Appendix A. RiverPro Data

This Appendix describes the input data sets read and output data sets written by the RiverPro application.  For both input and output data, the data forms are essentially all from either text files or the relational database referred to as the Integrated Hydrologic Forecast System (IHFS).  Operating system environment variables are also read as are “application default” token values.  And although the “tokens” read by RiverPro are technically stored in files, they are discussed separately from the conventional file-based input data read by RiverPro.
A.1   File-Based Input
To control the content of the generated products, four types of files are used:

1) product settings files
2) product section template files
3) time-of-day phrase file

4) river trend phrase file

All of these files must be set up before execution of RiverPro.   Together, these files define the specific content of the generated product.  RiverPro provides an interface for interactive management of the product settings and template files. The time-of-day phrase file supports the custom formatting of time variables in the templates.  The forecast trend phrasing feature, which is useful for generating custom phrases to describe the overall forecast time series for a location, makes use of the trend phrase file.  Each is discussed further in the following sections.

The file formats are designed to be flexible, although they do have some restrictions.  All file information must not only use the proper format and structure, but the information itself must also be valid.  This is particularly true for numeric and date fields.  A problem which can occur is the use of blank records in a file; do not include blank records in the files.  Furthermore, verify that text begins in the first column of each record; do not use a blank character for the beginning of a record.  The files for which comments are allowed are noted below.  Because some data fields in certain files are rather lengthy and may extend past 80 columns, certain records can be terminated by a continuation symbol ("&") and continue on the next record in the file.  
All of these files are normally located in the following directory: 


/awips/hydroapps/whfs/local/data/app/riverpro.

The format of product settings and template files are discussed in Appendix B and C, respectively.

A.1.1   Product Settings Files
These are the product settings that provide the high level control of the product content.  The primary specification contained within this file is the name of the template(s) to use for each product section/subsection.  The file used for a given execution is determined automatically by RiverPro, or can be specified interactively.  The instructions embodied in these files can be customized and new data sets can be saved.

The names of these files are controlled by the user, although the program expects there to be a “default” definition set for the three product categories RiverPro recommends: RVS, FLS, and FLW.   The name of these required files are:
· rvs_def.pcc.xxx

· fls_def.pcc.xxx

· flw_def.pcc.xxx
where the xxx is the office identifier.  This allows a unique set of definition sets to be defined for each office, which is needed for service backup support.

A.1.2   Product Section Template Files
The template files contain phrases for each of the product sections/subsections - i.e. the header, headline, summary, basis, tabular, and call-to-action sections, and the data roundup, impact statement, and crest comparison subsections. 

The names of the template files are listed in the table below.  The xxx suffix is the office identifier.  For an office to be properly configured for recognition by RiverPro, a full set of template files must exist.

Table A-1 RiverPro Template Files

	Product Section
	Filename

	Header
	header.tpl.xxx

	Headline 
	headline.tpl.xxx

	Forecast group summary
	summary.tpl.xxx

	Hydrometeorological basis
	basis.tpl.xxx

	Tabular 
	tabular.tpl.xxx

	Data roundup 
	roundup.tpl.xxx

	Impact statement 
	impact.tpl.xxx

	Crest comparison 
	comparison.tpl.xxx

	Call-to-action 
	cta.xxx


A.1.3   Time-of-day Phrase File

This file contains the phrases associated with the usage of the template time format specifier T_PHRASE.  The time phrase file is named:

timephra.dat

This file contains the specifications for the time phrase formats that are used when the T_PHRASE format is given for a time type template variable.  When the T_PHRASE format is specified, this file is referenced and the associated format specified in the file for the given time period is used to generate the time phrase.

The file contains 32 records organized in the following manner: 8 records are allocated to three specific days - yesterday, today, and tomorrow.  The final 8 records are used for any day which is not one of these three days; e.g. neither yesterday, today, nor tomorrow.

