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1.0  OVERVIEW
The decoding of DPA products is performed by decodedpa executable, which decodes a single DPA product.  The decodedpa executable is normally run via the persistent process process_dpa_files.  The executable is located in the /awips/hydroapps/precip_proc/bin directory.

The decoding process uses application control (i..e. .Apps_defaults) tokens that are defined within the operating environment and allow user control of various settings and switches.  The decodedpa decoder reads raw DPA products from the directory pointed to by the dpa_prod_dir token.  When the decoding of the file is complete, it is deleted from this directory and the next file (if any) is processed, as controlled from the execution script.  This continues until there are no files remaining in the directory. At this point, the decoding terminates.

2.0  LOG FILES
Log information on the decoding process is written to a file in the dpa_log_dir directory with the name decodedpa_log_yyyymmdd.  A new log file is created each day.  Header information from each product is written to this file along with error and status messages.
Information written to the log includes the value of maxvalh.  This is the maximum value of the radar field as it appears in the header of the DPA product.  The units are dBA.

These files are deleted via the Purge_Files process.

3.0  .Apps_defaults  TOKENS
The following is a listing of the .Apps_defaults tokens used by the decoding process along with typical values.  The default values are shown to the right of the colon.
dpa_log_dir     : /awips/hydroapps/precip_proc/local/data/log/decodedpa      



# dir containing log files

dpa_arch_dir    : /awips/hydroapps/precip_proc/local/data/stage1_archive

                

# dir containing archived raw DPA products

dpa_prod_dir    : /data/fxa/ispan/hdp

                

# dir containing raw DPA products for decoding
                                    # input dir for DPA decoder 

dpa_filter_decode   :  ON 



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

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

                            
# OFF - do not filter out any products (ie attempt to decode all products)

dpa_decode_window   : 5



# number of minutes around top of hour

                            
#  for filtering products to be decoded

                            
# allowable values = 0 - 30

dpa_archive  :  OFF



# on/off flag for archiving products

                            
# ON – archive products within window defined by dpa_archive_window

                            
# OFF - do not archive any products

dpa_archive_window : 5



# number of minutes around top of hour

                           
#   for filtering products to be archived

                            
# if dpa_archive = OFF, then this token is ignored

dpa_dirname1     :  /data/fxa/radar



# first part of directory name containing DPA products
dpa_dirname2     :  DPA/layer0/res4/level256 



# second part of directory name containing DPA products
dpa_grid_dir  : /awips/hydroapps/precip_proc/local/data/stage1_decoded

              

# directory containing decoded files

                                    # output dir for DPA decoder

4.0  FILTERING OF PRODUCTS AROUND THE TOP OF THE HOUR
An optional filtering of non top-of-hour DPA products for decoding is available.  The filtering is controlled by the dpa_filter_decode token.  If the token is set to “ON”, then only products within a window defined by the dpa_decode_window will be decoded.  All other products will be ignored.  Setting the token to “OFF”, will cause all products to be decoded regardless of the value of dpa_decode_window.

The dpa_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 decoded.  For example, if dpa_filter_decode is set to “ON” and dpa_decode_window is set to 10, then an attempt will be made to decode all products starting at 50 minutes before the hour to and including 10 minutes after the hour.

5.0  DPA PRODUCT ARCHIVING
Archiving of the raw DPA products is controlled by dpa_archive token.  If the value is “OFF”, then no product archiving is done.  If the value is “ON”, then only products within a window defined by the dpa_archive_window token are archived.  Setting the dpa_archive_window token to 30 will cause all products to be archived.

Archived products are given filenames of the form XXXyyyymmddhhmmZ where XXX = radar id and yyyymmddhhmm = date/time.  The directory containing the archived products is controlled by the dpa_arch_dir token.  Product archiving is normally done only at RFCs.

