜŎƭŀǎǎƛŬŜŘ ŀǎ ŎƭƻǳŘǎ ŀƴŘ ǘƘŜǎŜ ǊŜŎƭŀǎǎƛŬŜŘ ŎƭƻǳŘǎ ƘŀǾŜ ǎƛƴƎƭŜ ǎƘƻǘ 
ŎƭƻǳŘ ŎƭŜŀǊŜŘ ŦǊŀŎǝƻƴǎ ƎǊŜŀǘŜǊ ǘƘŀƴ лΦ  ¢ƘŜ ƻǇǝŎŀƭ ŘŜǇǘƘǎ ƻŦ ŎƭƻǳŘǎ ǘƘŀǘ ƘŀǾŜ ŎƭƻǳŘ ŎƭŜŀǊŜŘ ŦǊŀŎǝƻƴǎ 
ƎǊŜŀǘŜǊ ǘƘŀƴ л ŀǊŜ ōƛŀǎŜŘ ƭƻǿΣ ōŜŎŀǳǎŜ ŀƭƭ ŎƭƻǳŘ Řŀǘŀ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ ǎƘƻǘ ǊŜǎƻƭǳǝƻƴ ƛǎ ŜȄŎƭǳŘŜŘ ŦǊƻƳ 
ǘƘŜ ƘƻǊƛȊƻƴǘŀƭ ŀǾŜǊŀƎƛƴƎ ŘƻƴŜ ƛƴ ƻǊŘŜǊ ǘƻ ǊŜŎƻƴǎǘǊǳŎǘ ǇǊƻŬƭŜǎ ǳǎŜŘ ǘƻ ǊŜǘǊƛŜǾŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ό±ŀǳƎƘŀƴ 
Ŝǘ ŀƭΦΣ нллфΤ ̧ƻǳƴƎ ŀƴŘ ±ŀǳƎƘŀƴΣ нллфύΦ  ¢Ƙƛǎ ōƛŀǎ ŘƻŜǎ ƴƻǘ ŀũŜŎǘ ŀŜǊƻǎƻƭǎ ǿƛǘƘ ŎƭƻǳŘ ŎƭŜŀǊŜŘ ŦǊŀŎǝƻƴǎ 
ƎǊŜŀǘŜǊ ǘƘŀƴ лΣ ōŜŎŀǳǎŜ ǘƘŜ ǊŜŎƻƴǎǘǊǳŎǘŜŘ ǇǊƻŬƭŜǎ ŀǊŜ ŀŜǊƻǎƻƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ŦǊƻƳ ǿƘƛŎƘ ǎƛƴƎƭŜ ǎƘƻǘ ŎƭƻǳŘ 
Řŀǘŀ ƛǎ ŎƻǊǊŜŎǘƭȅ ŜȄŎƭǳŘŜŘΦ  .ŜŎŀǳǎŜ /![Lht ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ǊŜǘǊƛŜǾŀƭǎ ǇǊƛƻǊƛǝȊŜ ŀŜǊƻǎƻƭǎ ŀōƻǾŜ ŎƭƻǳŘǎΣ ŀƴŘ 
ōŜŎŀǳǎŜ /![LhtΩǎ ƻǇǝŎŀƭ ǇǊƻǇŜǊǘȅ ǊŜǘǊƛŜǾŀƭǎ ƛƴ ŘŜƴǎŜ ōƻǳƴŘŀǊȅ ƭŀȅŜǊ ŎƭƻǳŘǎ ŀǊŜ ƘƛƎƘƭȅ ǳƴŎŜǊǘŀƛƴ ƛƴ ǘƘŜ 
ōŜǎǘ ƻŦ ŎŀǎŜǎΣ ǘƘƛǎ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ŎƘƻƛŎŜ ǿŀǎ ŘŜŜƳŜŘ ŀƴ ŀŎŎŜǇǘŀōƭŜ ŀƴŘ ŜȄǇŜŘƛŜƴǘ ǘǊŀŘŜπƻũ ƛƴ ǘƘŜ 
ǇǊŜƭŀǳƴŎƘ ŀƭƎƻǊƛǘƘƳ ŀƴŘ ŎƻŘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇƘŀǎŜΦ 

¢ƻ ǎŜǇŀǊŀǘŜƭȅ ǉǳŀƴǝŦȅ ǘƘŜ ǊŜƭŀǝǾŜ ŎƭƻǳŘ ŎƭŜŀǊŜŘ ŦǊŜǉǳŜƴŎƛŜǎ ƻŦ ŀŜǊƻǎƻƭǎ ŀƴŘ ŎƭƻǳŘǎΣ ¢ŀōƭŜ ф ǇŀǊǝǝƻƴǎ ǘƘŜ 
ŀƭƻƴƎπǘǊŀŎƪ ŘƛǎǘŀƴŎŜ ǎǇŀƴƴŜŘ ōȅ ŎƭƻǳŘ ŎƭŜŀǊŜŘ ŦŜŀǘǳǊŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ŦŜŀǘǳǊŜ ǘȅǇŜ ŦƻǊ ŀƭƭ Řŀǘŀ ŀŎǉǳƛǊŜŘ ƛƴ 
нлмл ŀƴŘ нлмфΦ  .ƻǘƘ ƻŦ ǘƘŜǎŜ ŀǊŜ ŘŀǘŀπǊƛŎƘ ȅŜŀǊǎ ǿƛǘƘ ǾŜǊȅ ŦŜǿ Řŀǘŀ ƎŀǇǎ ŎŀǳǎŜŘ ōȅ ƛƴǎǘǊǳƳŜƴǘ ŀƴƻƳŀƭƛŜǎΦ  
²ƘƛƭŜ ǘƘŜ нлмф Řŀǘŀ ƛǎ ǇŜǊǘǳǊōŜŘ ōȅ ŀ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ƭƻǿ ŜƴŜǊƎȅ ƭŀǎŜǊ ǇǳƭǎŜǎΣ ǘƘŜ нлмл Řŀǘŀ ƛǎ ǇǊƛǎǝƴŜ 
ƛƴ ǘƘƛǎ ǊŜƎŀǊŘΦ  bŜǾŜǊǘƘŜƭŜǎǎΣ ǘƘŜ ȅŜŀǊƭȅ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǎǘŀǝǎǝŎǎ ŀǊŜ ŜǎǎŜƴǝŀƭƭȅ ƛŘŜƴǝŎŀƭΣ ǿƛǘƘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ 
ōŜƛƴƎ ŎƭƻǳŘ ŎƭŜŀǊŜŘ ǘǿƛŎŜ ŀǎ ƻƊŜƴ ŀǎ ŎƭƻǳŘ ƭŀȅŜǊǎΦ 

Table 9: Cloud cleared frequencies of aerosols and clouds globally for all data acquired during 2010 and 
2019.  Cloud frequencies are further partitioned by cloud thermodynamic phase (ice, water, and unknown).  
The size of the data sets is essentially identical.  In 2010, the along-track distance spanned by cloud cleared 
features was 54,345,635 km at night and 58,381,510 km during the day.  For 2019, the nighttime distance 
is 52,545,395 and the daytime distance is 58,990,450.  The partitioning according to type is also essentially 
identical for both nighttime and daytime data set. 

 2010 Global 2019 Global 

 day night day night 

all aerosols 0.6951 0.6397 0.6907 0.6303 

all clouds 0.3049 0.3603 0.3093 0.3697 

ice clouds 0.0734 0.0826 0.0742 0.0893 

water clouds 0.0600 0.1108 0.0593 0.1124 

unknown clouds 0.1715 0.1669 0.1758 0.1680 
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32. WƘŀǘ ƛǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ΨŀǘǘŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǘǘŜǊΩ ŀƴŘ Ψparticulate backscatterΩ? 

tǊƻŬƭŜǎ ƻŦ άŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎέΣ ʲ˂όǊύΣ ŀǊŜ ǘƘŜ ǇǊƛƳŀǊȅ ǉǳŀƴǝǝŜǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭƛŘŀǊ [м. 
ǇǊƻŘǳŎǘΦ  ʲ˂όǊύ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ Ǌŀǿ ǇǊƻŬƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎΣ t ˂όǊύΣ ŀǎ ŦƻƭƭƻǿǎΥ 
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¢ŀōƭŜ мл ǇǊƻǾƛŘŜǎ ŀ ƪŜȅ ǘƻ ǘƘŜ ƴƻǘŀǝƻƴ ǳǎŜŘΦ ¢ǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ǿƻǊŘǎΣ ǘƘƛǎ Ŝǉǳŀǝƻƴ ǎŀȅǎ ǘƘŀǘ ǘƘŜ ŀǧŜƴǳŀǘŜŘ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŀǊŜ ǘƘŜ ōŀŎƪƎǊƻǳƴŘ ǎǳōǘǊŀŎǘŜŘΣ ǊŀƴƎŜ ǎǉǳŀǊŜŘ ŎƻǊǊŜŎǘŜŘ Ǌŀǿ ǎƛƎƴŀƭǎ ŀƊŜǊ ōŜƛƴƎ 
Ǝŀƛƴ ŀƴŘ ŜƴŜǊƎȅ ƴƻǊƳŀƭƛȊŜŘ ŀƴŘ ŎŀƭƛōǊŀǘŜŘΦ  ¢ƘŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘ ǿƛǘƘƛƴ ŀƴȅ ǎŎŀǧŜǊƛƴƎ 
ǾƻƭǳƳŜ ƛǎ ǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ŦǊƻƳ ƳƻƭŜŎǳƭŀǊ όƳύ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ όǇύ ŎƻƳǇƻƴŜƴǘǎ 
ŀƴŘ ǘƘŜ ǎƛƎƴŀƭ ŀǧŜƴǳŀǝƻƴ ōŜǘǿŜŜƴ ǘƘŜ ƭƛŘŀǊ ŀƴŘ ǘƘŜ ǎŎŀǧŜǊƛƴƎ ǾƻƭǳƳŜ ŘǳŜ ǘƻ ƳƻƭŜŎǳƭŜǎΣ ǇŀǊǝŎǳƭŀǘŜǎΣ 
ŀƴŘ ƻȊƻƴŜ όhоύΦ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.1175/2009JTECHA1228.1
https://doi.org/10.1175/2009JTECHA1228.1
https://doi.org/10.1175/2008JTECHA1221.1
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Table 10: Notation used in the attenuated backscatter coefficient equation 

symbol interpretation 

 ˂ measurement wavelength 

r range from the lidar to the sample volume 

ʲ όǊύ attenuated backscatter coefficient at range r 

E laser pulse energy 

G receiver electronic gain 

C calibration coefficient 

P(r) backscattered laser power at range r 

Pbkg background signal (e.g., from sunlight and or dark noise) 

m molecular component of backscatter and signal attenuation 

p particulate component of backscatter and signal attenuation 

O3 ozone component of signal attenuation 

Tx
2 

signal attenuation between the lidar and range r due to light 
extinction by component x 

¢ƘŜ άǇŀǊǝŎǳƭŀǘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘέ ƛǎ ǘƘŜ Ǉ̡Σ˂όǊύ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘΦ 

