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1.0  Overview
The processing for the following dual pol products is discussed in this doc 

DAA

DPR

DSA

In AWIPS2, the processing of the dual pol products is divided into two pieces.  A decoder reads the raw product, decodes it and stores data in the metadata db and hdf5 files.  A generator reads the hdf5 files and metadata db and generates decoded files for use by MPE and HPE/HPN.  The generator also writes records to the IHFS db.  
The decoder was written by Raytheon.  The generator for processing the dual pol products was written by OHD.

See Section 13.0 for DFDs describing this processing.

The processing of dual-pol products is expected to be added to AWIPS2 as part of the version 14.3.1 upgrade.  The current schedule calls for this version to begin deployment at field sites in Feb 2015.

2.0  Log Files
Log messages from the generator are written to the edex-ingestDat logs in the /awips2/edex/logs directory. 
Log messages from the decoder are written to the edex-ingest-radar logs in the /awips2/edex/logs directory. 

3.0  .Apps_defaults  Tokens
The following is a listing of the .Apps_defaults tokens used by the processing along with typical values.  The default values are shown to the right of the colon.
daa_filter_decode   :  ON 



# ON/OFF flag for non-top-of-hour filter for processing DAA products

                            
# ON - filter out non-top-of-hour products

                            
# OFF - do not filter out any DAA products (ie attempt to process all DAA 



products)

daa_decode_window   : 5



# number of minutes around top of hour

                            
#  for filtering DAA products to be decoded

                            
# allowable values = 0 - 30

daa_archive  :  OFF



# on/off flag for archiving DAA products

                            
# ON – archive DAA products within window defined by 






daa_archive_window

                            
# OFF - do not archive any DAA products

daa_archive_window : 5



# number of minutes around top of hour

                           
#   for filtering DAA products to be archived

                            
# if daa_archive = OFF, then this token is ignored

daa_grid_dir     :         # directory with files containing DAA decoded products



# files in this directory are input to MPE

                                    # output directory for the DAA decoder/generator processing


            # normally


/awips2/edex/data/shared/hydroapps/precip_proc/local/data/daa_decoded
daa_min_coverage_dur   :  60
                                             # number of minutes of accumulation a DAA product must have to

                                             # be considered “good”

dsa_grid_dir   :         # directory with files containing decoded DSA radar grids


         # normally 




      



/awips2/edex/data/shared/hydroapps/precip_proc/local/data/dsa_decoded
dpr_grid_dir   :         # directory with files containing decoded DPR radar grids



         # normally

/awips2/edex/data/shared/hydroapps/precip_proc/local/data/dpr_decoded
4.0  FILTERING OF DAA PRODUCTS AROUND THE TOP OF THE HOUR
An optional filtering of non top-of-hour DAA products for processing is available.  The filtering is controlled by the daa_filter_decode token.  If the token is set to “ON”, then only products within a window defined by the dpa_decode_window will be processed by the generator.  All other products will be ignored.  Setting the token to “OFF”, will cause all products to be processed regardless of the value of daa_decode_window.

The daa_decode_window token is a value in minutes which defines a window on either side of the top of the hour.  If a product’s observation time (obstime) is within this window, then the product is processed.  For example, if daa_filter_decode is set to “ON” and daa_decode_window is set to 5, then an attempt will be made to process all products starting at 55 minutes before the hour to and including 5 minutes after the hour.

Note that this filtering is part of the processing done by the generator.   No filtering is done by the decoder.  Currently, all valid DAA products are decoded with the data stored in hdf5 files and the metadata db.

5.0  DAA Product Archiving
Archiving of the raw DAA products is controlled by daa_archive token.  If the value is “OFF”, then no archiving is done.  If the value is “ON”, then only products within a window defined by the daa_archive_window token are archived.  Setting the daa_archive_window token to 30 will cause all products to be archived.  Note that the test for whether or not to archive a product is based solely on comparing the product’s obstime to the archive window.  It does not take into account whether another product is closer to the top of the hour.  This means that some products may be archived which are not decoded.