Each record begins with two values identifying the time period for which the format phrase that follows it applies.  The GMT time zone reference is always used for the time periods in this file.  Each time period is given as a beginning hour and an ending hour.  The beginning hour can range from 0 and 23, where 0 corresponds to 00:00.  The ending can range from 1 and 24, where 1 is interpreted as 00:59, and 24 is interpreted as 23:59.  The beginning hour must be less than the ending time.  Also, the ending time of a given time range should be equal to or less than the beginning time of the subsequent time range listed in the file.

The format that follows after the colon uses a fixed string that supports variable substitution.  The only supported variable is named <Weekday> and its value is the weekday as in MONDAY, TUESDAY, etc.  This variable is supported for the time phrase feature only; it is not a template variable.

For each day, the eight records allocated are used to divide the day into eight blocks, which do not have to all be three hours each.  The user can accept the default file settings where each of the eight time slots are for three hours, or the user can customize the file so that the 24 hour day is split in ways they desire.  For example, the 24 hour day can be split into (2) six hour blocks, then the remaining 6 allotted slots can split the remaining 12 hours into two hour slots.

When the T_PHRASE format is used for a time variable, the time period which includes the time value is retrieved and, if instructed, the weekday value is inserted and the resulting string is then inserted as the formatted value of the time variable.  If the time value is not for the three days covered in the file, then one of the phrases specified in the last 8 records of the file is used.   Note that, like all time values, the time zone setting (whether to use office TZ of use location TZ) effects the resulting time phrases portion in the variable <FcstTrend>.

A sample time phrase file is given below.
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Figure A-1 Sample Time Phrase File
A.1.4 Forecast Trend File
The forecast trend phrase file provides the specific phrasing for generating the phrase  value of the <FcstTrend> template variable.  This phrase describes the overall characteristics of the river forecast time series.   This file is named: fcst_trend_phrase.xxx

The forecast trend phrase uses an algorithm-based method which is so detailed that it is described in a dedicated Appendix of this document.  Because this file is used solely for generating the phrase value of the <FcstTrend>, this file is discussed in this Appendix.

A.2  Application Defaults Token Input
Like all WHFS applications, RiverPro uses a number of “.Apps_defaults” tokens to control execution of the program.   A table listing the tokens is given below: 

Table A-2 RiverPro Application Tokens

	Column Name
	Description

	basis_hours_filter 
	Forecast stage/discharge data with a basis time before the current time “minus” this number of hours will not be used when retrieving time series and maximum forecast data.  This token is discussed further below.

	db_name
	IHFS database to access.

	event_expire_withinhr
	Used by VTEC QC operations to define the duration within which to be notified if a proposed event with an action code of NEW is proposed after the prior event has expired.

	office_prefix
	If the selected office identifier is not four characters long, this prefix is prepended to this identifier when presenting the office identifier in the P-VTEC line.  The default value is “K”.

	rpf_linewidth
	Maximum line width for generated product file. 

	rpf_log_dir
	Directory location of RiverPro log files.

	rpf_min_dur_filled
	Defines the percent of a given time period for which valid precipitation data must exist for a non-missing resulting value is returned from precipitation data requests using the <PE> template variables.

	rpf_stage_window
	Defines the numeric window used when determining the trend template variables <ObsTrend> and <Trend> for the purpose of ignoring small fluctuations in the time series data.

	rpf_template_dir
	Location of RiverPro template files.

	show_vtecqc_window
	Display the vtec QC window or not.

