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Slot Dialogs

Slots are variables, or the primary data storage containers on an object. In the Open Object dialod; the
slots list shows all of the data that “resides’ on the object. Thisincludes both required input data,
calculated output timeseries data, input tabular data, and input coefficients for the various physical
process calculations. The list of slots may change depending on the User Methods that are selected.

The names of the slots are pre-defined in the object code for all objects except the Data Object, on
which you can create and name your own slots. The list includes all slots which are currently “active;”
i.e., associated with the object in general (for the selected controller) or associated with currently
selected User Methods.

1. Slot Dialogs

To open aslot:

« inthe Open Object Slots or Methods tab

- double-click on the slot’s row name

- right click on aslot’'srow and use the Open Slot... context menu

- highlight aslot’s row and select Slot = Open Slot from the command menu bar
- highlight aslot’s row and use the Ctrl-O accelerator

- from the main workspace, use the Workspace = Slots = Open Slot menu.
To close an Open Slot dialog,

+ select File = Close Window

« press Control-W when the window is active

« click onthered “X” button in the upper right corner of the dialog
- double click the white icon in the upper left corner of the dialog

« from the main workspace, use the Workspace = Slots = Close All Slots menu item to close al
Open Slot dialogs.

RiverWare Technical Documentation: Slots
Revised: 4/27/12



1.1 Tour of the Open Slot Dialog

Slot Dialogs
Tour of the Open Slot Dialog

A sample Open Slot dialog for aseriesslot is Sot name Object.Slot name
shown to the right. Although other types of slots Sot Tvpe \
have different options, most of the slots have yp PN =" \
similar menus, look, and feel. This section first | Rederetstinons [ =2 RS
- Containing File “gita@/iew TimeStep /O -
describes the general Open Slot layout and menu Object \. P

options. Then each individual type of slot is (click to o;;n“" Total Inflows
presented later with further information on type Value: i
specific configuration options. Zo- | Dec 31, 2003 =)
i ina- Value| cfs i
The open slot contains the following: 12-31-2003 wed [ o
« Thetitle of the Open Slot dialog isthe 01-01-2004 Thu 176490
Object.Slot name. 01-02-2004 Fri 176.49 O
. . . 01-03-2004 Sat 176.49| 0
 Thesdlot nameisrepeated in atext field below the  Description 01-04-2004 Sun 164.04 0
menu bar. On data objects, the user can change \._:.01-05-2004 Mon 164.040  ~
the name of the slot by editing this text field. Show: [] Description

« Thetype of dot isdisplayed by anicon. Click
HERE (Section 3) for alist of theicons.

- The containing object’sicon is shown. Clicking on thisicon will open the object.

- TheValue field showsthe full precision of the highlighted cell and the units. The user can type avalue
directly in here or in the cell.

« The Description checkbox shows atext description of the sot. Click HERE (Section 1.3).

1.2 Menus

Following is a general description of the menus for the open slot dialog and how it is used. Detailed
description of each type of slot is presented HERE (Section 3).

1.2.1 File Menu

The functionality available from the File menu depends on the slot type. In general, this menu is used
to:

Import (fixed or resize) and Export (display or model precision): Large sets of data may be
imported into, and exported from the Open Slot dialog. Exported data are written to a text file in tab-
separated format. Imported data may be tab or space-separated. Exported values are written in the
display units and either the precision currently specified in the Open Slot dialog (Display Precision)
or the entire internal precision (Model Precision) Likewise, imported data are assumed to be in the
same units as the Open Slot dialog. The entire precision of an imported value will be preserved,
although only the selected display precision is shown. Import Fixed Size truncates incoming dataif the
datafile contains more rows than the slot, and leaves existing data if the data file contains fewer rows
than the slot. Import Resize automatically resizes the slot to match incoming data.
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Slot Dialogs
Menus

Plot: Open anew plot with the given slot.

Print Expression: On expression slots, print the expression.

SCT: Add the series slot to an existing SCT or create anew SCT with the slot.
Show Workspace: Bring the workspace to the top of the screen.

Close Window: Close the window.

1.2.2 Edit Menu

The Edit menu is available on series, table, periodic and list slots and is used to change the number of
rows or columns, and to change values in the slot.

Cut/Copy/Paste: There are options to cut/copy/paste data from the highlighted cells. These use an
“internal” clipboard and cannot be copied or pasted from other applications. See the Export Copy and
Import Paste options below to use the system clipboard.

Paste as Input: Paste from the internal clipboard and set the Input flag.

Export Copy: The Export Copy menu option is used to export the selected _—
datato the operating system’s clipboard for use in other applications, like

Excel. When the user clicks this option, an Export to Clipboard dialog B rows, 1 column
opens as shown to the right. This dialog allows the user to choose the Data Precisian
precision, either Display or Model, whether to Show NaN (or copy them as © Display
blanks) and whether to Include the Row Headers. It also provides O Model

information on the number of rows and columns that will be exported.
Clicking Copy adds the selected data to the operating system’s clipboard
while Cancel stops the operation.

Sha Mak
Include Row Headers

| Copy | ’ Cancel
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Slot Dialogs
Menus

Import Paste: The Import Paste menu is used Summary of _
to paste data from the operating system’s contents — bt Sl e X
clipboard into the slot. For example, the user can ) [ oystorrom: € rows, 2 columns
copy aselection of cells from Excel or acolumn ~ Datain T2
of data from atext file and Import Paste it clipboara T
directly into the slot. After copying the data, the 23 32
user selects one or more cells of the slot and then Pagabl e Data__’w 4.2
selects Import Paste. An Import from (white) il
Clipboard dialog similar to the following is Un-pastable Data = : 3:
shown. This dialog displays the contents of the (grey) -
system clipboard and provides options and Destination Sl ot ——Easgie- Datz0n0 Hydralnfion
information on the paste operation. Siot Cell Slot Cell Selection: 6 rows, 1 colurm
The contents of the clipboard will show pastable Se(I) ection i pete peration o St Cel secton
data (white) and un-pastable data (grey). Datais L pate  J[  cocel |
un-pastableif it does not fit in the content of the ~ Limit toggle

cell selection. For example, if the datain the

clipboard has multiple columns and the cell is a single series slot, the second column of datais un-

pastable as shown in the above screenshot.

Also, the user can choose to Limit paste operation to Slot Cell
Selection using the check mark toggle. This limits the paste to only
affect those cellsin the slot that were selected. This selection is
shown in the Slot Cell Selection line. For example, if only one cell
in the slot is selected, but the clipboard contains two rows of data as
above, all but the first cell are greyed out. In this example, shown to
the right, only the value of 1 will be pasted. If the number of values
in the clipboard is larger than slot selection, but the limiting
operation is not checked, the paste will import all data and will add
the necessary rows to the slot. Note, an import will not add columns
to the slot.

Insert/Append/Delete: The Edit menu contains options to I nsert,
Append, and/or Delete rows or columns from the slot, depending on
the type and use of the slot.

PIX]

B Import from Clipboard

System Clipboard: & rows, 2 columns

1 2
11 322
23 3z
33 742
4 4 341
53 37
62 214

Paste To: | DataObj0. HydroInflow
sSlot Cell Selection: 1 row, 1 column

‘ Limit paste operation to Slot Cell Selection

[ roe [ ol ]

Clear All Outputs: On series slots, this option can be used to clear all the Outputs. Note, all outputs

are cleared at the beginning of arun.

Fill ValuesBelow: The Fill Values Below option is used to copy and paste the selected cell to al rows
below. Thiswill overwrite any existing data after the confirmation menu is clicked.

Replace NaN’s Below: The Replace NaNs Below option is used to replace only NaN with the selected

values. Any existing datawill not be overwritten.
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Interpolate: The Interpolate option is used to interpolate between two known values within a column.
It only works on a selection when the first and last value in the selection have values. The option will
interpolate between the two values and change all the values to have the Input flag.

Slot Dialogs
Menus

Slot Adjust Values: One or more values selected in aslot
can be adjusted using the “ Adjust Values...” item available [|etel SRS RERETS

from the Edit menu of slot dialogs. When the user selects | st sekected values by 50.0] [ofs ¥
“Adjust Values...” RiverWare opens amodal Adjust Slot ok J[ coce e
Values dialog which allows the user to provide the amount
by which the selected slot values should be adjusted.
Values may be adjusted by a percentage, or if all of the values have the same units, by afixed increment
in user units. After entering the adjustment value the user then applies that value to the selected values
by selecting the “Ok” button or cancels the operation by selecting the “Cancel” button.

The adjustment is equal to adding a certain amount to the existing value(s) or multiplying by a
percentage. The user may specify a positive or negative quantity. Note that the percentage option
increases the existing amount by adding a specified percentage of that amount.

For exampleif the values 10.0 and 100.0 acre-ft/month are selected and the user enters 10 acre-ft/
month into the Adjust Slot Values Dialog and selects “ Ok”, then the values will be changed to 20.0 and
110.0. If the user enters 10%, the values will be changed to 11.0 and 110.0.

Note that it is easy to select al cellsin acolumn by clicking on the header for that column.

Set Dimensions. On some table slots the user can set both the number or rows and columns using this
menu option.

1.2.3 Row Menu

On table and periodic slots, the Row menu is used to configure the rows.

Edit Row Labels: Change the Row Label. All row labels can be configured at once in the dialog. The
labels can also be set to object names using the Set Label(s) to an Object Name button.

Insert Copied Rows: Insert Copied Rows from the internal clipboard
Insert New Row: Insert anew row after the selected row

Append New Row: Append a new row at the bottom.

Delete Rows: Delete the selected rows

Delete Rows Below: Delete all rows below the selected row

RiverWare Technical Documentation: Slots
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1.2.4 Column Menu

Slot Dialogs
Menus

On some table and periodic slots (such as on data objects), the user can add or delete columns to the
table. The Column menu is used to do this and change column labels.

Edit Column Labels: Change the Column Label. All row labels can be configured at once in the
dialog. The labels can also be set to object names using the Set Label(s) to an Object Name button.

Set Number of Columns: Set the number of columns.
Append Column: Add a column to the end.
Delete Column: Delete the selected column
Delete Last Column: Delete the last column

Set Dimensions; Set the number of rows and column on the slot

1.2.5 View Menu - Slot Configuration Dialog

The view menu is used on all slot types to configure the slot. Following is a description of the general
configuration menu. Detailed information is presented HERE (Section 3) for each slot type.

The Configure Object.Slot dialog isinvoked by selecting

View = Configuration in the Open Slot dialog. Thisdialog

is used to change units and specify the precision and Object : A Muddy Ressrvoir

display format of the values in the slot. Depending on the slot+ A Inflow

type of slot opened, the dialog could appear a slightly Units

different. For example, the portion of the dialog showing Uit Type: |

the Min Value and Max Value portion is only displayed for User Uit |cfs | srale: 1

Series Slots. Note, to configure multiple slots at one time, i Yslis: | Haid 1 efs

use the Configure Existing Slots dialog described HERE Ma Value: | Ml 1 efs

(Section 2). Convert slot values to new User Units and Scale

Display Format

Specifying Units: RiverWare stores all slot valuesin
RiverWare internal units and performs calculationsin these
units. When the object isfirst instantiated, the slots default Convergence

to displaying the internal units, unless the Resource Type: [Percent | Value: [0.01 %
Database has been configured for a different default. The
Resource Database file, riverwareDB, allows you to
change the default display unitsto any unit of the specified
unit type. More information on features and the syntax of the RiverWareDB file may be found in the
reference section in the Units section of the documentation HERE (Units.pdf, Section 3).

4

Type: |Float | Precision: |6

[ K, ] l Appky ] l Reset ] [ Cancel ]
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Thedisplay units, or User Units, are user-selectable for each RiverWare slot and slot column. They may
be changed at any time through the slot Configuration menu. When data are displayed in the Open Slot
dialog, their values are converted from the internal RiverWare units in which they are calculated and
stored, to User Units for display and export. When data is entered or imported, the values are
interpreted by the slot as being in the User Units and are automatically converted to RiverWare internal
units for internal storage. This means that you must change the User Units to match the units of
incoming data BEFORE entering or importing data. For more information on units click HERE (Units.pdf,
Section 1).

Slot Dialogs
Menus

Setting Display Formats: This section points out the importance of choosing meaningful and readable
unitsfor display configurations. The Unit Type is set internally by RiverWare. All other parameters are
configurable. The Precision of the display corresponds to the number of digits displayed beyond the
decimal place, not the number of significant digits. Although more than 15 significant digits may be
displayed, such values are beyond the machine epsilon of RiverWare calculations, and are not reliable.

Overriding Conversion: Changing units through the Configure menu results in conversion of the
displayed slot values. This behavior may be overridden by turning off (unchecking) the default Convert
slot values to new User Units and Scale toggle. This alows the units and/or scale to be changed,
without converting the display values. The display values are assumed to be in terms of whichever new
units and scale are selected. This feature can be used to correct data which were accidentally imported
or entered with the wrong display units selected. Great care should be exercised when using this
feature, so as not to corrupt data.

Note: Show Commasin Numbers - On slots, commas are shown by default as a thousands
separator. Thisisaglobal setting that is specified from the Workspace = Show Commas in
Numbers menu on the workspace. More information is provided HERE (Workspace.pdf, Section
5.7).
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Slot Dialogs
Slot Descriptions

1.3 Slot Descriptions

On all dlots, the user can specify atext description. The description
is accessed from the View = Add/Show Description menu or the
Description checkbox on the Open Slot dialog. When this option is
selected, apanel is added that provides a text box in which the user
can type the description. For a series slot, the dialog would then look
similar to the following screenshot

The Search Slot Descriptions
utility can be used to find slots
that have a description and/or
slots that have a specific
keyword(s) in their description.
It is accessed from the
RiverWare Workspace using the:
Workspace = Slots = Find
Descriptions... menu. The
dialog shown to the right opens.

In this dialog, you can:

« Find All Slots with Descrip-
tions - find any dlot that hasa
description.

» Find Slots with Descriptions
containing - find dots that
have descriptions that contain
the specified text. The search
IS not case sensitive.

P4 Longlake.Elevation Volume ... | = | = iz_l

File Edit Row Column View Adjust
Elevation Volume Table
Value: 5521 ft
Pool Elevation Storage -
ft acre-feet i

0 5,521.00 10.00

1 5,521.17 10.00

2 5,521.18 11.00

3 5,521.19 11.00

4 5,521.20 12.00

5 5,521.21 12.00

6 5,521.22 13.00) -

Show: Description

This table represents the relationship
between water surface elevation and|the
volume of water in the reservoir.

Data obtained from Bathymetric Survey
dated 7/21/1999

L

Ed Search Slots

S |

[Search Slot Descriptions

-

W 45lots have a Description,

Physical Slots
Account Slots
Supply Slots

Exchange Slots

@ Find All Slots with Descriptions
() Find Slots with Description containing:

E NI

Object

= Green Valley Diversions E Water User Groups
# Upstream Gage

ﬁ Bartlett Reservair
Y Muddy Reservoir

Slot Description

Subbasin Membership List Slot

Gage Inflow Inflows come from USGS gage
Elevation Volume Table  This table represents the relationship

Inflow

Inflow data comes from Muddy Rese

al

m k

|:| Compress name columns Descriptions

Open Slots ...

4 5lots, 0 Selected.

Show All Slotsin SCT... | (Show Selected Slots in SCT...

4

You can limit the search to the specified types of slots including physical, account, supply or exchange
dlots. When any of the search input controls are changed, the Green Check icon turnsinto aRed “X”,
and the search summary description is grayed out. Click the Search button to perform a new search.
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This dialog has a Descriptions checkbox below the slot list. Turning on this checkbox replaces several
dlot attribute columns with a Descriptions column showing up to 150 characters of each Slot's
description.

Slot Dialogs
Slot Descriptions

Turning on the Compress name columns checkbox replaces the distinct columns for object name,
Account name and Slot name with a single “complete” slot name column.

Several context menu (right click) operations are available within the slot list:

« Open Slot -- Show the open slot dialog for the picked slot item.

«  Open Object -- Show the open object dialog for the picked slot item (if applicable).

- Copy Slots-- Put the selected slot items into the slot clipboard, e.g. to paste into an output (manager)
devicedot list.

Buttons along the bottom of the dialog provide these functions:

- Open Slots: Separate open slot dialogs are shown for each of the selected itemsin thelist. If more
than four (4) slots are selected, then a query dialog box is shown confirming the operation with a mes-
sage like this: “Do you want to show 421 Open Slot dialogs?’. Note that all shown open slot dialogs
may be hidden with the Workspace = Slots = Close All Slots... menu operation.

« Show All Slots in SCT: All dotsin thelist (regardless of item selection) are shown in anew SCT dia
log, and the dialog is closed.

- Show Selected Slots in SCT: Selected dlotsin the dlot list are shown in anew SCT dialog, and the
dialog is closed.

« Cancel: Thedialog is closed.
The dialog can also be used to find input values on series slots as described HERE (Section 3.1.4).

1.3.1 Adjust Menu

The Adjust menu, available on series and table slots, is used to change the display size of the columns
in the slot. Users can manually resize columns by dragging the dividers between the column headers.
The following five operations are also available in the View menu:

« Set Column Widths: set al data columnsto the width of the single selected column.

« Grow Columns to Fit Data: expand (but don’t shrink) the columnsto fit the widest numeric value dis-
played in the corresponding columns.

« Fit Columns to Data: resize al of the data columnsto fit the widest numeric value displayed in the
corresponding columns.

« Fit Columns to Headers and Data: resizes all of the data columnsto fit the larger of the text in the
corresponding column headers or the widest numeric value displayed in the corresponding columns.

« Fit Columns to Headers: resizes all of the data columns to fit the text in the corresponding column
headers.
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1.4 Creating and Configuring Slots on Data Objects

Data Objects are empty when first created. They are populated with slots based on user needs. The user
can create various types of series, tables, periodic tables, statistical tables, scalar and expression slots.
Click HERE (Section 3) to view a description of each type of slot. The user is NOT able to create Multi
Slots, Table Series Slots or List Slots on Data Objects.

The main menu bar on the Open Object dialog for the Data Object has a pull-down Slot menu (or in
the context-sensitive menu activated by right-clicking in the slot list area of the data object) which
contains commands to:

» Add Series Slot

+ Add Series Slot with Expression

« Add Integer Indexed Series Slots

- Add AggSeries Slot

« Add Integer Indexed AggSeries Slot
« Add Table Slot

» Add Statistical Table Slot

o Add Periodic Slot, Text Headers

o Add Periodic Slot, Numeric Headers
+ Add Scalar Slot

» Add Scalar Slot with Expression

+ Add Mass Balance Summary (HERE (Section 3.13.1))

Slot Dialogs
Creating and Configuring Slots on Data Objects

There are also commands to

+ Delete Slot

« Copy Slot

o Paste Slot

« Open Slot

* Plot Slot

« Links to Slot

After the slot is created, the following steps should be taken:

1. Open the newly created slot.
2. Rename the slot by typing directly in the Name field.

3. Use the configure menu option (and the subsequent dialog) to set the units, display format, and
convergence criteria.

4. On series, consider revising the time series range, if necessary, prior to adding datainto the
series. On table slots, consider setting the number of rows and columns and changing the row or
column labels.
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Global Slot Configuration

2. Global Slot Configuration

The Configure Existing Slots dialog enables multiple slotsto be configured at the same time. The slots
available do not include accounting slots as accounting slots are configured from the Accounting
System Configuration. To access the Configure Existing Slots dialog, click the Workspace w Slots w
Configure Slots menu item from the main workspace dialog in RiverWare. The dialog is used in the
following general sequence as described in the following sections:

o Adddotstothelist

« Select anew user unit, scale, min value, max value, display format, or convergence. Or, change the
unit type and user units on data object dlots.

+ Select one or more of the slots from the list
« Apply the changesto all or selected slots.
Changes are immediate and are reflected in the dialog. Changes only apply to relevant slots, e.g.

changes to flow user units only apply to slots that have Flow as the unit type. Below is a screenshot of
the dialog with the main areas noted.
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Global Slot Configuration
Selecting Slots

Add or remove

I Configure Existing Slots

. Slats
slots from the list
> [ Add Slots... l [HemoveAIISlots] IFlemcwe Selected Slots 1 of § selected
'Dbiect Slot Caolumn Urnit Type | User Unitz | Scale  Min Max  Format | Precizion | Cornw. Walue | Conve T_lr

Slotlist ——

;EI artlett Rezervair Clutflow Cluitflaw Flawa Percent

1 2

|Bartlett Reservair F'ool Elesation Pool Elevation Length ft 1 MaM MaM  Float 2 om Percent |
|Bartlett Reservoir [ Power Power Power bl 1 Hah Mah  Float 2 0.m Percent
;Bartlett Reseroir Spill Spill Flows cfs 1 MaM MaM Float 2 om Percent
?Muddy Rezervoir (4 Outflow Ot Flow cfs 1 MWatl Mah  Float 2 0.m Percent
EMuclcl_l,l Fieservoir F'ool Elewvation Pool Elevation Length ft 1 Mat MaM Float 2 oo Percent
|Muddy Reservair Releaze Releasze Flowa cfs 1 Mat MaM  Float 2 om Percent
[Muddy Reservair Spill Spill Flows cfs 1 Mat MaM Flaat 2 oom Percent
|

| 3|
Change unit type for dots on Data Objects

Configuration

Change uselil —p» Uzer Unitz T [] Unit Tupe fior Slats on Data Objects
units Far Unit Type: [ Flaw > ; T
== Cld Uit Type: ,_lFlow
User Units: | cms. ¥ Scale: | i New Lirit Type: [ NONE
Min talue: | | Maxvalue: | ] Mew Usar Units: N-DN-E

Change display

Corvert glot walues to new User Units and Scale
Convergence

fOI’mat DispiagPortnat f W alue: DD_D‘I | Type: [ Percent v

Type: :Float v‘ Precision; 2

Change convergence

Apply ToAl Apply To Selected

Apply toal dotsin i Apply only to highlighted slotsin list

2.1 Selecting Slots

To select the slots for which you wish to make changes, you must add them to this dialog. To do this,
click the Add Slots button or use the corresponding context menu item available with a right mouse
click inthe slot list. This opens RiverWare's slot selector. Click HERE (Selector.pdf, Section 3) for more
information on using the selector. The Selector can be used to add all or a subset of the existing non-
accounting slots in the current model.

After making a selection of one or more slots, those slots are added to the list view area of the dialog.
These dlots, or a subset, are the slots you wish to modify. Note that if a slot has multiple columns that

can be configured independently, an entry is created in the list view for each column (see the example
Elevation Volume Table Slot in the screenshot below). For tables, like the Periodic Slot, where datain
any column must have the same units, only one list view item is created for this configuration. Periodic

slots that have a second units dimension in the numeric headers of the columns get a second list view
item to allow configuration of this dimension (see the Operating Level Table example slot). If some
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configuration item, like convergence, is not applicable to an item, that column is left blank in the list
view display.

