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Lecture 7: RSM Pre-processing Using the RSM GIS Toolbar

This Regional Simulation Model (RSM) training session introduces the RSM Graphical User Interface
(GUI). As part of this lesson, you will learn more about the custom tools available with the GIS
ToolBar as well as the RSM Python Toolbar, which will make setting up an RSM scenario much
easier.
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NOTE:

Prerequisite:

This training and the tools that will be used require some basic GIS
experience. You will also need an active Arcinfo CITRIX account so you can
access ArcGIS 9.1 via the CITRIX server.

The HESM team at the South Florida Water Management District uses the GIS
to manage spatial data. We have custom utilities that generate XML files that
are then used as input to the RSM.

Additional Resources

Three video files are proved for those modelers who do not have access to
Arcinfo GIS Software.
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Make a copy of the RSM personal geodatabase.
Activate the RSM GIS Toolbar
Examine and change GIS attributes

Perform geo-processing to set up hydrologic features inithe
database

Generate XML files to be used as input to the RSM
Generate RSM index files
Examine what’s in ani RSM Scenario

Learn how to import a new GMS mesh into the RSV
geodatabase

Review canal network attributes
Segment a canal

After completing this training module you will:

e Be able to create your own copy of the RSM personal geodatabase
e Set up features in the database for a modeling scenario

e Generate the input files needed to run the RSM

e Gain an understanding of how to use the RSM Toolbar

NOTE: If you do not have access to ArcGIS, the screen captures provided in this lecture
are sufficient for reviewing basic features and lesson examples.
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The RSM Graphical User Interface (GUI) currently consists of two toolbars:

1. The GIS ToolBar
2. The RSMGUI Python Toolbar

The Geographic Information System (GIS) ToolBar organizes a set of tools developed to run inside
ArcCGIS (9.2) to assist with generating input files for the Regional Simulation Model. The ArcGIS
software is the South Florida Water Management District HESM’s designated (spatial) database for
storing RSM geographic features: structures, canals, boundaries, mesh.

The RSMGUI Toolbar organizes a set of tools developed to execute the RSM and post-process the
output from the model. The RSMGUI uses Python, a platform independent programming language
that can be deployed on any operating system.

Both toolbars are intended to help simplify some of the repetitive steps for setting up an RSM scenario
in a self-documenting environment. The HESM team plans to complete a set of tools that will help
build a scenario from beginning to end.
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The RSM GIS ToolBar contains several tools to help configure the geodatabase and generate input
files for the RSM.

The RSM geodatabase contains all of the data used to specify the physical features represented in the
model. The geodatabase helps visualize the physical features in your model during setup and it
serves as a documented source of data during post-processing. And, flexible RSM tools enable you to
generate more than one type of file and output format.

Tools are organized by the main physical elements in the RSM: MESH, HSE Network, MSE, HPMs,
GENERATING XMLs, Utilities and HELP.

NOTE: some features may not yet be active. New features will continue to be created
and updated.
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The basic workflow to set up an RSM scenario using the GIS tools is outlined below:

e Generate a mesh using GMS
e Export the GMS to a .2DM file

e Import the .2Dm into GIS to generate a GIS mesh layer
e Combine the mesh layer with the base layers in the RSM geodatabase template*
¢ Intersect the mesh layer with other attribute information

e Configure the HSE canal network

o Configure the watermovers (structures)

e Add new canals
e Add new watermovers
¢ Configure boundary conditions

o Configure the MSE water control units

¢ Configure the HPMs
e Segment the canals
e Generate the RSM input files

* /data/geographic/geodatabase_templates/mesh_import_template.mdb
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Open your own copy of the RSM personal geodatabase (a copy has been stored under
$RSM/ labs/1ab8_ RSMtoolbar/cl111.mdb). And, become familiar with some of the basic GIS
features, including the:

Data layer index (right side)
e “Arrow at end” symbol which allows you to view canal default direction
¢ Mesh cells, which are polygons, have attributes which have been acquired from other data layers

e Watermovers (structures) which have associated tables describing the units at each structure in very
specific detail

¢ Information tool which you can use to view some of the attributes in the geodatabase
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The canal network consists of individual line segments. Each segment has been assigned attributes
describing the physical characteristics as well as the participation of each segment in the overall

network.

e Mesh cells contain attributes intersected from other GIS layers

e Canals are organized into reaches.

e Structures are fully attributed and contain associated unit tables

Select the Information tool and click on features in the geodatabase to view their attributes.
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Query Data

From the GIS drop-down menu, choose Selection and click the option for Select by Attributes. Within
the Select by Attributes query window:

e Specify the structure Layer

o Specify the [NAME] Attribute (the attribute you want to query) from the top list box

e Click the = button to select the qualifier to make the selection

e Click Get Unique Values to display a list of uniqgue names

e Select S18C from the list of uniqgue names in the second list box
Your query is displayed in the bottom portion of the Select by Attributes window. Your query should
read: [NAME] = “S18C”

The complete query is: Select * from Structure WHERE Name = “518C”
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Editing
Before you can make changes to attributes in the geodatabase, you must be in an Edit Session:

1. From the Tools drop-down menu, select the Editor Toolbar and click Start Editing.

2. Right-click the Structure layer in the list of Layers (on the left side of your screen) and select View
Attribute Table.

