4.6 Level 2 Clouds (PGE06)

PGE06 performs the L2 Atmospheric Clouds processing at MODAPS.

Purpose

PGE06 produces the L2 Clouds product (MOD06_L2) and the QC files for Cloud Top Algorithm (MOD6CTQC), Cirrus Detection Algorithm (MOD6CDQC), and Cloud Optical Depth Algorithm (MOD6ODQC, Future).

Structure

PGE06 consists of the L2 cloud processes, Create (MOD_PR06CR), Cloud Top (MOD_PR06CT), Cirrus Detection (MOD_PR06CD), and Cloud Optical Depth (MOD_PR06OD) algorithms. Figure 4‑3 shows the structure of PGE06

MODIS Production

The MODAPS Recipe Plan containing PGE06 is submitted each day. There is no requirement that all of the input granules be available at the time of submittal. PGE06 is run in MODAPS Recipe AM1M_A1, which is executed for every 5-minute data period upon the availability of MOD021KM, MOD03, MOD35_L2, GDAS_0ZF, OZ_DAILY, REYNSST, and SEA_ICE granules covering the processing period. A 28-day search interval centered on the collection period is specified for the OZ_DAILY, REYNSST and SEA_ICE products.  The ancillary granule with center point in the search interval and nearest to the MODIS collection period midpoint is chosen. Products archived at MODAPS are 5-minute granules of MOD06_L2 covering the processing period.  MODAPS exports MOD06_L2 to the PDR Server for archive and distribution at the GSFC DAAC.  MODAPS Interim products for the same period are granules of MOD6CTQC, MOD6CDQC, and MOD6ANCT.  MOD6ODQC will also be an Interim product in the future. 
Production Rules

PGE06 runs once per five-minute MODIS L1B granule. The operational scenario is nominally 288 activations per day, representing the processing of one granule per PGE execution.

The L2 Clouds product (MOD06_L2) is created by four processes that execute within PGE06.  MOD_PR06CR generates the MOD06_L2 product definition file that contains all prescribed data objects in the HDF product specification document, except for ECS metadata.  None of the science data arrays, however, are populated at this time.  This and insertion of ECS metadata into the file are left for execution of the PE06 science processing algorithms (MOD_PR06CT, MOD_PR06OD and MOD_PR06CD)

Following successful execution of MOD_PR06CR, either MOD_PR06CT or MOD_PR06CD may run next, but not MOD_PR06OD.  MOD_PR06OD relies on the cloud top height and temperature data written to the MOD06_L2 product file.  The Cloud Top Properties retrieval in MOD_PR06CT is performed on both dark and illuminated scenes.  It writes to the Cloud Top Property data arrays during the granule level processing and just prior to termination, transforms the MOD06_L2 product into an archivable file by setting and writing ECS metadata.

Processing in MOD_PR06CD begins with an examination of ECS attribute DayNightFlag taken from input ESDT MOD03.  If the scene is totally dark (i.e., if DayNightFlag = 'Night'), the process exits immediately, writing a termination message to the ECS LogStatus file, but making no contribution to the output MOD06_L2 file nor generating a "QC" diagnostic output file.  For an illuminated or partially illuminated scene (viz., for DayNightFlag = 'Day' or 'Both'), MOD_PRO6CD opens the MOD06_L2 template file created by MOD_PR06CR, generates a QC file, and performs data processing on the granule.  It writes to the cirrus detection arrays in the MOD06_L2 product, and also writes or updates the ECS metadata (depending on processing order within PGE06).

MOD_PR06OD begins execution by examining the value of the granule level ECS Metadata attribute MinSolarZenithAngle (taken from ESDT MOD35_L2).  If the scene is dark (i.e. MinSolarZenithAngle less than 87 degrees), the process exits immediately, writing a termination message to the ECS LogStatus files, but making no contribution to the MOD06_L2 output file.  For an illuminated or partially illuminated scene, MOD_PR06OD opens the MOD06_L2 file created by MOD_PR06CR, and does science data processing on the granule.  It writes to the MOD06_L2 parameter arrays specifically reserved for output from cloud optical depth code, and completely rewrites the ECS metadata recorded by predecessor processes within PGE06. 

The required MODIS inputs are MOD021KM, MOD03, and MOD35_L2. The required external ancillary data sets are GDAS_0ZF, OZ_DAILY, REYNSST, and SEA_ICE.  The NISE external ancillary data set is optional.  If the NISE product is not available after all required inputs have arrived, MODAPS may run PGE06 without it.  In the future, MODCSR_8 will be an optional input.  The required look-up tables and climatological data for PGE06 are contained in the static input files described below.

Using the MODAPS extension of the Advanced Temporal Production Rule, the Production System retrieves the ancillary files that best match the processing period.

The GDAS_0ZF, OZ_DAILY and SEA_ICE products contain ECS SingleDateTime metadata.  MODAPS selects the ancillary data granule whose SingleDateTime is within the search interval (28 days for OZ_DAILY and SEA_ICE) and nearest the MODIS collection period midpoint.

