Appendix E.  Forecast Trend Phrase Feature
The <FcstTrend> template variable generates a detailed phrase describing the overall characteristics of the forecast stage or discharge time series.  This variable uses a sophisticated algorithm to determine the river forecast trend characteristics and to allow local configuration of the precise phrasing used to describe the trend.  This appendix describes the use of the <FcstTrend> variable.

E.1  Related Trend Variables

Other trend variables are available in RiverPro.   They are provided in the form of two variables, <ObsStgTrend> and <StgTrend>, where the former considers only the observed data, and the latter considers the overall trend by factoring in the forecast data trend.  The values of two these trend variables are represented as one of three simple scenarios: “Steady”, “Rising”, and “Falling”.   These two trend’s values are determined and displayed in the RiverPro interface and are available as a RiverPro template variable.  The algorithm used for determining these two variables is described in Appendix D.

Unlike these variables, the phrase “value” for the <FcstTrend> variable is only presented in the generated product itself; i.e. there is no display of this value in the interface.  The <FcstTrend> variable describes the trend in a much more detailed phrase than just the single word used by the other two trend variables.   Also, except for using the single, latest observed value, it uses forecast data and makes little use of observed data.  
The forecast trend variable is capable of incorporating values which represent the difference between a river value and the flood value.   If interested in only this feature of the trend variables, note that there are currently some departure-from-flood-stage variables (i.e. <FcstFSDeparture>) already available in RiverPro.  These may be used if desired in addition to the features described later
E.2  Forecast Trend Content

This forecast trend variable involves descriptions of the forecast using narrative phrases, with references to crest or “pass-thru” stages.  Pass-thru stages refer to instances where the river rises or falls below a threshold such as flood value or “monitor” value.   These stages are defined in the Riverstat IHFS database table.  The flood stage and flood flow values are defined in the columns fs and fq, respectively, while the monitor stage and monitor flow are defined in the columns wstg and action_flow, respectively. 
As with certain RiverPro operations, the choice of either forecast or stage data for a given forecast point is controlled locally.  This is determined by the first character of forecast point’s primary_pe (i.e. primary physical element; usually “HG” or “QR”) as defined in the primary_pe column of the RiverStat IHFS database table. The character ‘Q’ implies that the value is flow-based, otherwise, stage will be used.
The <FcstTrend> phrase value tires to describe the trend of the forecast time series for each forecast point.  It considers the full forecast time series starting and including the current observed data.  It uses a combination of “canned” trend sub-phrases from a user-managed text phrase file, described later.  Some of these sub-phrases have the actual stage/flow values and their times automatically appended.  Generally, multiple sub-phrases make up the resulting full phrase, where each sub-phrase is associated with applicable “case” scenarios detected in the forecast time series.  These sub-phrases as connected through use of the word “THEN”, reflecting the chronological nature of the sub-phrases.
The general format for the trend phrase is:

TREND_PHRASE + [stage/flow value] + [time] + [THEN] + [... repeat TREND_PHRASE for additional applicable cases]
where: 

“+” implies appended text

[ ] implies optional text.
For example:
 “FORECAST TO RISE TO NEAR 11.0 FT THURSDAY AFTERNOON THEN FORECAST TO RECEDE TO NEAR 5.0 FT FRIDAY MORNING”.
E.3  Forecast Trend Usage

<FcstTrend> returns a string, so in accordance with standard RiverPro template methods, it must be used in a “PHRASESTR:” template record.  It is intended for use in the point-specific data roundup section, although it can be used in other product sections.
E.4  Special Location Phrasing

The trend phrasing has special extensions for various types of special locations.  These include weir locations, special weir locations, and tidal locations

RiverPro first checks to see whether a forecast point is a weir point or is a “normal” point based on the definition of the reach column of the IHFS database Descrip table.  To manage this information, use the HydroBase application, select “Description...” under the “RiverGage” menu.  Define the value of the “Reach” field according to the following table. The position of the string within this case-insensitive field does not matter.
Table E-1  Special Location Definition for Forecast Trend Phrasings

	Type of Special Location
	Reach Value Must Contain…

	Weir locations
	weir

	Special weir locations
	special weir

	Tidal locations
	tidal


E.4.1 Weir Locations

A weir is a submerged dam which can be used for different purposes.  One usage is to force higher flows to spill out into bypass channels.  Initial overflow, depth of overflow and the end of overflow must be forecast because of their impact on transportation routes and agricultural use.

