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1. Overview

The regionalsat decoder plugin handles ingesting Alaska Region and GOES-R Proving Ground (GOES-R PG) satellite data coming into the system as netCDF3 files through LDAD, storing the data in the HDF5 repository and metadata in Postgres database, adding menu options in the D2D perspective Satellite menu and displaying the satellite images in CAVE.  The Alaska data is from the following satellites: HRPT (POES), DMSP (DOD), FY1C (China), FY3C (China), GVAR (GOES W) and MTSAT (Japan) as Visible (VIS), Infrared (IR), Water Vapor (WV) and Volcanic Ash images.  As new satellite images are ingested, these events notify CAVE that new products are ready for display and update green times on the menu, and the event is logged in the edex ingest log files.

The regional satellite plugin uses the AWIPS II architecture and follows the design of the gini satellite plugin.  The high level components consist of an edex data plugin for ingesting and storing data, and cave menu configuration files.  The netcdf3 files are copied from the LDAD server to the /awips2/edex/data/manual directory with Alaska prepended to the filename for Alaska satellite files and GOESR-PG for GOES-R Proving Ground files for a simple file ingest process.  Since these filenames have to be unique to not be seen as a duplicate file, then appending a sequence to the end of the filename may be necessary.   After a file is retrieved from the manual directory, it is routed to the RegionalSatDecoder class to decode the netcdf3 data format and to create a PluginDataObject array containing SatelliteRecords and SatMapCoverage objects.  This PluginDataObject array is routed to persist, index and notification services to store the data in the HDF5 repository, the metadata in the Postgres metadata database, and to notify cave.  The cave menu configuration adds options to access and display the Alaska and GOES-R PG satellite images in the D2D perspective’s Satellite Menu, selecting a menu item retrieves the image and displays it in cave. The Alaska GOES-R PG Satellite menu options are updated using the JMS notification topic as with the other Satellite menu options.  The StyleRules components were expanded to add a getLegend() method to allow overriding the display legend with the value in the alaskasatImageryStyleRules.xml and regionalsatImageryStyleRules.xml files styleRules localization directory.  One goal of this design is to reuse as many classes as possible from the gini satellite plugins and to follow the configuration as used in the satellite plugin.  So the layout of the data storage paths, localization and logging are consistent with the gini satellite plugin design.  

2. Installation

The regional satellite plugin (regionalsat) is part of the AWIPS II baseline release 12.6.1.  The installation of the this plugin places files in the localization path, and the regionalsat plugin in awips2/edex/lib/plugins directory.  The following are the location of the files for the regionalsat plugin:

1.  The plugin file gov.noaa.nws.ost.edex.plugin.regionalsat.jar is in the /awips2/edex/lib/plugins directory

2.  The edex localization files are in the /awips2/edex/data/utility/edex_static/base/ and edex_static/site/AFC directory.  The files are in the satellite, distribution, and purge subdirectories.

3.  The regionalsat directory is installed under the satellite directory, regionalsat.xml file is in the distribution directory and the regionalsatPurgeRules.xml file is in the purge directory.
4.  The cave static files are in the /awips2/edex/data/utility/cave_static/site/{SITE}/ directory.  SITE is your local site.  The default site AFC for Alaska, so the localization process needs to configure these files for a specific site.
5.  The alaskasat and regionalsat directories are placed under the menus/satellite directory and regionalsatImageryStyleRules.xml file is put into the styleRules directory.
2.1  Quick plugin checkout procedure

2.1.1 Alaska Region


Ingest a few files from the HRPT satellite containing the satelliteName attribute to test that the file is ingested and you can see the image in cave.  You need to add "Alaska" to the front of any files copied to the /awips2/edex/data/manual directory.   Your filename would look like "Alaska20110705_2308_{unique_string_appended}". Files starting with Alaska will be routed to the regionalsat plugin to be decoded.

The D2D Satellite menu should have an Alaska Region Imagery section at the bottom of the menus.  The HRPT menu is the first submenu and it contains submenus to display the images.  The other Alaska satellite menus are added below the HRPT menu and they should look similar to the AWIPS I layout.  Also you can use the Product Browser under the Cave menu to display the Alaska satellite images.

