2.   Summary of RiverPro Operations
This section gives an overview of the method by which RiverPro generates NWS river products.  First the basic steps are enumerated, followed in this section by a brief overview of each of the steps.  Subsequent sections provide detail on each of the steps required to manage the product generation operations. 

RiverPro creates products using a structured, sequential procedure over which the user has considerable control, by either configuring pre-defined settings or by interactively customizing the product generation process.  

The basic steps for generating a product are as follows:

 1)
The input data needed for determining the recommended product generation settings are retrieved.  Data are loaded for each river forecast point, including stage or discharge data representing the current hydrologic characteristics, static data such as the threshold stage or discharge values, and "carryover" information maintained from previous executions of RiverPro.  Input data are discussed in detail in Appendix A.

 2)
The recommended product to generate (i.e. RVS, FLS, or FLW) and forecast points to include is determined using the input data and derived data.  The pre-defined instructions for generating the recommended product are then loaded.  The program then determines any applicable flood impact statements and historical crest comparisons that may be referenced in the generated product text.  The complete method for determining the recommendations is based on VTEC event rules and is detailed in Section 3.0.

 3)
The user then interactively customizes these recommended settings, if desired.  This can include changing high-level product settings such as which product to generate, which forecast points to include in the product, or which phrase templates to use.  RiverPro templates contain the detailed instructions for creating the product, including the actual phrases to be inserted into the product.  


Customization of these settings is performed via the RiverPro graphical user interface.  The settings themselves are described in detail during the explanation of how RiverPro generates products, which is covered in Sections 4.0 thru 7.0.  The content and internal storage of the product settings information is covered in Appendix B.

 4)
RiverPro then generates the product using the specified settings and the phrase templates.  The templates and the template variables are described in detail in Section 8.0 and in Appendix C, D, and E.  After reviewing and editing the product as necessary, the product is issued.
An overview of each of the above steps is given in the following sections
2.1 Data Retrieval
RiverPro extracts certain data upon initiation; the remainder is accessed on an as-needed basis.  Detailed info on each data set is provided in Appendix A.  The initial data sets read by RiverPro include the following:

· Geo-political information: River forecast point information and information regarding their associated forecast groups and counties.  Forecast groups are typically defined in accordance with river reaches or river basins and include one or more forecast points.  One or more counties are defined as being “associated” with a forecast point; this is not limited to defining which county actually contains the forecast point location.

· Location information: For each forecast point, pertinent station information, including the stage or discharge category threshold values, flood stage or discharge, etc.

· Previous event/product information: For each forecast point, information associated with the previous product in which the forecast point event was last included (a.k.a. carryover data).  This includes all the VTEC codes for the event, the maximum stage or discharge and its time at the time of the previous product, and it includes the product category (i.e. FLW, FLS) of this previous product.

· Hydrometeorological data: For each forecast point, hydrologic data that includes the latest observed stage or discharge and the maximum forecast stage or discharge for each forecast point.  This also includes the full time series for the data.  Loading of this data comprises most of the time Riverpro spends at application startup.

In the above items, references are made to “stage or discharge”.  For each forecast point, RiverPro extracts data for one or the other physical element, based on which element is designated for the river station in the IHFS database as the primary element.  If data are not available for the primary element, it will not attempt to use the other element.   

Some locations have data available for multiple “type-source” codes (i.e. RG for GOES DCP data, RP for land-line data).  To accommodate this, the concept of type-source “ranking” is also employed when obtaining the stage or discharge value, where RiverPro first tries to retrieve the value for the highest type-source code for the primary element.  If data for it is unavailable, then it tries to retrieve the value for the next highest ranked value and so on.

When determining the maximum forecast value for a location, RiverPro uses an instruction specific to each forecast point that dictate whether it should use the maximum forecast from only  the latest issued time series of forecast data or whether it should look at all time series of forecast data.  Using only the latest forecast time series is the normal mode and results in the fastest processing.  Use of previously issued forecast time series is recommended if the latest time series does not cover part of the forecast  time period of interest.  This mode is slower, but allows any long-term (e.g. 2+ weeks) forecasts to be considered together with short-term forecasts (e.g. 1-5 days) that were issued more recently.  This (use latest forecast( instruction is defined in the IHFS database as part of the river station parameters.

