8.0   RiverPro Template Features 

As discussed in previous sections, the product content control at the highest level is enabled by a set of definitions referred to as the product settings.  Contained within these instructions are the names of the templates to use for each of the product sections/subsections.  The templates provide the lower level control of the product content.  It is in templates that the actual product wording is controlled.

The format of the RiverPro template follow a specific set of rules, as described in Appendix C.  
8.1   Template Features
There are different forms of the templates used in the different product section/subsections.  All template forms include phrases that are inserted into the product.  The templates for most sections allow phrases to include variables whose value is inserted within the phrase.   This feature is called “variable substitution”.  Of these, the templates for some of these sections support the specification of a conditional expression associated with the phrase; the phrase is inserted into the product only if the condition evaluates to True.  This is called “conditional control”

The template form for the headline section supports a “nested control” strategy that is quite different from the templates all other sections.  The different template features are detailed below.
a) Phrase Insertion - All templates allow template phrases to be inserted verbatim into the product. For the basis and call-to-action sections, only the phrase insertion feature is supported.

b) Variable Substitution - Templates for all sections except the basis and call-to-action sections allow the values of RiverPro variables to be substituted in the phrase.  Variable substitution usage can be demonstrated in the headline section.  If the phrase "The following rivers are included in this warning: <RiverList>" is specified in the template, then a list of rivers is substituted in place of the <RiverList> variable name in the phrase to form a full meaningful phrase.

c) Conditional Control - For the templates used in the summary, headline, and data roundup sections, phrases are inserted only under certain circumstances.  An example is in the data roundup subsection, where the template phrase "THE HEIGHT ABOVE FLOOD STAGE IS <FcstFSDeparture> FEET" is instructed to be written only if the <MaxFcstStg> value is greater than the <FldStg> value.  The conditional statement associated with the phrase may read: "( <MaxFcstStg> GT <FldStg> )". 

d) Nesting Control - The headline section has unique processing controls to allow it to present information based on VTEC action codes and individual events.  This processing is discussed in the Section 4.3 and Appendix C.
8.2   Templates Processing
The templates are processed in ways depending on the product section/subsection text being generated.  Each of these methods is explained below.

a) Single Use Template - The same, single template is used for the header, basis, headline, and tabular sections.  The resulting text is inserted into the product. These sections/subsections do not present information specific to a single forecast point or forecast group.  For the tabular section, although it presents information for multiple locations, the tabular template is only processed use.  This is accomplished through use of specialized template instructions which provides the easiest way to control the tabular section content; using a template for each forecast point would be too cumbersome.
b) Repetitive Same Use Template - For the impact and comparison subsections, the template is processed for each forecast point in the section.  The same template is used repeatedly for each of the included forecast points; there is no way to specific that a unique template should be used for a given forecast point.

c) Repetitive Unique Use Template - For the summary section and the data roundup subsection, a unique template can be used for each forecast point or group in a section/subsection.  When creating these sections, product text is generated by looping on each of the forecast groups or forecast points, respectively.  Then, for each iteration through the loop, a template is processed for the forecast group or forecast point.  A default template is specified for use with each template but the product definitions can be configured to override the default and use a unique template for each forecast group or forecast point.  This allows the template to be customized for the particular characteristics of the forecast group or forecast point.

d) Multiple Single Use Templates - Multiple templates are used for the section/subsection. This method applies only to the call-to-action section.  Each template contains a single call-to-action statement, thereby allowing specification of one or more call-to-action statements (i.e. templates) as desired.

The list below summarizes the different template forms and their usages for each product section/subsection.   Also listed are whether the section phrasing applies to specific river forecast groups, forecast points, VTEC actions, or contains phrases independent of these three entities.
Table 8-1 Product Section Template Features