This functionality is not currently present in AWIPS 2.  DR 16531 has been written to add this functionality.
6.0 Description of Processed Files

DAA processed files are read by MPE.  DPR and DSA processed files are read by HPE/HPN.

6.1  DAA Processed Files
DAA processed files are located in the directory defined by the daa_grid_dir token.  These files consist of a 131x131 real-value array of precipitation accumulations.  The array of precipitation values corresponds to their location on an HRAP grid.   Units of the precipitation accumulations in the DAA processed files are dBA which can be transformed into mm using the following formula:

          P(mm) = 10.**(P(dBA)/10.))

          where P(mm) = precipitation accumulation in mm

                P(dBA) = precipitation accumulation in dBA

                       = -99. for bins out of range of radar

                       = -98. for bins with precipitation = 0.0

These units are the same as those used for DPA decoded products.
Information from the header of the product is stored in the IHFS database DAARadar table.  MPE uses this table to determine whether or not a radar has reported for a given date and time.  

The size of all DAA processed files is 68644 bytes.

6.2 DPR Processed File
DPR processed files are located in the directory defined by the dpr_grid_dir token.

Units of the precipitation rate in the DPR processed files are mm/hr.

The size of the DPR processed files are 824254 bytes.
If the radar is in precip mode, then the polar grid in the raw product is transformed to a 1km x 1km grid and written to the dpr_grid_dir directory.  If the radar is not in precip mode, then an array of all 0’s is written to the file.  In both cases, a record is written to the DPRRadar table.

6.3 DSA Processed File

DSA processed files are located in the directory defined by the dsa_grid_dir token.  These files consist of a 524x524 real-value array of precipitation accumulations.  The array of precipitation values corresponds to their location on an HRAP grid.   Units of the precipitation accumulations in the DSA files are mm.

Information from the header of the product is stored in the DSARadar table.  The HPE/HPN application uses this table to determine whether or not a radar has reported for a given date and time.  Information from the adaptable parameters of the product is stored in the DSAAdapt table.

The size of the DSA processed files are 1098316 bytes.

DSA Adaptable Parameter Note
In Version 14.0/14.1 of the ORPG, the second DSA adaptable parameter “Use MLDA Heights” was replaced with a new parameter “Melting_Layer_Source”.  The possible values of this new parameter are:

M_Enhanc 
Full name: Model Enhanced. Uses RAP model data, if available, to smoothly transition the melting layer in areas of weak or no echo
R_Based 
Full name:  Radar Based.  Runs like the pre Build 12.3 MLDA, not using RAP model data to assist in areas of weak or no echo
RPG_0C_H 
Full name:  RPG 0C Height, Uses a fixed melting layer height based on the 0 degree C height at the radar location

Note that in the DSAAdapt table, this parameter is stored in a field named “ml_overide_flag”.

Note that there will be updates to the ICD related to this change.

7.0  Raw Product Information  
Product Format

------------------------------------
Message Header

(see pg 3-7 of ICD)

-----------------------------------

Product Description Block (PDB)
begins with “-1”

contains data such as lat,lon of radar, product code, product generation time, max accumulation in product

max accum is in units of inches (see ICD pg 3-62)

see pg 3-28 of ICD for general description of fields

--------------------------------------

Product Symbology Block (PSB)
begins with “-1”

includes the Data Layer

Data layer for DAA products defined in Table 3-11c of ICD

For DAA and DSA products, if product is a null product, then this block contains a text message.

---------------------------------------------

GAB, TAB and PTB

DAA products do not have a Graphic Alphanumeric Block (GAB), Tabular Alphanumeric Block (TAB) or a Product Trailer Block (PTB).

In contrast, DPA products have adaptable parameters, supplemental data and gage table data in the PTB.
DSA products have adaptable parameters in the PTB.

Product Codes
Product codes appear in the PDB.