Ǉ̡Σ˂όǊύ ǉǳŀƴǝŬŜǎ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ǳƴŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŦǊƻƳ ŀƭƭ ǇŀǊǝŎǳƭŀǘŜǎ ǿƛǘƘ ŀƴȅ ƳŜŀǎǳǊŜ-
ƳŜƴǘ ǾƻƭǳƳŜ όƛΦŜΦΣ ǊŀƴƎŜ ōƛƴύΦ  5ŜǊƛǾƛƴƎ ǇŀǊǝŎǳƭŀǘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ 
ŎƻŜŶŎƛŜƴǘǎ ǊŜǉǳƛǊŜǎ ŀ ǎƻƭǳǝƻƴ ǘƻ ǘƘŜ ƭƛŘŀǊ ŜǉǳŀǝƻƴΣ ǿƘƛŎƘΣ ŦƻǊ ŜƭŀǎǝŎ ōŀŎƪǎŎŀǧŜǊ ƭƛŘŀǊǎ ƭƛƪŜ /![LhtΣ Ƴƻǎǘ 
ƻƊŜƴ ŀƭǎƻ ǊŜǉǳƛǊŜǎ ŀƴ ŀǎǎǳƳǇǝƻƴ ƻŦ ǘƘŜ ǊŜƭŀǝƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǇŀǊǝŎǳƭŀǘŜ ŜȄǝƴŎǝƻƴ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ 
ōŀŎƪǎŎŀǧŜǊ ό̧ƻǳƴƎ ŀƴŘ ±ŀǳƎƘŀƴΣ нллфΤ ̧ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмуύΦ  ¢ƘŜ ŜȄǝƴŎǝƻƴπǘƻπōŀŎƪǎŎŀǧŜǊ ǊŀǝƻΣ ŎƻƳƳƻƴƭȅ 
ƪƴƻǿƴ ŀǎ ǘƘŜ ƭƛŘŀǊ ǊŀǝƻΣ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ōŜ Ŏƻƴǎǘŀƴǘ ǘƘǊƻǳƎƘƻǳǘ ŀƴȅ ƘƻƳƻƎŜƴŜƻǳǎ ƭŀȅŜǊΣ ŀƴŘ ƛǎ ƪƴƻǿƴ ǘƻ 
ǾŀǊȅ ŀŎŎƻǊŘƛƴƎ ǘƻ ǇŀǊǝŎǳƭŀǘŜ ǘȅǇŜ ōȅ ŀ ŦŀŎǘƻǊ ƻŦ р ƻǊ ƳƻǊŜ όYƛƳ Ŝǘ ŀƭΦΣ нлмуύΦ  [ƛŘŀǊ Ǌŀǝƻ ǳƴŎŜǊǘŀƛƴǝŜǎ ŀǊŜ 
ŀ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜ ƻŦ ǳƴŎŜǊǘŀƛƴǝŜǎ ƛƴ Ǉ̡Σ˂όǊύ ό¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмоύΦ 

33. ²ƘŀǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǾƻƭǳƳŜ ŀƴŘ ǇŀǊǘƛŎǳƭŀǘŜ ŘŜǇƻƭŀǊƛȊŀǘƛƻƴ ǊŀǘƛƻǎΚ 

¢ƘŜ ǾƻƭǳƳŜ ŘŜǇƻƭŀǊƛȊŀǝƻƴ ǊŀǝƻΣ ɻǾόȊύΣ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊπǘƻπǇŀǊŀƭƭŜƭ Ǌŀǝƻ ƻŦ ǘƘŜ рон ƴƳ 
ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ [м. Řŀǘŀ ǇǊƻŘǳŎǘΦ  ¢ƘŜ ǇŀǊŀƭƭŜƭ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ǎƛƎƴŀƭ 
ƛǎ ƻōǘŀƛƴŜŘ ōȅ ǎǳōǘǊŀŎǝƴƎ ǘƘŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ǘƘŜ ǘƻǘŀƭ ŀǧŜƴǳŀǘŜŘ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘΦ  .ŜŎŀǳǎŜ ǎƛƎƴŀƭ ŀǧŜƴǳŀǝƻƴ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǇƻƭŀǊƛȊŀǝƻƴ ǎǘŀǘŜΣ 
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ǿƘŜǊŜ ǘƘŜ ǎǳōǎŎǊƛǇǘǎ Ƴ ŀƴŘ Ǉ ǊŜǇǊŜǎŜƴǘΣ ǊŜǎǇŜŎǝǾŜƭȅΣ ƳƻƭŜŎǳƭŀǊ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ŎƻƴǘǊƛōǳǝƻƴǎ ǘƻ ǘƘŜ ǘƻǘŀƭ 
ōŀŎƪǎŎŀǧŜǊΣ Ṷ ŀƴŘ  ᷆ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊ όṶύ ŀƴŘ ǇŀǊŀƭƭŜƭ ŎƻƳǇƻƴŜƴǘǎ ό᷆Σ ŀƴŘ ̡ǿΣǾόȊύ ƛǎ ǘƘŜ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘ ƳŜŀǎǳǊŜŘ ŀǘ ŀƭǝǘǳŘŜ Ȋ ŦƻǊ ǇƻƭŀǊƛȊŀǝƻƴ ǎǘŀǘŜ ǿ ŀƴŘ ǎŎŀǧŜǊƛƴƎ ǎǇŜŎƛŜǎ ǾΦ 

¢ƘŜ ǇŀǊǝŎǳƭŀǘŜ ŘŜǇƻƭŀǊƛȊŀǝƻƴ ǊŀǝƻΣ ɻǇόȊύΣ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇŜǊǇŜƴŘƛŎǳƭŀǊπǘƻπǇŀǊŀƭƭŜƭ Ǌŀǝƻ ƻŦ ǘƘŜ ǇŀǊǝŎǳƭŀǘŜ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎΣ ŀƴŘ Ŏŀƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ƻƴƭȅ ŀƊŜǊ ŀƴ ŜȄǝƴŎǝƻƴ ǇǊƻŬƭŜ ƛǎ ǊŜǘǊƛŜǾŜŘΥ 
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ǇɻόȊύ ƛǎ ŀƴ ƛƴǘǊƛƴǎƛŎ ǇǊƻǇŜǊǘȅ ǘƘŀǘ ŘŜǇŜƴŘǎ ƻƴ ǇŀǊǝŎǳƭŀǘŜ ǘȅǇŜ ōǳǘ ƛǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ǇŀǊǝŎǳƭŀǘŜ 
ŎƻƴŎŜƴǘǊŀǝƻƴΦ  ɻǾόȊύ ƛǎ ŀƴ ŜȄǘǊƛƴǎƛŎ ǇǊƻǇŜǊǘȅ ǘƘŀǘ ŘŜǇŜƴŘǎ Ƨƻƛƴǘƭȅ ƻƴ ǇɻόȊύ ŀƴŘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ 
ǇŀǊǝŎǳƭŀǘŜ ŎƻƴŎŜƴǘǊŀǝƻƴ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ ƳƻƭŜŎǳƭŀǊ ŘŜƴǎƛǘȅ ǿƛǘƘƛƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǾƻƭǳƳŜΦ  ¢ƘŜ ƘƛƎƘŜǊ 
ǘƘŜ ǊŜƭŀǝǾŜ ǇŀǊǝŎǳƭŀǘŜ ŎƻƴŎŜƴǘǊŀǝƻƴΣ ǘƘŜ ƳƻǊŜ ŎƭƻǎŜƭȅ ǾɻόȊύ ǿƛƭƭ ŀǇǇǊƻȄƛƳŀǘŜ ǇɻόȊύΦ 
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ по ƻŦ со 

34. If I am only interested in aerosols, what is the best way to filter profile data to exclude 
clouds? 

CƻǊ ǘƘŜ /![Lht [н ŀƴŘ [о Řŀǘŀ ǇǊƻŘǳŎǘǎ ǘƘƛǎ ǉǳŜǎǝƻƴ Ƙŀǎ ŀ ǾŜǊȅ ǎǘǊŀƛƎƘǜƻǊǿŀǊŘ ŀƴǎǿŜǊΦ  ¢ƘŜ [ƛŘŀǊ [ŜǾŜƭ н 
[ŀȅŜǊ 5ŀǘŀ ŀƴŘ ǘƘŜ [ƛŘŀǊ [ŜǾŜƭ н tǊƻŬƭŜ 5ŀǘŀ ōƻǘƘ ƻũŜǊ άŀŜǊƻǎƻƭ ƻƴƭȅέ ŀƴŘ άŎƭƻǳŘ ƻƴƭȅέ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜ [н 
ŘŀǘŀΣ ǿƛǘƘ ǘƘŜ ŘƛǎŎǊƛƳƛƴŀǝƻƴ ōŜǘǿŜŜƴ ŎƭƻǳŘǎ ŀƴŘ ŀŜǊƻǎƻƭǎ ŀŎŎƻƳǇƭƛǎƘŜŘ ōȅ ǘƘŜ /![Lht /!5 ŀƭƎƻǊƛǘƘƳ 
ό[ƛǳ Ŝǘ ŀƭΦΣ нлмфύΦ  ! ǎƛƳƛƭŀǊ ǎƛǘǳŀǝƻƴ ŜȄƛǎǘǎ ŦƻǊ ǘƘŜ [о Řŀǘŀ ǇǊƻŘǳŎǘǎΣ ǿƘƛŎƘ ŀǊŜ ŀƭǎƻ ǇŀǊǝǝƻƴŜŘ ƛƴǘƻ ŎƭƻǳŘπ
ƻƴƭȅ ƻũŜǊƛƴƎǎ όŜΦƎΦΣ ǘƘŜ [ƛŘŀǊ [ŜǾŜƭ о LŎŜ /ƭƻǳŘ 5ŀǘŀύ ŀƴŘ ŀŜǊƻǎƻƭπƻƴƭȅ ƻũŜǊƛƴƎǎ όŜΦƎΦΣ ǘƘŜ [ƛŘŀǊ [ŜǾŜƭ о 
¢ǊƻǇƻǎǇƘŜǊƛŎ !ŜǊƻǎƻƭ 5ŀǘŀύΦ 

CƻǊ ǳǎŜǊǎ ǿƘƻ ǇǊŜŦŜǊ ǘƻ Řƻ ǘƘŜƛǊ ƻǿƴ ŀŜǊƻǎƻƭ ǊŜǘǊƛŜǾŀƭǎΣ ǘƘŜ ƘȅōǊƛŘ [ƛŘŀǊ [ŜǾŜƭ мΦр tǊƻŬƭŜ 5ŀǘŀ Ŏƻƴǘŀƛƴǎ 
ŎƭƻǳŘπŎƭŜŀǊŜŘ [м. ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŀǾŜǊŀƎŜŘ ǘƻ ŀ ǳƴƛŦƻǊƳ ǊŜǎƻƭǳǝƻƴ ƻŦ нл ƪƳ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀƴŘ сл 
Ƴ ǾŜǊǝŎŀƭƭȅΦ  /ƭƻǳŘ ŎƭŜŀǊƛƴƎ ƛǎ ŘƻƴŜ ǳǎƛƴƎ ŦŜŀǘǳǊŜ ǘȅǇŜ ƛƴŦƻǊƳŀǝƻƴ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ [ƛŘŀǊ [ŜǾŜƭ н ±ŜǊǝŎŀƭ 
CŜŀǘǳǊŜ aŀǎƪ ǇǊƻŘǳŎǘΦ  ¢ƘƻǎŜ ǳǎŜǊǎ ǿƘƻ ǿŀƴǘ ǎǇŀǝŀƭ ǊŜǎƻƭǳǝƻƴǎ ŘƛũŜǊŜƴǘ ŦǊƻƳ ǿƘŀǘ ƛǎ ǇǊƻǾƛŘŜŘ όƻǊ Ŏŀƴ 
ōŜ ŘŜǊƛǾŜŘύ ŦǊƻƳ ǘƘŜ [мΦр ǇǊƻŘǳŎǘΣ ƻǊ ǿƘƻ ǿŀƴǘ ƳƻǊŜ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ŎƭƻǳŘ ŎƭŜŀǊƛƴƎ ǇǊƻŎŜǎǎΣ Ŏŀƴ ǳǎŜ 
ƳŀǘŎƘŜŘ [м. ŀƴŘ ±Ca ŬƭŜǎ ǘƻ ŎǊŜŀǘŜ ŀŜǊƻǎƻƭπƻƴƭȅ ǇǊƻŬƭŜǎΦ  5ŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŀǇǇƭƛŎŀǝƻƴΣ ǘƘŜǊŜ ŀǊŜ ƴƻ 
Řƻǳōǘ ŀ ƳȅǊƛŀŘ ƻŦ ƳŜǘƘƻŘǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŘŜǾƛǎŜŘ ǘƻ ƘŀƴŘƭŜ ǘƘƛǎ ŎƘƻǊŜΦ 

35. The Level 3 stratospheric aerosol profile products report extinction coefficients over their 
entire altitude range.  Why then are there (sometimes substantial) gaps in the extinction 
coefficient profiles reported in the Level 2 aerosol profile products?  