If value is “ALWAYS”, display the vtec QC window whether there are errors/warnings or not;
If value is IF_ERROR" (the default value), and  there are no errors/warnings, then NO QC window displayed when select "create product";

	vtec_record_flowoffset
	Defines the range from the record flow value within which a flow value is considered to be “near-record”, for H-VTEC purposes.

	vtec_record_stageoffset
	Defines the range from the record stage value within which a stage value is considered to be “near-record”, for H-VTEC purposes.

	whfs_local_bin_dir
	Directory location of local scripts, such as rpf_issue, which RiverPro uses to control details of the product issuance.

	whfs_product_dir
	Directory location of the generated RiverPro products.

	whfs_editor


	Editor to use within RiverPro when editing the generated text file, viewing log files, and editing template files.

	whfs_tz
	Indicates the timezone to use for formatting local times, assuming that RiverPro does not use   


A.2.1  BASIS_HOURS_FILTER Token

The token basis_hours_filter allows RiverPro to only use forecasts that have a basis time that are within the given hours of the current time.  This helps address the situation where a point was forecast to go above flood level but never made it, and a follow-up forecast RVF was not issued to replace the old, higher than flood level, crest forecast.   This filter applies to the “current observed-max forecast” template variables and the recommendations, which make use of this information.  It also applies to the interface display of the stage time series, and their RiverPro variable counterpart variables, such as <Specstage...>.  The change does not affect the “physical element” variable retrieval of any data, including forecast data.  
Note that it was not practical to add the feature whereby RiverPro looks only within a certain future valid time window when determining the maximum forecast values.  To do so would mean recomputing the maximum forecast values stored in the Riverstatus table based on the RiverPro time window constraints which would have been at the possible detriment of other applications that use this table but don't care about the valid time limit.  A possible future method is to do all the maximum forecast computations on-the-fly, and not have a RiverStatus table, but the machines are currently not considered fast enough to support this method.
A.2.2  RPF_MIN_DUR_FILLED Token

This token allows the user to specify the percentage of data which must be available over a requested duration for a precipitation value to be given a non-missing value. 
Previously, the requirement was set to a fixed 25 % of data which must be available for a non missing precipitation value to be given.  For example, a DCP with a PC sensor may have ceased functioning at 00Z...the request for duration (24 hour)  A2001" precipitation data ending at 12Z the next morning would produce a 24 hour total since more than 25% of the data duration if filled.  This would work well if the all of the rain occurred before 00Z; however, if all of the rainfall or a portion occurred after 00Z, a wrong 24 hour total would be computed.  
Currently the program allows users to specify the percentage of data which must be available over a requested duration for a precipitation value by changing the value of the token: rpf_min_dur_filled.  If the entered value is less than 0 or greater than 1, the default percentage of data (0.25) will be used. This feature applies to PC and PP physical element data. 
A.3  Environment Variable Input
The local time zone is defined for all WHFS applications, including RiverPro, by defining the Unix environment variable $TZ.  This is managed via the WHFS token settings.  The TZ environment variable dictates the local time in reference to the GMT time.  RiverPro has a time zone format feature that allows the user to control whether the product formats time variables using a local time that is the same for all references, or to instead use a method where the time zone uniquely defined for each location is uses.

An AWIPS environment definition script, readenv.sh, is invoked as part of the RiverPro startup operations.  This script defines certain environment variables required for when the RiverPro product issuance process sends official products to the general AWIPS text database. 

A.4   IHFS Database Input
The Integrated Hydrologic Forecast System (IHFS) database provides time-series data, carryover data, and static station data to RiverPro.  This section summarizes the parametric and meta-data information used by the RiverPro application.  The description is intended for use by those managing the data in the Integrated Hydrologic Forecast System (IHFS) database, in part to ensure that the data are defined in a manner usable by RiverPro.  The WHFS HydroBase application provides a user interface to the management of the IHFS database

Throughout the summary below, specific database table and column names are given for reference purposes.  Because HydroBase provides a user interface to the data, the user need not be concerned with the actual table and field names. For those interested, the database tables and fields are described further, complete with data dictionaries and entity-relationship diagrams, in separate documents.

