
  

 

  

 



1.0. Introduction .......................................................................................................... 1 

1.1. Approach ........................................................................................................ 3 

1.1.1. Time span ........................................................................................... 4 

1.1.2. Definition of Day change between C5 and C6 ……………       5 

2.0. Gridding ................................................................................................................ 7 

2.1. Computation of geolocation in L2 atmosphere products …………    14 

2.1.1. Dropped pixels in L2 products ..................................................... 16 

2.2. Sampling ....................................................................................................... 16 

2.2.1. Sampling modification to avoid dead detectors ......................... 17 

3.0. Computation of L3 Daily Statistics ................................................................ 19 

3.1. Aggregation and QA weighting of statistics ........................................... 19 

3.1.1. Aggregation of statistics based on physical properties .............. 20 

3.1.2. QA weighting of statistics based on confidence ......................... 21 

3.2. Types of daily statistics computed............................................................ 23 

3.2.1. Simple statistics ................................................................................ 23 

3.2.2. QA-weighted simple statistics ........................................................ 24 

3.2.3. Fraction statistics ............................................................................. 24 

3.2.4. Pixel count statistics ........................................................................ 24 

3.2.5. Logarithm statistics ......................................................................... 24 

3.2.6. Uncertainty statistics ....................................................................... 25 

3.2.7. Logarithm of uncertainty statistics ............................................... 26 

3.2.8. Histogram ......................................................................................... 26 

3.2.9. Histogram of confidence................................................................ 27 

3.2.10. Joint histogram ................................................................................ 27 

3.2.11. Joint regression ................................................................................ 28 



3.3. Special handling logic in daily statistics .................................................. 28 

3.3.1. Partial retrieval fix for cloud optical thickness ........................... 28 

4.0. Computation of L3 Multiday (8-Day & Monthly) Statistics ....................... 29 

4.1. Computational weighting schemes for multiday statistics ................... 29 

4.2. Types of multiday statistics computed .................................................... 30 

4.2.1. Simple statistics based on the daily mean ................................... 31 

4.2.2. Simple statistics based on the daily standard deviation ............ 32 

4.2.3. QA-weighted statistics based on the daily mean ......................... 32 

4.2.4. Fraction statistics ............................................................................. 33 

4.2.5. Pixel count statistics ........................................................................ 33 

4.2.6. Logarithm statistics ......................................................................... 34 

4.2.7. Uncertainty statistics ....................................................................... 34 

4.2.8. Logarithm of uncertainty statistics ............................................... 35 

4.2.9. Histogram ......................................................................................... 35 

4.2.10. Histogram of confidence................................................................ 36 

4.2.11. Joint histogram ................................................................................ 36 

4.2.12. Joint regression ................................................................................ 37 

5.0. Reading and Unpacking HDF File Data ........................................................ 38 

5.1. Descaling the SDS data .............................................................................. 38 

5.2. Definitions of local attributes ................................................................... 39 

5.2.1. Local attributes used in all L3 files ............................................... 39 

5.2.2. Local attributes used in the L3 daily file only ............................ 41 

5.2.3. Local attributes used in the L3 eight day and monthly file only41 

6.0. Using the MODIS-Atmosphere Web Site ....................................................... 42 

7.0. Interpretation of Data: Frequently Asked Questions ................................... 47 

7.1. How do cloud mask & optical properties ‘cloud fractions’ differ? ..... 47 

7.1.1. Cloud mask cloud fraction ............................................................ 47 



7.1.2. Cloud optical properties cloud fraction ...................................... 47 

7.1.3. Post-processing L3 data to retrieve the fraction denominator . 51 

7.2. What do the ‘undetermined’ and ‘combined’ cloud phases mean? .... 58 

7.3. What is the minimum illumination req. for a MODIS retrieval? ...... 58 

7.4. What is the best way to display (marginal) histogram data? ................ 59 

7.5. What is the best way to display joint histogram data? .. ....................... 62 

7.6. How should the various multilayer cloud fractions be interpreted? .. 67 

7.7. Minimum L2 pixel count req. to compute L3 daily statistics? ............ 68 

7.8. L3 Daily Statistics: a single-time snapshot or a daily average? ............. 69 

7.9. Cloud fraction data storage differences between L2 and L3 ................ 72 

7.10.Why do some Joint Histos in daily not propagate to the multiday? . 71 

7.11. Why CTP Day parameters extend  more poleward than the COP  .. 73 

7.12  Brief explanation of the new COP parameters for C6 ....................... 74 

7.13  Brief explanation of the differences between Cloud Phase Infrared 

and Cloud Fraction statistics .................................................................... 74 

7.14  Why are some Histograms and Joint Histograms only available in 

the Daily (D3) product; and not the Eight Day (E3) and/or Monthly 

(M3) product? .............................................................................................. 77 

 .................................................. 77 

8.0. High Level Changes between C5 and C6: Information and Imagery ........ 80 

8.0.1. Definition of Day change between C5/51 & C6 ........................ 80 

8.1. Solar and Sensor Zenith and Azimuth Angles ....................................... 82 

8.2. Aerosol  --  High Level Changes  ............................................................... 83 

 8.2.1. Aerosol Optical Depth Land and Ocean  ..................................... 84 

 8.2.2. Aerosol Optical Depth Land (only)  ............................................. 85  



 8.2.3. Aerosol Optical Depth Ocean (only)  ........................................... 86 

 8.2.4. Deep Blue Aerosol Optical Depth Land (only)  .. ....................... 88 

 8.2.5. Combined Dark Target +  Deep Blue Aerosol Optical Depth ... 89 

8.3. Water Vapor NIR  (Clear Sky Land and Sunglint Ocean)  .................. 91 

8.4. Cloud Top Temperature Day  .................................................................. 92 

8.5. New Surface Type Parameters  .................................................................. 93 

8.6. Cloud Optical Thickness (Regular vs. PCL Retrieval)   ........................ 96 

8.7. Cloud Optical Thickness (Comparison of Retrieval Algorithms)  ..... 97 

8.8. New Defintions of “Low” and “High” in AWV  SDS’s  ...................... 101 

9.0. References .......................................................................................................... 104 

 

Appendix A:  Scientific Data Set (SDS) Inventory for L3 Products  ............... 105 

Appendix B:  Histogram Parameters & Bin Boundaries  .................................. 114 

Appendix C:  Joint Histogram Parameters & Bin Boundaries  ....................... 118 

Appendix D:  Aerosol Derived Parameters C5 to C6 Mapping Table  .......... 122 

 





• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

http://modis-atmos.gsfc.nasa.gov/


• 

• 

http://en.wikipedia.org/wiki/Leap_second
http://en.wikipedia.org/wiki/Leap_second
http://en.wikipedia.org/wiki/French_language








 



 



 











          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

         





Derived from Product  

Family 

L2 Data  

Resolution 

L2 

Geolocation  

Resolution 

L2 Input Pixel Sampling (Maximum) 

per 1° L3 Grid Box (Equator) 
Impact 

Aerosol 

04 
10 km 10 km 121 out of 121 No 

Water Vapor  

05 
1 km 5 km 484 out of 12,231 Yes 

Cirrus Detection 

06_CD 
1 km 5 km 484 out of 12,231 Yes 

Cloud Top Properties 

06_CT 
5 km 5 km 484 out of 484 No 

Cloud Optical 

Properties 

06_OD 

1 km 5 km 484 out of 12,321 Yes 

Atmosphere Profile 

07 
5 km 5 km 484 out of 484 No 





http://www.mcst.ssai.biz/L1B/L1B_docs
http://modis-atmos.gsfc.nasa.gov/reference_atbd.php


Product Family Aggregation Property 
Aggregation Used 

? 

Aerosol 

04_L2 
 Dust, Smoke, Sulfate Yes 

Water Vapor  

05_L2 
Clear, Cloudy Yes 

Cirrus Detection 

06_L2 (CD) 
n/a No 

Cloud Top Properties 

06_L2 (CT) 
Day, Night Yes 

Cloud Optical Liquid Water, Ice, Undetermined, Combined Yes 



Properties 

06_L2 (OD) 

Phase Clouds 

Single Layer (1L), Multi Layer (ML) Clouds 

Atmosphere Profile 

07_L2 
 n/a No 



L2 Confidence QA Value Weighting in L3 QA-Weighted Statistics 

 L2 pixels with QA = 3  (very good 

confidence) 
 are given a 3x weighting 

 L2 pixels with QA = 2  (good confidence)  are given a 2x weighting 

 L2 pixels with QA = 1  (marginal 

confidence) 
 are given a 1x weighting 

 L2 pixels with QA = 0  (no confidence)  are given a 0x weighting  (i.e., they’re excluded) 



• 

• 

• 

• 

• 

• 

• 



• 









•  



 



• 



• 

• 

• 

• 



• 

• 

• 

• 

• 



• 

• 

• 

• 



 

 

 

 

http://modis-atmos.gsfc.nasa.gov/MOD08_M3/spec.html
http://modis-atmos.gsfc.nasa.gov/MOD08_M3/spec.html


 

Product Family 

 

Multiday Weighting Scheme * Detail 

Aerosol 

04_L2 
Unweighted Each daily grid given the same weight 

Water Vapor  

05_L2 
Pixel Count Weighted 

Each daily grid weighted by the pixel 

count 

Cirrus Detection 

06_L2 (CD) 
Unweighted Each daily grid given the same weight 

Cloud Top Properties 

06_L2 (CT) 
Unweighted Each daily grid given the same weight 

Cloud Optical Properties 

06_L2 (OD) 
Pixel Count Weighted 

Each daily grid weighted by the pixel 

count (categorical, by phase) 

