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Slot Dialogs

Slots are variables, or the primary data storage containers on an object. In the Object Viewer (or Open
Object) dialog, the slot list shows all of the data that “resides” on the object. This includes 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 and/or when custom slots are added. The distinction is:

« Simulation slots are a part of the simulation object as either general slots or through a user method.
The names of Simulation Slots are pre-determined by the object and cannot be changed. Simulation
slots have a white background in the icon.

« Custom slots are created by the user on a simulation or data object. Custom slots have a pale yellow
background on the icon.

1. Slot Dialogs

The data for a particular slot is shown in either the Slot Viewer or the Open Slot dialog. Both dialogs
are introduced in the following section:

1.1 Opening a Slot
To open a slot:

- in the Object Viewer (or Open Object) Slots or Methods tab

- double-click on the slot’s row name

- right click on a slot’s row and use the Open Slot... context menu

- highlight a slot’s row and select Slot w Open Slot from the command menu bar
- highlight a slot’s row and use the Ctrl-O accelerator

 from the main workspace, use the Workspace = Slots =» Open Slot menu.
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Slot Dialogs
Sample Slot Dialogs

1.2 Sample Slot Dialogs

When you open a slot, the dialog that opens depends on the slot type. Following are some sample slot

Open Slot:
Series Slot with Expression

dialogs:

Slot Viewer Open Slot: Series Slot
¢ Slot Viewer = = Pl BigResOutflow - ©
File Edit View TimeStepIfO Adjust File Edit View TimeStepIfO Adjust
Selected Slot: BigRes.Outflow =||l~||* Outflow
Value: | 1059,2852612435415 | cfs  |Dec 30,1995 |</[»/[@ Value: | 1059.2852612435415 | cfs

Biges [J BigRes [ BigRes |3 # |J“” 1, 19% bl s 0| Er||=] [
Inflow .Storage Outflow

Total ofs -
cfs acre-feet cfs

75810 272,3106 O 958.1 R el o
05,30 199GiTh sqsls o 2?1’51?'2 o . oqsls ] 05-31-1996 Fri 1,048.5 R 1
05-31-1996 Fri . : . e

1,059.3 O 2701?23 30 1059 R 06-01-1996 Sat JRHERIR. 1.

oot Jgs?lz o 269!930I5 o 95? RE 06 821596 Sn. 2l
0002, L0 900'? o 269’13?'1 o 900'? o 06-03-1396 Mon 900.7 R 1
oot sml3 o 2681343I? o sml3 R S0 156 e sl
st gszlg o 26?!550I3 o gszlg R 0605 1356 Wed .
S 961I? o zssl?sslg o 961I? R bl il
08-06-1996 Thu . 1790, ' 06-07-1996 Fri L0739 R 1 v
06-07-1996 Fri 1,079.9 0 26596350 L08R,

Show: [ | Description
Show: [ | Description

BigRes. Outflow [@ 24:00 June 1, 1996]
BigRes. Outflow [@ 24:00 June 1, 1996] Lvalue: 1,058.3 [cfe] (Priority 1)
1value: 1,059.3 [cfs] (Priority 1)

P4 SystemData.TotalUnreg.. — & B
File Edit View Expression Adjust
TotalUnregulatedInflows
Value: | 1142,5990198475103 cfs
Evaluation Time:  End of run

Evaluation Range: Run start to run finish (Step: 1 DAY)
Reachi.Inflow [ ]

+ Reach2_Locallnflow.Local Inflow [ ]

+ DeepRes.Hydrologic Inflow []

Show: Comments

[1un 1, 1996 @] =] |1
cfs ~

05-31-1996 Fri 1,250.0 O

06-01-1996 Sat [LEA0 O

06-02-19965un  1,083.1 0

06-03-1996 Mon 1,051 O .

Show: [ Description
[ -

As you can see, the series slot dialogs look similar. Note, that most series slots will open in the Slot
Viewer (HERE (Section 4.1.2)) to show the data. You can drag the column off the viewer to see the slot.

Below are sample Table, Scalar, and Periodic slots:

Open Slot: Table Slot

Pd BigRes.Elevation.. — ©

File Edit Row Column View Adjust
Elevation Volume Table
value: |6076.9999999999936 | feet
Pool Elevation Storage ~
feet acre-feet

4393 6,125.9 4,939.0

4394 65,1259  4,842.0

4395 6,125.9 4,945.0

4396 6,125.9 4,945.0

4897 6,126.0 4,951.0

4398 6,126.0  4,954.0

4399 6,126.0 4,957.0

4500 6,126.0 4,960.0

4901 6,126.0 4,963.0

A n 498 0 A o 2

Show: [ Description

Open Slot: Scalar Slot
[d BigResDi.. - ©

Edit

File View

i Diversion Capacity

Show: [ Description

Open Slot: Scalar Slot with Expression
P4 Reconciliation.ResStorageReconciliation - ©

File

View  Expression

ResStorageRecondliation

Evaluation Time: End of run

SumSlotSkipNaN | Reconciiation.BigResStorage |, 2
@"Start Timestep" ,
@"Finish Timestep" v
Show: Comments
Value: 0 acre-feet

Show: [ Description

Open Slot: Periodic Slot
P4 DeepRes.Periodic.. — &

File | Edit Row Column View Adjust
PeriodicSlotNumCol
Value: | 350 cfs
100 200 300
MNOMNE NONE NOME
cfs s cfs
Jan 150.0 100.0 50.0
Feb 150.0 100.0 50.0
Mar 160.0 110.0 &0.0
Apr 160.0 110.0 &0.0
May 180.0 110.0 &0.0
Jun 400.0% 300.0
Jul 550.0 500.0 450.0
Aug  650.0 600.0 550.0
Sep 550.0 500.0 450.0
Oct 350.0 300.0 250.0
Mov 150.0 100.0 50.0
Dec 150.0 100.0 50.0

Show: [ Description
Annual Period, Monthly Interval
Interpolate (@ Lookup
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Slot Dialog Functionality

Closing a Slot

Again, you can see the similarity in the various slot dialogs. As a result, this document will present
general slot functionality and then describe slot specific functionality.

1.3 Closing a Slot
To close an Open Slot dialog,

 select File w Close Window
» press Control-W when the window is active

« click on the red “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 all Open

Slot dialogs.

o from the Slot Viewer, click the x on the slot’s column.

2. Slot Dialog Functionality

A sample Open Slot dialog for a series slot is
shown to the right. Although other types of slots
have different options, most of the slots have
similar menus, look, and feel.

Functionality is essentially the same for either the
Open Slot or the Slot Viewer HERE (Section 4.1.2)

This section first describes the general Open Slot
layout and menu options. Then each individual
type of slot is presented later with further
information on type specific configuration
options.

The open slot contains the following:
« The title of the Open Slot dialog is the
Object.Slot name.

« The slot name is repeated in a text field below
the menu bar. On custom slots, you can change
the name of the slot by editing this text field.

Object.Slot name

Note: If you are renaming a custom slot whose
old name appears in RPL sets, a dialog asks if
you want to search RPL sets for the old name

Slot nam .
Slot Type\ 2 BigRes.Outflow = B
L. e M aliew TimeStep /O  Adjust
Coptammg uton
Ob-] eCt Value: | 109 cfs
(click to open —
|Dec31,1 --0| Er | = I~
prd
// cfs L]
/ 01-04-1996 Thu 109.0 R 1
Value 01-05-1996 Fri 109.0 R 1
01-06-1996 Sat 109.0 R 1
01-07-1996 Sun 109.0 R 1
01-08-1996 Mon 09.0R 1
01-09-1996 Tue R 1 :
N1-10-1996 Wed 109,0] 1
Set by Rule: (1) Set Reservoir Qutflow and WU Diversion Requests h R 1
01-12-1996 Fri 109.0 R 1
01-13-1996 Sat 108.0R 1
01-14-1996 Sun 109.0R 1
01-15-1996 Mon 108.0R 1 "
Show: [ | Description
BigRes.Cutflow [@ 24:0 uary 9, 1996]
TOOltlp 1wvalue: 109.0 [cfs] (Priority 1)
indicating
source of Descriti
value escription
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and optionally replace occurrences with the new name. Answering yes will bring up the RPL
Search and Replace dialog with the results of a search for the old name in all RPL sets and
with the new name filled into the Replace with field. You can examine the occurrences and
choose to replace some or all of them with the new name.

Slot Dialog Functionality
Menus

« The type of slot is displayed by an icon. Click HERE (Section 4) for a list of the icons.
+ The containing object’s icon is shown. Clicking on this icon will open the object.

« The Value field shows up to 15 digits of precision of the highlighted cell and the units. The user can
type a value directly in here or in the cell.

 Tool tips on the cells indicate the rule or DMI that set or triggered a solution as described HERE (Toolt-
ips).

« The Description checkbox shows a text description of the slot. Click HERE (Section 2.2).

2.1 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 4).

2.1.1 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 data if the
data file 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.

Plot: Open a new plot with the given slot.

Print Expression: On expression slots, print the expression.

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

Close Window: Close the window.
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2.1.2 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.

Slot Dialog Functionality
Menus

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 _—
data to the operating system’s clipboard for use in other applications, like

Excel. When the user clicks this option, an Export to Clipboard dialog 6 rows, 1 calurn
opens as shown to the right. This dialog allows the user to choose the Distas Precision
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.

Showe Mah
Include Row Headers

| Copy | [ Cancel ]

Import Paste: The Import Paste menu is used

to paste data from the operating system’s

clipboard into the slot. For example, the user can Data [ Svaermtime: & rows, Z columns
; ta in

copy a selection of cells from Excel or a column a i e

of data from a text file and Import Paste it clipboard Y

directly into the slot. After copying the data, the

Summary of
contents

M Import from Clipboard @E|

—

L)

1
z 3.z

user selects one or more cells of the slot and then Pasl,ltible Data___’l3 2
selects Import Paste. An Import from (white) ! : Z:;

. . . . . . 5 .
Clipboard dialog similar to the following is Un-pastable Data -y
shown. This dialog displays the contents of the (grey)
system clipboard and provides options and Destination Slot —l—Eas-Datz0b0 rydrolniow
information on the paste Operation, Slot Cell Selection: & rows, 1 column

. . SlOt Cell Limit paste operation ta Slat Cell Selection

The contents of the clipboard will show pastable  ggjection

data (white) and un-pastable data (grey). Data is [ Paste I D]
un-pastable if it does not fit in the content of the ~ Limit toggle
cell selection. For example, if the data in the

clipboard has multiple columns and the cell is a single series slot, the second column of data is un-
pastable as shown in the above screenshot.
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Slot Dialog Functionality
Menus

Also, the user can choose to Limit paste operation to Slot Cell

Selection using the check mark toggle. This limits the paste to only — |eEiisCREU LT PX
affect those cells in the slot that were selected. This selection is System Clipboard: 6 rows, 2 columns
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

32.2
3.2

74.2
34,1
4.7

Lo B
L I R I T

21.4
the necessary rows to the slot. Note, an import will not add columns
to the slot. Paste To: |DataCbjl.HydroInflow
sSlot Cell Selection: 1 row, 1 column
Insert/Append/Delete: The Edit menu contains options to Insert, ’ Limit paste aperation to Siot Call Selection
Append, and/or Delete rows or columns from the slot, depending on [ — [ ol |

the type and use of the slot.

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 a run.

Fill Values Below: The Fill Values Below option is used to copy and paste the selected cell to all rows
below. This will 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 data will not be overwritten.

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 Adjust Values: One or more values selected in a slot
can be adjusted using the “Adjust Values...” item available
from the Edit menu of slot dialogs. When the user selects
“Adjust Values...” RiverWare opens a modal Adjust Slot
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 a fixed 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.

M Adjust Selected Slot Yalues

Adjust Selected Values by:

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.
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For example if 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.

Slot Dialog Functionality
Menus

Note that it is easy to select all cells in a column by clicking on the header for that column.

2.1.3 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 | [ £t few Labels i
names using the Set Label(s) to an Object Name button. Use right Slot: DataObj1.Table
click context menus to copy and paste from the system clipboard. | Rowlabels |

Copy
Insert Copied Rows: Insert Copied Rows from the internal

clipboard

Paste

Clear

Insert New Row: Insert a new row after the selected row Satizbes) o anCheciane..)

J

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

Move Rows: The Move Rows menu opens a panel at the bottom of 1y, 0 o0 as
the dialog which allows you to move the selected row (or multiple B8 2.00] 6.00] 10.00]
selected rows) up or down. When finished, click the Done button. 5| 300] 700] 1100

This option is only available on custom table slots.
p y Maove Selected Rows:

Delete Rows: Delete the selected rows Show: [] Description

Delete Rows Below: Delete all rows below the selected row

2.1.4 Column Menu

On some table and periodic slots (such as on custom slots), the user can add or delete columns to the
table. The Column menu is used to do this and change column labels.
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Edit Column Labels: Change the Column Label. All column labels e )
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. Use
right click context menus to copy and paste from the system
clipboard.

Slot: DataObj1.Table

Column Labels

Set Number of Columns: Set the number of columns.

Append Column: Add a column to the end. [set Label(s) to an Object Name... |

[ QK ][ Apply ][ Cancel

Move Column: The Move Column menu opens a panel at the

bottom of the dialog which allows you to move the selected NOME [HONE | NOnE

column (or multiple selected columns) to the right or left. When ‘1’ ’1”‘"'0’; zgg

finished, click the Done button. This option is only available on 2 200 T w0.00

custom table and periodic slots. 3 300 SRR 1100

Delete Column and Delete Last Column: Delete the selected Move selcted Coumns:
column or last column, respectively. show: ] Description

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

2.1.5 View Menu

2.1.5.1 Slot Configuration Dialog

Following is a description of the general configuration menu. Detailed information is presented HERE
(Section 4) for each slot type.

The Configure Slot dialog is invoked by selecting View = Configuration in the Open Slot dialog.
Depending on the type of slot opened, the dialog could appear a slightly different. For example, the
portion of the dialog showing the Upper Bounds and Lower Bound is only displayed for Series Slots.

Note: To configure Bounds or Convergence on multiple slots at one time, use the Configure
Existing Slots dialog described HERE (Section 3).

Values are Integers: The Values are integers checkbox allows you to specify that values in this slot
are in fact integers and should be shown as such. When checked, the precision is set to 0 and cannot be
changed. Some slots associated with object’s methods have this toggle checked and cannot be changed.

Units: Units (Unit/Scale/Precision/Format) are controlled by the Unit Scheme (described HERE
(Units.pdf, Section 2)) which presents a comprehensive view of how numeric values are displayed in
RiverWare. The units on slots are therefore controlled by the Unit Schemes. But you can configure the
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units via exceptions in the Unit Scheme Manager or from the slot itself. This section describes the
configuration options on the slot. Exceptions are described HERE (Units.pdf, Section 2.3.2).

The Configure Slot dialog lists the unit type and the active scheme. On custom slots, you can change
the unit type. On simulation slots, the type is fixed. You can then choose one of the options:

« Use Flow settings: use the Unit type Uniits
rule, i.e. use the generic setting associated _ —
with that unit type. Unit Type: [Plow

. . Uit Scheme: International
« Use settings common to slots with the rit seneme: fErmatens

name “Inflow”: Use a previously config-
ured unit name exception that defines
how slots with the same name should be
displayed. Units: | cfs Scale:

« Use custom settings below: modify the Predsion: |2 .| Format |Float
units for just this slot. When you do this
action, you are actually creating a Slot
Exception for that slot within the cur-
rently active Unit Scheme. After making the change in the slot’s configuration, you can go to the unit
scheme and see that exception.

() Use Flow settings
@ Use settings common to slots with name “Inflow™

() Use custom settings below

[7] Repair incorrect units (within type only)

As you change the selection, the unit settings for that toggle are shown in the Unit/Scale/Precision
Format areas.

Note: Show Commas in Numbers - On slots, commas are shown by default as a thousands
separator. This is a global setting that is specified from the Workspace »Show Commas in
Numbers menu on the workspace. More information is provided HERE (Workspace.pdf, Section
5.8).

Repairing incorrect Units of Slot Values: Sometimes you enter values into a slot (by typing or
importing) but then realize that the slot’s display units were not what you expected. For example, you
want to enter 100cfs into a slot so you type it in. But, then notice the slot is showing the flows in cms,
when you meant to enter them in cfs. So now the slot has a value of 100cms = 3531.5¢fs. How do you
fix this without re-entering the values?

To change the display units without changing the value

displayed, you change the slot’s units from the slot using the @/ Use custom settngs below

View wConfigure... menu. Configure that you wish to use s s
custom settings, then change the units. Check the Repair Precson: | 2 *) Format [Float
incorrect units (within type only) box. When you apply the Repair incorrect units (within type only)

change and the confirmation dialog, the units will change, but

the displayed values will not. 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.
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2.1.5.2 Slot Dialog Display Preferences

Slot dialogs have setting that allow you to
configure which features are visible when the
slot is opened. This allows you to specify if you
want to see Selection Statistics, Description,
and/or the Notes column. This section
describes the preferences, saved with the
model, which are applied each time a slot
dialog is opened. Not that these are strictly
preferences, you can still show or hide each
feature using the controls or menus.

Accessing the Preferences: The Slot Dialog
Display Preferences is accessible from two
places:

« From the main RiverWare workspace, use the
Workspace = Slots = Slot Dialog Display
Preferences menu.

« From the slot dialog, use the View = Slot
Dialog Display Preferences menu.

Id BigRes.Outflow = =
File Edit Wew TmeStepIfO Adjust

Outflow

Value: | 109 cfs
|Dec 31, 1995 e =

cfs Motes ~

02-02-1996 Fri 109.0 R 1 4‘
02-03-19965at [l 1090 R 1 [ Raft
02-04-1996 Sun ELEGI R 1
02-05-1996 Mon [ELE R 1
02-06-1996 Tue 109.0 R 1
02-07-1996 Wed 109.0 R 1
02-08-1996 Thu 109.0 R 1
02-09-1996 Fri 109.0 R 1 "

Show: Description

- [Notes
Column

This is the Big Res Main Outflow|

BigRes. Outflow
2values: Sum 218.0 — Ave 109.0 —

Min 109.0 -- Max 1

Slot
Description

I Selection
Statistics

Settings: The preferences dialog consist ¢
of the following three items:

P4 Glot Dialog Display Preferences

S5

» Selection Statistics: Show or Hide.
Currently, Selection Statistics are
supported only on series slots.

» Series Slot Notes Column: Show, Hide

Series Slot Motes Column:

Selection Statistics: @ Show

Slot Description:

or Show if slot has Notes.

[Apply to open Slot Dialogs

() Show @ Show if slot has notes

() Show @ Show if slot has description

) Hide
) Hide

) Hide

e

» Slot Description: Show, Hide, or

Show if slot has description provided by the user.

As an added feature, the preferences can be immediately applied to all currently open slot dialogs by

clicking the Apply to open Slots Dialog.

Note: When a series slot opens in the Slot Viewer, the preferences are applied to the first slot.
If that slot has a description and the preferences say to “Show if slot has description”, the
Description panel will be shown. But if the next slot shown doesn’t have a description, then

the Description panel will remain open.
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2.1.5.3 Go To Next NaN

The View = Go To Next NaN menu navigates to the next NaN (Not A Number) in the slot. The search
always goes first down the column (timesteps), then through the subsequent columns.

An accelerator key combination Ctrl + Shit + N also executes the search.

2.1.6 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 Adjust menu:

« Set Column Widths: set all data columns to the width of the single selected column.

» Grow Columns to Fit Data: expand (but don’t shrink) the columns to fit the widest numeric value dis-

played in the corresponding columns.

« Fit Columns to Data: resize all of the data columns to fit the widest numeric value displayed in the

corresponding columns.

« Fit Columns to Headers and Data: resizes all of the data columns to 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.

2.2 Slot Descriptions

On all slots, you can specify a text
description. The description is accessed
from the View = Add (or Show)
Description menu or though the
Description checkbox. When this
option is selected, a panel is added that
provides a text box in which you can
type the description. For a table slot,
the dialog would then look similar to
the following screenshot

When there is a description, the word
Description is bold in the dialog. If
there is no description, the word
Description is slightly gray.

You can also mouse over the word
Description to get the first 140
characters of the description as a tool-

tip.

Description

Panel

N

P4 DeepRes.Elevatio.. =

O

Elevation Volume Table

Bold text indicates
the presence of
-~ a Description

Value: |6970.05 feet

Pool Elevation Storage ~
feet acre-feet

1 £,970.0 0.0

2 6,970.3 0.2

3 68,9718 0.4

4 6,972.2 0.6

5 6,972.4 0.8

6 6,872.7 . v

Show: Description

This table represents the relationship
between water surface elevation and volume

of water in the resevair,

Data obtained from bathymetric survey

11/2/2006
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Note: You can configure your preferences on whether or not to show Descriptions using Slot
Dialog Display Preferences described HERE (Section 2.1.5.2).

Thg Search Slot Descriptions (TR semrch st RS
utility can be used to find slots
that have a description and/or [search Slot Descriptions  ~

slots that have a specific

. . . Physical Slots @ Find All Slots with Descriptions
keyword(S) m thelr descrlptlon‘ Account Slots () Find Slots with Description containing:
It is accessed from the Supply Slots
RiverWare Workspace using the: Exchange Siots

Workspace = Slots = Find
Descriptions... menu. The

W 45lots have a Description.

dialog shown to the right opens. © Object Slat Description -
. . 1 = Green Valley Diversions E Water User Groups Subbasin Membership List Slot
In thls dlalOg, yOU can: 2 B Upstream Gage Gage Inflow Inflows come from UGS gage
. . . 3 & Bartlett Reservoir Elevation Volume Table  This table represents the relationship
« Find All SlOtS with DeSCrlp- 4 #h Muddy Reservoir Inflow Inflow data comes from Muddy Rese
tions - find any slot that has a
description. |
« Find Slots with Descriptions ‘ u J
containing _ ﬁnd SlOtS that [ Compress name columns Descriptions 4 Slots, 0 Selected.
have descriptions that contain
the SpeCiﬁeI:()l text The SearCh Open Slots ... Show Selected Slots in 5CT...