Riverpro reads parametric data from the IHFS database tables.  Some of these tables are dedicated to RiverPro usage; these include the following tables: 
· RpfParams

· RpfFcstGroup

· RpfFcstPoint 
Other database tables containing parametric data are used by RiverPro but are shared among other applications.  These include:

· Admin

· Counties, CountyNum

· Crest

· Descrip

· EligZon, Zonenum

· FloodCat

· Floodstmt

· IngestFilter

· LocArea

· Location 
· NWRTransmitter, CountyTransmit,
· Riverstat

· ShefPe/SHEFProb

· ShefPEtrans

· State

· VTECaction, VTECphenom, VTECsignif (P-VTEC fields)
· VTECcause, VTECrecord, VTECsever (H-VTEC fields)
Dynamic data are read from or written to by RiverPro for a number of database tables, including the below list.  The VTECevent, TextProduct, and FpPrevProd tables are both written to and read from by RiverPro.  VTECevent and FpPrevProd are exclusively used by RiverPro, while TextProduct is used by other WHFS applications.
· ContingencyValue

· Obs PE tables (22 total)

· Fcst PE Tables (5 total)

· FpPrevProd

· ProcValue
· PurgeProduct 
· RiverStatus

· TextProduct

· VTECevent
A.4.1  General Parameters
There are two tables which are used by RiverPro to control certain high-level features of its operations.  These two tables are described below.

The Admin table is used by RiverPro to determine the identifier for the hydrologic service area for which it is creating products.   This field (hsa( in this table is used for information purposes only, although in future builds it is expected to play a major role in handling the duties associated with service backup of neighboring offices.

The RpfParams table is used by RiverPro to define various parameters that control RiverPro processing. 
Table A-3.  RpfParams Database Table Columns

	Table Column
	Description

	ObsHrs
	Integer value giving the number of hours previous to the current time within which to consider observed data.

	FcstHrs
	Specifies the number of hours forward from the current time within which to consider forecast data.

	MissVal
	Character field defining the string used for indicating missing data values.

	MissCat
	Character field defining the string that indicates missing values for the river category.

	MissTim
	Character field defining the string that indicates missing time values.

	RVSexphrs
	The default expiration time, given as the number hours from the current time, for RVS products.

	FLSexphrs
	The default expiration time, given as the number hours from the current time, for FLS products.

	FLWexphrs
	The default expiration time, given as the number hours from the current time, for FLW products

	Fcst_typesrc
	The zero or two-character field used to indicate which type-source code to use for forecast stage data; the value is either blank (use the default implied by the IngestFilter definitions), FF (use QPF-based forecasts), or FZ (use non-QPF-based forecasts)

	Fcst_latest
	An integer switch indicating whether to use all forecast creation times or only the latest forecast time-series, when building the full stage forecast time series.

	Filter_qcrange
	An integer switch indicating whether to filter observed stage data by its quality control flag.


A.4.2   Forecast Point and Forecast Group Definitions
The list of forecast points is extracted from the IHFS database by RiverPro for use in many RiverPro operations and features.  Although RiverPro can support data for non-forecast points in the tabular section, the focus of RiverPro is on forecast points.  For a location to be considered a forecast point by RiverPro, the following conditions must be met:

1)
The location must be defined as a location by defining it in the Location table.  In this table, the location table must be defined as being Active.  Inactive locations are ignored.

2) The location must be defined as a river location by defining it in the RiverStat table.

3) The location must be defined as a forecast point by defining it in the RpfFcstPoint table.  This table requires the forecast point to be assigned to a forecast group; forecast groups are defined in the RpfFcstGroup table.

A location is defined via the WHFS HydroBase application; click on the Location option from the HydroBase menu bar on the main window and select either Add or Modify location.  To define the entry as a river location, click on the RiverStation menu bar option in the main window and select River Gage.  To define the river station as a forecast point, use the Forecast Point Assignment button in the River Gage window.