Lƴ ǘƘŜ [н ŀŜǊƻǎƻƭ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ ƛǎ ƻƴƭȅ ǊŜǇƻǊǘŜŘ ǿƘŜƴ ŀŜǊƻǎƻƭǎ ŀǊŜ 
ŘŜǘŜŎǘŜŘ ƛƴ [м. ǇǊƻŬƭŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŀǾŜǊŀƎŜŘ ǘƻ р ƪƳΣ нл ƪƳΣ ƻǊ ул ƪƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴǎ ǿƛǘƘƛƴ ŀ 
ǎƛƴƎƭŜ ƎǊŀƴǳƭŜΦ  ¢ƻ ŎǊŜŀǘŜ ǘƘŜ [о ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ǇǊƻŘǳŎǘΣ [м. ǇǊƻŬƭŜǎ ŀǊŜ ŬǊǎǘ ŀǾŜǊŀƎŜŘ ƻǾŜǊ ŀ ƻƴŜπ
ƳƻƴǘƘ ǝƳŜ ǇŜǊƛƻŘ ŀƴŘ ŀ ǎǇŀǝŀƭ ƎǊƛŘ ƻŦ рϲ ƭŀǝǘǳŘŜ Ҏ нлϲ ƭƻƴƎƛǘǳŘŜΦ  ¢ǿƻ ǾŜǊǎƛƻƴǎ ƻŦ ǘƘŜǎŜ ŀǾŜǊŀƎŜŘ Řŀǘŀ 
ŀǊŜ ŎǊŜŀǘŜŘΦ  ¢ƘŜ άōŀŎƪƎǊƻǳƴŘ ƻƴƭȅέ ǾŜǊǎƛƻƴ ŜȄŎƭǳŘŜǎ ŀƭƭ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ǿƛǘƘƛƴ ŎƭƻǳŘ 
ŀƴŘ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ [н ŀƴŀƭȅǎŜǎΣ ǿƘŜǊŜŀǎ ǘƘŜ άŀƭƭ ŀŜǊƻǎƻƭέ ǾŜǊǎƛƻƴ ǊŜǘŀƛƴǎ ǘƘŜ ŀǧŜƴǳŀǘŜŘ 
ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ŦǊƻƳ ǿƛǘƘƛƴ ŀŜǊƻǎƻƭ ƭŀȅŜǊǎ ōǳǘ ŎƻƴǝƴǳŜǎ ǘƻ ŜȄŎƭǳŘŜ ǘƘƻǎŜ ŦǊƻƳ ǿƛǘƘƛƴ ŎƭƻǳŘǎ όYŀǊ 
Ŝǘ ŀƭΦΣ нлмфύΦ  Lƴ ōƻǘƘ ŎŀǎŜǎΣ ǘƘŜ {bw ƛƴ ǘƘŜǎŜ ƘŜŀǾƛƭȅ ŀǾŜǊŀƎŜŘ [о ǇǊƻŬƭŜǎ ƛǎ ǎǳōǎǘŀƴǝŀƭƭȅ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ 
{bw ƛƴ ǘƘŜƛǊ [н ŎƻǳƴǘŜǊǇŀǊǘǎΣ ŀƴŘ ǘƘƛǎ ƳǳŎƘ ƘƛƎƘŜǊ {bw ŜƴŀōƭŜǎ ǊŜƭƛŀōƭŜ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ 
Ŧǳƭƭ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ǇǊƻŬƭŜǎΦ  IƻǿŜǾŜǊΣ ǘƘŜ ōŀŎƪǎŎŀǧŜǊ ŎƻŜŶŎƛŜƴǘǎ ƛƴ ǘƘŜǎŜ ǇǊƻŬƭŜǎ ŀǊŜ ŀƭƳƻǎǘ ŀƭǿŀȅǎ 
ǿŜƭƭ ōŜƭƻǿ ǘƘŜ ƳƛƴƛƳǳƳ ŘŜǘŜŎǘŀōƭŜ ōŀŎƪǎŎŀǧŜǊ ŜǎǝƳŀǘŜǎ ŦƻǊ ǘƘŜ [м. Řŀǘŀ ŀǾŜǊŀƎŜŘ ǘƻ р ƪƳΣ нл ƪƳΣ ƻǊ 
ул ƪƳ ƘƻǊƛȊƻƴǘŀƭ ǊŜǎƻƭǳǝƻƴǎ ό±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нллрΤ aŎDƛƭƭ Ŝǘ ŀƭΦΣ нллтύΦ  ¢ƘŜ ŜȄŎŜǇǝƻƴǎ ƻŎŎǳǊ ƛƴ ǾŜǊȅ ǎǘǊƻƴƎ 
ŀƴŘ ǇŜǊǎƛǎǘŜƴǘ ƭŀȅŜǊǎ ǎǳŎƘ ŀǎ ŦǊŜǎƘ ǾƻƭŎŀƴƛŎ ŀǎƘ ƛƴƧŜŎǝƻƴǎΦ 

¦ƴƭƛƪŜ ǘƘŜ [о ǎǘǊŀǘƻǎǇƘŜǊƛŎ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘΣ ǘƘŜ ǇǊƻŬƭŜǎ ƻŦ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ [о ǘǊƻǇƻ-
ǎǇƘŜǊƛŎ ǇǊƻŘǳŎǘ ŦǊŜǉǳŜƴǘƭȅ Ŏƻƴǘŀƛƴ ƭŀǊƎŜ ƎŀǇǎΦ  ¢Ƙƛǎ ŘƛũŜǊŜƴŎŜ Ŏŀƴ ōŜ ŘƛǊŜŎǘƭȅ ǘǊŀŎŜŘ ǘƻ ǘƘŜ ŘƛũŜǊŜƴǘ Řŀǘŀ 
ŀƎƎǊŜƎŀǝƻƴ ǎǘǊŀǘŜƎƛŜǎ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ ǘǿƻ ǇǊƻŘǳŎǘǎΦ  ¢ƘŜ [о{!t ŀŘƻǇǘǎ ŀƴ ŀǾŜǊŀƎŜπǘƘŜƴπǊŜǘǊƛŜǾŜ 
ŀǇǇǊƻŀŎƘΣ ƛƴ ǿƘƛŎƘ ǘƘŜ [м. ǇǊƻŬƭŜǎ ŀǊŜ ƘŜŀǾƛƭȅ ŀǾŜǊŀƎŜŘ ǇǊƛƻǊ ǘƻ ǊŜǘǊƛŜǾƛƴƎ ŜȄǝƴŎǝƻƴ ŜǎǝƳŀǘŜǎΦ  ¢ƘŜ 
[о¢!tΣ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǳǎŜǎ ŀ ǊŜǘǊƛŜǾŜπǘƘŜƴπŀǾŜǊŀƎŜ ǇǊƻŎŜŘǳǊŜ ƛƴ ǿƘƛŎƘ ǘƘŜ ŀŜǊƻǎƻƭ ŜȄǝƴŎǝƻƴ 
ŎƻŜŶŎƛŜƴǘǎ ǊŜǘǊƛŜǾŜŘ ƛƴ ǘƘŜ [н ŀƴŀƭȅǎŜǎ ŀǊŜ ŀǾŜǊŀƎŜŘ ǘƻ ŎǊŜŀǘŜ ǘƘŜ [о¢!t ǇǊƻŬƭŜǎΦ  /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ǾŀƭƛŘ 
ŜȄǝƴŎǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ [о¢!t ŀǊŜ ƭƛƳƛǘŜŘ ǘƻ ǘƘƻǎŜ ǊŜƎƛƻƴǎ ƛƴ ǿƘƛŎƘ ŀŜǊƻǎƻƭǎ ǿŜǊŜ ŬǊǎǘ 
ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ [н ǇǊƻŎŜǎǎƛƴƎΦ 

CALIOP LEVEL 2 VERTICAL FEATURE MASK 

36. Why does the surface occupy multiple range bins in the vertical feature mask? 

¢ƘŜ ǇƘƻǘƻƳǳƭǝǇƭƛŜǊǎ όta¢ǎύ ƛƴ ǘƘŜ рон ƴƳ ǊŜŎŜƛǾŜǊ ŎƘŀƴƴŜƭǎ Řƻ ƴƻǘ ǊŜŎƻǾŜǊ ƛƴǎǘŀƴǘŀƴŜƻǳǎƭȅ ǿƘŜƴ 
ƳŜŀǎǳǊƛƴƎ ǾŜǊȅ ǎǘǊƻƴƎ ōŀŎƪǎŎŀǧŜǊ ǊŜǘǳǊƴǎ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ŦǊƻƳ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀƴŘ ƻǇŀǉǳŜ ǿŀǘŜǊ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.5194/amt-12-703-2019
https://doi.org/10.5194/amt-12-6173-2019
https://doi.org/10.5194/amt-12-6173-2019
https://ntrs.nasa.gov/citations/20250006627
https://doi.org/10.1029/2007JD008768


 

ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ пп ƻŦ со 

ŎƭƻǳŘǎΦ  LƴǎǘŜŀŘΣ ǘƘŜȅ ǇǊƻŘǳŎŜ ŀ ƴƻƴπƛŘŜŀƭ ǊŜǎǇƻƴǎŜΥ ŜȄǇƻƴŜƴǝŀƭƭȅ ŘŜŎŀȅƛƴƎ ƴƻƛǎŜ ǘŀƛƭǎ ǘƘŀǘ ǇŜǊǎƛǎǘ ŦƻǊ 
ǎƻƳŜ ǝƳŜ ŀƊŜǊ ŜƴŎƻǳƴǘŜǊƛƴƎ ǘƘŜ ǇŜŀƪ ǎƛƎƴŀƭ όIǳƴǘ Ŝǘ ŀƭΦΣ нллфύΦ  5ǳŜ ǘƻ ǘƘƛǎ ŜũŜŎǘΣ ǎǇǳǊƛƻǳǎ ƭƛŘŀǊ 
ōŀŎƪǎŎŀǧŜǊ ƛǎ ƻƊŜƴ ǎŜŜƴ ǿŜƭƭ ōŜƴŜŀǘƘ ǘƘŜ 9ŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ  !ǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ǘƘŜ ƭŜƊ ǇŀƴŜƭ ƻŦ CƛƎǳǊŜ ноΣ ǘƘƛǎ 
ŜũŜŎǘ ƛǎ ǇŀǊǝŎǳƭŀǊƭȅ ƴƻǝŎŜŀōƭŜ ƻǾŜǊ ƛŎŜπŎƻǾŜǊŜŘ ǎǳǊŦŀŎŜǎΣ ǿƘŜǊŜ ŎƭƻǳŘπŦǊŜŜ ŀǘƳƻǎǇƘŜǊŜǎ ŀƴŘ ŀ ǾŜǊȅ ƘƛƎƘ 
ǎǳǊŦŀŎŜ ŀƭōŜŘƻ ƎŜƴŜǊŀǘŜ рон ƴƳ ǎǳǊŦŀŎŜ ǎƛƎƴŀƭǎ ǿƘƛŎƘ ŜȄǘŜƴŘ ǎƛƎƴƛŬŎŀƴǘƭȅ ōŜƭƻǿ ǘƘŜ ǘǊǳŜ ǎǳǊŦŀŎŜΦ  !ǎ 
ŘŜƳƻƴǎǘǊŀǘŜŘ ƛƴ ǘƘŜ ǊƛƎƘǘ ǇŀƴŜƭ ƻŦ CƛƎǳǊŜ ноΣ ǘƘƛǎ ƴƻƴπƛŘŜŀƭ ŘŜǘŜŎǘƻǊ ōŜƘŀǾƛƻǊ ƛǎ ƴƻǘ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ млсп 
ƴƳ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ǿƘŜǊŜ ŘŜǘŜŎǝƻƴ ƛǎ ŘƻƴŜ ǳǎƛƴƎ ŀƴ ŀǾŀƭŀƴŎƘŜ ǇƘƻǘƻŘƛƻŘŜ ό!t5ύ ƛƴǎǘŜŀŘ ƻŦ ŀ ta¢Φ 

 

Figure 23: 532 nm (left panel) and 1064 nm (right panel) measurements over Antarctica, acquired 2022-
02-05. 

¢ƘŜ /![Lht ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ŀƭƎƻǊƛǘƘƳ ǿƛƭƭ ŎƻǊǊŜŎǘƭȅ ƛŘŜƴǝŦȅ ǘƘŜ ǘƻǇ ŀƭǝǘǳŘŜ ƛƴ ƭŀȅŜǊǎ ŀũŜŎǘŜŘ ōȅ ǘƘŜ ƴƻƴπ
ƛŘŜŀƭ ǘǊŀƴǎƛŜƴǘ ǊŜǎǇƻƴǎŜΦ  IƻǿŜǾŜǊΣ ōȅ ŘŜǎƛƎƴ ƛǘ ŘŜŬƴŜǎ ǘƘŜ ōŀǎŜ ƭƻŎŀǝƻƴ ŀǎ ǘƘŜ ŬǊǎǘ ǊŀƴƎŜ ōƛƴ ƛƴ ǿƘƛŎƘ 
ǘƘŜ ǎƛƎƴŀƭ ŘǊƻǇǎ ōŜƭƻǿ ŀƴ ŀƭǝǘǳŘŜπŘŜǇŜƴŘŜƴǘ ŘŜǘŜŎǝƻƴ ǘƘǊŜǎƘƻƭŘΦ  /ƻƴǎŜǉǳŜƴǘƭȅΣ ƛƴ ǎǘǊƻƴƎƭȅ ǎŎŀǧŜǊƛƴƎ 
ŦŜŀǘǳǊŜǎ ǘƘŜ ŀƴƻƳŀƭƻǳǎƭȅ ŜƴƘŀƴŎŜŘ ǎƛƎƴŀƭ ŦǊŜǉǳŜƴǘƭȅ ƭŜŀŘǎ ǘƻ ƭŀǊƎŜ ŜǊǊƻǊǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ǊŜǇƻǊǘŜŘ ǾŜǊǝŎŀƭ 
ŜȄǘŜƴǘ ƻŦ ǘƘŜ рон ƴƳ ǎǳǊŦŀŎŜ ƳŜŀǎǳǊŜƳŜƴǘǎ ƛǎ ǎƛƎƴƛŬŎŀƴǘƭȅ ƻǾŜǊŜǎǝƳŀǘŜŘΦ  ¢ƘŜǎŜ ƻǾŜǊŜǎǝƳŀǘŜǎ ŎŀǳǎŜ 
ǘƘŜ όŀǇǇŀǊŜƴǘύ ǎǳǊŦŀŎŜ ŜŎƘƻ ǘƻ ǎǇŀƴ ƳǳƭǝǇƭŜ ǊŀƴƎŜ ōƛƴǎ ƛƴ ǘƘŜ ±Ca ƛƳŀƎŜǎΦ 

¢Ƙƛǎ ƴƻƴπƛŘŜŀƭ ŘŜǘŜŎǘƻǊ ǊŜǎǇƻƴǎŜ Ŏŀƴ ŀƭǎƻ ŎŀǳǎŜ ƳƛǎŜǎǝƳŀǘŜǎ ƻŦ ǘƘŜ ƭŀȅŜǊ ōƻǳƴŘŀǊƛŜǎ ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ 
ŦŜŀǘǳǊŜǎΦ  Lƴ ǇŀǊǝŎǳƭŀǊΣ ǘƘŜ ŀǇǇŀǊŜƴǘ ōŀǎŜǎ ƻŦ ƻǇŀǉǳŜ ǿŀǘŜǊ ŎƭƻǳŘǎ Ƴŀȅ ŀǇǇŜŀǊ ǘƻ ŜȄǘŜƴŘ ŦǳǊǘƘŜǊ ǘƻǿŀǊŘ 
ǘƘŜ ǎǳǊŦŀŎŜ ǘƘŀƴ ǿƻǳƭŘ ƻǘƘŜǊǿƛǎŜ ōŜ ŜȄǇŜŎǘŜŘΦ  IƻǿŜǾŜǊΣ ǘƘƛǎ ŜǊǊƻǊ ƛǎ ƭŀǊƎŜƭȅ ƛƴŎƻƴǎŜǉǳŜƴǝŀƭΣ ǎƛƴŎŜ 
/![Lht Ŏŀƴƴƻǘ ŀŎŎǳǊŀǘŜƭȅ ƳŜŀǎǳǊŜ ǘƘŜ ǘǊǳŜ ōŀǎŜ ŀƭǝǘǳŘŜǎ ƻŦ ƻǇŀǉǳŜ ƭŀȅŜǊǎΦ  ! ǎǘǳŘȅ ōȅ [ǳ Ŝǘ ŀƭΦΣ нлнл 
ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘƘŜǎŜ ǳƴǿŀƴǘŜŘ ŘŜǘŜŎǘƻǊ ǘǊŀƴǎƛŜƴǘǎ Ŏŀƴ ōŜ ŜȄǇŜŎǘŜŘ ŦƻǊ ŀƴȅ ǘŀǊƎŜǘ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇŜŀƪ 
ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŜȄŎŜŜŘǎ лΦлм ƪƳ ςм ǎǊ ςмΦ  .Ŝƭƻǿ ǘƘŀǘ ƭƛƳƛǘΣ ƴƻƴπƛŘŜŀƭ ǊŜǎǇƻƴǎŜ ŜũŜŎǘǎ ƻƴ /![LhtΩǎ 
ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ǎŎƘŜƳŜ Ŏŀƴ ƭŀǊƎŜƭȅ ōŜ ƛƎƴƻǊŜŘΣ ŀǎ ǘƘŜȅ ƛƴǘǊƻŘǳŎŜ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘ ŜǊǊƻǊǎ ƻŦ ƭŜǎǎ ǘƘŀƴ н҈Φ 

37. Please explain the differences between the Feature Classification Flags (in the VFM and 
Layer Products) and the Atmospheric Volume Descriptions (in the Profile Products) 

.ƻǘƘ ǘƘŜ CŜŀǘǳǊŜ /ƭŀǎǎƛŬŎŀǝƻƴ CƭŀƎǎ όC/CύΣ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ±Ca ŀƴŘ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ŀƴŘ ǘƘŜ !ǘƳƻǎǇƘŜǊƛŎ 
±ƻƭǳƳŜ 5ŜǎŎǊƛǇǝƻƴǎ ό!±5ύΣ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ŀǊŜ мсπōƛǘ ƛƴǘŜƎŜǊǎΣ ǿƛǘƘ ōƛǘ л ōŜƛƴƎ ǘƘŜ ƭŜŀǎǘ 
ǎƛƎƴƛŬŎŀƴǘ ōƛǘΦ  LƴǘŜǊǇǊŜǘŀǝƻƴ ƻŦ ǘƘŜ ŬǊǎǘ мо ƻŦ ǘƘŜǎŜ ōƛǘǎ ƛǎ ƛŘŜƴǝŎŀƭ ŦƻǊ ōƻǘƘ ǇŀǊŀƳŜǘŜǊǎΦ  .ƛǘǎ лςн ǊŜǇƻǊǘ 
ŦŜŀǘǳǊŜ ǘȅǇŜΦ  .ƛǘǎ о ŀƴŘ п ǇǊƻǾƛŘŜ ŘƛǎŎǊŜǘŜ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘǎ ŦƻǊ ǘƘŜ ŦŜŀǘǳǊŜ ǘȅǇŜ ƛŘŜƴǝŬŎŀǝƻƴǎΦ  
5ŜŎƻŘƛƴƎ ōƛǘǎ р ŀƴŘ с ƛŘŜƴǝŬŜǎ ŎƭƻǳŘ ƛŎŜπǿŀǘŜǊ ǇƘŀǎŜ ǿƘƛƭŜ ōƛǘǎ т ŀƴŘ у ǇǊƻǾƛŘŜ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘǎ ŦƻǊ 
ǘƘŜ ƛŎŜπǿŀǘŜǊ ǇƘŀǎŜ ŎƭŀǎǎƛŬŎŀǝƻƴǎΦ  bƻǘŜ ǘƘŀǘ ōƛǘǎ рςу ŀǊŜ ƻƴƭȅ ǊŜƭŜǾŀƴǘ ŦƻǊ ǘƘƻǎŜ ŦŜŀǘǳǊŜǎ ŎƭŀǎǎƛŬŜŘ ŀǎ 
ŎƭƻǳŘǎ ŀƴŘ Ŏƻƴǘŀƛƴ ƴƻ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ƻǘƘŜǊ ŦŜŀǘǳǊŜ ǘȅǇŜǎΦ  .ƛǘǎ фςмм ƛŘŜƴǝŦȅ ǘƘŜ ŦŜŀǘǳǊŜ ǎǳōǘȅǇŜ ŦƻǊ 
ŎƭƻǳŘǎΣ ǘǊƻǇƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭǎΣ ŀƴŘ ǎǘǊŀǘƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭǎΦ /ƻǊǊŜŎǘ ƛƴǘŜǊǇǊŜǘŀǝƻƴ ƻŦ ǘƘŜǎŜ ōƛǘǎ ŘŜǇŜƴŘǎ 
ŜƴǝǊŜƭȅ ƻƴ ǘƘŜ ŦŜŀǘǳǊŜ ǘȅǇŜ ƛŘŜƴǝŬŜŘ ƛƴ ōƛǘǎ лςнΣ ŀƴŘ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǝƻƴǎ ŀǊŜ ŘƛũŜǊŜƴǘ ŦƻǊ ŎƭƻǳŘǎΣ ŀŜǊƻǎƻƭǎΣ 
ŀƴŘ ŎƭŜŀǊ ŀƛǊΦ  .ƛǘ мн ǇǊƻǾƛŘŜǎ ŀ ōƛƴŀǊȅ ǉǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ǘƘŜ ŎƭŀǎǎƛŬŎŀǝƻƴ ƻŦ ŦŜŀǘǳǊŜ ǎǳōǘȅǇŜΦ  Lƴ ōƻǘƘ 