Global Slot Configuration
Configuration Options

B Configure Existing Slots

Slots
Add Slots... ] lHemove All Slots] [Hemove Selected Slats 1 of 7 selected
[ Object Slat Column Unit Type  User Unitz | Scale  Min | Max | Format | Precision  Core. 1
;B artlett Regeryoir Convergence Percentage Convergence Value NOMNE HOMNE Float 2
|Bartiett Feservo lewation YWolume Table  Pool Elevation Length ft Float 2
Storage “olume acre-fest Float 2

Het

Length Float

Operating Level Table  MWumeric Header  MOME NOME
Unregulated Spill Table  Pool Elevation Length It
Unregulated Spil Table  Unregulated Spill - Flow cfs

B artlett Feservo

1
1
1
1
1
|Barlett Reserva 1
1

|Bartlatt Reservair

1% 2|
Configuration
User Units [] Urit Type for Slats on D ata Objects
Far Unit Type: | Length v P —
e = 0ld Unit Type: | Length :
User Units: |_m 4 :f_l Scale: | :! Mew Unit Type: |"NDNE
Min Walue: | | Man W alue: | N Mews User Units: | MONE

Corvert glot values bo new User Urits and Scale
Convergence

gyt Walue: [ 0007 | Type: [ Percent v:

Type: | Float « | Precision; |2

’Apply To Selected] ’ Cloge ]

To remove specific slots from the dialog, first select them. Note that the label above the list view
indicates the number of items selected and the total number in the list. Then click the Remove
Selected Slots button or use the corresponding context menu item available with aright mouse click in
the dlot list view. All slots can be removed using the Remove All Slots button or its corresponding
context menu item. Double clicking anitemin the slot’s list view will bring up the Open Slot dialog for
that slot.

i

2.2 Configuration Options

The configuration frame at the bottom of the dialog has check boxes for four types of configuration
items; User Units, Display Format, Convergence, and Unit Type for Slots on Data Objects. By
checking or unchecking these, any combination of the configuration options can be used. For example,
if only convergence values are to be altered, only its check box can be selected, meaning that user units,
unit type, and display format will not be modified by any applied changes.
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Specifying User Units, Display Format, and Convergence: The items available for configuration
appear much as they do in the configuration dialog for a single slot as described HERE (Section 1.2.5).

Global Slot Configuration
Applying the changes

To change user units, click the User Units check box. The For Unit Type pull down menu is used to
specify for which unit type the user units will be modified. The new user units are specified in the User
Units pull down menu. Specify anew Scale, Min Value, or Max Value and indicate whether to convert
existing values to the new. To change the display format, click the Display Format check box and
specify the new value. To change convergence, click the Convergence check box and enter a new
value. Note, if any of the pull down menus or text boxes (User Units, Scale, Min Value, Max Value,
displayType, convergence Type, or convergence Value) are left blank when these configurations are
applied, no changes will be made to any slots for these items.

Specifying a new Unit Type on Data Objects. To change the unit type of a slot on a data object, click
the Unit Type for Slots on Data Objects check box and specify an old unit type and the new unit type
and user units. These changes only apply to slots on data objects as the user is not allowed to ever
change the unit type of aslot on a simulation object.

Note: Show Commasin Numbers - In slot values, commas are shown by default as a
thousands separator. Thisis a global setting that is specified from the Workspace w Show
Commas in Numbers menu on the workspace. More information is provided HERE
(Workspace.pdf, Section 5.7).

2.3 Applying the changes

When all desired configuration changes have been made, they can be applied in two ways, Apply to
Selected or Apply to All. To apply changes only to selected itemsin the slot’slist view, click the Apply
To Selected button at the center bottom of the dialog. Note that the desired items should be selected
before entering the configuration information because changing selections clears the configurations.
Thiswill change only those slots highlighted in the list view. Configuration changes can be applied to
al dotsinthe dlot list, whether selected or not, by clicking the Apply To All button at the left bottom of
the dialog.

If changes are applied to a slot where they are not applicable, the changes will be ignored for that slot.
For example, if convergence is configured to be changed and is applied to a slot that does not have
convergence, it will beignored. Similarly, if the user unit for flow is configured to be changed and a
slot has a unit type of length, the user unit change will be ignored if applied to that slot.

2.4 Use Examples
Following are two examples of using the Configure Existing Slots.
Forgotten riverwareDB file: You just spent the last two hours building a model of a basin only to

realize that you didn’t have ariverwareDB file in place to give you the correct default units. Use the
Configure Existing Slots dialog to change all of these slots using the following steps
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« Open the dialog. From the main workspace, use the Workspace = Slots = Configure Slots menu.

« Select al dotsin the model. Click the Add Slots button. In the selector, click All object types, All
objects, All to select al slots and click OK. When finished processing, the list view in the Configure
Existing Slots dialog should now have al of the slotsin the model.

« Click the toggle to specify that you wish to change User Units.

 For one unit typein your model, select that unit type from the For Unit Type box, enter a new user unit
and/or scale. Click the Apply to All button. Repeat for all unit typesin your model.

« Change display format or convergence in a similar manner as desired

Global Slot Configuration
Use Examples

Changing configuration on specific dots: In this example, we have decided that for debugging
purposes, we need all of the flow slots on specific reservoirsto be in acre-feet/day. There are two
approaches we can use with the Configure Existing Slots dialog to make these changes.

- Add only the Reservoir flow slotsto the list view using the slot selector to select the correct dlots. A
Unit Type filter can be applied in the selector to filter out non-flow dlots. In the Configure Existing
Slots dialog, we would then Apply to All to commit the changes.

- Add al of thereservoir slotsto the listview. We would then highlight only the desired slots and make
the desired changes. Then we would use the Apply To Selected button to make the changes.

Using the selector to choose the appropriate slots is more powerful and more elegant but you don’t see
the slots' configuration values before you make the selection. Selecting all slots, then choosing the
desired slotsin the list view allows you to see all of those slots' configuration before you modify them.
For example, you see that reservoir Diversion slots (linked to awater treatment plant) have units set to
“mgd” while al the others are set to “cfs’. You may wish to change all the slots to acre-feet/day except
the one with configured to be “mgd”.
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Types of Slots

3. Types of Slots

This section presents a brief description of the different types of slots and how they are used for
representing different types of data. Click on the link to go to the section that further describes how to

view, create, and edit that type of slot.

Name

Icon

Type

Description

Series Slot

A single timeseries of values. These slots may be linked with
other Series Slot. Input datain Series Slots controls the
simulation solution, and all simulation output data are written

Go to Section 3.3

Go to Section 3.1 Series to Series Slots. For these reasons, Series Slots contain special
functionality not found in table slots. Series Slots on a Data
Object can be linked to any linkable slot on the workspace.
A specialized Series Slot whose value is computed from a
. . user-defined arithmetic expression possibly containing other
gxe” S;W'th = | Series slot names as variables. They are used to calculate quantities
GptS tion 3.5 | such as*“ combined Storage of all Reservoirs.” Expression slots
© o section 5. are available on Data objects and both Series slots and Scalar
slots may contain expressions.
Integer Indexed A specialized series slot that isindexed by an integer number
Series Slot Series instead of a date.
Go to Section 3.4
Aqq Series Slot A specialized Series Slot that is an aggregation of one or more
(?gt Section 3.2 Series Series Slots which are independent of one another. They are
© foection 2. used to group together similar series of data.
Integer Indexed An agg series slot that isindexed by an integer number instead
Agg Series Slot - Series of adate.
Go to Section 3.4
A specialized Series Slot aggregating one or more Series Slots.
Multi-Slot The value in thefirst Series Slot column is the sum of the
Series valuesin all of the other Series Slot columns (other slots to

which they are linked). New Series Slot columns are
automatically added when alink is made to the MultiSlot.
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Types of Slots

Icon

Type

Description

Table Slot
Go to Section 3.6

Table

A two or three-dimensional table of values for representing
one or more functional relationships. Each column stores a
variable with its own unit type and name. Rows are numbered
beginning with 0. Both rows and columns can be referenced
by using anindex (0, 1, 2. .. n) or using alabel string.

For athree-dimensional table lookup to be successful, column
1 must contain blocks of equal valueswhich increase down the
table, and column 2 must contain monotonically increasing
values within each block of values from column 1. A two-
dimensional table only requires monotonically increasing
valuesinitsfirst column.

Table functionality includes accessing values beginning with
the table indexes and accessing a column index beginning with
row index and table value.

Table Series Slot
Go to Section 3.7

Table

A specialized table slot whose rows correspond to time val ues.
This slot contains limited timeseries functionality thus making
it more efficient than Series Slots. It is commonly used for
writing and reading large amounts of data. It is primarily used
within object user methods; the user cannot create them on
Data Objects.

Statistical Table
Slot
Go to Section 3.8

===

Table

A specialized table slot allowing the user to specify a
statistical function, such as flow duration curve, whichis
computed at the end of arun using the datain specified model
dot(s). This statistical analysis data can then be plotted or
exported.

Periodic Slot
Go to Section 3.9

Table

A specialized table slot, the periodic slot is used to hold data
that repeats over a specified time period. For example, a set of
monthly evaporation coefficients for areservoir (the same
every year), could be held in a periodic slot. The timeseries
associated with the data can vary (hourly, daily, monthly, etc.)
as well asthe period over which the data repeats. The periodic
dlot can also handle irregular timeseries and can have either
text or numeric column headings.

Scaar Slot
Go to Section 3.10

Scalar

The scalar slot is used to hold a single piece of numeric data
that will not vary with time. The scalar slot is a one-row, one-
column table slot.
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Types of Slots

Name Icon Type Description
Scalar Slot with A scalar slot whose value is computed from a user-defined
Expression | Scalar arithmetic expression. The expression can contain values from

Go to Section 3.11 other slots as variables. This slot resides on a Data Object only.

Thelist slot is used in certain user methods to specify alist of

List Slot

Go to Section 3.42 |E| List objects or slots associated with that method. The user cannot
© o section 2. add List Slots to data objects
Mass Balance Mass The mass balance summary slot is a user-defined hierarchy of
Summary "y Balance | seriesslot collections used to check mass balance across many

Go to Section 3.13 =1 | Summary | objects. Thissot resides on a Data Object only.
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Series Slot

3.1 Series Slot

There are several types of time series slotswith
various column configurations. Since all of
these slot types contain rows which correspond
to the series of data, they will be referred to
collectively as series slots. Shown isa series
slot with the key areas highlighted. Thereisa
datetime spinner and scroll button used to
scroll to the given date. Icon/buttons are used
to show display compression, show notes, and
to Plot the slot. The datetimes are shown as the
row headings, the data values are shown in the
cells, and each cell’s value has aflag. Bold,
green separators are automatically created
based on the timestep of the slot. For example,
inadaily slot, separators are placed between
months. In 6-hour slot, days are separated.
Also, thereis a blue divider between theinitial
and start timestep. Thereis ared divider after
the finish timestep.

Data: Time series data are displayed with one
value per row where each row represents a
timestep. A scroll bar along the right side of the
field isused to view the entire set of data. Each
row contains the full date and time, a status
flag, and the slot value at that time. A slot value
which shows NaN (Not a Number) represents
an unsolved variable.

All RiverWare calculations are performed in
internal RiverWare units. These are generally
Sl units such as: grams, meters, cms, hours,
degrees Celsius, joules, megawatts, etc. The

Scroll
to date

Edit  Wiew

Inflo

Yalue: |16

Jan 27,1997 o

Display
Notes Compression dlot

E]_ Mountain Sturag;.,lnflm @—@EE

Timegtep I/ | Adjust

Total

Plot

Start 1000 cfs
Timestep 01-27-1957 Mo 35290 1 0
Divider 01-28-1997 Tue 57610 1 0

01-29-1997wed Y S04.20 1 0

) 01-30-1997 Thu E 252080 10

Time 01-31-1997 Fri 2,016,701 O
Interval 02-01-1997 Sat 10
Divider 02-02-1997 Sun

02-03-1997 Mon

02-04-1997 Tue I
Finish 02-05-1997 Wed I
Timestep 02-06-1997 Thy I
Divider 02-07-1997 Fri I

02-08-1997 Sat I
Descri pti on show: [ ] Description A

Maunkain Storage. Inflow [i@ 3

1 salue: 1,658.50 [1000 cfs]

4:00 Fabrijiary 2
(Priorit Elt

Datetimes Info

Selection

Data

Priority
Flag

values which appear in the Open Slot dial og, however, may be displayed in one of various user-selectable
units. The selected User Units: for aslot are indicated directly above the scrollable field. Simulation
Output values are automatically converted to the User Units before being displayed in the Open Slot
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dialog. Likewise, INPUT values which are entered and displayed in User Units are internally converted
to RiverWare units for simulation calculations. Thistopic is covered in more detail HERE (Units.pdf,
Section 1).

Types of Slots
Series Slot

Timesteps: Timesteps are reported chronologically. If the seriesis an Integer Indexed series, the rows
are indexed by an integer number instead of atimestep.

Editing Slot Values: Conventional editing commands are available for all slots. They allow cutting,
pasting, filling and clearing of data.

A Delete or Cut of any timestep except thefirst shifts data up to replace the lost cell, reassigning values
to new timesteps. A Delete or Cut of the first timestep removes it completely from the series,
essentially shifting the start date of the series.

Similarly, Insert New Cell or Insert Copied Cells when the first timestep is selected adds a new
timestep to the beginning of the series. When any other timestep is selected, Insert New Cell or Insert
Copied Cells shifts data down from the added cell, reassigning values to new timesteps.

Priority: InaRulebased Simulation run, the dialog shows the priority of the slot at the given timestep.
This can enable/disabled using the View = Show Priorities menu.

Selection Info Area: Optionally, the Selection Info Area (also called the Summary Area or Selection
Statistics) can be shown using the View = Show Selection Statistics. This displays information on
the selected cellsin the Slot including the name or number of slots and then statistics on the selection.
Statistics include Sum, Average, Median, Min, Max, Range, and Difference. All, some or none of these
may be shown depending on the number of cells selected and the units of those cells. If asinglevalueis
selected and that value was solved for or set as aresult of arulein rulebased simulation, the Priority is
also shown.

Global Time Scroll: The Open Slot dialog allows the concept of context sensitive right-mouse
functions. One menu option is the Global Time Scroll which alows the user to move all datesin the
model to the selected date. Any dialog that is open will move to that date. Any dialogs that are opened
will open to that date.

3.1.1 Configuration

Following are configuration options specific to Series Slots. Further information on general
configuration can be found HERE (Section 1.2.5).
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Types of Slots
Series Slot

Setting Min/Max on a Series Slot: series slots have
minimum and maximum values which can be entered throug
the View = Configure dialog. In general these values are not
used by the simulation. However, there are afew cases where
avalue can be used by the Object’s User Methods. For
example, a minimum Outflow on a Reach object is used to
calculate the maximum allowable diversion. If no valueis
input, the total Inflow may be diverted.

On all series dlots, if the simulation calculates avalue or a
value is INPUT which violates the specified minimum or
maximum, awarning isissued in the diagnostics window, but
the simulation continues.

Setting Convergence and Max lterations: Seriesslots have
Convergence settings which can be edited in the lower
portion of the Configure dialog. A slot can bereset if the new
valueis not within convergence of the old value and it has not
been set more than the maximum number of times. The Set

h [{| Configure Slot

Object ‘ Muddy Reservair

Slak Inflow
Lnits

Unit Tvpe; |(FE

-
Scale: |1

User Units:

Min Value: |Mak 1cfs

—
Convert slot values to new User Units and Scale

Display Farrmat

Convergence

Tvpe: |Percent v| Yalue: |D.Dl | o

(o4 J I Apply ] I Reset

Value functionality is described HERE (Simulation.pdf, Section 4.1).  The following table describes the

available convergence criteria

No convergence. Any new value
NA is considered different than the
old value.

Never

Absolute difference in internal

units. The user enters the value | if

Internal |.” . . .

in internal units. If old minus new
(m,cms, | . . N

(in internal units) is less than or
m3, etc)

equal to the convergence value,
it is considered converged.

lold — new| < value

Example of convergence:
old = 100.0 cms

new = 100.001 cms
value entered = 0.001 cms

Example of convergence
old = 100.0 cfs

new = 100.01 cfs

value entered = 0.001 cms
why?

100 cfs = 2.83168 cms
100.01 cfs = 2.83197 cms

0.00029 < 0.001

RiverWare Technical Documentation: Slots

Revised: 4/27/12

Example of non-convergence:
old =100.0 cms
new = 100.001 cms

2.83168 - 2.83197 = -0.00029




Types of Slots
Series Slot

Percent difference. The user
enters the value as a
percentage. If old minus new
divided by the old value is less
than or equal to the convergence

if
lold — new| < value
old 100

or

Example of convergence:
old = 100.0 cms

new = 100.001 cms
value entered = 0.001

Example of non-convergence

NA value divided by 100, it is If old or new is 0.0, then |old = 10.0 cfs
considered converged. convergence is new = 10.01 cfs
reached if value entered = 0.001
If both old and new are zero, it is why?
considered converged if old |0| d- new| < |10 _ 10_01| 0.001
minus new is less than 1.1E-12 12 >
1.1X10 10 100
Example of convergence:
old = 100.0 cfs
Absolute difference in user units. new = 100.001 cfs
The user enters the value as a value entered = 0.1 %, cfs
User percentage in the specified user it
Units units, without considering scale. Example of non-convergence
specified | If old minus new (in user units) is lold — new| < value |old=10.0cfs
for the less than or equal to the ~ 100 |nhew=10.1cfs
slot convergence value (in user value entered = 0.1 %, cfs

units) divided by 100, it is
considered converged.

why?
0.1

10-10.1 > 35

Time Series Range--Series Slot: The default start times and
timestep are inherited from the Run Control settings when the
object isinstantiated. All series slots are initialized with one
timestep to minimize model file size. Other rows are added by
the user as needed for input or appended at run time when the
slot’s output values are calculated. You may change the time
series range directly through the Time Series Range Dial og.

On Integer Indexed Series, the user is able to change the

Timezenes Range

Start:
End:

Timesteps:

() Configure All Calurnns |dentically

(*) Configure Each Column Separately | Pool Elevation A

M Configure Timeseries

Sunc With Run Control

[January 27, 1397 2]
|February £, 1997 B
[10 || Daily v|

number of Values but the start, end, and timestep size x|
configuration areas are disabled.

Apply ] [ Reset ] [ Cancel ]

[

The time series range and timesteps can aso be changed by selecting Synch With Run Control in the
Time Series Range Dialog. Thiswill update the time series range in the slot to match the time series range
set in the Run Control dialog. The default start times and timestep are inherited from the Run Control
settings when the object is instantiated. All series slots are initialized with one time.
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Show Linked Slots: In the View menu, there is an option to Show Linked Slots. When selected, this
shows all of the slots to which the given slot is linked.

Types of Slots
Series Slot

Show Notes Column and Notes Group menu: The Show Notes Column and the Notes Group menu
are used to display Notes that are associated with a timestep on a series slot. For more information on
Notes on Series Slots, see the documentation HERE (Section 5).

3.1.2 Series Display Compression

The Series Display Compression utility allows the user to “compress’ or hide a particular value, NaNs,
both, or any repeated values. This utility is useful for slots that hold data that is often the same value
and the user only wishes to see any changes to this standard value. The functionality is available on
Series Slots, Agg Series Slots, Multi Slots, and Table Series Slots.

3.1.2.1 Accessing Series Display Compression
Series Display compression can be accessed from

- the Open Slot dialog’'s View = Series Display Compression Ho Edt View Tmesteplo Adiuet
. . . . 1 . Outflow
- the Series Display Compressionicon = on the Open Slot dialog s 1

When either of these options are chosen, the Open Slot dialog adds ' December 31,1355~ |[Z]
the display compression area between the scroll area and above the
column heading as shown.

Compress Repeated Walues  w [E

Cnt Outflow ~
cfs

12-31-1995 sun[JE IEEY]
01-01-1996 Mon 4000 55.00 R
Following is a screenshot showing all of the configuration controls. 02101336 Sat | 1 58.32 R
Each option is then described in detail. DEIERETL c2 298
. . 02-12-1936 Mon 20 SR.00R
Compression Mode  Show/Hide
+ Extended Controls

3.1.2.2 Configuring Compression

Enable/Disable Toggle

\ Hide MaMs and Yalue: 350 %

Precizian Tvpe: | Dizplay w

fEIE Timestep Rows Hidden \

Set Reference Value Precision Type
Status

Enable/Disable Toggle: When Series Display Compression isfirst activated, there is a check mark
in the toggle indicating that it is active. Thistoggle is used to toggle the compression on and off. Thus,
the user can configure compression, then toggle it off to view or edit all the values, and then toggle it
back on to re-enable compression

RiverWare Technical Documentation: Slots
Revised: 4/27/12



Types of Slots
Series Slot

Compression Mode pull-down menu: When first activated, the Compress Repeated Values option
is selected by default in the pull-down Compression Mode menu. The modes listed below are
available for display compression:

Compress Repeated Values: Any values that are repeated will be com-

pressed into one row. When this option is selected, the repeated values are || ______
all compressed into one cell and a count (Cnt) column is added. A small  Friati iRt
triangle is added to the lower corner of the cell to indicate that the cell Hide Value: 0
represents repeated values. In the screenshot 3 values of 55cfs are Hide NaMs and Value:
repeated on 1/1/1996. These represent 1/1 through 1/3/1996.

_/ylint Outflow
Count Column cfs
07-01-1996 Man @ BR.O00 R

Triangle indicates compressed cells

Hide NaN Values: All NaN values will be hidden and a dotted
01-03-1996 Wed F5.00 R

line is shown. For example, NaNs are hidden for 1/4 through 1/7/ | = === 2 peped L5
1996. 01-08-1996 M 55.001

Hide Value: #: All values matching the reference value will be Dotted line indicates hidden cells
hidden and a dotted line is shown. The user can change the value
by clicking on the Reference Valueicon » and entering anew value.

Hide NaNs and Value: #: All NaN values or values matching the reference value will be hidden and a
dotted line will be shown. The user can change the reference value by clicking on the Reference Vaue
icon » and entering anew value.

Show Value: #: All values that match the reference value are shown. NaNs are hidden. The user can
change the reference value by clicking on the Reference Valueicon » and entering anew value.

Show NaNs and Value: #: All NaNs and values that match the reference value are shown. The user
can change the reference value by clicking on the Reference Valueicon » and entering anew value.

Show Values <= #: All values |less than or equal to the reference value are shown. NaNs are hidden.
The user can change the reference value by clicking on the Reference Valueicon » and entering a
new value

Show Values >= # :All values greater than or equal to the reference value are shown. NaNs are hid-
den. The user can change the reference value by clicking on the Reference Valueicon '~ and entering
anew value o

Note: The above text describes the options and how RiverWare

represents each option on the screen. In each case, if the 07-01-1936 kon £5.00 |
compressed/hidden range contains the automatic green datetime - ————————— =S=N=====
interval delineations (e.g. Monthly lines on a daily slot) those green 03-06-1936 Wed E4.54 R

lines will still be shown. In the example to the right, two green lines
are shown representing the delineation before Feb. 1 and March 1
in this daily slot.
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Show/Hide Extended Controls: To the right of the Compression Mode pull-down menu, the Show/

Hide Extended Controls button EJ can be used to further refine how the compression is configured.