	Product Section
	Template

Data

Specificity
	Template Features

Supported
	Template Processing

Method

	Header
	Independent
	Phrase Insertion

Variable Substitution
	Single Use Template

	Headline
	Independent

VTEC action

Forecast point
	Phrase Insertion

Variable Substitution

Conditional Control
	Single Use Template

	Basis
	Independent
	Phrase Insertion
	Single Use Template

	Summary
	Forecast 

Group
	Phrase Insertion

Variable Substitution

Conditional Control
	Repetitive Unique Use Template

	Tabular 
	Forecast 

Points
	Phrase Insertion

Variable Substitution
	Single Use Template

	Data Roundup
	Forecast

Point
	Phrase Insertion

Variable Substitution

Conditional Control
	Repetitive Unique Use Template

	Impact Statement
	Forecast point
	Phrase Insertion

Variable Substitution
	Repetitive Same Use Template

	Historical 

Crest
	Forecast

point
	Phrase Insertion

Variable Substitution
	Repetitive Same Use Template

	Call-to-Action
	Independent
	Phrase Insertion
	Multiple Single Use


Templates for all sections except the tabular section process the template by reading the entire template into a temporary buffer.  The buffered template information is then used to generate the product text.  This imposes a limitation in that only one set of instruction in the FORMATS-VARLIST records are buffered.  If the template specified these paired records more than once, only the last pair is used; all preceding definitions are lost.  The result of this is that only one format can be specified for a given variable.  
In the tabular section, the template is not buffered, but is processed on-the-fly.  Therefore, multiple FORMATS-VARLIST records can be specified and will be processed individually.

Note that if RiverPro cannot resolve the structure or format of the template instructions, RiverPro issues an error message and continues processing the template and generating the product.

8.3   Template Variables
A fundamental concept of the template approach used in RiverPro is that variable names can be specified in the templates.  Variables can appear in template phrases and conditional statements.  They can also be used in variable lists that are used together with the template format specifiers, as described later.  Remember that some sections/subsections only support phrase insertion in templates; i.e. they do not support variable substitution.  If a variable name is given in one of these templates, the variable name itself is simply echoed verbatim in the output text.

All the variables available within the RiverPro application are listed in Tables 8-2 and described in detail in Section 8.4 and Appendix D.  All variables for the river categories have a dual set of variables, one representing the numeric category value and the other representing the category name.  In the table below, these two variables are shown together, separated by ellipsis (…).
8.3.1.  Type-Source Ranking Feature


For certain variables, the type-source rank-stepping data selection feature is supported. The type‑source ranking feature instructs the program to use the highest‑ranking source of data for a given location‑physical element‑type code.  If a value is not available, then the next highest rank is used, etc.  
Type-source rank-stepping is supported for conventional template variables such as <ObsStg> and <MaxFcstStg>.  The feature is also provided in for all observed stage variables, including the observed forecast‑point stage variables and the observed forecast‑group stage variables.  Specifically, the observed forecast‑group stage variables covered are those that begin with: <GrpMaxCurCat...>. The observed value used in determining the <GrpOMFCat...> is derived using rank‑stepping.  The type-stepping feature is not available for conventional forecast stage variables. 
The method by which the observed and forecast time series data are assembled is discussed in Appendix A.4.4.  This method uses type-source ranking and other user-controlled settings to create the time series.

The type-stepping feature is also supported for the non-conventional physical element data variables.  These are described further in the Section 8.4.1.  

Table 8-2. Quick Reference List of RiverPro Template Variables

Independent Variables
<ProdId>

<ProdCateg>

<CurDate>

<IssuanceNumber>

<HSA>

<OfficeName>

<UGCListZ>

<UGCListC>

<GrpList>

<CountyList>

<RiverList>

<GrpsFPList>

<Day0>…<Day7>
VTEC Variables

<Action>

<ActionStateCntyList> <ActionStateList>

<ActionRiverList> 

<EventBeginTime> <EventEndTime>

<EventTime>
<PrevEventBeginTime>

<PrevEventEndTime>

Forecast Group Variables
<GrpId>

<GrpIdName>
<GrpFPList>

<GrpMaxCurCat...Name>

<GrpMaxFcstCat…Name>

<GrpOMFCat…Name>

<GrpObsFound>

<GrpFcstFound>

<NumGrps>

Location Static Variables
<Id>

<IdName>

<County>

<StateId>

<StateName>

<River>

<Reach>

<Proximity>

<LocCntyList> <LocGeoArea>   
<LocLat>
<LocLon>
<FldStg>

<BankStg>

<WStg>

<FldFlow>

<ZDatum>
<StgFlowName> <StgFlowUnits>
Location PE Variables

<”PE value”>

<”PE time”> (Section 8.4):

Forecast Point Static Variables

<MinCatVal>

<ModCatVal>

<MajCatVal>

<RecCatVal>

<ImpactStg>

<ImpactDescr>

<HistCrestDate>

<HistCrestStg>
<ImpCompUnits>
Forecast Point Previous Variables
<PrevCat…Name> 
<PrevObsCat…Name> 