Atmosphere Profile Pixel Count Weighted Each daily grid weighted by the pixel 



07_L2 count 

 

Product Family 

 

Multiday Weighting Scheme * Detail 

Aerosol 

04_L2 
3 Day Minimum to Populate 

Minimum of 3 Daily (D3) grid cells req’d 

to populate a Monthly (M3) grid. 
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http://www.ncsa.uiuc.edu/
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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 

°

°

°

• 



• 

• 

• 

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 





• COP_Phase_Cloudy (dimension = 3) 

o Counts in 3 categories are stored: Liquid Water, Ice, Undetermined Phase 

o Both Retrieval Success and Failure pixels are included 

o Clear Sky Restoral (CSR) Flag = 0, which means not restored (i.e. “cloudy”) 

• COP_Phase_Partly_Cloudy (dimension = 3) 

o Counts in 3 categories are stored: Liquid Water, Ice, Undetermined Phase 

o Both Retrieval Success and Failure pixels are included 

o Cloud Sky Restoral (CSR) Flag = 1 or 3, which means “partly cloudy” 

• COP_Phase_CloudMaskClear (dimension = 1) 

o Counts in 1 category are stored: Cloud Mask Clear 

o Clear Sky Restoral (CSR) Flag = 0, which means not restored (i.e. “the pixel 

was already set to clear”) 

• COP_Phase_RestoredToClear (dimension = 1)  

o Counts in 1 category are stored: Cloud Optical Properties said restore to clear, 

even though Cloud Mask said cloudy 

o Cloud Sky Restoral (CSR) Flag = 2, which means “restored to clear” 









°

° 



















http://modis-atmos.gsfc.nasa.gov/


http://modis-atmos.gsfc.nasa.gov/MOD08_M3/grids.html
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  Derived from Product 

Daytime Only SDSs? 

 

Combined Day & Night SDSs? 

 

Nighttime Only SDSs? 

 

Aerosol 

04_L2 
Yes No No 

Water Vapor  

05_L2 
Yes Yes* No 

Cirrus Detection 

06_L2 (CD) 
Yes No No 

Cloud Top Properties Yes Yes Yes 



06_L2 (CT) 

Cloud Optical Prop. 

06_L2 (OD) 
Yes No No 

Atmosphere Profile 

07_L2 
No Yes No 

 





 

Cloud Top Property SDS’s in Level-2 are retrieved in 5x5 km cells.  So each grid cell is 

made up of 25 1x1 km views.  The value computed in the 5x5 is the average for the 25 1x1 km 

regions within the 5x5.  If you dump out the 06_L2 SDS Cloud_Fraction_Day, you will see the 

full range of possible cloud fraction numbers (in 4% increments, since there are 25 1x1’s that 

make up the 5x5) of:  0%, 4%, 8%, 12%, 16%, 20%, 24%, ..., 92%, 96%, 100%. However only 

when the Cloud_Fraction is 16% or higher in a given 5x5 km L2 CTP grid cell (that is, at least 4 

cloudy 1x1km pixels in the 5x5km (25 pixel) CTP retrieval grid), will there be a Cloud Top 

Property cloud retrieval performed. So if you find the L2 SDS Cloud_Fraction_Day values of 

0%, 4%, 8%, or 12%, in a particular 5x5 km L2 grid cell, you will find the L2 SDS 

Cloud_Top_Temperature_Day, Cloud_Top_Pressure_Day, etc, with a FILL VALUE (-

9999).  So it is possible to have in Level-2 (L2) a valid (non-zero) Cloud_Fraction_Day (4%, 8%, 

12%) and a FILL (-9999) Cloud_Top_Pressure_Day, Cloud_Top_Temperature_Day, etc in the 

same 5x5 km grid cell.   This can cause in Level-3 (L3), in some cases, for some 1x1 degree grid 

cells, the L3 SDS Cloud_Fraction_Day (for example) having non-fill (valid) 1x1 degree grid val-

ues, while the other related Cloud Top Property SDS’s, for example Cloud_Top_Pressure_Day, 

being set to Fill (Missing).  

In the latest Collection 6 PGE version (delivered in October 2014), there were 88 Joint 

Histograms in the D3 file.  A number of these were not propagated to the E3/M3 files due to a 



2.0 GB file size limitation in HDF4. The primary reason why the Joint Histograms take up more 

room in the multiday files is due to the larger counts involved, the multiday Histograms and 

Joint Histograms had to be stored as Long (4 byte) integers to ensure there would be no integer 

overflow (and value wrapping) while the daily Histograms and Joint Histograms could be safely 

stored as Short (2 byte) integers. This doubling of the Histogram sizes pushed the total file size 

upwards to where a number of Joint Histograms had to be deleted when going from daily (D3) 

to eight day / monthly (E3 / M3).    

So the upshot is, a total of 27 Joint Histograms that are in the Daily L3 (08_D3) were 

not passed to the Multiday L3 (08_E3 and 08_M3) due to 2 GB uncompressed HDF file size 

limit in HDF4.  There are also 14 scaler SDS’s related to Cloud Optical Property (COP) 

Fractions and 4 marginal Histograms related to COP Phase Counts (Cloudy, Partly Cloudy, and 

Clear pixel counts) that are only in the D3 and not propagated to E3/M3 due to it not being 

necessary to have those statistics in the multiday files. 



 

 

The Level 2 Cloud_Fraction SDS will have values of 0%, 4%, 8%, 12%, 

and 16% stored (as well as all increments of 4% from 16% to 100%).  Howevever 

the L2 Cloud_Phase_Infrared SDS will have a value of "Clear" (0) stored if the 

Fraction is less than 16%  So this should make the Fractions from 

Cloud_Phase_Infrared (which can be post-processed from the L3 Histograms) 

slightly SMALLER than the fractions from Cloud_Fraction (stored in L3 as a 



Fraction SDS).   

 

What follows is a bit of additional background information which 

highlights additional differences between these two Level-2 (and downstream 

Level-3 “derived from” parameters).  

The  06_L2 SDS   is called "Cloud_Phase_Infrared"  and  is stored at a 

5km resolution  It is calculated in the same main program as the Cloud Top 

Property SDS’s but is a separate process and is in a separate set of 

subroutines.  That means the input radiances (brightness temperatures) are mean 

values over a 5x5 just as in the CTP process.   

The phase is determined from 8.5 -  11 um (band 29 -  band 31) differences 

via a threshold table (in other words, a somewhat simple algorithm). Since that 

algorithm uses 5 x 5 km mean values of BTs for the algorithm, only a single 

result per 5x5 km grid cell is computed. 

It should be noted that the 1-km phase algorithm is very different and is 

more complicated.  So the 1-km Cloud Fraction results will not necessarily "look 

right" when compared to the 5-km Cloud Phase Infared values. 

For Cloud Phase Infrared, the three phase designations (liquid water, ice, 

and undetermined) are computed for an entire 5x5, so "undetermined phase" is 

determined from a particular range of 8.5-11 um BTDs found in the threshold 

table.   

Users should note that in Collection 5 there was an “mixed” phase as well 

as an “undetermined” phase (along with the standard “liquid water” and “ice” 

phases  for the Cloud Phase Infrared results.   

In Collection 6 the "mixed" designation has been eliminated and now 

there are only 3 phase results for Cloud Phase Infrared:  liquid water, ice, and 

undetermined phase. This change was implemented because there was too much 



uncertainty and that it was too difficult to  distinguish mixed phase from ice or 

water.   

So in the L2 Cloud_Phase_Infrared SDS, the only valid phase values are 0 

(clear), 1 (liquid water), 2 (ice), and 6 (undetermined phase).  There will not be 

any stored values of 3, 4, or 5 in the L2 Cloud_Phase_Infrared SDS. (In C5 the 

value of 3 represented “mixed” phase).   

The IR phase algorithm uses the same criterion for clear vs. cloud as does 

the CTP -  cloudy if 4 out of 25 are cloudy according to the cloud mask.  Also the 

Cloud Phase Infrared does start with the same assumption that to be cloudy, the 

Cloud Mask must say Confident Cloudy or Probably Cloudy. Both CTP and IR 

phase require 16% cloudy to report a valid (cloudy) result.   In the case of the IR 

phase, the value reported for "clear" is 0. 

 

Up through Collection 6 (so far), the Level-3 HDF proudcts (D3, E3, and 

M3) are built using HDF4 –  and in HDF4 there is a 2GB (uncompressed) HDF 

file size limitation.  

Due to the nature of the actual numbers (counts) stored in the histograms,  

in the L3 Daily (08_D3) product the counts (numbers) are small enough to be 

stored as short (2 byte) integers.  However in the Eight Day and Monthly HDF 

product (08_E3 and 08_M3), it was necessary to store those count SDS’s as long 

(4 byte) integers. This contributes to the E3 and M3 HDF files being quite a bit 

larger (and close to that 2GB file size limitation) than the D3 HDF products.  

Because of this fact, a number of Histogram and Joint Histogram SDS’s could 



only appear in the D3 HDF file and could not be propagated to the multiday 

(E3 and M3) products due to a maximum file size limitation.   

