
  





Mapping Parameter Names from Heritage 08_L3 to L3 COSP





 

Level-3 Atmosphere for CFMIP (Cloud Feedback Model 

Intercomparison Project) Observation Simulator Package or COSP.   



https://ladsweb.modaps.eosdis.nasa.gov/
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http://en.wikipedia.org/wiki/Leap_second
http://en.wikipedia.org/wiki/French_language
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°



L2 QA Flag Flag Value Meaning 

Cloud Mask Status Flag 0 

1 

Undetermined 

Determined 

Cloud Mask Cloudiness Flag 0 

1 

2 

3 

Confident Cloudy (or Fill if Status Flag = 0) 

Probably Cloudy 

Probably Clear 

Confident Clear 
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L2 QA Flag Flag Value Meaning 

Primary Cloud Retrieval Phase 

Flag 

0 

1 

2 

3 

4 

Cloud Mask Undetermined (Missing or Fill) 

Not Processed (Typically Clear) 

Liquid Water Cloud 

Ice Cloud 

Undetermined Phase Cloud 

Primary Cloud Retrieval 

Outcome Flag 

0 

1 

Retrieval Not Attempted or Unsuccessful 

Retrieval Successful 



 















 



 

 

















 



https://en.wikipedia.org/wiki/Library_(computing)
https://en.wikipedia.org/wiki/Array_programming
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 Angles 4 (20)           

01. Solar_Zenith [Day Mask: SZA ≤ 85]   ● ● ● ● ●     

02. Solar_Azimuth [Day Mask: SZA ≤ 85]   ● ● ● ● ●     

03. Sensor_Zenith [Day Mask: SZA ≤ 85]   ● ● ● ● ●     

04. Sensor_Azimuth [Day Mask: SZA ≤ 85]   ● ● ● ● ●     

          

 Cloud Top Properties (CTP) 5 (25)           

01. Cloud_Top_Pressure  [Day Mask: SZA ≤ 85]   ● ● ● ● ●     

02. Cloud_Mask_Fraction [Derived from Cloud Mask]   ● ● ● ● ●     

03. Cloud_Mask_Fraction_Low [CTP ≥ 680 hPa]   ● ● ● ● ●     

04. Cloud_Mask_Fraction_Mid [680 hPa > CTP ≥ 440 hPa]   ● ● ● ● ●     

05. Cloud_Mask_Fraction_High [CTP < 440 hPa]   ● ● ● ● ●     

          

 Cloud Optical Properties (COP) 14 (68) JH=3                           

     3.7µm Retrieval   (Regular Cloudy Scenes)           

           [COP Limit 06_L2 Algo: SZA ≤ 81.3731]          

01. Cloud_Optical_Thickness_Liquid ● ● ● ● ●  ●   

02. Cloud_Optical_Thickness_Ice                                   ● ● ● ● ●   ●  

03. Cloud_Optical_Thickness_Total [Includes Undetermined Phase] ● ● ● ● ●    ● 

04. Cloud_Optical_Thickness_Log10_Liquid  ● ● ● ● ●     

05. Cloud_Optical_Thickness_Log10_Ice  ● ● ● ● ●     

06. Cloud_Optical_Thickness_Log10_Total [Includes Undet. Phase] ● ● ● ● ●     

          

07. Cloud_Particle_Size_Liquid ● ● ● ● ●     

08. Cloud_Particle_Size_Ice ● ● ● ● ●     

          

09. Cloud_Water_Path_Liquid ● ● ● ● ●     

10. Cloud_Water_Path_Ice  ● ● ● ● ●     
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11. Cloud_Retrieval_Fraction_Liquid [COPR derived]  ● ● ● ● ●     

12. Cloud_Retrieval_Fraction_Ice  ● ● ● ● ●     

13. Cloud_Retrieval_Fraction_Total [Includes Undet. Phase] ● ● ● ● ●     

          

     3.7µm PCL Retrieval   (Partly Cloudy Scenes)          

14. Cloud_Optical_Thickness_PCL_Total [Includes Undet. Phase]         ● 

          

 



7.1.   Mapping Parameter Names from heritage 08_L3 output to new L3 COSP output 

There were some slight changes made to the parameter names and keywords between 

the heritage 08_L3 products and the new L3 COSP products.  COSP users should keep these 

details in mind.  Since the COSP product is a daytime-only product, the explicit _Day suffix was 

dropped on some parameters that previously had that suffix.  The parameter Cloud_Fraction 

was expanded to Cloud_Mask_Fraction in L3 COSP to add clarity.   The keyword _Combined, 

previously used to denote parameters that combine all cloud phases (Liquid Water, Ice, and Un-

determined Phase), was changed to _Total in the new L3 COSP product.  The previous keyword 

_Log was changed to _Log10 for L3 COSP.   The heritage 08_L3 parameter name 

Cloud_Effective_Radius was changed to Cloud_Particle_Size for L3 COSP.   
 