3. Structure S18C should be highlighted in the list of structures. Click the Enabled field and examine the
choices.

Some fields are set up as domains, which helps to ensure that only valid data values are entered. The
Enabled field has three optional values (True, False, and NULL).
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Installing the RSM GIS ToolBar
To install the RSM GIS ToolBar to your ArcMap GIS Desktop:

1. Select the Customize option from the Tools dropdown menu at the top of the screen

2. Select RSM GIS ToolBar v4.3 from the list of choices available in the Toolbars tab

3. When the RSM GIS ToolBar button appears, you can drag and anchor it to your Main Menu bar in ArcMap
Click on the new RSM GIS ToolBar button and the toolbar will open. It will not be necessary to repeat
this installation procedure. The next time you start ArcMap, the RSM GIS ToolBar will be ready to
use.
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The RSM GIS Tools are organized by major RSM category and workflow functions to:

¢ Import a mesh and manage the elements in the mesh (cells)
e Set-up features in the canal network (segments)

e Set-up features for each watermover (structures)

e Generate your RSM XML files

There is also a menu for other utilities and for Help.
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Import a Mesh
The Import .2dm File feature has been redesigned to import an existing GMS .2dm mesh and then
incorporate it into the RSM geodatabase template. The new tool also immediately opens the new

mesh and geodatabase in a GIS map session. The projection is defaulted to
NAD 1983 HARN_StatePlane_ Florida_East.

There are two methods to import a mesh: simple or using the RSM template. The following steps
demonstrate using the RSM Template method:

1. Select Import Mesh from the Mesh drop-down menu and click Load SFRSM Template

2. Load Input .2DM Mesh File (file created in GMS)

3. Load Input FrameWork Shapefile (shapefile used to create mesh)
4. Select name and location of Output Geodatabase

The result will be a RSM geodatabase with the correct format for use with the RSM GIS GUI Tools for
south Florida. Canals falling completely outside the framework are removed. Additional editing is
required to clean canals that extend beyond the framework.
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When working within a new map, it may be necessary to import your mesh for the first time.

1. Right-click the Layer menu to the left of the map display window and select Add Data from the menu.
2. Browse to the location where your mesh has been saved.
3. Select the .mdb file to be added to the map.

An RSM Mesh must contain:

e A mesh_framework
e Mesh

e Mesh_pnt

e Mesh bnd

¢ Mesh_node layers
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RSM Geodatabase

Populate Mesh Attributes:
= Use RSM GIS GUI toolbar

= Mesh Dropdown menu >> Intersect Mesh

= Select mesh input for overlay

= QOverlay data generally consist of:
» Physical land or aquifer properties

« Cell groups such as HPM Hubs, k zones, or WCDs
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This slide shows an example of the results from importing a new mesh using the RSM Template.

¢ Note the canals extending beyond the framework.

¢ Note a new line symbol was chosen to display the canals to help view the default flow direction.
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RSM Geodatabase

Populate-Mesh-Attribute

= Select layers and overlay type
Topography
Land Use
Hydraulic Conductivity
Bottom Elevation of Layer 1
etc...

= Model data for overlay can be found at

\\dclusterl\oom\sfrsm\data\geoqgraphic

= Old data is archived here so always use the latest
version

A Mesh Intersect Tool, available from the Mesh drop-down menu, helps you intersect your mesh
with other data layers. It will populate the mesh with attributes needed by the RSM and utilized for
generating index files.

NOTE: The path $RSM/data/geographic will work if you are not on the SFWMD
network.
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Intersect the mesh with other data layers to incorporate other data into the mesh as new attributes.
Drop-down menus guide your selection of a method of intersection and the attribute layers to be
added to your mesh.

e Raster data such as topography are intersected using Zonal Range
¢ Point data such as wells are intersected using Mesh Centered
e Polygon data such as landuse are intersected using Mesh Centered
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Mesh Intersect Tool

= Mesh attributes

» Use Zonal Mean Process method for the following:
= Topography
= Hydraulic Conductivity.
= Bottom, of the Aguifer

« Use Zonal Majority: Process method for landuse or
vegetation

« Use Mesh Centered Process Method for defining mesh
groups such as HUBs, WCDs, k zones or watersheds

The Zonal Mean process works well for smooth continuous data. Zonal Mean does not work for
categorical data like landuse. For topography data it is possible to have bad data such as buildings or
missed data, but Zonal Mean is the method most often used.

The Zonal Majority process works well for landuse data and other categorical data. If there is a
landuse that is more important, it may be best to manually adjust the landuse selections.