<PrevFcstCat…Name> 


Forecast Point Dynamic Variables
<ObsStg>

<ObsCat…Name>

<ObsTime>

<MaxFcstStg>

<MaxFcstCat…Name>

<MaxFcstTime>

<OMFVal>

<OMFCat…Name>

<ObsStgTrend>

<StgTrend>

<FcstTrend>

<ObsCrestStg>

<ObsCrestTime>

<FcstCrestStg>

<FcstCrestTime>

<ObsRiseFSTime>

<ObsFallFSTime>

<FcstRiseFSTime>

<FcstFallFSTime>

<ObsFSDeparture>

<FcstFSDeparture>

<ObsFSDepartureA>

<FcstFSDepartureA>

<NumObsStg>
<NumFcstStg>
<NumObsFlow>
<NumFcstFlow>
<MaxObsStg24>

<MaxObsStg06>

<SpecObsStg>

<SpecObsStgTime>

<SpecFcstStg>

<SpecFcstStgTime>

8.3.2   Missing Data Operations
This section describes how RiverPro handles missing data in computing the recommended forecast points to include and in the processing of templates.

Note that in the algorithm that recommends the forecast points to include, if neither observed nor forecast stage data are available for a given forecast point, then the algorithm recommends the forecast point NOT be included in the product.

How RiverPro deals with missing template data varies depending upon whether the data is missing from a variable given in a conditional expression or is missing from a template phrase.  If any data are missing for a variable in a conditional expression, then the particular sub-expression containing the variable with missing data evaluates to FALSE unless the expression contains the MISSING value indicator; e.g. ( <ObsStg> NE MISSING ).

Because a full conditional expression may contain multiple sub-expressions, it is possible that the full expression evaluates to True even if the MISSING value indicator is not used.  For example, this can occur if the full expression contains two sub-expressions, one that evaluates to False because of missing data and other sub-expression which evaluates to True.  If the logical operator OR is used - as in: False OR True - then the expression would evaluate to True.

If data are missing from a phrase, then a label indicating missing data is inserted into the phrase.  The missing data indicator is a string that can be specified by the user.  Specifically, the user can specify a string that is up to 12 characters.  A unique indicator string can be specified for missing numeric data, missing stage category names, and missing times.  If data are missing from a field that is neither a stage category name, a time value, or an integer or numeric value, then the field is simply not shown in the product phrase; i.e. no missing indicator is shown.  An example of this is the river name for a forecast point.

For the tabular section, it is imperative that the data columns are properly aligned even if data are missing.  Therefore, RiverPro truncates the missing label or pads it with blanks so that the length of the label matches that given with the format specifier for the variable. 
8.4   Physical Element Variables
RiverPro includes a powerful feature to include data for any location and any physical element available in the database.  Either the value or the time of the value can be written to the output product.  The feature is currently limited to the tabular and data roundup sections of the product, and is referred to as the “PE variable” (Physical Element) feature.   

When retrieving data SHEF-based specifiers are used to define the requested data, and must be carefully considered.  What is specified in the variable definition is exactly what the program will try to match in the database.   Specifically, the SHEF physical element, duration, type-source, and extremum must match.   All the SHEF codes are described in the NWS Directive 10-944 Standard Hydrometeorological Exchange Format (SHEF). 
8.4.1   Physical Element Variable Format
The ability to load data for any location and any physical element requires the use of a rather unique and flexible variable format.  This variable does not have a specific name like traditional RiverPro template variables.  A generic format has been defined for use in specifying the different data elements.  The format of the variables is as follows:

where,

lid 

= optional 3-8 character location identifier

pe 

= 2-character SHEF physical element code

dur 

 integer SHEF duration code

ts 

= two-character SHEF type-source code

extr/prob
= one-character SHEF extremum code with optional additional one-character probability code
timespec
= time specifier

deriveins 
= optional derived data instructions

showtime
= optional show-time-instead-of-value indicator
A bracket indicates an optional field.  The vertical bar (|) indicates the logical OR operator - e.g. A|B means specify A or B.  
The definition consists of a collection of tokens, where each token is delimited by a comma.  No blank spaces are permitted in the definition!   Each token specifier is detailed below.