Special processing occurs for locations designated as weirs and special weirs, since they require unique phrasing for the forecast trend phrase.  These weir points use different trend phrases from normal points, which are defined in the fcst_trend_phrase.xxx file.  

Forecasts at the weirs are expressed in feet/cfs of over-stage/overflow, which is really the difference between the stage/flow at the weir and the “monitor stage “/”action flow”.  The actual forecast stage/flow is not included in the forecast.  For overflow values less than 0.1, the value will be formatted as 0.1.  

E.4.2 Special Weir Locations

The phrasing for the special weir points uses the phrases for either the regular points or the phrases for weirs depending upon whether the stage/flow value is above the monitor stage/flow.   If they are below the monitor level, the regular phrases are used; otherwise, the weir phrases are used.  
E.4.3  Tidal Locations

The definition for tidal point uses a very specialized method.  For these points, a check is made of the maximum forecast value.  If it is greater than 7.0, the location is treated like a conventional forecast point, and the forecast trend file is used. 
If the value is less than or equal to 7.0, then the trend file is not used, and a canned set of phrasing is used for the <FcstTrend> value. (Other locations may require a different threshold than 7.0 - this may be considered in future releases)

The <FcstTrend> variable for tidal points will output a tabular list of time series inflection point’s stage derived from the forecast time series as well as the latest observed value and the last forecast value.    The inflection points reflect the tide reversal.
As an example, for a tidal point with its maximum forecast stage is less or equal to 7 ft; the <FcstTrend> will use the following general format:  
<LocationName>  <Current Observed Stage and Time>

TIDE FORECAST



<list of inflection points reflecting the tide times>



<each item in list gives the time following by the value>


<repeat for each inflection point>

An actual format could appear as:

I STREET 7 AM STAGE 7.4 FT

       TIDE FORECAST 

             WED 07/23

             1 30 PM  6.7

             6 15 PM  6.8

              THU 07/24

             4 00 AM 7.5

             2 30 PM 6.9
E.5  Forecast Trend File

The forecast trend phrase file is used to provide direct control of the trend phrase. The trend file has two parts.  The first part is for normal forecast points.  It is also used for special weir points when the hydrograph is under the monitor stage/flow, or for tidal points when the value is greater than a certain threshold. The second part is for the weir points; it is also for the special weir points when the hydrograph is above the monitor stage/flow.

For each of the two parts, there is a list of phrases, where each phrase is associated with an identified trend characteristic of the time series.  For each trend characteristic, such as “RISE_STEADY“, there is an associated user-managed text phrase.  This unquoted text phrase is given after the colon that terminates the indicator name such as:


RISE_STEADY:  Forecast to rise to near
Users may only customize the trend phrases after the colon.  RiverPro variables can not be embedded in the trend phrase; if they are, they will be treated as a fixed string in the trend phrases.  As mentioned earlier, the stage/flow value and time are then appended to the end of this phrase in some cases.

If a given trend index indicator (e.g. RISE_STEADY) is inadvertently defined more than once, the last trend phrase with no NULL or space will be used in the product. In the following example, the second trend phrase will be used.