For groups such as hubs or watersheds, the Mesh Centered process works well.
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Mesh Zones

= Mesh Zones may be defined in the following cases:
« HPM Hubs
« WCDs (Water Control Districts)

» Hydraulic Conductivity Zones

= Mesh Zones become indexed entry values in the
model

Mesh Zones are useful for large areas that have the same categorical value such as hubs or Water
Control Districts (WCDs). Parameters such as hydraulic conductivity that have widely varying values
may be grouped into ranges that can be assigned a single value in the model. This is useful in
calibration.
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This slide presents an example of hydraulic conductivity zones used in the C-111 RSM
implementation.
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Examine Canall Attributes
Adad/Modiry a Canal

Segment Canals
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HISE Naiwerik Fools

RSM GIS ToolBar 4.3
work | MSE Network HPM Generste XML  Uiliies Help

Define Metwark

Define WaterMovers

The HSE Network tools drop-down menu includes the Import GMS Canal function and Generate
Canal Attributes function, which are not active at this time and will not be covered in this training.

Hydrologic and Environmental Systems Modeling Page 7.27



RSM Training HESM Instructional Materials for Training Purposes Only
Module 7: RSM Pre-processing Using the RSM GIS Toolbar

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
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Viewing and Editing Attributes
In the Display window on the right side of the screen, right click the Canal Layer, then select View
Attribute Table from the list of options.

When the attribute table appears, click the button Show: Selected at the bottom of the window, to
view the attributes for the canal reach you selected.

There are four canal segments in Reach 608. Look at some of the attributes to become familiar with the
level of detail in the RSM geodatabase. Notice the attribute called “segmented” = yes. This means this
canal has already been segmented. Notice that each segment in Reach 608 is the same length.

To change one of the attributes, open an Edit Session:

1. Click on the Editor button at the top of the GIS display window
2. Select Start Editing from the choices you are given

Some attributes are text fields that can be changed (name) and some have drop-down lists offering
specific value choices (enabled). Others have restrictions on the range you can enter (e.g., Mannings).
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The standard GIS tools can be used to select features in the geodatabase and view attributes. The
easiest way to view attributes is to use the Information Tool. Select the @ GIS Information Tool and
click a feature in your map.

Helpful terms:

e A canal is a waterbody we know by name, like C-111

e Segments are pieces of a canal

e Avreach is a group of similar segments bounded by a canal junction

e A stage reach is a group of reaches bounded by an upstream and downstream structure
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Using the ArcGIS Editor Tools new canals can be added to a
geodatabase. By working within an existing geodatabase
schema all the attribute fields and relationships will already be

present.
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To start with the database schema required in order for all of the RSM GIS tools to work properly,
start with the RSM geodatabase template. Delete all of the data and then repopulate the geodatabase
tables with new data.
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Select a Canal Reach
Select a canal reach using the standard GIS Selection Tool:

e Selection > Select by Attribute

e Select the canal layer

e Select the reach attribute

e Click the button for Get Unique Values

o Create a query by clicking the items to add to the window at the bottom of the tool
e Select * from canal WHERE reach = '608’

Reach 608 will be selected, and you can review its attributes.
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Canal and Structure Edits

= Make necessary canal edits

Snap canals to model boundary

Check for proper connectivity

Make sure the appropriate canals are enabled
Review canal parameters

Assigni canal zone parameters

Levee seepage canals (yes or no)

The Mesh Import Tool cuts features (with the exception of canals) to the edge of the model. To
maintain canal ID values, canals extend the next full segment beyond the edge of the mesh. A
structure (most likely a boundary condition for the canal) may be located at the end of a segment.
Boundary condition files are used with the structure information with the new model. You want to
keep structures at the ends of segments.

This practice also applies to canals that exit and re-enter the mesh. Rather than cutting the segment,
the modeler preserves it and then moves the coordinates of the segment back into the mesh.

Segments should not end outside the model mesh. Check for canal connectivity to be sure that the
canals are connected correctly. Make sure structures and canals are appropriately enabled. If canal
segments are not needed, disable the canals or structures instead of deleting the segments. (Disabling
the canals changes the segment IDs.)

When the canal network is changed, you need to create a new *.MAP file, arc.index file, and initial
conditions files. Although the model will run with the incorrect files, the results will be wrong. So,
review the canal parameters to verify values are correct.
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To build the canal IDs, use the ArcGIS objectIDs. ObjectIDs are intrinsic variables in ArcGIS that
cannot be modified. Add 300,000 to obtain the segment IDs. This numbering convention assures that
segment waterbodies are unique.

If you cut segment 300,001 and create a new segment, you cannot label the new segment 300,002 and
keep the old segment as 300,001. This is because ArcGIS recognizes the two new segments and
assigns new objectIDs (in this case new canallDs) to the segments. The actual numbers are added to
the bottom of the list of segment IDs.

In this case, the segment 300,001 no longer exists. Be careful not to use canallD 300,001 because that
value refers to a longer segment that is no longer valid. However, canalID 300,001 may still be valid in
a version of the model in use by another modeler.

NOTE: When using boundary condition files, you will need to manually check for any
instance where 300,001 was used and change that boundary condition ID.