https://doi.org/10.5067/CALIOP_IIR_WFC/CALIPSO/CALIPSO_Frequently_Asked_Questions
https://doi.org/10.1175/2009JTECHA1223.1
https://doi.org/10.1016/j.jqsrt.2020.107244
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ǘƘŜ C/Cǎ ŀƴŘ ǘƘŜ !±5ǎΣ ōƛǘǎ моςмр ŎƻƴǾŜȅ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƘƻǊƛȊƻƴǘŀƭ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ 
ŦƻǊ ŦŜŀǘǳǊŜ ŘŜǘŜŎǝƻƴΦ  {Ǉŀǝŀƭ ǊŜǎƻƭǳǝƻƴǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ C/Cǎ ǿƛƭƭ ǊŀƴƎŜ ōŜǘǿŜŜƴ ооо Ƴ ŀƴŘ ул ƪƳΤ ƛΦŜΦΣ 
ŀƭƭ ǊŜǎƻƭǳǝƻƴǎ ǎŜŀǊŎƘŜŘ ōȅ ǘƘŜ /![Lht ŦŜŀǘǳǊŜ ŬƴŘŜǊΦ  {ƛƴŎŜ /![Lht ŜȄǝƴŎǝƻƴ ŀƴŘ ōŀŎƪǎŎŀǧŜǊ ǇǊƻŬƭŜǎ ŀǊŜ 
ƻƴƭȅ ǊŜǘǊƛŜǾŜŘ ŀǘ р ƪƳΣ нл ƪƳΣ ŀƴŘ ул ƪƳΣ ƛƴ ŀŘŘƛǝƻƴ ǘƻ ƛŘŜƴǝŦȅƛƴƎ ǘƘŜ ŀǾŜǊŀƎƛƴƎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŦŜŀǘǳǊŜ 
ŘŜǘŜŎǝƻƴΣ ōƛǘǎ моςмр ƛƴ ǘƘŜ !±5ǎ ŀƭǎƻ ƛŘŜƴǝŦȅ ǘƘƻǎŜ ǊŀƴƎŜ ōƛƴǎ ƛƴ ǿƘƛŎƘ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ŀǘ ǎƛƴƎƭŜ 
ǎƘƻǘ ǊŜǎƻƭǳǝƻƴΦ 

¢ƘŜ ǊŜǇƻǊǝƴƎ ŦƻǊƳŀǘ ŦƻǊ ǘƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎ ǾŀǊƛŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ Řŀǘŀ ǇǊƻŘǳŎǘΦ  ²ƛǘƘƛƴ ǘƘŜ /![Lht ƭŜǾŜƭ н 
ŀƴŀƭȅǎŜǎΣ C/Cǎ ŀǊŜ ƻǊƛƎƛƴŀƭƭȅ ŀǎǎƛƎƴŜŘ ǿƘŜƴ ǘƘŜ ƭŀȅŜǊ ŘŜǘŜŎǝƻƴ ŀƴŘ ǎŎŜƴŜ ŎƭŀǎǎƛŬŎŀǝƻƴ ǘŀǎƪǎ ŀǊŜ ŎƻƳǇƭŜǘŜΦ 
/ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎ ǊŜǇƻǊǘ ŀ ǎƛƴƎƭŜ ǎŜǘ ƻŦ C/Cǎ ŦƻǊ ŜŀŎƘ ǳƴƛǉǳŜ ŀǘƳƻǎǇƘŜǊƛŎ ŦŜŀǘǳǊŜ ŘŜǘŜŎǘŜŘΦ  
Lƴ ǘƘŜ ±Ca ǇǊƻŘǳŎǘΣ C/Cǎ ŀǊŜ н5 ƳŀǘǊƛŎŜǎΣ ǿƛǘƘ ŜŀŎƘ ƳŀǘǊƛȄ ŜƭŜƳŜƴǘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ŀ ǎƛƴƎƭŜ ǊŀƴƎŜ ōƛƴ 
ƛƴ /![LhtΩǎ ŀƭǝǘǳŘŜπŘŜǇŜƴŘŜƴǘ ŘƻǿƴƭƛƴƪŜŘ ŘŀǘŀΦ  ¢ƘŜǎŜ ƳŀǘǊƛŎŜǎ ŎƻǾŜǊ ǘƘŜ ŀƭǝǘǳŘŜ ǊŀƴƎŜ ōŜǘǿŜŜƴ олΦм 
ƪƳ ŀƴŘ ςлΦр ƪƳ ŀƴŘ ŜȄǘŜƴŘ ŀƭƻƴƎ ǘƘŜ Ŧǳƭƭ ƎǊŀƴǳƭŜ ƎǊƻǳƴŘ ǘǊŀŎƪΦ  ¢ƘŜ C/Cǎ ǊŜǇƻǊǘŜŘ ƛƴ ŜŀŎƘ ƳŀǘǊƛȄ ŜƭŜƳŜƴǘ 
ŀǊŜ ǘƘŜ C/Cǎ ōŜƭƻƴƎƛƴƎ ǘƘŜ ƘƛƎƘŜǎǘ ǊŜǎƻƭǳǝƻƴ ŦŜŀǘǳǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ŜŀŎƘ ǊŀƴƎŜ ōƛƴ ŀƴŘ ŀǊŜ ǊŜǇƭƛŎŀǘŜŘ ŀǎ 
ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŎƻǾŜǊ ǘƘŜ Ŧǳƭƭ ǾŜǊǝŎŀƭ ŀƴŘ ƘƻǊƛȊƻƴǘŀƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ŦŜŀǘǳǊŜΦ ¢ƘŜ C/C ƳŀǘǊƛŎŜǎ ƛƴ ǘƘŜ ±Ca 
ŬƭŜǎ ǿƛƭƭ Ŏƻƴǘŀƛƴ ŀŘŘƛǝƻƴŀƭ ƛƴŦƻǊƳŀǝƻƴ ǘƘŀǘ ƛǎ ƴƻǘ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ C/Cǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƭƻŎŀǝƻƴǎ ƻŦ ŎƭŜŀǊ ŀƛǊ ǊŜƎƛƻƴǎΣ ǎǳǊŦŀŎŜ ŜŎƘƻŜǎΣ ǎǳōǎǳǊŦŀŎŜ ƳŜŀǎǳǊŜƳŜƴǘǎΣ ŀƴŘ ǊŀƴƎŜ ōƛƴǎ ƛƴ 
ǿƘƛŎƘ ǘƘŜ ǎƛƎƴŀƭ Ƙŀǎ ōŜŜƴ ǘƻǘŀƭƭȅ ŀǧŜƴǳŀǘŜŘΦ  Lƴ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎΣ ǘƘŜ !±5ǎ ŀǊŜ ƳƻŘƛŬŜŘ ǾŜǊǎƛƻƴǎ ƻŦ 
ǘƘŜ C/Cǎ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΦ  CƻǊ ŜŀŎƘ р ƪƳ ŎƻƭǳƳƴ ƛƴ ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ǘƘŜ C/Cǎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ 
ǘƻ !±5ǎ ŦƻǊ ŜŀŎƘ ƭŀȅŜǊΣ ǘƘŜƴ ŀǎǎƛƎƴŜŘ ǘƻ ŀƭƭ ǊŀƴƎŜ ōƛƴǎ ǎǇŀƴƴŜŘ ōȅ ŜŀŎƘ ŦŜŀǘǳǊŜ ǿƛǘƘƛƴ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ 
ǇǊƻŬƭŜ ǇǊƻŘǳŎǘ ŎƻƭǳƳƴΦ  ¢ƘŜ ά¦ƴƛǉǳŜ [ŀȅŜǊ L5έ ǇŀǊŀƳŜǘŜǊ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀǎŎŜǊǘŀƛƴ ǘƘŜ ƳŀǇǇƛƴƎ ōŜǘǿŜŜƴ 
ǘƘŜ ƭŀȅŜǊ ǇǊƻŘǳŎǘ C/Cǎ ŀƴŘ ǘƘŜ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘ !±5ǎΦ 

¢ƘŜ 5ŀǘŀ 5ŜǎŎǊƛǇǝƻƴ 5ƻŎǳƳŜƴǘǎ ŦƻǊ ǘƘŜ /![Lht [н ±Ca ǇǊƻŘǳŎǘǎΣ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ŀƴŘ ǇǊƻŬƭŜ ǇǊƻŘǳŎǘǎ ŀƭƭ 
ǇǊƻǾƛŘŜ ŀŘŘƛǝƻƴŀƭ ƛƴŦƻǊƳŀǝƻƴ ŀƴŘ ŘŜǘŀƛƭŜŘ ƳŀǇǎ ŦƻǊ ǘƘŜ ƛƴǘŜǊǇǊŜǘŀǝƻƴ ŦƻǊ ŀƭƭ ōƛǘǎ ƛƴ ǘƘŜ C/C ŀƴŘ !±5Φ 

CALIOP KNOWN ISSUES 

¢Ƙƛǎ ǎŜŎǝƻƴ ǇǊƻǾƛŘŜǎ ōǊƛŜŦ ŘŜǎŎǊƛǇǝƻƴǎ ƻŦ ǇƻǘŜƴǝŀƭ ǇǊƻōƭŜƳǎ ƛŘŜƴǝŬŜŘ ǎƛƴŎŜ ǘƘŜ Ŭƴŀƭ ǊŜƭŜŀǎŜ ƻŦ ǘƘŜ 
/![Lht Řŀǘŀ ǇǊƻŘǳŎǘǎΦ  ²ƘŜǊŜ ǇƻǎǎƛōƭŜΣ ǇƻǘŜƴǝŀƭ ǊŜƳŜŘƛŜǎ ŀǊŜ ŀƭǎƻ ƻũŜǊŜŘΦ 