The format of the archived DPA products changed when sites moved the decoder from the HP machines to a Linux box.  When sites were running the decoder on the HP machine, the DPA products were archived in the Big Endian format.  When sites switched their DPA decoding function to a Linux box, the archived DPA products switched to being stored in Little Endian format.  This change in formats was inadvertent and was discovered in August 2007.
Note that the Endian characteristic of a file refers to the manner in which the bits are ordered.
6.0  DPA DECODED Files
DPA decoded files (also known as Stage1 products) are located in the directory defined by the dpa_grid_dir token.  These files are in Little Endian binary format and 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 DPA decoded 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

Information from the header of the product and from the supplemental data portion are stored in the IHFS database table DPARadar.  MPE uses this table to determine whether or not a radar has reported for a given date and time.  Adaptation parameter values read from the product are stored in the IHFS database table DpaAdapt.  MPE contains options to view the adaptation parameters and the supplemental data from a popup window.

Due to an inconsistency in the maximum value appearing in the header of the DPA product, the maximum value is recalculated from the actual data.  Both values are stored in the DPARadar table.  The maximum value calculated from the data is in units of mm.

In AWIPS Build OB3, the decoder was changed to use a “C” fwrite function call to write these files.  Previously, a “FORTRAN” unformatted write was used.  Since the FORTRAN write adds extra bytes at the beginning and end of records, the size of the Stage1 decoded files was reduced from 68652 bytes to 68644 bytes.

7.0  LINUX IMPLEMENTATION
Raw DPA products are expected to have Big Endian format through ORPG Build 10.  To assist with the AWIPS transition to Linux, the AWIPS Bld OB3 version of the DPA decoder introduced a Big Endian to Little Endian converter of the raw products.  The raw DPA product is converted to Little Endian format as the first step of the decode process.  This file is deleted at the end of the decoding process.  The archived raw DPA products are in Little Endian format.  

8.0  PRODUCT DECODING OUTLINE
The following is an outline of the procedure for decoding a DPA product.

(0) open IHFS database

(1) determine radar identifier

If first 3 char of the filename = "DPA", then

    Next 3 char contain radar id
    Store radar identifier

Else

     Open file

     Look for “DPAXXX” in the header

      (“XXX” = radar identifier)

     Store radar identifier

     Close file

End If

(2) if radar id does not appear in RadarLoc table  OR  radar id appears in RadarLoc table with use_radar field = "F" then print message to log file, delete product and exit

(3) convert product to Little Endian format 

(4) open file containing raw DPA product

(5) search for “-1" in product header to help ensure a valid DPA product is being read
     if not found then print message, delete product and exit

(6) search for "81" in product header to help  ensure a valid DPA product is being read
    if not found then print message, delete product and exit

(7) read and decode header portion of product

    if bad value for hour, minutes or date found then print message to log file, delete product and exit    (if hour = 24, then change hour to 00z and date to next day)

(8) if decode_filter flag = ON OR archive_flag = ON then check minutes of product end time against window around top of the hour

    if decode_filter flag = OFF then continue with decoding

    if decode_filter flag = ON AND minutes is within window, then continue with decoding

(9) read and decode data portion of product

if premature end of the data portion encountered, then



print message to log file and go to (10) (this results in a partial product)


else if loss of data detected or other problems detected, then 



print message to log file, delete product and exit

(10) search for and read adaptation parameters

      if found, then write record to DpaAdapt table

(11) search for and read supplemental data

(12)
if supplemental data message reports bad data  OR  maximum value as read from data portion of product = 0.0, then



print message to log file and close file containing product

     
else



write decoded precip data to file

(13) 
if supplemental data message does NOT report bad data (no precip detected, bad rate scan, not enough data, disk error at radar)  then

       
if archive_flag = ON AND minutes of product time are within window around top-of-hour  then

copy raw product to archive directory with filename of the form XXXmmddyyyyhhmmZ

(14) write record to DPARadar table

(15) close file containing product

(16) write message to log file based on supplemental data message, delete product and exit

9.0  DIRECTORY STRUCTURE FOR STORAGE OF RAW DPA PRODUCTS
The raw DPA products are read from a directory on the AWIPS machines whose name is of the form:

/data/fxa/radar/Zyyy/DPA/layer0/res4/level256

     where yyy = 3 char radar identifier (lower case)

             Z = radar id prefix (lower case)

               = k for CONUS sites

               = p for Pacific region sites (Hawaii, Guam, Alaska)

               = t for jua (San Juan, PR) radar

               = r or l for other cases

The raw products are purged from this directory using the scour process.