8.4.2  Location Identifier/Physical Element Specifier
The definition begins with either a location identifier or a physical element code as the first token.  If the first token is between 3 and 8 characters, it is assumed to be a location identifier.  If the first token is two-characters, it is assumed to be a SHEF physical element.  For this latter case, the user can specify the location identifier through use of the template record type “ID:” for the tabular section.  The data roundup section is processed for a given identifier, which is used for the identifier in the PE variable.
When the first token is a location identifier, then the next token is expected to contain the two-character physical element code.  As with all of these codes, this mandatory field is used to extract data from the IHFS database that matches the requested code. 

In the data roundup section, the PE variables are processed for the specified location identifier given in the variable definition.  If a location is not given, then the identifier for the forecast point for which the roundup section is being generated is used.
For the tabular section, the triggering of text for phrase variables in the tabular section is enabled by the FP_ID (forecast point identifier) and MISCWRT (miscellaneous write) records.

The FP_ID record triggers output for the forecast point given in the FP_ID record, using the variables and formats defined in the VARLIST and FORMATS template records.  If the variable definition contains a location identifier, then it is used; i.e. the FP_ID identifier is ignored.  The FP_ID identifier is used only if the data variable does not specify a location identifier.

The MISCWRT outputs data for variables that are independent of a forecast point, using the FORMATS-VARIABLE record definitions currently in effect.  If the MISCWRT record is used to retrieve data, then a location identifier must be specified.  Otherwise, RiverPro cannot determine which location is should consider.

For both the FP_ID and MISCWRT variable, one can have different location identifiers specified in different variables of the VARLIST record.  This will result in the generated tabular output having more than one location(s data on the same line of the product.  

8.4.3  Duration Specifier
The token for the duration code follows next.  This mandatory field is defined using the coded integer approach described above.  For most data, this value is set to 0, which implies an instantaneous reading.  Non-zero values are typically used only for precipitation data, which is always associated with some duration.

The SHEF duration codes are coded in a special integer form discussed in Table 3.. RiverPro supports almost all the SHEF duration codes, whose coding scheme is repeated here for ease of reference:

Table 8-3 SHEF Duration Code Translations

	Numeric Duration
	Description

	0

	 instantaneous


	0xxx 
	 xxx minutes

	1xxx 
	 xxx hours



	2xxx 
	 xxx days

	3xxx 
	 xxx months



	4xxx 
	 xxx years

	5004 
	 time period beginning at 7AM local time prior to the observation and ending at the observation time


8.4.4  Type-Source Specifier
The next token is the mandatory token for the two-character type-source code.  All valid SHEF type-source codes are supported.  These include observed (R*), processed (P*), forecast (F*), contingency data ( C*).  To request data with a specific type-source code, specify both characters.

Alternatively, RiverPro supports a feature referred to as type-source rank-stepping, which is specified by giving the second letter as an asterisk.  This feature results in RiverPro checking for a value that matches the highest ranked type-source code for the given location-physical element-duration-extremum combination.  The ranking is defined using the HydroBase application to manage the ranking values stored in the IngestFilter table.  If that highest ranked value is not found, then it checks for a value for the next highest ranked type-source code, and so on.  This feature allows the program to retrieve the “best” value for a given location which may have more than one source of data.

The rank‑stepping is supported for observed, forecast, and processed data types, although no rank‑stepping support is provided for any precipitation data requests

8.4.5  Extremum/Probability Specifier
After the type-source, a token with the one-character extremum code, or a two-character extremum/probability code is expected.  The extremum code for most data is the default character designated by the letter “Z”.  If the user wishes to extract a value with a specific maximum or minimum extremum code, this field should be specified.  However, if the time series of data does not have an explicitly encoded maximum or minimum, the derived instruction MAX## or MIN## can be used to direct RiverPro to determine the appropriate value. 

If a second character is provided, it is assumed to be a single alphanumeric character probability code.  The code follows the SHEF probability code convention.  The translation to a floating point probability value, which is how the data are stored in the database, is performed using the ShefProb table.  This second character is only meaningful for data with type-source codes of Forecast (F*) or Contingency (C*).  If the given code does not match a value in the ShefProb table or the code is not given at all, the probability code of “Z” is implied.
8.4.6 Time Specifier

Next is the time specifier token.  This can be given in very different ways.

First, the keyword “LATEST” can be specified, to tell RiverPro to get the latest observed value matching the location, physical element, duration, type-source, and extremum.  

The LATEST directive is supported for data with a type-source code representing observed, processed, or contingency data; but not forecast data.

Second, in the forward direction on the time scale, the keyword “NEXT” can be used to get the next matching forecast value.  This gives the value closest in time to the present time.  