When this button is clicked afurther set of configuration optionsis presented and the arrow now points
down.

Types of Slots
Series Slot

Set Reference Value: When any of the “Hide Value” or “ Show Value” compression modes are

selected, the Set Reference Valueicon & become active. Clicki ng thisicon opens adialog to allow

the user to enter avalue. Thisis the value that will be hidden. Once a new number is entered, the
Compression Mode menu options will display that number in the menu.

Precision Type pull-down menu: Each of the above compression modes compares avalue in acell to
some other value, either areference value, NaN or the previous timestep’s value. For more flexibility,
value comparison can be based on either:

- Display: Thedisplay precision will be used; thisis the default. If two numbers
appear the same on the screen, they are considered the same.

Drizplay L

. ‘Dizplay
« Convergence: The sot’s convergence value will be used to compare the numbers.  [convergence
A number must be within convergence of the other number to be considered the Exact
same.

« Exact: Theinternaly stored numberswill be compared.

Satusinformation: The Status information will show the number of rows that are hidden or
compressed.

3.1.2.3 Editing Compress/Hidden Values

On the Open Slot dialogs, the user can highlight a number of cells and type a new value that will be
entered, as Input, into each selected cells. When Series Display Compression is enabled, the editing
of values is treated a differently as follows:

Compressed Repeated Values: If the Compress Repeated Values is selected, editing of selected
cellswill edit any compressed cells. For example, if repeated 33 values are repeated and the user selects
the repeated value, typesin anew number, all 33 values will be set to that new number.

Hidden NaNsor Value: If any of the “Hide" options are selected, editing of selected cells will not
affect hidden cells. Hidden values and NaN’s will not be overwritten. But, any cells displayed and
selected will be affected by the new value. Also, if the entire column is selected, edits will then apply to
all values, whether hidden or not.
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3.1.2.4 Multi-Column slots

On multi-column slots, (Agg Series, Multi Slots, Table Series Slots, and accounting slots), the Series
Display Compression will only compress/hide arow if the compression isvalid on all columns of the
row. Following is a screenshot where the repeated value compression only applies to a subset of rows:

Types of Slots
Series Slot

01-01-1996 Mon 1: 1.001 REL ] [REEN]

07-02-1996 Tue 1: 1.001 2001 [REEN]

07-03-1996 wed 4: 1.001 2001 300010 01-01-1936 Mon 1: 1.0001 MaM 0 REIN]
07-04-1336 Thu ! 1.001 2001 2001 01-02-1336 Tue 1: 1.0001 200 REEN]
071-05-1936 Fri ! 1.001 2001 2001 01-03-1996 'wed 4 1ol 2000 30000
01-06-1936 Sat ! 1.001 2001 2001 01-07-1996 Sun 40 MaM O 20000 3001
01-07-1936 Sun 4: MaM 0 200 2001 01-11-1996 Thu 1: MaM O 0 3001
01-08-1996 Mon ! MaM 0 200 30000 :

07-03-1996 Tue ! MaM 0 2001 30010 Repeated Va| ue Compr on toggled On
01-10-1936 wed ! MaM O 2001 30010

01-11-1936 Thu 1: MaM O 0 3000

Repeated Value Compression toggled Off

Notice that only rows 1/3-1/6 and 1/7-1/10 are compressed because the repetition occurs across all
columns. Similarly, on multi-column slots, if the user chooses to “Hide NaNs and Value”, it will only
hide arow if all three columns have the reference value OR NaN.

3.1.3 Timestep I/0 menu - Flags

On Series Slots, the Timestep 1/0O menu is used to change the status of the cell’s value by changing the
flag. Possible flags vary by slot, but may include:

- INPUT (1),

- OUTPUT(0),

- DMI INPUT (2),

- ITERATIVE MRM (i),

- TARGET BEGIN (TB or tb),

- TARGET (T),

- BEST EFFICIENCY (B),

- MAX CAPACITY (M),

- DRIFT (D),

- SURCHARGE RELEASE (8),
- REGULATION DISCHARGE (G),
- UNIT VALUES(U), and

- RULE (R).

User-input data are automatically flagged as INPUT, and may not be overwritten by simulation results.
Certain values imported by an input DMI are flagged Z for DMI INPUT and are treated identically to
INPUT (I) flags. Initialization Rules can also set values with the Z flag. OUTPUT (O) timesteps may
contain values calculated during a previous run or toggled from INPUT status. These values are
automatically cleared to NaN at the beginning of a simulation run. This guarantees that no previous
solutions remain from one run to the next. Simulation results are written to timesteps flagged as
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OUTPUT, TARGET BEGIN, BEST EFFICIENCY, MAX CAPACITY, SURCHARGE RELEASE,
DRIFT and UNIT VALUES. Flags other than OUTPUT and INPUT are only available for certain series
slots.

This section describes the use of special flags which may be set on SeriesSlot timesteps. The flags are
typically set by the same mechanismsas INPUT and OUTPUT flags. But, unlike INPUT and OUTPUT
flags, each type of special flag is only applicable to one or two slots. All SeriesSlots must have one of

the following flags set for every timestep; each flag is indicated by its abbreviation:

« General flagsavailable to all SeriesSlots.

- I for INPUT

- O for OUTPUT

- Z for DMI INPUT - Thisflag indicates that the value was set by an input DMI. Click HERE (DMI.pdf,
Section 2.4) for more information. In simulation, this flag behaves identically to the INPUT (1)

flag.

- R for SET BY RULE - Thisflag indicates that the value was set directly by arule.

- i for ITERATIVE MRM - This flag indicates that the value was set during iterative MRM by an
MRM rule. Values with the “i” flag can be overwritten asthough itisa*“QO” flag. Values with the
“i” flag are cleared at the beginning of asingle run and at the start of an MRM run, but are not
cleared between each iterative MRM run. They are considered input during an iterative MRM
run.

« Power calculation flags available to Energy dlots.

- B for BEST EFFICIENCY
- M for MAX CAPACITY

«  Maximum Outflow flag available to Outflow slots
- M for MAX CAPACITY
- Target flags available to Storage and Pool Elevation slots.

- TB or tb for TARGET BEGIN
- T for TARGET

- Drift flag available to Regulated Spill and Bypass slots.
- D for DRIFT

« Surcharge Release flag available to the Surcharge Release slot
- S for SURCHARGE RELEASE

« Regulation Discharge flag available to the Regulation Discharge slot
- G for REGULATION DISCHARGE

« Unit Values flag available to Turbine Release and Energy slots on power reservoirs with the Unit
Power method sel ected:

- U for UNIT VALUES

Types of Slots
Series Slot
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3.1.3.1 Setting Flags
Flags are set from the Open Slot dialog (or from the SCT). In the —
Open Slot dialog, aflag is set on the highlighted timestep by e
selecting the flag from the Timestep I/O menu. Flags which are St to Input Alt+1
unavailable for that slot will appear grayed-out in the menu. 5t Allto Input Ctri+Al+1
The Timestep 1/0 menu has options to: 26t to Output Ale+0
Set All ko Qukput Chel+Alk+ 0

« Set to Input: Set selected cellsto Input

+ Set All to Input: Set al cellsto Input

« Set to Output: Set selected cellsto Output
« Set All to Output: Set all cellsto Output

Reverse Input/Cukput
Reverse Input/Cutput All

« Reverse Input/Output: Reverse the input and output flags on Best Efficiency CHI+E
selected cells Max Capacity Chrl+M
« Reverse Input/Output All: Reverse the input and output flags on Unit talues
al the cells

« Set one of the special flags on the selected cells. The following sections describe many of the special
flags.

3.1.3.2 Power Calculation Flags on Energy

BEST EFFICIENCY and MAX CAPACITY flags may be set on Energy timesteps instead of an INPUT
Energy request value. These flags are used by the getPlantPowerRelease User Method to calculate the
most efficient or maximum Energy generation possible for the flagged timestep.

The getPlantPowerRelease method uses tables to relate the current Operating Head to the most
efficient Turbine Release or maximum allowable Turbine Release. The MAX CAPACITY flagis
available for all power method except LCR Power Calc. The BEST EFFICIENCY flag isonly valid for
the following power methods:

« Plant Power Calc

- Plant Efficiency Curve

- Plant Power Equation

« LCR Power Calc

« Unit Power

The calculation of the best efficiency Energy generation or max possible Energy generation is an
iterative solution. The Outflow required to produce the desired type of Energy affects Tailwater

Elevation, which affects Operating Head, which affects the Outflow required to produce the desired
Energy. For more information on these methods, click HERE (Objects.pdf, Section 16.1.2).

When an energy value has been calculated using aMAX CAPACITY or BEST EFFICIENCY flaganditis
set as a user input for a subsequent run, awarning may be posted that says “Energy request cannot be
met on current iteration.” Thisis due to the way RiverWare solves. When two reservoirs are modeled in
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series, the Tailwater Elevation of the lower reservoir affects the Operating Head of the upper reservoir.
The Outflow of the upper reservair, in turn, affects the Tailwater Elevation of the lower reservoir. This
creates an iterative loop between the Outflow from the upper reservoir, the Tailwater Elevation of the
lower reservoir, and the Operating Head of the upper reservoir. When an Energy valueis set using
either aMAX CAPACITY or aBEST EFFICIENCY flag, the reservoirs iterate over Outflow, Tailwater
Elevation, and Operating Head until the values converge. If the Energy value is now set as an input and
the model is run again, the Input Energy may not be possible given the Operating Head on the first
iteration. If this happens a RiverWare warning is posted but the run does not abort, since the energy
value MAY match the Operating Head at a later iteration. The Energy aso MAY NOT match the
Operating Head at a later iteration. If this occurs, the model will continue running even though the
object did not solve. The run will NOT be aborted, but objects may not dispatch because required
information was not propagated to them. The user must check the dispatch dialog if they receive the
RiverWare warning message given above to make sure the model ran correctly.

Types of Slots
Series Slot

3.1.3.3 Maximum Capacity Flag on Outflow

As demonstrated in the simulation exercise, this flag computes the maximum possible Outflow from a
Reservoir on a given timestep. Setting the MAX CAPACITY flag on a Reservoir Outflow slot forces the
Outflow to equal the sum of the maximum (Turbine) Release and the maximum Spill. This flag should
be used with great care, as its effects may cause downstream reservoirs to exceed their operating
ranges. The use of this flag also depends on having reliable and accurate input tables relating elevation
to maximum release and spill.

The MAX CAPACITY flag is set by highlighting a simulation timestep on the Outflow slot of a
Reservoir and selecting Timestep /0 = Max Capacity. RiverWare places an M at the selected timestep
to indicate that the flag is active. Thisflag istreated as an INPUT, but does not require avalue. If a
valid Outflow value is present at the flagged timestep, it isignored in the simulation; a new Outflow
valueis calculated and displayed at that timestep. This behavior issimilar to the Max Capacity and Best
Efficiency flags of the Energy slot and the Drift flags of the Regulated Spill and Bypass slots. A
Reservoir which has the Outflow Max Capacity flag set may dispatch under any of the “ givenOutflow”
dispatch methods:

« solveMB_givenOutflowHW for Level Power, Slope Power, and Storage Reservoirs.

« solveMB_givenOutflowStorage for Level Power, Slope Power, and Storage Reservoirs.
- solveMB_giveninflowOutflow for Level Power, Slope Power, and Storage Reservairs.
- solveMB_givenOutflowInflow for Pumped Storage Reservoirs.

The Outflow Max Capacity flag may NOT be used on reservoirs when solving for Hydrologic Inflow,
or when solving a Target Operation.

The Max Capacity solution is iterative. The exact sequence of calculationsin each iterative loop is
dependent on the type of Reservoir and the selected Spill Calculation Method. In all cases, the
maximum Spill and maximum controlled Release are calculated individually, then summed. If the
selected Spill Method includes Regulated Spill, the current or previous Pool Elevation is used to look
up the maximum Regulated Spill from the Regulated Spill Table. This value is set in the Regulated
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Spill slot, and the selected Spill Calculation Method is called. Any input Bypass and/or required
Unregulated Spill are considered within the Spill Method. Next, the maximum release is calculated. If
the Reservoir isaPower Reservoir, the selected Tailwater Calculation Method is executed to determine
the Operating Head. This Operating Head or the Pool Elevation (in the case of Storage Reservoirs) is
used to look up the maximum release from the Max Turbine Q table, Max Release table, Max Flow
Through Turbinestable, or Best Generator Flow table. Finally, the maximum release and the cal culated
Spill are added to determine the total maximum Outflow. This Outflow is used to mass balance the
Reservoir. Theiteration is repeated until Convergence is met or Max Iterations is exceeded.

Types of Slots
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3.1.3.4 Target Operation Flags

Target Operations are used to calculate a lumped mass balance across several timesteps, in order to
exactly meet a user-input TARGET Pool Elevation or Storage value. Three conditions are necessary for
a Target Operation to execute successfully:

- Aninitial value must be known at the timestep before the TARGET BEGIN timestep. This value may
be INPUT or a known value at the time the Target Operation solves.

« A target Pool Elevation or Storage value must be specified at the TARGET timestep.
- Either Inflow or Outflow must be known for al timesteps in the target range.

Given these conditions, RiverWare cal culates the unknown Inflows or Outflows for all of the timesteps
within the Target Operation, such that the TARGET value is exactly met.

Timestep Range: When solving atarget operation, RiverWare searches backwards from the TARGET
timeuntil it findsavalid TARGET BEGIN flag. The Target Operation is solved using the value from the
timestep prior to the TARGET BEGIN flag as an initial condition. If the timestep prior to the TARGET
BEGIN does not have avalid Storage or Pool Elevation, or avalid input value exists between the
TARGET BEGIN and the TARGET, the simulation aborts with an error. Likewise, if the TARGET
BEGIN or TARGET timestep already has enough information to dispatch with a different dispatch
method, simulation aborts. If no TARGET BEGIN flag is specified, RiverWare searches backwards to
the first valid value and solves the Target Operation with thisinitial condition.
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When a beginning of target is

assumed in this manner, ¢ Terae Begin ¢y TS
RiverWare marks the timestep % %
where the Target Operation

actually beginswith atb Storage: ‘ 900,000 | NaN NaN NaN NaN | 1,000,000
(lowercase) flag in the Open

Slot dialog. Thisflag is treated 5/1/95 5/2/95 5/3/95 5/4/95 5/5/95 5/6/95

as an output, and is lorO TBorO o o o T
automatically cleared at the (known) (known)

start of the next run. Setting a
Target Operation from an SCT
generates both the TARGET

and TARGET BEGIN flags, and  Storage: ‘ 900,000 | 921,236 | 942,571 | 961,652 | 980,712 | 1,000,000
clears any previous Target

Operations which overlapped 5195 52095 5395  5/4/95 5595  5/6/95

with the new range. loO TBortb O 0 0 T

Lumped Mass Balance: To calculate the unknown flow values, RiverWare performs a lumped mass
balance over the target range. The required change in Storage is found by subtracting the storage just
before the TARGET BEGIN (converted from Pool Elevation in the case of a Pool Elevation TARGET)
from the TARGET value (also converted from Pool Elevation in the case of a Pool Elevation TARGET).
All of the known Inflows and/or Outflows are then summed to calculate a side flow gain or loss of
Storage over the target range. This volume of side flows is then subtracted from the change in Storage
required to meet the TARGET value, and the remaining flow volume is distributed equally among the
unknown Inflows or Outflows. The following equations represent the cal cul ations discussed above:

GainLoss = Storage(TB-1) — Storage(T) + Z(Inflowsx At) — Z(Outflows X At)

Constant Inflow or Outflow = GainLoss/(Number of Undetermined Timesteps x At)

Redispatching: The setting of flow values on intermediate timesteps of the Target Operation forcesthe
object onto the dispatch queue at those times. The timesteps dispatch with enough information to solve
completely (Inflow and Outflow are known for all timesteps.) The only timestep which actually re-
dispatches is the TARGET timestep, since avalid previous Storage value is now known.

3.1.3.5 Spill Drift Flags

Spill DRIFT is used to calculate the Regulated or Bypass Spill over a controlled gate as the reservoir
Pool Elevation changes over time. The flag is always considered an input on any timestep whereit is set
but no valueisinitially set by the user. In thisway, it is similar to the Energy BEST EFFICIENCY and
MAX CAPACITY flags. Since DRIFT is considered an INPUT, it may affect over determination of Spill
parameters.
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Thefirst timestep prior to initiating drift is used to determine a gate index called the Regulated (or
Bypass) Drift Index. Thisindex isinterpolated from a 3-dimensional Regulated (or Bypass) Spill Index
Table, which relates Pool Elevation to Spill for various gate indices. In all subsequent timesteps where
the DRIFT flag is set, the same index is used to determine the new Spill. The gate index is maintained
throughout the selected time period. At each timestep, the new value of Spill is calculated for the
structure based on the current average Pool Elevation.
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3.1.3.6 Surcharge Release Flag

The SURCHARGE RELEASE flag is used to calculate the surcharge or mandatory release from a
reservoir during flood control operations. Surcharge releases are meant to evacuate water from that sits
above the top of the flood pool. Thisflag can only be set on the Surcharge Release slot which is only
available when the user has selected a Surcharge Release Calculation method. The flag is always
considered an input on any timestep where it is set but no value isinitially set by the user.

Although the SURCHARGE RELEASE flag may be set by selecting Timestep I/O = Surcharge
Release from the Surcharge Release slot, in practice it should only be set by arule. When the
SURCHARGE RELEASE flag is set, and the inflow to the reservoir is known, the reservoir can dispatch
with the solveM B _giveninflowSurchargeRel ease dispatch method. This dispatch method will calculate
the forecasted surcharge releases and will set them on both the Surcharge Release and Outflow slots so
that they may propagate downstream. The manner in which the forecasted surcharge releases are
calculated depends on the method selected in the Surcharge Release Calculation category. If the user is
interested in using one of the surcharge release methods, detailed information can be found HERE
(Objects.pdf, Section 22.1.15) for the Storage Reservaoir.

3.1.3.7 Regulation Discharge Flag

The REGULATION DISCHARGE flag is used to calculate the regulation discharge at a Control Point.
Regulation discharge is used during flood control operations and is defined as the maximum allowable
flow in the channel at the control point. This flag should only be set on the Regulation Discharge Calc
slot on Control Points. This slot is only available when the user has selected a Flood Control method
and a Regulation Discharge method. The flag is always considered an input on any timestep whereit is
set but no valueisinitially set by the user. Like the SURCHARGE RELEASE flag, the REGULATION
DISCHARGE flag should only be set by arule. If the user isinterested in using one of the Regulation
Discharge methods, detailed information can be found HERE (Objects.pdf, Section 9.1.9).

3.1.3.8 Unit Values Flag

The UNIT VALUES (U) flag is used to indicate that the user is going to specify unit level values but
would like to use those to drive the solution. The UNIT VALUES flag may be set on Energy or Turbine
Release on power reservoirs that have the Unit Power (HERE (Objects.pdf, Section 16.1.1.12)) method
selected. If the Unit Power method is not selected, an error isissued. Thisflag is considered a user input
but does not require avalue (similar to the MAX CAPACITY and BEST EFFICIENCY flag). At the
beginning of the run any numeric values are cleared out. The flag can be set directly on the slot, from
the SCT or from aRule.
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U Flag on Energy: Thus, if the U flag is set on Energy, one or more Unit Energy subslots must be
specified by user input or arule. When RiverWare runs, it sees that Energy has this flag which is
considered an input. If it has enough other information (like Inflow, Storage, or PE), the reservoir will
be able to dispatch one of the following methods:

Types of Slots
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« solveMB_givenEnergyInflow

« solveMB_givenEnergyStorage

- solveMB_givenEnergyHW

In addition, Energy can be flagged U, if the reservoir dispatches one of the following methods:
« solveMB_giveninflowOutflow

« solveMB_givenOutflowHW

« solveMB_givenOutflowStorage

These methods do not require energy to be unknown.

U Flag on Turbine Release: Alternatively, if the U flag is set on Turbine Release, one or more Unit
Turbine Release subslots must be specified as user input or by arule. When RiverWare runs, it sees that
Turbine Release has this flag which is considered an input. If it has an Inflow, the reservoir will be able
to dispatch the solveM B _givenl nflowRel ease method.

Because thisflag is specific to the Unit Power method, the full algorithm is described HERE (Objects.pdf,
Section 16.1.1.12).

3.1.4 Finding Inputs
The Find Series Slots with

o i r“ Search Slots | 2 ih_]1

Inputs utility can be used to find
valuesthat areinput in the model. [Find series Slots with Inputs ~ |
It is accessed from the RiverWare S
Workspace using the: Workspace S —
= Slots = Find Inputs... menu.
The dialog shown to the right
Opens ¥  50of 73 Series Slots have Run Period Inputs,
The user has Optlons to fl lter On ° Object Slot Rows Cols UnitType StepSize
the typeS Of series Sl OtS on Wh| Ch 1 ﬁ Bartlett Reservoir ﬂ Tailwater Elevation 275 1 Length 1 Day ;

H 2 = Green Valley Diversions |[A4] Fractional Return Flow 275 1 Fraction 1 Day
to lOOk for I npUt Va] ues Ina pure 3 i Muddy Data A4l Flood Control Guide 7 1 Length 1 Day
S mUlatlon mOdel y thIS 1S Only 4 f Upstream Gage Gage Inflow 275 1 Flow 1 Day
PhyS| Cal Sl ots (| e Outﬂ oW, 5 A Muddy Reservoir Inflow 275 1 Flow 1 Day
Inflow, etc.) If Accounting is
enabled, the user may choose to -
Search any or a” Of the fol I 0W| ng [7] compress name columns  [~| Descriptions 5 Slats, 0 Selected.
series slot “domains’:

Open Slots ... Show Selected Slots in SCT...

« Physical Slots
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- Account Slots
- Supply Slots
- Exchange Slots
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The search may be limited to either Initialization Timesteps (before the Run Start timestep) or Run
Period Timesteps (on or after the Run Start timestep). If both are checked, all series slots having any
inputs are found, regardless of where (in time) those Input values are within the slots' time series.

The search operation is performed by clicking the Search push button. The number of series slots with
Input-flagged timesteps, and the total number of series slots matching the checked “domains’ are
indicated in a status line to the right of the search button. If search criteriais changed (by clicking any
of the check boxes at the top of the dialog), a green check icon % isdisplayed next to the search
button indicating that a new search with the new criteria has yet to be performed. The green check icon
is hidden upon performing another search.

The user has the option of showing the slots' object name and account name (if applicable) in separate
columns. Thisis controlled by the Compress columns check box below the slot list. Thisis not
availableif supply slots or exchange slots are shown in the slot list,

Several context menu (right click) operations are available within the slot list:

« Open Slot -- Show the open slot dialog for the picked slot item.

«  Open Object -- Show the open object dialog for the picked slot item (if applicable).