# fcst_trend_phrase.xxx 
# Defines the trend phrases for different trend index.
#
# For normal forecast points

#

RISE_STEADY:forecast to rise to near 

RISE_ABOVEFS:expected to rise above flood stage of 

RISE_ABOVEWS:forecast to rise above monitor stage of

RISE_CREST:forecast to crest near

FLUCTUATE_NEAR:forecast to fluctuate near

FALL_STEADY:forecast to recede to near

FALL_BELOWFS:forecast to fall below flood stage of

FALL_BELOWWS:forecast to fall below monitor stage of

#
# For the weir points
#
WEIR_NO_OVERFLOW:no overflow is expected

WEIR_SLIGHT_OVERFLOW:possibility of slight overflow

WEIR_BEGIN_OVERFLOW:forecast to begin overflow

WEIR_OVERFLOW_INC:overflow depth at weir increasing to

WEIR_PRESENT_OVERFLOW:present overflow depth is about

WEIR_REMAIN_OVERFLOW:overflow to remain near depth of

WEIR_OVERFLOW_DEC:overflow depth at weir decreasing to

WEIR_END_OVERFLOW:forecast to end overflow

# 
Figure E-1 Example Trend Phrase File

E.6  Algorithm of Trend Phrase Determination

a) Find Up To Four Representative Points in Time Series

The algorithm for the trend phrase determination begins by analyzing the time series comprised of the latest observed value and the full forecast time series.  The analysis attempts to define up to four representative values.  Usually, the first point represents the current observed data if it is not missing, otherwise the first non-missing forecast data will be treated as the first point. The last point represents the last non-missing forecast data in the time series.  The other two points are determined by looking for the inflection points which have the maximum or minimum value from the time series, starting from the first point and continuing to the fourth point. An inflection point is defined by comparing a stage/flow value with the before and after values; i.e. three successive values are compared.  

b) Determine Overall Shape of Time Series

These four values (first, last, maximum and minimum) are then analyzed to determine the overall “shape” of the time-series.  The resulting “shapes” are then handled in different manners.  There are three major hydrograph shapes: two-, three- and four- points hydrograph. 
In the two-points shape, there are only the first and last end points.  In the three-points hydrograph shape, there are the first, maximum (or minimum) and last points in the full time series. In the four points hydrograph shape, there are first, maximum, minimum and last points in the full time series.

c) Determine Applicable Location Type
Determine whether the location is a regular forecast point, weir point, special weir point, or tidal point.  Unless it is defined in the database as a tidal point, no further analysis is needed.   The special weir point will use trend phrases for regular points if the hydrograph is below the monitor stage/action flow, otherwise, it will use trend phrases for weir points.

If it is a tidal point, then determine whether the location should be treated like a regular point based on the threshold rules discussed earlier.  If the tidal location should be treated like a tidal location, then the phrasing uses the “canned” statement method described earlier – i.e. the phrasings are not handled like the other three location types.
d) Determine Applicable Algorithm Set Based on Forecast Point Type and Hydrograph Shape
Given the forecast point type and the hydrograph shape, then reference the applicable table in the next section.  There is a table for each the following combinations of forecast point type and hydrograph shape, as follows:

Regular Forecast Point


Two-Points Shape    


Three-Points Shape          



Four-Points Shape

Weir Point

 
Two-Points Shape    


Three-Points Shape          



Four-Points Shape

Special Weir Point

 
Two-Points Shape    


Three-Points Shape          



Four-Points Shape

e) Determine Which Trend Index Apply for Given Forecast Point Type and HydroGraph Shape
Knowing the hydrograph shape and forecast point type, determine which of the trend characteristics indices apply.  This is done by checking whether the specific time series characteristics meet the conditions described in the “Notes” column of the table.
f) Append Values and Times as Needed for Each Sub-Phrase

For each of the trend phrase characteristics that apply, check whether a value and time are appended to the end of the phrase.  This is indicated in the stage/flow column of the table, which also indicates the specific value and time to be appended.  A value of “n/a” means that no value or time is appended.  
A special check is made if the trend is RISE_STEADY where if the time-series value has a “height indicator” physical element of HI (e.g. HIIFEZZ/1 or 5), then the phrase “with continued rise expected” will be appended at the end of the phrase. 
Also, if the trend is FLUCTUATE_NEAR and WEIR_REMAIN_OVERFLOW, then the word “thru” is appended before the last time.