 



 

8.1.   Cloud Retrieval Fraction Pixels Counts: MOD08 vs. COSP 

8.2.   Monthly Cloud Top Property (CTP) Weighting: MOD08 vs. COSP 



 

8.3   Simple Stats most users can ignore: Sum & Sum_Squares 

 

8.4   Pixel_Count Array Initialization: MOD08 vs. COSP 



 

8.5   Histogram Bin Boundary definitions: MOD08 vs. COSP 

 

 



 

8.6   Screening occasionally bad L2 CER data <  4.0 microns  

 

8.7.   Day/ Night Algorithm Cut-Off:  MOD06/ MOD08 vs. CLDPROP 



  Algorithm 
MODIS Standard Atmosphere 

Day/Night Cutoff 

Continuity Atmosphere 

Day/Night Cutoff 

Cloud Mask Algorithm Solar Zentih ≤ 85° Solar Zentih ≤ 85° 

Cloud Top Property Algorithm Solar Zentih ≤ 85° Solar Zentih ≤ 80° 

Cloud Optical Property Algorithm Solar Zentih ≤ 81.3731° Solar Zentih ≤ 80° 

 

8.8.  File format tweaks to improve interaction with Visualization Tools (e.g.: Panoply) 





8.9.  Internal Structure Change between L3 COSP NetCDF4 and L3 MOD08 HDF4 

 



8.10.  Data Types of Variables with the L3 COSP NetCDF4 file 
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L2 QA Flag Flag Value Meaning 

Cloud Mask Status Flag 0 

1 

Undetermined 

Determined 

Cloud Mask Cloudiness Flag 0 

1 

2 

3 

Confident Cloudy (or Fill if Status Flag = 0) 

Probably Cloudy 

Probably Clear 

Confident Clear 
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L2 QA Flag Flag Value Meaning 

Primary Cloud Retrieval Phase 

Flag 

0 

1 

2 

3 

4 

Cloud Mask Undetermined (Missing or Fill) 

Not Processed (Typically Clear) 

Liquid Water Cloud 

Ice Cloud 

Undetermined Phase Cloud 

Primary Cloud Retrieval 

Outcome Flag 

0 

1 

Retrieval Not Attempted or Unsuccessful 

Retrieval Successful 
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https://github.com/CFMIP/COSPv2.0/blob/master/src/cosp_config.F90












 
 



 







Identical in Daily & Monthly Products 

 
      
 

 



 

      

* Bin Boundary Handling:  For L3 COSP Joint Histograms, the first through the penultimate 

histogram bin includes L2 pixel values equal to the lower bin boundary. The last bin includes L2 

pixel values equal to both the lower and higher bin boundaries.  This is slightly different from 

MODIS Standard MOD08, where the first bin included L2 pixel values equal to both the lower and 

higher bin boundaries.  

 



 

* Bin Boundary Handling:  For L3 COSP Joint Histograms, the first through the next to last 

histogram bin includes L2 pixel values equal to the lower bin boundary. The last bin includes L2 

pixel values equal to both the lower and the higher bin boundary.  This is slightly different from 

MODIS Standard MOD08, where the first bin included L2 pixel values equal to both the lower and 

higher bin boundary.  

 



 
 



 
 

 



 
 

 



 
 

 



 

 
 

 



 
 

 



 
 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



 
 

 



 

 



netcdf CLDPROPCOSP_M3_MODIS_Aqua.A2014032.011.2020112203433 { 
 

dimensions: 

 latitude = 180 ; 
 longitude = 360 ; 

 histo_cloud_optical_thickness_liquid_7 = 7 ; 
 jhisto_vs_cloud_particle_size_liquid_6 = 6 ; 

 histo_cloud_optical_thickness_ice_7 = 7 ; 

 jhisto_vs_cloud_particle_size_ice_6 = 6 ; 
 histo_cloud_optical_thickness_total_7 = 7 ; 

 jhisto_vs_cloud_top_pressure_7 = 7 ; 
 histo_cloud_optical_thickness_pcl_total_7 = 7 ; 

 
variables: 

 double latitude(latitude) ; 

  latitude:_FillValue = -999. ; 
  latitude:units = "degrees_north" ; 

 double longitude(longitude) ; 
  longitude:_FillValue = -999. ; 

  longitude:units = "degrees_east" ; 

 
// global attributes: 

 
  :_NCProperties = "version=1|netcdflibversion=4.4.1|hdf5libversion=1.8.17" ; 

  :YAML_config = "grid_settings:\n  gridsize: 1\n  projection: conformal\n  lat_in: 
latitude\n  lon_in: longitude\n  lat_out: latitude\n  lon_out: longitude\n  fill_value: -

999\n\nvariable_settings:\n\n  - name_in: Solar_Zenith\n    name_out: Solar_Zenith\n    attributes: 

\n    - name: long_name\n      value: Solar Zenith Angle (Cell to Sun) for Daytime Scenes\n    - 
name: units\n      value: degrees\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      

value: 0.0\n    - name: valid_max\n      value: 180.0\n    - name: scale_factor\n      value: 1.0\n    - 
name: add_offset\n      value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_VZA_65p5\n\n  - 

name_in: Solar_Azimuth\n    name_out: Solar_Azimuth\n    attributes: \n    - name: long_name\n      

value: Solar Azimuth Angle (Cell to Sun) for Daytime Scenes\n    - name: units\n      value: degrees\n    
- name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: -180.0\n    - name: 

valid_max\n      value: 180.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      
value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_VZA_65p5\n\n  - name_in: Sensor_Zenith\n    

name_out: Sensor_Zenith\n    attributes: \n    - name: long_name\n      value: Sensor Zenith Angle 