9 ’,

1s not case sensitive.

You can limit the search to the specified types of slots including physical, account, supply or exchange
slots. When any of the search input controls are changed, the Green Check icon turns into a Red “X”,
and the search summary description is grayed out. Click the Search button to perform a new search.

This dialog has a Descriptions checkbox below the slot list. Turning on this checkbox replaces several
slot attribute columns with a Descriptions column showing up to 150 characters of each Slot's
description.

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 chosen slot item.

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

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

Buttons along the bottom of the dialog provide these functions:
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« Open Slots: Separate open slot dialogs are shown for each of the selected items in the list. 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 slots in the list (regardless of item selection) are shown in a new SCT dia-
log, and the dialog is closed.

« Show Selected Slots in SCT: Selected slots in the slot list are shown in a new SCT dialog, and the
dialog is closed.

« Cancel: The dialog is closed.

Slot Dialog Functionality
Creating and Configuring Slots

The dialog can also be used to find input values on series slots as described HERE (Section 4.1.7).

2.3 Creating and Configuring Slots

Custom slots can be created on any type of object (except snapshot data objects). You can create
various types of series, tables, periodic tables, statistical tables, scalar and expression slots. Click HERE
(Section 4) to view a description of each type of slot. The user is NOT able to create Multi Slots, Table
Series Slots or List Slots.

The main menu bar on the Object Viewer (or Open Object) dialog has a Slot menu (or in the context-
sensitive menu activated by right-clicking in the slot list area) 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 Series Slot with Periodic Input
» Add Table Slot

+ Add Statistical Table Slot

» Add Periodic Slot, Text Headers

* Add Periodic Slot, Numeric Headers
» Add Scalar Slot

+ Add Scalar Slot with Expression

+ Add Mass Balance Summary (HERE (Section 4.16.1))
- Add Time Aggregation Series Slot

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

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

3. Use the configure menu option (and the subsequent dialog) to set the unit type, display format,
and convergence criteria.
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4. On series, consider revising the time series range, if necessary, prior to adding data into the
series. On table slots, consider setting the number of rows and columns and changing the row or
column labels.

On non-aggregate objects, slots can be organized into user defined groups. More information on this
utility is presented HERE (ObjectDialogs.pdf, Section 2.2.5). In addition, slots and groups can be copied and
pasted to other objects. This action is described in detail HERE (ObjectDialogs.pdf, Section 2.2.7).
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3. Global Slot Configuration

The Configure Existing Slots utility enables you to configure the following parameters on multiple
slots at once:

« Convergence

« Unit Type for Custom Slots

« Upper and Lower Bounds on Series Slots

« Upper and Lower Limits for Table Verification

Note: Configuration settings such as units, scale, format and precision are set through
Unit Schemes as described HERE (Units.pdf, Section 2).

Note: The slots available do not include accounting slots as accounting slots are configured
from the Open Account dialog.

To access the Configure Existing Slots dialog, click the Workspace = Slots = Configure Slots menu
item from the main workspace dialog in RiverWare. The dialog is used in the following general
sequence:

« Add slots to the list

 Select one or more of the slots from the list

 Select new bounds or convergence. Or, change the unit type custom slots.

« Apply the changes to all or selected slots.

These steps are described in the following sections. Changes are immediate and are reflected in the

dialog. Changes only apply to relevant slots, e.g. changes to convergence only apply to slots that have
convergence (i.e. Series Slots). Below is a screenshot of the dialog with the main areas noted.
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Add or remove slots from the list

Slots

Add Slots... | |Remove All Slots| Remove Selected Slots 0 of 20 selected

Object

Column Unit Type Conv. Value Conv. Type
‘ Muddy Seepage Coefficents Slope AreaPerTime Mone
* Muddy Seepage Coeffidents Intercept Flow Mone
Slot list A Muddy Seepage Coeffidents Base Elevation  Length MNone

‘ Muddy
A Muddy
‘ Muddy
A Muddy
‘ Muddy
* Muddy
A

Natural Flow Threshold Flow Mone
Min Fish Flow Flow None
Max Release Pool Elevation Length Mone
Max Release Discharge Flow Mone
Max Iterations Mo, of Iterations  NOMNE Maone

Inflow Sum Flow 0.01 Percent

Change unit type for custom slots

iFlEEEEIE]EEE

Configuration

Convergence Unit Type for Custom Slots

Type: Far Unit Type: |NOME

Change to Unit Type:

(@ General () Optimization Apply To Al Apply To Selected

Change convergence
Apply to all slots in list

General or Optimization configuration Apply only to highlighted slots in list

3.1 Selecting Slots

Add the slots you wish to change to the slot list by clicking the Add Slots button. 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. These slots, 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 for each column. For tables where data in any column must
have the same units, only one list item is shown. If some configuration item, like convergence, is not
applicable to an item, that column is left blank in the list display.

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 a right mouse click in
the slot list view. All slots can be removed using the Remove All Slots button or its corresponding
context menu item. Double clicking an item in the slot’s list view will bring up the Open Slot dialog for
that slot.
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Global Slot Configuration
Configuration Options

The configuration depend on whether the General or Optimization radio
button is selected. The resulting options are described in the following ) General (@ Optimization
sections:

3.2.1 General

The configuration panel at the bottom of the dialog has check boxes for two types of configuration
items; Convergence and Unit Type for Custom Slots. 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 use its check box, unit types will not be modified by any applied changes.

Specifying Convergence: To change convergence, click the Convergence check box and enter a
Type and/or Value.

Specifying a new Unit Type for Custom Slots: To change the unit type of a custom slot, click the Unit
Type for Custom Slots check box and specify the old unit type and the new unit type. These changes
only apply to custom slots; you are not allowed to ever change the unit type of a simulation slot.
Display units can be set from the slot itself or from the Unit Scheme.

3.2.2 Optimization

When the Optimization radio button is checked, the bottom of the dialog switches to show the
Optimization Bounds and Limits regions.

Specifying Bounds on Series Slots: To set the Lower
and Upper bounds, check the box, then choose a unit
type from the For Unit Type pull down menu. Specify a
new Lower or Upper Bound.

Configuration

Bounds on Series Slots

For Unit Type: |Length -

Lower:

Upiper:

() General @ Optimization

Optimization Limits for Data Verification: Configure the

Lower and Upper Limits for Table slots that are verified in Optimization Limits for Table Verification
optimization. To find these slots, use the Supports Opt Limits
filter in the Selector, described HERE (Selector.pdf, Section 3). For Unit Type: |Length v

Lower Limit:

Upper Limit:
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3.3 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 items in the slot’s list 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.
This will change only those slots highlighted in the list view. Configuration changes can be applied to
all slots in the slot 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 be ignored.

3.4 Use Example

Following is examples of using the Configure Existing Slots dialog.

Changing convergence on specific slots: In this example, you decide that for debugging purposes,
you need to decrease convergence on all reservoir outflows. There are two approaches with the
Configure Existing Slots dialog to make these changes:

« Add only the Reservoir Outflow
slots to the list using the slot selec-
tor. A Name Filter can be applied

Slots

Add Slots... | [Remowe Al Slots| Remove Selected Slots 0 of 2 selected

in the selector to filter only the .

desired slots. In the Configure Obect  |Shox Cohmn | UnitType o
. . A Muddy ] outflow Flow 0.01 Percent

Existing Slots dialog, check the i Bartett o] Gutiow Fow PP

Convergence box, select Percent

for the Type, then enter a new o ——

value (like 0.001) in the Value box. Convergence Urit Type for Custom Slots

Then click Apply to All to commit

the changes.

Type: |Percent For Unit Type: | Flow

Value: |.001 Change ho*nitTﬂ:le:

(® General () Optimization Apply To Al Apply To Selected Close
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« Add all of the reservoir
slots to the list. Highlight
only the desired Outflow
slots, check the Conver-
gence box, sclect Percent
for the Type, then enter a
new value (like 0.001) in
the Value box. Click Apply
To Selected button to com-
mit 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 slots in
the list view allows you to see

Slots
Add Slots. .. iR.emove All Slotsi ER.em:we Selected Slotsi 2 of 80 selected
Object Slot 5 Column Unit Type Conv. Value Conv. Ty
& Bartlett Minimum Power Elevation Min Power Elev Length Mone
‘ Muddy Natural Flow Threshold Flow MNone
‘ Bartlett ﬂ Operating Head Length 0.01 Percent
_‘ Bartlett  |\4) Outflow Flow 0.01 Percent
1 Muddy  [] Outflow Flow 0.01 Percent
‘ Bartlett | Plant Power Limit Power 0.01 Percent
& Bartlett  [] Pool Elevation Length 0.01 Percent
* Muddy ﬂ Pool Elevation Length 0.01 Percent
Y P RN R Y - e
£
Configuration
Convergence Unit Type for Custom Slots
Type: :Percent o i For Unit Type: IFk:w b :
value: |.001 | Change to Unit Type: | - ¢
® General () Optimization i Apply To All | |AHJ|Y To Selected% | g

all of those slots’ configuration before you modify them.
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4. 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 data in Series Slots controls the

Series Slots
Go to Section 4.7

Go to Section 4.1 Series simulation solution, and all simulation output data are written
' to Series Slots. Custom slots can be linked to any linkable slot
on the workspace.
Series Slot with A specialized Series Slot whose value is computed from a
. . user-defined arithmetic expression possibly containing other
Expression Series ) Q.
Go to Section 4.6 slot names as variables. They are used to calculate quantities
' such as “combined Storage of all Reservoirs.”
Integer Indexed A specialized series slot that is indexed by an integer number
Series Slot Series instead of a date.
Go to Section 4.4
Aoo Series Slot A specialized Series Slot that is an aggregation of one or more
Gigto Section 4.2 Series Series Slots which are independent of one another. They are
| used to group together similar series of data.
Integer Indexed An agg series slot that is indexed by an integer number instead
Agg Series Slot ; Series of a date.
Go to Section 4.4
A specialized Series Slot aggregating one or more Series Slots.
Muli-Slot The value in the first Series Slot column is the sum of the
Go to Section 4.3 Series values in all of the other Series Slot columns (other slots to
’ which they are linked). New Series Slot columns are
automatically added when a link is made to the MultiSlot.
Time Time Aggregation Series Slots temporally aggregates any
Aggregation . other single series slot. It can be recomputed manually or
Series

automatically at the end of a run.
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Name

Icon

Type

Description

Series Slot with
Periodic Input
Go to Section 4.8

Series

A Series Slot with Periodic Input is technically a series slot,
but you can optionally input data in the same format as a
periodic slot. When entered periodically, the slot automatically
fills out the series values.

Text Series Slot
Go to Section 4.5

Series

A specialized Series Slot whose values are text strings instead
of numerical data. They are used to store annotations or
strings.

Table Slot
Go to Section 4.9

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 an index (0, 1, 2 ... n) or using a label string.

For a three-dimensional table lookup to be successful, column
1 must contain blocks of equal values which 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
values in its first 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 4.10

Table

A specialized table slot whose rows correspond to time values.
This slot contains limited timeseries functionality thus making
it more efficient, performance wise than Series Slots. It is
commonly used for writing and reading large amounts of data.
It is primarily used within user methods; you cannot create
them as custom slots.

Statistical Table
Slot
Go to Section 4.11

==

Table

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

Type

Description

Periodic Slot

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 a reservoir (the same
every year), could be held in a periodic slot. The timeseries

Go to Section 4.12 Table associated with the data can vary (hourly, daily, monthly, etc.)
as well as the period over which the data repeats. The periodic
slot can also handle irregular timeseries and can have either
text or numeric column headings.

The scalar slot is used to hold a single piece of numeric data
Scalar Slot . o .

Go to Section 4.13 Scalar that will not vary with time. The scalar slot is a one-row, one-
column table slot.

Scalar Slot with A scalar slot whose value 1s computed from a user-defined
Expression | Scalar arithmetic expression. The expression can contain values from

Go to Section 4.14 other slots as variables.

List Slot . Thg list slot is used ir} certaip user methods to specify a list of

Go to Section 415 ||E| List objects or slot‘s associated with that method. The user cannot

' add custom List Slots.
Mass Balance Mass The mass balance summary slot is a user-defined hierarchy of
Summary oy Balance series slot collections used to check mass balance across many
Go to Section 4.16 = Summary | objects.
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4.1 Series Slot

There are several types of time series slots with 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. Most series slots open automatically in the Slot Viewer. Any slot shown in the viewer can be
undocked from the viewer and shown in its own Slot dialog by dragging the column off the viewer.

4.1.1 Slot Dialog Versus Slot Viewer

The following screenshots highlight the difference between the individual Slot dialog and the Slot
Viewer.

Object Icon

Slot Dialo
BigRes.Outflow =

e Edit Wiew TimeStepIfO Adjust

jmu

=

. Outflaw

Value: | 1059.2852612435415 | cfs
3un 1, 1995 @ B =

cfs "~

05-30-1996 Thu 953.1R 1
05-31-1996 Fri 1,048.5 R 1
o6-01-1996 sat. IR 1.
06-02-1995 Sun 957.2 R 1
06-03-1996 Man 900.7 R 1
06-04-1995 Tue B703R 1
06-05-1995 Wed 9629 R 1
06-06-1995 Thu 9%L7 R 1
06-07-1996 Fri 1,078.8 R 1 v

Show: [_| Description

Object.Slot Name

Slot Viewer X to close slot

Slot Viewer =

Selected Slot
TimeStep Ij0  Adjust

\Z O
elected Slot: BigRes. Outflow el w

Value: | 1059.

52612435415 | cfs |Dec 30, 1995 \1 B

BigRes | BigRes ] BigRes i *
Inflow Storage Outflow
Column labels LI 5  Totl
are Slot Names cfs aqefest | cfs
05-30-1996 Thu 759.1 0 272,310.6 O 959,1 R
05-31-1996 Fri 848.5 0 271,517.2 O 1,048.5 R
06-01-1996 Sat  1,050.3 O 270,723.3 O JUEHEENE R
08-02-1996 Sun 957,2 O 289,930.5 O 957.2 R
06-03-1996 Man 900.7 O 289,137.1 O 900.7 R
06-04-1996 Tue 870.3 O 288,343.7 O 870.3 R
06-05-1996 Wed 952,9 O 287,550.3 O 962.9 R
06-06-1996 Thu 9517 O 285,756.3 O 9617 R
06-07-1996Fi | 1,079.9 0 2659635 0 LOTBIR 1,
Multiple Slots > |

Show: [ | Description

How many of each dialog are there? There is only one Slot Viewer per model. There can be many

Slot dialogs.

What types of slots are shown? There is a Slot dialog for each type of slot. The Slot Viewer only
shows series slots that have the same timestep as the Run Control.

Which slots will open in the Slot Viewer? The Slot Viewer only shows series slots that have the
same timestep as the Run Control. Standard Series slots, Text Series slots, Series Slots with Peri-
odic Input, and Multi slots with a single subslot open automatically in the Slot Viewer. Multi slots
with two or more subslots and Expression slots open in their own Slot dialog but can be docked in the
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Slot Viewer. Agg Series slots with two or more columns, series slots with a timestep different from
the Run Control and all other types of slots (Periodic, Table, Scalar) can only be shown in their own
Slot dialog.

« Can the two types of dialogs interact? From the Slot Viewer, you can drag a slot off of the viewer to
become a single Slot dialog. You can then drag the slot icon on the series slot and drop it on the Slot
Viewer to re-dock it. This process is described HERE (Section 4.1.2).

« Where can | find more information? The Slot dialog is described HERE (Section 2). The Slot Viewer is
described in the next section, HERE (Section 4.1.2)

Types of Slots
Series Slot

4.1.2 Slot Viewer

The Slot Viewer is an ad-hoc tool to view multiple series slots in a single dialog. There is only one Slot
Viewer per model. The slots shown and order is not persistent in any way on the viewer. Each time a
Series Slot is opened from anywhere in RiverWare, it is added as a column to the Slot Viewer. From the
Slot Viewer, any slot can be shown also in the slot's conventional Slot dialog.

Following is a screenshot of the Slot Viewer showing four slots on BigRes. The Slot Viewer shows
different menus based on the selected slot. Highlight cells in a single column (or the entire column) to
select a slot. If you highlight cells in multiple columns, the Selected Slot is blank and many of the menu
options are disabled.

List of Slots
Close slot in the Viewer
<] Slot Viewe - O

File Edit View TimeStep 'O  Adjust

Selected Slot Selected Slot: BigRes.Outflow I v
alue: | 110 cfs | Dgc 30, 1995 < @

BigRes & BigRes & BigRes  EJ BigRes B g

.Outflow .Storage .Pool Elevation

cfs acre-feet feet
01-01-1996 Mon 316.4 O 316.4 I 218,793.0 O 6,227.0 O
01-02-1996 Tue 33D.SR 219,230.9 O 6,227.1 0
01-03-1998 Wed 1159 O 109.0 R 219,244.5 O 6,227.1 O
01-04-1996 Thu 291.6 O 109.0 R 219,606.6 O 6,227.2 0
01-05-1996 Fri 285.0 O 109.0 R 219,955.7 O 6,227.3 0 o,

Show: [] Description

BigRes.Outflow -- Total Volume: 218.1 [acre-feet]
1 wvalue: 110.0 [cfs] (Priority 1) -- "Raft" [Special Ops]

Following are the Slot Viewer specific actions:

« Rearrange Columns: Drag a column header to rearrange columns.
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« Undock a single slot:
- Drag a column off of the Viewer to show the slot in its own dialog.
- Right-click the column header and choose Show In Slot Dialog...
- Use the File » Undock Selected Slot(s) menu.
« Undock all Slots: Use j[he Fl!e - Uncjock All Slots r Siot Viewer S
to show all of the slots in their own dialog.
. File Edit WView TimeStep /O Adjust
 Navigate to a slot: Use the scroll bars to scroll left/ Selected Slot: [l [BioRsontfiom | 1=\l ¢!
right to find the slot or use the down arrow menu : i ' . = el
(Shown to the right) to list all of the slots in the Value: 110.DDDDDDDDDE|D ?g;es.ztc;:ge |
. . . Igres. LIUTriow
viewer. Click the desired slot to select and scroll to BigRp{ 9 |
hat slot Crora BigRes.Inflow
tha : | BigRes.Pool Elevation |
« Close Slots: acrefERr—— o ———— T —q
- Click on the X at the top right of the slot column, | ?101-1996Mon  218,793.0 0 - 316411 316
- Select one or more slots. Then use the File w Re- 0170271996 Tue 2152303 0 £ 30

move Selected Slot(s) menu.
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Series Slot
To dock a slot onto a Slot BN o
. . i - b 1 -
Viewer, drag the slot’s icon Bd BigRes.Outflow rd Slot Viewer
anywhere on the viewer. A File Edit View TimeStep YO Adjust File  Edit ew TimeStep IfO  Adjust
screenshot shows the icon _A Outflow Selected Slat: BigRes. Inflows =
that you should drag. Value: |316:35000000002833 | cfs || Value: cfs |Jan 1, 1996
7an 1, 1996 @ & QRAC‘ Bigkes  LJ BigRes L3
\' .Storage Inflow
~ .Total

acre-fest cfs

12-31-1995 Sun 'L:; 01 NaM O
5 e
01-02-1996 Tue (E 1100 R 1 01-01-1996 Mon 21é=8.0 0 3164 O
01-03-1996 Wed 109.0 R 1 01-02-1996 Tue 219,230.9 O 330.8 O
Show: [ Description Show: [] Description

BigRes.Inflow [@ 24:00 December 29, 1995]

0 values:

¢ Slot Viewer = B

File Edit View TimeStep /O | Adjust
Selected Slot: BigRes.Storage ==
Value: |218793.000000377 acre-feet |Jan1,1996 |« » &)

The result is shown:

Alternatively, use the File w
Dock in Slot Viewer menu.

BigRes Ll BigRes &]'—BigRes <L

.Storage Inflove Dutflow I
.Total | |
RESULT: acre-feet  cfs | cfs |
12-31-1995Sun 2 HEENI I: NaN O, 3000 1 ,
01-01-1996 Mon 218,793.0 O 316.4 DI 3164 I I
01-02-1996 Tue 219,230.9 O 330.8 D|E| 110.0 R I
01-03-1996 Wed 219,244.5 0 115.9 O, 109.0 R |
i L
El A4 A Tl ha k| fal i Tkl nL — 1:\ n_n _I
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4.1.3 Series Slot Dialog Functionality
Shown is a series slot with the key areas Seroll Global Display Plot

highlighted. There is a 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 Value: | 300

has a flag. Bold, green separators are
automatically created based on the

to date  Time Scroll ~ Notes  Compression slot

|DE|: 28, 1995 [* 8| EF

|
timestep of the slot. For example, in a o -
daily slot, separators are placed between %‘Fart . 12-29-1395 Fri 300.0 1
B imestep

months. In 6 hour slot? Qays are separated. Divider e — t 200.0 B
Also, there is a blue divider between the L TE Sun 300.0
initial and start timestep. There is a red Time 11011998 MDH —r
divider after the finish timestep. Interval s e g 11|:|I|:| R 1

. . . i Divider 01-03-1996 Wed 109.0 R 1
Data: Time series data are displayed with .. MV

Finish B 556 Thu 109.0 R 1

one value per row where each row . _

. Timestep 01-05-1996 Fri 109.0 R 1
represents a timestep. A scroll bar along Divider I _ %
the right side of the field is used to view ] SE,t_t'l“"”Ffﬂ'ﬁ L1 SetRes Cutfiow and WD v
the entire set of data. Each row contains Tooltip A - o
the full date and time, a status flag, and the 1nd1cat1nfg 1 e
slot value at that time. A slot value which ~ SOUT¢€ ot value f. g the total Qutflow from Big Reservoir
shows NaN (Not a Number) represents an Description including Spills and Turbine Ryleasel
unsolved variable. /

The values which appear in the Open Slot BigReg.Outflow —Total Volyme: 595/0 [acrejfeet]
dialog use the Units for that slot. Units are  gqlection valug: 300.0 [cfs]

covered in more detail HERE (Units.pdf, Info \
Section 1). Configuring slot units is ‘ o
discussed HERE (Section 2.1.5). Datetimes ~ Data  Flag  Priority

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

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 the first 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.
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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.