RiverPro initially loads the full observed and forecast time series data at program startup.  These are needed in order to determine the times that the forecast point location rises above and falls below flood level, which in turn are needed for use in the VTEC-based product recommendations computed at program startup.  The forecast time series are re-read when needed by later operations in the program.  This re-reading ensures that the latest forecast data are always used.  

The observed time series data is load only if new data arrives, as determined by checking whether the current observed value has been updated in the RiverStatus database table.    It checks for new data at key processing moments in the application, such as when creating products, displaying VTEC information, reloading river time series data, displaying stage/discharge data, and switching offices. 
2.2   Determination of Recommended Product and Forecast Points
RiverPro analyzes the current observed and maximum forecast data values, together with the carryover VTEC information, and recommends a product category and a set of forecast points to include in the product.  Although RiverPro is capable of generating a product with other product categories, when recommending a product it only considers the following product categories: 
· Hydrologic Statement (RVS)
· Flood Statement (FLS)
· Flood Warning (FLW)
Furthermore, RiverPro always recommends an OUP (Official User Product) style product, not an NOAA weather radio product.
The product category recommendation reflects NWS policy, in which an RVS is used for non-flood situations, an FLS is used to continue or to cancel or expire flood events, and an FLW is used to report initial or increased levels of flooding.

The recommended forecast points to include are based on which product category is being created, and by making sure that events referenced in previous products are properly ended, and some other considerations.  Although RiverPro is capable of inserting information in the product for locations other than forecast points, when RiverPro determines which locations to recommend for inclusion, it only considers official forecast points. 
The product settings are then loaded for the default product that is recommended (i.e. RVS, FLS, or FLW).  These product settings have predefined instructions that the user can edit and save; they include instructions on whether to create a segmented product, and if so, whether to segment by forecast point, forecast group, or county.  If segmenting a product, the settings control whether or not to include the VTEC codes.  If included, then the settings also specify which VTEC product mode to use (operational, experimental, experimental/operational or test). The default product mode is operational (O).  A user interface is available within RiverPro to manage all this information.
2.2 Definition of the Product Content
The specific content is controlled by the set of instructions referred to as product settings.  Two high-level attributes of the product settings are:


· which forecast points to include in the product

· which product category to generate  
For routine products, the forecast points to include are usually pre-defined; for non-routine products, the recommendations provide the initial definition of which forecast points to include, which the user can then customize.  In any case, the user can either accept the RiverPro recommendations for these two settings or can customize them.

The next step is to define the specific contents of the chosen product.  Again, the program makes recommendations which the user can accept or can customize.   If the user customizes the settings, they can be saved for use in future RiverPro sessions.  

These settings are grouped by the various sections/subsections that are generated in the product.  A given product can include any combination of these sections, in almost any order.  The only section that is mandatory is the product header section, and it is always included first.  Note that for NWR/CRS products, the header section is handled in a unique fashion.

The figure below lists all those sections that can be included in products.   

 
Figure 2 -1 RiverPro Product Sections/Sub-sections

Each section/subsection has a template that defines its specific content.  The choice of which template to use is one of the primary instructions in the product settings. 
RiverPro provides an interface window for modifying all settings for the product currently being generated, including the product structure settings such as segmented or not, and if so, how to segment and whether to use VTEC codes.  This interface is accessible via the main menu option “Settings|Modify Product Sections...”.  The user can accept the recommended settings or can use this interface to adjust the settings as needed. 
RiverPro also has an interface window intended to allow the user to review any VTEC information for events contained in the current proposed product and previous products. This window is available from the main menu bar by selecting “Settings|Modify VTEC Settings…”.  Initially, the VTEC codes contain the program-recommended values.  The interface window provides the ability for the user to override the VTEC codes for individual segments. 