(Cell to Sensor) for Daytime Scenes\n    - name: units\n      value: degrees\n    - name: _FillValue\n      
value: -999.0\n    - name: valid_min\n      value: 0.0\n    - name: valid_max\n      value: 180.0\n    - 

name: scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - 
Mask_Day\n    - Mask_VZA_65p5\n\n  - name_in: Sensor_Azimuth\n    name_out: Sensor_Azimuth\n    

attributes: \n    - name: long_name\n      value: Sensor Azimuth Angle (Cell to Sensor) for Daytime 
Scenes\n    - name: units\n      value: degrees\n    - name: _FillValue\n      value: -999.0\n    - name: 

valid_min\n      value: -180.0\n    - name: valid_max\n      value: 180.0\n    - name: scale_factor\n      

value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - Mask_Day\n    - 
Mask_VZA_65p5\n\n\n  - name_in: Cloud_Top_Pressure\n    name_out: Cloud_Top_Pressure\n    

attributes: \n    - name: long_name\n      value: Cloud Top Pressure for Daytime Scenes\n    - name: 



units\n      value: mb\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 
1.0\n    - name: valid_max\n      value: 1100.0\n    - name: scale_factor\n      value: 1.0\n    - name: 

add_offset\n      value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_VZA_65p5\n\n\n  - name_in: 
Cloud_Mask_Cloudiness\n    name_out: Cloud_Mask_Fraction\n    attributes: \n    - name: 

long_name\n      value: Cloud Fraction from Cloud Mask for Daytime Scenes\n    - name: units\n      

value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - 
name: valid_max\n      value: 1.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      

value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_VZA_65p5\n\n  - name_in: 
Cloud_Mask_Cloudiness\n    name_out: Cloud_Mask_Fraction_Low\n    attributes: \n    - name: 

long_name\n      value: Cloud Fraction from Cloud Mask (Low, CTP GE 680 hPa) for Daytime 
Scenes\n    - name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: 

valid_min\n      value: 0.0\n    - name: valid_max\n      value: 1.0\n    - name: scale_factor\n      

value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_Low\n    - 
Mask_VZA_65p5\n\n  - name_in: Cloud_Mask_Cloudiness\n    name_out: 

Cloud_Mask_Fraction_Mid\n    attributes: \n    - name: long_name\n      value: Cloud Fraction from 
Cloud Mask (Mid, 680 hPa GT CTP GE 440 hPa) for Daytime Scenes\n    - name: units\n      value: 

none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - name: 

valid_max\n      value: 1.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      
value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_Middle\n    - Mask_VZA_65p5\n\n  - name_in: 

Cloud_Mask_Cloudiness\n    name_out: Cloud_Mask_Fraction_High\n    attributes: \n    - name: 
long_name\n      value: Cloud Fraction from Cloud Mask (High, CTP LT 440 hPa) for Daytime 

Scenes\n    - name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: 
valid_min\n      value: 0.0\n    - name: valid_max\n      value: 1.0\n    - name: scale_factor\n      

value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - Mask_Day\n    - Mask_High\n    

- Mask_VZA_65p5\n\n\n\n\n\n\n\n\n  - name_in: Cloud_Optical_Thickness_37\n    name_out: 
Cloud_Optical_Thickness_Liquid\n    attributes: \n    - name: long_name\n      value: Cloud Optical 

Thickness for Liquid Water Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      
value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - 

name: valid_max\n      value: 150.0\n    - name: scale_factor\n      value: 1.0\n    - name: 

add_offset\n      value: 0.0\n    2D_histograms:\n    - name_out: 
JHisto_vs_Cloud_Particle_Size_Liquid\n      primary_var:\n        edges: [0.0, 0.3, 1.3, 3.6, 9.4, 23.0, 

60.0, 150.0]\n      joint_var:\n        name_in: Cloud_Effective_Radius_37\n        edges: [4.0, 8.0, 
10.0, 13.0, 15.0, 20.0, 30.0]\n    masks:\n    - Mask_Liquid_Water_Phase_Clouds\n    - 

Mask_VZA_65p5\n\n  - name_in: Cloud_Optical_Thickness_37\n    name_out: 

Cloud_Optical_Thickness_Ice\n    attributes: \n    - name: long_name\n      value: Cloud Optical 
Thickness for Ice Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      value: 

none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - name: 
valid_max\n      value: 150.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      

value: 0.0\n    2D_histograms:\n    - name_out: JHisto_vs_Cloud_Particle_Size_Ice\n      
primary_var:\n        edges: [0.0, 0.3, 1.3, 3.6, 9.4, 23.0, 60.0, 150.0]\n      joint_var:\n        

name_in: Cloud_Effective_Radius_37\n        edges: [5.0, 10.0, 20.0, 30.0, 40.0, 50.0, 60.0]\n    

masks:\n    - Mask_Ice_Phase_Clouds\n    - Mask_VZA_65p5\n\n      \n  - name_in: 
Cloud_Optical_Thickness_37\n    name_out: Cloud_Optical_Thickness_Total\n    attributes: \n    - 

name: long_name\n      value: Cloud Optical Thickness for Combined 
(LiquidWater+Ice+Undetermined) Phase Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - 

name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      

value: 0.0\n    - name: valid_max\n      value: 150.0\n    - name: scale_factor\n      value: 1.0\n    - 
name: add_offset\n      value: 0.0\n    2D_histograms:\n    - name_out: 

JHisto_vs_Cloud_Top_Pressure\n      primary_var:\n        edges: [0.0, 0.3, 1.3, 3.6, 9.4, 23.0, 60.0, 
150.0]\n      joint_var:\n        name_in: Cloud_Top_Pressure\n        edges: [0.0, 180.0, 310.0, 440.0, 

560.0, 680.0, 800.0, 10000.0]\n    masks:\n    - Mask_Combined_Phase_Clouds\n    - 
Mask_VZA_65p5\n\n\n  - name_in: Cloud_Optical_Thickness_37_PCL\n    name_out: 