g) Assemble Full Phrase by Concatenating Sub-Phrases

Each of the applicable sub-phrases is then concatenated to product the final full phrase. 
E.7  Time Format for Trend Phrase

The time phrase is formatted as a time-of-day phrase, which is defined in the existing RiverPro time phrase file.  The time-of-day phrase feature is described elsewhere in the document. Note that, like all time values, the time zone setting (i.e. whether to use office TZ of use location TZ) effects the time phrases portion in the variable <FcstTrend>.
E.8  Details of Trend Phrase Determination
In the pages that follow, Table E-2 gives the three shapes for each of the three types of forecast points.
The following abbreviations are used in the tables:

fs = flood stage

ws = monitor stage

fs_time = the time when pass through the flood stage, 
ws_time = the time when pass through the monitor stage, 
first_value = the stage/flow on first point, 
last_value = the stage/flow on the last point, 
max_value = the maximum stage/flow 
min_value = the minimum stage/flow within all inflection points.  
Table E-2 Trend Phrases Characteristics Table
(A series of tables appears on the following pages)

	Regular Forecast

Point -
Two Point Shape 

Characteristic
	       Hydrograph

     (f:first, l: last)




	        Trend Index
	General Trend Phrase
	Stage/Flow
	   Time
	         Note

	     Flat
	
   f                         l
	FLUCTUATE_NEAR
	forecast to fluctuate near


	last_value 
	last_time
	

	     Rising 


	                   l

fs                                      

ws                          


                fs_time

f     ws_time





	RISE_ABOVEWS

RISE_ABOVEFS             


RISE_STEADY

        or
FLUCTUATE_NEAR
	forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to rise to near

           OR
forecast to fluctuate near
	    ws

    fs

last_value

last_value
	ws_time

fs_time

last_time

last_time
	if rise through monitor stage.

if rise through flood stage.

if last_value- first_value >= chg_threshold.

if last_value - first_value < chg_threshold.

	    Falling
	      



    f 

 fs       


ws

                         l
fs_time  ws_time     
                  
	FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

           or
FLUCTUATE_NEAR
	forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near

             OR
forecast to fluctuate near
	   fs

   ws

last_value

last_value
	fs_time

ws_time

last_time

last_time
	if fall below flood stage.

if fall below monitor stage.

if first_value - last_value >= chg_threshold.

if first_value - lst_value < chg_threshold.


	Regular Forecast Point -
Three Points Shape Characteristic
	   Hydrograph

  (f: first, l:last)
	        Trend Index
	General Trend Phrase
	Stage/Flow
	     Time
	             Note

	Minor rising and

Falling
	               max

  f                           l

f                             l

          min
	FLUCTUATE_NEAR

           or
FLUCTUATE_NEAR
	forecast to fluctuate near

forecast to fluctuate near


	(smaller of (first_value OR last_value) + max_value)/2

last_value
	 last_time

last_time


	max_value - first_value < 

chg_threshold &&

max_value - last_value < chg_threshold

first_value - min_value <

chg_threshold &&

last_value - min_value < chg_threshold


	                                                                                                              (or)
Significant rising and (or)
significant falling





	              max

fs

                1   2

ws

            1           2







   f                       l


	RISE_ABOVEWS

RISE_ABOVEFL

RISE_CREST

FLUCTUATE_NEAR

RISE_STEADY

FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

FLUCTUATE_NEAR
	forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to crest near

forecast to fluctuate near

forecast to rise near

forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near 

forecast to fluctuate near
	   ws

    fs

max_value

max_value

max_value

fs

 ws

last_value

last_value
	ws_time1

fs_time1

max_time

max_time

max_time

fs_time2

ws_time2

last_time

last_time
	if rise through the monitor stage.

if rise through the flood stage.

if max_value-first_value > 3.0 &&

max_value - last_value >3.0.

if max_value-first_value  < chg_threshold.