Figure 2-2 Sample RiverPro Flood Warning Product
2.4   Generation of Product Text
At this point, the desired product and forecast points to include have been specified and the product settings such as which templates to use have been specified.  The product is now generated using these instructions and the templates themselves.

The template phrases consist of fixed text interspersed with template variables.  To assemble a phrase, the value of any variables, whether they be a string or a number, is used to (fill-in-the-blanks".  Then the phrases are concatenated to form readable product text.  Also, the values of these variables can be used in conditional expressions that determine whether a given template phrase is included in the product.

If the corresponding product is officially issued, as described later, the carryover data is created and stored for use in future product generation.  Samples of actual product generated by RiverPro are given below.  



            Figure 2-3 Sample RiverPro Daily River and Lake Summary Product

2.5   Editing the Product
Editing of the generated product is supported within RiverPro.  If the output product is edited, changes should be made only to the style aspects of the product.  The components of the product listed below should not be changed via the editor; if changes are needed, use the method noted below after the component description.

· VTEC Codes - Change by using the user interface window provided within RiverPro

· Forecast points which are included within the product  -  Change by editing the selections in the list in the main RiverPro window.

· Numeric values included in the product such as the forecast and observed stages, stage categories or times, etc.  - 
Changes should be made in the IHFS database, so as to change the data at its source and ensure consistency among all the applications using the data.  Use the TimeSeries application or other methods.
If changes are made outside of the environment known to RiverPro, this will cause the RiverPro recommendations to be unreliable the next time the RiverPro application is executed.  

When a user requests an edit of the RiverPro product, RiverPro invokes a script, which in turn invokes the editor.  The script used is defined by the value of the token whfs_editor.  Normally, the value is defined to point to: 


/awips/hydroapps/whfs/local/bin/whfs_editor 

This script simply initiates an edit session using the work product filename provided by the RiverPro invocation of the script.  The user can customize this editor script to control which editor is used, and how it is used.

2.6 Issuing the Product 
The method for issuing the product is described in detail in Appendix F.  Products are issued as either operational, test, or practice products, based on the mode of the AWIPS workstation.
The RiverPro interface provides an option for reviewing the Product Issuance log file.  This allows review of the messages related to product issue requests.  In order to minimize the possibility of an inadvertent issuance of a non-operational or otherwise unintended product, always review the product before issuance.
2.7   Automatic Execution of RiverPro
For products describing specific events, RiverPro is run in an interactive mode, following the steps outlined in the previous sections.  Alternatively, one can run RiverPro in a non‑interactive mode. Typically, the non‑interactive runs of RiverPro would be performed for a routine product.  Currently, this feature is not available for NWR/CRS products.

The complementary application, called rpf_batch, which supports this feature, is invoked with a set of command line arguments.  One of these arguments specifies the name of the product settings file, which has all the high‑level instructions on how to create the output product.  Note that these options can be modified and saved using the Settings options in the interactive version of RiverPro.

A sample script, run_rpf_batch, is provided with the application to demonstrate how this new feature could be exploited.

The rpf_batch application supports the following command line arguments:

a)  Database Name

This is the name of the IHFS database to use, typically given as hd_ob#xxx, where “_ob#” is the version number of the database, and xxx is the host office identifier.  The database name should not be hardcoded as the script provides an environment variable DB_NAME to specify the name.  This argument is mandatory.
b)  Product Settings File Name

The path and filename of the product content control file to be used in the generation of the product. The settings file name specifies the office identifier in the suffix of the filename. This argument is mandatory.

c)  Product Output File Suffix

This suffix is used to provide explicit control over the names of the generated product and log files created by RiverPro.  This is very helpful when setting up the script which issues the product.   If not specified, the process id number will be used

The batch mode of RiverPro does not recommend any forecast points for inclusion.  The settings file should contain a predefined list of locations (via the INCLUDE_POINTS record instruction), or the tabular section “physical element” variables can be used to specify the forecast points.  For any included forecast point, there will no attempt to recommend any impact statements or crest comparison info.
2.8  RiverPro Log Files
Three types of log files are managed by RiverPro.  
· Session log