2.1.2  Regional Satellite


Ingest a few satellite files containing the satelliteName attribute to test that the file is ingested and you can see the image in cave.  You need to add "GOESR-PG" to the front of any files copied to the /awips2/edex/data/manual directory. Your filename would look like "GOESR-PG20110705_2308_{unique_string_appended}". Files starting with GOESR-PG will be routed to the regionalsat plugin to be decoded.

The D2D Satellite menu should have an GOES-R Proving Ground Imagery section at the bottom of the menus.  The GOESR-PG menu is the first submenu and it contains submenus to display the images. Also you can use the Product Browser under the Cave menu to display the Alaska satellite images.


3  Configuration

3.1  Decoder Configuration

The configuration files in the edex_static localization path allows the specification of the source, satellite and association of a physical element to an ingested image.  The source, creatingEntities and physicalElements xml files in the /awips2/edex/data/utility/edex_static/base/satellite/regionalsat or the edex_static/site/{SITE}/satellite/regionalsat directory are configured as follows:

3.1.1  Source Configuration File

The source.xml file allows specifying a source for the data.  Since a source attrribute is not in the netcd3 files, the source has to be set in the spring configuration file regionalsat-ingest.xml. The following xml element shows setting the source value: <property name=”Source” value=”ARH” />. Since a lookup of the value for the source element is performed, a different source could be specified in the source.xml file associated with the Source key.  The default setting uses a key of “Source” and a value of “ARH” as shown in the following entry element:

<entry>

<key>Source</key><value>ARH</value>

</entry>


So the value of “ARH” could be changed to a different source such as GOESR-PG in the regionalsat-ingest.xml file.
3.1.2  Creating Entities Configuration File

The creatingEntities.xml file allows associating a different satellite name to the satelliteName value in the netcdf3 file.  A new satellite is added by appending another entry in the map element of the file and setting the key and value parameters for the new satellite.  The entry element looks like the following:

<entry>

<key>MTSAT</key><value>MTSAT</value>

</entry>.  
Also, if you want to use a different name for the satellite in the database and cave, then this field can be used to change the name of a satellite referenced in the plugin from the satelliteName in the netcdf3 file.

3.1.3  Physical Elements Configuration File

The physicalElements.xml file allows specifying a physical element and pixel type for a satellite image, when the netcdf3 file is decoded and the metadata stored in the Satellite table in the Postgres database.  The following is an example of an entry element from the file:

<entry>

<key channel="10.5 - 11.5 micron IRUL" satName="HRPT"/>

<value name="Imager 11 micron IR" units="IRPixel" />

</entry>

The association of the physical element can use existing Satellite physical elements such as "Imager 11 micron IR".  The physical elements for the satellite plugin are listed in the “satellite_physical_elements” table in the awips database and shown below.  The Alaska specific elements are defined in the physicalElments.xml file and not in the database.  The rows in the xml file are looked up by the “channel” and “satelliteName”.  Since the satellite plugin (gini) physical elements are used, by default the physical element value displays for the product legend in the D2D perspective in CAVE.  The product legend in D2D can be changed in the styleRules configuration file.

The following are the gini physical element values in AWIPS II:

	1
	 "Imager Visible"

	2
	 "Imager 3.9 micron IR"

	3
	 "Imager 6.7-6.5 micron IR (WV)"

	4
	 "Imager 11 micron IR"

	5
	 "Imager 12 micron IR"

	6
	 "Imager 13 micron (IR)"

	7
	 "Imager 1.3 micron (IR)"

	8
	 "Reserved for future use"

	9
	 "Reserved for future use"

	10
	 "Reserved for future use"

	11
	 "Reserved for future use"

	12
	 "Reserved for future use"

	13
	 "Imager Based Derived Lifted Index (LI)"

	14
	 "Imager Based Derived Precipitable Water (PW)"

	15
	 "Imager Based Derived Surface Skin Temp (SFC Skin)"