Types of Slots
Series Slot

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

Tooltips: Tooltips provide additional information about individual values. In particular, when you
hover over a value for which the relevant information is available, one of the following tooltips is
displayed:

« Set by DMI: Displayed when the value was set by an

. S , 01-02-2014 Thu 21.22 Z
input DMI that was configured to record invocations. 01-03-2014 Fri Tl
Example: “Set by DMI: Import Lake Levels”. Click 01-04-2014 Sat 19[& 7

HERE (DML.pdf, Section 2.4) for more information on Invo- | Set by DMI: InpuiDailyAccountingFromUCHDEZ | 2 7
cation Records. 1 [l 01-05-2014 Mon 16.33 Z

« Set by Initialization Rule: Displayed when the value
was set by an Initialization Rule. Example: “Set by Initialization Rule: (3) Provide Default Hydrol-

o5

ogy”.
« Set by Rule: Displayed when the value was set by a rule. Example: “Set by Rule: (18) Long Lake
Fishery Releases”.

« Rule: Displayed when the value was solved for as a result of a rule setting a value elsewhere in the
system. That is, the value was set during dispatching because a rule set a value somewhere. In this sit-
uation, the value has the output flag and the controller's priority which is also the priority of the rule
whose execution triggered dispatching. Example: “Rule: (18) Long Lake Fishery Releases”.

For the last three items you can quickly open the rule associated with the value. Right click and choose
to Open Rule N from the menu.

Additional information may be shown in the tool tips when an optimization run has been made.
Examples of the information are “Frozen at Lower Bound”, or “Frozen by (3) Minimum Load 47.6%
between limits set by 3.1.1.1 and 2.1.1.1.” or “Frozen by (2) Ending Pool Elevation at a limit set by
2.1.1.1”. More information can be found HERE (Optimization.pdf, Section 7.2).

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 cells in 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 a single value is
selected and that value was solved for or set as a result of a rule in rulebased simulation, the Priority is
also shown. Finally, if the values have units of flow, power, or velocity, the selection area also shows
the integrated values over time, thus showing the total volume, energy, or length, respectively. The unit
scheme units for that unit type are used.

RiverWare Technical Documentation: Slots
Revised: 7/17/18



Types of Slots
Series Slot

Note: You can configure your preferences on whether or not to show Selection Statistics using
Slot Dialog Display Preferences described HERE (Section 2.1.5.2).

Global Time Scroll: Use the global time scroll button or the right-click context menu to change all
date-based dialogs to the selected date. This date is then used for any currently opened dialogs and any

that are opened from this point forward.

4.1.4 Configuration

Following are configuration options specific to Series Slots. Further information on general

configuration can be found HERE (Section 2.1.5).

Setting Bounds on a Series Slot: series slots
have upper and lower bounds which can be
entered through the View = Configure dialog.
In general, these values are not used by the
simulation, but are used in optimization.
However, there are a few cases where a value
can be used by the Object’s user methods. For
example, the lower bound on Outflow on a
Reach object is used to calculate the maximum
allowable diversion. If no value is specified,
the total Inflow may be diverted.

You can optionally show warning messages if
values set during Simulation are outside of the
bounds. When configured, as described HERE
(RunControl.pdf), if the controller sets a value
which violates the specified bounds, a warning
is issued in the diagnostics window, but the
simulation continues.

Setting Convergence: Series slots have
Convergence settings which can be edited in

P4 Configure Slot

Object : ‘ Muddy
Slot Inflow
Units
Unit Type: |Flow
Unit Scheme: Scheme 1
) Use Flow settings
Use settings common to slots with name “Inflow
@ Use custom settings below

Units: |cfs * | Scaler 1000|

Precision: 1 = Format [Float

[ repair incorrect units (within type only)

Bounds Bounds
Lower: Mal cfs
Upper: MaM cfs

Convergenge

Convergence

%o

[ Ok ] [ Apply ] [ Reset

] [ Cancel

the lower portion of the Configure dialog. A slot can be reset if the new value is not within
convergence of the old value and it has not been set more than the maximum number of times. The Set
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Value functionality is described HERE (Simulation.pdf, Section 4.1). The following table describes the
available convergence criteria:

No convergence. Any new value

Example of non-convergence:

NA is considered different than the | Never old = 100.0 cms
old value. new = 100.001 cms
Example of convergence:
old = 100.0 cms
new = 100.001 cms
value entered = 0.001 cms
Absolute difference in internal
Internal _un_its. The user enters the value | if Example of convergence
(m, ems in internal units. If old minus new old = 100.0 cfs
’ * | (in internal units) is less than or |0| d-— newl <value |new =100.01 cfs
m3, etc)
equal to the convergence value, value entered = 0.001 cms
it is considered converged. why?
100 cfs = 2.83168 cms
100.01 cfs = 2.83197 cms
2.83168 - 2.83197 = -0.00029
0.00029 < 0.001
Example of convergence:
Percent difference. The user if old = 100.0 cms
enters the value as a |O| d- newl value | new =100.001 cms
percentage. If old minus new < value entered = 0.001
divided by the old value is less old 100
than or equal to the convergence | or 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 |O| d- neWI < | 10 — 10.01| 0.001
i i - -12
minus new is less than 1.1E-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 |0| d— newl < value old =10.0 cfs
forthe | less than or equal to the 100 |new=10.1cfs
slot convergence value (in user value entered = 0.1%, cfs

units) divided by 100, it is
considered converged.

why?

101> &L

[10- 100
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Time Series Range--Series Slot: 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
timestep to minimize model file size. Other rows are added by

Types of Slots
Series Slot

M Configure Timeseries

(:) Configure All Columnsz |dentically
() Configure Each Column Separately | Pool Elevation v

the user as needed for input or appended at run time when the tasatfeass

’ ;
slot’s output values are calculated. You may change the time [ ¥ FunCoro
series range directly through the Time Series Range Dialog. ottt daruely 27, 1997 a

End: Febrnary B, 1997 ==

On Integer Indexed Series, the user is able to change the Vit 1 || Daiy _
number of Values but the start, end, and timestep size [k ][ Amb ) Feet ][ Cowd ]
configuration areas are disabled. L

The time series range and timesteps can also be changed by selecting Synch With Run Control in the
Time Series Range Dialog. This will 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.

Linked Slots: In the View menu, there is a menu to show Linked Slots. When selected, this shows all
of the slots to which the given slot is linked.

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 6).

4.1.5 Series Display Compression

The Series Display Compression utility allows the user to “compress” or hide a particular value, NaNss,
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.
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4.1.5.1 Accessing Series Display Compression

Series Display compression can be accessed from

 the Open Slot dialog’s View =Series Display Compression
menu

« the Series Display Compression icon E on the Open Slot dialog

When either of these options are chosen, the Open Slot dialog adds

the display compression area between the scroll area and above the
column heading as shown.

4.1.5.2 Configuring Compression
Following is a screenshot showing all of the configuration controls.
Each option is then described in detail.

Compression Mode  Show/Hide

Extended Controls
Enable/Disable Toggle +

\ Hide MaM s and Yalue, 350 |« %

Precizion Tvpe: | Dizplay w

/92 Timestep Rows Hidden \

Set Reference Value Precision Type
Status

B Muddy Reservoir. Qutflow E@E|

File Edit View TimeStep /D Adjust

LA Y [Dutfow

Walue: |1:

. December 31, 1995 = [%

Compress Repeated Yalues  w B

Cnt Dutflow ”»
cfs
12-31-1995 sun[IREILED] o
O1-0115% Mon  40: 55.00 R
021019%5at  1: 55.32 R
021119%5um | 1: 5223 R
021219% Mon | 2: 5500 R v

[

Enable/Disable Toggle: When Series Display Compression is first activated, there is a check mark
in the toggle indicating that it is active. This toggle 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

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:
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« 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
triangle is added to the lower corner of the cell to indicate that the cell
represents repeated values. In the screenshot 3 values of 55cfs are
repeated on 1/1/1996. These represent 1/1 through 1/3/1996.

Types of Slots
Series Slot

Compress Repeated Values |

: Compress Fepeated Values
Hide MaM Yalues

Hide *falue: O

Hide MaMs and Walue: 0

_/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
07-03-1996 wWed BR.00 R

line is shown. For example, NaNs are hidden for 1/4 through 1/7/ |2 === e = e A8
1996. 01-05-1956 M 55.00 |

» 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 Value icon » and entering a new 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 Value
icon & and entering a new 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 Value icon » and entering a new 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 Value icon » and entering a new 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 Value icon & and entering a
new value

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

Note: The above text describes the options and how RiverWare

represents each option on the screen. In each case, if the M-01-1936Mon_| | E5.0011
compressed/hidden range contains the automatic green 03-06-1995 \wed EAE4 R

datetime interval delineations (e.g. Monthly lines on a daily

slot) those green 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.

Show/Hide Extended Controls: To the right of the Compression Mode pull-down menu, the Show/
Hide Extended Controls button B can be used to further refine how the compression is configured.
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When this button is clicked a further set of configuration options is presented and the arrow now points
down.
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Set Reference Value: When any of the “Hide Value” or “Show Value” compression modes are

selected, the Set Reference Value icon & become active. Clicking this icon opens a dialog to allow
the user to enter a value. Once a new number is entered, the Compression Mode menu options will
display that number in the menu. The value does not have a unit associated with it. So if you change the
slot’s units (via the configuration or through a unit scheme), the reference value will not change.

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

« Display: The display precision will be used; this is the default. If two numbers
appear the same on the screen, they are considered the same. -
- Convergence: The slot’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: The internally stored numbers will be compared.

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

4.1.5.3 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
cells will edit any compressed cells. For example, if repeated 33 values are repeated and the user selects
the repeated value, types in a new number, all 33 values will be set to that new number.

Hidden NaNs or 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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4.1.5.4 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 a row if the compression is valid 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

07-01-1996 kan 1 1.001 HaM 0 MHak 0

07-02-1996 Tue 1: 1.001 2001 Mak 0

07-03-1996 Wed 4 1.001 2000 3001 07-01-1996 Mon 1: 1.0001 HaM 0 MHaM 0
07-04-1996 Thu : 1.0000 2000 2.0000 01-02-1996 Tue 1 1.001 2000 MHaM 0
01-05-1996 Fri : 1.0000 2000 200010 07-03-1996 Wed 41 1.001 L 2000 L 30001
01-06-1996 S at : 1.0001 20000 300010 01-07-1996 Sun 4. \ MaM 0 L 2001 5 2001
07-07-1996 Sun 4 MaM 0 2000 300010 01-11-1996 Thu 1: MaW 0 u} 2001
01-03-1996 kaon : MaM 0 2000 30001 .

1.5 195 Tue : s ool ~ ool Repeated Value Compression toggled On
07-10-1996 'Wed : MaM O 2000 2.000

07-11-1996 Thu 1: MaM O u] 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 a row if all three columns have the reference value OR NaN.

4.1.6 Timestep I/0 menu - Flags

On Series Slots, the Timestep I/O 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 (I,

- OUTPUT(O),

- DMI INPUT (2),

- ITERATIVE MRM (i),

- TARGET BEGIN (TB or tb),
- TARGET (T),

- BEST EFFICIENCY (B),

- MAX CAPACITY (M),

- DRIFT (D),

- SURCHARGE RELEASE (S),

- 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.

Types of Slots
Series Slot

This section describes the use of special flags which may be set on SeriesSlot timesteps. The flags are
typically set by the same mechanisms as 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 flags available to all SeriesSlots.
- | for INPUT
- O for OUTPUT
- Z for DMI INPUT - This flag indicates that the value was set by an input DMI or Initialization
Rule. Click HERE (DML.pdf, Section 2.4) for more information on DMI Invocations. Click HERE
(RPLUserlnterface.pdf, Section 4) for information on Initialization Rules. In simulation, the Z flag be-
haves identically to the INPUT (I) flag.
- R for SET BY RULE - This flag indicates that the value was set directly by a rule.
- 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 as though it is a “O” flag. Values with the
“1” flag are cleared at the beginning of a single 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 slots.

- 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 Table method selected:

- U for UNIT VALUES
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4.1.6.1 Setting Flags
Flags are set from the Open Slot dialog (or from the SCT). In the S
. . . . . TimeSkep I1c
Open Slot dialog, a flag is set on the highlighted timestep by
selecting the flag from the Timestep I/O menu. Flags which are 2t to Input Ale+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 Lo Output Alt+0
Set All ko Qukput Chel+Alk+ 0
« Set to Input: Set selected cells to Input
Reverse Input/Cukput
« Set All to Input: Set all cells to Input Reverse Input/OutpLt Al
« Set to Output: Set selected cells to Output
« Set All to Output: Set all cells to Output
« Reverse Input/Output: Reverse the input and output flags on Best Efficiency Crl+B
selected cells Max Capacity ChrlH

« Reverse Input/Output All: Reverse the input and output flags on Unit Yalues
all the cells

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

4.1.6.2 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 Plant Power Coefficient Release User Method to
calculate the most efficient or maximum Energy generation possible for the flagged timestep.

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

« Plant Power Calc

 Plant Efficiency Curve

« Plant Power Equation

« LCR Power Calc

« Unit Power Table

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 17.1.2).

When an energy value has been calculated using a MAX CAPACITY or BEST EFFICIENCY flag and it is
set as a user input for a subsequent run, a warning may be posted that says “Energy request cannot be
met on current iteration.” This is 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 reservoir, 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 value is set using
either a MAX CAPACITY or a BEST 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 also 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

4.1.6.3 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 I/O = Max Capacity. RiverWare places an M at the selected timestep
to indicate that the flag is active. This flag is treated as an INPUT, but does not require a value. If a
valid Outflow value is present at the flagged timestep, it is ignored in the simulation; a new Outflow
value is calculated and displayed at that timestep. This behavior is similar 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 Reservoirs.
« 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 calculations in 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 is a Power Reservoir, the selected Tailwater 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
Turbines table, or Best Generator Flow table. Finally, the maximum release and the calculated Spill are
added to determine the total maximum Outflow. This Outflow is used to mass balance the Reservoir.
The iteration is repeated until Convergence is met or Max Iterations is exceeded.

Types of Slots
Series Slot

4.1.6.4 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:

» An initial 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 all timesteps in the target range.

Given these conditions, RiverWare calculates 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 a target operation, RiverWare searches backwards from the TARGET
time until it finds a valid 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 a valid Storage or Pool Elevation, or a valid 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 this initial condition.
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When a beginning of target is

assumed in this manner, Gy Tarect Begin S Toreet
RiverWare marks the timestep % %
where the Target Operation

actually begins with a tb Storage: ‘ 900,000 | NaN NaN NaN NaN [ 1,000,000
(lowercase) flag in the Open

Slot dialog. This flag 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 lrO 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 51/95  5/2/95  5/3/95  5/4/95  5/595  5/6/95
with the new range. lorO  TBortb 0 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 calculations discussed above:

GainLoss = Storage(TB-1) — Storage(T) + Z(Inﬂows X 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 forces the
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 a valid previous Storage value is now known.

4.1.6.5 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 where it is set
but no value is initially set by the user. In this way, 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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The first timestep prior to initiating drift is used to determine a gate index called the Regulated (or
Bypass) Drift Index. This index is interpolated 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.

Types of Slots
Series Slot

4.1.6.6 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. This flag can only be set on the Surcharge Release slot which is only
available when the user has selected a Surcharge Release method. The flag is always considered an
input on any timestep where it is set but no value is initially 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 a rule. When the
SURCHARGE RELEASE flag is set, and the inflow to the reservoir is known, the reservoir can dispatch
with the solveMB_givenInflowSurchargeRelease 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 category. If the user is interested in
using one of the surcharge release methods, detailed information can be found HERE (Objects.pdf, Section
24.1.15) for the Storage Reservoir.

4.1.6.7 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 where it is
set but no value is initially set by the user. Like the SURCHARGE RELEASE flag, the REGULATION
DISCHARGE flag should only be set by a rule. If the user is interested in using one of the Regulation
Discharge methods, detailed information can be found HERE (Objects.pdf, Section 9.1.9).

4.1.6.8 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 Table (HERE (Objects.pdf, Section 17.1.1.12)) method
selected. If the Unit Power Table method is not selected, an error is issued. This flag is considered a
user input but does not require a value (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 a Rule.
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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 a rule. 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
Series Slot

« 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 a rule. 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 solveMB_givenInflowRelease method.

Because this flag is specific to the Unit Power Table method, the full algorithm is described HERE
(Objects.pdf, Section 17.1.1.12).

4.1.7 Finding Inputs

The Flnd'S.erles Slots with (LR search sios )
Inputs utility can be used to find
values that are input in the model. [Find series Slots with Inputs ~ |
It is accessed from the RiverWare o o
. Physical Slots [7] mnitialization Timesteps

Workspace using the: Workspace Account Slots Run Period Timesteps
= Slots =» Find Inputs... menu. Supply Slots
The dialog shown to the right SAELESLE
Opens' ¥  50of 73 Series Slots have Run Period Inputs,
The user has Optlons to ﬁlter O‘n = Object Slot Rows Cols Unit Type Step Size N
the types of series slots on which 1 £\ Bartlett Reservoir M Tailwater Elevation 275 1 Length 1 Day ;

: 2 = Green Valley Diversions E Fractiznal Return Flow 275 1 Fraction 1 Day
tO 100k .fOI' lnput Vah%es.' In a pure 3 i Muddy Data E Flood Control Guide 7 1 Length 1 Day
Slmulatlon model, thlS 1S Only 4 f Upstream Gage Gage Inflow 275 1 Flow 1 Day
Physical SlOtS (1 e Outﬂow 5 A Muddy Reservoir Inflow 275 1 Flow 1 Day

.C. y
Inflow, etc.) If Accounting is
enabled, the user may choose to -~
SearCh any or all Of the following [7] compress name columns  [~| Descriptions 5 Slots, 0 Selected.
series slot “domains”:
Open Slots ... Show Selected Slots in SCT....

« Physical Slots
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« Supply Slots
« Exchange Slots
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 criteria is changed (by clicking any
of the check boxes at the top of the dialog), a green check icon % is displayed 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. This is controlled by the Compress columns check box below the slot list. This is not
available if 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 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)
device slot list.

Buttons along the bottom of the dialog provide these functions:

« Open Slots: Separate open slot dialogs are shown for each of the selected items in the list. 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 slots in the list (regardless of item selection) are shown in a new SCT dia-
log, and the Find Series Slots with Inputs dialog is closed.

« Show Selected Slots in SCT: Selected slots in the slot list are shown in a new SCT dialog, and the
Find Series Slots with Inputs dialog is closed.

« Cancel: The Find Series Slots with Inputs dialog is closed.

The dialog can also be used to find slot descriptions as described HERE (Section 2.2).
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4.2 Agg Series Slots
Aggregate Series Slots (Agg Series) are specialized Series

B WaterlUser0. Evapotranspiration Rat...

Slot that group together one or more Series Slots which are
File Edit Wiew TimeStep IO Adjusk

independent of one another. They are used to group together
similar series of data. Agg Series slots are essentially
multiple individual series of data. The columns of an Agg
Series Slot are often referred to as Sub Slots. The screenshot
to the right shows the Evapotranspiration Rate by Crop for
two different crops, Corn and Wheat.

4.2.1 Configuration

Following are configuration options specific to Agg Series
Slots. Further information on general configuration can be
found HERE (Section 2.1.5) and HERE (Section 4.1.4) for Series

Slots.

Agg Series slots can be configured such that each column
is configured identically or each is configured individually.
In the Configuration dialog, there is a toggle to configure
the columns identically or separately as shown:

4.2.2 Other Options

Evapotranzpiration Rate by Crop

o Value:

December 31, 1335

Corn
in/day

01-02-1996 Tue
01-03-1396 wied
01-04-1396 Thu
[01-05-1396 Fri
01-06-1996 Sat
01-07-1336 Sun
01-08-1336 Mon
01-09-1996 Tue

0ot
0ozl
oot
oozl
0ozl
0ot
RE ]

Wheat
infday

in/day

(B

0021
0031
0031
0.0zl
0ozl
0.0zl
0ol

() Configure All Columns Identically
(#) Configure Each Column Separately | 0]

Cormn

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 wMax 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 columns to be Jan. 1, 1999 to July 23, 1999.

Synch to Column0: The Edit wSynch to Column0 option will synchronize each to column to match
the first column (i.e. column 0). On the previous paragraphs example, a Synch 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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4.3 Multi Slots

Multi Slots are specialized series slots that
automatically sum the values of the slots to which L EUEIEE TR

they are linked. In the screenshot, two series slots Fie Edt View TmeSteplfo Adjust
named Gage Above Bartlett. Gage Outflow and i Inflow

Types of Slots
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Reach2.0Outflow are linked to the Bartlett.Inflow Yalue: cfs
slot. Each of the linked slots appears in a column. December 31, 1995 38
The cells for these columns are grey hatched o Eayt e parieit e e 0
indicating that they are not directly editable from cfs FLe il S OLIED
this view. The user should edit these values from 12-31-10055un i o [ 175,88
the other end of the link. The sum of all linked O1-01-1996 Mon 42143 O 233,86 157,55
columns is reported in the Total column. The QLf2i06Tue | 302560 2425 B0
01-03-1996 Wed 251,39 0 115.01 166,35

columns of a Multi Slot are often referred to as
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.

01-04-1996 Thu 3a0.64 O 221.38 199.26

Show Subslots (2)

Configuration of Multi Slots is similar to Series Slots HERE (Section 4.1.4). On Multi Slots there is a
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 is initialized to OFF if the MultiSlot has exactly one subslot,
otherwise, it is initialized to ON. This can be useful for subslots that only have one link, hence it really
only represents one series of data.