· Product issuance log

· Backup receipt log

The first is a session log file which logs detailed information about events and actions performed by the program and the user.  Most of these messages are informational, although error messages can also be written.  The second is a log file that is only written to as part of the product issuance process, while the third log file contains information regarding the receipt of backup information from neighboring offices.  
The issuance and backup receipt log files are not per-session log files; they are organized as a daily file.  If no issuances or backup receipts are performed for a given day, no log file is written, respectively.
These logs are displayable to the user by selecting options provided in the RiverPro user interface. These files are purged regularly by the standard WHFS purge_files operation, which is scheduled via the Linux cron.

Although the user should not need to be concerned with the file locations, note that all sets of RiverPro log files are written to the following directory:


/awips/hydroapps/whfs/local/data/log/riverpro

The session message log files are named: rpf_message.log.pidnum, where pidnum is the session’s process identifier.  The other two log files are named: rpf_issue.log.yyyymmdd and process_rpf_backup.log.yyyymmdd.

2.8.1  Session Log Files
During the course of executing RiverPro, various messages are logged to the message log file.  The message file is written during each session of RiverPro.  The filenames include the id of the shell process executing RiverPro, thereby ensuring unique log files even if more than one RiverPro session is underway.  

The messages contain warning, error, and fatal condition messages, and general interest information.  Warning messages are often informational in nature and do not necessarily mean there is an actual problem.  Error messages are more symptomatic of a problem that should be at least reviewed, and possible corrected.

The log file also contains status messages that indicate the program is performing some operation or that give the value of some program setting.  It includes messages which show the raw output of the product generation process, before the word wrap function manipulates the output to form paragraphs. 

The message log may report errors regarding the reading of information in RiverPro settings files [a.k.a. product content control (pcc)] and product section template files.   Errors can occur when reading the settings files.  At startup, when Riverpro loads the list of settings files for later use, the name of the pcc file currently being read is logged.  This can be very helpful in the unusual case that a serious error occurs when reading an invalid pcc file.

At startup, RiverPro attempts to read the names of all the templates from the template files.  If there are errors in the template files, this can be the first indication of the errors. To assist the user in determining where the errors occurred, the message logs notes which template file is being read.  This is helpful since errors in reading the template keywords can occur at this time.  
Errors can occur when creating products and reading template records.  Again, to facilitate user tracking of errors, error messages in templates indicate the line number and template name.  This was done for most of the more common template read errors; i.e. primarily those that can not distinguish the keyword portion of the template record. 

2.8.2 Product Issuance Log Files
When the user issues a product, RiverPro performs this operation using the script rpf_issue, located in the directory:


 /awips/hydroapps/whfs/local/bin.  
Output from the script is dependent on the type of product being issued and also possibly on some local configuration of the rpf_issue script.  The product issuance operation is detailed in Section 9, which covers service backup operations, and Appendix F, which describes product issuance operations.
2.8.3   Backup Information Receipt Log Files

When a RiverPro product with VTEC codes is issued from offices for which an office has service backup responsibility, the remote offices transfers data on this issuance to the backup office.  This information is used if the backup office must later assume operational status for the remote office.  

The information is received using the AWIPS Wide-Area-Network (WAN) and is automatically ingested by the process_rpf_backup_msg process, external to RiverPro.  Nonetheless, because this receipt and ingest are performed for RiverPro purposes, the log file written to by this process is viewable from RiverPro.  The process_rpf_backup_msg script is located in the directory:


/awips/hydroapps/whfs/bin.  
The operation of this script is described in Section 9, which details the service backup operations.
Product Header section - identifies the product category, issuing office, etc.  It includes the Mass News Disseminator (MND) section specified in NWS Directive 10-1701.





Headline section – gives an overview of the product contents by providing information that is neither specific to a single forecast point or group, and attempts to summarize the overall product. �


Basis section - describes the hydrometeorological basis for the flood event(s) described in the product.�


Summary section – generates phrases for each forecast group, where a forecast group typically comprises the forecast points in a river �


Tabular section - presents data for river forecast points or other locations in a tabular form.�


Point-specific section - for each river forecast point; consists of three sub-sections:


Data Roundup subsection - presents data in narrative form.