« Copy Slots-- Put the selected slot items into the slot clipboard, e.g. to paste into an output (manager)
devicedot list.

Buttons along the bottom of the dialog provide these functions:

« Open Slots: Separate open slot dialogs are shown for each of the selected itemsin thelist. If more
than four (4) slots are selected, then a query dialog box is shown confirming the operation with ames-
sage like this: “Do you want to show 421 Open Slot dialogs?’. Note that all shown open slot dialogs
may be hidden with the Workspace = Slots = Close All Slots... menu operation.

« Show All Slots in SCT: All dotsin thelist (regardless of item selection) are showninanew SCT dia-
log, and the Find Series Slots with Inputs dialog is closed.

« Show Selected Slots in SCT: Selected slotsin the dlot list are shown in anew SCT dialog, and the
Find Series Slots with Inputs dialog is closed.

« Cancel: TheFind Series Slots with Inputs dialog is closed.

The dialog can also be used to find slot descriptions as described HERE (Section 1.3).
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3.2 Agg Series Slots
Aggregate Series Slots (Agg Series) are specialized Series

Slot that group together one or more Series Slots which are

independent of one another. They are used to group together | fie Fdt ¥iew TmeStep1jo Adjust

similar series of data. Agg Series slots are essentially : Evapoiranspiration Rate by Crop
multiple individual series of data. The columns of an Agg o el Iridey
Series Slot are often referred to as Sub Slots. The screenshot December 31,1395 “IE
to the right shows the Evapotranspiration Rate by Crop for Com Wheat ~
two different crops, Corn and Wheat. iy iy
01-02-1996 Tue 0o 0021
. . 07-03-1996 wed 002l 0031
3.2.1 Configuration 01-04-1996 Thu 00 | 0.03 |
. . . . i . (01-05-1396 Fri 0021 0021
Following are configuration options specific to Agg Series 1051356 5t ol ol
Slots. Further information on general configuration can be 01-07-1396 Sun 001 | 0021
found HERE (Section 1.2.5) and HERE (Section 3.1.1) for Series 01-08-1396 Mon NaN O 0.0 |
Slots 01-09-1996 Tue nan O [ O]

Aqgg Series slots can be configured such that each column
isconfigured identically or eachis configured individually. &, coigue Each Column Seperately | Com v
In the Configuration dialog, there is atoggle to configure mCom
the columns identically or separately as shown:

() Configure All Columns Identically

3.2.2 Other Options

Because each column can be configured separately, the time range of each column can be configured to
have different start and end dates. The two options allow the columns of the agg series to synch back
together:

Max Synch: The Edit = Max Synch option will synchronize each column to fully encompass the
earliest and latest date displayed on any column of the slot. For example, if column 1 goes from Jan. 1,
1999 to June 1, 1999 and column 2 goes from Feb. 2, 1999 to July 23, 1999, a Max Synch will change
the range of both columnsto be Jan. 1, 1999 to July 23, 1999.

Synch to ColumnO: The Edit = Synch to Column0 option will synchronize each to column to match
the first column (i.e. column 0). On the previous paragraphs example, aSynch to Column0 will change
the range of all columns to be Jan. 1, 1999 to June 1, 1999.

Note: Many of the general slots in RiverWare, such as Outflow, Storage, and Pool Elevation are Agg
Series slots. This is an artifact of how the original optimization system was designed. When enabled,
optimization used the second and third columns in the solution. In the current controllers, these columns
are never used and can be ignored. In this case, the user can think of a single column Agg Series as a
normal Series Slot.
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3.3 Multi Slots
Multi Slots are specialized series slots that

automatically sum the values of the slotsto which [ IR S AL (=13

they are linked. In the screenshot, two series slots Fle Edt Wiew TmeStepljo Adjust
named Gage Above Bartlett. Gage Outflow and ﬁ Inflow

Types of Slots
Multi Slots

Reach2.0Outflow are linked to the Bartlett.Inflow Value: s
slot. Each of the linked slots appears in a column. Decenber 31, 1995 3=
The cells for these columns are grey hatched o age Above Bartlett| Upsroan cage |8
indicating that they are not directly editable from ofs FLe il S OLIED

this view. The user should edit these values from 12-31-1995 Sun Nal | m 178,55
the other end of the link. The sum of all linked O1-01-1996 Mon | 421,43 O 233,88 187,55
columnsis reported in the Total column. The wi v s s ] © 242,55 6001
columns of aMulti Slot are often referred to as e e = e

Sub Slots. All of the sub slots must have the same
unit type and user unit although the other end of
the link can have a different user unit, conversion
is automatic.

Show Subslots (2)

Configuration of Multi Slotsis similar to Series Slots HERE (Section 3.1.1). On Multi Slotsthereisa
toggle at the bottom of the dialog that is used to hide or show the subslots. The check box is shown only
if the MultiSlot has at least one subslot. It isinitialized to OFF if the MultiSlot has exactly one subslot,
otherwise, it isinitialized to ON. This can be useful for subslots that only have one link, hence it really
only represents one series of data.

3.4 Integer Indexed Series Slots and Agg Series

Integer Indexed Series Slots (and Integer Indexed Agg Series Slots) are aspecialized type of seriesslots
whose range is not associated with dates, rather just their order in the series. The indices are 1-based,
i.e. the first value hasindex 1.
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Configuration of Integer Indexed Series Slotsis similar to Series
Slots HERE (Section 3.1.1) but, because the seriesisincremented by
integer, there are afew differences between thistype of slot and a
standard series slot. The View menu now has a Series Range
menu instead of the standard Timeseries Range menu option. In
the Series Range menu (the Configure Series dialog), the
Begin, End, and timestep areas are disabled. The user can change
the range only by changing the number of values.

Note: Internally, the slot is actually a standard series slot with a 1
hour timestep starting on 24:00 December 31, 1799. This can be
important because this date is shown in the date scroll area.

Integer Indexed Series slots can be used as a part of the following

utilities:

« They are plotted with integer values with units of NONE for the
x dimension.

« They can be accessed and set from the RiverWare Policy Lan-
guage. Integer Indexed Slots are particularly useful in Iterative

MRM mode as they can be used to store values for a particular run index.
« They can be displayed on a System Control Table (SCT). Note, the SCT can either show standard time

series or integer indexed series, but not both.

3.5 Expression Slots - Series

Expression slots are computational expressions. The user can either create a Series Slot with
Expression or aScalar Slot with Expression. They are used to cal culate quantities such as* combined
Storage of all Reservoirs,” “weekly average Outflow of Hoover Dam,
to Reach Inflow at selected structures’, or any conceivable equation. Expression slots (both series and
scalar) are available only on Data Objects. To add a Series slot with expression select Slot = Add

Series Slot with Expression.

Ce 4 o = = Rl R R 3 B~ 5 R LN T )

— | =

View TimeStep IO Adjust

Tield

Walue: (0

Pat Mayze

cfs

250.000000 i
125.000000
1587.500000
218.750000
203.125000
210.937500
207.031250 )i
2065078125 i
204101563 i

Mat O

the ratio of Hydrologic Inflow
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Expression slots utilize the RiverWare Policy Language
(RPL). RPL iscomputationally expressive language and
has an associated structured editor. Because Expression
slots utilize RPL (the same language in which
RiverWare rules are written) they may contain simple
expressions or complex logic and functions. Anything
that may be expressed in arule may also be evaluated in
an Expression slot. The use of RPL also provides
dimensional analysisto ensure that units are reconciled
throughout the expression. It isimportant to make sure
that the unit type of the slot is the same as the units to
which the expression evaluate.

3.5.1 Configuration

Following is description of the configuration options
available for expression slots.

3.5.1.1 File Menu

On the File menu, the Import options are not available as
you cannot import or type datainto the slot. The export
options are available and can be used to export the
calculated data out of the slot. A Print Expression menu
option is available to print the expression. This uses the
same printing mechanism as other RPL sets, described
HERE (RPLUserlInterface.pdf, Section 3.1).

3.5.1.2 Edit Menu

File Edit ‘“iew Expression Adjust

Mead

WYalue: |21,7451956691

1000 cfs
Ewaluation Time:  End of run
Evaluation Range:  Run skart to run finish {Step: 1 MOMNTH)
Mead.lnﬂuw[] i
+ | WolumeToFlow | Mead Storage [] .
( @"-1" ]
+ [ SoMevatFro) Total Return Flow []

[— FVDIumeTDFIDWf Mead Evaporation [ v

>

*|E) (]
.

Show: Camments

Jan 1993

1000 cfs
51,85 O
12,29 O
29.89 O
15.69 O
3955 O
28,65 O
11,23 O
26,42 O w

03-1993
04-1993
05-1993
06-1993
07-1993
03-1993
09-1993
10-1993

On expression slots, the Edit menu has options to Copy (to the RiverWare clipboard) and Export Copy
(to the system clipboard). Importing, pasting, and other data editing features are disabled as the

expression slot is*“ output only”.
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3.5.1.3 View Menu

The View Menu on expression slots show the following menu ] MassBalance. SeriesWithExpro0... [2 |[E)[X)
options: —

File Edit Wiew Expression  Adjust

SeriesWithExpr0004

-
Walue:

|Evaluati0n Time:  End of run | Ti me Range
|Ewaluation Range:  Run start ba run finish (Stept 1 MONTH) |

Evaluation Range: By default, Expression slots are evaluated <nurmeric expr>
for each timestep in the model run (i.e., therangeis
synchronized with the run control). If you are only interested in = | oo #1 commens

Configuration: The configuration uses the standard series slot
configuration dialog described HERE (Section 3.1.1).

the result of an expression for areduced range of dates or for a oo 1902 38
different timestep, you may select View = Evaluation Range, -
deselect Always Synch with Run Control and enter the date 121902 [T o

range in which you are interested.

Note: An expression slot does not need to have the same timestep as the run control. If the user chooses
to Always Synch with Run Control but uses a different timestep than the run, the slot will evaluate for only
those timesteps that fall within the run dates.

Open RPL Set: The RPL set containing functions used by any expression slot can be opened by View
= Open RPL Set. All of the functionality associated with a RPL set can be utilized from this RPL set
editor such as importing/exporting, analysis, search and replace, and creating utility groups of
functions. Note, that only functions will be shown in the RPL set editor, the expressions on the slots
themselves are the equivalent to the rules in aruleset. Click HERE (RPLUserlnterface.pdf, Section 1) for
more information on RPL sets. From the RPL set, the user can control the layout using the Set =
Layout... menu. Click HERE (RPLUserlInterface.pdf, Section 3.2) for more information on layouts.

3.5.1.4 Expression Menu

Show Expression: Thistoggleis used to show or hide the expression. By default, the expression is
shown.

Evaluate: The user can manually evaluate the expression from the Expression = Evaluate menu.

Validate: The user can manually verify the expressions validity using the Expression = Validate
menu.

RiverWare Technical Documentation: Slots
Revised: 4/27/12



Evaluation Time: Expression slots can be evaluated at the
beginning or end of each simulation run, at the beginning or
end of each timestep, never, or interactively on demand.
These options are particularly useful for performance when
running large models and when evaluating a large number
of expression slots. To select when an Expression slot is
evaluated select Expression = Evaluation Time from the
Expression slot menu, and choose from the options shown
to theright. A check mark will be shown next to the selected option.

Types of Slots
Expression Slots - Series

v Never
Cnly interackivehy:
Beqinning of run
End of run
Beginning of timestep, current timestep only
End of timestep, current timeskep only

The Expression menu is used to build expressions. There are options to Cut, Copy, Paste, Delete, and
Enable and expression. Undo and Redo are available to go back or go forward when editing
expressions. These are only available when arelevant expression is selected. Finally, thereis a menu
option to bring up the Palette open the RPL Debugger and open the RPL set.

Show Comments. The Show Comments menu allows you to hide or show

inline RPL comments (added from the palette). Thereisalso atoggle ontheslot ~ Show:  [¥] Comments
dialog below the RPL expression that hides/shows the comments (shown to the

right). Comments are shown by default. If there are any comments defined, a box is shown around the
toggle.

3.5.2 Building Expressions

Expression slots utilize the RPL palette to build expressions. The RPL pal ette provides a syntax-guided
editor designed to assist in the construction of complex syntactically correct expressions within the
RiverWare Policy Language environment. The editor works by maintaining a partially constructed
expression and allowing the user to manipulate unfinished portions using the palette. Initially, the
buttons in the pal ette are grayed out. When building an expression, the palette enables any buttons that
could possibly go in a highlighted portion of the expression.

See the documentation HERE (RPLUserlInterface.pdf, Section 1) on RPL and the palette for further
information on any of the RPL topics described.

Note: For Expression Series Slots, the symbolic datetime specifications @"Start Timestep” and @"Finish
Timestep” refer to the expression slot’s evaluation range, not the controller’s start or end dates. The
predefined functions, RunStartDate() and RunEndDate(), HERE (RPLPredefinedFunctions.pdf, Section
133), provide a reference to the controller’s start and end dates, respectively

3.5.3 Diagnostics for Expression Slots

Diagnostics for expression slot evaluation can be configured in the Diagnostics Manager HERE
(Diagnostics.pdf, Section 1.2).

If expression slots are evaluated outside of arun, using the Expression = Evaluate menu on the slot
or the Control = Evaluate Expression Slots menu from the workspace, then diagnostics must be set
up using the Workspace diagnostics HERE (Diagnostics.pdf, Section 5.1).
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If expression slots are evaluate during arun, either beginning or end of timestep or beginning or end of
run, then diagnostics must be set up using Simulation diagnostics HERE (Diagnostic.pdf, Section 2.1) Of
Rulebased Simulation diagnostics HERE (Diagnostics.pdf, Section 3.1), depending on the selected
controller. Within each of those diagnostics configurations, the Expr. Slot Execution and Expr. Slot
Function Execution categories deal with expression slots.

Types of Slots
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Table Slots

3.6 Table Slots

Table Slots are used to store any table of data. They can define
acurve (2-Dimensional), a surface (3-Dimensional), or several

B Muddy Reservoir. Elevation Yolume ...

. X . File Edit Row Column  Wiew  Adjust
unrelated sets. A 2-Dimensional table may require
. . . .. . . Elervation Wolume Table
monotonically increasing valuesin itsfirst column as shown in
. Value: |6970.05 ft
the Elevation Volume table.
Pool Elevation Starage -
ft acre-feet
3.6.1 Conﬁguration 5396 704304 2601.40
. . . . . 5397 F043.05 2602 .40
The configuration of Table Slotsis described in the general slot | |, o406 Se0a 60
conflguratlon section HERE (Section 1.2.5). Each column of the 5399 7043.07 2604.60
table has both a Label and a Unit (user units are configurable). | s#o 7043.08 260580
On simulation objects, the Rows are labeled by number unless | *** oA 260880
. . . 5402 7043.10 2608.00
defined otherwise. Both columns and rows are zero based, i.e. e S 260,00
the first column is column 0. On Data Objects, the user is able 5404 043,12 2610.20
to change both the Units, Display Format, Column Labels, and | =S 743,13 261120) I
Row Labels. Table Slots can be configured such that each ikt o

column is configured identically or each is configured
individually. In the Configuration dialog, there is atoggle to configure the columns identically or
separately as shown below:

(O Conlfigure All Columns |dentically
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A 3-Dimensional table requires that column 1 contain sets of
equal values which increase down the table, and column 2
must contain monotonically increasing values within each set
of values from column 1. Column 3 then contains the values to
look up for columns 1 and 2. For example, the Stage Flow

B Wilson.Stage Flow Tailwater Table (= |[B](X]
Fle Edit Row Column  Wiew  Adjust

|Stage Flow Tailwater Table |

Valus: |418.2 i

. . . . . Dutfow Downstream Stage TW Elevatio
Tailwater Table is a 3-Dimensional table relating TW , lowods L
Elevation to the independent variables of reservoir Outflow . 000 a0l s19.00
and Downstream Stage. A set where Outflow is equal to & 0.00 416.00 416.00
20,000 cfsis highlighted. 7 0.00 +8.00 41800

s [HEX

. . . : 9 m
Edit Row Configuration: The user is able to change the v E T
number of rows in most tables. Thisis done through the Row 11 m
menu using the Insert/Append/Delete rows options. Clll 20.00)

s I T

" : : 1+ RN 16,00
Editing Column Configuration: Some Table Slots allow s R 418,00
columns to be appended and deleted. Thisis doneto store a 16 40,00 408.00  413.20
variable number of data sets within asingle slot. A “block” is i; :222 :T;Eg :1:;2
defined as the number of columns WhICh.mUSt be appended or 0 w000 iiool  eia20
del eted together. In the case of the Elevation Volume Table, the | = 40.00 41200 414.60
block sizeis 2, one column for Pool Elevation and one for 21 40.00 41400 41580 o

Storage (although the user can’t add blocks to this table).
When appending or deleting columns from a Table Slot and its dependents, reconfiguring must be done
in blocks. The minimum table sizeis 1 block. The user can change the number of columns using the Set
Number of Columns, Append Column, Delete Column, Delete Last Column, and Set Dimensions
menu options from the Column menu. The Column = Set Dimensions can also be used to change the
number of rows and columns at the same time.

Show Column Sum Row: The user is able to show the sum of the column rows using the View w
Show Column Sum Row menu item. This option adds a special read-only SUM row to the bottom of
the column that sums all of the values above (NaNs are assumed to be zero). Thisfeature is especially
useful when setting up routing coefficients or factors where the sum of the column must equal 1.0.

3.6.2 Source Slots

Some specific scalars and tables have a*“ Source” slot. When a slot has a source slot, the values are
computed from the source slot’s values. Thus, the destination slot becomes read-only and displays a
cross hatch over the data. The slot also provides a note indicating the source slot used to compute the
data. The source slot istypically set/un-set at beginning of run, so you must initialize the run to see the
read-only status.
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3.7 Table Series Slot
Table Series Slots are a specialized table slot whose rows
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correspond to time values. This slot contains limited e E R

timeseries functionality thus making it more efficient S

than Series Slots. It was created as away to efficiently Preliminary Data

write and/or read large amounts of data. Table Series Value: |331.333507612 acre-fl/day

Slots are primarily used within object user methods such Soral: || Desember 31, 2002 “IE

as the Muskingum Cunge hydraulic routing methods. Elevation Cortent | Area  Evaporation

These types of slots cannot be created on Data Objects. ! acrofeel_Laoe L aorefesl
12-31-2002 Tue RE MaM Mak Mak
01-01-2003 Wer E206.43 13345230 348967 1361

3.8 Statistical Table Siots o

Statistical table slots allow the user to specify astatistical | ¢ e s A e

function, such as aflow duration curve, whichis

computed at the end of arun using the datain specified
model slot(s). This statistical analysis data can then be plotting or exported to another application.

This statistical analysis could be computed using Riverware's existing export or output manager
functionality coupled with athird-party analysis application such as Excel. Statistical table slots
provides this functionality inside Riverware to allow quick analysis at the end of a run without leaving
the Riverware environment.

3.8.1 Creating a Statistical Table Slot

Statistical table slots can only be added to data objects. To create a statistical table slot, open the object
dialog for a data object. From this dialog:

« Select Slot = Add Statistical Table Slot from the data object’s main menu bar.
« Right-click over the dlots list and select Add Slot = Statistical Table Slot from the context menu.

A statistical table slot will be displayed in the slot list with the slot icon:
ER
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3.8.2 Configuring a Statistical Table Slot.

A statistical table slot is configured and viewed using the Statistical Table Slot Dialog. Open this dialog
by double-clicking on the statistical table slot in the data object dialog.

Select Input Slot  Open Input Slot  Select Statistical Function

|I| Bluel akeData.Bluel akelnflowF lowDuratian

File  Yiew  Ewalutation
m— | BlueLakeInflowFlowDuration
e Function: |Durati|:|n Curve b
Slok: |BIueLakE.HyerIDgic Inflan | [Select Slat... H chr ]
Filter: Run Range (Jan 1, 2004 to Dec 31, 2004); Month Ids: 5; Min 1000,00; Max 1800.00; | [Fiker Input Data. . |
1N y\
Percent of time equaled®r exceeded  Hydralogic Inflow | Rank Drate ~
(percent) (cfs) (MOMEY | (FullDateTime)
1 1,730.54 1:00 May 15, 2004
2 1,695,449 200 May 16, 2004
5 1,690.54 5 .00 May 20, 2004
4 1,655.56 4:00 May 13, 2004
5 1,604.54 S .00 May 14, 2004
& 1,508.40 & :00 May 12, 2004
7 1,417.74 7 .00 May 11, 2004
g 1,351.72 5 4:00 May 9, 2004
g 1,342.21 9 4:00 May &, 200
10 1,315.97 10/ 4:00 May 5, 2004 =
View Applied Filter Filter Input Data

The basic steps in configuring a statistical table slot are:
1. Select the desired statistical function from the Function pull-down list. The functions are described
HERE (Section 3.8.6).

2. Select theinput slot for the statistical function by pressing the Select Slot... button. A selected input
slot can then be opened by pressing the icon next to the Select Slot... button.
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3. Select any desired filtering of the input data by
pressing the Filter Input Data... button. Data can
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[<] Filter for Bluel akeData.Bluel akelnflowFlowDu... [2 |[X]

be filtered by: Filter By Time
- Time Range, select the Run Range (default), Time: Range
full Slot Data Range, or a Specified Range (&) Run Range
« Months, choose the desired months & ZhEDEE e

- {:} Specified Range:
« Vaues Greater than a Minimum

« VauesLess than a Maximum
« A specified Number of Largest Values

Jan 1, 2004 to [Dec 31, 2004

Filker By Months

|:| January Maw |:| September

Multiple filters can be applied concurrently. A Ol rebraary [Joune [ october

summary of any applied filtering can be viewed

on the Statistical Table Slot Dialog in the Filter Ctarch — Dlauy L] November
text window. L] apri (7 August  [] pecember

4. Specify the display units, scale, and precision Filter By Value
for each column in the table by selecting View w

. [v] h irirrirn: )
Configure... from the dialog’s menu bar. L) Greater than 2 inimum o
Less than a Maximum: 1600.00
3.8.3 Evaluating a Statistical Table Slot [ rumber of Largest values: |1
By default, all statistical table slotswill be cleared [ oK | Apply | | Cancel |

at the beginning of the run and evaluated at the
end of the run.

- To prevent a statistical table slot from being evaluated at the end of the run select Evaluation w» Dis-
abled on the dialog’s menu bar.

The contents of a statistical table slot can also be cleared and evaluated manually.
- Tomanually evaluate a statistical table slot select Evaluation = Evaluate (Alt+E) from the dot dia-

log’s menu bar.

- Tomanually clear the contents of a statistical table slot select Evaluation = Clear from the dot dia-
log’s menu bar.

3.8.4 Analyzing a Statistical Table Slot.

Snapshots can be made of statistical slotsto easily preserve and compare their values from different
runs.

« To create a snapshot of the statistical slot select View = Snapshot Mgr (Alt+S) from the dot dialog's
menu bar.

« The snapshot manager dialog will be opened and the statistical slot and its input slot will be added to
the manager’s dot list if not already present.