The RpfFcstPoint table defines the forecast points recognized by RiverPro.  It also defines which forecast group the forecast point is contained.  A forecast point can only be included in a single forecast group.  A forecast group may contain zero, one, or an unlimited number of forecast points.
Table A-4  RpfFcstPoint Database Table Columns

	Table Column
	Description

	lid
	Identifier of forecast point.

	group_id
	Identifier of forecast group containing the forecast point.

	ordinal
	The ordinal value for the forecast point, used for controlling the order of the forecast points.

	chg_threshold
	This float value is used as the change of the threshold to check if the rising or falling of the river stage/flow is minor or significant (including the crest situation). Note that a single threshold tolerance value is used for determining if significant variation in stage, for both regular fluctuation and for crest determination.  The default value is set to 0.5.

	rec_type
	Indicates whether to use the categorical threshold values or monitor values to determine the recommended product.  With the advent of VTEC-base recommendations, this field is not used.

	back_hrs
	Duration of the time period for which to consider observed data in RiverPro product formatting operations for the
given location. The end time of this period is the current time.

	forwardhrs
	Duration of the time period for which to consider forecast data in RiverPro product formatting operations for the given location. The begin time of this period is the current time.

	adjustendhrs
	Number of hours used to extend (adjust) the VTEC event end time for a given location.  The number of hours is added to the computed event end time as defined by the expected time that the location's river data falls below flood level.


The RpfFcstGroup table specifies the forecast point groups recognized by RiverPro.  
Table A-5  RpfFcstGroup Database Table Columns

	Table Column
	Description

	group_id
	The forecast group identifier.

	group_name
	The forecast group name

	ordinal
	The ordinal value used for ordering the forecast groups

	rec_all_included
	Flag to indicate if include all forecast points in the group they belong, exclude those forecast points which have no data. Either Y or N.  The default value is N.


A.4.3   Location Data 
Once a location is recognized as a forecast point, information from many other tables containing associated data are accessed by the RiverPro application.  A summary of these tables and their relevant fields is given below.  
For some of these fields, a detailed explanation of their use is given, due to the importance of the field in RiverPro processing.  For each table, only those fields of particular importance to RiverPro are listed.  The field name is given first, followed by a description of the field.

Most of these fields are available for use as a template variable within RiverPro.  For text fields, the string value specified in the database may be inserted directly into the generated product through use of the template operations, so it is imperative that the string be worded well and in the appropriate context.  This is very important; example template usages are given below for some of these cases.
Admin table:
The HSA column in this table dictates the “host” office for which RiverPro starts.  This is important to service backup operations.
Crest table:

RiverPro inserts the crest stage and crest date when generating the historical crest comparison subsection of the FLS or FLW products.  RiverPro automatically recommends a reference crest stage/date that applies to the current situation, and also displays the crest information and allows manual selection of the crest.  The maximum crest value is a special crest in its use by RiverPro; it is considered to be the record stage and is used to define the record stage category threshold.

	Column
	Description

	stage 
	Crest stage

	Q
	Crest flow

	datcrst 
	Crest data


Descrip table:
	Column
	Description

	proximity
	Describes the proximity of the exact location of the forecast point with reference to its name.  Can be used in the RiverPro templates as the lead-in to the forecast point name.  A typical data roundup template could contain the phrase: "<Proximity> <IdName>, THE STAGE IS...".  For example, if "AT" is the value of the proximity field for the forecast point named "MAGSBURG", the generated phrase would be: "AT MAGSBURG, THE STAGE IS..."

	reach
	Description of river reach.  Can be used in the RiverPro templates to describe the affected river reach.  For example, a data roundup template could contain the phrase: "FLOODING WILL OCCUR <Reach>"; the resulting phrase might read: "FLOODING WILL OCCUR BETWEEN THE HIGHWAY 61 BRIDGE UPSTREAM AND THE TOWN OF ETHANITE DOWNSTREAM".  This reach description should not include information that belongs in an impact statement; it should describe geographic areas, not the impact on those areas


Floodcat table:
	Column
	Description

	minor_stage, 
moderate_stage, 
major_stage,
minor_flow,

moderate_flow,

major_flow
	Defines the value of the categorical stages or discharges.  The choice of which set to use is based on the primary_pe column in the Riverstat database tables. These categorical values are used in RiverPro to determine the categorical river values, which play an important role in the algorithm that determines the recommended product and forecast points to include.  The categorical values also have many implications for template phrases and conditions within RiverPro.  Typically, the minor category is set equal to the flood value.  The values should be defined in increasing order although the record value, determined by the maximum crest value defined in the Crest table, may be less than the major value for locations that have a short period-of-record.