4.4 Integer Indexed Series Slots and Agg Series

Integer Indexed Series Slots (and Integer Indexed Agg Series Slots) are a specialized type of series slots
whose range is not associated with dates, rather just their order in the series. The indices are 1-based,
i.e. the first value has index 1.
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Configuration of Integer Indexed Series Slots is similar to Series ——
Slots HERE (Section 4.1.4) but, because the series is incremented by [t iT A EICE SIS [=1¢3

integer, there are a few differences between this type of slot and a File Edit Wiew TimeStep TJO  Adjust
standard series slot. The View menu now has a Series Range — Yield |
menu instead of the standard Timeseries Range menu option. In ==ID e o s
the Series Range menu (the Configure Series dialog), the — —_—
Begin, End, and timestep areas are disabled. The user can change (Serel: ) | EREEETREGINEER * |
M e
the range only by changing the number of values. S b
Note: Internally, the slot is actually a standard series slot with a i iggggggg f
1 hour timestep starting on 24:00 December 31, 1799. This : f
can be important because this date is shown in the date scroll g 187500000}
area. 5 218750000 |
§ 202125000 |
7 210937500 |
Integer Indexed Series slots can be used as a part of the following g 207.031250fi
utilities: 3 205.078125 |
10 204101563 |
« They are plotted with integer values with units of NONE for the 11 Mah 0 v

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.
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The Text Series Slot holds a series of user specified

. .. . . . | b4
text strings. Because it is a series slot, it provides much | 4 System Data Flood Control Op.. [ ]
of the required series slot functionality like display, Fle Edit View TimeStepl/O Adjust
flags, use in SCTs, and input via DMI. An example Flood Contral Operation Notes
Text Series Slot is shown to the right. It has comments IID vale: Text
about hpw Fh@ system is operated during Flooc% Seas.on. [Dec 31, 1995 CIE
Following is information on supported functionality:

Text ~
« The Text Series Slots behaves like other slots in 04-01-1996 Mo Start of Flood Control Season I
terms of showing/hiding/grouping on the open object 04-02-1936 Tue 0
dialog. They have a description and other normal slot 04-03-1595 Wed =
attributes 04-04-1996 Thu  FC Release Started I
) 04-05-1996 Fri )
« Text values have normal, I, O, and Z flags. A non- 04-05-1996 Sat  FC Max release I
specified value is blank, not NaN. 04-07-1956 5un E
. . 04-08-1996 Mon Q

« Convergence, bounds, and changing units on Text 04-09-1996 Tue  FC Release End I .

Series Slots is not relevant.
. . Show: [ | Description
« Import/Export through a DMI is supported via Excel

Database DMIs HERE (DMI.pdf, Section 5.3.3).
« Text Series Slot values can be displayed and edited in an SCT.

As of version 7.1, the following is unsupported functionality:

« Import/Export to a text file is not allowed.

« Text values can NOT be read or set from RPL or Scripts.

« Text Series Slot are not displayable in Model Reports of Tabular Series Slot Reports

« Values in Text Series Slots are not shown in plots or other output devices.

« Text is not exportable to Output Devices that are file based like CSV, RDF, netCDF, Excel.

« Text cannot be copied from Excel and Import Pasted into slots or SCTs. You can copy and paste a sin-
gle text string, but not a range or text.

Note: Internally, the Text Series Slots is actually a normal series slot that holds an encoded index
which indicates which text string to display. If you try to copy and paste, you will see the
encoded number.

4.6 Expression Slots - Series

Expression slots are computational expressions. The user can either create a Series Slot with
Expression or a Scalar Slot with Expression. They are used to calculate quantities such as “combined
Storage of all Reservoirs,” “weekly average Outflow of Hoover Dam,” “the ratio of Hydrologic Inflow

29 ¢c
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to Reach Inflow at selected structures”, or any conceivable expression. To add a Series slot with

expression select Slot = Add Series Slot with Expression.

Expression slots utilize the RiverWare Policy Language
(RPL). RPL is computationally 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 a rule may also be evaluated in
an Expression slot. The use of RPL also provides
dimensional analysis to ensure that units are reconciled
throughout the expression. It is important to make sure
that the unit type of the slot is the same as the units to
which the expression evaluate.

4.6.1 Configuration

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

4.6.1.1 File Menu

On the File menu, the Import options are not available as
you cannot import or type data into 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 6.1).

4.6.1.2 Edit Menu

¢ MassBalance.Mead - B
File Edit WView Expression Adjust

Mead

Value: | 21.7451986691 1000 cfs

Evaluation Time:  End of run
Evaluation Range: Run start to run finish (Step: 1 MONTH)

Mead.Inflow [ ] ~
+ [VolumeToFlow
[Mead.Storage (1. ]
\@'t-1"
+ | SoNevWatProj. Total Return Flow [ ]
- [VolumeToFlow
! [Mead.Evaporation (1. }

P
£ >

Show: Comments

|Dec 1992 4| 9| =||lx
1000 cfs A

07-1993 3955 0

08-1993  28.65 O

09-1993 1123 0

10-1993 26,42 0 v

Show: [ | Description

MassBalance.Mead [@ 24:00 January 31, 1933]
1wvalue: 21.75 [1000 cfs]

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”.

4.6.1.3 View Menu

The View Menu on expression slots show the following menu options:

Configure: The configuration uses the standard series slot configuration dialog described HERE (Section
4.1.4). You can change the unit type of the expression slot. It must correspond to the unit type of the RPL

expression.
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Evaluation Range: By default, Expression slots are evaluated

for each timestep in the model run (i.e., the range

is

Ed DataObj1.SeriesWithE.. -

synchronized with the run control). If you are only interested in

the result of an expression for a reduced range of dates or for a
different timestep, you may select View = Evaluation Range, to
open the Configure Timeseries - Evaluation Range dialog and  LEalation Tme: _End ofrun |

enter the date range in which you are interested.

(| Configure Timeseries - Evaluation Range

Object: [# DataObjl1

Slot : SeriesWithEspr_0003

Evaluation Range

Timestep Size: | Daily ~

Evaluation Start: Start Timestep|

24:00 September 19, 2017

Evaluation End: | Finigh Timestep
24:00 September 18, 2018

Timesteps 365

Cancel

The Start and End times can be specified explicitly
or symbolically as RPL DATETIMES as
described HERE (RPLTypesPalette.pdf, Section 1.3).
Text below the editor field indicates the actual
datetime of the entered symbolic time text (if it is
valid), or the status if it is not valid. You can also
use the drop-down menu to specify one of the
common datetimes. Some of these are expressions
which must be edited to become valid, e.g. by
replacing “N” with a nonnegative integer and the
HH:00 MMM DD, YYYY formula, where you
substitute the hour, month, day and year.

SeriesWithExpr_0003

value: | Time

O

MOMNE

Range

| Evaluation Range: Run start to run finish (Step: 1 DAY) |

<numeric expr>

Show: Comments

|5E|:| 18, 2017 il 0| = |~
NONE ~
09-19-2017 Tue  NaN O
09-20-2017Wed  NaN O
09-21-2017Thu  NaN O
08-22-2017 Fri NaM O
08-23-2017 Sat NaN O
W

09-24-2017 Sun NaM O

Show: [_| Description

0 values:

DataCbjl.SeriesWithExpr_0003 [@ 24:00 September

Evaluation Start: Start Timestep

Evaluation End:

Datetime Editor ...
HH:00 MMM DD, Y'Yy

Start Timestep
Start Timestep + M Timesteps
Start Timestep - M Timesteps

RPL Function ...

Finish Timestep

Datetime Editor ...
HH:00 MMM DD, YYYY

Finish Timestep
Finish Timestep + M Timesteps
Finish Timestep - N Timesteps

RPL Function ...
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The Datetime Editor... option opens a separate dialog to specify the datetime using a selector
configured for the model's timestep size.
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¢ Edit Datetime

Evaluation Start: Start Timestep

Datetime Editor ... > |oct 3, 2018 [
HH:00 MMM DD, N’Y\’L\‘s

The RPL Function... opens a Function Selector to select a RPL function in the Expression Slot or
Global Function Set. The selected function must have a return type of DATETIME, and must not
have any arguments.

Click the Help Button (question mark icon button) on the right side of the symbolic datetime editor to
show a description of symbolic datetime representations.

Note: An expression slot does not need to have the same timestep as the run control. For slots
with a different timestep than the run, the slot will evaluate for only those timesteps that fall
within the run dates. When entering a symbolic date such as “Start Timestep - N Timesteps”, the
slot's timestep will be used in the subtraction.

4.6.1.4 Expression Menu

Show Expression: This toggle is 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.

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 the right. A check mark will be shown next to the selected option.

v Never
Cinly interackively
Beginning of run
End of run
Beqinning of timestep, current timeskep only
End of timestep, current timestep only

Note: Unlike rules, expression slots do not re-evaluate if dependent slots change. But, if the
expression slot returns a NaN, the expression slot is put on a list of slots to be re-evaluated
during that same evaluation time. The NaN might come from an expression slot that hasn't been
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evaluated yet, so it should evaluate later, once that expression has had a chance to evaluate. The
palette operations IsNaN and NanToZero return a valid value, so do not cause re-evaluation of
the expression slot.

Editing Menu items: 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 a relevant expression is selected.
Finally, there is a menu option to bring up the Palette open the RPL Debugger and open the RPL set.

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 a ruleset. Click HERE (RPLUserlInterface.pdf, Section 1) for
more information on RPL sets. From the RPL set, the user can control the layout using the Set p
Layout... menu. Click HERE (RPLUserlInterface.pdf, Section 6.2) for more information on layouts.

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

inline RPL comments (added from the palette). There is also a toggle on the slot ~ Fhaw:  [¥] Camments
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.

4.6.2 Building Expressions

Expression slots utilize the RPL palette to build expressions. The RPL palette 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 palette 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 161), provide a reference to the controller’s start and end dates,
respectively.
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Note: For Expression Slots, you can use the keyword ThisObject -
to access the containing object. For example, to get the slot ThisObject . "DailyTotals" | |
named DailyTotals from this object, you could create the

expression shown in the image.

4.6.3 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 a run, using the Expression = Evaluate menu on the slot or
the Control wEvaluate Expression Slots menu from the workspace, then diagnostics must be set up
using the Workspace diagnostics HERE (Diagnostics.pdf, Section 5.1).

If expression slots are evaluate during a run, 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) or
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.

4.7 Time Aggregation Series Slots

Time Aggregation Series Slots temporally 1 B Kow DataMonthly En., Lo I IES )
aggregate another series slot. For example, you — = b _
might aggregate a daily flow to an annual average. [S{:rfizr:g‘f(f?\ -

They can be recomputed manually or automatically - Monthiy Energy
at the end of a run. The configuration of a Time Conﬁgur\ —S38 value: 0.23765870036 GWH
Aggregation Series Slot includes the following

Open E Kaw.Energy

. . Referenced T Monthly Sum
 The series slot to be aggregated, chosen using the ~ Slot /
|Mar 195

properties:

slot selector. . I
. . Recompute E]| E]
» The aggregation function, one of: button GWH
- Sum: Add the values during the aggregation 53-1957 o
period. Chosen 04-1957  5.09 O
o Acorecation. | ||251957  10.05 0
i = last timestep Pegr%()dgand 06-1957 i

Sum = z Value; Function 07-1957 24.07 O
08-1957 2.42 0
09-1857  0.00 O

i = first timestep

Note: For slots with a rate unit type (flow or velocity), a true sum does not make sense and is
therefore not an option in the menu. Instead, use the average which represents a time weighted
average. Change the display units as needed to see the values desired.
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- Average: Report the mean during the aggregation period. i = last timestep
Z Value x At,
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Aver age = i_= first timeste

i = last timestep

Z At

i = first timestep

- Minimum: The smallest value (in units displayed) in the aggregation period is reported.
- Maximum: The largest value (in units displayed) in the aggregation period is reported.
- First value: The first value in the aggregation period is reported.

- Last value: The last value in the aggregation period is reported.

« Choice of aggregation period, one of:
- Daily
- Monthly

- Annual -- Calendar Year
- Annual -- Water Year*

« The Units you wish to show, including display unit, scale, precision, and format.
« If you wish to evaluate them at end of run
»  What to do when encountering NaN:

Functionality is provided to duplicate a Time Aggregation Series Slot for the same named slot on
multiple other “similar” objects.

4.7.1 Configuration settings
Once created (from the Object’s Slot wAdd Time R Time Aggregation Series Siot Configuration =)
Aggregation Series Slot menu), open the slot dialog to

configure the slot. Configuration controls are available in a

Configure Slot: Kaw Data.Monthly Energy

. . . .o Input: Kaw.Energy E
separate dialog which is shown by clicking on the e Agaregaton Confiauraton
“Conﬁgure” iCOl'l @ . Function:
. . () Daily Aggregation
First, select the slot to aggregate using the Input field @ Monthiy Aggregation

) Annual Aggregation:
TEIE Kaw.Energy E @) Calendar Year (Jan through Dec)
. . . Water Year®  {Oct through Sep)
Then choose the aggregation function; use the Function
pull-down menu to select the aggregation function to be

used. The functions are described above.

Unit Type: Energy

() Use Unit Scheme Default
@ Use Custom Settings:

Then choose the aggregation period: Units: Scale: 1 -
° Dally Aggregation Predsion: 2 + Format:

+ Monthly Aggregation
« Annual Aggregation / Calendar Year
« Annual Aggregation / Water Year*

Evaluate at end of run,
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Hover over the Water Year text to get a tool tip. The “Water Year” is described HERE (Section 4.7.1.1).
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Then choose the Units to show for the

aggregated data. The Unit Type is fixed to the Unit Type: Energy
Unit Type of the referenced series slot. But you
can specify any display units to use. For
example, you can show daily flows in cfs
averaged as monthly values, displayed in acre- Units: | GWH v | scale: 1 -

feet/month. The options are: Precision: 2 1 Format:

« Use Unit Scheme Default: When this is
selected, the unit scheme specification,
including any slot name exceptions will be used. Unit Schemes are described HERE (Units.pdf, Section 1).
« Use Custom Settings: When selected, specify the units directly in this dialog. Note, this will actually
make a Slot Exception in the Unit Scheme with the specified units.

(71 Use Unit Scheme Default
@ Use Custom Settings:

The Evaluate at end of run checkbox controls whether this slot is automatically evaluated
(recalculated) at the end of the run. The “end of run” evaluations are performed after all “end of run”
RPL Expression Slot evaluations. (So, it would be reasonable for a Time Series Aggregation Slot to
aggregate an “end of run” RPL Expression Series Slot).

The following options are available to deal with NaN values:
« Ignore NaNs: NaNs do not contribute to the aggregated values. Intervals with some values and some
NaNs will become values at the larger timestep.

« Do not aggregate intervals having NaNs: Any interval with NaNs are not aggregated. Intervals with
some values and some NaNs will be NaN at the larger timestep. Note, for the First and Last aggrega-
tion function, only the First and Last timestep is considered. Other timesteps do not matter in their
NaN status.

« Error on NaN (excluding pre-simulation timesteps): An error is issued to diagnostics.

RiverWare Technical Documentation: Slots
Revised: 7/17/18



4.7.1.1 Annual Aggregation support for Non-Calendar Water Years
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One of the supported

. . | P4 Rulebased Simulation Run Paramete... | |
aggregation modes is _ !
aggregation to “Water

0 . . Vater Quality
Years” starting in a user- T
specified month. © Monthly Aggregation
The Water Year Start e e - o
1 —wi () Calendar Year (Jan through Dec)
Month is a model-wide
Setting’ conﬁgured in the @ Water Year® (Oct through Sep) I o
Simulation Run = :
. Mote: The Water Year start month is a
Parameters dlalog, model-wide setting setin the Simulation Save Loaded RPL Set with Mode
: Run Parameters dialog, accessible from ) ~ B -
accessible from the Run the Rum Control didog.  x cave Al Global Fusctions Sets 2

Control Dialog HERE _ _
(RunControl.pdf, Section 2.1). aeafoliaibosiie

vigximum Ru ™ utions
Water Year Start Month:

ecutions P

oa ~] |

=]

Note: The resulting annual series is still nominally identified as a calendar year (ending on
December 31). Water years are named by the year in which the water year ends, i.e. a water year
from October 2000 through September 2001 is the “2001” water year.

4.7.2 Creating Similar Time Aggregation Series Slots for Different Objects

In a single operation, you can create a Time Aggregation Series Slot for the aggregation of the same
series slot on multiple other selected simulation objects. For example, if a given time aggregation slot is
annually summing the Energy slot on a power reservoir, similar aggregation slots can be created for all
other power reservoirs, in a single operation.

When a properly configured Time Aggregation Series Slot item is selected within an Object’s slot list,
the Create Similar Slot for Different Objects... operation under the Slot menu is enabled. Activating
that menu item brings up the simulation object selector dialog where multiple objects can be selected.
The selector is initialized to show objects of the same type as the object containing the reference slot
(e.g. in this example, Power Reservoirs). Ultimately though, you can select a broader range of
simulation objects.

The names of the new slots are devised as follows: If the originally selected time aggregation slot's
name contains the name of the referenced slot's containing object, then the new names are that name,
with the original containing object name replaced by the new selected objects. In the example, the
original time aggregation slot named “Monthly Energy” is aggregating the “Kaw.Energy” slot.
However, the originally selected time aggregation slot's name does not contain the name of the
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Time Aggregation Series Slots

- R
P4 Op=en Object - Kaw Data E@g - ~
I P4 Select Objects for slot duplication substitions M
=ooc ObjectName: Kaw Data Object Types: 1 {of 11) Objects: 6 (of 7) (<]
=l=l=l= Data Object [ al ] [ — ]
[ All ] [ Invert ]
Slots | Attributes | Description | Obj Type -
. Type Object
I CompObj
|Mard1 31, 1957 E]E]@l Confluence LevelPow @ Eufaula |
Slot Name value Units ControlPoint LevelPow # FtGibson |
; DataObj .
Minimum Required Release cfs Diversi y Chiect LevelPaw y tudsn |
{5:3 iversionCbje LevelPow A Kaw
! DumpEnergy 13.29 MWH i Reach ) LevelPow £ Keystone |
4] DumpEnergysum 237.659 MWH | Reservoir ) LevelPow 4 Pensacola
= T PowerReservaoir .
[4€] Monthly Energy 74 e LevelPowerReservair LevelPow g Tenkiler |
Open Slots.... Ctrl+0 StorageReservoir
Plot Slats... Ctrl+P WaterUser
Order: |Default
Linked Slots 3
N— Add Slot b
I Ck ] ’ Cancel
Delete Slots
| >
Copy Slots
Paste Slots
Create Similar SI:Tt;or Different Objects...

referenced slot's containing object, no direct name substitution is possible. Instead, the names of the
new selected objects are appended to the slot name for the new slots: Monthly Energy Eufaula,
Monthly Energy Hudson,...
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4.8 Series Slots with Periodic Input

Series Slots with Periodic Input allow you

-

to specify either a series of values or a B4 Reservoir Data.Pan Evaporation o=l
periodic relationship. You can specify File Edit Row View TimeStep /O Adjust
data in either of the two Input Modes: Pan Evaporation
» Series: The individual time-series val- Value: 0,04 in/day
ues are Qirectly editable ‘in the slot dia- o [Saoli) pec 10, 012 - E]
log and in an SCT. In this mode, these g - -
slots are functionally equivalent to ordi- = | || IputMode: © Series (@ Periocic
nary series slots. infday Annual Period, Molruﬂnly Interval E
« Periodic: The periodic values are edit- 12-10-2012 Mon | 117 1 niepete @ Lok 2
able and shown in a separate panel. As g 12112012 Tue 004 I e o’
periodic values are entered, the series A [f| [12-12-2012 Wed  0.04 1 000 g
values are filled in. As with other peri- 12-13-2012 Thu 004 1 = 0081 11"
odic slots, you have the choice of sev- g 12-14-2012Fri 004 1 by 036
eral standard periods (e.g. annual, 1215201254 [ 9911 <L 0.5
monthly, daily), either “irregular” or 12:16-2002 Sun [ 0013 May 08
“regular” intervals within the period, 121722 Mon | 9012 juln Ejg
and interpolation or lookup. AT P08 : '
12-19-2012 Wed 004 1 ug 045
Series Slots with Periodic Input behave as 12-20-2012 Thu 004 1 Sep 027
ordinary series slots in virtually all ways, 12-21-2012Fi 004 1 et 0.5
including RPL access, plotting, outputs, 12-22-20125at 004 1 Nov 017
etc. A minor exception to this is that DMI 12-23-20125un 004 1 - ||} Dec 0.04
import operation to these slots is blocked show: [ Desariptioh
when they are in Periodic input mode. L |

In general, when switching a Series Slot Cross-hatch indicates read-only

with Periodic Input from Series to

Periodic input mode, the existing series values are lost; they are overwritten with values computed from
the periodic input definition. When switching from Periodic to Series input mode, the periodic input
values are hidden and become inactive.

The remainder of this section describes creation and editing of these types of slots.

4.8.1 Slot Creation

Series Slots with Periodic Input exist on some engineering objects (particularly the reservoirs) and can
be created by the user. From the Object dialog, choose the Slot wAdd Series Slot with Periodic Input
menu item.

4.8.2 Slot Configuration

Following are configuration options for this type of slot.
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4.8.2.1 Series Input Mode

Series Slots with Periodic Input start in Series input mode where they appear and behave as ordinary
series slots. The image below, left shows Series input mode.