Cloud_Optical_Thickness_PCL_Total\n    only_histograms:\n    attributes: \n    - name: long_name\n      



value: Cloud Optical Thickness for Combined (LiquidWater+Ice+Undetermined) Phase Clouds (3.7 
micron Retrieval for Partly Cloudy (PCL) Scenes)\n    - name: units\n      value: none\n    - name: 

_FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - name: valid_max\n      
value: 150.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    

2D_histograms:\n    - name_out: JHisto_vs_Cloud_Top_Pressure\n      primary_var:\n        edges: 

[0.0, 0.3, 1.3, 3.6, 9.4, 23.0, 60.0, 150.0]\n      joint_var:\n        name_in: Cloud_Top_Pressure\n        
edges: [0.0, 180.0, 310.0, 440.0, 560.0, 680.0, 800.0, 10000.0]\n    masks:\n    - 

Mask_Combined_Phase_Clouds\n    - Mask_VZA_65p5\n\n\n\n\n\n\n  - name_in: 
Cloud_Optical_Thickness_37_Log\n    name_out: Cloud_Optical_Thickness_Log10_Liquid\n    

attributes: \n    - name: long_name\n      value: Cloud Optical Thickness Log10 for Liquid Water 
Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      value: none\n    - name: 

_FillValue\n      value: -999.0\n    - name: valid_min\n      value: -2.0\n    - name: valid_max\n      

value: 2.176\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    
masks:\n    - Mask_Liquid_Water_Phase_Clouds\n    - Mask_VZA_65p5\n\n  - name_in: 

Cloud_Optical_Thickness_37_Log\n    name_out: Cloud_Optical_Thickness_Log10_Ice\n    attributes: 
\n    - name: long_name\n      value: Cloud Optical Thickness Log10 for Ice Clouds (3.7 micron 

Retrieval for Cloudy Scenes)\n    - name: units\n      value: none\n    - name: _FillValue\n      value: -

999.0\n    - name: valid_min\n      value: -2.0\n    - name: valid_max\n      value: 2.176\n    - name: 
scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - 

Mask_Ice_Phase_Clouds\n    - Mask_VZA_65p5\n\n      \n  - name_in: 
Cloud_Optical_Thickness_37_Log\n    name_out: Cloud_Optical_Thickness_Log10_Total\n    

attributes: \n    - name: long_name\n      value: Cloud Optical Thickness Log10 for Combined 
(LiquidWater+Ice+Undetermined) Phase Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - 

name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      

value: -2.0\n    - name: valid_max\n      value: 2.176\n    - name: scale_factor\n      value: 1.0\n    - 
name: add_offset\n      value: 0.0\n    masks:\n    - Mask_Combined_Phase_Clouds\n    - 

Mask_VZA_65p5\n\n\n\n  - name_in: Cloud_Effective_Radius_37\n    name_out: 
Cloud_Particle_Size_Liquid\n    attributes: \n    - name: long_name\n      value: Cloud Effective 

Radius for Liquid Water Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      

value: microns\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 4.0\n    
- name: valid_max\n      value: 30.0\n    - name: scale_factor\n      value: 1.0\n    - name: 

add_offset\n      value: 0.0\n    masks:\n    - Mask_Liquid_Water_Phase_Clouds\n    - 
Mask_VZA_65p5\n\n  - name_in: Cloud_Effective_Radius_37\n    name_out: 

Cloud_Particle_Size_Ice\n    attributes: \n    - name: long_name\n      value: Cloud Effective Radius 

for Ice Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      value: microns\n    - 
name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 5.0\n    - name: valid_max\n      

value: 60.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    
masks:\n    - Mask_Ice_Phase_Clouds\n    - Mask_VZA_65p5\n\n\n\n\n  - name_in: 

Cloud_Water_Path_37\n    name_out: Cloud_Water_Path_Liquid\n    attributes: \n    - name: 
long_name\n      value: Cloud Water Path for Liquid Water Clouds (3.7 micron Retrieval for Cloudy 

Scenes)\n    - name: units\n      value: g/m^2  \n    - name: _FillValue\n      value: -999.0\n    - 

name: valid_min\n      value: 0.0\n    - name: valid_max\n      value: 3000.0\n    - name: 
scale_factor\n      value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - 

Mask_Liquid_Water_Phase_Clouds\n    - Mask_VZA_65p5\n\n  - name_in: Cloud_Water_Path_37\n    
name_out: Cloud_Water_Path_Ice\n    attributes: \n    - name: long_name\n      value: Cloud Water 

Path for Ice Clouds (3.7 micron Retrieval for Cloudy Scenes)\n    - name: units\n      value: g/m^2\n    

- name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 0.0\n    - name: 
valid_max\n      value: 6000.0\n    - name: scale_factor\n      value: 1.0\n    - name: add_offset\n      

value: 0.0\n    masks:\n    - Mask_Ice_Phase_Clouds\n    - Mask_VZA_65p5\n\n\n\n\n\n  - name_in: 
COPR_37_Liquid\n    name_out: Cloud_Retrieval_Fraction_Liquid\n    attributes: \n    - name: 

long_name\n      value: Cloud Optical Properties 3.7 Retrieval Fraction (Liquid Water Clouds)\n    - 
name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      

value: 0.0\n    - name: valid_max\n      value: 1.0\n    - name: scale_factor\n      value: 1.0\n    - 



name: add_offset\n      value: 0.0\n    masks:\n    - Mask_VZA_65p5\n\n  - name_in: 
COPR_37_Ice\n    name_out: Cloud_Retrieval_Fraction_Ice\n    attributes: \n    - name: 

long_name\n      value: Cloud Optical Properties 3.7 Retrieval Fraction (Ice Clouds)\n    - name: 
units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: valid_min\n      value: 

