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1. INTRODUCTION
In AWIPS Build OB6, the capability to display Multi-Sensor Precipitation Estimator (MPE) generated QPE fields is available in D2D.     

This document discusses how to use this feature and how to enable this feature.  It also describes the methods used to implement this features.

In summary, a script is called from the MPE_Editor application to generate the GRIB files, converting them from the MPE internal format (xmrg format).  This file is then sent to a special holding directory, whereupon it is decoded by the AWIPS GRIB decoder, stored in netCDF format, and made available for display through D2D.  
2. USER ACCESS TO FEATURE
The resulting net CDF grids can be displayed in D2D using the options under the NCEP/Hydro Menu option.  Go to the Hydro section, and select QPE->1 hour MPE grids->Local Image and view the data.
If the Local Image/Contour options are grayed out, then select “Regional” or “State” or “WFO” under Options->Display Properties->Scale

3. LOCAL CONFIGURATION
To display the grids in D2D, the D2D and MPE environment must be configured to provide the input data.  
To setup the MPE environment requires certain “tokens” to be defined.  These tokens control processing in the OHD software applications and are discussed in more detail in a later section.  Specifically, set the mpe_save_grib token to “save”and the d2d_display_grib_token to “ON”.  This should result in GRIB files being generated, and being transformed into netCDF files, whenever an hour grid is saved.
The display of these grids in the D2D relies on geographic information defined during localization to determine the geographic area attributes.  During localization, the “coord file” defined by the tokens geo_st3_ascii for the path, and rfcw_rfcname for office identifier are read using an invocation to the get_apps_defaults.LX application.  The convert_coord_file OHD application is then invoked to return information used to create the localMPE.txt and localMPE.cdl files.  This localization is discussed in an appendix to this document.
4. .APPLICATION CONFIGURATION TOKENS 


The following tokens, as defined via the .Apps_defaults files,  are used in the processing of MPE output for D2D display.  Except where noted below, all changes should be made in the local token file at /awips/hydroapps/.Apps_defaults_site

	Token


	Values
	Default Value
	Description

	mpe_save_grib
	nosave; save
	nosave
	Used by MPE applications so that when the “best estimate” grid is generated, it is also saved as a GRIB file.  This occurs when the fields are generated by mpe_fieldgen and when the user issues a “save” request in MPE_Editor.  This token MUST be enabled to have the grids available in D2D. 

	mpe_d2d_display_grib
	ON, OFF
	ON
	Determine if further processing of generated GRIB files for D2D display is enabled.  This token MUST be enabled to have the grids available in D2D.

	mpe_send_grib
	ON, OFF
	OFF
	Determines if GRIB file is to be sent to other sites, such as the NPVU.  Any specific actions must be configured in the process_grib_files script.

	awips_rfc_id
	n/a
	n/a
	Three-character site identifier – all upper case. It is used for the grib coding of the grid.

	d2d_input_dir
	n/a
	/data/fxa/Grid/SBN/Raw
	Directory containing GRIB format QPE files destined for processing for D2D display.  This is defined in the national .Apps_defaults file.

	mpe_grib_id
	n/a
	[blank]
	This token need not be defined.  It is used as a prefix to the filename used for the GRIB file generated by MPE.


4. PROCESS OVERVIEW

The overall process is best summarized in diagram form.
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The process_grib_files scripts controls a significant portion of this process.  The script file is located in /awips/hydroapps/precip_proc/bin.  There is no logging performed by the script.
This script is called when the MPE grids are saved, either via MPE_FieldGen or MPE_Editor.  It performs the following steps:
a) If mpe_save_grib token is enabled, the script calls the OHD application gribit to convert the input OHD XMRG-format best estimate file into the GRIB format file.  This token should be enabled if the mpe_d2d_display_grib token is set to ON; otherwise there will be no data for it to process.
b) If the mpe_d2d_display_grib token set to "ON" then:
· Copy the GRIB file to a temporary file in the same directory.  The temporary file will be written to the $RFCWIDE_OUTPUT_DIR/qpe_grib directory with the name gribfile.tmp
· Use "mv" to move this file to a new directory, defined by the token d2d_input_dir; and rename it during the move by adding DDHHMMSS to the end of the suffix part of the filename; (this copy-move sequence ensures that an attempt to process a partial file will not occur)
· Call the $FXA_BIN_DIR/notif_mpe.csh script, which triggers the processing needed to convert the file into netCDF format and stores it in a directory available to D2D
c) Note that “commented-out” code is available, so that if the mpe_send_grib token is set to "ON" then it will execute a locally defined script to send file to other destinations  (this is available for future use; the script to be executed does not exist)

5. GRIB Processing

The MPE application function save_grib() calls the process_grib_files script to generate the GRIB files and to complete the additional processing necessary to prepare the file for display through D2D.   The process_grib_files script is also located in the directory: /awips/hydroapps/precip_proc/bin.