The DPA products are first placed into the directory

/radar/raw

on the dx3 machine by the acqserver process.  The RadarStorage process reads the files from this directory, strips out the WMO header from inside the product and places the file in the …/radar/Zyyy/DPA/… directory defined above.  Step 1 in Section 8.0 contains two methods for determining the radar identifier from the DPA product.  The method which reads the characters “DPAXXX” after opening the file would be used if a file were taken from the /radar/raw directory.  The method which determines the identifier from the filename is for the case where the file has been renamed by the DPAgather process described in Section 10. 
Prior to AWIPS Bld OB1.0, the …/radar/Zyyy/DPA/… directory structure did not exist and the radar identifier could be determined only by opening and reading the file.  After OB1.0, this was changed to parse the filename to get the radar identifier.

10.0  DPAgather PROCEDURE
The DPA products appearing in the /data/fxa/radar/... directory structure are copied to a “gather” directory and given a new filename which contains the radar id.  The “gather” directory is the directory which serves as input to the DPA decoder.  It is the directory pointed to by the dpa_prod_dir token.
Under normal circumstances, files in the dpa_prod_dir directory are given read and write permissions for owner, user and other.  If a file is found with “x” (i.e. execute) permission, it is assumed to be an executable and is ignored.  Files with “x” permission could appear in the dpa_prod_dir directory if they were to be copied directly to the dpa_prod_dir directory from an outside source.

The gather procedure is performed by the DPAgather script.  This script is normally run via the cron.

The gather procedure is outlined below.

(0) touch dpagather_control.temp file

(1) Write radar identifiers and radar id prefixes from the RadarLoc  table where use_radar="T" to the radid.temp file

    (1a) If there are no radars with use_radar = “T”, then stop

    (1b) If radid.temp file has not been created or is 0 bytes in size, then stop

(2) For each radar id found in the radid.temp file

(3) construct directory name of the form /data/fxa/radar/... to be searched for products

(4) check directory from step (3) for files

          if there are any files in the directory  then continue

          else go to (2)

(5) if a file is found (using the find command) which is newer than the dpagather_control file  then continue

         else go to (2)

(6) create a new filename of the form  XXXXX/DPAYYY.yyyymmddhhmmss.I

        where   XXXXX = directory into which products will be “gathered” for decoding



    (called the gather directory)

                     YYY = radar id (upper case)

       
         yyyymmddhhmmss = date/time to the second from the system clock

                     I = sequence number (to ensure unique filenames)

(7) copy product to a temporary file

(8) rename to filename defined in step (6)

(9) go to (2)

(10) End For loop from step (2)                

(11) rename   dpagather_control.temp   to  dpagather_control

(12) delete radid.temp file created in step (1)

(13) stop

Note that all temp files are created in the same directory as the log files.  The temp file is used in steps (0) and (11) to prevent the gather process from missing products which may be written to the directory while the process is executing.

Each execution of the gather procedure writes the names of the files from step (5) and step (6) above to a log file.

11.0  24Z PRODUCT ISSUE
Due to a bug in the PPS code which generates the DPA product at the radar, some products are time stamped with hour = 24z.  This occurs when product end times are between 23h 59m 31s and 23h 59m 59s and get rounded to 24h 00m 00s.  These products are valid products.  Beginning with the Bld 5.1.1 version of the decoder, the time stamp of 24z products was changed to 00z with the date changed to the next day’s date.