The slots are accessed from RPL using standard series syntax, i.e. by datetime: Slot[ ] or Slot [E].

i ™ ' ™
P4 Big Reservoir.Pan Evaporation L= S] | P4 Big Reservoir.Pan Evaporation | e S
File Edit FRow View | TimeStep /O | Adjust File Edit Row View TimeStep /'O Adjust
. Pan Evaporation . Pan Evaporation

Value: Value: 0,25 feet/month
Dec 11, 2012 = E] Dec 11, 2012 . @
Input Mode: @ Series () Periodic Input Mode: () Series @ Periodic

feet/month - fest/month  * Annual Period, Monthly Interval

01-26-2013 Sat 020 1 01-26-2013 Sat 020 1 Interpolate @ Lookp
01-27-2013 Sun 020 I 01-27-2013 Sun 020 1 feet/month
01-28-2013 Mon 020 1 U 01-28-2013 Mon 020 1 | |Jan 0.20
01-29-2013 Tue 020 1 01-29-2013 Tue 020 1 Feb
01-30-2013 Wed 020 I 01-30-2013 Wed 020 1 Mar 030
01-31-2013 Thu 020 I 01-31-2013 Thu 020 1 Apr 035
02-01-2013 Fri 025 1 02-01-2013 Fri 025 1 May 040
02-02-2013 Sat 025 1 02-02-2013 Sat 025 1 Jun 030
02-03-2013 Sun 025 1 02-03-2013 Sun 025 1 Jul 0.50
02-04-2013 Mon 025 1 02-04-2013 Mon 025 1 Aug 0.60
02-05-2013 Tue 025 I 02-05-2013 Tue 025 1 Sep 050
02-06-2013 Wed 025 1 02-06-2013 Wed 0.25 1 Oct 040
02-07-2013 Thu 025 1 02-07-2013 Thu 0.25 1 Nov 030
02-08-2013 Fri 025 I - 02-08-2013 Fri 025 1 | |Dec 0.20
Show: [ | Description Show: [ | Description

Series Input Mode Periodic Input Mode

4.8.2.2 Periodic Input Mode

In Periodic input mode, the series data is shown as “read-only” (non-editable) but an editable periodic
data panel is shown to the right (see the right-side image, above). Edits and operations on the periodic
values immediately cause a recomputation of the series values -- assigned as Inputs except where
periodic values are undefined, in which case NaNs (flagged as Outputs) are shown. Series values are
computed for the series slot’s currently configured time range.

The periodic configuration is accessible from the View =wConfigure Period menu. Refer to Periodic
Slot configuration HERE (Section 4.12) for an explanation of the available period, interval, and data
interpolation settings. Use the options in the Row menu to modify the rows of the periodic table.

Although they have periodic data, the slots are accessed from RPL using standard series syntax, i.e. by
datetime: Slot[ ] or Slot [E].
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4.8.2.3 Switching between Series and Periodic Mode

Types of Slots
Series Slots with Periodic Input

In general, when switching from Series input mode to Periodic input mode, the series values are
overwritten by values computed from the periodic values. When series values are overwritten by
periodic data, the you must confirm the warning dialog. No confirmation dialog is shown when
switching from Periodic input mode to Series input mode, as there is no loss of data in that change.
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Table Slots

4.9 Table Slots

Table Slots are used to store any table of data. They can
define a curve (2-Dimensional), a surface (3-Dimensional),
or several unrelated sets. A 2-Dimensional table may
require monotonically increasing values in its first column
as shown in the Elevation Volume table.

4.9.1 Configuration

The configuration of Table Slots is described in the general
slot configuration section HERE (Section 2.1.5). Each column
of the table has both a Label and a Unit (user units are
configurable). On simulation slots, the Rows are labeled by
number unless defined otherwise. Both columns and rows
are zero based, i.e. the first column is column 0. On custom
slots the user is able to change both the Units, Display
Format, Column Labels, and Row Labels. Table Slots can
be configured such that each column is configured
identically or each is configured individually. In the View
menu, there is a menu to Configure Columns Identically or
separately using the Configure Column menu on the
selected column.

P4 DeepRes.Elevatio.. —

O

i"-n,‘ Elevation Volume Table
Value: |6970.05

Pool Elevation Storage
feet

LA 4, B T S B X R

Show:

6,970.0
6,970.8
6,971.8
8,972
6,972.4
6,977

Description

acre-feet
0.0
0.2
0.4
0.6
0.8
1.0

This table represents the relationship
between water surface elevation and vaolume
of water in the resevair,

Data obtained from bathymetric survey

11/2/2006

feet
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A 3-Dimensional table requires that column 1 contain sets of

B Wilson.Stage Flow Tailwater Table (= |[B](X]

equal values which increase down the table, and column 2 Fle Edt Row Colmn View  djust
must contain monotonically increasing values within each set (e Flow Tabwater T |
of values from column 1. Column 3 then contains the values to e [1182 %
look up for columns 1 and 2. For example, the Stage Flow T P e — e r—
Tailwater Table is a 3-Dimensional table relating TW 1w00cfs L
Elevation to the independent variables of reservoir Outflow . 000 am] 1000
and Downstream Stage. A set where Outflow is equal to & 0.00 416.00 416.00
20,000 cfs is highlighted. 7 0.00 418.00] 41800
. . . s e
Edit Row Configuration: The user is able to change the N o
number of rows in most tables. This is done through the Row u [
menu using the Insert/Append/Delete rows options. Move 2 e
rows up or down using the Row = Move Rows menu (Custom :j %
Slots only). Ol 2000 418,00
18 40,00 408,00 413.20
Editing Column Configuration: Some Table Slots allow 7 40.00 #05.00]  413.60
.« . 15 40,00 410,00 413,580
columns to be appended and deleted. This is done to store a 5 w000 i 4
variable number of data sets within a single slot. A “block” is 20 40.00 412,00 414.60
defined as the number of columns which must be appended or 21 40.00 4400 41580 o

deleted together. In the case of the Elevation Volume Table, the
block size is 2, one column for Pool Elevation and one for 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 size is 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. Move columns to the right or left using the Column
w Move Columns menu (custom slots only). 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). This feature is especially
useful when setting up routing coefficients or factors where the sum of the column must equal 1.0.

Optimization Limits for Data Verification: The Table Slot
single-column configuration dialog presents an
Optimization Limits for Data Verification panel if the Lower: 150000 acre-ft
column is configured to support optimization checking
limits. Click HERE (Optimization.pdf, Section 6.7) for more
information.

Optimization Limits for Data Verification

Upper: | 350000 acre-ft
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4.9.2 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 is typically set/un-set at beginning of run, so you must initialize the run to see the
read-only status.

4.10 Table Series Slot
Table Series Slots are a specialized table slot whose rows
correspond to time values. This slot contains limited SRS
timeseries functionality thus making it more efficient o WD At
than Series Slots. It was created as a way to efficiently Preliminary Data
write and/or read large amounts of data. Table Series Value: |331.393507612 aie-ft/day
Slots are primarily used within object user methods such December 31, 2002 g8
as the Muskingum Cunge hydraulic routing methods. Elevation Content | Aea  Evaporation 4
These types of slots cannot be created as custom slots. ! B e e
12-31-2002 Tue RER RER af af
01-01-2003 Wed E206.43 13345230 348967 1361
. . 01-02-2003 Thu E206.51 13352991 349030 1099
4'11 StatIStlcaI Table SIOts 01-03-2003 Fri B206.61 133834.05 349322 9.43
.o . .o 01-04-2003 Sat B206.75 13437752 349710 542 4
Statistical table slots allow the user to specify a statistical 3 3

function, such as a flow duration curve, which is
computed at the end of a run using the data in 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 a third-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.

4.11.1 Creating a Statistical Table Slot
To create a statistical table slot, open the object dialog for a object. From this dialog:

« Select Slot w» Add Statistical Table Slot from the object’s main menu bar.
« Right-click over the slots 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:
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4.11.2 Configuring a Statistical Table Slot.

Types of Slots
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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 object dialog.

Select Input Slot ~ Open Input Slot ~ Select Statistical Function

tatistical Table =4 =

4 BlueLakeData:
File View Ewaluation

Statistical Table

Function: | Duration Curve
Slot: | BlueLake.Hydrologic Inflow Select Slot... [fp

Filter: nge (Jan 1, 2004 to Dec 31, 2004); Month Ids: 5; Min 1000,00; Max 1800.00; | Filter Input Data...

Percent of time eq®led or exceeded Hydrologic Inflow Rank Date
(percent) (cfs) (MOME)  (FullDateTimg)
1 1,730.34 1 24:00 May/15, 2004
2 1,695,489 2 24:00 May 16, 2004
3 1,690.84 3 2400 Mgy 20, 2004
4 1,638.56 4 24:00 May 13, 2004
3 1,604.84 3 24:00 May 14, 2004
G 1,508.40 4] 2400 May 12, 2004
7 1,417.74 7 2400May 11, 2004
g 1,381.72 g 24:00 May 9, 2004
9 1,342.21 9 24:00 May &6, 2004
10 1,318.97 10 24400 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 4.11.6).

2. Select the input 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

bressing the Filter Input Data... button, Data can | K8 Filter for BluelakeData Statistical Table

be filtered by: Filter By Time
« Time Range, select the Run Range (default), EAETE
full Slot Data Range, or a Specified Range (®) RunRange
« Months, choose the desired months () Slot Data Range

. . {7) spedfied Range:
« Values Greater than a Minimum - =P ¢

¢ Values Less than a Maximum

[3an 1, 2004 < »| to |Dec 31, 2004

« A specified Number of Largest Values Fiter By Months

[ ] January May [ ] september

Multiple filters can be applied concurrently. A
[ February [ June ] october

summary of any applied filtering can be viewed

on the Statistical Table Slot Dialog in the Filter [IMarch [y [ November
text window. ] april [ ] august [ ]| December
4. Specify the display units, scale, and precision Fiter By Value

for each column in the table by selecting View w

: ) v inimum: :
Configure... from the dialog’s menu bar. Greater fan 2 i —
Less than a Maximum: 180000
4.11.3 Evaluating a Statistical Table Slot (] Number of Largest Values: g
By default, all statistical table slots will be cleared oK Cancal —_

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 = Dis-
abled on the dialog’s menu bar.

The contents of a statistical table slot can also be cleared and evaluated manually.
- To manually evaluate a statistical table slot select Evaluation = Evaluate (Alt+E) from the slot dia-
log’s menu bar.

« To manually clear the contents of a statistical table slot select Evaluation w Clear from the slot dia-
log’s menu bar.

4.11.4 Analyzing a Statistical Table Slot.

Snapshots can be made of statistical slots to 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 slot 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 slot list if not already present.

- Taking a snapshot creates a data object with copies of all slots that are in the manager’s list.
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To preserve the data, the snapshots of statistical slots have all functionality disabled that could change
the values of the data in the slot.

4.11.5 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 w Plot (Ctrl+P) from the slot dialog’s menu
bar.

If the statistical slot has
rd Plot Page - Stat Slot = B
more than 2 columns, a
dialog appears to allOW File Edit Plot Window
. . . e i 1L I8 1S G = § d v |Dec3t, 2003 <@ |l ¥ F
specification of which &t t4as |
columns to plot (some ot
functions may present a 1700
check box option for plot- 1600
ting all the result data col- ; isg
umns, for example to plot ° 300
all duration columns from 1200
a value duration function). 1100 E
A typical choice would be 1000 = =rrrmapr e ey
100.00 99.99  99.90 99.00 90.00 50.00 10.00
percent exceedence prob- percent
abilities versus values. In —— EBluelakelata. Statistical Table (Fercent of time equaled or exceeded x Hydrologic Inflow)
this case, the percent
exceedences will, by %, ¥ = (0.0001, 1049,08) New... | | Edit...
default, be plotted on a

probability scale as you would see on normal probability paper. On such a scale, normally distributed
values will plot as a straight line.

If desired, the probability axis can be changed to a linear scale by selecting Edit w Axis Configura-
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 w Axis Con-
figuration from the plot dialog’s menu bar. This can be used, for example, to plot a log-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 all 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.

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 as well as for all the snapshots.

RiverWare Technical Documentation: Slots
Revised: 7/17/18



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

Types of Slots
Statistical Table Slots

« The axes of the generated plot can be configured to logarithmic scale by selecting Edit w 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 » Save As... option on the plot dialog.
User data input to a table slot can be plotted with a statistical slot.

« Add a table slot by selecting Slot = Add Table Slot menu.

» 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. Double click on the new table slot in
this list to bring up the table slot’s dialog.

» Select View w 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 dialog.
« From a plot 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 on the 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 a text 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.

4.11.6 Statistical Functions

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

Types of Slots
Statistical Table Slots

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.

4.11.6.2 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

RiverWare Technical Documentation: Slots
Revised: 7/17/18



Types of Slots
Statistical Table Slots

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.

Algorithm

5. Compute the statistical exceedence percentage value (P) for each item
using the formula: P, = 1-05""; 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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4.11.6.3 Annual Min Frequency Curve
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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.

4.11.6.4 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, = 1-05""; 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.

4.11.6.5 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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4.11.6.6 Monthly Minimums By Year
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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.

4.11.6.7 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)
Unit Type: [Unit Type of input slot]

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

Final Rows

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.

4.11.6.8 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
Unit Type: DateTime

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

Label: Annual Tot
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 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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4.11.6.9 Partial Duration Max Frequency Curve

Input Slot(s) 1 series slot

Column 0 Lat?el: Ma_x exce.edence frequency in percent
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

Column 3

Algorithm

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.

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 ~05""; 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.

4.11.6.10 Partial Duration Min Frequency Curve

Input Slot(s)

Column 0

1 series slot

Label: Min exceedence frequency in percent
Unit Type: Fraction
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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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4.11.6.11 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, = 1-0.5""; 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.

4.11.6.12 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, = 1-05""; 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.
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4.11.6.13 Value Duration Avg Frequency Curve

Types of Slots
Periodic Slots

Input Slot(s) 1 series slot

Label: Avg exceedence frequency in percent of years

Column 0 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.

Columns 1-N

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.

Algorithm

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, = 1-0.5""; 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.

4.12 Periodic Slots

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 a reservoir. 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
data would need to be repeated every year. This would be impractical and inconvenient for the user. On
the other hand, if this data were entered in to a table slot, then the data would lose the time element
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associated with each value. This would make it difficult to look up or interpolate values with respect to

time. The periodic slot solves both of these problems.

Text Headers Numeric Headers
' ™ - ™
P4 CP.Variable Regulation Intervals =RET X Pd Res1.0perating Level Table E@I&J
File Edit Row Column View Adjust File Edit Row Column View Adjust
Variable Regulation Intervals Header Value _A Operating Level Table
Value: 125000 cfs Header Units ~ Value: ft
Wperaﬁng Level
Lower Discharg Upper Discharge B Maximum = M
cfs cfs fs Table Value \ 000 100 2,00 3.00 -
E N MNOME MOME NOME MOMNE
0:00 Jan 2 125,000 150,000 150,000 |= UnitS \ =
0:00 Feb 16 125,000 150,000 150,000 & & ft &
0:00 Mar 2 125,000 150,000 150,000 24:00 Dec 31 7420 7420 7450 7461
0:00 May 16 150,000 150,000 Period 24:00Jan31 7420 7420 7450 7461
0:00 Jun 16 125,000 150,000 150,000 cr1o 2400 Feb 29 7450 7450 T450 7461
0.0 Son it 135 000 1snoonasnona =7 and Interval 2400 Mar31 7450 7450 7450 7461 -

Show: [ | Description
Annual Period, Irregular Interval
Interpolate @ Lookup -

Lookup

4.12.1 Configuration Options

Periodic slots are configured like other slots using the View
= Configure menu.

The upper left portion of the Configure Slot dialog, under
the Period section, is used to set the period and interval of
the periodic slot. The period can range from 6-hours to
several years while the interval depends on the period
selected. If the period required is more than 1 year, the Qty
value should be modified from 1 to the number of years and
the Base year--the first year in the period--should be
defined. Base year can be specified explicitly or
symbolically using the drop down menu. If not specified
explicitly, they must be edited to become valid, e.g. by
replacing the “N” with a nonnegative integer or “YYYY”
with a year. Text below the editor field indicates the actual
year or indicates the entry is invalid. The “?” button
provides more information on legal datetimes.

Also notice the checkbox next to Regular Interval. If the

Interpolate or

Show: [ | Description
Annual Period, Monthly Interval
@ Interpolate Lookup

I Configure Periodic Slot: DataObj1.PeniodicSiot
Object: 2 DataObyjl
sot: [E perodcsior

Period [Data Access

Interpoiate
®) Lockup

Year i

Hase: |Start Tmestep ¥iiE
2017

Qty: 2 15

) Regular Interval:  Month =

(] Wakses are integers
Table Data Units
Urst Type:  NONE o
Unit Scheme: Scheme 1
#) Uise NONE settings
Lise custom settings below
Urits: i *  Seale;
Precision: = Format F

[ mepair incorrect units {within type only)

o Apgly

Reset

data interval is not a consistent length of time, the user can de-select this option and the periodic slot
would then have an irregular interval. The user is then free to configure the rows/timesteps in any

fashion. Click HERE (Section 4.12.1.1) for more information.

The Data Access 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
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time that is not specifically listed as a row 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 interpolate 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.

Types of Slots
Periodic Slots

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 a linear interpolation using values whose
rows’ datetimes bound the desired datetime.

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

4.12.1.1 Display of Dates

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

Regular Intervals: Regular Interval periodic slots only show enough information to identify the date.
The display is different 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 it is a
monthly interval, only the month is shown not the hour or day. If it is a daily interval with an annual
period, only the day number is shown.

For periodic slots that are configured
to Interpolate, the date represents an
instant in time that corresponds to
the end of a timestep. Thus, for a

Pd DataObjllockup - B B4 DataObjl.Interpol.. — &

Lookup = Interpolate

monthly interval, the dates are 24:00 == N tele: LI o
Dec 31, 24:00 Janl, etc... Note, Feb HoNE NONE
29th is shown in this case but e 2e09Dec 2t IR
.. Feb 20.00 24:00 Jan 31 20.00

actually behaves as though it is 0:00 e | 30.00 PP p——
March 1. Apr 40.00 24:00 Mar 31 40.00
The following figure shows oy | D% e, .00

. . Jun 60.00 24:00 May 31 60.00
screenshots of a periodic slot that has | o AT p—
a Regular Interval and Monthly vy 80.00 w0031 | 000
Interval. When a new periodic slot Sep  90.00 2400 g3 90.00
(Text Headers) is added, this is how Oct  100.00 2400Sep30  100.00
it appears. The following table Nov | 110.00 24:000ct31  110.00
shows some sample results for the pec | 120.00 200N 30| 120.00
slots shown using the Speciﬁed Show: [ ] Description show: [_] Description
datetime. Annual Period, Monthly Interval Annual Period, Monthly Interval

Interpolate (@) Lookup % Interpolate Lookup

A. Regular Interval - Lookup B. Regular Interval - Interpolate
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Datetime

24:00 January 13, 2001

24:00 February 23, 2003
24:00 October 21, 2009

For Regular Intervals, the user cannot add or delete rows. The slot must be converted to an Irregular
Interval first.

Irregular Intervals: For
Irregular Intervals, the
timestep displayed is an

P4 DataObjllockup - P B4 DataObjlinterpol.. = F

File Edit Row Columr View  Adjust File Edit Row Column View Adj

instant in time. The ==:: Locue Inferpoiate
' mmem Walue: (20 NONE Value: | 120 NONE
screenshot shows the same
NOMNE

slots above converted to an — "';'Em

0:00 Jan . 0:00 Jan 1 .
Irregular Interval. Because po—— P —
they have the same rows cromer s | 30.00 roares 1 | 7000
(dlsplayed dlfferently), the A 0:00 Apr 1 40,00 0:00 Apr 1 40,00
slots would behave the same 0:00May1  50.00 0:00May 1 50.00
and the B slots would behave 0:00 1 60.00 0:00n1  60.00
the same 0:00 Jul 1 70.00 0:00 Jul 1 70.00

0:00 Aug 1 80.00 0:00 Aug 1 &0.00
The user can add or delete D:005ep1  90.00 0:005ep1 50,00
rows from periodic slots with 0:000ct 1 100.00 0:000ct 1 100.00
an Irregular Interval using the (:0GNov L | 110.00 BIEET e
ROW menu 000 Dec 1 120.00 0:00Dec1 120,00

Show: [_] Description show: [ ] Description
4 12 2 Headers Annual Period, Irreqular Interval Annual Period, Irregular Interval

- - Interpolate (@) Lookup ® Interpolate Lookup

The user can create two
different types of periodic A. Irregular Interval - Lookup B. Irregular Interval - Interpolate

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

4.12.2.1 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:

1. Append a periodic 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 a text
header to each of the columns.
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Columns of Periodic Slots with Text Headers can be re-arranged using the Column = Move Columns

menu (custom slots only).

4.12.2.2 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 a reach. RiverWare could 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
loss coefficients as a function of flow rate. The periodic slot’s Column Units would be configured to be

flow, perhaps with units of 1000 cfs.

To add a periodic slot with Numeric Headers:

1. Append a periodic slot by selecting Slots = Add
Periodic Slot, Numeric Headers.

2. Select View = Configure to configure the
periodic slot

The dialog now has a Column Units section. This may
be useful if the columns are indexed using numeric
header values and the values have some physical (not
simply descriptive) significance. The unit specification
uses the unit type settings for the active Unit Scheme as
described HERE (Units.pdf, Section 2.3.1)

The periodic slot can be used backwards to work from
the table values and date outward to define a value
associated with the column(s). For example, suppose
the periodic slot defines the various pools or phases in a
reservoir. The conservation pool may be defined as
phase 1 with the first column containing pool elevations
defining the conservation pool throughout the year. This
first column would have a header of 1.0, meaning phase

B4 Configure Periodic Slot: StorageReservoirl.Operating ...

Object : ‘ StorageReservoir 1
Slot : Operating Level Table

Period Data Access
fear v (@) Interpolate
Qty: |1 [4] Base:r jopg vi? ) Lookup

Regular Interval: | Month ~

Table Data Units

Unit Type: Length
Unit Scheme: Scheme 1
() Use Length settings

= settings common to slots with nam

m
[=]
(=]
@
ol
&
m
it
"
m

Use setongs Col

(®) Use custom settings below
Units: |m ¥ | Scale: |1

Predsion: |2 ¥ Format |Float ~

[] Repair incorrect units (within type only)
Column Units
Entity Name: Operating Level

Unit Type: NOMNE

oK Apply Reset Cancel

1. The flood pool may be phase 2.0 with a second column using 2.0 as its 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 phase is 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.