If users want to study mulitday statistics using these Daily-only 

Histograms and Joint Histograms, users will need to build their own multiday 

joint histograms using the Daily SDS’s as input.  Do do this you simply sum the 

daily histograms (making sure to avoid (or account for) the Fill Values (-9999)).  

The Daily-only Histogram and Joint Histogram SDS’s in question are 

listed in the table shown in Appedix A.  The key to finding these Daily-only 

Histogram and Joint Histogram SDS’s is by looking for a small “D” in the table 

grid, instead of the standard dot “●”. 

 





  



8.0.  High Level Changes between C5 and C6: Information and 

Imagery  

The newest Collection 6 (C6) MODIS data began to be released in 2012 (for 

some Level-2 products), however other Level-2 products were not released until 

early 2014.  Collection 6 (C6) Level-3 (L3) MODIS data was not released until 

Fall of 2014.   

Offered below is a high level summary of some of the important changes be-

tween C5 and C6, which users should be aware of.  

The primary over-arching change between C5 and C6, which impacts at least 

parts of the global data, in every L3 parameter, is the “definition of day” change.    

This information was first presented in this guide in Chapter 1, but it’s re-

peated here to emphasize its importance. 

8.0.1 Definition of Day change between Collection 5/ 51 &  Collection 6 

In Collection 051 and earlier, the Daily L3 product contained statistics com-

puted from a set of L2 MODIS granules (HDF files) that spanned a 24-hour 

(00:00:00 to 23:59:59 UTC) interval.  In the case where a L2 parameter is only 

computed during the daytime, then only daytime files are read to compute the 

L3 statistics. 

In Collection 006 and later, Daily L3 product contained statistics with 

“tweaked time stamps” (as much as 3 hours before the start of or 3 hours after 

the end of a GMT day). This was done so that data gaps and/or data overlap near 

the “time boundary” (going from one day into the next) are mitigated.   

So in Collection 5/51 data, there were often data gaps (data holes) or data 

overlap (data observed nearly 24 hours apart being mixed together) near the In-

ternational Date Line. 

However, with this update implemented in Collection 6 data, one will rarely 



see data gaps near the International Date Line or data observed nearly 24 hours 

apart being mixed together.  This provides a cleaner and clearer day to day 

boundary in the stored HDF Daily data. It should be noted that this issue in the 

Daily L3 (D3) has less and less impact as you move to longer time scales, so this 

issue was less important in the E3 and M3 data. 

The Eight-Day L3 product is computed from 8 consecutive Daily L3 product 

files.  The start date for the 8-day interval is always reset to January 1st at the be-

ginning of each calendar year, however the last 8-day interval in each year is al-

lowed to span over the first few days of January.  For example, the last eight-day 

interval for 2005 runs from 12/27/05 to 1/3/06, while the first eight-day interval 

for 2006 runs from 1/1/06 to 1/8/06. Users should note these days of overlap 

when evaluating a set of 8-day product files that span several years. 

The Monthly L3 product is computed from the complete set of daily files 

that span a particular month.  There are never any days of overlap (like that 

which exists in the eight-day product at the start of new year). 

The use of the hardwired 24-hour (00:00:00 to 23:59:59) UTC time stamp in-

terval to determine a “data day” in Collection 051 and earlier caused 2 trouble-

some problems.  First there was an every other day repeating pattern seen in the 

L3 Daily (08_D3) data/images. This pattern showed an apparent “data gap” on 

one day, where there appeared to be missing granules or sometimes a missing or-

bit near the International Date Line.  Then on the subsequent day there was “da-

ta overlap”, where the “missing” granules from the previous day were mixed in 

with the granules from the new day –  effectively combining data observed nearly 

24 hours apart to be averaged together.   This can be seen in Figure 1 below.  

Figure 2 shows the same two days of data, except using Collection 6 data, which 

had the new C6 “Definition of Day” update applied –  effectively repairing (elim-

inating) the problem.  



 

Figure 8.1. Two consecutive days of Collection 51 MODIS data showing the orbital gap, 
then orbital overlap problem.  This pattern repeats every 2 days –  and was 
caused by using a fixed 0000-2400 UTC definition of “Day”.   

 



 

Figure 8.2. The same two consecutive days of data shown in Figure 1 except this time 
depicting Collection 6 (C6) MODIS data, showing the data gap and overlap 
problem (that was found in C5/C51 and earlier Collections) repaired by the new 
C6 “Definition of Day” update.  

 

8.1. Solar and Sensor Zenith and Azimuth Angles 

Users of Collection 6 (C6) Level-3 data should note there was a change in the 

domain of the Solar and Sensor, Zenith and Azimuth angle SDS’s.   

In Collection 5, if any part of a L2 granule was sunlit, then that entire granule 

was used to build these Angle SDS’s. This caused some of the data to reflect sun 

angles below the horizon and caused the domain of valid (non-missing) data to 



extend more poleward than it should have.   

In Collection 6, a change was made to use the Cloud Top Properties definition 

of “daytime” (Solar Zenith Angle <  85) to compute these Angle SDS’s.   

A comparison between C5 and C6 of the L3 SDS Solar_Zenith_Mean  is shown 

below.  
 
 

 

 

Figure 8.3  A comparison of the SDS Solar_Zenith_Mean from Collection 5 (top image) 
Collection  6 (bottom image).  The new Collection 6 image uses the Cloud Top Properties 
defintion of daytime (SZA <  85), which provides more useful data, especially when comparing 
to Cloud Top or Cloud Optical Property parameters. 



8.2. Aerosol High Level Changes 

C6 Aerosol Data Users need to be aware there were considerable changes 

made in the naming of Aerosol parameters in C6.  A detailed Aerosol-derived 

parameter mapping table, showing the changes between Collection 5 and 

Collection 6 is given in Appendix D at the end of this Guide.  In addition to 

parameters that were renamed –  also provided is a list of C5 Aerosol parameters 

that were dropped in C6. 

8.2.1. Aerosol Optical Depth Land and Ocean 

 The changes between C5 and C6 Aerosol Optical Depth Land and Ocean are 

more subtle, however there is a slight extension of the domain of data in C6 (so 

there is slightly less missing data.  
 

 



 

Figure 8.4  Aersol Optical Depth Land and Ocean - -  C5 data (top) vs. C6 data (bottom).  
Changes between the old and new Collection are more subtle , but there is less missing data in 
C6 - -  and for most regions there was a slight reduction in the computed value. 

 
 
 
 

8.2.2. Aerosol Optical Depth Land (only) 

The changes between C5 and C6 Aerosol Optical Depth Land are minor, values 

are similar but more domain (less missing) with C6 
 

 



 
Figure 8.5  Aerosol Optical Depth Land comparison between C5 and C6.  Changes are subtle.  
 
 

8.2.3. Aerosol Optical Depth Ocean (only) 

 

The changes between C5 and C6 Aerosol Optical Depth Land and Ocean are 

subtle, values are similar but there is more domain (more coverage) with C6. 

 

 



 
Figure 8.6  Aerosol Optical Depth Average Ocean comparison between C5 and C6.   

 

 



8.2.4. Deep Blue Aerosol Optical Depth Land (only) 

 

The changes between C5 and C6 are again, more domain with a slight drop in 

values. 
 

 

 
Figure 8.7  Deep Blue Aerosol Optical Depth Land comparison between C5 and C6.   
 
 
 
 
 



8.2.5. Combined Dark Target +  Deep Blue Aerosol Optical Depth  

 

One of the major improvements for C6 Aersol is a “super combined” Aerosol 

Optical Depth SDS. In C6,  there is a“Combined” Deep Blue +  Dark Target  

Aerosol Optical Depth (AOD) at 0.550 microns   

 

 

 



 

 
 

Figure 8.8  Aerosol Optical Depth images for C6.  The component parts shown in the first 3 
images above; and the new “Combined” SDS shown at bottom.  

  
 

 

 
  



8.3. Water Vapor NIR  (Clear Sky Land and Sunglint Ocean) 

 

There was little change in Water Vapor Near Infared (NIR), however the 

Definition of Day change is noticeable around the International Date Line.  
 

 

 
 

Figure 8.9  Water Vapor NIR comparison between C5 and C6 highlighting the Definition of 
Day improvement in C6.  

 
 

  



8.4.  Cloud Top Temperature Day  

One of the more interesting changes in C6 was a sub setting of some of the 

Cloud Top Property Parameters into “Near Nadir” SDSs.  Near Nadir is defined 

as Senor Zenith Angle ≤  32 (so it’s roughly the “inner half” of the scan). Re-

ducing the scan angles improves the certainty and reduces errors in the algorithm 

providing better estimates of the various Cloud Top Property parameters com-

puted.  
 

 

 



 

Figure 8.10  Cloud Top Temperature Day comparison between C5 (top image) and C6 (middle 
image).  The values of CTT had a substantial decrease in some regions (esp. towards higher 
latitudes).  The bottom image in the figure shows the Near Nadir (SZA <  32 degrees) subset, 
which provides for more accurate estimates (less error). 

  



One of the important questions to investigate is did using a near nadir subset to create daily (D3) 
images, make a different in the monthly (M3) images.  To answer that question, see the Figure 
below. 
 

 

 
 

Figure 8.11  Monthly Images of Cloud Top Temperature Day: Full Scan (top image)  vs. Near 
Nadir (bottom  image).   The Near Nadir subset produced  more variation (higher highs and 
lower lows) and more detail in general,  the full scan image looked more smoothed /averaged.   