Although, disabled segments maintain their objectID and canallDs, they are not used in the map file.
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To Segment a Reach:

1. Select by Attribute feature:

2. Select Reach='608" from the canal layer.

3. Use the Segmentation Tool from the RSM GIS ToolBar to re-segment this reach into one mile segments.

4. From the RSM GIS ToolBar, choose the Segment Canals tool from the HSE Network Menu.

5. Zoom to the selected canal reach: click the Selection Menu at the top of the GIS window and choose the
Zoom to Selected Feature option.

6. Segment a single reach (which currently consists of 3 segments), dividing it into 1-mile long segments.

7. Use a Minimum setting of 3,000 feet, Maximum setting of 8,000 feet and a Target setting of 5,280 feet (in
order to get one-mile segments).

8. Accept 2 as the default for forcing a minimum of two segments to prevent inadvertently merging the reach
into one segment.

9. An optimum length has been calculated using the selected range and target so no tiny segments will result
due to a small remainder.

10. Reach 608 will now be segmented into 5031.72803196363 foot segments.

11. Click the Segment Interactively button.

12. When the optimum length is calculated, click the [OK] command.
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Reach 608 has been segmented into four equal segments.

By right-clicking on the canal layer in the layers index on the left side of the screen, the line type can
be changed to display “arrow at end.” This will display an arrow showing flow direction at each
segment.
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Segment an Entire Canal Network

A canal network with 14,000 segments can be segmented in approximately 5 minutes.

The Segment Automatically button enables you to segment an entire canal network in the
geodatabase all at once. When the Forced Segmentation check box is selected in the Segmentation
Tool dialog box, the Segment Automatically option forces segmentation to take place even if the
minimum, maximum and target settings specified would not result in any action.

For example, if a canal is too small to be segmented according to the minimum, maximum and target
settings specified, when the Forced Segmentation check box is selected (under Automatic
Segmentation) and the Min. Number of Segment box value is “2”, the canal will be split into two
equal segments regardless of its size.

This tool applies a weighted calculation from Dr. Wasantha Lal, which ensures mass is preserved in
the resulting segmented canal. (The Manning’s, volume, depths, roughness and slopes are all
properly distributed to the new segments.)
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Typical Canal Input Eiles:

= Canal.map (stores canal geometry data)

Canal index file (stores canal zone data for
indexed entry)

Canal start head file (stores canal initiallcondition
file)

Canal files typically cause the majority of problems modelers encounter using the RSM setup.

e Canal geometry file: .MAP

¢ Initial conditions: initial.dat, sequential list of values by canallD

e Arc index files: arcs.dat, sequential list of values
The .MAP file contains the geometry of the nodes for the segments. When modifying the geometry of
the canal network it is tempting to edit the map file manually. While manual editing is relatively easy
to do, it is not a recommended practice because the resulting model canal geometry file will no longer
match the information in the geodatabase.

The index files do not contain the canallDs; values must be adjusted very carefully when creating new
canal segments.

Currently no utility exists to import .MAP files into ArcGIS. The .MAP file can be viewed in GMS and
then exported as a Shapefile. The RSMGUI post-processor reads the netCDF output file from the RSM.
The post-processor can display exactly what the model sees, including the mesh cells and canals.
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The Index Tool is a generic tool for writing index files. For this application, it is used to generate
index files for the canal network and the mesh. The output from this tool is an ASCII (.dat) file
containing a sorted list for any RSM attribute.

Select a database layer, then select an associated attribute and specify the desired header format. The
index headers are specific for the type of index files you are creating. This tool automatically filters
out and ignores any disabled features in the geodatabase. The tool will prompt you for an output file
each time it is run.

To create the initial head index file, it is first necessary to create an attribute for the canal segments
containing the initial head stage. Since this tool does not have the functionality for performing
attribute field calculations, it is necessary to create a new field in order to make calculations (which
can then be used to generate an initial head index file).

Using this tool, you can create several attribute index files, including: topo.dat, bot_lyr.dat,
hyd_con.dat, mann_prop.dat, sv.index, landuse95.dat, and more.
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Canal .MAP File

RSM GIS ToolBar 4.3
Mesh HSE Netwark MSE Network HPM Generate XML | Utikies Help

Leves Sespage

Levee BC

HPH
Headstage
Mesh Attribute

e (.MAP)

To create a canal.map file, select the Canal File (MAP) option in the Generate XML Menu available
in the RSM GISToolBar.
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Select the geodatabase Canal Feature class that contains the canal line work and attributes.

NOTE: Segments for canals and watermovers are enabled and disabled. Use filters to
provide only the canal type=1 and enabled=1.

Next, select the attributes for the MAP file. The Variable Options fields may be changed if you want
to work with experimental values. The default is to use the variables which are part of the standard
RSM geodatabase, which will produce the correct map files to be read by the RSM.
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This file describes the x,y and length of the
segments in the canal network.