if not( max_value-first_value > 3.0 && max_value -last_value >3.0) && max_value- first_value >= chg_threshold.   

if fall below flood stage

if fall below monitor stage

if max_value-last_value >= chg_threshold

if max_value-last_value< chg_threshold


	Significant falling and (or) significant rising
	   f                     l          fs                      

     1                2

ws




           1     2 

          min                




	FALL_BELOWFS

FALL_BELOWWS

FALL_STEADY

FLUCTUATE_NEAR

RISE_ABOVEWS

RISE_ABOVEFS

RISE_STEADY

FLUCTUATE_NEAR
	forecast to fall below flood stage of

forecast to fall below monitor stage of

forecast to recede to near 

forecast to fluctuate near

forecast to rise above monitor stage of

forecast to rise above flood stage of

forecast to rise to near

forecast to fluctuate near
	      fs

     ws

   min_value

  min_value

      ws

    fs

 last_value

last_value
	fs_time1

ws_time1

min_time

min_time

ws_time2

fs_time2

last_time

last_time
	if fall below flood stage

if fall below monitor stage

if first_value-min_value>= chg_threshold.

if first_value-min_value< chg_threshold.

if rise through monitor stage

if rise through flood stage

if last_value - min_value >= chg_threshold

if last_value - min_value < chg_threshold


	Regular Forecast Points -
Four Points Shape Characteristic
	   Hydrograph

   (f:first, l:last)     
	      Trend Index
	General Trend Phrase
	Stage/Flow
	   Time
	               Note

	Minor change
	         max 

f                            l

                      min

         -or-
                  max    
  f                           l
              min
	FLUCTUATE_NEAR

FLUCTUATE_NEAR
	forecast to fluctuate near

forecast to fluctuate near
	last_value

last_value
	last_time

last_time
	if max_value-min_value< chg_threshold

if max_value-min_value< chg_threshold

	Significant change


	               max         

 f                          

                         l
       min

       OR
             max
        

                             l
f
                 min         
	Follow two points shape algorithm in rising, falling and rising segments
	
	
	
	if max_value-min_value >= chg_threshold


	Weir Forecast Points -Two Points Shape Characteristic
	    Hydrograph

  (f:first, l:last)
	     Trend Index
	General Trend Phrase
	Stage/Flow
	 Time
	       Note

	Flat and above ws
	  f                       l     


ws
	WEIR_PRESENT_OVERFLOW
WEIR_REMAIN_OVERFLOW
	Present overflow depth is about
Overflow to remain near depth of

          
	first_value-ws
last_value-ws
	   n/a
 last_time
	If first_value > ws && fabs(last_value -first_value) < chg_threshold
          

	Flat and below ws.


	ws


f                           l




	WEIR_NO_OVERFLOW
	no overflow is expected


	        n/a
	last_time
	If first_value<= ws &&

fabs(last_value-first_value)<chg_threshold

	Rising and above ws



	   
          l

   


  f


ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir increasing to
	first_value-ws

last_value-ws

last_value-ws
	    n/a
last_time

last_time
	If first_value > ws.

if last_value-first_value < chg_threshold

if last_value-first_value >= chg_threshold

	
Rising and across ws


	                         l

ws

                ws_time

   f        


	WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC
	forecast to begin overflow

overflow depth at weir increasing to
	        n/a
last_value-ws
	ws_time

last_time
	if last_value > ws && first_value < ws.


	Rising and below ws


	ws


                         l

     f 
	WEIR_NO_OVERFLOW
	no overflow is expected
	       n/a
	last_time
	last_value <= ws.






	Falling and above ws
	f                              

ws
           l






	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_DEC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir decreasing to
	first_value-ws

last_value-ws

last_value-ws
	     n/a
last_time

last_time
	first_value > ws.

if first_value-last_value < chg_threshold

if first_value-last_value >= chg_threshold

	Falling and below ws
	
ws

 f

                       l


           
	WEIR_NO_OVERFLOW
	no overflow is expected


[image: image1]
	         n/a
	last_time
	first_value <= ws.