« Taking asnapshot creates a data object with copies of all slotsthat are in the manager’slist.
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« To preserve the data, the snapshots of statistical slots have all functionality disabled that could change
the values of the datain the dot.
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3.8.5 Plotting a Statistical Table Slot

The contents of a statistical table slot can be plotted.

- To plot the contents of the statistical table slot select File = Plot (Ctrl+P) from the slot dialog’s menu
bar.

« If the statistical slot has more than 2 S—
columns, adialog appearsto allow
specification of which columnsto T Y Y C e e
plot (some functions may present a
check box option for plotting all the
result data columns, for example to
plot al duration columns from a
value duration function). A typical
choice would be percent
exceedence probabilities versus val-
ues. In this case, the percent
exceedences will, by default, be
plotted on a probability scale asyou
would see on normal probability ]
paper. On such ascale, normally 10000
distributed values will plot as a ]
straight line. A sampleis shown to
the right. ‘w0 w0 =m0 w0 10

33.0 30.0
- If desired, the probability axis can percent
be changed to a linear scale by
selecting Edit w Axis Configura- |3 1=sem, 47767
tion from the plot dialog’s menu
bar, then choosing the X-Axis and changing the toggle.

« The axes of the generated plot can also be configured to be logarithmic by selecting Edit = Axis Con-
figuration from the plot dialog’s menu bar. This can be used, for example, to plot alog-normal repre-
sentation of the data.

- The configuration of the plot can be saved for quick access by using either the output manager or the
File w Save As... option on the plot dialog.

A statistical slot can be plotted with al of its snapshots.

« To plot the contents of the statistical table slot along with all of its snapshots, select File = Plot with
Snapshots (Alt+P) from the slot dialog’s menu bar.

4000.0

3000.0

cfs

2000.0

Diata,Statistical Table00000 (Avg exceedence frequency in percent of years x 1 DAY)
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If the statistical slot has more than 2 columns, a dialog appears to allow specification of which col-
umns to plot (some functions may provide a check box option to plot all the result data columns). The
selections are used for the slot aswell asfor all the snapshots.

The dlot’s data and the datain all of its snapshots are plotted on the same graph to allow for an easy
visual comparison.

The axes of the generated plot can be configured to logarithmic scale by selecting Edit = Axis Con-
figuration from the plot dialog’s menu bar.

The configuration of this plot can be saved for quick access by using either the output manager or the
File w Save As... option on the plot dialog.

User datainput to atable slot can be plotted with a statistical slot.

Add atable slot to your data object by selecting Slot = Add Table Slot from the data object’s menu
bar.

A dialog will appear asking for the number of rows and columns you want in your table slot. You will
probably want at least two columns to plot the slot.

The new table slot with a default name will appear in the slot list of the data object’s dialog. Double
click on the new table slot in thislist to bring up the table slot’s dial og.

Select View = Column Labels from the table slot’s dialog. Give the columns heading names in the
new dialog that comes up and click OK.

Now select View = Configure from the table slot’s dialog. Assign Unit Type and User Units to your
columns by using the Configure Each Column Separately option.

Enter the desired data into the cells of the table slot’s dial og.
From aplot of your statistical slot, select Data w Add Table Curve from the plot’s menu bar.

From the resulting Curve Configuration dialog, click the Select Table Slot button and select the table
slot you created above.

The Curve Configuration dialog will allow you to select what columns you wish to plot onthe x and y
axes of the plot along with line styles and formats.

Clicking OK on the Curve Configuration dialog will then add your user input data from the table slot
onto the plot with the statistical slot.

The contents of the statistical table slot can also be exported to atext file for analysis using an external
tool.

To export the contents of the table slot select File w Export (Display Precision) or File w Export
(Model Precision) from the slot dialog’s menu bar.

3.8.6 Statistical Functions

The following statistical functions are provided on Riverware’s statistical table slots.
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3.8.6.1 Duration Curve

Name

Input Slot(s) 1 series slot

Label: Percent of time equaled or exceeded

(Sl Unit Type: Fraction

Column 1 Label: [Name of input slot]
Unit Type: [Unit type of input slot]
Label: Rank

(G Unit Type: None
Label: Date

Sl Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.
2. Sort all n resulting values in decreasing order.

3. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m = n.

Algorithm

4. Compute the statistical exceedence percentage value (P) for each item
using the formula: P =m/ n.

5. The final output is the list of: P, the slot values in sorted descending order,
rank, and date of the values.

3.8.6.2 Annual Max Frequency Curve

Input Slot(s) 1 series slot

Label: Max exceedence frequency in percent of years

Column 0 Unit Type: Fraction

Label: [Name of input slot]
Unit Type: [Unit Type of input slot]

Label: Rank
Unit Type: None

Column 1

Column 2
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Algorithm

Label: Date
Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.

2. Create a list of the maximum annual values for each year within the
resulting data.

3. Sort all n annual values in decreasing order.

4. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m=n.

5. Compute the statistical exceedence percentage value (P) for each item
using the formula: P, = 1-05Y"; P, =1-Py; P for all others interpolated
between these two based on rank.

6. The final output is the list of: P, the max annual values in sorted descending
order, rank, and date of the value.
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3.8.6.3 Annual Min Frequency Curve

Input Slot(s) 1 series slot

Label: Min exceedence frequency in percent of years

ST Unit Type: Fraction

Column 1 Label: [Name of input slot]
Unit Type: [Unit Type of input slot]
Label: Rank

(G Unit Type: None
Label: Date

Sl Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.

2. Create a list of the minimum annual values for each year within the
resulting data.

3. Sort all n annual values in increasing order.

4. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m=n.

Algorithm

5. Compute the statistical exceedence percentage value (P) for each item
using the formula: P; = 1—0.51/”; P, =1 - P4 ; P for all others interpolated
between these two based on rank.

6.The final output is the list of: P, the min annual values in sorted ascending
order, rank, and date of the value.

3.8.6.4 Annual Avg Frequency Curve

Input Slot(s) 1 series slot

Label: Avg exceedence frequency in percent of years

Column 0 Unit Type: Fraction

Label: [Name of input slot]
Unit Type: [Unit Type of input slot]

Label: Rank
Unit Type: None

Column 1

Column 2
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Algorithm

Label: Date
Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.

2. Create a list of the average annual values for each year within the resulting
data.

3. Sort all n annual values in decreasing order.

4. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m=n.

5. Compute the statistical exceedence percentage value (P) for each item
using the formula: P, = 1-05Y"; P, =1-Py; P for all others interpolated
between these two based on rank.

6. The final output is the list of: P, the avg annual values in sorted descending
order, rank, and date of the value.

3.8.6.5 Monthly Maximums By Year

Input Slot(s)

Column 0
Columns 1 -12
Column 13

Final Rows

Algorithm

1 series slot

Label: Year
Unit Type: DateTime

Label: [Month} Max
Unit Type: [Unit Type of input slot]

Label: Annual Max
Unit Type: [Unit Type of input slot]

Labels: Maximum, Minimum, Average (of the columns)
Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. lterate the data and track and save the maximum value for each month and
for each year.

3. Generate average maximum values for each month across all years and for
the annual maximum across all years.

4. The final output is a row for each year and final rows for maximums,
minimums, and averages across all the years. Columns are the date for the
year, a column for each month’s maximum, and an annual maximum column.
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3.8.6.6 Monthly Minimums By Year

Input Slot(s) 1 series slot
Label: Year
Unit Type: DateTime

Label: [Month} Min
Unit Type: [Unit Type of input slot]

Label: Annual Min
Unit Type: [Unit Type of input slot]

Labels: Maximum, Minimum, Average (of the columns)
Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

Column 0

Columns 1 -12

Column 13

Final Rows

2. lterate the data and track and save the minimum value for each month and
for each year.

Algorithm 3. Generate average minimum values for each month across all years and for
the annual minimum across all years.

4. The final output is a row for each year and final rows for maximums,
minimums, and averages across all the years. Columns are the date for the
year, a column for each month’s minimum, and an annual minimum column.

3.8.6.7 Monthly Averages By Year

Input Slot(s) 1 series slot
Label: Year
Unit Type: DateTime

Label: [Month} Avg
Unit Type: [Unit Type of input slot]

Column 0

Columns 1 -12

Label: Annual Avg

LU LURERN (it Ty/pe: [Unit Type of input slot]
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Labels: Maximum, Minimum, Average (of the columns)

GUERENER ()it Ty/pe: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. Iterate the data and calculate and save the average value for each month
and for each year.

Algorithm 3. Generate averages from the average values for each month across all
years and for the annual average value across all years.

4. The final output is a row for each year and final rows for maximums,
minimums, and averages across all the years. Columns are the date for the
year, a column for each month’s average, and an annual average column.

3.8.6.8 Monthly Totals By Year

Note that totals generated by this function may not make sense for some slots (i.e, flow or storage).

Input Slot(s) 1 series slot

Label: Year

(LR Unit Type: DateTime

Label: [Month} Tot

Columns 1 -12 Unit Type: [Unit Type of input slot]

Label: Annual Tot

SRR Uit Type: [Unit Type of input slot]

Labels: Maximum, Minimum, Average (of the columns)

Final Rows Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. lterate the data and track and save the total value for each month and for
each year.

Algorithm 3. Generate average total values for each month across all years and for the
annual total across all years.

4. The final output is a row for each year and final rows for maximums,
minimums, and averages across all the years. Columns are the date for the
year, a column for each month’s total, and an annual total column.
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3.8.6.9 Partial Duration Max Frequency Curve

Input Slot(s) 1 series slot

Label: Max exceedence frequency in percent

Column 0 Unit Type: Fraction
Label: [Name of input slot]
Column 1 Unit Type: [Unit Type of input slot]
Label: Rank
el Unit Type: None
Label: Date

Sl Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.

2. If user has specified a base value, use it in the call to the partial duration
calculation and present all the results generated.

3. If not a user-supplied base value, sort the input values in decreasing order
and assume a base equal to the value at position (number of years of input
data plus one). Make successive calls to the partial duration calculation with
decreasing base values until the number of results equals or exceeds the
number of years of data in the input slot.

4. The partial duration calculation tabulates the largest values that are greater
than the base value, which are separated by events less than the base value.

Algorithm

5. Sort all n result values in decreasing order.

6. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m=n.

7. Compute the statistical exceedence percentage value (P) for each item.
For the top half of items, use the formula: P; = 1-05Y"; Pho=1-Py; Pfor
all others in the top half are interpolated between these two based on rank.
For the bottom half of items, use the formula:

2m-1

2n

8. The final output is the list of: P, the max partial duration values in sorted
descending order, rank, and date of the value.

3.8.6.10 Partial Duration Min Frequency Curve

Input Slot(s) 1 series slot

Label: Min exceedence frequency in percent
Unit Type: Fraction

Column 0
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Column 1

Column 2

Column 3

Algorithm

Label: [Name of input slot]
Unit Type: [Unit Type of input slot]

Label: Rank
Unit Type: None

Label: Date
Unit Type: DateTime

1. Filter the input data from the input slot per the user’s specifications.

2. If user has specified a base value, use it in the call to the partial duration
calculation and present all the results generated.

3. If not a user-supplied base value, sort the input values in increasing order
and assume a base equal to the value at position (number of years of input
data plus one). Make successive calls to the partial duration calculation with
increasing base values until the number of results equals or exceeds the
number of years of data in the input slot.

4. The partial duration calculation tabulates the smallest values that are less
than the base value, which are separated by events greater than the base
value.

5. Sort all n result values in increasing order.

6. Assign a rank to each sorted item from 1 to n. The rank of the item is m.
For the largest slot value, m=1. For the smallest slot value, m=n.

7. Compute the statistical exceedence percentage value (P) for each item.
For the top half of items, use the formula: P, = 1-05"" ;Ph=1-Py; Pfor
all others in the top half are interpolated between these two based on rank.
For the bottom half of items, use the formula:

2m-1

2n

8. The final output is the list of: P, the min partial duration values in sorted
ascending order, rank, and date of the value.
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3.8.6.11 Value Duration Max Frequency Curve

Input Slot(s)

Column 0

Columns 1-N

Algorithm

1 series slot

Label: Max exceedence frequency in percent of years
Unit Type: Fraction

Label: [Duration represented by column]
Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. Determine the durations to use in calculation based on timestep of input
slot. Currently only implemented for day (1, 2, 3, 5, 7, 19, 15, 60, 90 and 365
day) and month (1, 2, 3, 4, 6 and 12 month)

3. Loop for each duration.

4. For each year, average the slot values over the duration starting with
timestep 1, then starting with timestep 2, etc. to generate a set of values over
this duration for the year. Take the maximum of this set of values and record
this as the single result for the year.

6. Sort all the result values (one for each year) in decreasing order and
present as a column of results for this duration.

7. Move on to the next duration.

4. Assign a rank to each row of results from 1 to n.

5. Compute the statistical exceedence percentage value (P) for each row
using the formula: P; = 1-05""; P, =1-Py; P for all others interpolated

between these two based on row rank.

6. The final output is the list of: P and a column of results for each duration
used.

3.8.6.12 Value Duration Min Frequency Curve

Input Slot(s)

Column 0

1 series slot

Label: Min exceedence frequency in percent of years
Unit Type: Fraction
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Columns 1-N

Algorithm

Label. [Duration represented by column]
Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. Determine the durations to use in calculation based on timestep of input
slot. Currently only implemented for day (1, 2, 3, 5, 7, 19, 15, 60, 90 and 365
day) and month (1, 2, 3, 4, 6 and 12 month)

3. Loop for each duration.

4. For each year, average the slot values over the duration starting with
timestep 1, then starting with timestep 2, etc. to generate a set of values over
this duration for the year. Take the minimum of this set of values and record
this as the single result for the year.

6. Sort all the result values (one for each year) in increasing order and
present as a column of results for this duration.

7. Move on to the next duration.

4. Assign a rank to each row of results from 1 to n.

5. Compute the statistical exceedence percentage value (P) for each row
using the formula: P; = 1-05Y"; P, =1-Py; P for all others interpolated

between these two based on row rank.

6. The final output is the list of: P and a column of results for each duration
used.
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3.8.6.13 Value Duration Avg Frequency Curve

Input Slot(s)

Column 0

Columns 1-N

Algorithm

3.9 Periodic Slots

1 series slot

Label: Avg exceedence frequency in percent of years
Unit Type: Fraction

Label: [Duration represented by column]
Unit Type: [Unit Type of input slot]

1. Filter the input data from the input slot per the user’s specifications.

2. Determine the durations to use in calculation based on timestep of input
slot. Currently only implemented for day (1, 2, 3, 5, 7, 19, 15, 60, 90 and 365
day) and month (1, 2, 3, 4, 6 and 12 month)

3. Loop for each duration.

4. For each year, average the slot values over the duration starting with
timestep 1, then starting with timestep 2, etc. to generate a set of values over
this duration for the year. Take the average of this set of values and record
this as the single result for the year.

6. Sort all the result values (one for each year) in decreasing order and
present as a column of results for this duration.

7. Move on to the next duration.

4. Assign a rank to each row of results from 1 to n.

5. Compute the statistical exceedence percentage value (P) for each row
using the formula: P; = 1-05""; P, =1-Py; P for all others interpolated

between these two based on row rank.

6. The final output is the list of: P and a column of results for each duration
used.

Periodic slots are tables used to represent periodic data which repeats at regular time interval. An

example might be a set of evaporation coefficients for areservoir. The rate of evaporation varies with
such factors as temperature and wind speed, factors which vary seasonally. It is natural to assume that
this variation is the same for each year. If this sort of data were entered into a series slot, then the same
datawould need to be repeated every year. Thiswould be impractical and inconvenient for the user. On

the other hand, if this datawere entered in to a table dlot, then the data would lose the time element
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time. The periodic slot solves both of these problems.

Text Headers

Numeric Headers

Bl Res1.0perating Level Table g@g|

Il CP.Variable Regulation Intervals g@ﬁ|
— File Edit FRow Column  Wiew  Adjust
File Edit Row Column  View  Adjust H Val
eajer ue Hl | Operating Level Table
Variable Regulation Intervals H U t —~ P d
eader Units Yalue: |50 ft
Yalug: 90000 cfs T e
Lower Discharge  Upper Discharge  Maximum \I.D 2.0 3.0 4.0
p i o -—— TableValue __| NONE NONE NONE NORE
0:00 January 1 100,00 S0000.00)  90000.00 Units I ROR R R
0:00 May 1 200,00 0000.00  90000.00 0:00 January 1 m s2.0 52.0 52.0
0:00 July 1 200,00 60000.000  90000.00 0:00 March 1 500 52,0 52.0 G52.0
0:00 September 300,00 S0000, 00 sl aaR] 0:00 July 1 520 54.0 54.0 54.0
0:00 September 1 52,0 54.0 54.0 54.0
Interpolate Lookup Interp0| ate or S
Annual Period, Irregular Interval \ LOOkUp ¢ >
) Interpolate Lookup
I eIIOd Annual Period, Irregular Interval
and Interval

3.9.1 Configuration Options

Periodic slots are configured like other slots using the View w

i B Configure Slot: Basin Data.PeriodicSlot00000
Configure menu.

PIX

Feriod Data Interp.
The upper |eft portion of the Configure Slot dialog, under the % @ Ltz e
Gty: |1 | Base: (1300 (®) Lookup

Period section, is used to set the period and interval of the

perIOdIC Slot The penod can range from 6_h0urs tO Several Feqular Interval | Month -
years while the interval depends on the period selected. If the Tuab!eTDataU:t;NE
ik Type: i

period required is several years, the Qty value should be
modified from 1 to the number of years and the Base year--
thefirst year in the period--should be defined. Also notice the
checkbox next to Regular Interval. If the datainterval isnot a

User Units: | MOME
Scale: |1

[] Conwert table values to new User Units and Scale

Dizplay Format
consistent length of time, the user can de-select this option Typpe;y Float Precision: [2_ &
and the periodic slot would then have an irregular interval. — -

The user isthen free to configure the rows/timesteps in any
fashion. Click HERE (Section 3.9.1.1) for more information.

The Data Interp. section located in the upper right portion of the Configure Slot dialog is used to
specify whether or not data should be interpolated or looked up directly when accessing the table at a
time that is not specifically listed as arow label. For example, the monthly data is shown for the
beginning of each month. If we're in the middle of the month, should we use that same piece of data, or
should we interpol ate between the two months? This is a question that would need to be answered on a
per model basis, however, the default behavior is a direct lookup.
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Note: Slots configured to Lookup use the value in the row that has a datetime less than or
equal to the desired datetime and the datetime in the next row is greater than the desired
datetime. Slots configured to Interpolate, perform alinear interpolation using values whose
rows datetimes bound the desired datetime.

Columns can be added/del eted by selecting a column and using the Column menu.

3.9.1.1 Display of Dates

The rows of a periodic slot represent dates and are displayed differently if the interval is Regular or
Irregular. Thisdistinction in dates is described below.

Regular Intervals: Regular Interval periodic slots only show enough information to identify the date.
Thedisplay isdifferent if the slot is configured to Lookup or Interpolate. When the slot is configured to
Lookup, the rows only show the part of the date the changes from one row to the next. Thus, if itisa
monthly interval, only the month is shown not the hour or day. If it isadaily interval with an annual
period, only the day number is shown.

For periodic slotsthat are configured
to Interpolate, the date represents an

=1

<] DataObj1.Lookup |Z||E|E| <] DataObj1.Interpolate

InStant |n tl me thaI CorreSpondS to File  Edit Row Column  View  Adjusk File  Edit Row Column  View  Adjusk
the end of atimestep. Thus, for a Lookup | Interpolate |
monthly interval, the dates are 24:00 value: NOE value: NOE
Dec 31, 24:00 Janl, etc... Note, Feb NONE NONE

29th is shown in this case but ﬂ gemne m

actually behaves as though it is 0:00 " s0.0] 2400 Feb 29 R

March 1. 24:00 Mar 31

The following figure shows | ﬁ:ﬂﬂ :1:,3301

screenshots of aperiodic slot that has 24:00 Jun 30 (RGN

aRegular Interval and Monthly S

Interval. When a new periodic slot 24:00 Sep 30

(Text Headers) is added to adata 24:00 0ct 31 [FRONL)

object, thisis how they appear.The 24:00 Nov 30 [JEIIT

fOl |0W| ng tabl e ShOWS some Samp| e Interpolate Lookup Interpolate Lookup

results for the slots shown usi ng the Annual Periad, Monthly Interval #annual Periad, Manthly Intersyal

specified datetime.

Datetime

A. Regular Interval - Lookup

. Regular Tnterval - Tnterpolaie

24:00 January 13, 2001

24:00 February 23, 2003

24:00 October 21, 2009
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Irregular Intervals: For
Irregular Intervals, the

Pd DataObj1.Lookup E@E| (<] DataD bji.Interpolate E|@|E|

ti mestep dISp| ayed isan File Edit FRow Column  Wew  Adjust File Edit FRow Column  Yiew  Adjust
instant in time. The |LDI:||<J_I|:| | |Inter|:u:ulate |
screenshot shows the same
slots above converted to an m—
Irregular Interval. Because 0:00 Jan 1 5 0:00 Jan 1
they have the same rows 0:00 Feb 1 0:00 Feb 1
(displayed differently), the A 0:00 Mar 1 [JERNT] o:00Mar 1 [REE
slots would behave the same 0:00 Apr 1 0:00 Apr 1
and the B slots would behave 0:00 May 1 [INETE] MBI
the same 0:00 Jun 1 FNEIRE 0:00 Jun 1 60.00
' 0:00 Jul 1 oo03ul1 [N
The user can add or delete 0:00 Aug 1 0:00Aua 1 [RENN]
rows from periodic slotswith | | =58seR ! o
an Irregular Interval using the 0:00 Nov 1 e
Row menu. 0:00 Dec 1 0:00 Dec 1
3.9.2 Headers Interpaolate Lookup Interpolate Lookup
- Annual Period, Irregular Interval annual Periad, Irreqular Interval
The user can create two

different types of periodic A. Irregular Interval - Lookup B. Irregular Interval - Interpolate

slots: with text headersfor the
columns or with numeric headers for the columns.

3.9.2.1 Text headers

In this mode, the periodic slot simply contains columns of data that may or may not be related. There
can be no interpolation across columns.To add a periodic slot with Text Headers to a data object:

1. Append aperiodic slot by selecting Slots = Add Periodic Slot, Text Headers

2. If the columns are to be accessed using text, select Column = Set Column Label to add atext
header to each of the columns.