38. Reevaluating Extinction QC = 6 

!ŎŎƻǊŘƛƴƎ ǘƻ ¸ƻǳƴƎ Ŝǘ ŀƭΦΣ нлмуΣ ŀƴ ŜȄǝƴŎǝƻƴ v/ ƅŀƎ ƻŦ с ƻŎŎǳǊǎ ǿƘŜƴŜǾŜǊ ōƛǘǎ м ŀƴŘ н όȊŜǊƻπōŀǎŜŘ 
ƛƴŘŜȄƛƴƎύ ŀǊŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǘƻƎƎƭŜŘ ƻƴ ƛƴ ǘƘŜ ǎƻƭǳǝƻƴ ƻŦ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ŦŜŀǘǳǊŜΦ  .ƛǘ м ƛƴ ŀƴ ŜȄǝƴŎǝƻƴ v/ 
ƅŀƎ ǎƛƎƴŀƭǎ ǘƘŀǘ ǘƘŜ άƛƴƛǝŀƭ ƭƛŘŀǊ Ǌŀǝƻ ώǿŀǎϐ ǊŜŘǳŎŜŘ ǘƻ ŀŎƘƛŜǾŜ ǎǳŎŎŜǎǎŦǳƭ ǎƻƭǳǝƻƴǎ ŦƻǊ ōŀŎƪǎŎŀǧŜǊ 
ŎƻŜŶŎƛŜƴǘǎ ŀƴŘ ǳƴŎŜǊǘŀƛƴǝŜǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ Ŧǳƭƭ ǾŜǊǝŎŀƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ƭŀȅŜǊέΦ  .ƛǘ н ƛƴŘƛŎŀǘŜǎ ŀ άǎǳǎǇƛŎƛƻǳǎ 
ǊŜǘǊƛŜǾŀƭ ώƛƴ ǿƘƛŎƘ ǘƘŜϐ ƭŀȅŜǊ ƻǊ ƻǾŜǊƭȅƛƴƎ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ώƛǎϐ ǘƻƻ ƘƛƎƘ ƻǊ ώǘƘŜϐ ƭƛŘŀǊ Ǌŀǝƻ 
ǊŜŘǳŎǝƻƴ ώƛǎϐ ŜȄŎŜǎǎƛǾŜέΦ  ¢ƘŜ ǇǊƛƳŀǊȅ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǘŜǎǘ ƅŀƎƎŜŘ ōȅ ōƛǘ н ƛǎ ǘƻ ƛŘŜƴǝŦȅ Ǉƻǎǎƛōƭȅ 
ƳƛǎŎƭŀǎǎƛŬŜŘ ƭŀȅŜǊǎΦ  !ǎ ǎŜŜƴ ƛƴ CƛƎǳǊŜ нпΣ ǘƘŜ ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŦƻǊ ƻǇŀǉǳŜ ƭŀȅŜǊǎΣ ƻɹǇŀǉǳŜΣ 
ƛǎ ƛƴǾŜǊǎŜƭȅ ǇǊƻǇƻǊǝƻƴŀƭ ǘƻ ǘƘŜ ƭŀȅŜǊ ŜũŜŎǝǾŜ ƭƛŘŀǊ ǊŀǝƻΣ {ϝ Ґ ʹ Ҏ {Σ ǿƘƛŎƘ ƛƳǇƭƛŜǎ ǘƘŀǘ ǘƘŜ ƳŜŀǎǳǊŜŘ 
ƛƴǘŜƎǊŀǘŜŘ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊΣ ƳɹΣ ƛƴ ǘǊŀƴǎǇŀǊŜƴǘ ƭŀȅŜǊǎ ƛǎ ōƻǳƴŘŜŘ ŀōƻǾŜ ōȅ ƻɹǇŀǉǳŜΦ  ¢ƻ ŘŜǘŜǊƳƛƴŜ 
ƛŦκǿƘŜƴ ɹƳ ƛǎ ǘƻƻ ƘƛƎƘΣ ǿŜ ŜǎǝƳŀǘŜ ƻɹǇŀǉǳŜ Ґ όн Ҏ {ϝύ ςм ǳǎƛƴƎ tƭŀǧΩǎ Ŝǉǳŀǝƻƴ όtƭŀǧΣ мфтфύ ŦƻǊ ƻǇŀǉǳŜ ƭŀȅŜǊǎ 
ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƭƛŘŀǊ Ǌŀǝƻ ό{ύ ŀƴŘ ƳǳƭǝǇƭŜ ǎŎŀǧŜǊƛƴƎ ŦŀŎǘƻǊ όʹύ ǎǇŜŎƛŬŜŘ ŦƻǊ ŀ ƎƛǾŜƴ ŦŜŀǘǳǊŜΦ  .ƛǘ н ƛǎ ǘƻƎƎƭŜŘ 
ǿƘŜƴŜǾŜǊ Ƴɹ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŀ ǘǊŀƴǎǇŀǊŜƴǘ ƭŀȅŜǊ ŜȄŎŜŜŘǎ ǘƘŜ ǾŀƭǳŜ ǇǊŜŘƛŎǘŜŘ ŦƻǊ ŀƴ ƻǇŀǉǳŜ ƭŀȅŜǊ ƻŦ ǘƘŜ 
ǎŀƳŜ ŦŜŀǘǳǊŜ ǘȅǇŜΦ   
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ƘǧǇǎΥκκŘƻƛΦƻǊƎκмлΦрлстκ/![LhtψLLwψ²C/κ/![Lt{hκ/![Lt{hψCǊŜǉǳŜƴǘƭȅψ!ǎƪŜŘψvǳŜǎǝƻƴǎ tŀƎŜ пс ƻŦ со 

 

Figure 24: Integrated attenuated backscatter for opaque layers as a function of lidar ratio.  The lidar ratios 
shown are the ones used in the V4.51 release of the CALIOP data products.  ɖ = 1 in all cases. 

¢ƘŜ ǇǊƻōƭŜƳ ǿƛǘƘ ǘƘƛǎ ƛƴƛǝŀƭ ŦƻǊƳǳƭŀǝƻƴ ƛǎ ǘƘŀǘ ƛǘ ŘƻŜǎ ƴƻǘ ŀŎŎƻǳƴǘ ŦƻǊ ǾŀǊƛŀōƛƭƛǘȅ ƛƴ ǘƘŜ ƭƛŘŀǊ ǊŀǝƻΦ  CƻǊ 
ŜȄŀƳǇƭŜΣ ǘƘŜ ǎǘŀƴŘŀǊŘ /![Lht Řǳǎǘ ƭƛŘŀǊ Ǌŀǝƻ ƛǎ пп ҕ ф ǎǊ ŀǘ ōƻǘƘ ǿŀǾŜƭŜƴƎǘƘǎ ŀƴŘ ʹ ŦƻǊ ŀƭƭ ŀŜǊƻǎƻƭǎ ƛǎ ŬȄŜŘ 
ŀǘ мΦ  /ƻƴǎŜǉǳŜƴǘƭȅΣ ƻɹǇŀǉǳŜ5ǳǎǘ Ґ όн Ҏ м Ҏ ппύ ςм Ґ лΦлммп ǎǊ ςмΦ  IƻǿŜǾŜǊΣ ƛŦ ǘƘŜ ǘǊǳŜ ƭƛŘŀǊ Ǌŀǝƻ ŦƻǊ ǘƘŜ ƭŀȅŜǊ ƛƴ 
ǉǳŜǎǝƻƴ ƛǎ ƻƴŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǝŎ ǾŀƭǳŜ ŀƴŘ Ƴɹ Ґ лΦлмнл ǎǊ πмΣ ǘƘŜ ōƛǘ н ǿƛƭƭ 
ōŜ ǘƻƎƎƭŜŘ ƻƴΣ ŜǾŜƴ ǘƘƻǳƎƘ ƛƴ ǘƘƛǎ ŎŀǎŜ ƻɹǇŀǉǳŜ5ǳǎǘ Ґ όн Ҏ м Ҏ орύ ςм Ґ лΦлмпо ǎǊ ςмΦ  {ƻΣ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ƭƛŘŀǊ 
Ǌŀǝƻ ǾŀǊƛŀōƛƭƛǘȅ ŀŎǊƻǎǎ ŘƛũŜǊŜƴǘ ŦŜŀǘǳǊŜ ǘȅǇŜǎΣ ǘƘŜ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ /![Lt{h [{²D ŀǊŜ ǇǊƻǇƻǎƛƴƎ ŀ ƴŜǿ 
ǘŜǎǘ ŦƻǊ ƻɹǇŀǉǳŜ ǘƘŀǘ Ŏŀƴ ōŜ ŀǇǇƭƛŜŘ ǊŜǘǊƻǎǇŜŎǝǾŜƭȅ ǘƻ ǘƘŜ ŜȄƛǎǝƴƎ Řŀǘŀ ǇǊƻŘǳŎǘǎΥ 
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ɲ{C¢ ƛǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘŜǾƛŀǝƻƴ ƻŦ ǘƘŜ ƭƛŘŀǊ Ǌŀǝƻ ŦƻǊ ŦŜŀǘǳǊŜ ǘȅǇŜ C¢ ŀƴŘ b ǎǇŜŎƛŬŜǎ ǎƻƳŜ ƴǳƳōŜǊ ƻŦ ǎǘŀƴŘŀǊŘ 
ŘŜǾƛŀǝƻƴǎΦ  {ƛƴŎŜ ǿŜ ǊŜǇƻǊǘ ʹΣ {Σ ŀƴŘ ɲ{ ŦƻǊ ŀƭƭ ƭŀȅŜǊǎ ƛƴ ǘƘŜ /![Lht р ƪƳ ƭŀȅŜǊ ǇǊƻŘǳŎǘǎΣ ǘƘƛǎ ǘŜǎǘ Ŏŀƴ ōŜ 
ŀǇǇƭƛŜŘ ŀƊŜǊ ǘƘŜ ŦŀŎǘ ǘƻ ŎƻǊǊŜŎǘ Ǉƻǎǎƛōƭȅ ƻǾŜǊŀƎƎǊŜǎǎƛǾŜ ŀǇǇƭƛŎŀǝƻƴ ƻŦ ǘƘŜ ōƛǘ н ǘŜǎǘΦ  /ƘƻƻǎƛƴƎ b ǘƻƻ ƭŀǊƎŜ 
ǿƛƭƭ ŀŎŎŜǇǘ Ƴŀƴȅ ƳƻǊŜ ƎŜƴǳƛƴŜƭȅ ǎǳǎǇƛŎƛƻǳǎ ǎƻƭǳǝƻƴǎ ǘƘŀƴ ǎŜǩƴƎ b Ґ лΣ ŀǎ ƛǎ ŎǳǊǊŜƴǘƭȅ ŘƻƴŜ ƛƴ ǘƘŜ /![Lht 
ƭŜǾŜƭ н ŀƴŀƭȅǎŜǎΦ  hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ŀǎ ǎŜŜƴ ƛƴ CƛƎǳǊŜ нрΣ ŎƘƻƻǎƛƴƎ b Ґ л Ŏŀƴ ǊŜƧŜŎǘ ŀ ǎƛȊŜŀōƭŜ ŦǊŀŎǝƻƴ ƻŦ 
ǾŀƭƛŘ ǎƻƭǳǝƻƴǎΦ 

bƻǘŜ ǘƘŀǘ ǘƘƛǎ ƻǾŜǊƭȅ ŀƎƎǊŜǎǎƛǾŜ ŀǎǎƛƎƴƳŜƴǘ ƻŦ v/ Ґ с ƛƴ ǘƘŜ [н ǇǊƻŘǳŎǘǎ ƛǎ ǊŜŜǾŀƭǳŀǘŜŘ ǳǎƛƴƎ ŀ ǾŀǊƛŀƴǘ ƻŦ 
ǘƘŜ ƳŜǘƘƻŘ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ǿƘŜƴ ŎǊŜŀǝƴƎ ǘƘŜ [о ǘǊƻǇƻǎǇƘŜǊƛŎ ŀŜǊƻǎƻƭ ǇǊƻŘǳŎǘǎΦ 
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Figure 25: Very dense, sometimes opaque dust layer measured 2010-03-21 in western Africa.  The upper 
panel shows 532 nm attenuated backscatter coefficients.  The lower panel illustrates the V5.00 L2 retrievals 
for dust layers detected at 5 km resolution in this segment.  The final lidar ratios obtained for unconstrained 
retrievals (QC = 0,2,6) are shown in orange circles.  Descending from the top of the plot down, the dashed 
red horizontal lines show CALIOPôs default dust lidar ratio (44 Ñ 9 sr), the default value minus one standard 
deviation (35 sr), and the default value minus two standard deviations (26 sr).  The red diamonds with 
yellow centers show optimized lidar ratios obtained by constraining the lidar equation with the integrated 
attenuated backscatter for opaque layers (Young et al., 2018).  These constrained solutions provide the 
most reliable estimates of lidar ratio available in the CALIOP data set. The 37 instances in this data set 
have a mean value of 35.7 Ñ 2.1 sr, which is very slightly above the ñdefault value minus one standard 
deviationò line.  The extinction QC flags for these constrained solutions are shown using dark green 
diamonds.  Extinction QC flags for unconstrained solutions are shown in open light green circles.  In this 
scene there are 13 times more QC = 6 cases than QC = 2.  However, the mean of the 227 QC = 6 lidar 
ratios is 37.9 Ñ 2.5 sr, which is slightly larger than the mean of the constrained solutions.  Clearly, then, 
designating these cases as suspicious retrievals is incorrect.  Choosing N = 1.2 would rectify this situation. 

