7.
Generation of NOAA Weather Radio Products
This section explains how RiverPro generates products for the NWR/CRS (NOAA Weather Radio/Console Replacement System).  Most of the text generation processes for generating NWR/CRS products are identical are identical to those discussed in Section 4.0 for official product generation.  This section only discusses the differences between generating official product versus generating NWR/CRS products.

The differences in RiverPro between the two product generation methods are attributable to the following differences between the expected NWR products and the expected OUP (Official User Products) products:

· The NWR expects wording that can be easily presented in a voice format medium, as opposed to a written format.  The NWR products are for transmission to NWR CRS units, which take the (broadcast-ready( text and voice‑synthesize it for broadcast over the NWR towers controlled by the CRS. It is paramount that the text in the product be meaningful when it is “voiced”.   In practical terms, this means that although RiverPro allows a tabular section to be incorporated in a NWR/CRS product, the user should be aware that tabular text destined for the NWR/CRS may not be meaningful when voiced.  Also, product forms employing features such as VTEC are not meaningful for NWR transmission.
· Because the products must pass through the CRS unit, rather than conventional circuits, the header for NWR/CRS products is unique.  
· Lastly, because each radio tower(s signal can be received within a limited area only, the products are organized so that a product is created for each tower, and it contains only those locations which describe events within the signal area.  A given location may appear in multiple products because of overlapping signal coverage.

7.1   Selecting an NWR/CRS Product
This section discusses how the user requests that a NWR/CRS product be generated.  A definition within the product settings dictates whether a product is defined as an official product or a NWR/CRS product.  As with any collection of product settings, these are selected via the main screen of the RiverPro interface.

By design, RiverPro does not make recommendations for NWR/CRS products - it only considers the official products when making its recommendations.  Therefore, an NWR/CRS will never be recommended, so the only way to create a NWR/CRS product is to explicitly select product settings which are for a NWR/CRS product. 

When customizing NWR/CRS products, the user follows the same process as followed for official products.  The forecast points to include are selected, and then settings are adjusted as necessary.  The user can save these settings for future recall.  The product is then generated and the user then reviews the product file.  This is where the differences are evident.

7.2   Organization of the NWR/CRS Product Work File
This section discusses the unique approach used in organizing the text in NWR/CRS products.  For official products, the geographic area covered by the products includes a geographic area up to the size of the Hydrologic Service Area (HSA) for an office.  For NWR/CRS purposes, the coverage area issues are much more complicated.  In addition to the notion of handling the products for locations in an HSA, a given office (controls( a number of NWR transmitter towers.  Each of these tower(s signal area probably overlaps at least one other tower(s signal area.

RiverPro is designed to generate each product for the area of coverage defined for the applicable tower.  Therefore, when writing the product text for a given forecast point, RiverPro generates a product for each tower associated with at least one forecast point.  

RiverPro performs the “bookkeeping” operations necessary to organize the forecast points into the applicable products for one or more transmitters.  This organization is accomplished by using geographic linkages defined in the IHFS database.  Specifically, a given forecast point is associated with a one or more counties, then a given county is associated one or more transmitters.  

RiverPro creates a product work file by considering all forecast points that are included in the product and determining which towers are referenced by virtue of the forecast point-county(s)-tower(s) relationships.   Then for each tower considered, RiverPro writes all the product information for all forecast points that are associated with the tower.  Initially, each tower(s work product is written to the same file.  The user is then given the option to review this information, and if the user chooses to issue the product(s), the RiverPro component which performs the issuance will separate the various work products in the file and create separate products ready for broadcast.

As an example of the organization of the NWR/CRS work products, consider the following forecast point-to-county associations, and county-to-tower associations.  The products for each tower would contain information for the forecast points as shown in the below figure.


Figure 7-1 Organization of Sample NWR/CRS Work Product

An excerpt of a sample product work file generated by RiverPro is shown below.  When it is issued, the work file is split into the actual products sent to the NWR/CRS and the comments are removed.


Figure 7-2 Excerpt of Sample NWR/CRS Work Product
7.3   NWR/CRS Product Identifiers
This section discusses the critical role of the product identifiers and how they are defined.  Each product in RiverPro has a product identifier defined for it, as discussed in previous sections.  This product identifier has special meaning in the generation of NWR/CRS products.  
Because of requirements dictated by the CRS units which receive the issued products, the product identifier must be exactly nine-characters, using the traditional NWS convention: CCCNNNXXX.  The NNN portion is defined as the product category, such as RVS for river statement.  The CCC is generally used to define the communications node for the product; for NWR/CRS products this definition depends on the local CRS configuration.