3.9.2.2 Numeric headers

Consider a periodic slot containing loss coefficients. The periodic slot may contain loss coefficients
that vary not only with time, but also with flow rate in areach. RiverWare could then identify which
coefficient to use by indexing the table row using the current time step and the table columns using a
flow rate. The user could specify as many columns as necessary to sufficiently describe the variation of
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loss coefficients as afunction of flow rate. The periodic slot’s Column Units would be configured to be
flow, perhaps with units of 1000 cfs.
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To add a periodic slot with Numeric Headers to a data object:

M Configure Slot: Basin Data.PeriodicSlotNumCo... E]@

Period Data Inkerp.
1. Append aperiodic slot by selecting Slots = Add oo IS O Intrpolee
Periodic Slot, Numeric Headers. Ay [T 2] Bass: (1900 @ Lookup
Reqular Interval | Month v
2. Select View = Configure to configure the periodic slot Table Dats Uinis
The dialog now has a Column Units section. This may be useful UU?Dt :E:E )
if the columns are indexed using numeric header values and the Secale: [
values have some physical (not simply descriptive) significance. R
The periodic slot can be used backwards to work from the table Esllw“
values and date outward to define a value associated with the U1 [ =
column(s). For example, suppose the periodic slot defines the R &
various pools or phases in areservoir. The conservation pool [ Corvert column vals t new User Uniks and Scale
may be defined as phase 1 with the first column containing pool S
elevations defining the conservation pool throughout the year. Tope: [Fost v Precision: 2
This first column would have a header of 1.0, meaning phase 1. =" =
The flood pool may be phase 2.0 with a second column using 2.0

asits header. The surcharge pool may be phase 3.0, etc. Knowing

the pool elevation at a given time, the periodic slot can be used to determine the current phase.
Interpolating across columns, this outward lookup may determine that the current phaseis 2.5 for a
given pool elevation and date, meaning pool is halfway from the bottom of flood pool to the bottom of
the surcharge pool.

3.9.3 Referencing Periodic Slots in RPL

In RPL, periodic slots are referenced using the Slot[E, E] syntax. Like other tables,
thisisarow by column reference. But, because it is a periodic slot, therow isa
datetime: Slot[<Datetime>, E]. When referenced in RPL, the configuration of the slot
will be used when accessing dates that are “between rows’. That is, it will either interpolate or ook up
depending on the slot’s configuration.

Slat [E,E]

For periodic slots with text header s, the column specification is atext string matching a column or the
zero-based column index. For periodic slots with numeric header s, the column specification is a
numeric value with units. You can specify any number that falls within the min and max column val ues.
That is, you don’'t have to specify an exact column’s value, but can use numeric values that are
“between columns’ and it will linearly interpolate for you. For example, the following slot represents
low flows that are based on reservoir levels. It is configured to lookup:
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In RPL, to reference this slot on January 15th for reservoir el evation 5002ft, the following would be
used:

Slot [@“January 15,2011”, 5002 ft]
It would return;

12 cfs
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Scalar and List Slots

3.10 Scalar Slots

Scalar dlots represent a single value. Configuration
options include units and display format. Scalar slots [<]Bartitt DataFlood ... E)E)8)

are used only for input data parameters. The
configuration of Scalar Slots is the same as the
general slot configuration section HERE (Section 1.2.5). Edit Field

Some specific scalars and tables have
a“Source’ slot. When aslot hasa
source slot, the values are computed
from other slot values. Thus, it
becomes read-only and displays a
cross hatch over the data. See
screenshot. It also provides a note
indicating the source slot used to
compute the data. The source slot is
typically set/un-set at beginning of
run, so the user must initialize the run
to see the read-only status.

File  Yiew

Flood Contral Eleyvation

e
Yalue: (62285 ft

. £228.50 ft =
Confi gure/‘r@r . )

Display value” Add Descri ption./..

P4 CochitiToSanFelipeGWArealEast.Conductance ... | = | E |&]

File Edit View

Conductance Downstream

Mote: this value is automatically generated based on one or maore other slots,
induding "CochitiToSanFelipeGWaArea 1East, Hydraulic Conductivity™.

Value: 773018530105 ft2/day

3% | 7780185 fro/day

Show: Description
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3.11 Expression Slots - Scalar

A Scalar Slot with Expression can be created on a data
object. To add a Scalar slot with expression select Slot =
Add Scalar Slot with Expression. Thisdlot, similar to
the Series Slot with Expression, is used to evaluate an
expression that evaluates to only one value, i.e. timestep
independent. Click HERE (Section 3.5) for more
information on Series Slots with Expression as that
information isvalid here too. The difference is that the
scalar expression slot does not have an Evaluation
Range, it will evaluate for the single value only. Likethe
series expression slot, the user can configure when it
evaluates. Usethe Expression = Evaluation Time menu
to choose.

3.12 List Slots

A List Slot is used to store a collection of non-numeric data, typically
agroup of objects. Shown to the right is a sample Upstream
Reservoirs List Slot. This slot contains the Reservoirs that are
upstream of the given control point. It is used in the Regulation
Discharge and Flood Control algorithm to specify the reservoir which
contribute to the flow at this control point. The following options are
available from the Edit menu, from the toolbar icons, and from the

right click context menu:

Append Raow Chel+ShifE++
— Insert Fow Before  Alt4+Shift++
=% Edit Row
f@ Move Lp
25 Mave Dawn
2 Delete Row Chr -

. Delete All Pows

m EqualizationData.Mead

File  Wiew  Expression

Mead

Evaluation Time: End of run

SumFlowsToVolume
(@"Start Timestep" .
{@"Finish Timestep"

bAead Inflow ]

Shiw: Comments

Yalue: |Mah acre-ft

@ Mal acre-ft

Reservior List

1 f Texoma
2y Meces Creek
3 ‘ Pak Mavse
4 o sardis

5 4 Hugo

& b Pine Creek
7 ﬁ Broken Bow
I Dequeen
3 4 Gilham

0 4 Dierks

1 Milwood

On alList Slot that contains either Objects, Slots, Accounts, or Supplies, when the user clicks on either
the Append Row, Insert Row Before, or Edit Row, a selector will open allowing the user to choose the

appropriate items.
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M ass Balance Summary

3.13 Mass Balance Summary

The Mass Balance Summary slot is a user-defined hierarchy of series slot collections used to check (i.e.
sum) mass balance across many objects. The collections are themsel ves series slots representing the
sum of the contained slots. These slots can be used within RPL expressions and any other place where
series slots are used.

There are two levels of within a Mass Balance Summary slot:

« Water Balance -- the sum of one or more Slot Sums. For example, awater balance might represent
all water flowing in/out of the main channel or al flowsin the groundwater.

+ Slot Sum -- the sum of one or more seriesslots.  Slot sums are useful to summarize or classify differ-
ent dots. For example, a Slot Sum might represent all the seepage, evaporation, diversions or return
flow slots. The sum is represented as either the positive or negative sense. Negative Slot Sums are
subtracted from their containing Water Balance. Positive Slot Sums are added in the containing Water
Balance. Only flow or volume (unit type) series slots having the model run timestep size can be used.
References to RPL expression slots are supported for entities not represented by slots on simulation
objects.

The screenshot showstheiconsfor: (1) the Mass
Balance Summary Slot, and (2) The Computed
Mass Balance Slots (i.e. Water Balances and
Slot Sums).

The Computed Mass Balance Slots are
computed:

Mass Balance Summary Slot

= [ %

Computed Mass Balance Slot

« Ondemand (by you) and/or
- Attheend of arun, immediately after the evaluation of post-run RPL expression slots.
Also, alist of RPL expression slots to be evaluated after a Mass Balance Summary slot computation

can be specified within the summary definition -- this can be used, for example, for annualization of
mass balance summary results.
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The screenshot shows the dialog for

aMass Balance Summary Slot. |I|Hass Balance Summary: MassBalObj.CentralTe - 0] x|

Colors are associated with the three File Edit View

collection levels: == | MassBalobj | CentralTolsleta Recompute |

2 WaterBaIancesl 12 Slot Sums | 35 Slots |

Types of Slots
Mass Balance Summary

Collection Level |Backgrond Color

1 | Water Balance | Pink
Timestep: |Apr 29, 1992 = fs | |~
2 | Stot Sum Cyan ez [ =] Fow | =l ]
3 | Slot Reference | Yellow 5!"# Groups | 'u'aluel Units d
=14 River Sw Budget 0.000 cfs
& =P Reach Inflow 5167.665 cfs
The three color _buttons at the top of - # [ central.Gage Outfiow S167.665 of
thisdialog function asa“legend” for =P SWreturns 153,792 ofs
the three levels. Also, clicking on £} = RiverSeepage 184855 cfs
those buttons open thetreeitemsin :? . CentralTolsletaSeepagedrea?. Seepage 99,082 cfs
. CentralTolsletaSeepagedreal.Seepage 35.773 u:fs
thelist to the corresponding level. <~ ow B

Also individual collection items can be opened and cI osed in the usual way -- by clicking on the tree
controls.

Finally, the slots can be shown in any flow or volume units and plotted as needed.
3.13.1 Mass Balance Summary Slot Construction

Creating a Mass Balance Summary Slot: A : .
Mass Balance Summary Slot can be created =l0ix]

' i ile Edit View | slot Accoun
on any data object from the menu by selecting e Bt VW | St Acont

. Objec [44] Add Series Slot
the Add Mass Balance Summary operation.

Add Series Slot with Expression
Add Integer Indexed Series Slot
Add AggSeries Slot

IApriI 1, 1992 Add Integer Indexed AggSeries Slot Jil

[E] Add Table Slot

The name of the new Mass Balance Slot can be
edited in it's dialog. When the typed nameis
not valid, the text in the name entry field is
shown in red. Slot Name

Slots | Descri|

W [&] Add Statistical Table Slot
H CentraITDIsln . Add Periodic Slot, Text Headers
H [+5] CochitTosar [pH] . Add Periodic Slot, Mumeric Headers
IsletaToBerr Add Scalar Slot
SanAcadialc Add Scalar Slot with Expression
Sanf elipeTot Add Mass Balance Summar

Add Mass Balance Summary o
Change in 5= = — i
Changein S  Delete Slot
Change in 5 Copy Slot
Change in 5 Paste Slot
Change in 5
Change in 5 Open Slot... Ctrl+0
Bernardo Gz Flot Slot... Crl+
SanMardalFl scT >
Central Gag " g
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Configuring a Mass Balance Summary Slot:

Editing the configuration of a Mass Balance
Summary Slot can be enabled or disabled. It is
initially enabled on a newly created slot. Editing can
be enabled or disabled with the following controls:

Thelock icon toggle button in the bottom left of the

disog. (@] [&)
The Enable editing item in the right-click context
menul.

The Enable editing item in the Edit menu.

Right-clicking in the list outside of any defined items
(e.g. when the list is empty) shows a simple context
menu including the Add Water Balance operation.

The buttons along the bottom of the dialog are also
context sensitive -- their operation and enabledness ‘ D
depends on the selection within the slot list. When no items are selected, the New button also adds a
water balance to the list.

When new Water Balances or Slot Sums are
created, they are given a unique default name. The
name can be edited “inline” by double-clicking on
the name.

mﬁass Balance Summary: Mass Bal.Bala

File Edit View

=101 %]

25| Mass Bal | IBaIance Calc One

0 WaterBaIanoesl 0  Slot Sums | 0

Slots

Recompute |

Timestep: IDec 31, 2004 :I IFIow Icfs

=

—

ml-lass Balance Summary: Mass Bal.Balz

File Edit View

Slot Groups | ValuelUnits | d
|: Enable editing |

[~

=10l x|

;5 | Mass Bal IBaIance Calc One

1 WaterEaIanoesl 0 Slot Sums | 0

Slots

Recompute |

Timestep: IDec 31, 2004 j IFIow ICf'-g

-]

Value | Units

Slot Groups
Water Balance

Slot Groups

I Lpper Basin Balance |

| Value| Units |

Slot Groups

| Valuel Units

e Upper Basin Balance
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Slot Sums can be added to Water Balances, and Slot References can be added to Slot Sums using
the Add context menu operation or the bottom context buttons.

-Ioix LTE

Types of Slots
Mass Balance Summary

File Edit View File Edit View
2| Mass Bal | [Balance Calc one Recompute | 5| Mass Bal | | Balance Calc One Recompute |
1 Water Balanr.:esl 0  SlotSums | 0 Slots | 1 Water Ealancesl 1 SlotSums | i} Slots |
Timestep: IDec 31, 2004 = IFIow ICfS =l &l Timestep: |Dec 31, 2004 = IFluw |cfs =l &l
Slat Groups Value | Units :I Slot Groups | ValuelUnitS | ;I
Upper Basin Balance m & [#] Upper Basin Balance
Copy Balance m
Cut Balance Copy Slot Sum
Paste Slot Sums Cut Slot Sum
=k Set Sums Positive Faatz Lok
== Set5ums Megative + Set Sums Positive
== 5Set Sums MNegative
’T Enable editing LI

,TEna e editing
w New | Delete | EI_J\IQISEE _I:I m Add...l Delete | il:l

{ ™ Dependent Expression Slots (0} | |- [ Dependent Expression Slots {0) |

When adding Slots, the slot selector dialog is
shown. Thiswill allow the selection of only series =18l =l
slots. The slot selector’s unit type filter will be S

shown, initialized to “Flow”. It isalso valid to 2| Massal [ |Balance calc one _Recompute |
select “Volume™ slots which represent anon-static 1 WaterBaiances| 2 sotsums | 4 sos |

volume entity -- i.e. those which can be converted

ey . . imestep: |Jan 3, - ow | |cfs |

to “Flow” by dividing its value by the timestep Tinestep: [1on 8, 205 | Fow |l i ]
interval (i.e. volume per time). (The computed Slot Groups | value | units | =]
results will be strange if a static volume slot, such = 18] Upper Basin Balance

E} '%i Inflows

E:’ MymphChacoConfluence. Inflowl 138,170 cfs
E:’ MymphChacoConfluence. Inflow2 10,100 cfs
B == Outflows

as Reservoir Storage, is selected).

----- ﬁ UpperWideCanyan. Diversion 5.000 cfs

ﬁ UpperWideCanyon. Outflow 144,520 cfs

8] _ner | oo | 0] @] 9] Sl ] =

|' ™ Dependent Expression Slots (0) |
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The following table illustrates the operations provided by the first several buttons, as a function of the
selected item or items. Tooltips on these buttons provide additional information.

Types of Slots
Mass Balance Summary

Selected Item Operations

None Create new Water Balance

The New / Add and Paste operations are enabled only for single-

Water Balance Create New Slot Sum; Delete / Copy Water Balance

Slot Sum Add Slot Reference; Delete / Copy Slot Sum

Slot Reference Add Slot Reference; Remove / Copy Slot Reference

item selections. The Delete / Remove and Copy operations are X
enabled on single or multiple selections when all selected items are Delete 3 Selected Water Balances

at the same level. The enabledness of the Paste operation depends L

also on the type of items (Water Balances, Slot Sums, or Slot
References) in the clipboard. You must confirm Delete / Remove
operations.

CK | Cancel I

The up and down arrows move the selected items up or down within the set of “sibling” items. They are
enabled only when the selected items are all at the same level.

Theﬂ and ﬂ buttons affect the Slot Sums within the set of selected items. When the mass
balance summary is computed, the values of “positive” Slot Sums are added to the containing
Water Balance; the values of “ negative” Slot Sums are subtracted.
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RPL Expressionsfor Other Slots: For any value not provided as a RiverWare slot, you will need to
define and refer to a RPL expression slot. Here is an example of the inclusion of a“change in storage”

expression slot from the previous to the current timestep.

|Z|Hass Balance Summary: MassBalObj.Be
File Edit View

=10l =

i3i:| MassBalObj | IBernardoToSanAcacia

Recompute |

3 Water Balam:esl 22 Slot Sums | 39 Slots |
Timestep: I.ﬁ.pr 26, 1992 :I I Flow I'—"fs ﬂ 13'
Slot Groups | ‘.I'alueIUnits I ;I
B |44 River SW Budget 0.000 cfs
£ (%] G Budget 0.000 cfs
E} gk 5W inflow to GW -18.464 cfs
i -l W BernardoToSanAcadaGWArea West, Inflow from Surface Water 2,698 cfs
B . BernardoToSanAcacaGWArea 1River. Inflow from Surface Water  -25.878 cfs
- [l BernardoToSanAcadaGyWArea 1East. Inflow fram Surface Water 4,715 cfs
i P GW Flow Out 0.184 ofs
--=To1a|R.i|:larianI:—l' 12,993 cfs
(- == Perc To Deep Aquifer 46,793 cfs
ange in Storage -15.
E} Ch Sto 15.587 cfs
o I . MassBalObj. Change in Storage BernardoToSanAcada GW -15.597 fs
-|- GW Flow =
bt
- ol Wetteds =18/
El" Canal Budge! File Edit View Ewpression Adjust
G- gk TotalDive _
_ ! Total Agr IChange in Storage BernardoToSanAcada GW
- = TotalCan Value: |-15.5971841646 ofs
[+l == CanalOu
_= S:I;:Zm: Evaluation Time:  End of run
,_ = TotalCroy Evaluation Range: Run start to run finish (Step: 1 DAY)
-- + Canalinfl  [volumeToFlow | BernardoToSanAcaciaGWarea 1East, Storage [@:'t - 1'] ;I

at

Show: W Comments
ﬂl MNew

[t + DrainInfl - BernardoToSanAcadaG\WArea1East. Storage [ @t" ]

+ (BErnardoToSanAcaciaG‘u.".n'Area 1River.Storage [ @t- 1] }
- BernardoToSanAcaciaGWArea River, Storage [ @™t" ]

+ (BErnardoTDSanAcaciaG'n’u'Area 1West.Storage [ @t-17] },
- BernardoToSanAcaciaGWWArea 1West, Storage [ @7

[

Del
Scroll: ||A|:|r 26, 1932

= =

[” Dependent Expre

LI
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3.13.2 Mass Balance Summary Internal Display Operations

The Mass Balance Summary Slot dialog
shows asingle timestep value of all contained
series slots.

m Mass Balance Summary: Mass Bal.Balance Ca

File Edit View

(5 | Mass Bal IBaIance Calc One

1 WaterEaIancesl 2 Slot Sums | 4 Slots |

Timestep: IJanB,ZDDE 3: Vol ||acre—ﬂ: vl Ly'

=10l x|

Recompute |

Note: All Water Balances, Slot Sums and
series slot references must have the same
timestep size as the model run. Water

Balances and Slot Sums are computed for P | voefoms | ]
the model run interval (start to finish B Lo ae

E] EEH Inflows
= t MymphChacoConfluence. Inflowl  274.057 acre-ft
: t MymphChacoConfluence. Inflow2 20,033 acre-ft
B == Qutflows 296.569 acre-ft
=ﬁ UpperWideCanyan. Diversion 9,917 acre-ft
ﬁ UpperWideCanyon. Outflow 286.652 acre-ft

timesteps).

|' [ Dependent Expression Slots {0) |

Units: Series values can be displayed in any Flow or
Volume unitsin this dialog. Volume values are

IFlgw Icfs LI Vol ||a|:re-f't vl

converted to flows by dividing by the timestep iday e I—
interval. m3/manth feet3
m3fyear
Theindividual settings for Flow and for Volume units fi3fda
are separately retained. That is, clicking the Flow and acre-fijday cfs-hr
Volume toggle button switches between the last e it hr
selected unit for those two unit types. acre-feet/month ML
acre-ftjfyear GL
The selected unit type and unit is both a display pore-feet/year g
setting and a configuration setting; when the mass mag'day K
balance summary is computed, the computed slots are KAF day
reconfigured with these units. KA o
MAF fmonth
KAF fyear
MAF fyear

Note: When the computed results (Water Balances
and Slot Sums) arereferred to by RPL expressions,
the units must work correctly or an error will be

issued. Unit type incompatibilities will be reported by the RPL expression evaluation

mechanism in the usual way.
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Tree Display: Aspreviously mentioned, the level “legend” buttons function to open the entire tree to
theindicated level. Of course, individual tree items can be opened or closed by clicking on the standard
tree controls.

Clicking the Clicking the Clicking the
Water Balances button | Slot Sums button Slots button

3 Water Balances 22 Slot Sums 35 Slots

Slot Groups [ value [urits | | Siot Groups [ value[uries | Slot Groups [ value[unies =
2] River s Budget 0.000 cfs =-[77] River SW Budget 0.000 ofs =-[77] River SW Budget 0.000 ofs
GW Budget 0.000 cfs - o Reach Inflow 4201648 cfs - o Reach Inflow 4201648 cfs
Canal Budget 0.000 cfs [ == TotalDiversion 152188 s Q|00 - B [A) Bemardo.Gage Outfiow 4201648 cfs
4k sWretuns 250.502 cfs £} = TotalDiversion 152186 cfs
= RiverSeepage w3 & | f | 0 = 4, sanacaciaDiversions. Tatal Diversion 152,186 cfs
E-op SW Inflow 24000 cfs S4B SWretums 250,502 cfs
- = Reach Outflow 40448 s || - < [f] BemardoTosanAcadalnit7Retums. Inflon2 0.000 ofs
- == OpenlWaterEvap o000 s || - <[] BemardoTosanAcadiaEastDrainReturn. Inflon2 250502 cfs
=[] Gw Budget 0.000 ofs £} == RiverSeepage 19.968 cfs
- 4B sWinflow to GW Bt s | - > [P] BemardoTosanacadaseepageArea . Seepage 19.468 cfs
(-8 GW Flow Out 0.184 cfs S+ SW Inflow 24000 cfs
[ = TotaRiparianET 293 s | f| @ = B ] RioPuerco.Gage Inflow 24.000 cfs
- == percToDeep Aquifer  -46.793 cfs £l = Reach Outflow 4304496 cfs
- 4p Change in Storage 15597 s | 0 - B [2] sanacaciaFloodway. Gage Inflow 4304496 cfs
- 48 GW Flow In 045 s - == OpenlWaterEvap 0.000 ofs
- 4 WettedSandEvap o000 s || - > [P] BemardoTosanacadaseepageAreal.Evaporation 0.000 ofs
=[] Canal Budget 0.000 cfs =[] Gw Budget 0.000 cfs
- 4 TotalDiversion 152,186 cfs BB SWinflow to GW 18,464 cfs
- = Total AgDepletions 0711 ofs [#] BemardoTosanAcaciaGiArea1West.Inflow from Surface Water 2698 cfs
- = TotalCanalSeepage 7262 ofs BemardoToSanAcadaGiWArea River.Inflow from Surface Water 25878 cfs
= CanalOutfiow 284412 cfs BermardoToSanAcadaGiArea East.Inflow from Surface Water 4715 cfs
- = Siretumns 222,755 cfs Vi Flow Out 0.184 ofs
[ = TotalCropDeepPerc 0.151 ofs [ [P4] BernardoTosanAcadiaGiAreal\est, Groundwater Flow Downstream  0.073  cfs
¥4 CanallnflonFromabove  339.835 cfs [A4] BernardoToSanAcaciaGiWArea River Groundwater Flow Downstream  0.054  cfs
(- 4b Draininflow 23270 ofs [ %] BernardoToSanAcaciaGyArea 1East. Groundwater Flow Downstream 0.057 cfs

12993 cfs LI

The View menu provides operations which effect data display
within this dialog. 1€ mass naksace SRS

File Edit | view

. Adjust Width
Show Column: Units. The units column in the slot list can be E

hidden. But, if slots having different unit types (other than flow
and volume) are added to the list, units are unconditionally [ Show SeriesValues n Water Balances

. . . . . ’T Show Series Values in Slot Groups
shown and the option to hide the units column is disabled. T Show Series Values n Sots

olumn: Units
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Show Values. You may want to hide values at any of the levels, so that only comparable values (at the
same level) are displayed. The three Show Series Values togglesin the View menus are used to show/
hide the numeric values as illustrated on the following screenshot.

