RiverPro Time Series Display and
 Management of VTEC Codes 

Users Guide 
NWS/Office of Hydrologic Development

Hydrologic Software Engineering Branch

November 28, 2007
1.  Introduction

AWIPS Release OB8.3 includes a new user window and associated features for the display of observed and forecast time series data, and the editing of the propose VTEC information.  The purpose of these functions is to:

a) Provide an improved display of river time series information.  This feature is valuable even if the user is not planning on editing the VTEC codes.  For that matter, it is helpful even if the user is not generating a VTEC product since the graphical display of the data is much more visual than the tabular presentation of the same data in the window accessible via the RiverPro main menu option Forecast Point Stage/Discharge Information.
b) Provide an improved display of the proposed and previous VTEC information.  The display of the VTEC times in the graphical X-Y timeseries plot is more informative than the existing, and still available, window which displays the information in text box fields.

c) Allow a user to customize proposed VTEC information and save the edits. The user should always exercise caution when editing the proposed VTEC codes.  All runs of RiverPro generate their VTEC recommendations, including the H-VTEC and P-VTEC times, based on the actual time series.  The action code is the only VTEC code which uses information from previous VTEC event issuances.  User changes made for one event issuance are NOT applied to successive issuance.  Therefore, once the forecast edits the codes, they must be particularly diligent in reviewing subsequent issuances to ensure consistency among events.

d) Ensure consistency between coded information in the VTEC lines and the narrative river conditions in the body of the segmented text.  This involves ensuring that the RiverPro template variables reflect the same values, whether manually edited or not, used for the VTEC codes.
This work is being performed for DR #19034.
2. Accessing RiverPro VTEC Windows
There are two methods for viewing the stage data, and two methods for editing the VTEC codes.  These methods are discussed in this section.


In RiverPro VTEC mode, the recommended VTEC events are shown in the "Forecast Groups/Points for RVS,FLS,FLW" panel in the right-side of the RiverPro main window.  To adjust these setting, select Settings/Modify VTEC settings... menu to bring up "Valid Time Event Coding Settings" window, shown in Figure 1.  The functionality of this existing text-based window is unchanged.
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                        Figure 1 Valid Time Event Coding (VTEC) Settings

The new window provides similar functionality, but for a single event at a time, and in a more intuitive and informative graphical-based view.  To display the window, from the "Valid Time Event Coding Settings" shown in Figure 1, highlight an event in the "Proposed Events" panel and select "Graph VTEC" button in the "Edit/View Selected Event" panel.  The "TimeSeries/VTEC" graphical window will be displayed, as shown in Figure 2.
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                                                    Figure 2 TimeSeries/VTEC Information

3.  VTEC Timeseries/Graph Description


This sections descrbies the various components of the new "TimeSeries/VTEC Information" window.  In the title bar of the window, it displays the database name, for general purposes.  The window is comprised of two main areas, the graphical time series plot, and the text form area below the plot window.
3.1 Graphical Time Series Plot

In the header area about the actual graph; it displays the following information:

· Location Identifier - Location Name - Flood Level

· PE/DUR/TS for the observed and forecast time series

· Proposed Event's VTEC Phenomena, Significance and ETN

In the main part of the window is an X-Y plot of the observed and forecast data time series for the specified location.  Whether it is stage or flow time series depends on the defined primary PE (Physical Element) for the location. 
The forecast time series is in green color and the observed time series in yellow color.  By design, the time series shown are exactly the same as the time series used by the RiverPro application for other purposes.  It may not show the full time range of available data.  Specifically, the time window starts from the “cutoff observed” time, and ends at the “cutoff forecast” time.  These times are the same as the times shown in the RiverPro/Forecast Point Stage/Discharge Information window, and are defined with reference to the current time using methods not described here. 
The RiverPro forecast time series may include a mix of data values with different extremum codes.  Typically, this mix will be combination of “Z” (undefined) and “X” (crest) extremum codes.
There are up to six vertical time lines in the graph, some of them may overlay each other if they are for the same times.

	Vertical Line Color Descriptions

	Description
	Color
	Annotation

	Current time
	White
	N

	Proposed event begin time
	Blue
	B

	Proposed event end time
	Green
	E

	Proposed event rise above flood time
	Orange
	R

	Proposed event crest time
	Red
	C

	Proposed event fall below flood time
	Magenta
	F


A given line may not be shown if its time is undefined.  This is not unusual; e.g. the begin time is normally undefined after the first issuance of a given event.