 

8.5.  New Surface Type Parameters  

There are new surface type parameters in C6.  These parameters are computed in 

the successful retrieval space for the Cloud Top Properties Algorithm.   Some 

sample new Surface Type SDS’s are shown below. 
 



 

 

 

Figure 8.12  A sampling of new Surface Type Parameters available in C6.  Surface types are 
calculated only in 5x5 km retrieval areas that were cloudy and successful. 

 
 



 

8.6.  Cloud Optical Thickness  (Regular Cloudy Retrieval vs. Partly Cloudy 
Retrieval)  

 

Another new addition in C6 was a new separate SDS for Partly Cloudy (PCL) 

retrievals.  These new PCL retrievals and SDS’s are generally of lower quality 

(with higher uncertainty) than regular fully cloudy retrievals.  
 
 

 

 



 

Figure 8.13  Top image is the old C5 retrieval of Liquid Water Cloud Optical Thickness, middle 
image is the new C6 retrieval of the same LWCloud Optical Thickness; bottom  image is the 
new C6 Partly Cloudy (PCL) retireval.  The values of Tau are generally lower than the regular 
fully cloudy retrieval, and the uncertainties are higher.  

 

 

  



8.7.  Cloud Optical Thickness (Regular Cloudy Retrieval)  -- Comparison 

of Primary 2.1 micron retrieval and supplemental 3.7, 1.6, and 1.6/ 2.1 re-

trievals. 

 

Some users might be confused on which Cloud Optical Property retrieval 

is the “most correct”.  Since 4 unique retrieval algorithms are offered. The answer 

is they all have various strengths and  weaknesses.   When Gala Wind, the Cloud 

Optical Properties researcher and programer, was asked that question, she noted 

that “it depended on which instrument you might want to compare it to” –  

meaning that if you were looking for differences between MODIS and another 

instrument.  You should probably choose the MODIS retrieval that most closely 

matched the bands being used to retrieve Cloud Optical Properties in that other 

instument.   

All things being equal, we generally suggest that MODIS data users at least 

start out with the Primary 2.1 micron retrieval.   

Figure 8.14 shows a comparison of Liquid Water Cloud Optical Thickness 

for a particular day using each of the four available retrievals.   It’s interesting to 

note that for this day at least , 3 of the retrievals gave answers that were fairly 

close to one another.  And the outlier was the supplemental 1.6/2.1 retrieval that 

produced Cloud Optical Thickness values that were quite a bit smaller than the 

other retrievals.  

 

 



 

 

 



 

Figure 8.14  Top image is the new C6 primary 2.1 micron retrieval of the Liquid Water Cloud  
Optical Thickness.  Second image is the supplemental 3.7 micron retrieval.  Third image is the 
supplemental 1.6 micron retrieval. Bottom  image is the supplemental 1.6/2.1 retrieval.   

 

  



8.8.  New Definitions of “Low” and “High” in the Atmospheric Water Va-

por SDS’s 

A final change between C5 and C6 was a redefining of the layers 

earmarked as “Low” and “High”.   

For Low: In the older C5 data, Low was defined as Surface to 920 mb.  

While in the new C6 data, Low is defined as Surface to 680 mb.   

For High: In the older C5 data, High was defined as 700 mb to 300 mb.  

While in the new C6 data, High is defined as 440 mb to 10 mb. 

You can clearly see in Figure 8.15 changing the thickness and locations of 

those defined layers made a big difference in the values. So users shouldbe careful 

not directly compare these parameters between C5/51 and C6 –  one would be 

comparing apples to oranges in that case. 
 

 



 

Figure 8.15  Top image is the old C5 Atmospheric Water Vapor Low with “Low” defined as 
Surface to 920 mb.  Bottom  image that same parameter for C6, with “Low” redefined as 
Surface to 680 mb.  Clearly this makes a huge difference in the values between C5 and C6.  

 

 



 



 



L3 SDS Statistic Inventory
Collection 006 Update     
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    Solar and Sensor Angles           
  

         

         Angles  

 

 

                     

01. Solar_Zenith           [using CTP definition of daytime:  SZA ≤ 85] ● ● ● ●      ●            

02. Solar_Azimuth      [using CTP definition of daytime:  SZA ≤ 85] ● ● ● ●      ●            

03. Sensor_Zenith       [using CTP definition of daytime:  SZA ≤ 85] ● ● ● ●      ●            

04. Sensor_Azimuth   [using CTP definition of daytime:  SZA ≤ 85] ● ● ● ●      ●            

    Derived from L2 Aerosol (04_L2)           
  

         

          Combined Land & Ocean  

 

 

                     

01. Aerosol_Scattering_Angle ● ● ● ●   ●   ●            

02. Aerosol_Optical_Depth_Land_Ocean ● ● ● ●   ●   ●            

03. Aerosol_Avg_Cloud_Distance_Land_Ocean ● ● ● ●      ●            

          Land Only  

 

 

                     

01. Aerosol_Optical_Depth_Land  (3)  [previously Corrected] ● ● ● ● ● ● ● ●              

02. Aerosol_Number_Pixels_Used_Land  (2) to (10) ● ● ● ● ● ● ●               

           

 

 

                     

          Ocean Only  

 

 

                     

01. Aerosol_Optical_Depth_Average_Ocean (7)  [prev Eff.]  ● ● ● ● ● ● ● ●              

02. Aerosol_Optical_Depth_Small_Ocean ● ● ● ● ● ● ● ●              

03. Aerosol_PSML003_Ocean [prev. CCN_Ocean] ● ● ● ● ● ● ● ●              

04. Aerosol_Optical_Depth_by_models_Ocean (9)  ● ● ● ● ● ●  ●              

05. Aerosol_Number_Pixels_Used_Ocean  (1) to (10) ● ● ● ● ● ● ●               

06. Aerosol_AE1_Ocean  (8x9)               ●       

07. Aerosol_AE2_Ocean  (8x9)               ●       

08. Aerosol_OD_Ratio_Small_Ocean  (5x9)               ●       
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          Deep Blue Aerosol  (No QA SDS’s but still QAMasked) 

 

 

                     

01. Deep_Blue_Aerosol_Optical_Depth_Land ● ● ● ●   ●               

02. Deep_Blue_Aerosol_Optical_Depth_550_Land ● ● ● ●   ●               

03. Deep_Blue_Angstrom_Exponent_Land ● ● ● ●   ●               

04. Deep_Blue_Single_Scattering_Albedo_Land  (3) ● ● ● ●   ●               

05. Deep_Blue_Number_Pixels_Used_550_Land ● ● ● ●   ●               

06. AOD_550_Dark_Target_Deep_Blue_Combined ● ● ● ●   ●               

           
  

  
 

      

           
  

  
 

      

           
  

  
 

      

           
  

  
 

      

    Derived from L2 Water Vapor (05_L2)           
  

  
 

      

01. Water_Vapor_Near_Infrared_Clear ● ● ● ●   ●               

02. Water_Vapor_Near_Infrared_Cloud 

 

● ● ● ●   ●               

    Derived from L2 Cloud (06_L2)           
  

  
 

      

          Cirrus Detection 

 

 

                     

01. Cirrus_Reflectance ● ● ● ●   ●               

02. Cirrus_Fraction_SWIR         ● ●            

     Cloud Top Properties [Nadir:SensorZA≤32   Day:SolarZA≤85]                        

01. Cloud_Top_Pressure  [L/M/H Histograms at 10 intervals] ● ● ● ●   ●   ●          ●  

02. Cloud_Top_Pressure_Day    [“] ● ● ● ●   ●   ●          ●  

03. Cloud_Top_Pressure_Night  [“] ● ● ● ●   ●   ●          ●  

04. Cloud_Top_Pressure_Nadir [L/M/H Histograms at 10 intervals] ● ● ● ●   ●   ●            

05. Cloud_Top_Pressure_Nadir_Day   [“] ● ● ● ●   ●   ●            

06. Cloud_Top_Pressure_Nadir_Night [“] ● ● ● ●   ●   ●            

07. Cloud_Top_Temperature             [L/M/H JHisto 20x3] ● ● ● ●      ●           ● 

08. Cloud_Top_Temperature_Day     [L/M/H JHisto 20x3] ● ● ● ●      ●           ● 

09. Cloud_Top_Temperature_Night  [L/M/H JHisto 20x3] ● ● ● ●      ●           ● 
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10. Cloud_Top_Temperature _Nadir [L/M/H JHisto 20x3] ● ● ● ●      ●           ● 