12.0 HISTORY OF CHANGES TO DECODEDPA APPLICATION
Build OB9.2

- corrected problem related to year = 2010

Build OB9.0

- no coding changes

- added documentation to Sections 8.0 and 9.0 which may be helpful for AWIPS 2 development.  

Build OB8.1

- no coding changes

- corrected documentation concerning format of archived products

New for Build OB7

- no changes from OB6

New for Build OB6

- changed to handle new ORPG Build 8 products with 32 adaptable parameters
- changed DPAgather to use psql to query database

- remade executable with postgresql libraries

New for Build OB5

- added a –i flag to the decoder.  Using the –i flag will disable any writes to the database.
New For Build OB4

- changes to adaptable parameters and supplemental data for new EPRE parameters for ORPG 
Build 5 products
New for Build OB3
- added Big Endian to Little Endian converter of raw DPA product for running decoder on Linux

- changed decoder to output Stage1 decoded files in Little Endian format when running on HP or Linux

-changed to write Stage1 decoded files using a C fwrite instead of a FORTRAN unformatted 
WRITE

- changed DPAgather to use sqlcmd in place of dbaccess

New for Build OB2
- changed database write routines to reflect changes to the DPARadar and DPAAdapt tables resulting from the ORPG Build 2 upgrade 

New for Build OB1
- revised method for filtering of products for decode and archive


- removed tokens dpa_filter_window, dpa_filter_archive


- added tokens dpa_archive, dpa_decode_window, dpa_archive_window

- DPAgather - added read of radid_prefix field from RadarLoc table and concatenation with 
radid to create directory name

New for Build 5.2.2
- added check for incomplete product - if found, then product is decoded

- changes to reading of adaptable parameters and supplemental data for new ORPG Build 2 
product format

- removed application of bias (read from header) to gridded precip         values

New for Build 5.2.1
- directory containing executable and script has been changed to 
/awips/hydroapps/precip_proc/bin

- directory containing decoded stage1 products changed to

   
/awips/hydroapps/precip_proc/local/data/stage1_decoded

- directory containing log files changed to

   
/awips/hydroapps/precip_proc/local/data/log/decodedpa

- directory containing archived raw stage1 products changed to

   
/awips/hydroapps/precip_proc/local/data/stage1_archive

- Linux executable created

New for Build 5.1.2
- changed to archive products with maximum value of precip as read from the data (maxvald 
field in DPARadar table) equal to 0.0

- changed to archive products which are flagged as bad

- changed to assume all products with missing periods have > 0.0  precip in them

- DPAgather - added check on number of radars with use_radar = “T” - if none found then 
gather process is skipped

13.0  DPA PRODUCT HISTORY  
13.1 Deployment Dates
The deployment of ORPG Build 10 software is expected to begin in late Summer 2008.

The deployment of ORPG Build 9 software began in July 2007.  This coincided with the deployment of AWIPS OB8.1.  

The deployment of the ORPG Build 8 software occurred during Summer 2006.
The implementation of the ORPG Build 6 software began in October 2004. 

The implementation of the ORPG Build 5 software began in April 2004.

The implementation of the ORPG Build 4 software began in August 2003.

13.2 ORPG Build Changes
For a description of all radar products, including the DPA products, see www.nws.noaa.gov/ohd/hrl/wsr88d_prods/index.htm
ORPG Build 9 Product Format:
ORPG Build 9 included an RPG refresh and migration to a Linux platform.  The DPA products continued to be transmitted in Big Endian format.  There were no changes to the DPA product format.
ORPG Build 8 Product Format:
The number of adaptable parameters was reduced from 38 to 32.

These products were tested against the AWIPS Build OB6 decoder.

ORPG Build 6 and 7 Product Formats:
There were no changes to the DPA product for ORPG Builds 6 and 7.

ORPG Build 5 Product Format:
The definition of some of the adaptable parameters and supplemental data parameters changed.  The number of adaptable parameters and supplemental data parameters did not change.