Third, the time specifier can be specified in the following manner:

reference_day|hour:minute|hour_window

where,

reference day =
The day given as an integer value relative to the current day.  A value of 0 implies today, a value of -1 implies yesterday, etc.  The value can be specified to -60 days (in the past).
hour:minute =
The hour and minute for which data will be retrieved.  These integer values are separated by a colon.  The hour must be between 0 and 23, while the minute must be between 0 and 59.  This hour:minute value gives the absolute GMT time for the day implied by the reference day given in the first field.

hour_window =
The hour window around the absolute time implied by the combination of the reference day and the hour:minute specified in the first two fields.  RiverPro will try to find a value matching the time exactly.  If such a value is not available, then RiverPro will use the value closest in time to the specified time, but which is still within the time window.  A value of 2 implies a 4 hour window, with +/- 2 hours on each side of the specified time.  This value must be between 0 and 48 hours.  This value has no effect when specifying incremental precipitation (PP) requests without the ACC derived instruction.

If using the LATEST time specifier, then only data within a certain number of hours of the current time is considered.  This prevents very old data from being used to represent the latest conditions.  The number-of-hours value used for this purpose is defined in the IHFS database as discussed in Appendix A.  This screening out of old latest data only occurs when requesting data that is not derived.

When using the LATEST specifier in conjunction with the derive instruction for XX hour change, RiverPro first finds the latest value, then tries to determined the previous value based on the time of the latest value.  For example if requesting the latest 24 hour change,  first the latest value is found, then it searches for a value around 24 hours previous in order to compute the change in value.
The NEXT and LATEST directives are based on the current time if combined with the derived instructions MIN or MAX.  Only the forecast data that is for the latest basis time that has data within the time range requested is retrieved. If one wishes to retrieve forecast data from the non‑latest basis time series, a possible work around is to specify a data time window that includes only that non‑latest time series.  The LATEST directive implies a time window straddling the current time when used for contingency data.

8.4.7  Derivation Instructions

After the time specifier, up to two types of additional tokens can be specified.  The first one is the deriveins token, which allows for various instructions for deriving a data value from values in the database.  The derived instructions support the following forms:





Table 8-4 PE Variable Derived Instructions
	Instruction
	Description

	CHG##

MIN##

MAX##
	Direct RiverPro to find the change in value, whether it be positive or negative, or the minimum or maximum value or the defined time period.  The ## is a count of the number of hours to consider, ranging from 0 to 720.  It defines a time period ending at the time implied by the time specifier discussed above and for a duration given as the ## value.  The CHG directive is not supported for forecast or contingency data.

	ACC
	Associated with requests for data with a physical element of PP.  By default, when PP data are requested, RiverPro will NOT attempt to accumulate successive time periods to assemble a longer duration value.  For example, if a 24 hour PP value is requested, but only 6 hour PP values are available, the default behavior is to NOT accumulate the 6 hour values to 24 hours.  If the ACC instruction is given, then RiverPro will accumulate PP values as deemed necessary to fill the requested time period.  

The hour window specified with a PP request with the ACC instruction is used.  RiverPro looks for any matching PP value that is within not just the requested exact time period, implied by the endtime and specified duration, but additionally, it may be within the larger time window determined by adding the hour offset to each end of the time window.  If the ACC instruction is not specified for the PP request, the hour window has no meaning. 

	GZ

	Reads the gage zero (GZ) value for the requested river station and subtracts the value from the reported stage value to give a relative stage.  This can be useful is the reported stage value is given with reference to mean sea level.

	STG

FLOW
	These operate in a complimentary fashion; they convert the flow and stage values to stage and flow, assuming a rating table exists for the station. 

	MET
	To present the value as a metric value, use the derived instruction MET, to indicate that the value should be converted to metric.  For example, <BLUO2,HG,O,R*,Z,LATEST,MET> will generate the height (HG) value in units of meter instead of feet.

If the flow flag (FLOW in the derivation instruction) is specified, then it converts unit from kcfs to cms. If the stage flag (STG in the derivation instruction) is specified, then converts unit from ft to m.


In some cases, it is reasonable to combine derived instructions, such as MIN and FLOW.  Note that the neither of the GZ, STAGE, and FLOW instructions can be used in combination with the other two.  Furthermore, Riverpro rejects illogical combinations of derived instructions.  Also note that no derived instructions can be specified for contingency data (SHEF type‑source = 'C*').