Floodstmt table:
The impact statement information is used in the impact statement subsection of the FLS and FLW products, provided that the impact stage/statement variables are specified in the template.  RiverPro automatically recommends an impact stage/statement that applies to the current situation, and also displays impact statements and allows manual selection of the impact stage(s).  

	Column
	Description

	stage 
	 The stage for the corresponding impact.  Note that this is an absolute value and does not in any way imply a stage range.

	datestart 
	 Start date for which the corresponding impact statement applies, given as the month and the day.

	dateend 
	 Ending date for which the corresponding impact applies, given as the month and day.

	statement 
	The impact statement.  A typical usage in the impact subsection template is to define the phrase: "At <ImpactStg> FEET, <ImpactDescr>", where the resulting phrase may read: "AT 20.0 FEET, THE FOLLOWING AREAS ARE INUNDATED...". 
If mixed case text is to be used in the products, the text should be given in mixed case.  RiverPro has the capability to convert mixed case to upper case, but it cannot convert upper case to mixed case.  Therefore, if there is any chance that mixed case will be used in the future, specify the text in mixed case.  The wording of the impact statements must agree with the context defined by the template phrase.  All impact statements for all locations should be given in a similar context.  Some guidelines for defining impact statements are:

  1)
Do not reference the corresponding flood stage value as this is already defined by the associated impact stage.

  2)
Do not reference the forecast point name unless appropriate, as this is already defined by the associated location identifier.

  3)
Do not reference the departure from flood stage for the current impact stage as this is available thru other means in the template processing and because the flood stage may be changed someday.

  4)
Present the impact in the active sense, not in the past, present, or future tense.  If this is not practical, it is probably best to use the present tense.  Use phrases such as "MAIN STREET FLOODS...", rather than "MAIN STREET WAS FLOODED", "MAIN STREET IS FLOODED...", or "MAIN STREET WILL BE FLOODED", etc..

  5)
Be thoughtful when inserting implied pauses or terminators such as "...", dashes, slashes, etc.

  6)
Do not reference historical floods associated with the impacts.  This information can be conveyed in most cases via the historical crest comparison subsection.




Location table:

	Column
	Description

	name 
	Name of the location.

	county 
	County for the location.

	hsa
	HSA defined for this location.  Only locations which match the currently selected HAS are considered.

	state 
	State for the location.

	Type
	Location type.  If it is defined as inactive, RiverPro will not consider the location.

	tzone 
	Time zone for the location.  As an option, can be used to specify how to format time variables for the location.


LocArea table:
	Column
	Description

	Area
	Provides for a descriptive phrase to be associated with the location, which can be used directly in the RiverPro variable. <LocGeoArea>.  Typically this may include a description of the specific geographic areas affected by flooding, but it can be used per local office discretion.


RiverStat table
	Column
	Description

	stream 
	River or stream name.

	primary_pe
	Defines the physical element which dictates whether this location is managed in terms of stages values or discharge values. It is used to determine which set of categorical river values should be used, and for loading the river time series of data.

	bf 
	Bankfull stage.

	action_flow
	Action flow.

	wstg 
	Action stage.

	Por 
	Period of record.

	fq
	Flood flow.

	fs 
	Flood stage.  This value is not used in conjunction with the categorical stage determinations, although it is typically equal to the minor flood category.  Certain template variables are derived using the flood stage.

	zd 
	Zero datum level for gage.