4.12.3 Referencing Periodic Slots in RPL

In RPL, periodic slots are referenced using the Slot[E, E] syntax. Like other tables,

this is a row by column reference. But, because it is a periodic slot, the row is a

Slat [E,E]

datetime: Slot[<Datetime>, E]. When referenced in RPL, the configuration of the slot
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will be used when accessing dates that are “between rows”. That is, it will either interpolate or look up
depending on the slot’s configuration.

Types of Slots
Periodic Slots

For periodic slots with text headers, the column specification is a text string matching a column or the
zero-based column index. For periodic slots with numeric headers, the column specification is a
numeric value with units. You can specify any number that falls within the min and max column values.
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:

Jan. 1

Feb 1

March 1

In RPL, to reference this slot on January 15th for reservoir elevation 5002ft, the following would be
used:

Slot [@“January 15,2011”, 5002 ft]

It would return:

12 cfs
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4.13 Scalar Slots

Scalar slots represent a single value. Configuration
options include units and display format. Scalar slots

P4 DeepRes_DataF.. = &

are used only for input data parameters. The Fle Edit View

configuration of Scalar Slots is the same as the
general slot configuration section HERE (Section 2.1.5).

Some specific scalars and tables have
a “Source” slot. When a slot has a
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.

Edit Field Flood Control Elevation|

Value: 6228.5 feet

Configure ¥ 6,228.5 feet
shefi: [ | Description

Display value
Add or Show Description

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

-

File Edit View

Conductance Downstream

Mote: this value is automatically generated based on one or more other slots,
including "CochitiToSanFelipeGWArea 1East. Hydraulic Conductivity™.
Value: 778018530105 ft2/day

|£| 77301.85 ft2/day

Show: Description
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4.14 Expression Slots - Scalar

To add a Scalar slot with expression select Slot = Add
Scalar Slot with Expression. This slot, 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 4.6) for more information on Series Slots with
Expression as that information is valid here too. The
difference is that the scalar expression slot does not have an
Evaluation Range, it will evaluate for the single value only.
Like the series expression slot, the user can configure when it
evaluates. Use the Expression = Evaluation Time menu to
choose.

4.15 List Slots

A List Slot is used to store a collection of non-numeric data,

typically a group 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 @ (=] Fukon.Upstream Resrvoirs
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 Row Chrl+Shife++
Insert Row Before  AlE+Shife++
Edit R

e AU

Move Lp

LI
T

Move Dawn
Delete Row Chrl4-
Delete All Rows

b

Pd DeepRes_DataB.. — F

File  View Expression

Big Res Flow Volume

Evaluation Time: End of run

SumFlowsToVolume
(BigRes.InﬂGw ) \
@"Start Timestep" ,
k @"Finish Timestep" J

Show: [+] Comments
Value: |MaM acre-feet

Show: [ | Description

<] Fulton.Upstream Rese... E|@|§|

File  Edit

Reservior List

1 f Texoma

i MoGee Creek
Pat Mayse
Sardis
Hugao
Pine Creek

A
A
A
A
2 Braken Bow
A
A
A

Dequeen
Gillharn
Dierks
Tilwood

On a List 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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Mass Balance Summary

4.16 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 themselves 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:

The screenshot shows the icons for: (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

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

Slot Sum -- the sum of one or more series slots. Slot sums are useful to summarize or classify differ-
ent slots. 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/volume or mass (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 simulation slots.

Mass Balance Summary Slot

[ %

Computed Mass Balance Slot

computed:

On demand (by you) and/or

At the end of a run, immediately after the evaluation of post-run RPL expression slots.

Also, a list 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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Mass Balance Summary

The screenshot shows the dialog for
a Mass Balance Summary Slot.

|I| Mass Balance Summary: MassBalObj.CentralTo

=13l x|

Colors are associated with the three

File Edit WView

collection levels:

i3t | MassBalObj ICenh'aITcuIsleta

Recompute |

Collection Level |Backgrond Color
2 Water Balancesl 12 Slot Sums | 35 Slots |
1 | Water Balance | Pink
Timestep: | Apr 29, 1992 = ||=|uw [cfs =] g
2| Slot Sum Cvan
3 | Slot Reference | Vellow Slot Groups | 'u'aluel Units ﬂ
=14 River Sw Budget 0.000 cfs
- 5 Reach Inflow 5167.665 cfs
The three color buttons at the top of " # [M] Central.Gage Outflow 5167.665 cfs
this dialog function as a “legend” for B =R SWreturns 153.792 cfs
the three levels. Also, clicking on El == RiverSeepage 134.855 cfs
those buttons open the tree items in >:? CentralTolsletaSeepagedrea?. Seepage 99,082 cfs
. . - CentralTolsletaSeepagedreal.Seepage 85.773 «cfs
the list to the corresponding level. S e — -

Also individual collection items can be opened and closed in the usual way -- by clicking on the tree

controls.

Finally, the slots can be shown in any user units and plotted as needed.

4.16.1 Slot Construction

Creating a Mass Balance Summary Slot: A
Mass Balance Summary Slot can be created
by selecting the Add Mass Balance Summary
operation.

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

E{lopen Object - MassBalobj

File Edit Wiew | Slot Account
Objec [44] Add Series Slot
Add Series Slot with Expression
Add Integer Indexed Series Slot
Add AggSeries Slot
IApriI 1, 1992 Add Integer Indexed AggSeries Slot

Add Table Slot

Slots | Descri|

Slot Name =
[55] BernardoTos B8] Add Statitical Table it
CentralTolsh Add Periodic Slot, Text Headers

CochitiToSar Add Periodic Slot, Numeric Headers
IsletaToBerr [(3] Add Scalar Slot

< i
Sanhcadaly Add Scalar Slot with Expression

iizzj;pir:{_ Add Mass Balance Summary

Changein S Delete Slot

Change in 5 Copy Slot

Change in 5 Paste Slot

Change in 5

Change in 5 Open Slot... ST
Bernardo Gz Flot Slot... B

SanMardalFl .

=10l x|

SCT
Central Gag =
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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 [¢]Mass palance summariERSSSE =101 x|

File Edit View

initially enabled on a newly created slot. Editing can

be enabled or disabled with the following controls: 5| Mass Bal [5]] |salance Calc One _Recompute |

« The lock icon toggle button in the bottom left of the = ° 2= saarces | 0 _sotsuns | 0 st |
dialog. @ @ Timestep: IDec 31, 2004 :I IFIow ICfs LI EI

« The Enable editing item in the right-click context Slot Groups | Value | Units | -]

menu.

« 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 — ‘ o o
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

mﬁass Balance Summary: Mass Bal.Bala 101 =l
File Edit WView

name can be edited “inline” by double-clicking on

the name. ;5 | Mass Bal IBaIance Calc One Recompute |
1 Water Balancesl 0 Slot Sums | 0 Slots |
Timestep: [Dec 31, 2004 = | Flow [cfs | £|
Slot Groups Value | Units ;I

Water Balance

Slot Groups | Value | Units
I Upper Basin Balance |

Slot Groups | Valuel Units
= 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.

mﬁass Balance Summary: Mass Bal.Bala I ] mﬁass Balance Summary: Mass BalBala 10| =l
File Edit View File Edit View
it | 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
&8 Il Upper Basin Balan 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

’_ Enable editing

@ er | osee | B @ T[Sl # =] | [ .| o

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

When adding Slots, the slot selector dialog is
shown. This will allow the selection of only series =lolx]
slots. The slot selector’s unit type filter will be —

shown, initialized to “Flow”. It is also valid to 5| MassBal []] |Balance Calc one _Recompute |
select “Volume” slots which represent a non-static 1 WaterBaiances| 2 sotsums | 4 sos |

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

ST . . Timestep: |Jan 8, 2005 = | Fi fs 3
to “Flow” by dividing its value by the timestep mestep: |20 = [ Fon [ =
interval (i.e. volume per time). (The computed Slot Groups [ value | units [ =]
results will be strange if a static volume slot, such = E EEJE' e

Inflows

as Reservoir Storage, is selected). - &[] MymphChacoConfiuence Inflowl. 138,170 cfs
u w4 MymphChacoConfluence. Inflow2 10,100 cfs

Alternatively, slots representing mass units (g, kg, B - Dutﬁows

f s : } u UpperWideCanyan. Diversion 5.000 cfs
tons, etc) can be (.:hosen. This }s'partlcularly _____ S Al UpperideCanyon. Outfion oo b
useful when looking at the salinity mass balance
across many objects. [
il New | Delete | __,I _\',I Set: il :I
Note: A Mass Balance Summary can either I Dependent Expression Slots (0)
show Flow/Volume units or Mass units, but [ |

not both. If both types of slots are shown (or
slots with any other unit type), an error will be
issued when the mass balance is computed.
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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.

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 i Delete 3 Selected Water Balances
at the same level. The enabledness of the Paste operation depends —
also on the type of items (Water Balances, Slot Sums, or Slot

. . ’ ’ OK Cancel I
References) in the clipboard. You must confirm Delete / Remove ==
operations.

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.

The ﬂ 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 Expressions for 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| Mass Balance Summary: MassBalObj.BernardoTo
File Edit View

=10l =

i3i:| MassBalObj | IBernardoToSanAcacia

3 WaterBaIancesl 22 Slot Sums | 39 Slots |

Recompute |

Timestep: I.ﬁ.pr 26, 1992 :I IFInw I'—"fs ﬂ EI
Slot Groups | '.I’alueIUnits I ;I

W River SW Budget 0,000 cfs
= [#] 6w Budget 0.000 cfs
E} gk 5W inflow to GW -18.464 cfs
P B . BernardoToSanAcadaGWaArea 1West, Inflow from Surface Water 2,693 cfs
B . BernardoToSanAcacaGWArea 1River. Inflow from Surface Water  -25.878 cfs
e E3 BernardoToSanAcadaGyWArea 1East. Inflow fram Surface Water 4,715 cfs
g GW Flow Out 0.184 ofs
[#- == TotalRiparianET 12,993 cfs
. == Perc To Deep Aquifer 46,793 «cfs
EI + Change in Storage -15.597 cfs
o I . MassBalObj. Change in Storage BernardoToSanAcada GW -15.597 fs
I =P GW Flow ; = = =

- + Wetteds mﬁassﬂal{)b]{hange in Storage BernardoToSanAcacia G I ]

El" Canal Budge File Edit View Expression Adjust

- g TotalDive

¥ = Total AgL

IChange in Storage BernardaToSanAcaca GW

#- = TotalCan Value: |-15.5971841646 cfs
: ::;ZIE:' Evaluation Time:  End of run
,_ = TotalCroy Evaluation Range: Run start to run finish (Step: 1 DAY)
-- + Canalinfl  [volumeToFlow | BernardoToSanAcaciaGWarea 1East, Storage [@:'t - 1'] ;I
[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
@t
[~
iI - Del Show: ¥ Comments

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

= =

[” Dependent Expre

LI
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4.16.2 Display Operations

The Mass Balance Summary Slot dialog shows a

. . . . ( P4 Mass Balance Summary: MassBalObj.Calcl =RR X
single timestep value of all contained series slots. _ i
File Edit View
i35 | MassBalObj Calc1
Note: All Water Balances, Slot Sums and series
. . 3 Water Balances| 22 Slot Sums | 39 Slots |
slot references must have the same timestep size
as the model run. Water Balances and Slot Sums Timestep: Apr 26, 1992 % 1 -
are computed for the model run interval (start to -_—
finish timesteps). Slo:t Grou-ps Value Units |
> i[#A] River SW Budget 000  acre-fti
4 [ GW Budget 000 acre-ft
> oh SWinflow to GW 000 acre-ft
4 b GW Flow Out 000 acre-ft
[ BernardoToSanAcaciaGWhreal ... -0.15  acre-ft
- BernardoToSanAcaciaGWhArealR... -011 acre-ft |=
E3 BernardoToSanAcaciaGWhrealE... -011 acre-ft
» == TotalRiparianET 0.00  acre-ft
» == Perc To Deep Aquifer -0.00  acre-ft
> R Change in Storage -0.00 acre-ft
> g GW FlowIn 000 acre-ft
> b WettedSandEvap 0.00  acre-ft
4 Canal Budget 0.00  acre-ft
> op TotalDiversion 0.00  acre-ft

Units: In this dialog, series values can have either:

« Flow or Volume units. Volume values are converted
to flows by dividing by the timestep interval. The
individual settings for Flow and for Volume units
are separately retained. That is, clicking the Flow
and Volume toggle button switches between the
last selected unit for those two unit types.

» Mass units. This is typically used for salinity.

Note: A Mass Balance Summary can either show
Flow/Volume units or Mass units, but not both. If
both types of slots are shown (or slots with any
other unit type), an error will be issued when the
mass balance is computed.

cms

acre-ft -

m3

m3/day
m3fmonth
m3/year
ftSi’dai
acre-ftiday
acre-feetfday
acre-ftjmonth
acre-feetfmonth
acre-ftjyear
acre-feetfyear
ks
mgd
ML/day
KAF fday
MAF {day
KAF fmonth
MAF fmonth
KAF fyear
MAF [year

ft3
feet3

acre-feet
cfs-day

cfs-hr
kcfs-hr
liters
ML

GL

gal

B
KAF
MAF

The selected unit type, scale and unit is both a display setting and a configuration setting; when the
mass balance summary is computed, the computed slots are shown with these units. Precision can be set

from the View = Set Precision menu.

In fact, changing the unit, scale, or precision from this dialog actually changes the active Unit Scheme
(by adding exceptions). You can also change the settings from the Unit Scheme Manager by changing
attributes or activating a different scheme. Click HERE (Units.pdf, Section 2) for more information on Unit

Schemes.

RiverWare Technical Documentation: Slots
Revised: 7/17/18



93

Types of Slots
Mass Balance Summary

Note: When the computed results (Water Balances and Slot Sums) are referred 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.

Tree Display: As previously mentioned, the level “legend” buttons function to open the entire tree to
the indicated 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 39 Slots

Slot Groups | value [units [ Slot Groups [ value[units | Slot Groups [ value[units [
: River SW Budget 0.000 cfs [ River 5w Budget 0.000 cfs [ River 5w Budget 0.000 cfs
GW Budget 0.000 cfs 4k Reach Inflow 4201648 cfs (- Reach Inflow 4201648 cfs
CanalBudget  0.000 cfs = TotaDiversion 152.186 cfs " @ [P Bernardo.Gage Outfiow 4201648 cfs
4k sWreturns 250.502 cfs £} = TotaDiversion 152.186 cfs
= RiverSespage 19.468 cfs s, ] SanAcaciaDiversions. Total Diversion 152186 cfs
4P SW Inflow 24000 cfs - o SWreturns 250,502 cfs
= Reach Outfow 4304495 cfs & [ BernardoTosanAcadaUnit7Returns. Infiow2 0.000 cfs
= Openli/aterEvap 0.000 cfs - & [#] BernardoTosanAcaciaEastorainReturn. Inflon 2 250502 cfs
=[] 6w Budget 0.000 cfs £l = RiverSeepage 19.468 cfs
ok sWinflow to GW -18.464 cfs - 2 [P] BernardoTosanAcaciaseepageArea 1.5eepage 19.468 cfs
=P G Flow Out 0.184 cfs E- R SW Inflow 24000 cfs
= TotaRiparianET 12.993 cfs “ B [P rioPuerco.Gage Inflow 24.000 cfs
= PercToDeep Aquifer 46793 cfs £} = Reach Outfiow 4304495 cfs
g Change in Storage -15.597 cfs - @ [A] SanAcacisFloodway.Gage Inflow 4304.496 cfs
=R GW Flow In 0445 ofs £l = OpenlWaterEvap 0.000 cfs
4P WettedSandEvap 0.000 cfs - 2 [P BernardoTosanAcaciaseepageArea.Evaporation 0.000 cfs
- [#] canal Budget 0,000 cfs - [#] 6w Budget 0,000 cfs
4P TotalDiversion 152,186 cfs - SW inflow to GW -18.464 cfs
= Total AgDepletions 0711 ofs - [ BernardoTosanAcaciaGiArea1West.Inflow from Surface Water 2698 cfs
= TotalCanalSeepage 7262 ofs - [l [%] BernardoTosanAcaciaGW/Area River.Inflow from Surface Water 25878 cfs
= Canaloutfiow 284412 cfs - [l [%] BernardoTosanAcaciaGWArea1East.Inflow from Surface Water 4715 ofs
= Slreturns 222,755 cfs - 4 GW Flow Out 0.184 cfs
= TotalCropDeepPerc 0.151 cfs - [l [4] BernardoTosanAcaciaGW/AreaiiWest. Groundwater Flow Downstream  -0.073  cfs
9k CanallnfiowFromAbove  339.835 cfs - [l [4] BernardoTosanAcaciaGWArea River.Groundwater Flow Downstream  -0.054  cfs
=P Draininfiow 23770 ofs - [l [A4] BernardoTosanAcaciaGWArea1East.Groundwater Flow Downstream  -0.057 ¢fs
£} = TotaRiparianET 12.993 cfs
o s - [H

The View menu provides operations which effect data display

mﬁass Balance Summary: Mass Bal.Balz

within this dialog. File Edit | view
Adjust Width
Show Column: Units: The units column in the slot list can be v ys——

hidden. But, if slots having different unit types (other than flow/
volume or mass) are added to the list, units are unconditionally
shown and the option to hide the units column is disabled.

’T Show Series Values in Water Balances
’T Show Series Values in Slot Groups
’T Show Series Values in Slots
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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 toggles in the View menus are used to show/
hide the numeric values as illustrated on the following screenshot.

m Mass Balance Summary: MassBalObj.BernardoToSanAcacia

File Edit | view

Adjust Width
. @ djust Wi

=0l x|

=10l x|

’T Show

3 Water

’T Show
Timestep: ’T Show

Column: Units
ots |

Series Values in Water Balances

Series Values in Slot Groups j" &l

Recompute |

Recompute |

4.16.3 Other D

isplay Operations

From the Open Mass Balance Summary Slot dialog, you can:

« Show selected slots in an open slot dialog.

Show Series Values in Slots
F | Valuel Units
B[4 River SW Budaet 0,000 cfs
EH |3 GW Budget 0.000 cfs
B = SW inflow to GW -18.464 cfs
i [l Mﬂ BernardoToSanAcaciaGWArea 1West. Inflow from Surface Water 2.698 cfs
; Mﬂ BernardoToSanAcacaG\Warea 1River. Inflow from Surface Water -25.878 cfs
¥4 BernardoToSanAcacaGWArea 1East.Inflow from Surface Water 4,715 cfs
‘Flow Out 0.184 ofs
[l ﬂ BernardoToSanAcaciaGWArea 1West. Groundwater Flow Downstream  -0.073 cfs
ﬂ BernardoToSanAcacaG\WArea 1River. Groundwater Flow Downstream -0.054 cfs
| BernardoToSanAcaciaGWArea 1East.Groundwater Flow Downstream  -0.057  cfs
alRiparianET 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
ﬂ BernardoToSanAcacaG\WArea 1West, Percolation -15.388 cfs
ﬂ BernardoToSanAcaciaGVWArea 1River. Percolation -20.241 cfs
| BernardoToSanAcacaGWArea 1East. Percolation -11.164 cfs
nge in Storage -15.597 cfs
MassBalObj. Change in Storage BernardoToSanAcacia GW -15.587 cfs
'Flow In 0.445 cfs
ﬂ BernardoToSanAcaciaGWArea 1West. Groundwater Flow Upstream 0.312 cfs
ﬂ BernardoToSanAcaciaGWArea 1River. Groundwater Flow Upstream 0.080 cfs
| ﬂ BernardoToSanAcaciaGWArea 1East. Groundwater Flow Upstream 0.043 cfs
EH 5P WettedSandEvap 0.000 cfs
— - BernardoToSanAcaciaGWArea 1River. Evaporation 0.000 cfs

| ValuelUnits
0.000 cfs
0.000 cfs
-18.464 cfs
= Water
= Water
= Water
0,184 cfs
Downstream
Downstream
Downstream
12,993 cfs
-46.793 cfs
-15.597 «cfs
W
0.445 cfs
Upstream
Upstream
Upstream
0.000 cfs

» Show slots in a new SCT or in the single open SCT. You can show either the visible (in the tree), or
only the selected slots.

o Plot the selected slots.

« Copy selected slots, e.g. to an Output Device or to the Snapshot Manager.

These options ar

e described in the following sections:

Show Computed Slots in 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

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

12-31-1989 Sun 0.00 0 0.00-O 0.00°0 0.00° 0 0.00 0 0.00 O 0.00 0
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
-75.42.0 0.18.0 0.00°0 -128.43-°0 -53.30 O 0.47 O 0.00.0
-17.57. .0 0.18 O 0.00 O -127.76 0 -110,48 0 0470 0.00.0
-51.22 O -0.18 O 0.00 .0 -125.86 O -74.93 0 0.47°0 0.00 O
-49.0%° 0 0.13°0 0.00 O -124.71@ -75.91.0 0,460 0.00 @
£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: There is 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 series is
zero.
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Show Slots in an SCT: Computed
summary and referenced slots can be
shown in an SCT. If a single 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
visible in the slot list (i.e. excluding
those hidden under a closed tree
branch).

|Z| 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

>. BernardoToSanAcaciaGWArea 1West,

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

File Edit Slots Aggregation View Config DMI

Run Diagnostics GoTo

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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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 -- values in
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
slot lists in RiverWare, including the
general Output Device slot list and
the Snapshot Manager slot list.

File Edit Graph Data Window

=10l x|

E Ty L e O =t

[ »lalr IS

1200.00000 —

1000.00000

800.00000

600.00000 —|

% -
400.00000

200.00000

0.00000

-200.00000

2-16-2005 3-01-2005

3-16-2005

4-01-2005

—— NymphChacoConfluence.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

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 is itself a
series slot 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 TimeStepIfO Adjust
: [5)] .
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.