The script uses the program gribit.LX to encode the GRIB format file.   In AWIPS Build OB72, changes were made to the gribit program to enable the sub center code in Section 1, element 24 of the GRIB message to be set to identify the sending office.  For the purposes of processing local MPE QPE for display in D2D, the sub center code must be set to 0 (zero).  To meet this need, process_grib_files script explicitly sets the grib_set_subcenter_0 code to 0.

The filename of the GRIB format files generated is:

<mpe_grib_id>YYYYMMDDHHz.grib

where mpe_grib_id is a token which is blank by default..  The file is typically placed in the directory: /awips/hydroapps/precip_proc/local/data/mpe/qpe_grib 
The file, when copied to the $d2d_input_dir, will have the name


YYYYMMDDHHz_DDHHMMSS.grib

where DDHHMMSS is the current day and time.

6.  FXA Notification Script
As discussed above, if the D2D display of the MPE generated GRIB file is desired, the token mpe_d2d_display_grib token must be set to "ON".  This results in a GRIB file being copied to the directory defined by the token d2d_input_dir and the FXA script notif_mpe.csh script is invoked. 

This script notifies the GribDecoder process that a new file is available to be transformed from GRIB to netCDF.  The GribDecoder process is a persistent process.  This GRIB to netCDF transformation is necessary because D2D only reads netCDF format files.  The notif_mpe.csh script is located in the /awips/fxa/bin directory.  The resulting netCDF files are placed in /data/fxa/Grid/SBN/netCDF/local/MPE.  

Files in the directory pointed to by d2d_input_dir are automatically purged by the GribDecoder process, after the processing is complete.
Appendix A.  Localization Required for D2D QPE Display


Because the MPE “areas” are not fully defined in the D2D environment, additional localization is required to allow proper processing and display of the data in D2D.

1) Log in the system with the GribDecoder running.  For OB7.1, GribDecoder runs on dx3 and dx4.

2) Check that the file localMPE.txt and MPE.cdlTemplate exist.  

a) To do this, first issue the command:


find /awips/fxa –name localMPE.txt
b) If the file does not exist, run localization as user “fxa” using the command:


/awips/fxa/data/localization/scripts/mainScript.csh –clipSups –grids

This localization script will create the template file for office xxx:  

/awips/fxa/data/localizationDataSets/xxx/MPE.cdlTemplate 

Note that a number of other files are created in /awips/fxa/data/localizationDataSets/XXX, where the environment variable FXA_LOCAL_SITE is used for XXX.

c) Review the attributes of the file MPE.cdlTemplate by cd’ing to the directory and issuing the ncdump command:


     /usr/local/netcdf/bin/ncdump –h MPE.cdlTemplate

     For example, you should see the x, y dimensions set up correctly for BOX.


// global attributes: 
:cdlDate = "20041103" ; 
:depictorName = "HrapBOX@18353770" ; 
:projIndex = 1 ; 
:projName = "STEREOGRAPHIC" ; 
:centralLat = 90.f ; 
:centralLon = -105.f ; 
:rotation = 0.f ; 
:xMin = -0.01482168f ; 
:xMax = 0.02603814f ; 
:yMax = -0.4546655f ; 
:yMin = -0.4831071f ; 
:lat00 = 38.40784f ; 
:lon00 = -106.7573f ; 
:latNxNy = 41.02996f ; 
:lonNxNy = -101.7223f ; 
:dxKm = 4.223799f ; 
:dyKm = 4.242133f ; 
:latDxDy = 39.75437f ; 
:lonDxDy = -104.3147f ;

3) This step defines the change required to the gribTableInfo.txt.  It is a permanent solution to address the grid definition – i.e. it is not affected by any subsequent localization.   However, it does require localization to be run.

As user “fxa”, make a new file called gribTableInfo.txt under /data/fxa/customFiles, and add the following two lines to it.  Note that the first line is an instruction; it is not a comment line.  The second line should not include the carriage return shown. Also, substitute your actual office name for BOX.
#append
NWSO_KBOX_ed1|gribGridsNCEP_ed1.txt|gribModelsNWSO_ed1.txt|gribParametersNWSO_ed1.txt
This will append this line to the default table each time a localization is run.  To run localization, use the same command noted earlier; i.e.: 

/awips/fxa/data/localization/scripts/mainScript.csh –clipSups –grids
4) Kill the GribDecoder process on the appropriate machine; it will then restart on its own.  This allows the above changes to take affect.
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