	16
	 "Sounder Based Derived Lifted Index (LI)"

	17
	 "Sounder Based Derived Precipitable Water (PW)"

	18
	 "Sounder Based Derived Surface Skin Temp (SFC Skin)"

	19
	 "Derived Convective Available Potential Energy (CAPE)"

	20
	 "Derived land-sea temp"

	21
	 "Derived Wind Index(WINDEX)"

	22
	 "Derived Dry Microburst Potential Index (DMPI)"

	23
	 "Derived Microburst Day Potential Index (MDPI)"

	24
	 "Derived Convective Inhibition"

	25
	 "Derived Volcano Imagery"

	26
	 "Scatterometer Data"

	27
	 "Gridded Cloud Top Pressure or Height"

	28
	 "Gridded Cloud Amount"

	29
	 "Rain fall rate"

	30
	 "Surface wind speeds over oceans and Great Lakes"

	31
	 "Surface wetness"

	32
	 "Ice concentrations"

	33
	 "Ice type"

	34
	 "Ice edge"

	35
	 "Cloud water content"

	36
	 "Surface type"

	37
	 "Snow indicator"

	38
	 "Snow-water content"

	39
	 "Derived volcano imagery"

	40
	 "Low cloud base imagery"

	41
	 "Sounder 14.71 micron imagery"

	42
	 "Sounder 14.37 micron imagery"

	43
	 "Sounder 14.06 micron imagery"

	44
	 "Sounder 13.64 micron imagery"

	45
	 "Sounder 13.37 micron imagery"

	46
	 "Sounder 12.66 micron imagery"

	47
	 "Sounder 12.02 micron imagery"

	48
	 "Sounder 11.03 micron imagery"

	49
	 "Sounder 9.71 micron imagery"

	50
	 "Sounder 7.43 micron imagery"

	51
	 "Sounder 7.02 micron imagery"

	52
	 "Sounder 6.51 micron imagery"

	53
	 "Sounder 4.57 micron imagery"

	54
	 "Sounder 4.52 micron imagery"

	55
	 "Sounder 4.45 micron imagery"

	56
	 "Sounder 4.13 micron imagery"

	57
	 "Sounder 3.98 micron imagery"

	58
	 "Sounder 3.74 micron imagery"

	59
	 "Sounder Visible imagery"

	60
	 "Percent of Normal TPW"

	61
	 "Polar Vis"

	62
	 "Polar 3.9u"

	63
	 "Polar 3.7u"

	64
	"Polar IR"


The physical elements of “Imager 3 Channel Diff” and "Imager Channel 4-5 IR" are defined in the physicalElements.xml file, and are used in the regionalsat plugin for Alaska Region satellite images.

3.2    Menu Configuration


You can change the configuration of the colormap, physical element and pixel type by changing the parameters in the /awips2/edex/data/utility/cave_static/site/{SITE}/menus/satellite/alaskasat/base{satelliteName}Imagery.xml or regionalsat/baseGOESR-PGImagery.xml file and the /awips2/edex/data/utility/edex_static/base/satellite/regionalsat/physicalElements.xml.   The element and entity values in the menu configuration file should match the values in the physical elements file. 

3.2.1  Alaska Region Configuration

The structure of the menu configuration for the Alaska Satellite images is as follows:

Note: The menu configuration files are located in the /awips2/edex/data/utility/cave_static/site/{SITE}/menus/satellite/alaskasat directory.  

· The index.xml is the starting point for adding the menu and it specifies adding the Alaska Satellite menu to the bottom of the D2D Satellite menu at GROUP7 in the eclipse menu configuration.