4.16.4 Dependent RPL Expression Slot Support

Mass Balance Summaries are designed in such a way 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 a run, 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 a Mass 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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« The automatic “end-of-run” mass balance computations are

performed in this order:

1. The RPL Expression slots in the Dependent Expression

|I| Mass Balance Summary: MassBalObj.Bel

File Edit Wiew

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

Slot Lists in ALL Mass Balance Summaries are cleared.

2. All Mass Balance Summaries are computed.

3. The RPL Expression slots in the Dependent Expression

Slot Lists in ALL Mass Balance Summaries are

evaluated.

» In addition, in the File menu, there is a Compute All Summa-
ries option that perform this model-wide computation (the

three steps in the prior item)

The Dependent Expression Slot panel

at the bottom of the Open Mass
Balance Summary Slot dialog
implements editing and display
operations similar to those of the
main slot list.

Add selected Slots to Open SC7T ...
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

'| L:r M G:W Budget

Note: If the dependent Expression
Slots use a different from the
model’s run timestep, they can’t
be displayed in the same SCT as
the computed summary slots and
slot references.

Clicking the Add button opens the
slot selector, initialized with Has
RPL Expression and Unit Type
(“Flow”) filters on by default.

4.16.5 Computation

When computed, the timestep size
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
set to those specified. For each

¢ | Mass Balance Summary: MassBalObj.Berna o m]
File Edit View
i35 | MassBalObj | IBernardDTDSElnAcacia Recompute |
3 Water Balam:esl 22 Slot Sums | 39 Slots |
Timestep: I.ﬁ.pr 26, 1992 ::I IFluw |cfs j Lﬁl
Slot Groups I 'u'alueIUnits I -
=[] River SW Budget 0.000 cfs
- 4P Reach Inflow 4201648 cfs
(- == TotalDiversion 152,186 cfs
- P SWreturns 250,502 cfs
[ == RiverSeepage 19.468 cfs
i = SW Infiow 24.000 cfs
(- == Reach Outflow 4304.496 cfs
#- == OpenWaterEvap 0.000 cfs
L;]--. GW Budget 0.000 cfe
. b swinflow to GW -18.464 cfs =l
I | Delete | | | | Set: '{,|='| |
- ¥ Dependent Expression Slots (11)
Expression slots evaluated after mass balance recomputation:
MassBalObj. TotalAnnual_agDepletion Yolume ;I
lume

MassBalObJ TotaIAnnuaI _OpenWaterE
MassBalObj. TotalAnnual _OutFlow

MassBalObj. TotalAnnual_TopFlow
MassBalObj, TotalAnnual_Wettedsandi

Open Slots ...
Copy Slots

Faste Slots

MassBalObj. TotalAnnual_RiparianDeph m
1 A

MassBalObj. TotalAnnual _SWInput Add Siots to Open SCT -3

Show Slats in Mew SCT ...

MassBalObi. TotalAnnual BudoetSummary

Volume T
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timestep in the run time range, any of the contained slots having a valid 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”.

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 “change in
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 selecting the “Compute All Summaries” operation in the “File”” menu of that dialog.

- Automatically, at the end of a run, immediately after the “end-of-run” RPL Expression Slots evalua-
tion. This is performed unconditionally.

As a tool 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.

4.16.6 Persistence

All Mass Balance Summary configuration information is stored on the Mass Balance Summary Slot.
This is applied both in the RiverWare model file and in Export files.

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

A Mass Balance Summary Slot’s configuration can also be saved to, and read from a file using Export
and Import operations in File menu.
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5. DateTime Values in Slots

In addition to the standard unit types (Flow, Length, Volume, etc...) that can be configured on custom
slots. It is possible to add slots that have values in the slot that represents a DateTime. This is possible
by configuring the slot to have a DateTime unit type. Following is a walk through describing how to
add a slot with a DateTime value. Following that is a description of each of the date times and a
description of how to use the values in RPL.

5.1 Walk-through: Adding a Slot with DateTime Values

To introduce how DateTime Values exist e ——— — I
on RiverWare Slots, this section walks ——  Object Na [l Add Series Slot
the user through the process of creating a = Add Series Slot with Expression
Series Slot with DateTime value on a Slots | Descript L Add Integer Indexed Series Slot
Data Object. Add AggsSeries Slot
December 31, 19| .
Add Integer Indexed AggSeries Slot

STEP 1: Create a Data Object and Add ’m Add Series Slot with Periodic Input
. dd Table S|

a Series Slot, or any of the following e

types of Slots. All of the following support DateTime values:

« Series Slot
« AggSeries Slot
« Table Slot
« Scalar Slot

STEP 2: From the object dialog, double click on your new Series Slot to show the Open Series Slot

dialog.
TEP 3: From th n Series Slot’s View men

S 3 .o the Open Series S ot’s Vie enu, [ BasinDataSeries00001 Ecpi=nlE

select Configure to open the Series Slot Configuration :

dialog box Fle Edit [View | TimeStep1/O  »|

1alog [ Configure... Alt+Shift+C

Vi Time Series Range...

| scroll: | Dy Edit Column Labels...
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Walk-through: Adding a Slot with DateTime Values

STEP 4: From the.Serles Slot Conﬂguratlon d1.a10g (TR Configure siot )
box, select the last item from the Unit Type option
menu: DateTime. Object: [E BasinData
) ) ) Slot : SeriesD0O0D0
The “DateTlme” Uplt Type, ar}d the e}ght supported IF] Values are integers
DateTime User Units are special in RiverWare. Units
These selections cause the Slot’s values to be Unit Type: [NONE =
displayed and edited as DateTimes rather than as T @ IFIIOHE
. oW
numeric values. © Use NON Volume
. . . i . Use setf k‘:ggth _ e "SeriesD0000"
Unlike switching between ordinary Unit Types, © Use cusl Time £
switching to the “Date Time” Unit Type, and Units: || prerdY
between the various DateTime “User Units” causes a precision: | Velodity W
change in the underlying Slot values. The user must '] Repair if AreaPerTime V)
confirm these changes with this popup dialog. Min and M_atm" A
“ Density
B4 iy Datr = oe pin valve: POV E
Selacting the DateTime "Unit Type” N
l % will change the underlying slot data.
[ ok || cancel |
STEP S: As a result of switching to the “DateTime” ,
Unit Type and clicking apply, configuration properties B Configure Siot
associated with only numeric values are hidden (e.g. Object: [¥ BasinData
Min/Max values, Display Format, Convergence). Slot : FillDate
Notice the eight different “User Units” associated with DU::t:esm ntegers
the DateTime Unit Type. You can keep the default )
Unit Type: [Datel'lme hd

selection, “FullDateTime”... Click OK.

Units: |FullDateTime *

Note: AggSeries Slots and Table Slots support i ulDateTime
independent Numeric / DateTime configuration on each Dpt'mlj MonthAndDay
1 [T] 1s U TimeOfYear
column. DayOfMonth

[ fmeoiay ¥ [ Reset ] [ cancel

Year
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STEP 6: As aresult of select.ing a “DateTime” unit, the'Edit TR oo =)
Date/Time Slot Values: area is added to the Open Slot dialog.

The entry and selection fields shown within the Edit Date/ FillDate
Time Slot Values: area depend on which DateTime “User Value: FullDateTime
Unit” selection was made. For the FullDateTime selection, Edit Date/Time Slot Values:
two alternative entry modes are available, selectable with the January 1, 1996 =
checkbox on the left.
Dec 31, 1995 HE
« Timestep Spinner -- for DateTimes on Timestep Boundar- T
. " u alime it
ies. (first image). 12-31-1995 Sun DT Nall O
» Unconstrained Date/Times -- for selection of any Date- 01-01-1996 Mon 24:00 January 1, 1996 I
Time within the supported RiverWare date range. (second DRSNS ARne .
. 01-03-1996 Wed DT Nal [
image).... 01-04-1996 Thu DT Nali O
. . . e 01-05-1996 Fri DT NaN O
Try makmg different cell sqlectlpns, hitting th@ Apply button 061996 Sat o -
and repeating these steps with different DateTime entry
values.
Notice that the Value field at the top of the Open Slot [P —— -

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 a range of cells is selected with the first and last
cell having valid values, interpolated DateTimes can be
assigned to the intervening cells. Try: Edit w
Interpolate (not illustrated here).

Plotting of DateTime value series is also 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.

File Edit View TimeStep I/0 Adjust

File Edit View TimeStep I/O Adjust

Fillpate
Value: FullDateTime

Edit Date/Time Slot Values:

[ 24 ~ |:00 Feb -~ 10th -~ 19965 | Apply

Dec 31, 1995 1 E
FullDateTime -
12-31-1995 Sun DT Nal O

01-01-1996 Mon 24:00 January 1, 1996 I
01-02-1996 Tue 24:00 February 10, 1996 I

01-03-1996 Wed DT NaN O
01-04-1996 Thu G o
01-05-1996 Fri -
|01-06-1996 Sat DT Hall O -

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

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

5.2 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
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configurations. The screenshots shown are for a Scalar slot but they are applicable to the other

supported slots as well

DateTime User Unit

Example Selection Mechanism

Full DateTime

Month

Month and Day

Time of Year

Day of Month

Time of Month

Time of Day

Year

18:00 May 16, 2007 : :
Edit D ate/ Time Slot Walues:

15:00 May 16, 2007 =

Timestep Spinner or
Edit Date/Time Slot Values:
118 »|[:00 »| |Map »| |16th »||2007 &

Unconstrained Date/Times

Janua
Ty Edit D ate/Time Slot Yalues:
Januany -
Month pulldown menu
January 1st - )
Edit Diate/Time Slat Walues:
January | | 1st b
Month and Day pulldown menu
24:00 Jan. 1 ) ;
Edit Date/Time Slot Walues:
24 |+ [-00 Jan | [Tt v
Hour, Month, Day pulldown menu
Ist
Edit Diate/ Time Slat Walues:
Day of Month pulldown menu
24:00 1st
Edit Date/Time Slot 'V alues:
24 »| [ 00 1t W
Hour and Day of Month pulldown menu
24:00 - ;
Edit Date/Time Slot Walues:
24 v| [0
Hour pulldown menu
2000

Edit D ate/Time Slot Walues:

2000 3

Year Spinner

Apply
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5.3 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 DATETIME 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” |Z||E|r5__<|
File Edit Rule Yiew

Name: [Fulel | [RPL 5et Mot Loaded
DateStorage.Start of Water Year [|=DateToNumber ( @"24:00:00 September 1, Previous Year" )

M Rule Editor - "C:/Temp/SampleRuleset.rls : Policy Group1 : Rule2” |Z||E|P5__<|
File Edit Rule Wiew
Mame: |Fule2 | [RPL 5et Mot Loaded

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

The following links will take you to the appropriate documentation

« DateToNumber - This function converts a DATETIME to the corresponding number. Click HERE
(RPLPredefinedFunctions.pdf, Section 24) for more information.

« NumberToDate - This function converts a number to a corresponding DateTime. Click HERE (RPLPre-
definedFunctions.pdf, Section 132) for more information

5.4 Conversion of DateTimes to Numeric Values

Although rare, you may need to see the value that is stored on the slot. Use the Unit Converter and the
DateTime unit type for this purpose. This is described in detail HERE (Units.pdf, Section 3.2).

RiverWare Technical Documentation: Slots
Revised: 7/17/18



Notes on Series Slots

6. Notes on Series Slots

6.1 Introduction

Annotation of series slots using “Notes” allows you to comment on data in a RiverWare model. For
example, you may:

« Document certain characteristics of input data such as filled values, storm events, etc.

« Provide meta-data on the source of the input data.

« Call attention to specific operations, decisions, or outcomes for a model run.

Notes are for documentation purposes; they do not affect the solution and they cannot be accessed (read
or assigned) via rules or other RPL sets. In general, notes are available for all types of series (Series,

Multi, Agg, Series with Expression) and can be edited via the Open Slot dialogs, the SCT, and the Edit
Account dialogs.

So what are Notes? Notes are short text strings that are associated with one or more timesteps. Each
note belongs to 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.

Notes can be imported and exported:

« From/to text files using the Control File-Executable (non-direct-to-database) DMI functionality as
described HERE (Section 6.9)

« From/to an external xml file using the Note Group Manager as described HERE (Section 6.8)

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.
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Display and Editing of Notes

6.1.1 Notes

A Note is a text string that is associated with a series slot at a timestep
and each note belongs to a Note Group. A Note has the following
properties:

1. Note text: The text string that makes up the Note.

2. Note group membership: A note belongs to exactly one Note Group.
3. Slots and timesteps: A note is applied to one or more series slots at
specified timesteps

6.1.2 Note Groups

A Note Group is composed of three properties:

1. Name: a name is generally provided by the user. Icon:
2. Icon Color: A note group has one of eight basic B Green  [@
colors. E ‘vellow

E EBlue
3. Set of Notes: A Note Group has a set of one or Bl Cvan
more text Notes. Bl Gray

B Magenta m

6.2 Display and Editing of Notes E it

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 Series Slots and Edit Account dialogs), the presence
of a note is shown by a small icon to the left of the value. The color of
the icon is defined for the Note Group. Mousing over the icon displays a
tool tip with the Note’s text.

Cells having more than one note have a special icon suggesting one
note stacked on the other. The tool tip lists each note, one per line. See
image to the right.That icon is always yellow and does not reflect the
color of any of the corresponding Note Groups.

The note text can be shown in a separate column using the View w
Show Notes Column toggle menu item.

02-1995
03-1995
04-1995
05-1995
0&-1995
07-1995

|I| Edit Mote Group

MNote Group Mame:

240164 O
230576 O

S06478 O

C4A3A1 L
|L|:uwest Flaws in Year
-

[

1143796 O

ExkremeEvents
l ’ Cancel
02-1995 540164 | O
03-1995 530576 |0
04-1995 S06475 | O
05-1995 Lot AT
|L|:-west Flawy in Year
06-19395 T
07-1995 1143796 O
07-1995 1145796 |0
08-1995 EtL\\g 1268175 O
09_1995 Pl B e v B 1
Maz Flow in Run
10-1995 Highest Inflow in Year
11-1995 259939 |0

Note: You can configure your preferences on whether or not to show the Notes column using

Slot Dialog Display Preferences described HERE (Section 2.1.5.2).
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If the Notes Column is visible and

the open slot belongs to one and acre-feet/montt Notss "“
onlybone Not(e1 Sroqp, 21 new potg 01-1995 915507 |0
can be created by simply typmg n 02-1995 40164 B
the Notes Column. The Note will be
, 03-1995 530576 O
created as a member of the slot’s
04-1995 S0e47E E Bl Lowest Flow in vear
Note Group.
05-1995 546361 O
06-1995 739792 O
07-1995 1148796 O
05-1995 | Eh 1268175 O [E] Max Flow in Run; Highest Inflow in Year
09-1995 618772 O

When one or more notes exist

ona particular Slot/Timestep, 07-1993 B INERL el B 1a: Flow in Fun; Highest Inflow in vear

the context menu (right-click) | 08-1993 1095098 O Copy Time

on the cell includes a submenu | 09-1993 666761 O Global Time Scrall

for each note. See the image 10-1993 514434 O

below. The title of the 11-1993 585535 O Copy

submenu shows the Note 12-1993 551218 O Expart Capy...

Group icon and the Note Text. [511004 912473 |0 add Nate... |

The squénu contains three 02-1994 549358 O Max Flow in Run m
operations: 03-1994 572223 O | B Highest Inflow in Year  # Edit Moke .,

» Copy Note: The Copy Note | n4-1994 543557 O Remaove Mote

menu item copies a Note

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. You may change the note text, or move the note to a different Note Group (poten-
tially 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 via the Note Navigation menu button. [ | Mead. Total Inflows FE&)
See the screenshot to the right. Items in the Note File Edit Wiew TimeStep I/0  Adjust
Navigation menu having a bullet indicate that the

timestep of the note matches that of the timestep Total Inflows |
spinner. Walue: acre-feetfmonth
Holding down the Shift Key while selecting an Scrall: | | Jul 1993 s [ Elv] @

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

Fe e p— B Lowest Flow in Year

6.3 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 a cell

Select Add Note... from the context-sensitive pop-up menu. This will open the Note Group Manager
which is described in detail HERE (Section 6.4).

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

Choose the slots and timesteps to which the note should apply by clicking on the Add Entry Using
Context button. This opens the Apply Notes to Slots dialog which is described HERE (Section 6.5). The
slot and timestep from which this right-click operation began are selected.

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 6.4)

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 6.5).

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 a cell that has the desired noted.
Select the note from the context-sensitive menu and choose Copy Note.
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« Go to the destination slot and timestep and right-click in the cell.

¢ Choose Paste Note: Name.

6.4 Note Group Manager Dialog

The Note Group Manager
and supporting sub-dialogs
are used to maintain the set

| File

of notes on series slots.

This dialog is arranged
vertically in three
hierarchically defined
panels as shown in the
following figure: Note

Note Groups Panel

E] MNote Groups: 2 of 4 Selected

Create Group... | |Edit Selected Group... | |Delete Selected] [ Import... ] [ExportSeIected...]

e

Mote Group

E ExtremeEvents
B HighFlows
B LowFlows
[El SpecialOps

2 of 2 Selected

Create Mote...| |Edit Selected Mote,.. | |Delete Selected Motes

Mote : MNote Group

B Lowest Flow in Year LowFlows
El Min FlowsReleased  SpecialOps

Groups, Notes, and Slots.

The first two panels can

show either a list or a =
pulldown menu, controlled g
by the triangle arrow button |
in each panel. The combo %
boxes allow for the selection | Z
of a single item (Note Group

or Note), or “All” items.

The panels are used ina top | —
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

0 of 2 Selected

Slot : Timestep Mote Group

Mead.Total Inflows  24:00 Mar311993 [E] Min FlowsReleased [] SpecialOps
Mead.Total Inflows ~ 24:00 Mar311993 B Lowest FlowinYear B LowFlows

|Add Entry Using Context: | [#4] Mead.Total Inflows / 24:00 Mar 31 1993

or more Notes in the Notes
panel and the member slots

and timesteps are displayed in the Slots panel.

Following is a description of these three panels.

6.4.1 Note Groups panel:

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

« Create Group...
» Edit Selected Group...
» Delete Selected
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« Import... (Described HERE (Section 6.8))
« Export Selected...(Described HERE (Section 6.8))

The first three 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:

|Z| Create Note Group [{| Edit Mote Group
Icon: Moke Group Mame: Icon: Moke Group Name:
|E| Yellow V| | | |E| Green v| |ExtremeEvents| |
[ (04 ] ’ Cancel ] I QK l ’ Zancel ]

6.4.2 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 a new 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.

|I| Create Note |z| Edit Note

Moke Group Mote Group

| [ ExtremeEverts vl Criginal Selection: [E] ExtremeEvents

Mew Selection: | [E] ExtremeEvents W

Maoke Texk

MNote Text
Mewy: | |

Criginal: 100 Year Flood

oK Mew: |100 Year Flood| |
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6.4.3 Slots:

For the selected
Note(s) in the middle
panel, the Slots panel
shows the slots and
timesteps to which the
note has been applied:

Both the Add Slot
Entries... and Add
Entry Using Context:
buttons bring up the

Sloks
Add Slak Entries... | Delete Selected Entries 0 af 4 Selected
Slat Timestep Make GEroup o+

24:00 May 31 1993 [E] Min Flows Released [E] Speciallps

Mead, Tokal Inflows
Mead. Tokal Inflows  24:00 May 31 1993 Bl Lowest Flow in Year Bl LowFlows o

|dd Entry Using Context: | [] Mead. Total Inflows [ 24:00 May 31 1993
Slot / Timestep context

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 in a slot or SCT
then choosing Add (or Edit) Note. The current context (Object.Slot and Timestep) is listed on the same

line as the button.
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6.5 Apply Note to Slots dialog

The Apply Note to Slots dialog allows the user to
associate a particular note with one or more Slots at one (< Apply Note to Slots E)X

or more contiguous timesteps. Apply Noke to Slots at Timesteps
The list of slots and the timestep selections are Group: | B LowFlows v
sometimes pre-gelec‘@d, depending on how ‘Fhe Apply Mote: | [l Lowest Flow in vear 3
Note to Slots dialog is shown. These selections can be
modified before creating the new Note/Slot/Timestep Slots
associations. I Add Slats. .. l ’Remwe Selecked Slots
The Group and Note combo boxes can be modified to :
Slak Skep Size

select a different note. Only one note can be selected at
any one time.

Additional Slots can be added to the Slot List by
clicking the “Add Slots...” button. This brings up the

Mead, Total Inflows 1 Month

1 Slots (1 selected), Timestep Size: 1 Manth

RiverWare Slot Selector. Timeskeps
Slots can be removed from the Slot List by selecting May, 1993 >
items in the list and clicking the “Remove Selected T

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

4

Last Timestep: June, 1993

4k

: . Timestep Count:
In the Timesteps section, the user can choose one meskzp Eaurs [

timestep or range of timesteps (continuous only) to

) . Apply selected note to 2 SlokfTimesteps. ..
which the note will apply.

ok || apy || close

The OK or Apply buttons are enabled only if the inputs
specify a valid state representing Note/Slot/Timestep
associations that are not yet existing. For one thing, all
of the Slots in 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 Slots in the list (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 Slot list is empty.

« 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.
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6.6 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 a run, 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.

;f;fi:ecsox}:;ct;tzoxr;;)efsrsliosﬁz fs ! k4 RPL Parameters (saved with model)
optional and is controlled on a

: . Enable RPL Debuggi
model-wide basis by a [ 8 Enable ebugging

parameter selection in the RPL Mumeric Comparison Tolerance: | 0,001
Parameters dlalog- This dlalog Collect and Display Motes from Referenced Slots in Series Slots With Expressions
is available from the RiverWare

. WHILE Expression Maximum # of Iterations: | 10000
workspace under the Policy F

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 a tool
tip when mousing over a note icon, will show the text of the note followed by the source slot name in
parentheses.