0.0\n    - name: valid_max\n      value: 1.0\n    - name: scale_factor\n      value: 1.0\n    - name: 

add_offset\n      value: 0.0\n    masks:\n    - Mask_VZA_65p5\n\n  - name_in: COPR_37_Combined\n    
name_out: Cloud_Retrieval_Fraction_Total\n    attributes: \n    - name: long_name\n      value: 

Cloud Optical Properties 3.7 Retrieval Fraction (Combined (LiquidWater+Ice+Undetermined) Phase 
Clouds)\n    - name: units\n      value: none\n    - name: _FillValue\n      value: -999.0\n    - name: 

valid_min\n      value: 0.0\n    - name: valid_max\n      value: 1.0\n    - name: scale_factor\n      
value: 1.0\n    - name: add_offset\n      value: 0.0\n    masks:\n    - Mask_VZA_65p5\n\n\n\n\n\n" ; 

 

  :Yori_version = "1.3.13" ; 
  :input_files = 

"CLDPROPCOSP_D3_MODIS_Aqua.A2014051.011.2020112202625.nc,CLDPROPCOSP_D3_MODIS_Aq
ua.A2014050.011.2020112202626.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014047.011.20201122026

27.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014046.011.2020112202626.nc,CLDPROPCOSP_D3_MODI

S_Aqua.A2014049.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014048.011.2020112
202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014043.011.2020112202635.nc,CLDPROPCOSP_D3_

MODIS_Aqua.A2014042.011.2020112202630.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014045.011.202
0112202629.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014044.011.2020112202626.nc,CLDPROPCOSP_

D3_MODIS_Aqua.A2014056.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014057.011
.2020112202630.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014058.011.2020112202633.nc,CLDPROPC

OSP_D3_MODIS_Aqua.A2014059.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A201405

2.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014053.011.2020112202629.nc,CLDPR
OPCOSP_D3_MODIS_Aqua.A2014054.011.2020112202630.nc,CLDPROPCOSP_D3_MODIS_Aqua.A201

4055.011.2020112202627.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014041.011.2020112202626.nc,CL
DPROPCOSP_D3_MODIS_Aqua.A2014040.011.2020112202629.nc,CLDPROPCOSP_D3_MODIS_Aqua.

A2014037.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014036.011.2020112202626.

nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014039.011.2020112202628.nc,CLDPROPCOSP_D3_MODIS_A
qua.A2014038.011.2020112202629.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014033.011.2020112202

519.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014032.011.2020112202516.nc,CLDPROPCOSP_D3_MOD
IS_Aqua.A2014035.011.2020112202626.nc,CLDPROPCOSP_D3_MODIS_Aqua.A2014034.011.2020112

202627.nc" ; 

  :daily = "False" ; 
 

group: Solar_Zenith { 
  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Solar_Zenith: Mean" ; 

    Mean:units = "degrees" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Solar_Zenith: Standard_Deviation" ; 

    Standard_Deviation:units = "degrees" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Solar_Zenith: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Solar_Zenith: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 



    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Solar_Zenith: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Solar Zenith Angle (Cell to Sun) for Daytime Scenes" ; 

    :units = "degrees" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 180. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Solar_Zenith 

 
group: Solar_Azimuth { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 

    Mean:title = "Solar_Azimuth: Mean" ; 
    Mean:units = "degrees" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Solar_Azimuth: Standard_Deviation" ; 
    Standard_Deviation:units = "degrees" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Solar_Azimuth: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Solar_Azimuth: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Solar_Azimuth: Sum_Squares" ; 
 

  // group attributes: 

    :long_name = "Solar Azimuth Angle (Cell to Sun) for Daytime Scenes" ; 
    :units = "degrees" ; 

    :_FillValue = -999. ; 
    :valid_min = -180. ; 

    :valid_max = 180. ; 
    :scale_factor = 1. ; 

    :add_offset = 0. ; 

  } // group Solar_Azimuth 
 

group: Sensor_Zenith { 
  variables: 

   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Sensor_Zenith: Mean" ; 

    Mean:units = "degrees" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Sensor_Zenith: Standard_Deviation" ; 

    Standard_Deviation:units = "degrees" ; 



   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Sensor_Zenith: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Sensor_Zenith: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Sensor_Zenith: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Sensor Zenith Angle (Cell to Sensor) for Daytime Scenes" ; 

    :units = "degrees" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 180. ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Sensor_Zenith 

 
group: Sensor_Azimuth { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 

    Mean:title = "Sensor_Azimuth: Mean" ; 
    Mean:units = "degrees" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Sensor_Azimuth: Standard_Deviation" ; 

    Standard_Deviation:units = "degrees" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Sensor_Azimuth: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Sensor_Azimuth: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Sensor_Azimuth: Sum_Squares" ; 
 

  // group attributes: 

    :long_name = "Sensor Azimuth Angle (Cell to Sensor) for Daytime Scenes" ; 
    :units = "degrees" ; 

    :_FillValue = -999. ; 
    :valid_min = -180. ; 

    :valid_max = 180. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Sensor_Azimuth 
 

group: Cloud_Top_Pressure { 
  variables: 

   double Mean(longitude, latitude) ; 



    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Top_Pressure: Mean" ; 

    Mean:units = "mb" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Top_Pressure: Standard_Deviation" ; 
    Standard_Deviation:units = "mb" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Top_Pressure: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Top_Pressure: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Top_Pressure: Sum_Squares" ; 

 

  // group attributes: 
    :long_name = "Cloud Top Pressure for Daytime Scenes" ; 