	Falling and across ws.
	    f

ws


                       l
	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW
	present overflow depth is about

forecast to end overflow
	first_value-ws

      n/a
	    n/a
ws_time
	first_value > ws.

if first_value> ws && last_value < ws.


	Weir Forecast Points -
Three Points Shape Characteristic
	    Hydrograph

  (f:first, l:last)
	     Trend Index
	       General Trend Phrase
	    Stage/Flow
	     Time
	            Note

	Minor rising -> minor falling and above ws.

       OR

Minor falling -> minor rising and above ws.


	           max

f                        l

ws        

          OR

 f                       l
   


min

ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

      or
WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about

overflow remain near depth of 

             OR

present overflow depth is about

overflow remain near depth of
	first_value-ws

(max_value+ small_value)/2-ws

      OR

first_value-ws.

min_value-ws.
	    n/a
last_time

   n/a
last_time
	first_value > ws.

if max_value-first_value< chg_threshold &&

max_value-last_value< chg_threshold

OR

if first_value-min_value< chg_threshold &&

last_value-min_value< hg_threshold

	Rising -> falling and below ws

        OR

Falling -> rising and below ws


	ws

               max   
f                          l

OR

ws

f                          l

            min     


	WEIR_NO_OVERFLOW

WEIR_NO_OVERFLOW
	no overflow is expected

no overflow is expected
	       n/a
      n/a

	last_time

last_time
	if max_value < ws.

if max_value < ws.

	Minor falling ->
rising and across ws
	f                         l ws   1            2

             min        



	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	First_value-ws

     n/a
     n/a
last_value-ws
	     n/a
ws_time1

ws_time2

last_time
	first_value > ws.

If fall below monitor stage.

If rise through monitor stage.

	Minor rising -> falling and across ws


	  
max


       1          2

f                        l                                             
    


	  WEIR_SLIGHT_OVERFLOW
	possibly of slight overflow
	        n/a
	max_time
	if max_value-first_value < chg_threshold && 

max_value-last_value < chg_threshold && max_value>ws && min_value < ws.


	(or) Significant rising and (or) significant falling


	            max

               

ws   1         2 

   f                   l    
	WEIR_BEGIN_OVERFLOW

WEIR_OVERFLOW_INC


WEIR_END_OVERFLOW
[image: image2]
	forecast to begin overflow

overflow depth at weir increasing to

forecast to end overflow
	        n/a
max_value-ws

         n/a
	ws_time1

max_time

ws_time2
	if max_value-first_value >= chg_threshold OR max_value-last_value>= chg_threshold

if max_value > ws && min_value <= ws



	(or) Significant falling and (or) significant rising
	f                       l

ws  1            2                      


            min


[image: image3]

	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVRFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	first_value-ws

         n/a
         n/a
last_value-ws
	     n/a
ws_time1

ws_time2

last_time
	if first_value>ws

if fall below monitor stage

if rise through monitor stage


	Weir Forecast Points -
Four Points Shape Characteristic
	 Hydrograph

(f: first, l:last)
	     Trend Index
	       General Trend Phrase
	Stage/Flow
	 Time
	
Note

	Minor change


Above monitor stage




	                          l
f                                                                       

ws
    
     

        OR    
f
                          l                      
 
ws
	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW




	present overflow depth is about

overflow to remain near depth of
	first_value-ws

(max_value+ min_value)/2 –ws
	n/a
last_time
	if first_value > ws.

if max_value-min_value < chg_threshold && min of four values > ws. 

	
Minor change

Below monitor stage
	ws                      l     

 f                        

           OR

ws 



f                         l
  

	WEIR_NO_OVERFLOW

WEIR_NO_OVERFLOW
	no overflow is expected

no overflow is expected

	n/a
          n/a

	last_time

last_time
	if max_value-min_value < chg_threshold && max of four values < ws.