The XXX portion of the field takes on a very special purpose for RiverPro when generating NWR/CRS products.  Two approaches can be used in defining the XXX field. 

1) The XXX value can be defined as the wildcard value (XXX(.

The wildcard value indicates that RiverPro should generate a product for each of the towers which covers at least one forecast point that has been selected in the product settings.  In this approach, the user need not be concerned with all the different forecast point-to-county(s)-to-tower(s) relationships.  RiverPro performs all the bookkeeping functions to organize the product.  This method is the one used to create the example product in the previous section.

When creating the product work file, RiverPro writes a single file that contains one or more tower products.  A (tower product( is written for the tower if that tower contains at least one forecast point that is included for consideration.  If no forecast points are included that fall within the given tower(s area, then comments indicating this are written to the file.  These comments are stripped out of the product work file later when it is issued.

Also, the (XXX( wildcard indicator is replaced with the tower(s (product code(, as defined in the IHFS database and discussed later.  The resulting unique full product identifier is used by the CRS to control which tower this product is delivered.

2) The XXX value can be defined as an absolute value.

In this case, the product id is assumed to be a literal, and one and only one product, using the given product id, will be created.  RiverPro will only create one product in the work file, using the full product identifier as specified, and will NOT substitute in the tower(s (product code( for the XXX.  It is critical that the definition of this literal identifier use the proper product code for the tower and defined in the IHFS database.

7.4   NWR/CRS Work File Content and Error Messages
This section discusses the content of the generated product file, including some of the error messages which may be written to the file.  The file begins with a collection of comments.  All generated comment lines begin with the special indicator string (###(.

RiverPro first checks certain definitions in the IHFS database pertinent to the NWR/CRS product generation process.  If the wildcard feature for the XXX field is being used, then RiverPro checks to make sure that the tower product codes are all unique.  If not the following message is written:

Duplicate product codes exist for transmitters!!

There are ## transmitters, but only ## unique codes.

Fix product code definitions in HydroBase ASAP!!

If there are no active transmitters defined that are associated with at least one forecast point, then the following message is written:

No active NWR towers associated with these

forecast points.  Product not written.

If the user specifies a literal product identifier and the tower product code implied by the XXX portion of the identifier is not assigned, then the following message is written:

Specific product code for tower not found.

Define the product code for the tower using HydroBase.

Product not written.

If the XXX portion of the identifier matches more than one tower(s product code, then the following error message is written:

Duplicate product code for multiple towers!!

Only one product written.

Fix product code definitions in HydroBase ASAP!!

These error conditions should be remedied immediately, either by correcting the product identifier in the product settings, or by correcting the product code(s) via the HydroBase application.  The product code definitions are very important in order to ensure that the products are sent by the CRS to the proper towers.   

Next, RiverPro checks each of the included forecast points to see if they will be referenced by at least one tower(s product by virtue of the forecast point-to-county(s)-to-tower(s) relationships.  RiverPro writes comments to the file indicating the call sign and controlling WFO for each tower.  Then each forecast point is checked for two conditions.  First, if the forecast point is not defined for any tower, then a comment noting this is written as follows:

ID-ID_NAME not defined for any tower.
Second, if a forecast point is defined for a tower that is not controlled for the local office, then a comment is written as follows:

ID-ID_NAME defined for a tower that is controlled by another WFO.

RiverPro then loops on all the towers that are active and writes the product text.  If the tower has at least one forecast point included in the product, then the keyword record

is written in the following form:

 
PRODUCT_START call-sign product-code controlling-WFO
The lines that follow indicate assorted fields associated with the tower, including which forecast points are being considered for this tower.  After this is the actual NWR/CRS header, followed by the broadcast-ready text.  This is repeated for each tower being considered.  If a given forecast point is associated with more than one tower, the product text for that forecast point is generated for each tower.

If no forecast points are included that cover the tower area, then the following message is written:

no locations defined for tower area of coverage.

If a tower never will contain any forecast points in its area, the user should consider setting the tower to be inactive via the HydroBase application.

The user can edit the product text as necessary but should not edit the product header not the PRODUCT_START records. When issuing the product(s), a separate function reads the product file and splits the file into individual products, and strips out the comment lines.  Each of these products is then sent to the NWR via the rpf_issue script, discussed in Section 2.6.