11. Cloud_Top_Temperature _Nadir_Day   [“] ● ● ● ●      ●           ● 

12. Cloud_Top_Temperature _Nadir_Night [“] ● ● ● ●      ●           ● 

13. Cloud_Effective_Emissivity [L/M/H JHisto 11x10] ● ● ● ●      ●           ● 

14. Cloud_Effective_Emissivity_Day    [“] ● ● ● ●      ●           ● 

15. Cloud_Effective_Emissivity_Night [“] ● ● ● ●      ●           ● 

16. Cloud_Effective_Emissivity _Nadir [L/M/H JHisto 11x10] ● ● ● ●      ●           ● 

17. Cloud_Effective_Emissivity _Nadir_Day    [“] ● ● ● ●      ●           ● 

18. Cloud_Effective_Emissivity _Nadir_Night [“] ● ● ● ●      ●           ● 

19. Cloud_Fraction             [L/M/H JHisto 12x10] ● ● ● ●      ●           ● 

20. Cloud_Fraction_Day     [“] ● ● ● ●      ●           ● 

21. Cloud_Fraction_Night  [“] ● ● ● ●      ●           ● 

22. Cloud_Fraction_Nadir             [L/M/H JHisto 12x10] ● ● ● ●      ●           ● 

23. Cloud_Fraction_Nadir_Day     [“] ● ● ● ●      ●           ● 

24. Cloud_Fraction_Nadir_Night  [“] ● ● ● ●      ●           ● 

25. Cloud_Top_Height             [L/M/H JHisto 18x3] ● ● ● ●                 ● 

26. Cloud_Top_Height_Day     [“] ● ● ● ●                 ● 

27. Cloud_Top_Height_Night  [“]  ● ● ● ●                 ● 

28. Cloud_Top_Height _Nadir            [L/M/H JHisto 18x3] ● ● ● ●      ●           ● 

29. Cloud_Top_Height _Nadir_Day    [“] ● ● ● ●      ●           ● 

30. Cloud_Top_Height _Nadir_Night  [“] ● ● ● ●      ●           ● 

31. Cirrus_Fraction_Infrared [denom. includes clear sky in C6]         ● ●            

32. High_Cloud_Fraction_Infrared [denom. includes clear]         ● ●            

33. Cloud_Phase_Infrared       ●               

34. Cloud_Phase_Infrared_Day       ●            D  ● 

35. Cloud_Phase_Infrared_Night       ●            D  ● 

36. Cloud_Top_Pressure_1km_Nadir_Day   [sample vs. avg.]                     ● 

37. Cloud_Top_Pressure_1km_Nadir_Night [sample vs. avg.]                     ● 

38. Sunglint_Fraction_Day   [daytime only phenomenon]         ● ●            

39. Snow_Fraction_Spectral_Under_Thin_Clouds_Day          ● ●            

40. Snow_Fraction_Ancillary_Under_All_Clouds_Night         ● ●            
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41. Ocean_Fraction_Day         ● ●            

42. Ocean_Fraction_Night         ● ●            

43. Coast_Fraction_Day         ● ●            

44. Coast_Fraction_Night         ● ●            

45. Desert_Fraction_Day         ● ●            

46. Desert_Fraction_Night         ● ●            

47. Land_Fraction_Day         ● ●            

48. Land_Fraction_Night          ● ●            

 Cloud Optical Properties [PCL:Partly Cloudy  Day:SolarZA≤81.3731]                        

      (Primary 2.1 Retrieval)   D = SDS in D3 only (not in E3/M3)                      

01. Cloud_Optical_Thickness_Liquid ● ● ● ●   ●    ● ● ● ●  ●   ●  ● 

02. Cloud_Optical_Thickness_Ice ● ● ● ●   ●    ● ● ● ●  ●   ● D ● 

03. Cloud_Optical_Thickness_Undetermined ● ● ● ●         ● ●        

04. Cloud_Optical_Thickness_Combined ● ● ● ●         ● ●        

05. Cloud_Optical_Thickness_PCL_Liquid ● ● ● ●   ●    ●     ●      

06. Cloud_Optical_Thickness_PCL_Ice ● ● ● ●   ●    ●     ●      

07. Cloud_Optical_Thickness_PCL_Undetermined ● ● ● ●                  

08. Cloud_Optical_Thickness_PCL_Combined ● ● ● ●                  

09. Cloud_Optical_Thickness_ISCCP 8                     ● 

10. Cloud_Optical_Thickness_PCL_ISCCP 8                     ● 

11. Cloud_Effective_Radius_Liquid  ● ● ● ●   ●    ●        ●  D 

12. Cloud_Effective_Radius_Ice  ● ● ● ●   ●    ●        ●  D 

13. Cloud_Effective_Radius_Undetermined ● ● ● ●                  

15. Cloud_Effective_Radius_PCL_Liquid ● ● ● ●   D    ●           

16. Cloud_Effective_Radius_PCL_Ice  ● ● ● ●   D    ●           

17. Cloud_Effective_Radius_PCL_Undetermined ● ● ● ●                  

18. Cloud_Water_Path_Liquid  ● ● ● ●   ●    ●           

19. Cloud_Water_Path_Ice ● ● ● ●   ●    ●           

20. Cloud_Water_Path_Undetermined  ● ● ● ●                  

22. Cloud_Water_Path_PCL_Liquid  ● ● ● ●   ●    ●           

23. Cloud_Water_Path_PCL_Ice ● ● ● ●   ●    ●           
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24. Cloud_Water_Path_PCL_Undetermined  ● ● ● ●                  

25. Cloud_Phase_Optical_Properties [L, I, U][Cld+PCL][S+F]                   ●   

26. COP_Phase_Cloudy [3 cats: Liq, Ice, Undet]  CSR=0  [Succ+Fail]       D               

27. COP_Phase_Partly_Cloudy [Liq, Ice, Undet]  CSR=1,3   [S+F]       D               

28. COP_Phase_CloudMaskClear [Cloud Mask Clear]  CSR=0        D               

29. COP_Phase_RestoredToClear [Restored To Clear]  CSR=2       D               

                           

     (Primary Successful Cloud Retrieval Fraction)                      

30. Cloud_Retrieval_Fraction_Liquid [denom. incl. fail in C6]         ● ●            

31. Cloud_Retrieval_Fraction_Ice      [denom. incl. fail in C6]         ● ●            

32. Cloud_Retrieval_Fraction_Undetermined [“]         ● ●            

33. Cloud_Retrieval_Fraction_Combined [“]         ● ●            

34. Cloud_Retrieval_Fraction_PCL_Liquid [“]          ● ●            

35. Cloud_Retrieval_Fraction_PCL_Ice [“]         ● ●            

36. Cloud_Retrieval_Fraction_PCL_Undetermined [“]         ● ●            

37. Cloud_Retrieval_Fraction_PCL_Combined [“]         ● ●            

     (Primary Retrieval Single-Layer Clouds only)                      

01. Cloud_Optical_Thickness_1L_Liquid 4 ● ● ● ●   ●    ●     D      

02. Cloud_Optical_Thickness_1L_Ice 5 ● ● ● ●   ●    ●     D    D  

03. Cloud_Effective_Radius_1L_Liquid ● ● ● ●   ●    ●           

04. Cloud_Effective_Radius_1L_Ice ● ● ● ●   ●    ●           

05. Cloud_Water_Path_1L_Liquid ● ● ● ●   ●    ●           

06. Cloud_Water_Path_1L_Ice ● ● ● ●   ●    ●           

07. Cloud_Phase_Optical_Properties1L                   D   

     (Single-Layer Cloud Fraction)                      

08. Cloud_Retrieval_Fraction_1L_Liquid [denom. incl. fail]         ● ●            

09. Cloud_Retrieval_Fraction_1L_Ice      [denom. incl. fail]           ● ●            

     (Multi-Layer Cloud Fraction)                      

01. Cloud_Retrieval_Fraction_ML_Liquid [denom. incl. fail]                  ● ●            

02. Cloud_Retrieval_Fraction_ML_Ice      [denom. incl. fail]             ● ●            

03. Cloud_Retrieval_Fraction_ML_Undetermined [“]         ● ●            
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04. Cloud_Retrieval_Fraction_ML_Combined        [“]         ● ●            

     (Ratio of Multi-Layer Clouds to All-Layer Clouds by Phase)                      

05. ML_Ratio_Liquid  [prev. Fraction]         ● ●            

06. ML_Ratio_Ice  [prev. Fraction]         ● ●            

07. ML_Ratio_Undetermined  [prev. Fraction]         ● ●            

08. ML_Ratio_Combind  [prev. Fraction]         ● ●            

     (Supplementary 1.6/2.1 Retrieval)     vs. Re1621                      

01. Cloud_Optical_Thickness_1621_Liquid 6 ● ● ● ●   ●    ●     ●      

02. Cloud_Optical_Thickness_1621_Ice 7 ● ● ● ●   ●    ●     ●      

03. Cloud_Effective_Radius_1621_Liquid ● ● ● ●   ●    ●           

04. Cloud_Effective_Radius_1621_Ice ● ● ● ●   ●    ●           

05. Cloud_Water_Path_1621_Liquid ● ● ● ●   ●    ●           

06. Cloud_Water_Path_1621_Ice ● ● ● ●   ●    ●           

07. Cloud_Retrieval_Fraction_1621_Liquid [denom incl. fail]         ● ●            

08. Cloud_Retrieval_Fraction_1621_Ice [denom incl. fail]         ● ●            

09. Cloud_Optical_Thickness_1621_PCL_Liquid 6 ● ● ● ●   ●    ●     ●      

10. Cloud_Optical_Thickness_1621_PCL_Ice 7 ● ● ● ●   ●    ●     ●      

11. Cloud_Effective_Radius_1621_PCL_Liquid ● ● ● ●   ●    ●           

12. Cloud_Effective_Radius_1621_PCL_Ice ● ● ● ●   ●    ●           

13. Cloud_Water_Path_1621_PCL_Liquid ● ● ● ●   ●    ●           

14. Cloud_Water_Path_1621_PCL_Ice ● ● ● ●   ●    ●           

15. Cloud_Retrieval_Fraction_1621_PCL_Liquid         ● ●            

16. Cloud_Retrieval_Fraction_1621_PCL_Ice         ● ●            

     (Supplementary 1.6 Retrieval)                      