	Minor change with passing through ws

	
                         l

ws                    


   f          

         OR

f

            

                            l

 

	WEIR_PRESENT_OVERFLOW

WEIR_SLIGHT_OVERFLOW
	present overflow depth is about

possibility of slight overflow
	first_value-ws

      n/a
	   n/a
max_time
	if first_value > ws.

if max_value-min_value < chg_threshold &&

min_value< ws && max_value > ws.

	Significant rising and (or) falling


	          max                          

                          l

ws
    
     

   f        

        OR        min   

f                  max

 ws

         min            l
	Follow two points shape algorithm in each rising and falling segments


	
	
	
	


	Special Weir Points

Two Points Shape Characteristic
	 Hydrograph

(f: first, l: last)
	   Trend   Index
	General Trend Phrase
	 Stage/Flow
	   Time
	               Note

	Minor (significant) rising & above the monitor stage
	
              l

   f

ws 


	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_INC
	present overflow depth is about

overflow to remain near depth of

overflow depth at weir increasing to 
	first_value-ws

last_value-ws

last_value-ws
	n/a
last_time

last_time
	if first_value > ws.

if last_value-first_value< chg_threshold

if last_value-first_value>= chg_threshold

	Minor (significant) rising & below the monitor stage
	ws


                       l

  f
	FLUCTUATE_NEAR

RISE_STEADY
	forecast to fluctuate near

forecast to rise to near
	last_value

last_value
	last_time

last_time
	if last_value-first_value< chg_threshold

if last_value-first_value>= chg_threshold

	Minor (significant) falling & above the monitor stage
	   f


                        l

ws

	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW

WEIR_OVERFLOW_DEC
	present overflow depth is about




overflow to remain near depth of

overflow depth at weir decreasing to
	first_value-ws

last_value-ws

last_value-ws


	      n/a
last_time

last_time
	if first_value>ws

if first_value-last_value< chg_threshold

if first_value-last_value>= chg_threshold

	Minor (significant) falling & below the monitor stage


	ws

     f



  l


	FLUCTUATE_NEAR

FALL_STEADY
	forecast to fluctuate near

forecast to recede to near
	 last_value

last_value
	last_time

last_time
	if first_value-last_value< chg_threshold

if first_value-last_value>= chg_threshold


	Fall below the monitor stage


	      f

ws        ws_time
                       l



	WEIR_PRESENT_OVERFLOW


WEIR_END_OVERFLOW


FALL_STEADY
	present overflow depth is about 

forecast to end overflow

forecast to recede to near
	first_value-ws

        n/a
last_value
	     n/a
ws_time

last_time
	if first_value > ws

if fall through the monitor stage

	Rising & across the monitor stage
	
                      l

ws

   f           ws_time 
	FLUCTUATE_NEAR
WEIR_BEGIN_OVERFLOW


	forecast to fluctuate near
forecast to begin overflow
	      ws

      n/a
	ws_time

ws_time
	if rise through monitor stage

	Flat & above the monitor stage
	f                      l

ws
	WEIR_PRESENT_OVERFLOW
WEIR_REMAIN_OVERFLOW
	present overflow depth is about

overflow to remain near depth of
	first_value -ws

last_value-ws
	    n/a
last_time
	if(fabs(last_value-first_value)<chg_threshold) &&
(first_value>ws)

	Flat & below the monitor stage
	ws

   f                      l
	FLUCTUATE_NEAR
	forecast to fluctuate near
	last_value
	last_time
	if(fabs(last_value-first_value)<chg_threshold) &&

(first_value<=ws)


	Special Weir Points -Three Points Shape Characteristic
	  Hydrograph

(f:first, l:last)
	        Trend Index

 
	General Trend Phrase
	Stage/Flow
	  Time
	   Note

	Minor rising -> minor falling & above ws

        OR

Minor falling -> minor rising & above ws.





	        max

f                         l   

ws

        OR

f                         l

   min

ws  
[image: image4] 