7.5   NWR/CRS Product Header
The CRS unit which receives the text product from RiverPro processes the product according the definitions in the CRS database.  In order for the CRS to determine how to process the product, the CRS relies exclusively on the header in the CRS file, which follows a very specific format.  
The two header fields listed below are particularly important for ensuring the product is accepted for broadcast on a particular tower.  They are discussed further in Section 7.6, which describes user configuration.

1)  Product Identifier

The nine-character product identifier, whether it be a literal or formed by use of the wildcard substitution, must be defined in the CRS database in two respects (note that the CRS uses the term (message type( to refer to the product identifier).  
a) First, the identifier must be defined as a valid product, recognized by the CRS.  This is contained in Block 10 of the CRS database and is definable via the CRS interface.  
b) Second, the product must be associated with the applicable tower, as defined in Block 15 of the CRS database.

2)  Listening area codes

The product header contains a field for the listening area codes for which this product applies.  These codes are very similar to the Universal Generic Code (UGC) concept used for official NWS products.  For a product to be accepted by a given tower, the header must include at least one county associated with the given tower.   The county‑tower associations are defined in Block 8 of the CRS database.

The county‑tower associations are also required to be defined in the AWIPS IHFS database.  The associations defined in the IHFS database must agree with those in the NWR; if they don't agree, the products may not be accepted for the proper tower.

There are other fields contained in the header of the NWR/CRS product.  A complete list of all the fields in the NWR/CRS product header is given below, with brief comments discussing how RiverPro manages the information.

(
Message format - 
Defined in the product settings file; no RiverPro interface is provided.

(
Product Identifier - 
Defined in the RiverPro product settings.

(
Creation Time - 

Set by RiverPro to the current time.

(
Effective Time - 

Set by RiverPro to the current time.

(
Periodicity - 

Defined in the product settings file; this can be changed via the RiverPro interface.

(
Message Reference Descriptor - Currently not used by RiverPro.

(
Active Switch - 

Defined in the RiverPro product settings; this can be changed via the RiverPro interface.

(
Delete switch - 

Defined in the product settings file; no RiverPro interface is provided.

(
Confirm switch - 

Defined in the product settings file; no RiverPro interface is provided.

(
Interrupt switch - 

Defined in the product settings file; no RiverPro interface is provided.

(
Alert Tone/SAME - 
Defined in the product settings; this can be changed via the RiverPro interface.

(
Listening Area Codes - 
Defined automatically by RiverPro based on the forecast point-to-county-to-tower relationships.

(
Expiration Time - 

Defined based on default in the RiverPro settings; this can be changed via the RiverPro interface.

Figure 7-3 NWR Product Header Fields

7.6   Configuration of NWR/CRS processing
In order to support the end-to-end processing and broadcast of NWR/CRS products, both the WHFS system and the NWR/CRS unit must be properly configured.  The WHFS system configuration includes the proper definitions of the IHFS database and of the RiverPro product settings.

To summarize the following items must be configured:

· The transmitter towers and the forecast point-to-county(s) and county-to-tower(s) relationships must be defined in the IHFS database.

· The product identifier must be specified in the RiverPro product settings.

· The county-to-tower(s) relationships and the product identifier must be defined in the CRS database, and must agree with the definitions in the IHFS database and in the RiverPro product settings, respectively.

The detailed configuration requirements are given below.

1) NWR Transmitter Towers in the IHFS Database.

Each tower of interest must be defined in the IHFS database.  Only towers that are controlled by Weather Forecast Office (WFO) identifiers that were already defined in the database are loaded.  Because an office usually has more than just their own WFO identifier defined, this initial list will probably include towers controlled by other offices and which do not cover any portion of the office(s area of responsibility.  If desired, the tower definition can be modified, removed entirely, or the tower can be made inactive.

The tower product code field is critical in the definition of the NWR transmitter tower.  Define each tower product code uniquely, and make sure that it matches the XXX portion of the product identifier expected in the CRS.  The tower product code is used by RiverPro when using the wildcard for the XXX portion to form the product identifier.  When using an explicit product identifier (i.e. no wildcard requested), then the XXX portion of the code is checked to make sure it matches a code defined in the database.  The product identifier is discussed in Section 7.3 and in item 4 and 5 below.