The version number was not changed from Build 4 to Build 5.  It remains set to 2.
These products were tested against the AWIPS OB4, OB5 and OB6 DPA decoders.  
ORPG Build 4 Product Format:
The maximum number of rate scans increased from 13 to 16.  This change did not effect the decoding of the products. 

Version number in the header of the product changed to 2.

ORPG Builds  5 - 9 Product Formats:
A new format for the raw DPA products was introduced as part of the ORPG Build 5 software upgrade at the NEXRAD radars.  This new format includes the bias table information and some changes to the adaptation parameters and supplemental data.  The overall basic format has been maintained for the Build 5 - 9 products.  A basic outline of the product structure follows.

____________________

comms header

____________________

product header

____________________

precip accum data (units = dBA)

____________________

rate scan data for each volume in hour

_____________________

adaptation data header

____________________

adaptation data

____________________

bias table data header

____________________

bias table data

____________________

supplemental data header

____________________

rate scan date/time information

____________________

supplemental data

____________________

trailer

____________________

adaptation data header = “ADAP(nn)”

supplemental data header = “SUPL(nn)”

bias table data header = “BIAS(mm)”

nn = the number of parameters

mm = the number of lines of information including header and data lines

In ORPG Build 4 - 7 products, there are normally 38 adaptation parameters.  In ORPG Build 8 products, there will normally be 32 parameters.
The number of supplemental parameters varies from 1 to 28.  The supplemental data header and adaptation parameter data header are both 8 bytes long and in ascii format.

Note that the DPA decoder ignores the bias table information.  However, the calculated stage1 bias value in the product header is read and stored in the DPARadar table in the s1_bias_value field.

The trailer portion of the products consists of 30 blanks followed by a variable number of NULLs.