DAA - 170

DPR - 176

DSA - 172

ICD

The ICD (Interface Control Document) referred to in this document is the ICD for Class 1 Users Version 12.1 (Oct 2010).  It contains detailed descriptions of the raw radar products.
Note that a new version of the ICD for Version 14.0/14.1 is expected to be published soon.

DAA Null Product
Null product messages are listed in Table V, Note 19 (pg 3-66) of the ICD.

An actual example of a null product message appearing in a DAA product is 


No precip detected since  6/2/2012 09:55 Z
A null product is a product where no precip has been detected.  If a product is a null product, no DAA processed file is created.  However, a record is written to the DAARadar table.
According to Jim Ward:

If the precip is over a large enough area (80 Km), precip is detected.  If precip is detected, then a storm is active.  If a storm is active, then the scan-to-scan accumulation is added to the hourly queue.  The hourly queue is made into the DAA product.

So, for a DAA product to be null, the queue must be empty.  For the queue to be empty, a storm must not be active for 1 hour.  So no precip detected for 1 hour.

The generator parses the null product message and compares the date/time in the message to the ending date/time of the product.  If there has been no precip detected for >=  xx minutes, 
then radar field is set to all 0.0 and no decoded file is written.  The “xx” is defined by the token daa_min_coverage_dur.  The time since last precip detected is determined by taking the current time and subtracting the last precip detected time parsed from the null product message.
Note that the implementation of the “all 0.0” product for DAA products is similar to what is done for the DPA products.  If a DPA product is determined to be “all 0.0”, the supplmess field (read from the message in the Supplemental Data) in the DPARadar table is set to 0 and no DPA decode file is written.  The DPARadar table is queried to determine if the DPA decoded field is all 0.0, has > 0.0 precip or is missing.  Note that there is no Supplemental Data in DAA products.
CCR NA12-00264 is being worked on by the ROC to write to the product the total number of minutes (up to 60) that the product is based on.  When this CCR is deployed, the logic related to the null product will be changed.  This CCR is expected to be delivered for ORPG Build 16.
DSA Null Product

Null product messages are listed in Table V, Note 19 (pg 3-66) of the ICD.

An actual example of a null product message appearing in a DSA product is 


No precip detected since  6/2/2012 09:55 Z
A null product is a product where no precip has been detected.  If a product is a null product, no DSA processed file is created.  However, a record is written to the DSARadar table.

Frequency of Ingest of Raw DAA Products
In “clear-air mode, DAA products would be expected to be ingested approximately every 10 minutes.  In “precip” mode, the frequency increases to approximately every 4 minutes.

DAA Top of Hour Window

Most DAA products are not time stamped at exactly the top of the hour (TOH) whereas most DPA products are time stamped at exactly the TOH.  This is a potential problem for the MFB calculations in MPE where the radar values are compared to the gage values because the gage values are normally TOH to TOH.  The window around the TOH is defined by the daa_wind token.  The default value is 5 minutes.  This means that a DAA product with obstime from 5 minutes before the TOH to 5 minutes after the TOH will be used as the TOH product.

CCR NA12-00223 is being worked on by the ROC to modify the ORPG code to generate a TOH DAA product every hour.  This CCR is expected to be delivered for ORPG Build 16 with expected deployment to be April – June 2015.  Note that there will be updates to the ICD related to this CCR.
Scale and Offset

Scale and offset are float values read from the PDB.  Sample values for scale and offset:


scale = 66.842102   offset = -5.684210


scale = 18.814816   offset = -0.881482


scale = 7.383721     offset = 0.261628

Note that offset value can be positive or negative.  The absolute value of the offset is normally equal to the max value of the product from the data (maxvald field in DAARadar table).

According to the ICD (pg 3-37), scale and offset are used as follows: 


F = (N – offset)/scale


Where


F = resulting floating pt value of precip


N = int value of precip read from product

According to the ICD (pg 3-38), a value of 0 is a special value to signify “no data”.  This value is not used in the equation above. 