8.4.8  Show Time Flag

The showtimetoken indicates that RiverPro should retrieve the time of the value, rather than the value itself.  The showtime token is the keyword TIME.

Both the derived instructions and show time tokens are optional, so it is possible that zero, one, or two tokens follow the time specifier.  Both can be specified, but if so, the derived instructions token must be given first.  Examples of the different combinations of these two tokens are given below.

...timespec,CHG24> - 

Show the 24-hour change value.

...timespec,MIN24> -

Show the minimum value for 24-hour period.

...timespec,MAX24,TIME> -
Show the time of the maximum value for the 24-hour period.

...timespec,TIME> - 

Show the time of the requested value.

In the tabular template, the formats for these variables are given in the template VARIABLE and FORMATS records.  For the data roundup template, a default format is used, or an explicit format can be used.   The format associated with these variables and specified in the FORMATS template record must agree with their expected returned value.  Therefore, if the showtime token is specified, then the format must be a time format.  Otherwise, a number is retrieved, so the format must be a floating point format.
8.4.9 Precipitation Data Requests
The specification, retrieval, and derivation of precipitation data is quite specialized.  This is due to the time-duration dependent nature of precipitation data and the reporting of precipitation data in both incremental non-instantaneous and cumulative instantaneous forms,.  This section describes the unique operations required for handling precipitation data requests in physical element variables. 
For precipitation data, one must choose between using the physical element as either PP (incremental) data and PC (cumulative) data to extract the data.  It is possible that a given station has both PP and PC data; RiverPro has no method for deciding which value for the two forms is the best or preferred one to use.  The variable request must explicitly specify either PC or PP.

Only observed precipitation data retrievals are given special processing considerations. Retrievals of observed PP or PC data must be for a given type-source; i.e. no type-source ranking feature is provided.  

Retrieval of forecast precipitation data is handled as any general value.  It is expected that only PP data requests are given for forecast data: forecast PC data requests are not supported.  To retrieve the forecast PP data, specify the type-source code and duration, along with the desired time specifier.  The remainder of this section discusses the observed data requests.
If too much or too little hours of data are found in a multi-hour precipitation request, then a message is written the RiverPro message log file. This feature applies to PE variables, regardless of whether they return the actual value or the time of the value, and regardless of whether it is for PC or PP.  The phrase "Found x1 missing hours out of x2 hours requested precipitation duration for lid" is written to the RiverPro message log file, which is viewable by selecting "Message log" in RiverPro.  It also notify users if there are additional hours of data being used to calculate PC, which can occur if the hour time window in the PE variable is specified to be greater than zero. 
After precipitation data are retrieved, if the value is non-zero but less than .00999, the value is translated to be “T”, for trace.

8.4.9.1 PC Data Requests
For PC data retrievals, RiverPro computes the incremental accumulation for the requested time period by subtracting two PC values.  If the LATEST time specifier is used for PC data, it sets the ending time to be the top of the current hour and the hour window is assumed to be 0 hours.  The starting time is always defined by the ending time “minus” the duration.  The specified hour window value is used to retrieve all PC values for an adjusted period defined as ranging from before the starting time and after the ending time.   For example, if the specified end time, duration, and hour window is 12z, 6 hours, and 2 hours, all PC data between 4z and 14z are retrieved.

The PC value closest to the start and end time (for the example, 6z, 12z) are then determined, and subtracted to obtain the accumulated precipitation.   Because the two values may not always occur exactly at the start and end defined, the hour window given in the PE variable specification with the ending time is used by the algorithm to expand the hour window before the start time and after the end time. 
The first point is defined as the point closest to the required precipitation starting time with PC value greater or equal to 0 in the whole time window.  The last point is defined as the point which is closest to the required precipitation ending time with PC value greater than or equal to the PC value at the first point in the whole time window.  For example, a request for a 24 hour period ending at 07:00 today with a two hour window (i.e. 0|07:00|2), will first be checked to see if the exact start and end occur exactly at the requested time.  If not, then the starting value closest to 07:00 yesterday, but as early as 05:00 is used; the value closest to 07:00 but as late as 09:00 today is used for the ending point.. Note that if two points has equal time distance to the required precipitation starting/ending time, the earliest point will be selected. 