Management of the tower information in the IHFS database is done using the HydroBase application (select the Setup | NWR Transmitter option).

2)
Forecast Point-to-County Relationships in the IHFS Database.

These are defined in the IHFS database managed by the HydroBase application.  Even in the absence of NWR/CRS support by RiverPro, they should already have been defined by each office because they are used to create the UGCs for the headers in official products.  These relationships are not defined automatically; each office must configure this as necessary using the HydroBase application (select the Location | County/Zone UGC option). 

2) County-to-Tower Relationships in the IHFS Database.

These are defined in the IHFS database managed by the HydroBase application.  An initial definition of these relationships was provided.  This definition was defined using the county FIPS codes as specified in the IHFS database.  If these codes were not defined, these relationships were not determined.  The relationships can be added or modified using the HydroBase application (select the Setup | NWR Transmitter option).  These definitions should match the county listening area codes defined in the CRS database.

3) Product Identifiers in the RiverPro Product Settings.

The nine-character product identifier defined in the product settings is used in the header of the products sent to the CRS unit by RiverPro.  This identifier, whether it be from an explicit identifier or from an identifier created via wildcard substitution, must match the identifier defined in the CRS unit.

4) Product Identifiers in the CRS Database.

The CRS only accepts products with a certain nine-character identifier.  Two different checks of the identifier must be satisfied to have a product broadcast for a give tower.  First, the identifier in the product header must match the list of identifiers accepted by the CRS.  Second, it must match the list of identifiers associated with the appropriate tower.  Use the CRS interface to define these identifiers, making sure that they match the identifiers defined in the RiverPro product settings.

5) County-to-Tower Relationships in the CRS Database.

The CRS only broadcasts products for a given tower if at least one listening area code specified in the product header matches an entry in a list of counties in the CRS for the given tower.  Listening area codes can be specified in the CRS database as either a county or a zone.  RiverPro only supports the county definitions of this information, so the zone codes in the CRS are of no consequence for RiverPro.

### This file contains a section for each NWR tower considered.


### Upon issuance, each product is parsed and issued.


###


### 10 NWR towers (controlling wfo) considered:


###  WWF42 (OUN) WWG46 (OUN) WXK20 (FWD) WXK22 (FWD) WXK31 (OUN)


###  WXK85 (OUN) WXK86 (OUN) WXK87 (OUN) WXK93 (DDC) WXL48 (OUN)


### note: locations included in product but...


### BLUO2�BLUE defined for a tower that is controlled by other wfo.


### DEKT2�DEKALB not defined for any tower.


###


### ***************** start of tower product ***********


PRODUCT_START: WWF42 NW5 OUN


### call_sign, city, wfo: WWF42, PONCA CITY, OUN


### locations defined for tower area of coverage:


### ONEO2,  GTRO2 (2 total)


###


T_ENGCCCRVSNW599020320459902032045        AD  NOKC083�119c9902042000





FOR THE CIMARRON RIVER NEAR GUTHRIE, THE LATEST STAGE IS 4.4 FEET


AT 11 AM WEDNESDAY.  





FOR THE CIMARRON RIVER IN OKEENE, THE LATEST STAGE IS 4.4 FEET


AT 11 AM WEDNESDAY.  


### ***************** start of tower product **************


PRODUCT_START: WXK87 N23 OUN


### call_sign, city, wfo: WXK87, ARAPAHO, OUN


### locations defined for tower area of coverage:


### ONEO2 (1 total)


###


�
T_ENGCCCRVSN2399020320469902032046        AD  NOKC011�073c9902042000





FOR THE CIMARRON RIVER IN OKEENE, THE LATEST STAGE IS 2.3 FEET


AT 10 AM WEDNESDAY. 


###


### ***************** start of tower product ************


### call_sign, city, wfo: WXK93, ENSIGN, DDC


### no locations defined for tower area of coverage.


###





ForecastPoint-to-County Associations:


ForecastPoint1 <-> CountyA, CountyB


ForecastPoint2 <-> CountyB, CountyC


ForecastPoint3 <-> CountyD





County-to-Tower Associations:


CountyA <-> TowerX, TowerY


CountyB <-> TowerX


CountyC <-> TowerZ


CountyD <-> TowerY





Resulting Tower Product Contents:


TowerX work product - references ForecastPoints 1 and 2


TowerY work product - references ForecastPoints 1 and 3


TowerZ work product - references ForecastPoint 2
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