Note also that


 scale = 10 * (1 – offset)

DAA and DSA Raw Product Grid Info

The DAA and DSA raw products have a resolution of .25 km X 1 deg.
.25 km = .1349 nmi

920 bins  X .25 km = 230 km
DAA Product Sizes

A raw DAA product with accumulated precip is 333510 bytes.
A raw DAA product containing a null product has a varying size of approx 200 bytes.

DSA Product Sizes

A raw DSA product with accumulated precip is 334076 bytes.

A raw DSA product containing a null product has a varying size of approx 200 bytes.

DPR Product Size
In AWIPS2, raw products are compressed and vary in size.

Note that in AWIPS1, the raw products are not compressed.  The size of a raw DPR product with rain in AWIPS1 is 1346768 bytes.
8.0 Product Units
DAA Product Units

According to the ICD (pg 3-38), units of the raw DAA products are .01 inches.  The units of the processed DPA product are dBA.   In order to keep the units the same for both DAA and DPA decoded products, a conversion from hundredths of inches to dBA is done before writing the processed DAA product to a file.  The conversion from hundredths of inches to dBA is


P(dBA) = 10.*log((P(in)*.254))

DSA Product Units

According to the ICD, units of the raw DSA products are .01 inches.  The units of the processed DSA products are mm.

DPR Product Units

According to the ICD, units of the raw DPR products are in/hr.  The units of the processed DPR products are mm/hr.

9.0  Database Information

9.1  metadata database

The output from the radar decoding process is written to hdf5 files and to the radar table of the metadata db.
9.2  IHFS database
The radar generator process writes output to the following tables in the IHFS db depending on the product:
DAARadar table

DPRRadar table

DSARadar table

DSAAdapt table
10.0 Other Info

Time Stamp Problem

In some cases, multiple DAA products from the same radar will have the same time stamp (obstime).  This problem has been seen for a number of radars.  The problem is being investigated by OS&T.

Comparison of Radar Grids

	Product
	Single/Dual

Pol
	Purpose
	Raw Product Resolution
	Processed Output

Resolution
	Application
	Comments

	DPA
	Single
	Accum.
	Full HRAP
	Full HRAP
	MPE
	

	DHR
	Single
	Rate
	1° X 1 km
	Quarter HRAP
	HPE/HPN
	

	DSP
	Single
	Accum.
	1° X 2 km
	Quarter HRAP
	HPE/HPN
	

	
	
	
	
	
	
	

	DAA
	Dual
	Accum.
	1° X .25 km
	Full HRAP
	MPE
	DPA analog

	DPR
	Dual
	Rate
	1° X .25 km
	Quarter HRAP
	HPE/HPN
	DHR analog

	DSA
	Dual
	Accum.
	1° X .25 km
	Quarter HRAP
	HPE/HPN
	DSP analog


11.0  Testing at Field Sites

Deployment of the dual pol product processing is expected to occur with A2 version 14.3.1 which is expected to begin rolling out in late September 2014.
12.0  AWIPS1 and AWIPS2 Comparison of DAA Processing
12.1 Comparing Results of Processing

The DAA decoder in AWIPS 1 is written in C.  In AWIPS 2, the DAA processing is split between the decoder and the generator.  The decoder portion was written by Raytheon.  The generator portion has been written by OHD.  Both are written in Java.

When comparing the results between A1 and A2, we have noticed that there are slight differences in the decoded values.  We have investigated these differences and have determined that there are no differences in the polar to HRAP grid transformations.  Our theory is that the differences are related to the write to/read from the hdf5 files which could introduce slight variations.

12.2  Check for Radars Outside of Area

In the AWIPS 1 DAA decoder, a check on the radar identifier was made early in the decoding process to make sure that the radar product was from a radar in the site’s area.  If the radar was not in the site’s area, a message was written to the log and the decoding stopped.

In AWIPS 2, the decoding portion of the processing does not make this check.  Instead, this check is done in the generator portion of the processing.  Note that the site can prevent radars from outside its area from being ingested by modifying the pqact.conf file.  

13.0  AWIPS 2 Dual Pol Product Processing Data Flow Diagrams
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