01. Cloud_Optical_Thickness_16_Liquid  ● ● ● ●   D    ●      D     

02. Cloud_Optical_Thickness_16_Ice  ● ● ● ●   D    ●      D     

03. Cloud_Effective_Radius_16_Liquid  ● ● ● ●   ●    ●     ●  D D   

04. Cloud_Effective_Radius_16_Ice  ● ● ● ●   ●    ●     ●  D D   

05. Cloud_Water_Path_16_Liquid  ● ● ● ●   ●    ●           

06. Cloud_Water_Path_16_Ice  ● ● ● ●   ●    ●           

07. Cloud_Retrieval_Fraction_16_Liquid         ● ●            
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08. Cloud_Retrieval_Fraction_16_Ice         ● ●            

09. Cloud_Optical_Thickness_16_PCL_Liquid  ● ● ● ●   D    ●      D     

10. Cloud_Optical_Thickness_16_PCL_Ice  ● ● ● ●   D    ●      D     

11. Cloud_Effective_Radius_16_PCL_Liquid  ● ● ● ●   ●    ●     ●  D D   

12. Cloud_Effective_Radius_16_PCL_Ice  ● ● ● ●   ●    ●     ●  D D   

13. Cloud_Water_Path_16_PCL_Liquid  ● ● ● ●   ●    ●           

14. Cloud_Water_Path_16_PCL_Ice  ● ● ● ●   ●    ●           

15. Cloud_Retrieval_Fraction_16_PCL_Liquid         ● ●            

16. Cloud_Retrieval_Fraction_16_PCL_Ice         ● ●            

     (Supplementary 3.7 Retrieval)                      

01. Cloud_Optical_Thickness_37_Liquid  ● ● ● ●   D    ●       D    

02. Cloud_Optical_Thickness_37_Ice  ● ● ● ●   D    ●       D    

03. Cloud_Effective_Radius_37_Liquid  ● ● ● ●   ●    ●     ●   D   

04. Cloud_Effective_Radius_37_Ice  ● ● ● ●   ●    ●     ●   D   

05. Cloud_Water_Path_37_Liquid  ● ● ● ●   ●    ●           

06. Cloud_Water_Path_37_Ice  ● ● ● ●   ●    ●           

07. Cloud_Retrieval_Fraction_37_Liquid         ● ●            

08. Cloud_Retrieval_Fraction_37_Ice         ● ●            

09. Cloud_Optical_Thickness_37_PCL_Liquid  ● ● ● ●   D    ●       D    

10. Cloud_Optical_Thickness_37_PCL_Ice  ● ● ● ●   D    ●       D    

11. Cloud_Effective_Radius_37_PCL_Liquid  ● ● ● ●   ●    ●     ●   D   

12. Cloud_Effective_Radius_37_PCL_Ice  ● ● ● ●   ●    ●     ●   D   

13. Cloud_Water_Path_37_PCL_Liquid  ● ● ● ●   ●    ●           

14. Cloud_Water_Path_37_PCL_Ice  ● ● ● ●   ●    ●           

15. Cloud_Retrieval_Fraction_37_PCL_Liquid         ● ●            

16. Cloud_Retrieval_Fraction_37_PCL_Ice         ● ●            

Derived from L2 Atm Profile (07_L2)           
  

         

   [Note: Low (Sfc-680 hPa) & High (440-10 hPa) def’n changed from C51 to C6]                      

01. Total_Ozone ● ● ● ● ● ● ● ●              

02. Total_Totals ● ● ● ● ● ● ● ●              

03. Lifted_Index ● ● ● ● ● ● ● ●              
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04. Atmospheric_Water_Vapor ● ● ● ● ● ● ● ●              

05. Atmospheric_Water_Vapor_Low  [C6 “Low” = Sfc-680mb]   ● ● ● ● ● ● ● ●              

06. Atmospheric_Water_Vapor_High [C6 “High” = 440-10mb]   ● ● ● ● ● ● ● ●              

07. Retrieved_Temperature_Profile ● ● ● ●      ●            

 

D = SDS in D3 only (not in E3/M3).  A total of 19 Joint Histograms were deleted going from D3 to E3/M3 due to 2 GB uncompressed HDF file size 

limit in HDF4.  In the PGE56:v6.1.7 delivery a total of 8 new JH’s were added to D3 only.  So from that point forward, there are 27 D3 JH’s which 

do not propagate into E3/M3.  There are also 3 new Histogram SDS’s in D3 related to COP_Phase that also will not propagate to E3/M3 starting in 
PGE56:v6.1.9.   

                                  

Note that all “_Joint_Histogram_” SDS names were changed to “_JHisto_” in C006 in TL, D3, E3, & M3.  
This was done to stay within the 63 character legal SDS name length limit in HDF4. The longest statistic suffix 
name in L3 is 28 characters. Therefore, the longest parameter prefix name should be held to 35 characters or 
less to be “safe”; however some parameters can be up to 39 characters if you are careful about what statistics 
you attempt to compute and what statistic suffix’s you attempt to append.  



 



Identical in Daily, Eight Day & Monthly Statistics 

Aerosol Product (04_L2) 

Land Only 

     Parameter Bin Boundaries  Bins Units 

Aerosol_Optical_Depth_Land -0.05, 0.0, 0.01, 0.03, 0.05, 0.10, 0.15, 
0.2, 0.25, 0.3f, 0.4, 0.5, 0.7, 1.0, 1.5, 
2.0, 3.0, 5.0 

17 none 

Deep_Blue_Aerosol_Optical_Depth_550_Land 

 

0.0, 0.1, 0.3, 0.6, 1.5, 5.0 5 none 

Deep_Blue_Angstrom_Exponent_Land 

 

-0.5, 0.0, 1.0, 2.0, 3.0, 5.0 5 none 

Deep_Blue_Single_Scattering_Albedo_Land 0.7, 0.86, 0.88, 0.90, 0.92, 0.94, 
0.96, 1.00 

7 none 

Ocean Only 

     Parameter Bin Boundaries  Bins Units 

Effective_Optical_Depth_Average_Ocean 

 

-0.1, 0.1, 0.3, 0.6, 1.5, 5.0 5 none 

Aerosol_PSML003_Ocean 1.0, 10.0, 10E2, 10E3, 10E4, 10E5, 

10E6, 10E7, 10E8, 10E9, 10E10 

10 cm-2 

 

 

Water Vapor Product (05_L2) 

     Parameter Bin Boundaries  Bins Units 

Water_Vapor_Near_Infrared_Clear 0.0, 0.05, 0.10, 0.15, 0.20, 0.25, 

0.30, 0.35, 0.40, 0.50, .0.60, 0.70, 

0.80, 0.90, 1.0, 1.2, 1.4, 1.6, 1.8, 

2.0, 2.2, 2.4, 2.6, 2.8, 3.0, 3.2, 3.4, 

3.6, 3.8, 4.0, 4.2, 4.4, 4.6, 4.8, 5.0, 

5.5, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 

12.0, 13.0, 15.0, 20.0 

45 cm 

Water_Vapor_Near_Infrared_Cloud 0.0, 0.05, 0.10, 0.15, 0.20, 0.25, 

0.30, 0.35, 0.40, 0.50, 0.60, 0.70, 

0.80, 0.90, 1.0, 1.2, 1.4, 1.6, 1.8, 

2.0, 2.2, 2.4, 2.6, 2.8, 3.0, 3.2, 3.4, 

3.6, 3.8, 4.0, 4.2, 4.4, 4.6, 4.8, 5.0, 

10.0 

35 cm 

 

 

Cloud Product (06_L2) 

Cirrus Detection 

     Parameter Bin Boundaries  Bins Units 

Cirrus_Reflectance 0.0, 0.005, 0.01, 0.015, 0.02, 0.03, 

0.04, 0.05, 0.06, 0.07, 0.08, 0.09, 

0.1, 0.12, 0.14, 0.16, 0.18, 0.20, 

0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 

30 none 



0.60, 0.70, 0.80, 0.90, 1.0, 1.2, 1.5 
Cloud Top Properties 

     Parameter Bin Boundaries  Bins Units 

Cloud_Top_Pressure 

Cloud_Top_Pressure_Day 

Cloud_Top_Pressure_Night 

 

0, 80, 200, 320, 440, 560, 680,  

800, 920, 1040, 1100 

10 hPa 

Cloud_Phase_Infrared 

Cloud_Phase_Infrared_Day 

Cloud_Phase_Infrared_Night 

 

0, 1, 2, 3-6 

(0=clear, 1=water, 2=ice,  

3-6=mixed+undet. phase) 