Geographic tables:

Every location is defined as being in a specified state, county, and zone.  The EligZon and Counties tables contain a list of the zones and counties that are defined in the IHFS database, respectively.  These tables should include all zones and counties within the service area of the office, but they can include other zones and counties also.  The ZoneNum and CountyNum table define the zones and county number(s), respectively, to be associated with a given forecast point.  If the forecast point is included in the product, RiverPro uses the number(s) to construct the UGC.  The State database table defines the states known to the locations.
IngestFilter table:

This table is used by RiverPro to determine which stage or discharge data to load when there are data available from more than one type-source (TS) for a location.  The ts_rank field dictates which TS to attempt to use first.  If it is not available, the next ranked TS is used, etc.
NOAA Weather Radio Tables:

The NWRTransmitter table lists all the NWR towers of interest to the office.  This should include all towers whose signal area covers some portion of the office(s area.  RiverPro makes use of the tower(s product code when determining the product identifier of products generated for the NWR/CRS.  The CountyTransmit table defines the geographical relationship between the NWR towers and the counties.  This is used to determine the Listening Area Codes contained in the header of NWR/CRS products.
SHEF translation tables:

The SHEFPEtrans database table provides a method for formatting certain physical elements which are coded in numeric fashion.  These include Agricultural, Ground, Ice, Weather, etc. physical elements.  This table contains phrases associated with the possible numeric values for these coded elements.  This table can be used when formatting these elements using the RiverPro <PE…> variables.  

The SHEFPE database table may be used for these variables for converting the values, which are assumed to be in English units, to be represented as metric units.

The SHEFprob database table may also be used for these variables when retrieving data for specific requested probabilities.

VTEC lookup tables:
A collection of lookup tables are used to define the candidate values for the various P-VTEC and H-VTEC fields.  There are three tables for the P-VTEC codes: VTECaction, VTECsignif, and VTECphenom.  There are also three tables for the H-VTEC codes: VTECsever, VTECcause, VTECrecord.
A.4.4  Dynamic Data
The RiverStatus table is used to determine the current observed and forecast data for the river locations.  These are used to compute the recommended product for each given forecast point.  The full time series data that are retrieved later should be in agreement with these RiverStatus values.
Besides the time series river data, other observed and forecast physical element tables can be accessed.  These may be accessed when retrieving data for alternate physical element using the <PE…> template variables.  Also, data from the ContingencyValue and ProcValue tables may be accessed, based on the type-source code specified in the <PE…> variables.

RiverPro also accesses an assortment of dynamic data that tracks the product information.  These data are read from the VTECevent, FpPrevProd, PurgeProduct, and TextProduct tables used to track the issuance of official products.  

Other dynamic tables include the VTECevent and FpPrevProd tables, which play a critical role in tracking a VTECevent through its life cycle, and also in determining the RiverPro recommendations.  

A.4.4.1 River Time Series Data

The Height, Discharge, FcstHeight, and FcstDischarge tables provide the full time series read by RiverPro and possibly also used in template variables.   

The observed data time series only considers data with an observation time after a certain number of hours before the current time.  This number of hours can be defined for each point, using the backhrs value from the RpfFcstPoint table.  If the value is not valid, then it uses the obshrs value defined in the RpfParams table.  This feature ensures that old observations are not used.  

The forecast data time series only considers values with a basis time after a certain number of hours before the current time, as defined by the “basis_hours_filter” token.  Also, only values that have a valid time before a certain number of hours after the current time are used.   This number of hours can be defined for each point, using the fcsthrs value in the RpfForecastPoint table. If the value is missing, then the default fcsthrs value from RpfParams table.  This feature ensures that only forecasts issued in the recent past and which are for times not too far in the future are used.   