	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about

overflow to remain near depth of
	first_value-ws

(max_value+ small value of(first OR last))/2-ws

OR

min_value-ws
	     n/a


last_time

last_time
	if first_value>ws

if max_value-first_value < chg_threshold &&

max_value-last_value < chg_threshold

OR

if first_value-min_value< chg_threshold &&

last_value-min_value< chg_threshold

	Minor rising -> minor falling and across the monitor stage
	           max


ws

                          l

f
	WEIR_SLIGHT_OVERFLOW
	possibility of slight overflow
	        n/a
	 max_time
	if max_value-first_value < chg_threshold &&

max_value-last_value < chg_threshold




	Minor rising & minor falling & below the monitor stage.


	ws           max


f                          l

             OR

ws


 f                           l

        
 min               
	FLUCTUATE_NEAR

FLUCTUATE_NEAR
	forecast to fluctuate near    

forecast to fluctuate near
	(max_value+ min_value)/2

last_value
	last_time

last_time
	if max_value-first_value < chg_threshold && max_value-last_value < chg_threshold && 
max of three values <= ws

OR

if first_value -min_value <chg_threshold &&

last_value-min_value < 

chg_threshold &&

max of three values< ws

	Minor falling -> minor rising and through the monitor stage


	      f                      l

ws      1            2

                 min


	WEIR_PRESENT_OVERFLOW

WEIR_END_OVERFLOW

WEIR_BEGIN_OVERFLOW

WEIR_OVEFLOW_INC
	present overflow depth is about

forecast to end overflow

forecast to begin overflow

overflow depth at weir increasing to
	first_value-ws

      n/a

      n/a

last_value -ws


	      n/a

 ws-time1

ws-time2

last_time

                      
	If first_value >ws && 
first_value-min_value < chg_threshold&& last_value-min_value<chg_threshold





	(or) Significant rising and (or) significant falling. 

OR

Significant falling and (or) significant rising.
	
max

  f

                          l 

           OR             


f
           l

[image: image5.wmf] 

           min

                      
	Follow the two points shape algorithm for each rising and falling segments. 




	
	
	
	if max_value-first_value >= chg_threshold ||

 max_value-last_value >= chg_threshold

OR

first_value-min_value >= chg_threshold || 

last_value-min_value >= 

chg_threshold


	Special Weir Points -
Four Points Shape Characteristic
	      Hydrograph

     (f: first, l: last)
	    Trend Index
	General Trend Phrase
	Stage/Flow
	    Time
	            Note

	Minor change

and above the monitor stage
	         max

          
                   l                          


   f                 min

ws

            OR 
f
          max
                          l

          min
ws       

	WEIR_PRESENT_OVERFLOW

WEIR_REMAIN_OVERFLOW


	present overflow depth is about 

overflow to remain near depth of 


	first_value-ws

(max_value+ min_value)/2 - ws


	    n/a
last_time


	If first_value>ws

if max_value-min_value < chg_threshold &&

min of four values > ws.



	Minor change and below the monitor stage


	ws         
                 max       l
  f                                   

            
  min
      

            OR

 ws                max
                              l

  min
	WEIR_NO_OVERFLOW


	no overflow is expected
	       n/a
	last_time
	if max_value-min_value < chg_threshold && max of four values <= ws.



	Minor change and pass through the monitor stage


	         max              l


ws

  f
       min
         OR

 f                       max 
w s

                             l

          min
	WEIR_PRESENT_OVERFLOW

WEIR_SLIGHT_OVERFLOW


	present overflow depth is about

possibility of slight overflow
	first_value-ws

       n/a

	     n/a
max_time
	if first_value > ws.

if max_value-min_value < chg_threshold && min_value< ws && max_value>ws.



	(or) Significant rising and (or) significant falling 
	           max            l        

ws 

   f

                     min

            OR   max

    f

ws

                          l

          min

 
	Follow two points shape algorithm for each rising and falling segments.


	
	
	
	if max_value-min_value >= chg_threshold 
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