13.3 Adaptation Parameters and Supplemental Data 
Adaptation Parameters for ORPG Build 4

Variable                            Range         Units     

Description                                                  default

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

Preprocessing Algorithm

Min Thresh. dBZ                   10.0 - 30.0      DBZ        18.0

Max Thresh. dBZ                   50.0 - 70.0      DBZ        65.0

Refl. Tilt Test                    0.0 - 20.0      DBZ         1.0

Inner Range Tilt Test                0 - 150       KM         40.0

Outer Range Tilt Test               40 - 230       KM        150.0

Max Range Bi-Scan                   50 - 230       KM        230.0

Min Area Echo                      100 - 3000      KM**2     600.0

Min dBZ Area-Averaged              0.0 - 20.0      DBZ        10.0

Max Area Percent Reduction          25 - 75         %         75.0

Z-R Mult. Coef.                   50.0 - 500.0      --        300.0

Z-R Power Coef.                    1.0 - 2.0        --          1.4

Min Refl. to convert to Rate     -10.0 - 20.0      DBZ         0.0

Max Refl. to convert to Rate      50.0 - 70.0      DBZ        65.0

Min Range Bi-Scan                    0 - 230       KM        180.0

Rate Algorithm

Max Storm Speed                     10 - 40        M/S        25.0

Thresh. Max Time Difference       10.0 - 30.0      MIN        15.0

Min. Area Time Continuity           50 - 1000     KM**2      200.0

Time Continuity Parameter #1       0.1 - 99.9     1/HR        24.0

Time Continuity Parameter #2       0.1 - 99.9     1/HR        13.2

Max. Rate Echo Area Change          20 - 700    KM**2/HR     200.0

Range Cut-Off                        0 - 230       KM        150.0

Range Effect Coeff. #1             0.0 - 3.0       dBR         0.0

Range Coeff. Coeff. #2             1.0 - 10.0       -          1.0

Range Coeff. Coeff. #3             0.0 - 1.0        -          0.0

Min Precip. Rate for inclusion     0.0 - 10.0     MM/HR        0.0

Max Precip. Rate allowed           200 - 1600     MM/HR      103.8

Accumulation Algorithm

Thresh. Elapsed Time to Restart     45 - 60        MIN        60.0

Max. Time for Interpolation         15 - 60        MIN        30.0

Min. Time in Hourly Period          45 - 60        MIN        54.0

Threshold Hourly Outlier           400 - 800       MM        400.0

End Time Gage Accumulation           5 - 55        MIN         0.0

Max Period Accum Value             200 - 800       MM        400.0

Max Hourly Accum Value             200 - 1600      MM        800.0

Adjustment Algorithm

Time Bias Estimation                10 - 59        MIN        50.0

Thresh. No. Gage-Radar Pairs         6 - 30         -         10.0

Reset Bias Value                   0.5 - 2.0        -          1.0

Longest Lag for using Table        100 - 1000     HOURS      168.0

Bias Applied Flag (Graphical Product) T or F         -           T

Sample Supplemental Data for ORPG Build 4
The following is an example of the supplemental data portion of the product:

      RATE SCAN  1 DATE:   8456 TIME: 70259


RATE SCAN  2 DATE:   8456 TIME: 70612


RATE SCAN  3 DATE:   8456 TIME: 70964


RATE SCAN  4 DATE:   8456 TIME: 71316


RATE SCAN  5 DATE:   8456 TIME: 71668


RATE SCAN  6 DATE:   8456 TIME: 72097


RATE SCAN  7 DATE:   8456 TIME: 72450


RATE SCAN  8 DATE:   8456 TIME: 72802


RATE SCAN  9 DATE:   8456 TIME: 73155


RATE SCAN 10 DATE:   8456 TIME: 73507


RATE SCAN 11 DATE:   8456 TIME: 73859


RATE SCAN 12 DATE:   8456 TIME: 74211

HOURLY ACCUMULATION END DATE.......:    8456


HOURLY ACCUMULATION END TIME.......:   74211


TOTAL NO. OF ISOLATED BINS.........:    6515


TOTAL NO. OF OUTLIERS INTERPOLATED.:  0


TOTAL NO. OF OUTLIERS REPLACED.....:  0


MEAN PERCENT AREA REDUCTION........:   17.12


MEAN BI-SCAN RATIO.................:    0.57


NUMBER OF BAD SCANS IN HOUR........:  0


NUMBER OF HOURLY OUTLIERS..........:  0


BIAS ESTIMATE......................:    1.06


EFFECTIVE # GAGE-RADAR PAIRS.......: 5

      MEMORY SPAN(HOURS).................: 24


CURRENT VOLUME COVERAGE PATTERN....: 21


CURRENT OPERATIONAL (WEATHER) MODE.:  1


NO MISSING PERIODS IN CURRENT HOUR

The above text data does not appear in the product if there is no hourly accumulation due to no precipitation detected, the current Rate Scan is flagged as bad, there is insufficient data in the hour, or there is a disk error.  In these cases, one of the following lines will be in the text portion of the product.


NO HOURLY ACCUMULATION BECAUSE RATE SCAN FLAGGED BAD  


NO HOURLY ACCUMULATION BECAUSE NOT ENOUGH DATA IN HOUR


NO PRECIPITATION DETECTED IN LAST HOUR 


NO SUPPLEMENTAL DATA AVAILABLE DUE TO DISK ERROR 

Adaptation Parameters for ORPG Build 5 - 7
Variable                            Range         Units     

Description                                                  default

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

EPRE Parameters
Width of Radar Beam

     0.8 – 1.00
  degrees
   0.90

Blockage Threshold

     0.0 – 100.0
   %

   50.0

     
Clutter Threshold


     0.0 – 100.0
   %

   50.0
Weight Threshold


     0.0 – 100.0
   %

   50.0
Full Hybrid Scan Threshold
    90.0 – 100.0
   %

   99.7
Low Reflectivity Threshold
   -40.0 to -20.0
   dBZ
  -32.0
Rain Detection Reflect Thresh
    10.0 – 30.0
   dBZ
   20.0 
Rain Detection Area Threshold
     0.0 – 82800.
  KM**2
   80.0
Rain Detection Time Threshold
     0.0 – 1440.0
   MIN
   60.0
Z-R Mult. Coef.                   50.0 - 500.0      --        300.0