RiverPro also considers the type-source of the data if there are more than one time series of data for a given location and physical element.  This type-source check is done for both observed and forecast data.  For observed data, it uses the type-source “ranking” defined in the IngestFilter table.  
After filtering out data using the time filters for the forecast basis time and the forecast creation time, it can use a similar ranking method for forecast data or it can be forced to always use the FF or FZ type-source. This choice for forecast data usage is dictated by the value of the Fcst_typesrc column of the RpfParams table.   The ranking value is specific to a given forecast point.  If the ranking is identical (e.g. both are “1”), then the default order of the database server is used, which is generally alphabetically.  In such a case, “FF” is used before “FZ”.  
When building the forecast time series, RiverPro uses the setting defined by the fcst_latest column in the RpfParams table to control whether to use all forecast creation times or only the latest forecast time-series, when building the full stage forecast time series.  This setting is not specific to a given forecast point; it is defined to apply to all forecast points.
The values in the RpfParams and RpfFcstPoint tables, and the basis hours token, are discussed earlier in this Appendix.
A.5 File-Based Output
The product files formatted by the RiverPro application are typically stored in the directory:

/awips/hydroapps/whfs/local/data/product

The files are named work_product.####, where #### is the process identifier of the RiverPro session generating the file.  When products are issued, the work_product.#### is copied to the file rpf_product.####, and if the product is a VTEC product, the actual VTEC ETN codes are inserted into this copied file.
If an NWR product is being generated, then upon issuance, the work_product.#### is split into multiple files.  There is one file for each NWR tower/transmitter destination in the generated product.   The names of the file are named according to the transmitter product code defined in the NWRTransmitter database table.  The manner in which the product code is used is discussed in the NWR product generation section in the body of this document.
Riverpro also generates a series of log files during the user session.  These log files are described in the body of this document, and include the session log file, the issuance log file.  A separate process, process_rpf_backup_msg, which receives Riverpro information from backup sites also generates a log file.  All three files can be viewed from the RiverPro interface.

A.6 IHFS Database Output 
When a product is issued by RiverPro, a copy of the product is stored in the TextProduct table. The user can control how many versions of a given product to keep by defining the text product purge parameters in the database table PurgeProduct.  
The “prodtype” column describes the product type which RiverPro generated and inserted into the TextProduct table.  This table is also populated by the SHEF Decoder application.  The prodtype column has the following possible values:

	Class of products
	Description
	Prodtype value

	Operational
	Non-VTEC Official
	W

	
	VTEC Official
	V

	
	NOAA Weather Radio
	R

	Practice
	Non-VTEC Official
	Q

	
	VTEC Official
	T

	
	NOAA Weather Radio
	N

	Data
	Observations (e.g. RRS)
	O

	
	Forecasts (e.g. RVF)
	F

	
	Contingency (e.g. FFG, FFH)
	C


If a product is a VTEC product, then information about the issuance is written to the VTECevent table.   For all products issues, information about the issuances is written to the FpPrevProd table (i.e. Forecast point Previous Product).  

00�03: AFTER MIDNIGHT YESTERDAY


03�06: EARLY YESTERDAY


06�09: YESTERDAY MORNING


09�12: YESTERDAY LATE MORNING


12�15: YESTERDAY EARLY AFTERNOON


15�18: YESTERDAY AFTERNOON


18�22: YESTERDAY EVENING


22�24: AROUND MIDNIGHT


00�02: AROUND MIDNIGHT


02�06: EARLY THIS MORNING


06�09: THIS MORNING


09�12: LATE THIS MORNING


12�15: THIS AFTERNOON


15�18: LATE THIS AFTERNOON


18�21: THIS EVENING


21�24: LATE TONIGHT 


00�03: AFTER MIDNIGHT TOMORROW


03-06: EARLY TOMORROW MORNING


06�09: TOMORROW MORNING


09�12: LATE TOMORROW MORNING


12�15: EARLY AFTERNOON TOMORROW


15�18: TOMORROW AFTERNOON


18�21: TOMORROW EVENING


21�24: BEFORE MIDNIGHT TOMORROW


00�03: EARLY <Weekday> MORNING


03-06: <Weekday> MORNING


06�09: <Weekday> MORNING


09�12: LATE <Weekday> MORNING


12�15: <Weekday> EARLY AFTERNOON


15�18: <Weekday> AFTERNOON


18�21: <Weekday> EVENING


21�24: <Weekday> BEFORE MIDNIGHT
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