Types of Slots
Mass Balance Summary

-lmlx] (o]
File Edit | view
= Adjust Width —_—
’T Show Column: Units
3 Water ots |
T | v Show Series Values in Water Balances
Timestep: ’T Show Series Values in Slot Groups j" EI
PRSIl S0 Serics Valucs n Slots | vaue|units [ =] [ value [units | =]
= 4 River SW Budget 0,000 cfs 0,000 cfs
EH |3 GW Budget 0.000 cfs 0.000 cfs
B = SW inflow to GW -18.464 cfs -18.464 cfs
BernardoToSanAcacaGWArea 1West. Inflow from Surface Water 2,688 cfs = Water
BernardoToSanAcacaG\Warea 1River. Inflow from Surface Water -25.878 cfs = Water
BernardoToSanAcacaG\WArea 1East. Inflow from Surface Water 4,715 cfs = Water
= 51}3 GW Flow Out -0.184 cfs -0.184 cfs
: BernardoToSanAcacaG\WWArea 1West. Groundwater Flow Downstream  -0.073 cfs Downstream
BernardoToSanAcacaG\WArea 1River. Groundwater Flow Downstream -0.054 cfs Downstream
BernardoToSanAcacaG\WWArea 1East. Groundwater Flow Downstream -0.057 cfs Downstream
talRiparianET 12,993 cfs 12,993 cfs
ﬂ BernardoToSanAcacaG\WWArea 1West. ET Volume 5,122 cfs
ﬂ BernardoToSanAcacaG\WWArea 1River.ET Volume 6.080 cfs
| BernardoToSanAcacaGWArea 1East.ET Volume 1.791 cfs
c To Deep Aquifer -46.793 cfs -46.733 cfs
ﬂ BernardoToSanAcacaG\WArea 1West, Percolation -15.388 cfs
ﬂ BernardoToSanAcaciaGVWArea 1River. Percolation -20.241 cfs
| BernardoToSanAcacaGWArea 1East. Percolation -11.164 cfs
Et- EEH ange in Storage -15.597 «cfs -15.597 «cfs
: MassBalObj. Change in Storage BernardoToSanAcacia GW -15.587 cfs U}
: Flow In 0.445 cfs 0.445 cfs
ﬂ BernardoToSanAcaciaGWArea 1West. Groundwater Flow Upstream 0.312 cfs Upstream
ﬂ BernardoToSanAcaciaGWArea 1River. Groundwater Flow Upstream 0.080 cfs Upstream
| ﬂ BernardoToSanAcaciaGWArea 1East. Groundwater Flow Upstream 0.043 cfs pstream
E- EEH WettedSandEvap 0.000 cfs 0.000 cfs
— - BernardoToSanAcaciaGWArea 1River. Evaporation 0.000 cfs

3.13.3 Mass Balance Summary External Display Operations
From the Open Mass Balance Summary Slot dialog, you can:

« Show selected dlotsin an open dlot dialog.

« Show dotsin anew SCT or in the single open SCT. You can show either the visible (in the tree), or
only the selected dots.

« Plot the selected dlots.
« Copy selected dots, e.g. to an Output Device or to the Snapshot Manager.

These options are described in the following sections:

Show Computed Slotsin an Open Slot Dialog: As currently implemented, Water Balances are
generated as aggregate series slots and each of the Water Balance’s Slot Sums are generated as series
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slot columns on that aggregate. Use the Open Slots... context menu to show the slot dialog for the
selected component (editing disabled).

ml-iassﬂa I0bj.BernardoToSanAcacia_GW Budget -0l x|
File Edit View TimeStepIfO Adjust

Types of Slots
Mass Balance Summary

IBernardoTDSanAcada_G\“a’ Budget

Value: I -0.000000000287327145542

cfs
Scroll: ”Apr 26, 1992 ::Igﬂ

Balance

SW inflow to GW | GW Flow Out | TotalRiparianET | Perc To Deep Aguifer | Change in Storage | GW Flow In | WettedSandEvap ﬂ
cfs cfs cfs cfs cfs cfs

0.00 0 0.00-O 0.00°0 0.00° 0 0.00 0 0.00 O 0.00 0

-0.00 Zal 1,000.00 O 0.18°0 0.00. 0 -140.47 O -1,140.77°0 0.47°0 0.00 0

-777.08°Q 0.13°0 0.00 O -111.30 O 665.50 0 0460 0.00 O

-216.14 0 0,18 0 0.00 0 -126.03 0 89.82 0 0.47.0 0.00°0

01-04-1990 Thu -75.42.0 0.18.0 0.00°0 -128.43-°0 -53.30 O 0.47 O 0.00.0

01-05-1990 Fri -17.57. .0 0.18 O 0.00 O -127.76 0 -110,48 0 0470 0.00.0

01-06-1990 Sat -51.22 O -0.18 O 0.00 .0 -125.86 O -74.93 0 0.47°0 0.00 O

01-07-1990 Sun -49.0%° 0 0.13°0 0.00 O -124.71@ -75.91.0 0,460 0.00 @
01-08-1990 Mon £5.23 0 -0.18-0 0.00 0 -123.52°0 -58.57 .0 0,46 0O 0.000 ;I

Show: [~ Description

MassBalObj. BernardoToSanAcaca_GW Budget
4018 values: Sum 0.00 - Ave 0.00 - Min -0.00 -- Max 0.00 — Range 0.00 [cfs]

Note: Thereis currently no indication of the Slot Sums’ “sense” being positive or negative.

Values are displayed with a crosshatch indicating that they are “read-only” (non-editable). Notice, in
the image above, the not-quite-zero value in the “Value’ line edit field from the single selected cell
(upper left cell) -- this sort of value will be typical of actual computed Water Balance values (due to
convergence). Enabling the display of the selection statistics (from the View menu) and selecting the
first column provides a convenient way to determine whether or not the whole Water Balance seriesis
zero.
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Show Slotsin an SCT: Computed
summary and referenced slots can be
shown in an SCT. If asingle SCT is
open, slots from the Mass Balance
Summary dialog can be added to that
SCT (the SCT must have the same
timestep size as the model run).

The File menu’s Show Visible Slots in
New SCT shows all slot items current
visiblein the dlot list (i.e. excluding
those hidden under a closed tree
branch).

|I| Mass Balance Summary: MassBalObj.BernardoToSanAcacia

File Edit View
Open Selected Slots ...
Plot Selected Slots ...
Add selected Slots to Open SCT ...
Show Selected Slots in Mew SCT ...

Show Visible Slots in Mew SCT ...

Compute All Summaries
Clear all Summaries

Clear this Summary

Export Summary Configuration ...
Import Summary Configuration ...

Show Workspace...
Close

Ctrl+w

Open Slots ...

Copy Slots

Plot Slots ...

Add Slots to Open S5ET ...

Show Slots in New SCT ...

Erlat| GW Budget
. B P swinflow to GW

|3':|scr Mass Bal.Balance Calc One (RunAndView.mdlgz)

File Edit Slots Aggregation View Config DMI

Run Diagnostics GoTo

----- - BernardoToSanAcaciaG\WArea 1West,

Enable editing

=10 =]

d’HFEI_EHEEH:\;‘% » @ EBEE]|c 1 718 M o r ||-1.25munnnnu|_|»

Series Slots | Edit Series SlotList | ScalarSiots | Otherslots | ObjectGrid |

Stot Label units | 123004 [ yos  [yzios  |yzps [ yaps [
Fri Sat Sun Mon Tue We
|| |Mass Bal Balance Calc One_Upper Basin Balance s TN o W o [EEH o [lERH o ol
) \Mass Bal.Balance Calc One_Upper Basin Balance. Inflows  |cfs 000 Of 15426 O 168,56 O 180,22 0 153.62 0 10
E MymphChacoConfluence. Inflow 1 cfs MaM O] 14724 0 160.32 O 17096 0 14544 0 17
?‘N_"\ MymphChacoConfluence. Inflow2 cfs MalN O 702 0 3.24 0 3.26 0 8.18/0
ﬁ Mass Bal.Balance Calc One_Upper Basin Balance, Outflows |cfs 0.00 Of 155,51 0 169,810 18147 0 15487 0 1%
E UpperWideCanyon.Diversion cfs NaMN |0 5.00/0 5.00/0 5.00 0 5.00/0
?‘N_’\ UpperWideCanyon.Outflow cfs MaM O] 150.51 0 16481 0 17647 0 14987 0 13
1| I L W
Mass Bal.Balance Calc One_Upper Basin Balance.Balance — Volume: -144.61200000 [1,000,000 ft3]
365 values: Sum -1,673.75 — Ave -4,59 — Min -7.50 — Max 0.00 -- Range 7.50 [cfs] y
i

Note: Water Balance and Slot Sum slots are shown with the values and units set at the time of
the most recent mass balance computation -- i.e. not necessarily the current unit setting in the
Open Mass Balance Summary Slot dialog. If referenced slots are including in the “show in
SCT” operation, they will be shown with their currently configured (or “active”) units. And
if they are editable slots, they will be editable in the SCT. (Notice the rows in the image
above which are not cross-hatched -- those values are directly editable).
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Types of Slots

Mass Balance Summary

Plot Slots: Computed summary and
referenced slots can be plotted in a
single plot. Those operations are
visible in the menus shown in the
prior section. The note above
regarding the active units of
computed and referenced slots applies
also to Plots -- i.e. the units used will
not necessarily be those of the current
settings in the Open Mass Balance
Summary slot dialog.

Note: All values are plotted in their
positive (actual) sense -- valuesin
negated Slot Sums are not shown
as negated values.

Copy Slots: Computed summary and
referenced slots can be copied to the
RiverWare Slot Clipboard. From
there, they can be pasted into various
dlot listsin RiverWare, including the
general Output Device slot list and
the Snapshot Manager slot list.

=10l x|

File Edit Graph Data Window
[ ey L R S W=l

la ¥ X

1200.00000 —

1000.00000

800.00000

600.00000

% -
400.00000

200.00000

0.00000

2-16-2005 3-01-2005 3-16-2005

4-01-2005

—=— Mass Bal.Balance Calc One_Upper Basin Balance

MymphChacoConfluence. Inflow 1

—— NymphChacoConfluence. Inflow2

— UpperWideCanyon. Diversion

UpperWideCanyon, Qutfiow

X, Y = (04-14-2005 12:43:41, 318.452)

Mass Bal.Balance Calc One_Upper Basin Balance. Inflows

Mass Bal.Balance Calc One_Upper Basin Balance. Qutflows

4

Examining the Mass Balance Summary Slot’s Series. The Mass Balance Summary Slot isitself a
series slot (contained on a data object) and can be examined by clicking on the Mass Balance Summary
Slot icon button at the top of the dialog. (In a sense, a Mass Balance Summary Slot has two different

“open slot” dialogs).
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Mass Balance Summary: MassBalObj. -0 x
v i x| [¢] MassBalobj.BernardoTe - O] x|
ile it View
File Edit View TimeStepIJO Adjust
B i [ i |
:| MassBalObj IBernardDTDSanAcaua Recompute IBernardl:uTl:uSan.ﬂ.cacia
Value: |0.0000000229064430354  cfs
Saroll ||.-5.|:|r 26, 1992 :I El &l
ofs | Al
[{]Plot - NOT SAVED 04-21-1992 Tue 0.00 @
File Edit Graph Data Window 04-22-1992 Wed 0,000
@ ol s e @ U R Q[ ol[anrzs, 199 |20 ol
04-24-1992 Fri 0.00.Q JI= |
0.00000 04-25-1992 Sat 0.00 @
04-26-1992 Sun a
LLLLL 04-27-1992 Mon 0.00°Q
0.00000 04-28-1292 Tue 0,00 O
w 0.00000 04-28-1992 Wed 0.00.Q
5 0.00000 04-30-1992 Thu -0.00 O
-0,00000 05-01-1992 Fri -0.00 .0
000000 05-02-1992 Sat 0.00 @
_0.00000 05-03-1992 Sun 0.00°Q
I T T T T T T T T 05-04-1992 Mon 0.00 0
1-01-1990 1-01-1995 05-05-1992 Tue -0.,00Q
MassBalObj.BernardoToSanAcadia 05-06-1992 Wed 0.00 0
05-07-1992 Thu 0.00 @
[ |
Show: [~ Description

In the plot above, notice how all of the values represented on the vertical axis are zero (to a precision of
five fractional decimal digits), in this example.

3.13.4 Dependent RPL Expression Slot Support

Mass Balance Summaries are designed in such away that intermediate and final sum results (Slot Sums
and Water Balances) are usable for custom user calculations implemented in RPL Expression Slots,
such as annualization of values. In arun, the mass balance summary is computed after RPL Expression
slots. To allow RPL expression slots to reference mass balance summary data, the Dependent
Expression Slot List in aMass Balance Summary is evaluated, in order, once, after each Mass
Balance Summary is computed.

Dependent Expression Slot results will generally be incomplete when computing a Mass Balance
Summary if the RPL Expression Slots in the list depends on sums from multiple mass balance
summaries. The following provisions address this problem:
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« Theautomatic “end-of-run” mass balance computations are

performed in this order:
File Edit WView

Open Selected Slots ...
Flot Selected Slots ...

add Belerted Slats ta Ooen ST
AOd SEIeChEd S0 1 Upen oLl ...

1. The RPL Expression slots in the Dependent Expression
Slot Listsin ALL Mass Balance Summaries are cleared.

Show Selected Slots in Mew SCT ...

2. All Mass Balance Summaries are computed. o Vicible Slots in New SCT

Compute All Summaries

3. The RPL Expression slots in the Dependent Expression
Slot Listsin ALL Mass Balance Summaries are
evaluated.

Clear all Summaries

Clear this Summary

- Inaddition, in the File menu, there is a Compute All Summa- Export Summary Configuration ...

ries option that perform this model-wide computation (the

Import Summary Configuration ...

three steps in the prior item) Show Workspace. .

Close

Ctrl+w

|I| Mass Balance Summary: MassBalObj.Bel

—

'| L:r M G:W Budget

The Dependent Expression Slot panel

at the bottom of the Open Mass K| Mass Balance SumsESIERESSEE_G =101 x|
. il di
Balance Summary Slot dialog e
Impl ements editi ng and dlsplay 35| MassBalObj IBernardDTDSElnAcacia Recompute |
operations similar to those of the
main slot list 3 Water Balam:esl 22 Slot Sums | 39 Slots |
Timestep: I.ﬁ.pr 26, 1992 ::I IFluw |cfs j EI
Note: If the dependent Expression  |siet Groups | value|unis | a
Slots use a different from the =[] River SW Budget 0.000 cfs
model’s run timestep, they can’t & o Reach Inflow 401648 cfs
be dlSpl ayed in the same SCT as (- == TotalDiversion 152,186 cfs
the computed summary slots and g 250,502 cfs
q of [ == RiverSeepage 19.468 cfs
Ot references. i = SW Infiow 24.000 cfs
(- == Reach Outflow 4304.496 cfs
L [ == OpenWaterEvap 0.000 cfs
Clicking the Add button opens the =[] Gw Budget 0.000 cfs
slot selector, initialized with Has - - 4p swinflow to GW -18.464 cfs [ |
RPL Expression and Unit Type " .
(“H ow”l;filters on by defaul¥p O Ne—wl ﬁl —l —/I = ﬂ :|
- ¥ Dependent Expression Slots (11)
3.13.5 Mass Balance summary Expression slots evaluated after mass balance recomputation:
. MassBalObj. TotalAnnual_agDepletion Yolume ;I
comPUtatlon assBalObi. Tota Changelnsto

When computed, the timestep size Open Slots ...

Copy Slots

assBalObi. To

and timestep range of each of the
Mass Balance Summary and Slot
Sums are set to the step size and
range of the run controller. The unit
type and configured display units are

MassBalObj. TotalAnnual_OpenWaterE

MassBalObj. TotalAnnual _OutFlow Faste Slots

MassBalObj. TotalAnnual_RiparianDeph m
1 A

MassBalOle.TotalAnnual_S'u. VInput Add Siots to Open SCT -3

MassBalObj. TotalAnnual_TopFlow

MassBalObj, TotalAnnual_Wettedsandi Show Slots in New SCT ...
MassBalObi. TotalAnnual BudoetSummary

Volume T
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set to those specified. For each timestep in the run time range, any of the contained slots having avalid
value at that timestep contributes that value to the Slot Sum or Water Balance's value at that timestep.
NaNs are ignored (effectively zero). The computed slots are set to be “read-only”.

Types of Slots
Mass Balance Summary

Limitations of the current Mass Balance Summary Computation:
« No*“routed terms’. A timestep offset cannot be applied to any slot reference within a Slot Sum, or to
any Slot Sum within a Water Balance.

« No knowledge of “static volumes’. The mechanism unconditionally converts all volumes to flows by
dividing the volume by the timestep size (for each timestep). A RPL implementation of the “changein
storage” calculation can be seen HERE (RPL Expressions for Other Slots:).

Mass Balance Summary Computations are performed in these ways:

By clicking the “Recompute”’ button in the Open Mass Balance Summary Slot dialog.

« By salecting the “ Compute All Summaries’ operation in the “File” menu of that dialog.

« Automatically, at the end of arun, immediately after the “end-of-run” RPL Expression Slots evalua-
tion. Thisis performed unconditionally.

Asatool for debugging and testing Mass Balance Summary implementations (including user
definitions), operations to clear an individual Mass Balance Summary, and all Mass Balance
Summaries (including Dependent Expression Slots) is provided in the File menu.

3.13.6 Persistence

All Mass Balance Summary configuration information is stored on the Mass Balance Summary Slot.
Thisis applied both in the RiverWare model file and in Export SimObj (data object) files.

A Mass Balance Summary Slot’s computed slots are created as (effectively) invisible slots on the same
data object. They do show up in the slot selector!

A Mass Balance Summary Slot’s configuration can also be saved to, and read from afile using Export
and Import operationsin File menu.
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4. DateTime Values in Slots

In addition to the standard unit types (Flow, Length, Volume, etc...) that can be configured on slots on

data objects. It is now possible to add slots that have valuesin the slot that represents a DateTime. This
is possible by configuring the slot to have a DateTime unit type. Following is awalk through describing
how to add a slot with a DateTime value. Following that is a description of each of the date timesand a

description of how to use the valuesin RPL.

4.1 Walkthrough: Adding a Slot with DateTime Values to a Data Object

To introduce how DateTime Values exist on RiverWare Slots,
this section walks the user through the process of creating a
Series Slot with DateTime value on a Data Object.

STEP 1. Create a Data Object and Add a Series Slot, or
any of the following types of Slots. All of the following
support DateTime values:

» Series Slot
« AggSeries Slot
- Table Slot
- Scaar Slot

STEP 2. From the Open Object Dialog, double click on
your new Series Slot to show the Open Series Slot dialog.

STEP 3. From the Open Series Slot’s View menu, select
Configure to open the Series Slot Configuration dialog box...

B Open Object - DataObj0 (=13

File Edit Yiew RSl Account

— Add Series Slok
== Objectt add Series Slot with Expression
- add AggSeries Slat
Slots | Methol [F] add Table Slot
apri 11551 Add Statistical Table Slat
add Periodic Slot, Text Headers
Slot Mame Add Periodic Slot, Mumeric Headers
Scalal add Scalar Slak
Add Scalar Slot with Expression

Delete Slot
< Copy Slat
Paste Slot

Open Slot... Chrl4+0
Plot Slat... ChrHP
Links to Slat...

I Data0bj0.Series1 Q@@

LEON TirmeStep [0 Adjust

Caonfigure. ., Alt+shift+C

Time Series Range...

Edit Colurin Labels. ..

L
E

Edit Row Labels... F‘
=

Linked Slots 3

05-17-2 Showe Motes Colurnn

05-17-20 Mote Groups ]
05-17-2007 Thu 24:00 Mal E
05-18-2007 Fn 06:00 [RE ]
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Walkthrough: Adding a Slot with DateTime Values to a Data Object

STEP 4. From the Series Slot Configuration dialog

B Configure DataObj0.Series1

box, select the last item from the Unit Type option menu: _
DateTime. Hnits
Unit Type: | MOME A
The “ DaIeT| me" Unlt Type, and the e| ght SUppOI’ted User Units: LengthPetvolume L Secale: (1
. . . . . LengthPefFlow
DateTime User Units are specia in RiverWare. These Min*alue: | FerLangth Max Value: [Nal
selections cause the Slot’s values to be displayed and ponPertenah User Liits and Scale
edited as DateTimes rather than as numeric values. ey Fur] P@FeiLenaln
powerPerlength
Unlike switching between ordinary Unit Types, switching Type: | Flog Fraction o |2 £
« . 3 . . nallimension
tO the Date T| me Ul’llt Type, and between the various Convergenc| PercentUncertainty
DateTime “User Units’ causes a change in the underlying Value: [0.01 ‘F‘Iz':“u‘ig;f;:zn‘y | Percert v
Slot values. The user must confirm these changes with this C = LengthUncetainty ==
. Timellncertainty et ahicel
popup dl al Og YolurneSquared
) TimePerLength
B Modify Data? Flowolume
Selecting the DateTime "Unit Type" FIDwTime_
& will change the underlving slot data, FlowPerTime

I o3 | [ Caniel l

STEP 5. Asaresult of switching to the “DateTime”

Unit Type, configuration properties associated with only e ERES D NS

numeric values are hidden (e.g. Min/Max values, Display Urits
FormaI’ Convergence). Unit Type: | DiateTime w
User Units: | FullDateTime v
Notice the eight different “User Units” associated with t E'Ei_'iiitifiéu me
the DateTime Unit Type. You can keep the default o
selection, “FullDateTime” ... Click OK. [ | Tineorves o R
— [ 2yC b orith
Note: AggSeries Slots and Table Slots support Jmesitonth
independent Numeric / DateTime configuration on each vew
column.

STEP 6. Asaresult of selecting a“DateTime” unit, the Edit
Date/Time Slot Values: areais added to the Open Slot dialog.

I DataObj0.Series1

File Edit “iew TimeStep If0  Adjust
The entry and selection fields shown within the Edit Date/Time — I o
Slot Values: area depend on which DateTime * U_Ser Unit” Z231 Value: [F544057200.000000] FulDateTime
selection was made. For the FullDateTime selection, two i Dte/ T St lues
31 r:(irhnealtgf/f entry modes are available, selectable with the checkbox (B0 by 17 2007 .
. ) . . ) Scroll: | | 12:00 May 17, 2007 =) ES
« Timestep Spinner -- for DateTimes on Timestep Boundaries. (St - o,
(fl rst Image)' 05-17-2007 Thy 12:00 DT Mal 0
« Unconstrained Date/Times -- for selection of any DateTime 05-17-2007 Thu 18:0[RERINEENFERN] | |
within the supported RiverWare date range. (second image) .... MR R BT
05-18-2007 Fri 06:00 DT Makl 0
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Partial DateTime Editor

Try making different Cell Selections, hitting the Apply button and repeating these steps with different

DateTime entry values.