    :units = "mb" ; 
    :_FillValue = -999. ; 

    :valid_min = 1. ; 
    :valid_max = 1100. ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Top_Pressure 

 
group: Cloud_Mask_Fraction { 

  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Mask_Fraction: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Cloud_Mask_Fraction: Standard_Deviation" ; 

    Standard_Deviation:units = "none" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Mask_Fraction: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Cloud_Mask_Fraction: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Mask_Fraction: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Cloud Fraction from Cloud Mask for Daytime Scenes" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 
    :valid_min = 0. ; 

    :valid_max = 1. ; 



    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Mask_Fraction 
 

group: Cloud_Mask_Fraction_Low { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Mask_Fraction_Low: Mean" ; 

    Mean:units = "none" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Mask_Fraction_Low: Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Mask_Fraction_Low: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Mask_Fraction_Low: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Mask_Fraction_Low: Sum_Squares" ; 

 

  // group attributes: 
    :long_name = "Cloud Fraction from Cloud Mask (Low, CTP GE 680 hPa) for Daytime 

Scenes" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 1. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Mask_Fraction_Low 

 
group: Cloud_Mask_Fraction_Mid { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Mask_Fraction_Mid: Mean" ; 

    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Mask_Fraction_Mid: Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Mask_Fraction_Mid: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Mask_Fraction_Mid: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 



    Sum_Squares:title = "Cloud_Mask_Fraction_Mid: Sum_Squares" ; 
 

  // group attributes: 
    :long_name = "Cloud Fraction from Cloud Mask (Mid, 680 hPa GT CTP GE 440 hPa) 

for Daytime Scenes" ; 

    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 1. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Mask_Fraction_Mid 

 
group: Cloud_Mask_Fraction_High { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Mask_Fraction_High: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Mask_Fraction_High: Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Mask_Fraction_High: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Mask_Fraction_High: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Mask_Fraction_High: Sum_Squares" ; 
 

  // group attributes: 

    :long_name = "Cloud Fraction from Cloud Mask (High, CTP LT 440 hPa) for Daytime 
Scenes" ; 

    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 1. ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Mask_Fraction_High 

 
group: Cloud_Optical_Thickness_Liquid { 

  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Optical_Thickness_Liquid: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Optical_Thickness_Liquid: Standard_Deviation" ; 



    Standard_Deviation:units = "none" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Optical_Thickness_Liquid: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Cloud_Optical_Thickness_Liquid: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Optical_Thickness_Liquid: Sum_Squares" ; 
   int JHisto_vs_Cloud_Particle_Size_Liquid(longitude, latitude, 

histo_cloud_optical_thickness_liquid_7, jhisto_vs_cloud_particle_size_liquid_6) ; 

    JHisto_vs_Cloud_Particle_Size_Liquid:_FillValue = -999 ; 
    JHisto_vs_Cloud_Particle_Size_Liquid:title = "Cloud_Optical_Thickness_Liquid: 

JHisto_vs_Cloud_Particle_Size_Liquid" ; 
    JHisto_vs_Cloud_Particle_Size_Liquid:JHisto_Bin_Boundaries = 0., 0.3, 1.3, 3.6, 9.4, 

23., 60., 150. ; 

    JHisto_vs_Cloud_Particle_Size_Liquid:JHisto_Bin_Boundaries_Joint_Parameter = 4., 
8., 10., 13., 15., 20., 30. ; 

 
  // group attributes: 

    :long_name = "Cloud Optical Thickness for Liquid Water Clouds (3.7 micron Retrieval 
for Cloudy Scenes)" ; 

    :units = "none" ; 

    :_FillValue = -999. ; 
    :valid_min = 0. ; 

    :valid_max = 150. ; 
    :scale_factor = 1. ; 

    :add_offset = 0. ; 

  } // group Cloud_Optical_Thickness_Liquid 
 

group: Cloud_Optical_Thickness_Ice { 
  variables: 

   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Optical_Thickness_Ice: Mean" ; 

    Mean:units = "none" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Cloud_Optical_Thickness_Ice: Standard_Deviation" ; 

    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Optical_Thickness_Ice: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Optical_Thickness_Ice: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Optical_Thickness_Ice: Sum_Squares" ; 

   int JHisto_vs_Cloud_Particle_Size_Ice(longitude, latitude, 
histo_cloud_optical_thickness_ice_7, jhisto_vs_cloud_particle_size_ice_6) ; 

    JHisto_vs_Cloud_Particle_Size_Ice:_FillValue = -999 ; 



    JHisto_vs_Cloud_Particle_Size_Ice:title = "Cloud_Optical_Thickness_Ice: 
JHisto_vs_Cloud_Particle_Size_Ice" ; 

    JHisto_vs_Cloud_Particle_Size_Ice:JHisto_Bin_Boundaries = 0., 0.3, 1.3, 3.6, 9.4, 
23., 60., 150. ; 

    JHisto_vs_Cloud_Particle_Size_Ice:JHisto_Bin_Boundaries_Joint_Parameter = 5., 10., 

20., 30., 40., 50., 60. ; 
 

  // group attributes: 
    :long_name = "Cloud Optical Thickness for Ice Clouds (3.7 micron Retrieval for 

Cloudy Scenes)" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 150. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Optical_Thickness_Ice 

 
group: Cloud_Optical_Thickness_Total { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Optical_Thickness_Total: Mean" ; 