Impact Statement subsection - describes the impact of the flooding


Historical Comparison subsection - compares flood with previous flood crests.





Call-to-Action section.








WGUS44 KHGX 180325					Header Section


FLWHGX


BULLETIN - IMMEDIATE BROADCAST REQUESTED


FLOOD WARNING


NATIONAL WEATHER SERVICE HOUSTON/GALVESTON, TX


1025 PM CDT SUN JUN 17 2007


							Headline Section


...THE NATIONAL WEATHER SERVICE IN HOUSTON/GALVESTON HAS ISSUED A FLOOD WARNING


FOR THE FOLLOWING RIVERS...





  TRINITY RIVER NEAR MOSS BLUFF AFFECTING CHAMBERS AND LIBERTY COUNTIES


							Call-to-Action Section


PERSONS WITH INTERESTS ALONG THESE STREAMS SHOULD KEEP ALERT TO


RISING WATER AND TAKE ALL PRECAUTIONS TO PROTECT THEIR PROPERTY. DO


NOT DRIVE OR WALK INTO FLOODED AREAS THE DEPTH AND WATER VELOCITY


COULD BE TOO GREAT FOR YOU TO CROSS SAFELY. MOTORISTS SHOULD AVOID


ANY WATER COVERED ROADS AND FIND AN ALTERNATE ROUTE. LIVESTOCK AND


EQUIPMENT SHOULD BE REMOVED FROM THE FLOOD PLAIN IMMEDIATELY.





STAY TUNED TO NOAA WEATHER RADIO OR OTHER NEWS SOURCES FOR FURTHER


UPDATES.





TXC071-291-181525-					UGC Segment


/X.NEW.KHGX.FL.W.0031.070618T1200Z-000000T0000Z/	VTEC Codes


/MBFT2.1.ER.070618T1200Z.070620T1800Z.000000T0000Z.UU/


1025 PM CDT SUN JUN 17 2007�							Data Roundup Sub-section


THE NATIONAL WEATHER SERVICE IN HOUSTON/GALVESTON HAS ISSUED A


							


* FLOOD WARNING FOR


  THE TRINITY RIVER NEAR MOSS BLUFF.


* FROM MONDAY MORNING UNTIL FURTHER NOTICE ...OR UNTIL THE WARNING IS CANCELLED.


* AT 1000 PM SUNDAY THE STAGE WAS 14.7 FEET.


* MINOR FLOODING IS FORECAST.


* FLOOD STAGE IS 15.0 FEET.


* FORECAST...RISE ABOVE FLOOD STAGE BY MONDAY MORNING AND


CONTINUE TO RISE TO NEAR 15.7 FEET BY WEDNESDAY EVENING.





$$





FGUS51 KGYX 211800


RVDGYX							Header Section


NHZ001>003-005-007>009-VTZ004-007-010-012-MEZ009-012-014-020>021-220600-


DAILY RIVER AND LAKE SUMMARY


NATIONAL WEATHER SERVICE GRAY


200 PM EDT THU JUN 21 2007





.B PWM 0621 DC07062114 DH12/HG/DRH+24/HGIFF		Tabular Section





:  STATION                 FLOOD  7AM   24-HR    7AM


:ID       NAME             STAGE STAGE  CHANGE FORECAST


:                                                FRI


:CONNECTICUT RIVER


NSTN3 :NORTH STRATFORD     13.0: 3.57/:  0.13:  3.70 /


DLTN3 :DALTON              17.0: 8.16/:  0.05:  8.40 /


WELV1 :WELLS RIVER         11.0: 2.34/:  0.04:  2.60 /


WLBN3 :WEST LEBANON        18.0: 4.13/: -0.10:  4.00 /





[excerpt deleted…]�


:KENNEBEC RIVER


SIDM1 :NORTH SIDNEY        17.0: 6.42/: -0.03:  6.30 /


.END
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