A certain percentage of the requested time period must be filled in order to return a valid value. For example, if requesting a 24-hour value, and the threshold is set to 75%, then two PC values spanning at least 18 hours of the requested period are required.  This threshold is controlled by a user token rpf_min_dur_filled. 
8.4.9.2  PP Data Requests

For PP data retrievals, the algorithm is more complicated.  The processing depends on whether the ACC (accumulate) derived flag is set and how the time specifier is given.   Note that the time specifier, and the PP data in the database, always refer to the ending time of the period for which the accumulated value applies.  
Regardless, both methods first retrieve the raw PP data for a given time period determined as follows:

After the raw data are retrieved for the query time period, then the accumulation value is obtained or derived for the actual time period implied by the end time and duration requested by the user.  
The time window for the retrieval query plays a key role in the subsequent accumulation processing, as does the ordering of the retrieved data.  The data are ordered by “duration descending”, “obstime descending”.  This means that the longer duration data (i.e. 24 hour before 12 hour) are processed first.  If for a given duration, multiple valid times exist, the more recent valid times are processed first.  Note the “obstime” for precipitation data always refers the ending time of the time period for which the accumulation is requested 
RiverPro has the capability to add the shorter-duration individual PP data value to get a summed value over the requested duration.  This option is exercised by specifying the ACC (ACCumulate) option.   
While scanning the retrieved data, if an exact match of the requested duration and end time is encountered, that exact match value is always used, regardless of whether the ACCumulate option is in effect.   The PP data are retrieved in the following manner:

8.4.10  Coded Value Translation Feature
Under the following conditions, RiverPro translates numeric data into character strings for representation of the physical element variables. 
a) RiverPro translates “trace” precipitation amounts to "T" in formatted products for data types: PC, PP, SD, SF, SI, and SW.

b) A feature is available for the tabular template to display a character string value for SHEF physical elements which internally use an encoded numeric value.  This feature translates the numeric value into a string to represent a descriptive attribute of a meteorological condition, such as “blowing snow”.  

This feature uses the translation table ShefPEtrans in the IHFS database.  For each entry in the table, there are three fields. The first field is the SHEF physical element to translate, the second is the numeric value of the present weather code, and the third field is the text phrase to be associated with the value. 
A sample record might be: XW 21 Rain, so if the user asks for XW data (i.e., synoptic weather) and retrieves coded value 21 from the database, RiverPro would translate that coded value to the English phrase "rain".  By default, the ShePEtrans table is defined so that translation occurs for the following SHEF physical elements:

· AF (surface frost intensity)

· AM (surface dew intensity)

· GR (ground frost structure)
· GS (ground state)

· HI (stage trend)

· IR# (ice report)

· NC (river control)
· PE (pressure characteristic)

· PT (precipitation type)
· SR# (snow report)

· XP (past weather)

· XW (present weather)

The phrases specified can be customized locally by modifying the database table. Refer to NWS Directive 10-944 (i.e. the SHEF Manual) for guidance on the value of the present weather codes.

When the tabular template specifies the code in the physical-element type variables, RiverPro attempts to find a code match. If one exists, then the text phrase is inserted into the product, using the entire text phrase given, regardless of the actual format specified for the variable in the FORMATS line in the template. If a match does not exist, then the data is treated as a numeric, and the format specified is used for presenting the code.

8.5  Metric Units Specification

Generally, Riverpro assumes that the data are stored in English units.  A feature exists in Riverpro to present output numeric data for certain Riverpro template variables in metric units. 

The metric feature is managed by user control of the variables specified in the RiverPro templates.  There are two fundamental types of RiverPro variables used for these templates:  1) Physical Element (PE) based variables; and 2) Conventional variables (non-PE), which are the predecessor to the more flexible PE variables. 
One may use PE variables and non-PE variables with the metric flag in the Tabular, Roundup, Impact Statement and Crest Comparison sections in RiverPro. If the result is not what you expect when you generate the product, refer to the RiverPro session log  (Message log to check if there is any error or warning messages.
8.5.1  Physical Element Units

Refer to the explanation of the use of derived instructions for the physical element (PE) variables for information on how the user instructs RiverPro to use metric units for PE variable values. 
RiverPro converts the values for physical element variables following English units to Metric units based on the units in the ShefPE table in the IHFS database.  If the English units in the SHEFPE table for the given physical element (PE) are listed in Table 8-5, then the value is converted into the metric units listed.  
For most English units, the metric unit to which the value is converted is unambiguous.  However, for a few physical elements, the conversion depends on the specific physical element.  These exceptions are listed at the end of the table.
Note that units conversion for QR discharge values is complicated somewhat by the magnitude representation of the value.  For example, a QR value may be sent to the SHEFdecoder as 1.2 (raw value), where the decoder assumes kcfs, so it is stored as 1200 cfs.  RiverPro extracts the value as 1200 (cfs), and converts it to cms.  Despite what the SHEFPE database table may indicate, this is how it is converted.
Table 8-5. English-Metric Conversion Units