    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Optical_Thickness_Total: Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Optical_Thickness_Total: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Optical_Thickness_Total: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Optical_Thickness_Total: Sum_Squares" ; 
   int JHisto_vs_Cloud_Top_Pressure(longitude, latitude, histo_cloud_optical_thickness_total_7, 

jhisto_vs_cloud_top_pressure_7) ; 
    JHisto_vs_Cloud_Top_Pressure:_FillValue = -999 ; 

    JHisto_vs_Cloud_Top_Pressure:title = "Cloud_Optical_Thickness_Total: 

JHisto_vs_Cloud_Top_Pressure" ; 
    JHisto_vs_Cloud_Top_Pressure:JHisto_Bin_Boundaries = 0., 0.3, 1.3, 3.6, 9.4, 23., 

60., 150. ; 
    JHisto_vs_Cloud_Top_Pressure:JHisto_Bin_Boundaries_Joint_Parameter = 0., 180., 

310., 440., 560., 680., 800., 10000. ; 

 
  // group attributes: 

    :long_name = "Cloud Optical Thickness for Combined 
(LiquidWater+Ice+Undetermined) Phase Clouds (3.7 micron Retrieval for Cloudy Scenes)" ; 

    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 



    :valid_max = 150. ; 
    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Optical_Thickness_Total 

 

group: Cloud_Optical_Thickness_PCL_Total { 
  variables: 

   int JHisto_vs_Cloud_Top_Pressure(longitude, latitude, 
histo_cloud_optical_thickness_pcl_total_7, jhisto_vs_cloud_top_pressure_7) ; 

    JHisto_vs_Cloud_Top_Pressure:_FillValue = -999 ; 
    JHisto_vs_Cloud_Top_Pressure:title = "Cloud_Optical_Thickness_PCL_Total: 

JHisto_vs_Cloud_Top_Pressure" ; 

    JHisto_vs_Cloud_Top_Pressure:JHisto_Bin_Boundaries = 0., 0.3, 1.3, 3.6, 9.4, 23., 
60., 150. ; 

    JHisto_vs_Cloud_Top_Pressure:JHisto_Bin_Boundaries_Joint_Parameter = 0., 180., 
310., 440., 560., 680., 800., 10000. ; 

 

  // group attributes: 
    :long_name = "Cloud Optical Thickness for Combined 

(LiquidWater+Ice+Undetermined) Phase Clouds (3.7 micron Retrieval for Partly Cloudy (PCL) 
Scenes)" ; 

    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 

    :valid_max = 150. ; 
    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Optical_Thickness_PCL_Total 

 

group: Cloud_Optical_Thickness_Log10_Liquid { 
  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Optical_Thickness_Log10_Liquid: Mean" ; 

    Mean:units = "none" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Cloud_Optical_Thickness_Log10_Liquid: 

Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Optical_Thickness_Log10_Liquid: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Optical_Thickness_Log10_Liquid: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Optical_Thickness_Log10_Liquid: Sum_Squares" ; 
 

  // group attributes: 
    :long_name = "Cloud Optical Thickness Log10 for Liquid Water Clouds (3.7 micron 

Retrieval for Cloudy Scenes)" ; 



    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = -2. ; 
    :valid_max = 2.176 ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Optical_Thickness_Log10_Liquid 

 
group: Cloud_Optical_Thickness_Log10_Ice { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Optical_Thickness_Log10_Ice: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Optical_Thickness_Log10_Ice: 

Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Optical_Thickness_Log10_Ice: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Optical_Thickness_Log10_Ice: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Optical_Thickness_Log10_Ice: Sum_Squares" ; 

 

  // group attributes: 
    :long_name = "Cloud Optical Thickness Log10 for Ice Clouds (3.7 micron Retrieval 

for Cloudy Scenes)" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 

    :valid_min = -2. ; 
    :valid_max = 2.176 ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Optical_Thickness_Log10_Ice 
 

group: Cloud_Optical_Thickness_Log10_Total { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Optical_Thickness_Log10_Total: Mean" ; 

    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Optical_Thickness_Log10_Total: 
Standard_Deviation" ; 

    Standard_Deviation:units = "none" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 



    Sum:title = "Cloud_Optical_Thickness_Log10_Total: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Cloud_Optical_Thickness_Log10_Total: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Optical_Thickness_Log10_Total: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Cloud Optical Thickness Log10 for Combined 
(LiquidWater+Ice+Undetermined) Phase Clouds (3.7 micron Retrieval for Cloudy Scenes)" ; 

    :units = "none" ; 

    :_FillValue = -999. ; 
    :valid_min = -2. ; 

    :valid_max = 2.176 ; 
    :scale_factor = 1. ; 

    :add_offset = 0. ; 

  } // group Cloud_Optical_Thickness_Log10_Total 
 

group: Cloud_Particle_Size_Liquid { 
  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Particle_Size_Liquid: Mean" ; 

    Mean:units = "microns" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 
    Standard_Deviation:title = "Cloud_Particle_Size_Liquid: Standard_Deviation" ; 

    Standard_Deviation:units = "microns" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Particle_Size_Liquid: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Particle_Size_Liquid: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Particle_Size_Liquid: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Cloud Effective Radius for Liquid Water Clouds (3.7 micron Retrieval 

for Cloudy Scenes)" ; 
    :units = "microns" ; 

    :_FillValue = -999. ; 
    :valid_min = 4. ; 

    :valid_max = 30. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Particle_Size_Liquid 
 

group: Cloud_Particle_Size_Ice { 
  variables: 

   double Mean(longitude, latitude) ; 



    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Particle_Size_Ice: Mean" ; 