· The baseAlaskaComposite.xml file specifies the Alaska Region Imagery header and references the base{satelliteName}Imagery.xml files to include submenus for each satellite.  The following is an example of a contribute element:

<contribute xsi:type="subinclude" fileName="menus/satellite/alaskasat/baseHRPTImagery.xml" />

· The base{satelliteName}Imagery.xml files defines the look of the menus for each satellite and images to display.  The following is an example of a contribute element from the baseHRPTImagery.xml file:



<contribute xsi:type="subMenu" menuText="HRPT">
   

   <contribute xsi:type="placeholder" 

menuText=" HRPT " id="HRPTLine"/>

   

   <contribute xsi:type="subMenu" 

menuText="HRPT VIS ch1">

   

      <contribute xsi:type="placeholder" 

menuText="Channel 1 VIS " id="HRPTch1Line"/>

      
<contribute xsi:type="bundleItem"

file="bundles/DefaultSatellite.xml"

             
menuText="1a1" id="1a1Sector">

   

         <substitute key="element" 

value="Imager Visible"/>

   

         <substitute key="sector" value="AkSec1a1"/>

   

         <substitute key="entity" value="HRPT"/>

   

         <substitute key="colormap" 

value="Sat/VIS/ZA (Vis Default)"/>

   

      </contribute>

   </contribute>

</contribute>

The base imagery configuration file defines the structure of the submenus for displaying the satellite images.  The top level menu contribution defines the satellite submenu and under this menu is another submenu defining the menus for each channel.  The above example shows configuring a “HRPT” submenu containing a “HRPT VIS ch1” submenu.  Under the “HRPT VIS ch1” menu are items showing the satellite images available for each sector.  This menu contribution defines the physical element, sector, entity(satellite), colormap and menu text.  The element and entity values need to match the values in the physicalElements.xml file, and the sector specifies the depictorName attribute from the netcdf3 file.  The colormap value should reference a colormap in the cave/etc/colormaps/Sat directory.

3.2.2  GOES-R Proving Ground Configuration
GOES-R PG satellite menu configuration appears to be site specific, so only a sample configuration is provided in the plugin localization files.  
The structure of the menu configuration for the GOES-R Proving Ground Satellite images is as follows:

Note: The menu configuration files are located in the /awips2/edex/data/utility/cave_static/site/{SITE}/menus/satellite/regionalsat directory.  

· The index.xml is the starting point for adding the menu and it specifies adding the GOES-R Proving Ground Satellite menu to the bottom of the D2D Satellite menu at GROUP7 in the eclipse menu configuration and under the Alaska Satellite menu section.

· The baseRegionalComposite.xml file specifies the GOES-R Proving Ground Imagery header and references the baseGOESR-PGImagery.xml files to include submenus for each satellite.  The following is an example of a contribute element:

<contribute xsi:type="subinclude" fileName="menus/satellite/regionalsat/baseGOESR-PGImagery.xml" />
· The base{satelliteName}Imagery.xml files defines the look of the menus for each satellite and images to display.  The following is an example of a contribute element from the baseGOESR-PGImagery.xml file:



<contribute xsi:type="subMenu" menuText="GOESR-PG">
   

   <contribute xsi:type="placeholder" 

menuText=" GOESR Proving Ground " id=" GOESR-PG Line"/>

   

   <contribute xsi:type="subMenu" 

menuText="AIRS TPW">

   

      <contribute xsi:type="placeholder" 

menuText=" AIRS TPW " id="airsTPWLine"/>

      
<contribute xsi:type="bundleItem"

file="bundles/DefaultSatellite.xml"

             
menuText="ConusCy" id="conuscySector">

   

         <substitute key="element" 

value="Imager Visible"/>

   

         <substitute key="sector" value="ConusCy"/>

   

         <substitute key="entity" value="GOESR-PG"/>

   

         <substitute key="colormap" 

value="Sat/VIS/ZA (Vis Default)"/>

   

      </contribute>

   </contribute>

</contribute>

The base imagery configuration file defines the structure of the submenus for displaying the satellite images.  The top level menu contribution defines the satellite submenu and under this menu is another submenu defining the menus for each channel.  The above example shows configuring a “GOESR-PG” submenu containing a “AIRS TPW” submenu.  Under the “ConusCy” menu are items showing the satellite images available for each sector.  This menu contribution defines the physical element, sector, entity(satellite), colormap and menu text.  The element and entity values need to match the values in the physicalElements.xml file, and the sector specifies the depictorName attribute from the netcdf3 file.  The colormap value should reference a colormap in the cave/etc/colormaps/Sat directory.