Z-R Power Coef.                    1.0 - 2.0        --          1.4

Min Refl. to convert to Rate     -10.0 - 20.0      dBZ          0.0

Max Refl. to convert to Rate      50.0 - 70.0      dBZ         65.0

Number of Exclusion Zones
     0.0 – 20.0
    -- 
    0.0
Rate Algorithm

Max Storm Speed                     10 - 40        M/S        25.0

Thresh. Max Time Difference       10.0 - 30.0      MIN        15.0

Min. Area Time Continuity           50 - 1000     KM**2      200.0

Time Continuity Parameter #1       0.1 - 99.9     1/HR        24.0

Time Continuity Parameter #2       0.1 - 99.9     1/HR        13.2

Max. Rate Echo Area Change          20 - 700    KM**2/HR     200.0

Range Cut-Off                        0 - 230       KM        150.0

Range Effect Coeff. #1             0.0 - 3.0       dBR         0.0

Range Coeff. Coeff. #2             1.0 - 10.0       -          1.0

Range Coeff. Coeff. #3             0.0 - 1.0        -          0.0

Min Precip. Rate for inclusion     0.0 - 10.0     MM/HR        0.0

Max Precip. Rate allowed           200 - 1600     MM/HR      103.8

Accumulation Algorithm

Thresh. Elapsed Time to Restart     45 - 60        MIN        60.0

Max. Time for Interpolation         15 - 60        MIN        30.0

Min. Time in Hourly Period          45 - 60        MIN        54.0

Threshold Hourly Outlier           400 - 800       MM        400.0

End Time Gage Accumulation           5 - 55        MIN         0.0

Max Period Accum Value             200 - 800       MM        400.0

Max Hourly Accum Value             200 - 1600      MM        800.0

Adjustment Algorithm

Time Bias Estimation                10 - 59        MIN        50.0

Thresh. No. Gage-Radar Pairs         6 - 30         -         10.0

Reset Bias Value                   0.5 - 2.0        -          1.0

Longest Lag for using Table        100 - 1000     HOURS      168.0

Bias Applied Flag (Graphical Product) T or F         -           T

Adaptation Parameters for ORPG Build 8 and 9
Variable                            Range         Units     

Description                                                  default

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

EPRE Parameters

Width of Radar Beam

     0.8 – 1.00
  degrees
   0.90

Blockage Threshold

     0.0 – 100.0
   %

   50.0

     