& Woomdatawsimwloomisfrsmiworkdirsisfrsm_guilsample_filesirun...

MAP

BEGCOV

ACTCOV

COVHAME 'default coverage'
COVELEV 0.0000000000e+00
COVATTS GENERAL

HODE

Y 87346% 56 558737 .81
ID 1

EHD

HODE

HY 881414 558909 .

ID 2

END

HODE

HY 889325, 559219,

ID 3

END

HODE

HY 898712, 559383,
ID 4

END

HODE

XY 908113, 559712,
ID &

END

HODE

Y 914146 553804 .
ID &

END

HODE

HY 923145, 552583 .61

A single-click tool generates the canal.map file used by the model. The file contains all the
information about each segment in your geodatabase.

e Beginning point (x,y)
e End point (x,y)
e ID
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Framework / Levee Attributes:
= Enabled = 1 (yes)
= No Flow =*yes”

= Boundary =
* “0l” (No Overland Flow)
 “gw” (No Groundwater Flow)
e “ol/gw” (No Overland or Groundwater Flow)
* “none” (No Boundary Condition)
*** Assign Domain to boundary field (GUI TOOL BUG)

*** Use “ol/gw” for Levee Seepage (turn off default flow)

The framework was created to provide the flow boundaries for the mesh. There is a tool that selects
the nodes and creates the necessary boundary files. Levees are collections of nodes along the model
framework.

Within the XML there are three important attributes: Enabled, No Flow, and Boundary.
The Levee Seepage feature will create the necessary watermovers.

For the Levee Seepage watermover, select “ol/gw” and turn off the default overland flow and
groundwater flow watermovers.

To visualize the boundaries, symbolize the framework feature class on the boundary field and the
boundary conditions will show in a map.
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Framework Line

This is a map of the Levee feature class.
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RSM GIS ToolBar 4.3

|

Boundary XML

Browse to file
Load entire save location.
geodatabase and Delete top line

start editing before for model use.
selecting Yes

This is now the Levee Seepage Boundary Condition. Reminder: load the entire geodatabase when you
load the data.

NOTE: This area is under development and may look different from what you see on the
slide**
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<l-- seepage across_C-111, from _S-18C to. S-197 (extrapolated firam _S-177 10 18C)-->
<leveeSeepage>

<MarshCellToDryCell MarshCellld="2133" DryCellld="2132" K_md="3.1300000E-05"
wmID="604206" length="330" />

<MarshCellToSegment MarshCellld="2133" Segmentld="309558" K_ms="9.4955613E-
03" wmID="604207" length="330" />

<DryCellToSegment DryCellld= "2132" Segmentld="309558" K_ds="1.0571970E-02"
wmID="604208" length="330" />

</leveeSeepage>
<leveeSeepage>

<MarshCellToDryCell MarshCellld="2133" DryCellld="2132" K_md="3.1300000E-05"
wmID="604209" length="1206" />

<MarshCellToSegment MarshCellld="2133" Segmentld="309558" K_ms="9.4955613E-
03" wmID="604210" length="1206" />

<DryCellToSegment DryCellld= "2132" Segmentld="309558" K_ds="1.0571970E-02"
wmlID="604211" length="1206" />

</leveeSeepage>

The GIS Levee Seepage tool on the Generate XML Menu extracts the data from the geodatabase
attribute files and creates an ASCII table that contains the necessary data for the Levee Seepage .XML
tile.
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s i 3 A

To complete a spatial “join” in GIS:

¢ Right-click the PWS shapefile name (the selected layer in the left-window shown in the slide above).
e Select Joins and Relates > Join
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Puolie Werter Sitigaly Bougiclziry Coplelfile)n
(PWS BIC)

Join Data
e Drop down and

Joir lets you append additional data ko this layer's alinbute table so you can, H
for example, symbolize the layer's features using this data. select the spatial

\whal do you want o jin to this layer? location option
|Join data from anather layer based on spatial location

1. Choose the layer to join to this layer, or load spatial data from disk:
freeh ; Select Mesh

2 ‘ou are joining:  Polygons to Points
Select a join feature class above. “You will be given different

ophionz based on geomelry types of the source feature class and .
the join feature class, Select Falls Inside

E ach poirt will be given all the attibutseofTe
it falls inside.

IF a pont falls inzide more than one polygon (for example, because
the |aper being joined containg overlapping polpgons) the
attributes of the first polygon found vall be joined.

iz closest to i,

A distance held is added showing how close the polygon is [in the
units of the target layer). & paolpgon that the point falls inside is
treated az being closest to the paint [Le. a distance of 0).