    Mean:units = "microns" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Particle_Size_Ice: Standard_Deviation" ; 
    Standard_Deviation:units = "microns" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Particle_Size_Ice: Sum" ; 
   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Particle_Size_Ice: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Particle_Size_Ice: Sum_Squares" ; 

 

  // group attributes: 
    :long_name = "Cloud Effective Radius for Ice Clouds (3.7 micron Retrieval for Cloudy 

Scenes)" ; 
    :units = "microns" ; 

    :_FillValue = -999. ; 
    :valid_min = 5. ; 

    :valid_max = 60. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Particle_Size_Ice 
 

group: Cloud_Water_Path_Liquid { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Water_Path_Liquid: Mean" ; 

    Mean:units = "g/m^2" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Water_Path_Liquid: Standard_Deviation" ; 
    Standard_Deviation:units = "g/m^2" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Water_Path_Liquid: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Water_Path_Liquid: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Water_Path_Liquid: Sum_Squares" ; 
 

  // group attributes: 
    :long_name = "Cloud Water Path for Liquid Water Clouds (3.7 micron Retrieval for 

Cloudy Scenes)" ; 
    :units = "g/m^2" ; 

    :_FillValue = -999. ; 



    :valid_min = 0. ; 
    :valid_max = 3000. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Water_Path_Liquid 

 
group: Cloud_Water_Path_Ice { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Water_Path_Ice: Mean" ; 

    Mean:units = "g/m^2" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Water_Path_Ice: Standard_Deviation" ; 
    Standard_Deviation:units = "g/m^2" ; 

   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Water_Path_Ice: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Water_Path_Ice: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Water_Path_Ice: Sum_Squares" ; 
 

  // group attributes: 
    :long_name = "Cloud Water Path for Ice Clouds (3.7 micron Retrieval for Cloudy 

Scenes)" ; 

    :units = "g/m^2" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 6000. ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Water_Path_Ice 

 
group: Cloud_Retrieval_Fraction_Liquid { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Retrieval_Fraction_Liquid: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Retrieval_Fraction_Liquid: Standard_Deviation" ; 

    Standard_Deviation:units = "none" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Retrieval_Fraction_Liquid: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Retrieval_Fraction_Liquid: Pixel_Counts" ; 



   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Retrieval_Fraction_Liquid: Sum_Squares" ; 
 

  // group attributes: 

    :long_name = "Cloud Optical Properties 3.7 Retrieval Fraction (Liquid Water Clouds)" 
; 

    :units = "none" ; 
    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 1. ; 

    :scale_factor = 1. ; 

    :add_offset = 0. ; 
  } // group Cloud_Retrieval_Fraction_Liquid 

 
group: Cloud_Retrieval_Fraction_Ice { 

  variables: 

   double Mean(longitude, latitude) ; 
    Mean:_FillValue = -999. ; 

    Mean:title = "Cloud_Retrieval_Fraction_Ice: Mean" ; 
    Mean:units = "none" ; 

   double Standard_Deviation(longitude, latitude) ; 
    Standard_Deviation:_FillValue = -999. ; 

    Standard_Deviation:title = "Cloud_Retrieval_Fraction_Ice: Standard_Deviation" ; 

    Standard_Deviation:units = "none" ; 
   double Sum(longitude, latitude) ; 

    Sum:_FillValue = -999. ; 
    Sum:title = "Cloud_Retrieval_Fraction_Ice: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 

    Pixel_Counts:_FillValue = -999 ; 
    Pixel_Counts:title = "Cloud_Retrieval_Fraction_Ice: Pixel_Counts" ; 

   double Sum_Squares(longitude, latitude) ; 
    Sum_Squares:_FillValue = -999. ; 

    Sum_Squares:title = "Cloud_Retrieval_Fraction_Ice: Sum_Squares" ; 

 
  // group attributes: 

    :long_name = "Cloud Optical Properties 3.7 Retrieval Fraction (Ice Clouds)" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 
    :valid_min = 0. ; 

    :valid_max = 1. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Retrieval_Fraction_Ice 
 

group: Cloud_Retrieval_Fraction_Total { 

  variables: 
   double Mean(longitude, latitude) ; 

    Mean:_FillValue = -999. ; 
    Mean:title = "Cloud_Retrieval_Fraction_Total: Mean" ; 

    Mean:units = "none" ; 
   double Standard_Deviation(longitude, latitude) ; 

    Standard_Deviation:_FillValue = -999. ; 



    Standard_Deviation:title = "Cloud_Retrieval_Fraction_Total: Standard_Deviation" ; 
    Standard_Deviation:units = "none" ; 

   double Sum(longitude, latitude) ; 
    Sum:_FillValue = -999. ; 

    Sum:title = "Cloud_Retrieval_Fraction_Total: Sum" ; 

   int Pixel_Counts(longitude, latitude) ; 
    Pixel_Counts:_FillValue = -999 ; 

    Pixel_Counts:title = "Cloud_Retrieval_Fraction_Total: Pixel_Counts" ; 
   double Sum_Squares(longitude, latitude) ; 

    Sum_Squares:_FillValue = -999. ; 
    Sum_Squares:title = "Cloud_Retrieval_Fraction_Total: Sum_Squares" ; 

 

  // group attributes: 
    :long_name = "Cloud Optical Properties 3.7 Retrieval Fraction (Combined 

(LiquidWater+Ice+Undetermined) Phase Clouds)" ; 
    :units = "none" ; 

    :_FillValue = -999. ; 

    :valid_min = 0. ; 
    :valid_max = 1. ; 

    :scale_factor = 1. ; 
    :add_offset = 0. ; 

  } // group Cloud_Retrieval_Fraction_Total 
} 

 