	English unit
	Metric unit(s)

	ft
	m

	mi
	km

	deg F
	deg C

	degFdays
	degCdays

	ft/s
	m/s

	g/ft3
	g/m3

	In/day
	mm/day

	k-acres
	km2

	kaf
	mcm

	cfs
	cms (all Q* PEs except for QB, QE, QF are assumed to be cfs)

	mb
	k-pascal

	ppm
	mg/l

	in
	cm, mm (depends on physical element)

	mph
	m/s, km/hr (depends on physical element)

	kft
	km,m (depends on physical element)

	In-HG
	k-pascal, mm-HG (depends on physical element)


8.5.2  Conventional Variables
To convert a non-PE variable value to metric, add MET after the variable name, separated by a comma, and before the closing angle bracket.   Some river variables, despite having “Stg” in their name, can actually be used for stage or discharge values, as dictated by the “primary_pe” column value in the RiverStat table of the IHFS database.

For example, if for a station, the primary_pe value is “HG”, then the variable <ObsStg> gives the stage value in feet; use of <ObsStg,MET> results in the value given as meters.   If the primary_pe is “QR”, then the variable <ObsStg> will produce a discharge value in units of cfs, unless the variable is given as <ObsStg,MET>, in which case the value is in units of cms.

The table below lists the variables that can be converted from feet to meters or cfs to cms   Some of these variables only apply to stage values, while others apply to stage and flow values.
Table 8-7 Conventional Variable Support for Metric Conversion

	Variable Name
	Applicability

	<BankStg>,  <Wstg>, <Zdatum>,  <FldStg> 
	stage only

	<FldFlow>
	flow only

	<MinCatVal>, <ModCatVal>, <MajCatVal>, <RecCatVal> 
	stage or flow

	<ImpactStg>, <HistCrestStg> 
	stage or flow

	<ObsStg>, <MaxFcstStg>, <OMFVal>,  
<SpecObsStg>, <SpecFcstStg>, 
<ObsCrestStg>, <FcstCrestStg>, 
<MaxObsStg24>, <MaxObsStg06>, 
<ObsFSDeparture>, <FcstFSDeparture>, <ObsFSDepartureA>, <FcstFSDepartureA>.
	stage or flow


If (the LATEST option is requested) then


{


	End query time = the top of the current hour.





	Begin query time = the top of the current hour minus the observed “lookback” time, and minus an additional 12 hours (lookback is defined via HydroBase in the RpfParms table, as the obshrs column)


}





else


{


End query  time = the specified end time “plus” the hour window





If (the ACCumulate option is requested) 


{


	Begin query time = the end time minus the hour window, minus the requested duration, minus an additional 12 hours. 


	)


	else 


	(


		Begin query time = the end time minus the hour window


	}


}





If (the ACCumulate option is requested) then


{ 


	Because PP data is retrieved which may cover a period outside the requested time period, each PP value is scanned to determine if it covers the requested time period.  PP values for periods outside the requested time window are ignored, unless the value is 0.0.  The 0.0 values for time periods outside the time window are acceptable, since a 0.0 value implies a known 0.0 value for precipitation for the entire duration.  Non-zero values are not used because it is not known exactly what the time distribution of the precipitation is, and no assumptions are made.  





	The algorithm first considers raw PP values with a longer duration, and then tries to “fill-in” missing periods with shorter duration values.   For example, if requesting a 12 hour value from 00-12z, and a two 6 hour values are available from 0-6z and 6-12z are used, in addition to hourly PP values, the two 6-hour duration values are used, and the hourly values would not be used.


}





If (the ACCumulate option is not requested) then


{ 


		if (the LATEST flag is given)


	return the PP value closest to the top of the current hour.   Note that the value may be for some time in the past, since the time window for the retrieved data is generously broad when specifying LATEST.  


		If (the LATEST flag is not given)


			return the PP value nearest the requested end time. 


}





<[lid,] pe, dur, ts, extr | extr/prob, timespec [,showtime | , deriveins[,showtime] ] >
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