3. The result of the join will be saved into a new layer, Select output
Specify output shapefile or feature class for this new layer: |0Cati on fOI’ new
['\\.dclusateﬂ ‘oombsfrzmidatahgeographicipwsiJoin_ Dutput sh s h apeﬂ | e

About Joining Data

Adds cellIDs to the Shapefile using Join Data:

1. Inthe Join dropdown menu, select “Join data from another layer based on spatial location” (refer to slide
above)

Select “Mesh” for Option 1

Click the “It falls inside” option button (located below Option 2)

Browse to the output directory and choose a file for Option 3

Click the [OK] command

arwn
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(PWS BIC)

Create the PWS.xml file;
Add PWS shapefile to ArcGIS

\\dclusterl\oom\sfrsm\data\geographic\pws\pws_CalibVerif v2.shp

Use GIS to get cellids and build table
Export the table and format table in MS Excel
Run PWS tool on the RSMGUI

e g =T A

(Steps for constructing the PWS.xml file are described on the following slides.)
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PWS Input File:
wellid (needs to be a unigue id across all inputs)
cellid (cell that contains the well)
Label (permit # 27?)

DSS file (path to dss file with pumping data)

Units (units for the pumping data)
Type (type of value)

Mult (conversion multiplier)

Pumping data has been compiled for the period 1980 to 2000 into standard RSM data sets. Data
required for creating the pws.xml file, includes:

e Type: Instantaneous, period average, or cumulative flow. (For flow, period average is the preferred
data so that DSSVue methods work correctly.)

e Multiplier: Converts the data from the native units into the model units. (If this step is overlooked, the
model will still run, but the results will be incorrect.)
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PWS file with- mesh Cellids:

= Delete wells from new: shapetfile that do not
contain cellid values (outside the model)

Export attribute table to MS Excel (use xtools or

export to dbf)

In Excel delete “extra” fields

Make .csv file with wellid, cellid only
Run the RSMGUI

el . oo AQ

Edit the Shapefile attribute table to remove all of the PWS wells that have no value in the cellID field
(wells outside of your mesh). Export the Shapefile .dbf file to Microsoft Excel to remove the unneeded
wells and all of the fields except the cellID and the wellID fields.
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Trie HSM G1S Toolozr GENERATE AVIES

Index Tool MSE XMLs
Waternmover XiVIL Junction Bleck XIVILL

Boundany Condition XML Canall Eile CMAP
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Generate XMLs/Files Tools

e [t Yew [roet Jelechion Took Window BLIS e
|| RS @5 Tookt .3 | Gogesth | | ArcBFarth boot v Bsut v b v | | G 2

S C e e AT =l e |

@
S

.
= B abrem g _Net?_durctions
= B wand

— W
Conal trow
-
Wt e
= B conal_coitr

4B esdroBstes::

= B foamework wdste

= B mesh framemork
= 0 watersheds
= 0w b

= B e

Your geodatabase is now the source (origin, repository, master data source, record of authority) for all
the physical information that will be used by the RSM.

You can generate the input files for an RSM model implementation.

These are all SINGLE CLICK tools which automatically assemble the information into the format that
is dictated to us via the DTD file.
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BuldhVaternoVverandeincton Block XML

RSM GIS ToolBar 4.3

Network XL X g Junction Block XML

A i ) Metwork XML generated at H:\\\RSMipetwork. sml

The XML files go here. This is
actually

\\hal-fsl\username\RSM
The Watermover XML and The new files are named:

Junction Block XML files are sWatermover.xml
used to capture upstream *Network.xml
and downstream IDs. This
file needs editing and QA/QC
to be used in the model!!

The Build Watermover and Junction Block XML routine traverses the canal network, finds the
structures, identifies the upstream and downstream canallDs and goes into the attribute table and
identifies the structure type (e.g., culvert, weir, and pump). It assumes that your canal network is
perfect.

This routine creates a junction block for each structure and creates the appropriate XML file. (The
junction block XML file needs to be checked carefully, errors are typically a result of errors in the
canal network.)

For output files, browse to the appropriate directory.

NOTE. « you are not on the SFWMD network, your XML files may go to another location
based on how you installed RSM.
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<junctionblock id1="309506" id2="309508">
</junctionblock>
<junctionblock 1d1="309519" id2="310492">
</junctionblock>
<junctionblock id1="309540" id2="309546">
</junctionblock>
<junctionblock id1="309550" id2="310490">
</junctionblock>
<junctionblock id1="309530" id2="310495">

</junctionblock>

*»***GUl has plans to add Label = Structure Name”®

For structures, there are three structure types:

¢ Inline structures (between two segments)
¢ Diversion structures (between a segment and cell)
¢ Junction-block structures (no flow)

NOTE Labeling of the junctionblocks is under development. Your file may look different
from what is displayed here.
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INDEX TOOL

requirements for the generic index file, canal_index and canal_start
files.

— 2] 5
| Woomdatalws\nwloom\sfrsmiworkdirsisfrsm_... fll jLIJ Index Toatisy ;lglil
Layer

DATASET
File generated

* by. ..

# Program: HSE GUI HSH-1.0 Istructure
1 # Host:

# Date: 2-28-2006

# Path: ““delusterlwoomssfrsmworkdirss Altnbutes

#

Usexr: unknown
# Scenario: IUBJEET“}
#
OBJTYPE ‘mesh2d'
CL

—Header Type
™ Main Header

" Canal Index Header

" Canal Start Header

Cloge I Create Index File
&

The Index Tool helps generate three different types of files:

e Generic index file
e Canal_index
e Canal_start

The files are almost identical except for the headers and a comment line at the end of the file.