The horizontal lines represent categorical flood thresholds, whether they be for river stage or river discharge.  The colors used for each of the threshold levels are:

	Horizontal Line Color Descriptions

	Flood Level
	Color

	Major
	Magenta

	Moderate
	Red

	Flood
	Orange

	Action
	Yellow


3.2  Proposed and Previous VTEC Information

In the bottom panel of the window, the right side shows the previous VTEC event's information.  These are shown just for reference, they are not editable. The left side shows the proposed VTEC event's information which allows user to customize the following fields:

· Action

· Immediate Cause

· Record
· P-VTEC Times:  Begin, End

· H-VTEC Times: Rise, Crest, Fall

· Crest value
For the five time fields, the user can change these values by shifting the vertical lines on the graph.  The small box at the end of the line can be “grabbed” and shifted left or right to change the times.  These graphical shifts are “snapped” to the nearest half-hour increment. 
Alternatively, the user can click on a time text field which results in an arrow panel popup display as shown in Figure 3. This allows the time to be changed to the nearest minute.  After making these edits, clicking the "Update Graph" button will update the display of the vertical time lines in the time series graph.   
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Figure 3 Arrow panel popup to edit VTEC times
There is no capability to edit the actual time series; only the times can be edited on the  graph.  If the user wishes to edit the crest value, than can be done, but only via the text box in the lower portion of the window.

3.3 Menu Options

The "TimeSeries/VTEC" GUI has an option to save the screen from "SaveScreen" menu, the GUI will be save as JPEG image file. 
The "Help" menu provides some information regarding to the line/line color on the time series graph. The cutoff observed time and forecast time which are used to determine the timeseries time window are provided in the “Help” menu too. 

3.4 RiverPro Template Variable Interaction

By clicking the "Save Change" button, all the edits will be saved, and reflected in the generated product.  If the product is later issued, these values will be stored in the database.

In the graphical Timeseries/VTEC window as well as the existing text field-based "VTEC Settings window...", if the forecaster modifies the crest value field, RiverPro may adjust the significance and record fields automatically based on this crest value. However the modification of the VTEC significance or record fields do not affect the crest value.  
4.  Summary of Crest Variables
The crest value template variables play an important role in both the H-VTEC codes and the narrative wording that is presented in the generated product.  This section discusses these variables and their interaction with VTEC codes.
4.1. Legacy Variables
The following RiverPro template variables related to crest values have been available since the earliest days of RiverPro:

 a)  "<ObsCrestStg>", "<ObsCrestTime>"  

 b) "<FcstCrestStg>", "<FcstCrestTime>" 

The values of these variables are always based on the raw time series, using relatively simple methods described in separate documents.  They are used to help determine the initial recommended H-VTEC crest time.  Manual updates to the H-VTEC crest time are not reflected in these variables.  
4.2 . New Variables Delivered for OB7.2.1
These template variables were added as part of  CRITICAL DR #18451.  They also use the raw time series, and are not affected by manual edits to the crest time.
a) <MaxCrestStg>, <MaxCrestTime>

Use the forecast maximum crest stage, as determined via CNRFC algorithm. Use maximum of any multiple regular crests found, uses maximum.  Similar to <FcstCrestStg>, but uses max of any multiples crests found.  If sustained or the same value for crests, use the earliest.  Note, this value is derived from max_fcst_value saved for trend variable. In order to ignore the small fluctuation, when determining an inflection point, it compares the evaluated point's value with two successive point's values before it and two after it, except the evaluated point is in the first two or last two data for the full forecast time series data.

b) <XCrestStg>, <XCrestTime>

Use the earliest (first) forecast FFX crest stage in only the latest basis time.  If not found, it is set to missing.  (internally uses fp[fpindex].fcst_xfcrest_index;)
c) <XRCrestStg>, <XRCrestTime>

Use the forecast FFX crest stage if exist, use the regular crest value if FFX does not exist.

(fp[fpindex].fcst_xfcrest_index; fp[fpindex].fcst_crest_value)
d) <XRMaxStg>, <XRMaxTime>

Use the forecast FFX crest stage if exist, use the regular maximum forecast value if FFX does not exist.  (fp[fpindex].fcst_xfcrest_index; fp[fpindex].fcst_max_index)
e) <XMaxCrestStg>, <XMaxCrestTime>

Use the first X data value if it exists, otherwise, use forecast maximum crest stage as determined by CNRFC algorithm. 
4.3  New Variables Delivered for OB8.3

For Release OB8.3, the following four template variables have been added.  Unlike the other variables described above, these variables are updated with any manual updates to the H-VTEC values, either through the new graphical-based edit window or the traditional text field-based edit window.

a) <VRTime>, <VCTime>, <VFTime> - H-VTEC times for the rise above flood level, crest, and fall below flood level
b) <VCValue> - crest value

They can be used in Roundup, Impact Statement, Tabular, Headline, Comparison sections.
4.4 Usage of H-VTEC Crest Value
Both the text-based and graphical VTEC windows allow the user to edit the crest value used for various H-VTEC codes.  When the user edits the crest value, it is used to automatically determine the flood severity and flood-of-record indicator fields in the H-VTEC line.  Whether the crest value is the default value or a user-edited value, RiverPro will look at the categorical stages and flood history information to determine the H-VTEC fields.
If the user separately edits the flood severity and flood-of-record fields, the edited values are used.  But if the user later edits the crest value, the new crest value is used to determine the H-VTEC fields, thereby overwriting any user edits of the those two fields.
END
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