39. Why does the [м. άNumber of Bins Shiftedέ parameter sometimes oscillate from profile to 
profile? 

Lƴ ǘƘŜ ŜŀǊƭȅ ǎǘŀƎŜǎ ƻŦ ǘƘŜ /![Lht ƭŜǾŜƭ м ŀƴŀƭȅǎŜǎΣ ŜŀŎƘ ƭŀǎŜǊ ǇǳƭǎŜ ƛǎ ƎŜƻƭƻŎŀǘŜŘ ǘƻ ǘƘŜ /![Lt{h 59a ǳǎŜŘ 
ƛƴ ǘƘŜ ƭŜǾŜƭ м ŀƴŀƭȅǎŜǎΦ  !ƭǝǘǳŘŜǎ ŦƻǊ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ [м. ǇǊƻŬƭŜǎ ŀǊŜ ǘƘŜƴ ŎƻƳǇǳǘŜŘ ǊŜƭŀǝǾŜ ǘƻ ǘƘƛǎ ƭŜǾŜƭ 
м 59a ŀƭǝǘǳŘŜ ōŀǎŜŘ ƻƴ ǇƘƻǘƻƴ ǝƳŜ ƻŦ ƅƛƎƘǘ ŀǎ ŀ ŦǳƴŎǝƻƴ ƻŦ ǘƘŜ ǎǇŀŎŜŎǊŀƊ ƻũπƴŀŘƛǊ ŀƴƎƭŜΣ ǿƘƛŎƘ ƛǎ 
ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ƘƛƎƘπǊŜǎƻƭǳǝƻƴ ǇƻǎǘǇǊƻŎŜǎǎŜŘ ŜǇƘŜƳŜǊƛǎ Řŀǘŀ ƎŜƴŜǊŀǘŜŘ ōȅ /b9{ ŀƴŘ ŘŜƭƛǾŜǊŜŘ ǘƻ [ŀw/ 
ƻƴ ŀ Řŀƛƭȅ ōŀǎƛǎΦ  .ŜŎŀǳǎŜ ǘƘŜ ŀƭǝǘǳŘŜǎ ǇǊƻŘǳŎŜŘ ōȅ ǘƘƛǎ ƘƛƎƘπǊŜǎƻƭǳǝƻƴ ŎŀƭŎǳƭŀǝƻƴ Ŏŀƴ ǾŀǊȅ ǎƭƛƎƘǘƭȅ ŦǊƻƳ 
ǘƘƻǎŜ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ ǘƘŜ όƭƻǿŜǊ ǊŜǎƻƭǳǝƻƴύ ƻƴōƻŀǊŘ 59a ŀƴŘ ŎƻƳƳŀƴŘŜŘ ƻũπƴŀŘƛǊ ŀƴƎƭŜΣ ŀŘƧǳǎǘƳŜƴǘǎ 
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ŀǊŜ ǎƻƳŜǝƳŜǎ ǊŜǉǳƛǊŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŘƻǿƴƭƛƴƪŜŘ Řŀǘŀ ƛǎ ǇǊƻǇŜǊƭȅ ǊŜƎƛǎǘŜǊŜŘ ǘƻ /![LhtΩǎ ŬȄŜŘ 
ŀƭǝǘǳŘŜ ƎǊƛŘΦ  ¢Ƙƛǎ ǇǊƻŎŜǎǎ ŬǊǎǘ ŎƻƳǇǳǘŜǎ ǘƘŜ ŀƭǝǘǳŘŜ ŘƛũŜǊŜƴŎŜΣ ƛƴ ƪƛƭƻƳŜǘŜǊǎΣ ōŜǘǿŜŜƴ ƳŜŀƴ ǎŜŀ ƭŜǾŜƭ 
ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ /![Lt{h 59aΣ ǿƘƛŎƘ ƻŎŎǳǊǎ ŀǘ ǊŀƴƎŜ ōƛƴ рсо ƛƴ /![LhtΩǎ ŬȄŜŘ ŀƭǝǘǳŘŜ ƎǊƛŘΣ ŀƴŘ ǘƘŜ 
ŀƭǝǘǳŘŜ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ōƛƴ рсо ǿƘŜƴ ǳǎƛƴƎ ǘƘŜ ƘƛƎƘπǊŜǎƻƭǳǝƻƴ ƻũπƴŀŘƛǊ ŀƴƎƭŜΦ  ¢ƘŜǎŜ ŘƛũŜǊŜƴŎŜǎ ŀǊŜ 
ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ Ψ{ǳǊŦŀŎŜψ!ƭǝǘǳŘŜψ{ƘƛƊΩ {5{ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ /![Lht [м. ŬƭŜǎΦ  CƛƎǳǊŜ нсόŀύ ǎƘƻǿǎ ŀƴ 
ŜȄŀƳǇƭŜ ƻŦ ǘƘŜ ŎŀƭŎǳƭŀǘŜŘ Ψ{ǳǊŦŀŎŜψ!ƭǝǘǳŘŜψ{ƘƛƊΩ ŦƻǊ ŀ ǎƘƻǊǘ ǎŜƎƳŜƴǘ ƻŦ Řŀǘŀ ƳŜŀǎǳǊŜŘ ƻǾŜǊ ǘƘŜ DǳƭŦ ƻŦ 
!ƳŜǊƛŎŀ ƻƴ нп aŀǊŎƘ нлмсΦ 

²ƘŜƴ ǘƘŜ Ψ{ǳǊŦŀŎŜψ!ƭǝǘǳŘŜψ{ƘƛƊΩ ƛǎ ƭŀǊƎŜ όƛΦŜΦΣ ƎǊŜŀǘŜǊ ǘƘŀƴ ол ƳύΣ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǇǊƻŬƭŜ Řŀǘŀ ǿƛƭƭ 
ƴŜŜŘ ǘƻ ōŜ ǾŜǊǝŎŀƭƭȅ ǎƘƛƊŜŘ ōȅ ƻƴŜ ƻǊ ƳƻǊŜ ǊŀƴƎŜ ōƛƴǎ ǘƻ ŜƴǎǳǊŜ ǘƘŜ Ƴƻǎǘ ŀŎŎǳǊŀǘŜ ǊŜƎƛǎǘǊŀǝƻƴ ƻŦ ǘƘŜ 
ƳŜŀǎǳǊŜƳŜƴǘǎ ǘƻ ǘƘŜ ŬȄŜŘ ŀƭǝǘǳŘŜ ƎǊƛŘΦ  ¢ƻ Řƻ ǘƘƛǎΣ ǘƘŜ Ŏƻƴǝƴǳƻǳǎ Ψ{ǳǊŦŀŎŜψ!ƭǝǘǳŘŜψ{ƘƛƊΩ Řŀǘŀ ŀǊŜ 
ŎƻƴǾŜǊǘŜŘ ǘƻ ŀƴ ƛƴǘŜƎŜǊ ƴǳƳōŜǊ ƻŦ ол Ƴ ǊŀƴƎŜ ōƛƴǎ ǘƘŀǘ ŘŜŬƴŜǎ ōƻǘƘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ŀƴŘ ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ 
ǎƘƛƊΦ CƻǊ ƳŜŀǎǳǊŜŘ ƻũπƴŀŘƛǊ ŀƴƎƭŜǎ ŎƭƻǎŜ ǘƻ ǘƘŜ ŎƻƳƳŀƴŘŜŘ /![Lht ƻũπƴŀŘƛǊ ŀƴƎƭŜΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ōƛƴǎ 
ǎƘƛƊŜŘ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ Ŝǉǳŀƭ ǘƻ ǊƻǳƴŘό{ǳǊŦŀŎŜ !ƭǝǘǳŘŜ {ƘƛƊ κ όлΦлнффтф Ҏ ŎƻǎόƻũπƴŀŘƛǊ ŀƴƎƭŜύύύΦ  ¢ƘŜ [м. 
ΨbǳƳōŜǊψ.ƛƴǎψ{ƘƛƊŜŘΩ ǇŀǊŀƳŜǘŜǊ ǊŜǇƻǊǘǎ ǘƘŜ ƴǳƳōŜǊ ƻŦ олπƳ ŀƭǝǘǳŘŜ ōƛƴǎ ǎƘƛƊŜŘ ōȅ ǘƘŜ ŀƭǝǘǳŘŜ 
ǊŜƎƛǎǘǊŀǝƻƴ ŀƭƎƻǊƛǘƘƳ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ōŜǎǘ ƳŀǘŎƘ ōŜǘǿŜŜƴ ŀǇǇŀǊŜƴǘ a{[ ƛƴ ǘƘŜ ƳŜŀǎǳǊŜŘ ǇǊƻŬƭŜ ŀƴŘ a{[ 
ƛƴ /![LhtΩǎ ŬȄŜŘ ŀƭǝǘǳŘŜ ŀǊǊŀȅΦ 