Any GIS layer attribute can be written out to an index file this way.
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ENAERmoVeErs XIVILE RSM@

r

= TextPad - [\\uurndaia\ws\nw\num\sfrsm\workdus\sfrsm__gu|\sarnple _files\gis_outputiwaterMover.xamnl] IF][—‘

dow el
= 290 QW AHBE Fably * )

<?uml wersion="1.0" encoding="utf-8" standalone="ye=z"7> —I
<!--Data Created: 1]123/2005 1lJ 22:43 AM: Version: Network Tool 4.2.1:; Xml Path: X:“\\RSM——: i
<watermovers:

<culvert id1="309046" 1d2="311845" label="S9%5-1" wmID="620197" width="0" height="6" length="42" me
<genStruc idl="306077" id2=" 306071“ label-"S?S‘ wrID="650073" design="999999" disChar="3129" a="0.tf
<genStruc 1d1="305795" id2="300000" label="S79" wmnID="650074" design="999999" disChar="35119" a="0
<genStruc idl="306560" id2= '3065?3" label="576" wmID="650071" design="999999" disChar="0" a="0.5" -
<genStruc idl1="306154" id2="306155" label="S77" wmID="650072" design="999999" disChar="5969" a="0.¢
¢genStruc idl1="309630" id2="309632" label="S20F" wmID="650041" design="999999" disChar="5866" a="0.
<culvert 1d1="309055" id2="311845" label="GB65-1" wmID="620059" width="0" height="5" length="135" 1
¢<delta_control 1d1="312271" id2="311230" label="H_CHL-1" wnID="640137">

0

0
0.
0.
0.
1
1
1.
1.
2
2
2.5
2.
3
3.
3.
3.
4
4.
LD
4.
5
5.
5.5
5
&
6.
6.
[
7
7.
7.
7.
8
8.
8
8.

The Watermovers XML is a single-click tool that assembles an XML file containing information about
all the watermovers in your scenario. This file was used in earlier versions of the RSM and now serves
as a quality assurance and quality control tool for checking problems that arise in a scenario.
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<culvert 1d1="309558" |d2="309559" label="S197-6" wmID="620128"
width="0" height="7" length="66" mann="0.024" coeff="0.65"
hw_inv="-8" tw_inv="-8" rev="n" />

<culvert id1="309558" id2="309559" label="S197-5"
wmID="620127" width="0" height="7" length="66" mann="0.024"
coeff="0.65" hw_inv="-8" tw_inv="-8" rev="n" />

<genStruc id1="309550" id2="310490" |abel="S18C"
wmID="650036" design="999999" disChar="2912" a="0.5" />

<genStruc id1="311505" id2="1" label="S20" wmlID="650039"
design="999999" disChar="1149" a="0.5" />

<genStruc id1="300000" id2="300000" label="S174"
wmlD="650032" design="999999" disChar="809" a="0.5" />

<genStruc id1="309540" id2="309546" label="S177*
wmlD="650034" design="999999" disChar="1729" a="0.5" />

This slide shows a snippet of a Watermovers XML file for the different structures. The attributes are
defined in the HSE User Manual, which can be found in the $RSM/ 1abs/lab2_BM2 directory. For a
Junctionblock Watermover, there will be an entry in the junctionblock.xml, but not in the
watermover.xml file.

NOTE: There can be multiple watermovers at each junction. This is a designed

component of RSM that allows the modeler the ability to separately manage each structure
with multiple culverts, pumps and weirs.
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Trie Bounelairy Coglelftign VI RSM

€ TextPad - [Woomdatatws\nwloom\sfrsmworkdirs\sfrsm_guilsample_files\gis_output\BoundaryConditionReport.xml] r_| i@
= Edit

DEH &SRB B O EHTE 29 QYN B e » (K2
k?xml version="1.0" encoding="utf-8" standalone="yes"?: —
{I==Data Created: 472772006 8:56:00 AH, XIml Path: “SgisdataZ~Citrizx~ruiessau~RSH BoundaryConditionReport
<mesh_bc>
<noflow section="ol" label=" "3
<nodelist>58 212 372 523 </nodelist>
<smof low>
<noflowv section="ol" label=" "3
<nodelist>1607 1699 < /nodelist>
<smof low>
<noflow section="ol" label=
<nodelist>2750 2644 2538 2539 2437 2329 2217 2106 1997 1889 1790 1791 1793 < nodelist>
< noflow>
<noflow section="ol" label=
<nodelist>1303 1302 1301 1409 1512 1608 1607 < nodelist>
<smof low>
<noflov section="ol" label=" ">
<nodelist>1699 1698 1793 </nodelist>
<smof low>
‘==flow section="ol" la

bel=

EIAETTE———— #podelist>1811 1908 1810 1309 1712 1807 1905 </nodelist>
Lirvws. [ <1 op ment kayens = of low>