Notice that the Value field at the top of the Open Slot
dialog is disabled (not editable, and shown with a gray
background). This field shows the actual internal
numeric value associated with the selected cell’s
DateTime value.

Double-clicking on a cell assigns the cell’s value to the
Edit Date/Time Slot Values: area

When arange of cellsis selected with the first and last
cell having valid values, interpolated DateTimes can be
assigned to the intervening cells. Try: Edit = Interpolate
(not illustrated here).

Plotting of DateTime value seriesis aso supported. (Hit
the Plot icon button on the right side of the dialog).
DateTime coordinates are not shown on the axes, but
relative DateTime “magnitudes’ can be discerned.

M DataObj0.Series1 9(=(c3
File Edit Wiew TimeStep IO Adjust

CEEL] Sernes]

mma=  Waluer |F544083600 000000 Fulll ateTirme

Edit D ates/Time Slot Walues:
117 s | 210w |May | [17th | 2007 % | Apply

12:00 May 17, 2007 =
FullD ateTime i

05-17-2007 Thu 12.00 DT MaM O

05172007 Thu1800 | 1800 May 17, 2007 |

05-17-2007 Thu 240 REALLERERL T | |

05-15-2007 Fri 06-00 DT NaM O

05-15-2007 Fii 12:00 DT NaM O

DateTime values which don’t conform to the Slot’s (or Slot column’s) configured DateTime “units’
(Partial DateTime configuration) are shown with ayellow cell background. In addition, avalue that is

Not a Number (NaN) is shown with the syntax DT NaN.

4.2 Partial DateTime Editor

The Partial DateTime Editor in the Open Slot dialog also shows the applied DateTime. This page shows
this dialog in standard numeric configuration and in the various Full and Partial DateTime
configurations. The screenshots shown are for a Scalar slot but they are applicable to the other

Selection M echanism

supported slots as well
DateTime User Unit  Example
Full DateTime 18:00 May 16, 2007
Month January

Edit D ates Time Slot Walues:

18:00 May 16, 2007 3

Edit Date/Time Slot Values:
118 »

Edit D ate/Time Slot Yalues:

Timestep Spinner or

(00w |Map w| 1Bth v | (2007 5 Apply

Unconstrained Date/Times

Januany w

Month pulldown menu
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Access to DateTime values via RPL

DateTime User Unit Example Selection M echanism
Month and Day January 1st - :
Edit Date/Time Slot Yalues:
[January »| [1st | | Aol
Month and Day pulldown menu
Time of Year 24:00 Jan. 1 - ;
Edit Date/Time Slot Waluss:
[24 v o0 | [Jan | [1st ] [ Apply
Hour, Month, Day pulldown menu
Day of Month 1st - i
Edit Date/Time Slot Yalues:
Tst | | Apply
Day of Month pulldown menu
Time of Month 24:00 1st
Edit Date/Time Slat ' alues:
(24 ~|[:00 | 1t v | Apply
Hour and Day of Month pulldown menu
Time of Day 24:00 - -
Edit Date/Time Slot Y alues:
|24 ¥ ;oo | [ &ppl
Hour pulldown menu
Year 2000

Edit D'ate/Time: Slot Yalues:

2000 2| [ Apply

Year Spinner

4.3 Access to DateTime values via RPL

RPL doesn’t directly support DateTime Slot values as DateTimes. All Slot values are handled as
numeric values. Two Predefined RPL Functions are used to convert the Slot DateTime values to and
from RPL DateTimes values. The following illustration demonstrates the use of the DateToNumber
and NumberToDate Predefined functions. The following two sections provide more information about

these predefined functions.

M Rule Editor - "C:/Temp/SampleRuleset.rls : Policy Group1 : Rule1”

File Edit Rule Wiew

Mame: |F| ulel

| [RPL 5et Mot Loaded

DateStorage.Start of Water Year [|=DateToNumber ( @"24:00:00 September 1, Previous Year" )
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Access to DateTime values via RPL

The following links will take you to the appropriate documentation

B Rule Editor - “C:/Temp/SampleRuleset.rls : Policy Group1 : Rule2”

File Edit Rule Wiew

Mame: |F| ule2

RPL Set Mot Loaded

PRINT NumberToDate | DateStorage.Start of Water Year [] )

DateToNumber - This function converts a DateTime to the corresponding number. Click HERE (RPLPre-
definedFunctions.pdf, Section 23) for more information.

NumberToDate - This function converts a number to a corresponding DateTime. Click HERE (RPLPre-
definedFunctions.pdf, Section 114) for more information
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5. Notes on Series Slots

5.1 Introduction

Annotation of series slotsusing “Notes’ allows the user to comment on datain a RiverWare model. The
modeler may choose to document certain characteristics of input data such asfilled values, storm
events, etc. A run model saved with itsresults may include notes calling attention to certain operations,
decisions, outcomes, etc. Other possible applications of this annotation functionality can be imagined.
Notes are for documentation purposes; they do not affect the solution and they cannot be accessed (read
or assigned) viaRPL. In general, notes are available for all types of series (Series, Multi, Agg, Table
Series, Series with Expression) and can be edited via the Open Slot dialogs, the SCT, and the Edit
Account dialogs.

Notes are short text strings that are associated with one or more timesteps. Each note belongsto a“Note
Group”. Each Note Group contains a list of associated slots and the timestep(s) to which they apply

The “Note Group Manager” utility dialog facilitates creation and management of Note Groups. The
display icon for each group can be assigned a color.

Currently notes can be imported and exported using old-style (non-direct-to-database) DMI
functionality. Notes can be imported directly to a series slot through the slot edit dialog’s file menu but
the export functionality on the same menu does not support notes.

Support for text Notes on series slot timesteps (“Annotations” or just “Notes”) was
redesigned in RiverWare 5.2. Notes are still organized within Note Groups, but notes are
now directly applied to individual series slot timesteps rather than by associating their
containing Note Groups with whole series slots. Additionally, multiple notes can be
associated with a timestep on an individual series slot.

5.1.1 Notes
A Noteisatext string that is associated with a series slot at atimestep
and each note is associated with a Note Group. A Note hasthe He-sks 540164|0
following properties: 03-1995 530576 |0
04-1995 S0e47G | O
1. Notetext: Thetext string that makes up the Note. 05-1995 C46361 O
_ e |L|:w~wE!sl:r EID:N Ln Year
2. Note group membership: A note belongsto exactly one Note Group.
07-1995 1148796 O
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3. Slotsand timesteps: A note has one or more series slots at specified timesteps

Notes on Series Slots
Display and Editing of Notes

5.1.2 Note Groups

A Note Group is composed of three properties: [<] Edit Note Group Al

1. Name: anameis generally provided by the user. Ican: RFete e T
2. lcon Color: A note group has one of eight basic Bl Green |¥| |ExtremeEvents
colors. B velow

El Elue l ’ Cancel
3. Set of Notes: A Note Group has a set of one or B cvan
more text Notes. B Gray
If the user wishes to change the note, the user does this B Mﬂgentﬂ t\!
in one location the Note Group Manager, with the g el

changes propagating to all slots associated with the
Note Group as described HERE (Section 5.4.2).

5.2 Display and Editing of Notes
Note text can be seen and reviewed in the series slot dialogs. In the

series slot dialogs (for Series Slots, Agg Series Slots, Multi Slots, Table | #1995 540164|0
Series Slots and Edit Account dialogs), the presence of a note is shown 03-1995 530576 O
by asmall icon to the left of the value. The color of the icon indicates 04-1995 S06476 O
the color of the note’s Note Group. Mousing over the icon displays a 05-1995 C4£3A1 0
tool tip with the Note's text. IR |Loviest Fiow in vear
07-1995 11483796 O
Cells having more than one note have a special icon suggesting one
note stacked on the other. Thetool tip lists each note, one per line. See | "719% 11467960
image to the right. That icon is always yellow and does not reflect the | 98-19%5 E—*{% 12661750
color of any of the corresponding Note Groups. R = Tiow i Run

10-1395 Highest InFlow in Year
11-1995 5599390
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Display and Editing of Notes

The note text can be shown in

separate column using the View =
[x] Show Notes Column toggle
menu item. If the Notes Column is
visible and the open slot belongs to

one and only one Note Group,

new note can be created by simply
typing in the Notes Column. The
Note will be created as amember of

the slot’s Note Group.

When one or more notes exist
on a particular Slot/Timestep,
the context menu (right-click)
on the cell includes a submenu
for each note. See the image
below. Thetitle of the
submenu shows the Note
Group icon and the Note Text.
The submenu contains three
operations:

« Copy Note: The Copy Note
menu item copies a Note

a

a

01-1995
0z-1995
03-1995

04-1995

05-1995
05-1995
07-1995
05-1995
09-1995

07-1993 B

05-1993
09-1993
10-1993
11-1993
12-1993

01-1994
0z-1994
03-1994
04-1994

acre-feet/montl MNotes

&

1157425
1095095
ae676e]1
2144354
585535
51218

915507 O

540164 O

530576 O

SO06475 E Bl Lowest Flow in Year

546361 (O

FI9Fez |0

11453796 O

1268175 O [E] Max Flow in Run; Highest Inflow in Year
618772 |0

ol B Max Flow in Run; Highest Inflow in Year

212475
2493585
S7Ez23
243557

[ e B T o T o o T e R o

Copy Time
Glabal Tinme Scrall

Copy
Export Copyw...

Add Mate. .,

Maz: Flow in Fur m
B Highest Inflow in Year  » Edit Moke .,

Remove Moke

reference to the Note Copy Buffer. In the example shown to the right, the “Max Flow in Run” note
would be copied to the buffer. The note can then be pasted in one or more cells using the Paste Note

operations.

- Edit Note: The Edit Note... menu item shows the Note Group Manager Dialog, with the indicated
Note pre-selected. The user may change the note text, or move the note to a different Note Group
(potentially having a different Note Group icon).

« Remove Note: The Remove Note menu item removes the indicated note from the selected Slot/
Timestep (only). This does not effect the appearance of the same note at other timesteps on the same

Slot, or on any other Slot.
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The dialog can be scrolled to the timestep of a note

on the Slot viathe Note Navigation menu button.  JEAL R LIS ElE&x]

See the screenshot to the right Itemsin the Note File Edit Wew TimeStepI/o  Adijust
Navigation menu having a bullet indicate that the

timestep of the note matches that of the timestep Total Inflowis

Spinner. Walue: | 1187425 | acre-Feetimorith
Holding down the Shift Key while selecting an uisss 4 B

item causes a Global Time Scroll (scrolling all
open series-related dialogs to the corresponding
timestep).

acre-feet/mon B Lowest Flow in Vear

12-1992 nan | *E Max Flowin Run

Highest Inflow in Year

01-1993 00465
n?-1393 R4P7E7

B Lowest Flow in Year

5.3 Creation of Notes

Following are three ways to create a note:

1.

L]

L]

In an open series slot dialog, edit account dialog or SCT

Right-click in acell

Select Add Note... from the context-sensitive pop-up menu. Thiswill open the Note Group Manager
which is described in detail HERE (Section 5.4).

Choose or create a Note Group
Choose or create the Note text.

Choose the dlots and timesteps to which the note should apply by clicking on the Add Entry Using
Context button. Thisopensthe Apply Notes to Slots dialog which is described HERE (Section 5.5). The
slot and timestep from which this right-click operation began are sel ected.

Change/add slots or timesteps (if necessary) and click Ok to associate the Note with the slot/timestep.
From the main workspace:

Choose the Utilities = Note Group Management... menu. This opens the Note Group Manager dia-

log as described HERE (Section 5.4)

Choose or create a Note Group.

Choose or create the Note text.

Click the Add Slot Entries... button to open the Apply Notes to Slots dialog which is described HERE
(Section 5.5).

Click the Add Slots... button and choose the slots to which the note applies.
Specify the timestep or range of timesteps to which the note applies.

3. To create a note based upon an existing note (copy/paste of note). In an open series slot dialog, edit
account dialog or SCT

Right-click in acell that has the desired noted.
Select the note from the context-sensitive menu and choose Copy Note.
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Notes on Series Slots
Note Group Manager Dialog

« Go to the destination slot and timestep and right-click in the cell.
« Choose Paste Note: Name.

5.4 Note Group Manager Dialog

The Note Group Manager
and supporting sub-dialogs
are used to maintain the set
of notes on series dots.

Thisdialog is arranged
vertically in three
hierarchically defined
panels as shown in the
following figure: Note
Groups, Notes, and Slots.
Thefirst two panels can
show either alist or acombo
box, controlled by the
triangle arrow buttonin each
panel. The combo boxes
alow for the selection of a
single item (Note Group or
Note), or “All” items.

The panels are used in atop
to bottom order. First you
select (highlight) one or
more Note Groups. Then
the member Notes are
displayed in the Notes
panel. Then you select one
or more Notes in the Notes
panel and the member slots

|I| Mote Group Manager
File

E] Moke Groups:
Create Maote Group,..| Edit Selected Group... | [Delete Selected Groups

2 of 4 Selected

MNate Group

Bl ExtremeEvents
Bl HighFlows
Bl LowFlows
El Specialops

Note Groups Panel

5 E] Motes: 2 of 2 Selected
o Create Mate... | Edit Selected Mote, .. [Delete Selected Motes
<)
Z
Slats
D - )
% Add Slot Entries. .. | |Delete Selected Entries 0 of 4 Selected
o
%) Slat Timestep Mate Group i
o Mead, Tokal Inflows  24:00 May 31 1993 [E] Min Flows Released  [E] SpecialCps
) Mead, Tokal Inflows  24:00 May 31 1993 B Lowest Flow in Year B LowFlows o

|dd Entry Using Context: | [4] Mead.Total Inflows | 24:00 May 31 1993

and timesteps are displayed in the Slots panel.

Following is a description of these three panels.

5.4.1 Note Groups panel:

The Note Groups panel shows all the defined Note Groups and supports three operations (buttons):

« Create Note Group...
- Edit Selected Group...
« Delete Selected Groups
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Notes on Series Slots
Note Group Manager Dialog

These buttons bring up dialogs for creating (define the name and icon color) or editing (changing the
name and icon color), or confirming deletion of Note Groups as shown below:

|I| Create Note Group [{l Edit Mote Group
Icon: Maote Group Mame: Icon: MNote Group Mame:
||§| Yellow V| | | ||§| Green V| |ExtremeEventsl |
[ (0.4 ] ’ Cancel ] I K, l ’ Cancel ]

5.4.2 Notes panel:

For the selected Note Group in the above panel, the Notes panel shows the notes that are a member of
that group. It supports three operations (buttons):

« Create Note...: Enter anew Note text and choose the Note Group to which it belongs.

- Edit Selected Note...: Edit existing Note text or change the Note Group to which it belongs.

« Delete Selected Notes...: Delete the selected Note after confirmation.

[¢] Edit Note

|I| Create Note

Mobe Group Moke Group

| B ExtremeEvents vl Criginal Selection:  [E] ExtremeEvents

Mew Selection: | [E] ExtremeEvents w

Make Texk

Mote Text
M | |

Criginal: 100 Year Flood

0K Mew: |100 Year Flood| |

5.4.3 Slots:

For the selected
Note(s) in the middie

panel, the Slots panel Delete Selected Entries 0 of 4 Selected

Slaks

S:hOWS the slots _and Slat Timestep Maote Eroup S
t meStepStO WhICh.the Mead, Tokal Inflows  24:00 May 31 1993 [E] Min Flows Released  [E] Specialops
note has been applled: Mead, Tokal Inflows  24:00 May 31 1993 B Lowest Flow in vear B LowFlows "
Both the Add Slot

Entries... and Add [.ﬁ.dd Entry Using Cl:untext:] Mead. Total Inflows [ 24:00 May 31 1993

Entry Using Context: Slot / Timestep context
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buttons bring up the Apply Notes to Slots dialog described in the next section. These differ only in the
initial selections used in that dialog. The Add Entry Using Context button is available when the
manager dialog is shown from the context of a particular slot and timestep, i.e. right clicking on a cell
inasglot or SCT then choosing Add (or Edit) Note. The current context (Object.Slot and Timestep) is
listed on the same line as the button.

Notes on Series Slots
Apply Note to Slots dialog

5.5 Apply Note to Slots dialog
The Apply Note to Slots dialog alows the user to

associate a particular note with one or more Slots at one (<] Apply Note to Slots E®
or more contiguous timesteps. Apply Mote to Slots at Timesteps
Thelist of slots and the timestep selections are Group: | B LowFlows v
sometimes pre-selected, depending on how the Apply )

. . . Moke: L kL Fl ki
Note to Slots dialog is shown. These selections can be ote: | M Lowest Plow in Year bt
modified before creating the new Note/Slot/Timestep Slots
associations. I add slots, .. l [Remwe Selecked Slots
The Group and Note combo boxes can be modified to :

Slot Skep Size

select adifferent note. Only one note can be selected at oad Total Inflows 1 Month

any one time.

Af:ldi_tional Slots can be added to the S_IOt L_iSt by 1 Slots (1 selected). Timestep Size: 1 Month
clicking the “ Add Slots...” button. This brings up the

RiverWare Slot Selector. Timesteps

Slots can be removed from the Slot List by selecting May, 1993 3

itemsin the list and clicking the “ Remove Selected fipply Over Timestep Range:

Slots” button. Doing so has no effect on any existing
Note/Slot/Timestep associations.

4k

Lask Timestep: June, 1993

4

In the Timesteps section, the user can choose one Msstes Seurs fo

timestep or range of timesteps (continuous only) to

. . Apply selected note to 2 Slokf Timesteps. ..
which the note will apply.

o [ wer |[ e |

The OK or Apply buttons are enabled only if the inputs
specify avalid state representing Note/Slot/Timestep
associations that are not yet existing. For one thing, all
of the Slotsin the Slot list must have the same timestep size. If enabled, the OK and Apply buttons
create a Note/Slot/Timestep association for all of the Slotsin thelist (i.e. not just the selected Slot
items).

Status lines under the Slot List and above the bottom buttons indicate the state of the inputs. Examples
of the various messages shown in the bottom status line are as follows. (The OK and Apply buttons are
enabled only in the 4th example):

« No defined Note is selected.

« The Sot list isempty.
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« The Slot list includes Slots having different timestep sizes.
« Apply selected note to 6 Slot/Timesteps... [enabled state]
« The selected note has been applied to 6 Slot/Timesteps.

Notes on Series Slots
Collected Notes on Expression Slots

5.6 Collected Notes on Expression Slots

Collected notes are a special type of note associated with series expression slots (i.e. Series Slot with
Expression). When the expression slot is evaluated, notes from the series slots referenced in its
expression (“source” slots) are copied to corresponding timesteps in the expression slot. The source
slots for providing notes are an accumulated list of the source slots referenced across the expression
slot’s evaluations at all timesteps. The notes from the source slots are collected and copied once at the
end of the expression slot’s evaluation. The collected notes are removed and re-collected each time the
expression slot evaluates. In the context of arun, they are removed at the beginning of the run and
collected at the end of the run, so if the run is paused or aborts in the middle, the collected notes will be
absent.

The collection of notesfor

series with expressionsis [€|RPL Parameters (saved with model) @E|

optional and is controlled on a
model-wide basis by a [ ] Collect RPL Set Performance Information
parameter selection in the RPL [] Enable RPL debugging

Parameters dialog. This dialog
isavailable from the RiverWare

workspace under the Policy
menu. Collect and Display Motes from Referenced Slaks in Series Sloks wWith Expressions

In the places where notes for
series can be displayed (Series
Slot, SCT and Notes Group
Manager dialogs), collected notes are differentiated by having a C in their icon. See the image below.
The text of a collected note, where displayed in the notes column or in atool tip when mousing over a
note icon, will show the text of the note followed by the source slot name in parentheses.

[ ] Mumeric Comparison Tolerance: |0

[ ] use Resource Database Units For Diagnostics

Note: Note that if a note is propagated up through a number of expression slots, the slot
where the note originated is maintained as the source slot for the note even though one
expression slot may be picking it up from another expression slot that referred to the source
slot.

The context menu (right-click) on acell for acollected note in the series slot and SCT dialogs will have
an additional menu entry showing the source slot of the collected note. Click the item to open the
source slot’s dialog. If asource slot is deleted from the model, the collected notes that refer to that
source slot will also be deleted.
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Slots

|I| GREENBOOK Heron.Losl unas_QOutflows

File Edit  Wiew

Expression

Adjust

| LosLunas_Cutflows

Value: | 415895867765

| acre-fk

Evaluation Time:

End of run

Evaluation Range:  Run skart ko run Finish (Skep: 1 DAY

FlowToviolume ( MaNToZero (HeronLosLunas, Outflow [@t" ] ), @)

Show: Comments

Scrall: || Jan 1, 2011

4

0Z-13-2011 Sun
0Z-14-2011 Mon
02-15-2011 Tue
02-16-2011 Wed
02-17-2011 Thu
02-15-2011 Fri
0z-19-2011 Sat
0Z2-20-2011 Sun
0Z-21-2011 Mon
0Z-22-2011 Tue
02-23-2011 Wed

acre-ft

0,00 o
0,00 0

&

Copy Time
Global Time Scroll

Mokes

er

¥

“er (Heron*LosLunas. Cutflaw)

Maoke Source: HeronLosLunas, Qukflaw ..

(] (E) (]

02-24-2011 Thu opy

02-25-2011 Fti Export Copy. .

02-26-2011 Sat Add Nate...

02-27-2011 Sun Copy Nate
02-28-2011 Mon (5 B Edit Mate ...
03-01-2011 Tue 0.00 O Remove Mote
03-02-2011 Wed 0.00 O

03-03-2011 Thu 0.00 O

03-04-2011 Fri 0.00 O

03-05-2011 Sat 0,00 O

Show:  [] Description
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5.7 DMI I/O

Notes can be output from RiverWare slots to data files using “old-style” DMI’s (i.e. DMI’s
parameterized to use an external program and a control file as opposed to direct-connect database
DMI’s). The control file keyword used to specify notesis as follows:

Notes on Series Slots
DMI I/0

dot_anno =true
The default value for slot_anno is false, meaning no Notes will be written.

A linein RiverWare time series format (for DMI import or from DMI export) containing a note will be
formatted as:

<vaue> anno { Storm Events} {4.3 Inches}

where <value> will be a numeric value, “anno” is a keyword, Storm Events defines the Note Group to
which the note belongs and 4.3 Inches isthe note itself. The“<* and “>" will not exist in actual output.
The“{" and “}” do exist, delimiting the Note Group name from the note text itself.

Note: In the external RiverWare time series format, only one Note will be supported at one
given timestep on any one SeriesSlot. That is, if a given SeriesSlot is a member of more
than one (say, two) Note Groups, and if both of those Note Groups have a Note at the same
timestep (say, 2-13-2007), then only ONE of those Notes will be preserved in the DMI
operation.
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