²ƘƛƭŜ ŘƛũŜǊŜƴŎŜǎ ƛƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜǎ ƻŦ ƘƻǊƛȊƻƴǘŀƭƭȅ ŀŘƧŀŎŜƴǘ Ψ{ǳǊŦŀŎŜ !ƭǝǘǳŘŜ {ƘƛƊΩ ǿƛǘƘƛƴ ǘƘŜ ǎŀƳŜ 59a 
ƎǊƛŘ ŎŜƭƭ ŀǊŜ ǘȅǇƛŎŀƭƭȅ п Ƴ ƻǊ ƭŜǎǎΣ ǘƘŜ ǊƻǳƴŘƛƴƎ ƻǇŜǊŀǝƻƴ ǳǎŜŘ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ ΨbǳƳōŜǊ ƻŦ .ƛƴǎ {ƘƛƊŜŘΩ 
Ŏŀƴ ŎŀǳǎŜ όŀǇǇŀǊŜƴǘύ ол Ƴ ǎƘƛƊǎ όƛΦŜΦΣ ƻƴŜ ǊŀƴƎŜ ōƛƴύ ōŜǘǿŜŜƴ Ψ{ǳǊŦŀŎŜ !ƭǝǘǳŘŜ {ƘƛƊǎΩ ǘƘŀǘ ŘƛũŜǊ ōȅ ƭŜǎǎ 
ǘƘŀƴ п ƳΦ  ¢Ƙƛǎ ǇƘŜƴƻƳŜƴƻƴ ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ нсόōύΣ ǿƘƛŎƘ Ǉƭƻǘǎ Ψ{ǳǊŦŀŎŜ !ƭǝǘǳŘŜ {ƘƛƊΩ ƛƴ ƎǊŜŜƴ ŀƴŘ 
ΨbǳƳōŜǊ ƻŦ .ƛƴǎ {ƘƛƊŜŘΩ ƛƴ ōƭǳŜΦ  wŜƎǊŜǧŀōƭȅΣ ŀǎ ǎŜŜƴ ƛƴ ǇŀƴŜƭǎ όŎύ ŀƴŘ όŘύ ƛƴ CƛƎǳǊŜ нсΣ ǘƘƛǎ ōƛƴ ǎƘƛƊ 
ƻǎŎƛƭƭŀǝƻƴ ǊŜǾŜǊōŜǊŀǘŜǎ ƛƴǘƻ ǘƘŜ ƭƛŘŀǊ ǎǳǊŦŀŎŜ ŘŜǘŜŎǝƻƴǎ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭŜǾŜƭ н ǇǊƻŘǳŎǘǎΦ  aƻǎǘ ƻƊŜƴΣ ǘƘŜ 
ǎǳǊŦŀŎŜ ŘŜǘŜŎǝƻƴ ŀƭƎƻǊƛǘƘƳ ŎƻǊǊŜŎǘƭȅ ƛŘŜƴǝŬŜǎ ǘƘŜ ƻƴǎŜǘ ƻŦ ǘƘŜ ǎǳǊŦŀŎŜ ǎƛƎƴŀƭΦ  IƻǿŜǾŜǊΣ ōŜŎŀǳǎŜ ǘƘŜ 
ǊŀƴƎŜ ōƛƴǎ ƛƴ ǘƘŜǎŜ ǇǊƻŬƭŜǎ ƘŀǾŜ ōŜŜƴ ŜǊǊƻƴŜƻǳǎƭȅ ǎƘƛƊŜŘ ōȅ ƻƴŜ ŜȄǘǊŀ ōƛƴΣ ǘƘŜ ƭƛŘŀǊπǊŜǘǊƛŜǾŜŘ ǎǳǊŦŀŎŜ 
ŀƭǝǘǳŘŜǎ ŀǊŜ ƛƴ ŜǊǊƻǊ ōȅ ол ƳΦ  tŀƴŜƭ όŘύ ƛƴ CƛƎǳǊŜ нс ǎƘƻǿǎ ǘƘŜ ǎǳǊŦŀŎŜ ǎƛƎƴŀƭǎ ŦƻǊ ǘǿƻ ŀŘƧŀŎŜƴǘ ǇǊƻŬƭŜǎΦ  
!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Ψ{ǳǊŦŀŎŜ !ƭǝǘǳŘŜ {ƘƛƊΩ ǇŀǊŀƳŜǘŜǊΣ ǘƘŜ ǾŜǊǝŎŀƭ ŘƛǎǘŀƴŎŜ ōŜǘǿŜŜƴ ǘƘŜǎŜ ǘǿƻ ǇǊƻŬƭŜǎ ƛǎ 
ḐоΦп ƳΦ  ¢ƘŜ ŀŎǘǳŀƭ ŘƛǎǘŀƴŎŜǎ ŦǊƻƳ a{[ ƛƴ ǘƘŜ 59a ŀǊŜ πптΦпс Ƴ ŀƴŘ πппΦлф ƳΦ  5ƛǾƛŘƛƴƎ ōȅ ол ȅƛŜƭŘǎ π
мΦрунΣ ǿƘƛŎƘ ǊƻǳƴŘǎ ǘƻ н ōƛƴǎ ǎƘƛƊŜŘΣ ŀƴŘ πмΦптлΣ ǿƘƛŎƘ ǊƻǳƴŘǎ ǘƻ ƻƴƭȅ м ōƛƴ ǎƘƛƊŜŘΦ 
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Figure 26: (a) the off-nadir angle retrieved from the postprocessed ephemeris data (blue) and the 
corresponding óSurface_Altitude_Shiftô (green) for a short segment of data measured over the Gulf of 
America on 24 March 2016.  The sawtooth pattern in the surface altitude shift occurs because the onboard 
data acquisition start time is constantly adjusted to compensate for changes in the distance from the satellite 
to MSL.  These changes caused by CALIPSOôs elliptical orbit and required to keep MSL registered to 
altitude bin #563. (b) óNumber_Bins_Shiftô (blue) and the corresponding surface altitude shift.  (c) óNumber 
of Bins Shiftedô (blue) and the altitude of the lidar-detected surface (green) for the same data segment.  (d) 
Attenuated backscatter profiles near the Earthôs surface for two consecutive laser pulses having different 
óNumber of Bins Shiftedô.  A shift of one bin (in blue) aligns the surface echo with the ocean surface altitude, 
whereas a shift of two bins (in green) places the maximum surface signal Ḑ37 m below the true ocean 
surface. 

!ǎ ŜȄǇŜŎǘŜŘΣ ǘƘŜ ōƛƴ ǎƘƛƊ ŜǊǊƻǊǎ ŎŀǳǎŜ ŀ ƴǳƳōŜǊ ƻŦ ŀŘŘƛǝƻƴŀƭ ŎƻƳǇƭƛŎŀǝƻƴǎ ŜƭǎŜǿƘŜǊŜ ǿƛǘƘƛƴ ǘƘŜ ƭŜǾŜƭ н 
ǇǊƻŘǳŎǘǎΦ  /ƘƛŜŦ ŀƳƻƴƎ ǘƘŜǎŜΣ ƭŀȅŜǊ ŀƭǝǘǳŘŜǎ ǿƛƭƭ ōŜ ōƛŀǎŜŘ ƘƛƎƘ ƻǊ ƭƻǿ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ŀƴŘ 
ŘƛǊŜŎǝƻƴ ƻŦ ǘƘŜ ōƛƴ ǎƘƛƊ ŜǊǊƻǊΦ  .ŜŎŀǳǎŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ǇǊƻŬƭŜǎ ǿƛƭƭ ōŜ ƻũǎŜǘ ōȅ ƻƴŜ ƻǊ ƳƻǊŜ ǊŀƴƎŜ ōƛƴǎ 
ŦǊƻƳ ǘƘŜ ƳƻƭŜŎǳƭŀǊ ƳƻŘŜƭ ǇǊƻŬƭŜǎ ǊŜǉǳƛǊŜŘ ƛƴ ǘƘŜ ǊŜǘǊƛŜǾŀƭǎΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ǎƳŀƭƭ όǘƘƻǳƎƘ ǇŜǊƘŀǇǎ 
ƛƴǎƛƎƴƛŬŎŀƴǘύ ŜǊǊƻǊǎ ƛƴ ǘƘŜ ƻǇǝŎŀƭ ǇǊƻǇŜǊǝŜǎ ǊŜǘǊƛŜǾŀƭǎΦ  h5/h5 ǊŜǘǊƛŜǾŀƭǎ ŀǘ м ƪƳ ŀƴŘ р ƪƳ ǊŜǎƻƭǳǝƻƴǎ ŀǊŜ 
ŀƭǎƻ ŘŜƎǊŀŘŜŘ ōȅ ŜǊǊƻƴŜƻǳǎ ōƛƴ ǎƘƛƊǎΦ ²ƘŜƴŜǾŜǊ ǘƘŜ ΨbǳƳōŜǊ ƻŦ .ƛƴǎ {ƘƛƊΩ ǇŀǊŀƳŜǘŜǊ ƛǎ ƴƻǘ Ŏƻƴǎǘŀƴǘ 
ŜǾŜǊȅǿƘŜǊŜ ǿƛǘƘƛƴ ŀƴ h5/h5 ǊŜǘǊƛŜǾŀƭ ƛƴǘŜǊǾŀƭΣ ōƛǘ т όмπōŀǎŜŘ ƛƴŘŜȄƛƴƎύ ƛƴ ǘƘŜ h5/h5ψv/ψCƭŀƎψрон ǿƛƭƭ 
ōŜ ǘƻƎƎƭŜŘ ƻƴΣ ƛƴŘƛŎŀǝƴƎ ŀ ƭŀŎƪ ƻŦ ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǾŀƭǳŜǎ ŘǳŜ ǘƻ ƛƴǎǳŶŎƛŜƴǘ ŎƻƴŬŘŜƴŎŜ ƛƴ ǘƘŜ 
ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ƛƴǇǳǘǎ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ h5/h5 ŀƭƎƻǊƛǘƘƳΦ 

40. False positives when flagging 1064 nm calibration biases using Bit 27 in the Lidar Level 1B 
QC_Flag_2 parameter 

.ƛǘ нт όмπōŀǎŜŘ ƛƴŘŜȄƛƴƎύ ƛƴ ǘƘŜ v/ψCƭŀƎψн ǇŀǊŀƳŜǘŜǊ ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ ƭƛŘŀǊ ƭŜǾŜƭ м. ǇǊƻŘǳŎǘ ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ 
ƅŀƎ ǇǊƻŬƭŜǎ ǘƘŀǘ ƳƛƎƘǘ ƘŀǾŜ ōƛŀǎŜŘ млсп ƴƳ ŎŀƭƛōǊŀǝƻƴ ŎƻŜŶŎƛŜƴǘǎ ŘǳŜ ǘƻ ǘƘŜ ƭƻǿ ǘŜƳǇŜǊŀǘǳǊŜǎ ŦƻƭƭƻǿƛƴƎ 
ŀƴ ŜŀǊƭƛŜǊ ǎƘǳǘŘƻǿƴ ƻŦ ǘƘŜ ƭƛŘŀǊ ǊŜŎŜƛǾŜǊ ŜƭŜŎǘǊƻƴƛŎǎ ό[w9ύΦ  CƻƭƭƻǿƛƴƎ ŀƴȅ ŜȄǘŜƴŘŜŘ ǎƘǳǘŘƻǿƴΣ ǘƘŜ млсп 
ƴƳ !t5 ǘŀƪŜǎ ǎǳōǎǘŀƴǝŀƭƭȅ ƭƻƴƎŜǊ ǘƻ ǊŜŀŎƘ ǘƘŜǊƳŀƭ ǎǘŀōƛƭƛǘȅ ŀǘ ƛǘǎ ƻǇǝƳǳƳ ƻǇŜǊŀǝƴƎ ǘŜƳǇŜǊŀǘǳǊŜ ǘƘŀƴ 
Řƻ ǘƘŜ рон ƴƳ ta¢ǎΦ  ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘƛǎǇŀǊƛǝŜǎ ƛƴǘǊƻŘǳŎŜŘ ōȅ ǘƘƛǎ ŀƴƻƳŀƭȅ  

ŀǊŜ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ CƛƎǳǊŜ нтΣ ǿƘŜǊŜ ǘƘŜ ƳŜŀƴ ŀǧŜƴǳŀǘŜŘ ōŀŎƪǎŎŀǧŜǊ ŎƻƭƻǊ ǊŀǝƻǎΣ ˔ Σ ƻŦ ŎŀƭƛōǊŀǝƻƴπǉǳŀƭƛǘȅ 
ŎƛǊǊǳǎ ŎƭƻǳŘǎ ŀǊŜ ǎŜŜƴ ǘƻ ōŜ ōƛŀǎŜŘ ƭƻǿ ŦƻƭƭƻǿƛƴƎ ŀƴ ŜȄǘŜƴŘŜŘ ƛƴǎǘǊǳƳŜƴǘ ƻǳǘŀƎŜ ƛƴ !ǇǊƛƭ нлмпΦ  tŜǊ ǘƘŜ 
ŘƛǎŎǳǎǎƛƻƴ ƛƴ ±ŀǳƎƘŀƴ Ŝǘ ŀƭΦΣ нлмф ŦƻǊ ŘŜǘŀƛƭǎΣ ǘƘƛǎ ƭƻǿ ōƛŀǎ ƛƴ ˔  Ŏŀƴ ōŜ ǘǊŀŎŜŘ ǘƻ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƭƻǿ ōƛŀǎŜǎ 
ƛƴ ǘƘŜ млсп ƴƳ ōŀŎƪǎŎŀǧŜǊ ƳŜŀǎǳǊŜƳŜƴǘǎΦ 
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