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 a cell for a collected 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 a source slot is deleted from the model, the collected notes that refer to that
source slot will also be deleted.
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Collected Notes on Expression Slots

|I| GREENBOOK Heron.Losl unas_QOutflows
File  Edit  ‘iew

Expression

Adjust

| LosLunas_Cutflows

Value: | 415895867765

| acre-fk

Evaluation Time:

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

End of run

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
02-24-2011 Thu
02-25-2011 Fri
0z2-26-2011 Sat
0z-27-2011 Sun

acre-ft Maokes

0,00 o
0,00 0

== . ..

Copy Time
Global Time Scroll

Copy
Export Copyw...

add Mote, .,

¥

er

02-25-2011 Man T
03-01-2011 Tue 0.00 o
03-02-2011 Wed 0.00 o
03-03-2011 Thu 0.00 o
03-04-2011 Fri 0.00 O
03-02-2011 Sak 0,00

Copy Make
Edit MNake ...
Rernove Moke

Maoke Source: HeronLosLunas, Qukflaw ..

“er (Heron*LosLunas. Cutflaw)

(] (E) (]

Show:  [] Description
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6.7 Accounting Multi Slot Notes

Accounting multislots, such as storage account inflow or outflow, have a subslot for each supply linked
to the multislot. You can add a note to the multi slot or the supply/subslot.

When you add a note to a multi slot that has
one or more subslots/supplies, a confirmation
asks you which you would like to use.
Typically, it is better practice to add the note to
one of the linked supplies, as shown.

When a note is added to a linked supply, the
note is automatically propagated to the

¢ Add Note

Add note to this "Inflow™ slot, or a linked supply?

() Abiquiu~SantaFeCity.Inflow

Supply: SantaFeCityHeronToSantaFeCityAbiquiuElVadoToAbiquiuL ocalinflowToSantaFeCity Abiquiu
(_J) Supply: SantaFeCityElVadoToSantaFeCityAbiquiuElVadoToAbiquiuLocallnflowToSantaFeCityAbiquiu

Continue... Cancel

multislots on either end of the supply. Notes propagated in this way are assigned a source slot
corresponding to the supply. The display of the propagated note is similar to collected notes HERE
(Section 6.6), where the source slot name is displayed in parentheses after the note text in the notes
column, and the right-click context menu contains an item for the source slot that, when clicked, will
open the source supply’s slot dialog. When a note on the supply is deleted, or the supply itself is
deleted, propagated notes will be removed from the corresponding accounting multi slots.

| P4 Abiguiu*SantaFe.Outflo

File  Edit

i 122,648625

Jan 1, 2009

View TimeStep /O  Accounting

@ Outflow

Value:

Adjust

cfs
+ (B [eu) E) 1)

Abiquiu
ASantaFe

Abiquiu
*Albuquerque
Qutflow Inflow Inflow Inflow Inflow
Total Total Total Total Total
cfs cfs cfs cfs cfs

167.79 16779 1

Abiquiu Abiquiu  BlwAbiquiu

12-31-2008 Wed

“LosAlamc “Reclamal “5antaFeAbiquiuR *SantaFeAbigu

BlwAbiquiu Abiquiu
“SantaFe
Outflow

Motes

Inflow
Total
cfs

0

01-01-2009 Thu p 0
01-02-2009 Fri  [E 14265 P B 14265 1
01-03-2009 Sat 12245 P 12245 1
01-04-2009 Sun 13601 P 13601 1
01-05-2009 Mon :
01-06-2009 Tue
01-07-2009 Wed 143
01-08-2009 Thu 104
01-09-2009 Fri 20
01-10-2009 Sat
01-11-2009 Sun
011-12-2009 Mon
01-13-2009 Tue
011-14-2009 Wed
01-15-2009 Thu
01-16-2009 Fri
01-17-2009 Sat Add Note...

106 Set to Input
Clear Non-Inputs
Clear Values

Clear All Values

Copy Time
Global Time Scroll
Linked Slots

Copy
Export Copy...

000 0000000000000 o|lo
OO0 0000000000000 o|o

(=]

0
O B Letter Water Release (SantaFeAbiquiuToAlbuquerqueAbiquiu.Supply)
0
0
0 B Kayak Races (SantaFeAbiquiuToSantaFeAbiquiuRGOtowiBlwAbiquiu.
0

O 0000000~ ==~—=+—=000O0O|o

o 0000000000

< B Kayak Races Copy Note

Edit Mote ...

Show Subslots (5)
Remove Note
Show: [ Description

MNote Source: SantaFeAbiquiuToSantaFeAbiquiuRGOtowiBlwAbiquiuSupply ...

Abiquiu~SantaFe. Outflow (5 supplies)
1wvalue: 122,65 [cfs] - "Kayak Races” [Recreation Events]

RiverWare Technical Documentation: Slots
Revised: 7/17/18



117

Notes on Series Slots
Import / Export of Notes

6.8 Import / Export of Notes

Notes can be imported or exported to a text (xml) file. The export/import functionality allows notes
made in a copy of a model to be transferred back into the original.

Clicking the Import... or Export Selected... buttons brings up a file selector to specify an import or
export file for Note Groups. These operation are also available from menu items in the File menu at the
top of the dialog. Exporting one or more selected Note Groups will write information to the file for the
group, its notes, and the slot associations for those notes. On import from a file, a Note Group is created
if it does not already exist, notes in the group are created if they do not already exist, and slot
associations for the notes are created if they do not already exist. A feedback dialog will indicate if note
associations with slots cannot be made (i.e. if the slot is not in the new model).

6.9 DMI I/O

Notes can be output from RiverWare slots to data files using control file-executable DMI’s. The control
file keyword used to specify notes is as follows:

slot anno = true
The default value for slot_anno (i.e. slot annotations) is false, meaning no Notes will be written.

A line in RiverWare time series format (for DMI import or from DMI export) containing a note will be
formatted as:

<value> 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 is the note itself. The “<“a “>” 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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7. Find Slot References

RiverWare models are often built by multiple modelers over many years. Sometimes, slots are created
for a particular task. When the task is over, the slot is set aside and may never be used again, but no-one
wants to delete the slot for fear that it is accessed somewhere else. In addition, you may want to know
where a slot on a simulation object is used. Are there any plots or output devices for
Reservoir.Outflow? Is it imported or exported by any DMIs? There are many places in RiverWare
where a slot can be referenced. Finding these references for a particular slot would be a very tedious
and time consuming task. For this reason, a utility was created to centralize and streamline this search
process. This section describes this utility which searches through a model to find references to
specified slots.

The utility then lists where the slot is referenced and you can investigate the matches. If you determine
that the slots are obsolete or no longer necessary, you can delete the slots (custom slots) directly from
this utility.

The Find Slot References
dialog is available from the
Workspace = Slots menu.

File  Control Policy DMI Accounting Utiittes Units  Soipts Test  H

Objects [ i — 7
ALY
3

Object Clusters

15 Open Slots. .. I =hc
Smart Linker. .. Close all Slots bOp
Edit Links... Find Inputs...

Edit Subbasins... Find Descriptions. ..

List Subbasins Membership... Find Slot References...

TimsFord Open Computational Subbasin -~ ¥ Configure Slats. ..

I T
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Slots
The general work flow of the Eq|Finc Siot Reterences
dialog is to add slots to the list
Slots 1.
(1), select the areas to search (2),
e [ Add Slots... l [Clear All Slots | |Clear Selected Slots 0 of & slots selected
and initiate the search for :
references to the chosen slots (3). Set _ _
. Apalachia Con.Discharge Guide 2
Found references are listed as + Apalachia Con. Allowable Fluctuations
Sub—items under the SlOt (4) 4 Apalachia Con.ApalOcoee IMinFlowCushion
. . . DML Database DMI Initialize Inputs
Double click an item to open that Output Device: PlotPage Plot Appal Con
Cutput Device Riverware Data File 4. RDF Appal Con
reference- SlOtS no longer needed QOutput Device Comma Delimited File Comma Delimited Apal Con
can be Selected and deleted from :Ouu:nut Device Comma Sep_arated Values File Comma Separated Apal Con
h del using the Delete |Output Device Tabdullar Series Slot Report Tabdullar Series Slot Rept Apal Con
the mo Output Device Model Report Model Report Apap Con
Output Device Chart Chart Apal Con
SeIeCted SIOts from MOdeI Output Device Excel File Excel Apal Con
button (5) Output Device Plot Page Template Plot Template Apal Con
RPL Optimization Goal Set (from model file) @ 12.1.3. 1: Constraint Statement Expression: §
RPL Optimization Goal Set (from model file) 15.1.1. 1: Constraint Statement Expression: &
e following sections describe E
. Script Initialize Model
these steps and configuration scT Apalachia Compare. sct
OptiOl’lS iIl more detail' > Apalachia Con.Balancing Guide
: > Apalachia Con.Bottom of Daily Operation Zone
> Apalachia Con.CombinedApalOcoee IMinFlow
> Apalachia Con.Day10utflow
7 1 Slots > Apalachia Con.Discharge Guide 1

The Slots frame is where you
select the slots for which to look
for references.

« The Add Slots button opens
the slot selector to choose slots
to add to the list.

o The Clear All Slots button
removes all slots from the slot
list.

Search
RPL Sets
Search string: @ "Slot” 2. 5CTs
) "Object.Slot"™ Scripts

Ca 3.

Delete Selected Slots from Model 5.

Output Devices glot Sets

DMIs

« The Clear Selected Slots button removes only the selected slots from the list.

7.2 Search

Check the areas where you would like to search for references to your slots and click the Search button
to initiate the search. Search results are listed as sub-items under each slot. Sorting the search results by
clicking on the row header will group together slots with results versus slots without results. Following
is a description of the areas to search:

« RPL Sets - Search through the following RPL expressions/sets open in the RiverWare session:

* Expression Slots (i.e. the RPL expressions shown on the open slot dialog)

* Expression Slot Functions Set

¢ Global Functions Sets
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* Initialization Rules Set

e Iterative MRM Rules Set

* Object Level Accounting Method Set
* Optimization Goal Sets

* Rulebased Simulation Rulesets

The two radio buttons allow for the search string to be the “Slot” name or the complete “Object.Slot”
name. Any occurrences of the specified string in RPL will be located, so may identify places that are
not actually references to the slot. For example, if you have BigRes.Inflow in the slot list, the follow-
ing will occur:

* “Slot”: Any occurrence of the string “Inflow” will be found including references to the Inflow on
each reservoir, reach, control point, etc in the model. But, this setting is useful to search RPL logic
where the slot names are created during RPL evaluation. For example a FOR loop that is looping
over reservoirs and creating the slot using the expression: Res.“Inflow”.

* “Object.Slot”: Only occurrences of the slot/string “BigRes.Inflow” will be found. The search is a
basic text search, so the utility will find references to BigRes.Inflow and BigRes.Inflow Sum.

Double-clicking a RPL result item will open the associated RPL set dialog so you can examine the
reference.
« Output Devices - Search through output devices to see if the specified slots are referenced in the con-
figuration of the device. An output device result line gives the type of the device and the device’s
name. Double-clicking the line will open the configuration dialog for the device.

« SCTs - Search open SCTs to find specified slots in the configuration of the SCT. An SCT result line
gives the name of the SCT and double-clicking the line brings up the associated SCT dialog. Note that
a slot may be used in the configuration of a custom summary row for the SCT that might not be visible
under the current SCT view orientation.

« Scripts - Search scripts in the model to find references to the specified slots in script actions. A script
result line gives the name of the script and double-clicking the line opens the script editor dialog.

« Slot Sets - Search for references to the specified slots in Slot Sets. A result line gives the name of the
Slot Set. Double-click the line to open the Slot Set Manager.

« DMils - Search DMlIs in the model to find if the specified slots are imported or exported with the DMI.
A DMI result line gives the type of the DMI and its name. Searching control file-executable and trace
directory type DMIs requires parsing the associated control file. If there is a problem during this DMI
validation, error messages will be posted in the diagnostic window. Double-clicking a DMI result line
will open the DMI’s edit dialog.

7.3 Deleting Slots

If you search for references to one or more slots and find that they are no longer needed, you can use the
Delete Selected Slots From Model button at the bottom of the dialog to permanently delete them from
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the model. This is only allowed for custom slots. If the slot is a simulation slot, these are not deleted; a
warning message is issued indicating the number of slots not deleted.
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8. Slot Sets

Many utilities in RiverWare require you to specify a set of slots, e.g., as part of the configuration of
DSS datasets, scripts, and output devices. You can either specify the slots in the configuration of each
utility or you can create and name a collection of slots in the Slot Set Manager and refer to that set in
one or more utilities.

A Slot Set is a named collection of slots. Slot sets support wildcarding and can be referenced in
contexts that require a user-specified set of slots, such as Script actions, DMI datasets, and Output
Devices. Where the same set of slots is used in multiple contexts within the same model, the use of
named slot sets eliminate duplication of input effort and ensures consistency across the multiple uses.
Within RPL, Slot Sets provide a re-usable collection of slots that can be referenced by a RPL
predefined function.

8.1 Managing Slot Sets

Slot sets are created, deleted and organized in the Slot Set Manager.

8.1.1 Accessing the Slot Set Manager

To open the Slot Set Manager, use the Workspace = Slots = Slot Set Management... menu. The
following dialog opens:

rd Slot Set Manager = B
Sets
Name # Slots Type
+ ¥ Add Set: |Enter New Set Name [ pynamic =p —
Slots
No set selected
Close
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The upper portion (the Sets panel) shows the sets defined in the model; if one of these slots is selected,
the lower portion (the Slots panel) lists the slots in the selected set. A screenshot of the manager dialog
for a model with multiple sets is shown below:

rd Slot Set Manager = =
Sets
Mame # Slots Type
Reservoir Inflaws 6 Dynamic
Reservoir Hydrologic Inflows 6 Static
Storage at Top of Cons Poaol & Dynamic
iAll Slots with OMI Input 15 Static
+ & Add Set: |Enter Mew Set Name [] pynamic  <p =

Slots: All Slots with DMI Input

Clear.Inflow A
Eagle.Inflow
Emerald.Inflow
Oak.Inflow

MAl Turannisa Tnflois

+ ¥ 4 =

W

Close

The selected set in the Sets panel is highlighted in blue, and its slots are shown in the Slots panel. In
addition to the slot set name, the Sets panel shows the number of slots in each set and whether the set is

Dynamic or Static.
To re-arrange the order of the sets, use the arrow buttons to move the selected row up or down. To

create a new Set, enter a name in the Add Set field, choose whether it is Dynamic (or conversely Static)
and then click the green plus button. A slot selector will open allowing you to define the slots in the set.

Note: Choosing whether a set is dynamic or static must be done at the time the set is
created. It influences how the slot selection is made. The type of set cannot be changed
later; although you can delete and re-create it.

The two types of sets are:

 Static Slot Sets contain an ordered list of slots that will not change automatically. You can add and
remove slots from the set manually, as well as rearrange their order, but the set will not be updated if
slots are added to the model. These are described HERE (Section 8.1.2)

« Dynamic Slot Sets contain a symbolically specified slot selection. With this type of set, if you add an
object/slot to the model that meets the set definition, it will automatically be added to the set. These
are described HERE (Section 8.1.3).
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8.1.2 Static Sets

Static Slot Sets

i ) Slot Set Manager = B
contain a list of
. Sets
slots that will
not change Name # Slots Type
. Reservoir Inflows 0 Dynamic
al]—tomatlcally- Reservoir Hydrologic Inflows & Static
The contents Storage at Top of Cons Pool 0 Dynamic
All Slots with DMI Input 15 Static
and order of New Static Set 0 Static
slots in a static
set are Speciﬁed + ¥ Add Set: |Enter New Set Name [] Dynamic  =p
when the set is .
Slots: New Static Set
created and only .
change when the ¢ Select Slots to Append to the Set "New Static Set”
slot set is edited. Show Slots on: (@) Objects Accounts Supplies Other:  Exchanges -
Object Types: 1 (of 7) Objects: 1 (of 8) <] ] Slots: 4 (of 87)
Al nvert Al Invert Show Columns: [ | AggSeries
Obj Type -
C Type Object All Invert
onfluence -
ControlPoint LevelPow i Clear Object  Slot Cols
DataObj LevelPow ﬁ Eagle ,ﬁ, Clear Plant Power Limit 1
Reach LevelPow ) Emerald | & Clear Fool Elevation 1
Reservoir LevelPow £ Oak 3:2
PawerReservoir LevelPow ﬂ Turquoise i Clear _Power 1
LevelPowerReservoir LevelPow ﬁ VWhite ,é, Clear Power Plant Cap Fraction 1
The resulting Cancel
Static set looks
like:
All Slots with DMI Input 15 Static
iNew Static Set 4 Static
+ & Add Set: | Mew Static Set [] pynamic  <p =
Add/
Slots: New Static Set Remove
Clear.Outflow Slots from
Rearrange i the Set

Clear.Inflow

Slots \ Clear.Pool Elevation
+ ¥

Close

/

Notice the buttons to rearrange the slots and add or remove slots from the set.
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8.1.3 Dynamic Sets
Dynamic Slot Sets

. (] Slot Set Manager = =
contain a
symbolically Lo
specified slot MName £ Slots Type ~
selection The Reservoir Hydrologic Inflows 6 Static
: Storage at Top of Cons Pool & Dynamic
contents and order All Slots with DM Tnput 15 Static
1 Mew Static Set 4 Static
Zf the SlOtT mna Mew Dynamic Set 0 Dynamic W
namic slot set
y . + ¥ Add Set: |Enter New Set Name Dynamic =P =
are determined
when the set is Slots: New Dynamic Set
used, by evaluatmg (] Select Slots for the Set "New Dynamic Set”
the set
. . : @ Obj : ' : -
spec1ﬁcat10n. The Show Slots on: (@ Objects Accounts Supplies Other:  Exchanges
set specification Object Types: 1 (of 7) Objects: * (of &) <1| | @ | Slots: * (of 18) -
may include Al Tnvert -
. i Show Columns: [] AggSeries
wildcards and . LTypelP z”e(;t =
. 0bj Type evelPow ear
filters, which could L N M| = Slot Name
. Confluence LevelPow ) Eagle
lead to different ControlPoint LevelPow @ Emerald *flows
results for different  |pataob; LevelPow & Oak — -
evaluations Reach LevelPow 4 Turquoise Object Slot Cols
: Reservoir LevelPow 4 White & Clear Hydrologic Inflow 1
PowerReservoir & Clear Inflows 2
LevelPowerReservoir & Clear Outflows Lo,
| Y S PP P PR - P
< >
Ok Cancel
) wildcard wildcard [ columns only
The resulting set
looks like the
following:
MNew Dynamic Set 18 Dynamic W |
+ & Add Set: |Enter Mew Set Name Dynamic =P =
Slots: New Dynamic Set
Oak.Inflows ~ Editthe
Clear.Inflow Slot Specification
Emerald.Inflow
Turquoise.Inflow
| T = O - | Y
Edit Set...
Close

Notice that there are no buttons to re-arrange the slots as the order in a dynamic set is indeterminate.

Also notice that you cannot add or remove slots, but instead you can Edit Set... to modify the selection.
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8.2 Referencing Slot Sets

The power of Slot Sets is realized when you refer to a Slot Set from various applications. Examples
include Scripts setting one or more slots, DMI slot selections, and RPL accessing lists.

This section describes how to reference sets in the Selector and from RPL and DMIs.

8.2.1 Using Slot Sets when Selecting Slots
Slot sets can be referenced in most places that a Slot Selection is made. To refer to a Slot Set, in the
Selector, choose Use Slot Set instead of Create Selection. Both views are shown below:

Use Slot Set

¢ Select Slots to Open
() Create Selection (@) Use Slot Set

Create Selection

Sets

Mame # Slots Type

Reservoir Inflows 0 Dynamic

Reservoir HydrologicInflows & Static
H Storage at Top of Cons Pool 3 Dynamic

Test f_Nunamir

(®) Create Selection () Use Slot Set
Slots: Reservoir Hydrologic Inflows

Show Slots on: () Objects Accounts Supplies g Clear.Hydrologic Inflow
ﬂ Eagle.Hydrologic Inflow
Object Types: 1 (of 7) Objects: 1 (of 6) E Emerald.Hydrologic Inflow
Al Tt E Oak.Hydrologic Inflow
Al o o
e T Ot ok || cre
ControlPoint LevelPow ) Clear (¥4 & Al AUUILONEH YU UpOWEr Reiease T
DataOhj LevelPow # Eagle # Clear Allowable Faling Release Change 1
Reach . ) LevelPow i Emerald # Clear Allowable Rising Release Change 1
% LevelPow ﬁ Oak ) # Clear Balance Period 1
LevelPowerReservoir LevelPow ﬁ Turguolse # Clear Bottom of Conservation Pool 1
LevelPow ﬁ White [l s rlase  Famal Elas 1 hd
Ck Cancel Apply

Within the Use Slot Set view, select the desired Slot Set. The slots in that set are shown in the lower,
non-editable panel. Click Ok to confirm.

More information on using Slot Sets can be found HERE (Selector.pdf, Section 3.2).

Note: When the application only needs one slot (like adding a curve to a plot), the first slot in
the Slot Set is used.

8.2.2 Using Slot Sets in RPL and DMIs

Slot Sets can be referenced from RPL logic using the ListSlotSet predefined function described HERE
(RPLPredefinedFunctions.pdf, Section 110). This function returns a list where each item is a slot in the set.

RiverWare Technical Documentation: Slots
Revised: 7/17/18



127

Slot Sets
Referencing Slot Sets

Within Database DMIs, Slot Sets can be referenced within the Slot Selection as described above.
Within Control-File Executable and Trace Directory DMlIs, Slot sets can be referenced using the key
word SlotSet and the set name. Thus, the slot specification of a control file entry is:

SlotSet.<slot set name>

For example, SlotSet.Reservoir Hydrologic Inflow: file=~/%0.%s would expand to all of the
slots in the Reservoir Hydrologic Inflow set.

For more information, click HERE (DMI.pdf, Section 3.2.1).
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