Clutter Threshold


     0.0 – 100.0
   %

   50.0

Weight Threshold


     0.0 – 100.0
   %

   50.0

Full Hybrid Scan Threshold
    90.0 – 100.0
   %

   99.7

Low Reflectivity Threshold
   -40.0 to -20.0
   dBZ
  -32.0

Rain Detection Reflect Thresh
    10.0 – 30.0
   dBZ
   20.0 

Rain Detection Area Threshold
     0.0 – 82800.
  KM**2
   80.0

Rain Detection Time Threshold
     0.0 – 1440.0
   MIN
   60.0

Z-R Mult. Coef.                   50.0 - 500.0      --        300.0

Z-R Power Coef.                    1.0 - 2.0        --          1.4

Min Refl. to convert to Rate     -10.0 - 20.0      dBZ          0.0

Max Refl. to convert to Rate      50.0 - 70.0      dBZ         65.0

Number of Exclusion Zones
     0.0 – 20.0
    -- 
    0.0

Rate Algorithm

Range Cut-Off                        0 - 230       KM        150.0

Range Effect Coeff. #1             0.0 - 3.0       dBR         0.0

Range Coeff. Coeff. #2             1.0 - 10.0       -          1.0

Range Coeff. Coeff. #3             0.0 - 1.0        -          0.0

Min Precip. Rate for inclusion     0.0 - 10.0     MM/HR        0.0

Max Precip. Rate allowed           200 - 1600     MM/HR      103.8

Accumulation Algorithm

Thresh. Elapsed Time to Restart     45 - 60        MIN        60.0

Max. Time for Interpolation         15 - 60        MIN        30.0

Min. Time in Hourly Period          45 - 60        MIN        54.0

Threshold Hourly Outlier           400 - 800       MM        400.0

End Time Gage Accumulation           5 - 55        MIN         0.0

Max Period Accum Value             200 - 800       MM        400.0

Max Hourly Accum Value             200 - 1600      MM        800.0

Adjustment Algorithm

Time Bias Estimation                10 - 59        MIN        50.0

Thresh. No. Gage-Radar Pairs         6 - 30         -         10.0

Reset Bias Value                   0.5 - 2.0        -          1.0

Longest Lag for using Table        100 - 1000     HOURS      168.0

Bias Applied Flag (Graphical Product) T or F         -           T

Sample Supplemental Data for ORPG Build 5 - 9

RATE SCAN  1 DATE:   9534 TIME:27072                                            

RATE SCAN  2 DATE:   9534 TIME:27392                                            

RATE SCAN  3 DATE:   9534 TIME:27776                                            

RATE SCAN  4 DATE:   9534 TIME:28160                                            

RATE SCAN  5 DATE:   9534 TIME:28480                                            

RATE SCAN  6 DATE:   9534 TIME:28864                                            

RATE SCAN  7 DATE:   9534 TIME:29248                                            

RATE SCAN  8 DATE:   9534 TIME:29568                                            

RATE SCAN  9 DATE:   9534 TIME:29952                                            

RATE SCAN 10 DATE:   9534 TIME:30272                                            

RATE SCAN 11 DATE:   9534 TIME:30592                                            

RATE SCAN 12 DATE:   9534 TIME:30976                                            

HOURLY ACCUMULATION END DATE.......:    9534                                    

HOURLY ACCUMULATION END TIME.......:   30976                                    

TOTAL NO. OF BLOCKAGE BINS REJECTED:28305                                    


TOTAL NO. OF CLUTTER BINS REJECTED.:     2024                                    


NUMBER OF BINS SMOOTHED............:                    0                                    


PERCENT OF HYBRID SCAN BINS FILLED.:     99.88                                    


HIGHEST ELEV. ANGLE USED IN HYBSCAN:    3.40                                    


TOTAL HYBRID SCAN RAIN AREA........:     18304.99                                    


NUMBER OF BAD SCANS IN HOUR........:                 0                                    

BIAS ESTIMATE......................:                                1.00                                    

EFFECTIVE # G/R PAIR...............:                           0.00       

MEMORY SPAN (HOURS)................:                      0.00              

CURRENT VOLUME COVERAGE PATTERN....:      21                                    

CURRENT OPERATIONAL (WEATHER) MODE.:     2                                    

NO MISSING PERIODS IN CURRENT HOUR         



The highlighted section shows the new entries for Build 5.


For ORPG Build 8, the format of the "Total Hybrid Scan Rain Area" changed to xxxxxx.x.  There are no other changes in this section for Build 8 or Build 9.



The above text data does not appear in the product if there is no hourly accumulation due to no precipitation detected, the current Rate Scan is flagged as bad, there is insufficient data in the hour or there is a disk error.  In these cases, one of the following lines will be in the text portion of the product.

NO HOURLY ACCUMULATION BECAUSE RATE SCAN FLAGGED BAD  


NO HOURLY ACCUMULATION BECAUSE NOT ENOUGH DATA IN HOUR


NO PRECIPITATION DETECTED IN LAST HOUR 


NO SUPPLEMENTAL DATA AVAILABLE DUE TO DISK ERROR 
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