The REYNSST product contains ECS RangeDateTime metadata.  MODAPS selects the ancillary granule whose midpoint (a Wednesday at 12Z GMT) is within the search interval (28 days) and nearest the MODIS collection period midpoint.

The NISE products contain ECS RangeDateTime metadata.  MODAPS selects the ancillary granule whose RangeDateTime overlaps the midpoint of the MODIS output granule collection period.

In the future DAO data sets, DFLAPMIS, DFLAXCLD, and DFLAXENG may be used as input products.  The same production rules are used as for other daily products.

All of the QC products (MOD6CTQC, MOD6CDQC, MOD6ODQC, and MOD6ANCT) are Interim products.  MOD6ODQC is a future Interim product.

The Production Rules for PGE06 are:

Basic Temporal

Advanced Temporal

Optional Inputs

Data Files

Static Input ESDT

MOD06LUT
MODIS/Terra Cloud Product LUTs for MOD_PR06CT, MOD_PR06CD, and MOD_PR06OD

MOD35ANC
Olson World Ecosystem Map at 10 minutes resolution and Olson World Ecosystem Map at 1km resolution.

Dynamic Product Input ESDT

MOD021KM
MODIS/Terra Calibrated Radiances 5-Min L1B Swath 1km     (R)     1

MOD03
MODIS/Terra Geolocation Fields 5-Min L1B Swath 1km     (R)     1

MOD35_L2
MODIS/Terra Cloud Mask and Spectral Test Results 5-Min L2 Swath 250m and 1km     (R)     1

MODCSR_8
MODIS/Terra Clear Sky Radiance Running Statistics 8-Day Global 25km CMG (Future)     (O)     1

Dynamic Ancillary Product Input ESDT

GDAS_0ZF
1 Degree NCEP GDAS     (R)     1

NISE

Near Realtime SSM/I EASE_Grid Daily Global Ice Concentration and Snow Extent Product     (O)     0

OZ_DAILY
TOVS Column Ozone Daily Product (R) 1

REYNSST
Reynolds Weekly SST     (R)     1

SEA_ICE
NCEP Ice Concentration at 0.5 Degree Lat/Lon Projection     (R)     1

DFLAPMIS
DAO 3-D Gridded (L3) 6 hour synoptic instantaneous fields, pressure level data.  (Future versions)     (O)     0

DFLAXCLD
DAO 2-D Gridded (L3) 3 hour upstream time averaged fields, cloud related fields, single level data.  (Future versions)     (O)     )

DFLAXENG
DAO 2-D Gridded (L3) 3 hour upstream time averaged fields, energy related fields, single level data (Future versions)     (O)     0

Dynamic Product Output ESDT

MOD06_L2
MODIS/Terra Clouds 5-Min L2 Swath 1km and 5km      (AM)     (AD)     1

Quality Control or Diagnostic Output ESDT

MOD6CTQC
MODIS/Terra MOD_PR06CT QC File for Cloud Top Algorithm 5-Min L2     (IM)     1

MOD6CDQC
MODIS/Terra MOD_PR06CD QC File for Cirrus Detection Algorithm 5-Min L2     (IM)     1

MOD6ODQC
MODIS/Terra MOD_PR06OD QC File for Cloud Optical Depth Algorithm 5-Min L2     (IM)     1

MOD6ANCT
MODIS/Terra Level 2 Cloud Product Temporary File in HDF Format 5-Min L2      (IM)     1

Temporary Output Files

        Two sets of temporary files for each ancillary data sets:

Reformatted GDAS_0ZF for use by MOD_PR06CT and MOD_PR06OD

Reformatted OZ_DAILY for use  by MOD_PR06CT and MOD_PR06OD

Reformatted from SEA_ICE for use  by MOD_PR06CT and MOD_PR06OD

Dynamic Runtime Parameters for Operations

Collection Start Time
<Start time for data observations>

Collection End Time
<End time for data observations>

SatelliteInstrument
<Spacecraft platform for MODIS Instrument supplied by MODAPS.  Value = {AM1M, PM1M}>

            ProcessingEnvironment
<Computer platform on which PGE is run; determined by the PGE perl script.>

Static Runtime Parameters for Operations

REPROCESSINGACTUAL
processed once

REPROCESSINGPLANNED
further update is anticipated


LOCALVERSIONID
<Value of Collection Version; current 



value =  003>


PGEVERSION
<Version of PGE06 that appears in the ciList delivered with theCode>


ALGORITHMPACKAGEACCEPTANCEDATE
June 1997


ALGORITHMPACKAGEMATURITYCODE
at-launch


ALGORITHMPACKAGENAME
ATBD-MOD-04 and ATBD-MOD-5


ALGORITHMPACKAGEVERSION
2


INSTRUMENTNAME
Moderate Resolution



Imaging Spectroradiometer


Algorithm_Version_Cloud_Top_Property_IR
1


Algorithm_Version_Cloud_Phase_IR
1


Algorithm_Version_Cloud_Property_VIS
1


UW DEBUG; 0 to 4
0


Processing Range Begin Line
0


Processing Range Number of Lines
0


Processing Range Begin Element
0
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0
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Figure 4-3 PGE06 Structure