3.3  Adding a Satellite

Add a new entry in the CreatingEntities.xml file for the satellite.  This relates to the SatelliteName attribute from the netcdf3 file.  The following example shows a new element:

<creatingEntities>

   <map>

      <entry><key>{entity}</key><value>{entity}</value></entry>. 

   </map>

</creatingEntities>

Add entries in the physicalElements.xml file for each channel.  The following shows an example of a new element:

<physicalElements>

   <map>

      <entry>

<key channel={channel} satName={name}/>

<value name={physicalelement} units={pixel type} />

</entry>

   </map>

</physicalElements>

If the source of the data is other than ARH, then change the value of the Source entry in the source.xml file for the new source.  The following is an example of an element:

<source>

   <map>

      <entry>

<key>Source</key><value>{source}</value>

</entry>

   </map>

</source>

Create a new file for the menu configuration in the cave_static/site/{SITE}/menus/satellite/alaskasat or regionalsat directory named base{Satellite Name}Imagery.xml use one of the existing base imagery files as a sample.  See the menu configuration section for details on configuring the menus. 

Add an entry for this file in the baseAlaskaComposite.xml or baseRegionalComposite.xml file.  The following shows an example:

<contribute xsi:type=”subinclude” filename=”menus/satellite/alaskasat/base{Satellite Name}Imagery.xml” />

Add any new elements to the style rules file, see the “Configuring Style Rules” section.

Restart the edex server

After the edex server is running, restart cave 

3.4  Removing a Satellite

Edit the configuration files to remove the entries for the satellite in the files specified in the above Adding a Satellite section.  
Restart the edex server

Note: The user’s caveData directory may have to be removed to remove the satellite configuration, but try restarting cave without deleting the user’s caveData directory first.

After the edex server is running, restart cave 

After the data related to this satellite is purged from the system, the purge rules for this satellite can be removed from the purge rules file.

3.5  Configuring Purge Rules

Edit the configuration file regionalsatPurgeRules.xml to change the entries for purging products from data storage.  The following shows an element from the file:

<rule>

    <id>

       <pluginName>satellite</pluginName>

       <key>creatingEntity=HRPT;

physicalElement=Imager 11 micron IR</key>

    </id>

    <versionsToKeep>48</versionsToKeep>

 </rule>

The above element is for an image from the HRPT satellite (creatingEntity) with a depictor (physicalElement) of “Imager 11 micron IR”.  The setting specifies keeping 48 versions or roughly 48 hours of data.

3.6  Configuring Style Rules

Edit the configuration file alaskasatImageryStyleRules.xml or regionalsatImageryStyleRules.xml to change the entries for displaying satellite images in the D2D perspective.  The following shows an element from the file:

<styleRule>

   <paramLevelMatches>

      <parameter>Imager 11 micron IR</parameter>

      <creatingEntity>HRPT</creatingEntity>

   </paramLevelMatches>

   <imageStyle>

      <displayUnits>C</displayUnits>

      <displayLegend>10.5 - 11.5 micron IRUL </displayLegend>

      <range scale="LINEAR">

         <minValue>55</minValue>

         <maxValue>-109</maxValue>

      </range>

      <defaultColormap>Sat/IR/CIRA (IR Default)</defaultColormap>

   </imageStyle>

</styleRule>

The above style rule uses the physicalElement and creatingEntity to select the satellite image associated with this style rule.  The display legend is being added to the baseline code in release 12.6.1, so the displayLegend elements can be specified to change the product legend in D2D. The product legend can be set in the edex physcialElements.xml localization file by specifying a different name in the entry element.

The displayLegend element changes the product displayed in the D2D product legend.  Since the physicalElements for the gini satellite products can be used in the decoder plugin, this value displays as the product legend by default.  So to display the Alaska product name, this value needs to be set to the channel name in the netcdf3 file for the displayed image.

The other configuration elements are the same as used in the Satellite plugin (gini), so setting these parameters will not be cover here.