4 none 

Cloud Optical Properties 

      Parameter Bin Boundaries  Bins Units 

Cloud_Optical_Thickness_Liquid 

Cloud_Optical_Thickness_PCL_Liquid 

Cloud_Optical_Thickness_1L_Liquid 

Cloud_Optical_Thickness_1621_Liquid 

Cloud_Optical_Thickness_1621_PCL_Liquid 

Cloud_Optical_Thickness_16_Liquid *D3 only 

Cloud_Optical_Thickness_16_PCL_Liquid *D3 only 

Cloud_Optical_Thickness_37_Liquid *D3 only 

Cloud_Optical_Thickness_37_PCL_Liquid *D3 only 

 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 

13, 14, 15, 16, 17, 18, 19, 20, 21, 

22, 23, 24, 25, 26, 27, 28, 29, 30, 

32, 34, 36, 38, 40, 42, 44, 46, 48, 

50, 60, 70, 80, 90, 100, 150 

46 none 

Cloud_Optical_Thickness_Ice 

Cloud_Optical_Thickness_PCL_Ice 

Cloud_Optical_Thickness_1L_Ice 

Cloud_Optical_Thickness_1621_Ice 

Cloud_Optical_Thickness_1621_PCL_Ice 

Cloud_Optical_Thickness_16_Ice *D3 only 

Cloud_Optical_Thickness_16_PCL_Ice *D3 only 

Cloud_Optical_Thickness_37_Ice *D3 only 

Cloud_Optical_Thickness_37_PCL_Ice *D3 only    

           

0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 

0.8, 0.9, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 

15, 20, 25, 30, 40, 50, 60, 70, 80, 

90, 100, 150 

31 

 

 

none 

Cloud_Effective_Radius_Liquid 

Cloud_Effective_Radius_PCL_Liquid *D3 only 

Cloud_Effective_Radius_1L_Liquid 

Cloud_Effective_Radius_1621_Liquid 

Cloud_Effective_Radius_1621_PCL_Liquid 

Cloud_Effective_Radius_16_Liquid 

Cloud_Effective_Radius_16_PCL_Liquid 

Cloud_Effective_Radius_37_Liquid 

Cloud_Effective_Radius_37_PCL_Liquid 

 

4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

15, 16, 17, 18, 19, 20, 22.0, 24, 26, 

28, 30 

21 

 

 

µm 

Cloud_Effective_Radius_Ice 

Cloud_Effective_Radius_PCL_Ice *D3 only 

Cloud_Effective_Radius_1L_Ice 

5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 

55, 60 

 

11 

 

 

µm 



Cloud_Effective_Radius_1621_Ice 

Cloud_Effective_Radius_1621_PCL_Ice 

Cloud_Effective_Radius_16_Ice 

Cloud_Effective_Radius_16_PCL_Ice 

Cloud_Effective_Radius_37_Ice 

Cloud_Effective_Radius_37_PCL_Ice 

 

Cloud_Water_Path_Liquid 

Cloud_Water_Path_PCL_Liquid 

Cloud_Water_Path_1L_Liquid 

Cloud_Water_Path_1621_Liquid 

Cloud_Water_Path_1621_PCL_Liquid 

Cloud_Water_Path_16_Liquid 

Cloud_Water_Path_16_PCL_Liquid 

Cloud_Water_Path_37_Liquid 

Cloud_Water_Path_37_PCL_Liquid 

 

0, 10, 20, 50, 100, 150, 200, 250, 

300, 350, 400, 450, 500, 1000, 

2000 

14 g m-2 

Cloud_Water_Path_Ice 

Cloud_Water_Path_PCL_Ice 

Cloud_Water_Path_1L_Ice 

Cloud_Water_Path_1621_Ice 

Cloud_Water_Path_1621_PCL_Ice 

Cloud_Water_Path_16_Ice 

Cloud_Water_Path_16_PCL_Ice 

Cloud_Water_Path_37_Ice 

Cloud_Water_Path_37_PCL_Ice 

 

0, 10, 20, 50, 100, 150, 200, 250, 

300, 350, 400, 450, 500, 1000, 

2000, 4000, 6000 

 

16 g m-2 

Atmosphere Profile Product (07_L2) 

     Parameter Bin Boundaries  Bins Units 

Total_Ozone 0, 50, 100, 150, 200, 250, 300, 350, 

400, 450, 500 

10 Dobson 

Units 

Total_Totals 

 

0, 10, 20, 30, 40, 50, 60, 70, 80 8 K 

Lifted_Index -20, -15, -10, -5, 0, 5, 10, 15, 20, 

25, 30, 35, 40 

12 K 

Atmosphere_Water_Vapor 

Atmosphere_Water_Vapor_ Low 

Atmosphere_Water_Vapor_High  

 

0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 10 cm 





Identical in Daily, Eight Day & Monthly Statistics 

 

Aerosol Product (04_L2) 

Parameter 1 (Bins): Bin 
Boundaries * 

Parameter 2 (Bins): Bin 
Boundaries * 

D/N  

Aerosol over Ocean    

 Angstrom Exponent 1 
Ocean 

(8): -0.5, 0.0, 0.5, 
1.0, 1.5, 2.0, 2.5, 

3.0, 3.5 

   Effective  Optical 
Depth 0.55 micron 
Ocean 

(9): -0.5, 0.2, 0.3, 
0.5, 0.7, 1.0, 1.5, 

2.0, 3.0, 5.0 

D 

 Angstrom Exponent 2 
Ocean 

(8): -0.5, 0.0, 0.5, 
1.0, 1.5, 2.0, 2.5, 

3.0, 3.5 

   Effective  Optical 
Depth 0.55 micron 
Ocean 

(9): -0.5, 0.2, 0.3, 
0.5, 0.7, 1.0, 1.5, 

2.0, 3.0, 5.0 

D 

 Optical Depth Ratio 
Small Ocean 0.55 
micron 

(5): 0.0, 0.2, 0.4, 
0.6, 0.8, 1.0 

   Effective  Optical 
Depth 0.55 micron 
Ocean 

(9): -0.5, 0.2, 0.3, 
0.5, 0.7, 1.0, 1.5, 

2.0, 3.0, 5.0 

D 

 

Cloud Product (06_L2) 

Parameter 1 (Bins): Bin 
Boundaries * 

Parameter 2 (Bins): Bin 
Boundaries * 

D/N  

All Clouds     

 Cloud Top Pressure 
(hPa) 

(14): 0, 120, 200, 
280, 360, 440, 
520, 600, 680, 
760, 840, 920, 

1000, 1080, 1120 

Effective Emissivity (6): 0.0, 0.2, 0.4, 
0.6, 0.8, 0.95, 1.0 

D 
N 

D+N 

 Cloud Top Temperature 
(K) 

(20): 150, 180, 
190, 200, 210, 
220, 225, 230, 
235, 240, 245, 
250, 255, 260, 
265, 270, 275, 

280, 285, 290, 320 

Cloud Top Pressure (3): 0, 440, 680, 
1100 

D 
N 

D+N 

Effective Emissivity (same as 

first JH, reversed, but different bins) 
(11): 0.0, 0.1, 0.2, 
0.3, 0.4, 0.5, 0.6, 

0.7, 0.8, 0.9, 0.95, 
1.0 

 Cloud Top Pressure 
(hPa) 

 

(10): 0, 80, 200, 
320, 440, 560, 
680, 800, 920, 

1040, 1100 

D 
N 

D+N 

Cloud Fraction  (12): 0.0, 0.04, 
0.08, 0.12, 0.2, 

0.3, 0.4, 0.5, 0.6, 
0.7, 0.8, 0.9, 1.0 

 Cloud Top Pressure 
(hPa) 

 

(10): 0, 80, 200, 
320, 440, 560, 
680, 800, 920, 

1040, 1100 

D 
N 

D+N 

Cloud Top Height 
(meters) 

(12): 0, 1000, 
2000, 3000, 4000, 
5000, 6000, 7000, 

8000, 9000, 
10000, 11000, 
12000, 13000, 
14000, 15000, 
16000, 17000, 

18000  

 Cloud Top Pressure 
(hPa) 

 

(3): 0, 440, 680, 
1100 

D 
N 

D+N 

Cloud Fraction  (12): 0.0, 0.04, 
0.08, 0.12, 0.2, 

0.3, 0.4, 0.5, 0.6, 
0.7, 0.8, 0.9, 1.0 

 Cloud Top Pressure 
(hPa) 

 

(10): 0, 80, 200, 
320, 440, 560, 
680, 800, 920, 

1040, 1100 

D 
N 

D+N 
 



Cloud Top Pressure 1km  
(hPa) 

(10): 0, 80, 200, 
320, 440, 560, 
680, 800, 920, 

1040, 1100 

 Cloud Top Pressure 
Nadir (hPa) 

 

(10): 0, 80, 200, 
320, 440, 560, 
680, 800, 920, 

1040, 1100 

D 
N 

 Cloud Top Temperature 
(K) 

(17): 190, 200, 
210, 220, 225, 
230, 235, 240, 
245, 250, 255, 
260, 265, 270, 

275, 280, 285, 310 

Cloud Phase Optical 
Properties 

(3): Water, Ice, 
Undetermined 

D 

 Cloud Top Temperature 
(K) 

(17): 190, 200, 
210, 220, 225, 
230, 235, 240, 
245, 250, 255, 
260, 265, 270, 

275, 280, 285, 310 

Cloud Phase IR (3): Water, Ice, 
Mixed+Undet 

D  
N 

    Optical thickness 
    (ISCCP boundaries) 

(8): 0, 0.3, 1.3, 3.6, 
9.4, 23, 60, 100, 

150 

Cloud Top Pressure 
(hPA) 

(ISCCP boundaries) 

(7): 0, 180, 310, 
440, 560, 680, 800, 

1100 

D 

 

Parameter 1 (Bins): Bin 
Boundaries * 

Parameter 2 (Bins): Bin 
Boundaries * 

D/N  

Liquid Water Clouds    

 Optical thickness  (12): 0, 2, 4, 6, 8, 
10, 15, 20, 30, 40, 

50, 100, 150 

Effective Radius (µm) (9): 4, 6, 8, 10, 
12.5, 15, 17.5, 20, 

25, 30 

D 

 Optical Thickness (12): 0, 2, 4, 6, 8, 
10, 15, 20, 30, 40, 

50, 100, 150 

Cloud Top 
Temperature (K) 

(12): 190, 230, 
240, 245, 250, 255, 
260, 265, 270, 275, 

280, 285, 310 

D 

 Optical Thickness (12): 0, 2, 4, 6, 8, 
10, 15, 20, 30, 40, 

50, 100, 150 

Cloud Top Pressure 
(hPA) 

(13): 50, 250, 300, 
350, 400, 450, 500, 
550, 600, 700, 800, 

900, 1000, 1100 

D 

 Effective Radius (µm) (9): 4, 6, 8, 10, 
12.5, 15, 17.5, 20, 

25, 30 

Cloud Top 
Temperature (K) 

(12): 190, 230, 
240, 245, 250, 255, 
260, 265, 270, 275, 

280, 285, 310 

D 

 Effective Radius (µm) (9): 4, 6, 8, 10, 
12.5, 15, 17.5, 20, 

25, 30 

Cloud Top Pressure 
(hPA) 

(13): 50, 250, 300, 
350, 400, 450, 500, 
550, 600, 700, 800, 

900, 1000, 1100 

D 

Ice Clouds    

 Optical Thickness (12): 0, 0.5, 1, 2.5, 
5, 7.5, 10, 15, 20, 
30, 50, 100, 150 

Effective Radius (µm) (11): 5, 10, 15, 20, 
25, 30, 35, 40, 45, 

50, 55, 60 

D 

 Optical Thickness (12): 0, 0.5, 1, 2.5, 
5, 7.5, 10, 15, 20, 
30, 50, 100, 150 

Cloud Top 
Temperature (K) 

(13): 190, 200, 
210, 220, 225, 230, 
235, 240, 245, 250, 
255, 260, 265, 270 

D 

 Optical Thickness (12): 0, 0.5, 1, 2.5, 
5, 7.5, 10, 15, 20, 
30, 50, 100, 150 

Cloud Top Pressure 
(hPa) 

(16): 50, 100, 150, 
200, 250, 300, 350, 
400, 450, 500, 550, 
600, 700, 800, 900, 

1000, 1100 

D 

 Optical Thickness (12): 0, 0.5, 1, 2.5, 
5, 7.5, 10, 15, 20, 
30, 50, 100, 150 

Effective Emissivity (10): 0.0, 0.1, 0.2, 
0.3, 0.4, 0.5, 0.6, 
0.7, 0.8, 0.9, 1.0 

D 



 Effective Radius (µm) (11): 5, 10, 15, 20, 
25, 30, 35, 40, 45, 

50, 55, 60 

Cloud Top 
Temperature (K) 

(13): 190, 200, 
210, 220, 225, 230, 
235, 240, 245, 250, 
255, 260, 265, 270 

D 

 Effective Radius (µm) (11): 5, 10, 15, 20, 
25, 30, 35, 40, 45, 

50, 55, 60 

Cloud Top Pressure 
(hPa) 

(16): 50, 100, 150, 
200, 250, 300, 350, 
400, 450, 500, 550, 
600, 700, 800, 900, 

1000, 1100 

D 

 





Level-3 Aerosol Parameter  Mapping Table  (C005/051 to C006)   
See Green shaded boxes for Final Aerosol L3 Parameter Names 

Input L2 SDS Old C005/051 L3 SDS New C006 L3 SDS L3 Statistics 

Scattering_Angle  Scattering_Angle Aerosol_Scattering_Angle * S, PC, HC 

Optical_Depth_Land_And_Ocean Optical_Depth_Land_And_Ocean Aerosol_Optical_Depth_Land_Ocean * S, PC, HC 

Average_Cloud_Pixel_Distance_Land_Ocean (not in C005/051) Aerosol_Avg_Cloud_Distance_Land_Ocean * S, PC 

* Note that these three “Combined Land and Ocean” parameters are the ONLY Aerosol related parameters that are NOT being “masked by the Usefulness Flag” in L3   

(since no Combined Land and Ocean Usefulness QA exists in L2)  

Input L2 SDS Old C005/051 L3 SDS New C006 L3 SDS L3 Statistics 

Corrected_Optical_Depth_Land Corrected_Optical_Depth_Land Aerosol_Optical_Depth_Land S, QA, HC 

Number_Pixels_Used_Land Number_Pixels_Used_Land Aerosol_Number_Pixels_Used_Land   S, QA, HC 

Input L2 SDS Old C005/051 L3 SDS New C006 L3 SDS L3 Statistics 

Deep_Blue_Spectral_Aerosol_Optical_Depth_Land Deep_Blue_Aerosol_Optical_Depth_Land Deep_Blue_Aerosol_Optical_Depth_Land S, HC 

Deep_Blue_Aerosol_Optical_Depth_550_Land Deep_Blue_Aerosol_Optical_Depth_550_Land Deep_Blue_Aerosol_Optical_Depth_550_Land S, HC 

Deep_Blue_Angstrom_Exponent_Land Deep_Blue_Angstrom_Exponent_Land Deep_Blue_Angstrom_Exponent_Land S, HC 

Deep_Blue_Spectral_Single_Scattering_Albedo_Land Deep_Blue_Single_Scattering_Albedo_Land Deep_Blue_Single_Scattering_Albedo_Land S, HC 

Deep_Blue_Number_Pixels_Used_550_Land (not in C005/051) Deep_Blue_Number_Pixels_Used_550_Land S, HC 

AOD_550_Dark_Target_Deep_Blue_Combined (not in C005/051) AOD_550_Dark_Target_Deep_Blue_Combined S, HC 

 

Input L2 SDS Old C005/051 L3 SDS New C006 L3 SDS L3 Statistics 

Effective_Optical_Depth_Average_Ocean Effective_Optical_Depth_Average_Ocean Aerosol_Optical_Depth_Average_Ocean S, QA, HC 

Optical_Depth_Small_Average_Ocean (not in C005/051) Aerosol_Optical_Depth_Small_Ocean S, QA, HC 

PSML003_Ocean Cloud_Condensation_Nuclei_Ocean Aerosol_PSML003_Ocean S, QA, HC 

Optical_Depth_by_models_ocean Optical_Depth_by_models_ocean Aerosol_Optical_Depth_by_models_ocean S, QA 

Number_Pixels_Used_Ocean Number_Pixels_Used_Ocean Aerosol_Number_Pixels_Used_Ocean S, QA, HC 

Input L2 SDS #1 Input L2 SDS #2 New C006 L3 SDS L3 Statistics 

Angstrom_Exponent_1_Ocean Effective_Optical_Depth_0p55um_Ocean Aerosol_AE1_Ocean_Joint_Histogram_vs_Opt_Depth JH only 

Angstrom_Exponent_2_Ocean Effective_Optical_Depth_0p55um_Ocean Aerosol_AE2_Ocean_Joint_Histogram_vs_Opt_Depth JH only 

Optical_Depth_Ratio_Small_Ocean_0.55micron Effective_Optical_Depth_0p55um_Ocean Aerosol_OD_Ratio_Small_Ocean_055_Joint_Histogram_vs
_Opt_Depth 

JH only 

  



Deleted Aerosol L3 Parameters for C006 

Input L2 SDS Old C005/051 L3 SDS  C006 L3 SDS L3 Statistics 

 Optical_Depth_Ratio_Small_Land_And_Ocean (deleted from C006)  (none) 

 Reflected_Flux_Land_And_Ocean (deleted from C006)  (none) 

Input L2 SDS Old C005/051 L3 SDS  C006 L3 SDS L3 Statistics 

 Optical_Depth_Ratio_Small_Land (deleted from C006)  (none) 

 Mass_Concentration_Land (deleted from C006)  (none) 

 Angstrom_Exponent_Land (deleted from C006)  (none) 

 Mean_Reflectance_Land_All_QA47 (deleted from C006)  (none) 

 Mean_Reflectance_Land_All_QA66 (deleted from C006)  (none) 

 Path_Radiance_Land_QA47 (deleted from C006)  (none) 

 Path_Radiance_Land_QA66 (deleted from C006)  (none) 

 Critical_Reflectance_Land_QA47 (deleted from C006)  (none) 

 Critical_Reflectance_Land_QA66 (deleted from C006)  (none) 

 Aerosol_Cloud_Mask_Cloud_Fraction_Land (deleted from C006)  (none) 

Input L2 SDS Old C005/051 L3 SDS  C006 L3 SDS L3 Statistics 

 Optical_Depth_Ratio_Small_Ocean (deleted from C006)  (none) 

 Effective_Radius_Ocean   (deleted from C006)  (none) 

 Mass_Concentration_Ocean (deleted from C006)  (none) 

 Cloud_Condensation_Nuclei_Ocean (deleted from C006)  (none) 

 Angstrom_Exponent_1_Ocean (deleted from C006)  (none) 

 Angstrom_Exponent_2_Ocean (deleted from C006)  (none) 

 Asymmetry_Factor_Average_Ocean (deleted from C006)  (none) 

 Backscattering_Ratio_Average_Ocean (deleted from C006)  (none) 

 Aerosol_Cloud_Mask_Cloud_Fraction_Ocean (deleted from C006)  (none) 