- miw Lo B e flov section="ol" label=" ">

[ e nodelist»>3810 3687 < /nodelist>
00 of low>

Shape Polyine flow section="ol" label=" "3

Tt - nodelist>1905 2014 2123 2233 2344 2451 2555 2659 2765 2873 2975 3080 < nodelist>

HODETHOUED O of low>

xm@;"‘lﬁ‘nmg flow section="ol" label=" ">

Shagm_ Lergth 17780175776 nodelist>3080 3197 3314 3437 < nodelist>

Ffion )

of low>
flow section="ol" label=" "»
nodelist>3687 3561 3437 < nodelist>
of low>
flowv section="ol" label=" "»
nodelist>3810 3688 3689 </nodelist>
of low>
flow section="ol" label=" "»
nodelist»>2750 2857 2956 3060 3171 < nodelist>
of low>
flow section="ol" label= ar wells
nodelist>»3410 3531 3773 3902 4144 (/mdellsw
of low>
flow section="ol" label=" "»
nodelist>3171 3290 3410 < nodelist>
» | _l:iflaw)
—flow section="ol" label="WCA 1 East Boundary":
4 <nodelist>4430 4302 </nodelist:

File: BoundanyConditionRiepart xmi, 15700 bytes, 436 ines, PC, ANSI

The Boundary Condition Tool is a single-click tool that generates the bnd_condition XML. The
Boundary Condition XML contains information pertaining to the boundary conditions in your
scenario, such as:

e Bnd_type (boundary type)

e A sequenced list of nodes that make up the mesh boundary

¢ A label containing the name of the boundary
This tool is applied against the mesh_framework by selecting the designated boundaries and
outputting the nodes and attributes comprising each “no flow” levee boundary. Additional boundary
types will be added sometime in the near future.
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Ticle BC Ecipnole

<wallghb value="0.001" labell="Manatee tide record™ >
<nodelist>

17731754 17331732 1753/ 1730 1705 1681 1654 1623 1589 1552 1514" 1474
1430 1387 1341 1295 1245 1195 1244 1193 1139 1085 1029 1028 972 914
854 793 791

</nodelist>
<l-- Use Tidal stage record from -->
<uniferm> <dss file="../iInput/RSM_TIDES, 2006.dss"

pn="/NSRSM/FLAMINGO/TIDE/01JANILS83/1DAY/SIMULATED/"
units="ft"> </dss>

</uniform>

</wallghb>

The Tidal BC xml file is built manually. All of the nodes are assigned to one tide gage.

NOTE: For the wallghb conductivity, values should be in the range of 0.001 to 1.0. The

calibration results from the Broward Subregional RSM indicated that the conductivity of the
walls should be set around 103, In south Miami-Dade, values greater than 1.0 produced
unreasonable cell heads near the coast, even though the cell conductivities were as high as
10,000.
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Several input files are “standard” for all RSM runs:
ETp_recomputed_tin.bin (link to this file)
Rain_v2.0_global.bin (link to this file)

mannings_prop.xml (conveyance resistance
values point to your landuse index)

evap_prop.xml (HPM values point to your
landuse index)

Subtypes are used for canals and structures. They are useful for Symbology, creating maps showing
the unique components of the model. They maintain certain rules for network connectivity. The
subtypes provide a basic framework for editing and data validation.
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Pre-Processing tools have been developed using Python.
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Scenario Builder

The RSM Python TOOLBAR ver 3.0.16 running on server: débSdmdl
Eile BRCESUSTEN Run Model VWiew Model Results Process Model Output Output Graphics Cluster Tools Help

Reverse Engineer
GIS Model Builder

l Rule Curve XML

Create XML blocks using the RSM GUI Scenario Builder tool.
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Scenario Builder

— <ENTITY> | I H

[~ <conTRoL> | DL ; =10}X
File Edit Search Preferences Shell Macro Uindows Help
- oR> | - T " " Al
| I  <cellmonitor id="1" attr="head">
! <netcdf file="calib,nc">
[~ <JUNCTIONMONITOR> | </netcdf*>
</cellmonitor?
it I dcellmonitor id="2" attr="head">
[ SCEIEIE | <netcdf file="calib,nc">
</netedf*>
[~ <CELLMONITOR> | </eellnonitor>
<cellmonitor id="3" attr="head">
<netcdf file="calib,nc">
<Inetcdf">
Read File Generate Dutput Help </cellnonitor>
e | e e | o |
attr: head —
ids: 123
filetype: ® netedf < dss  w esv o asciiform
(dss only) pn:
£
(esv only) label: o =
(asciiform only) format:
r  <HPMBUDGETPACKAGE> ]
r—  <TRANSHISSIVITY> |- J

[~ <TRANSMISSIVITY GHS> |
Help

The Scenario Builder tool generates blocks of XML suitable to save as XML files, or to copy and paste
into existing XML files.

e Each tool area can be opened by clicking each named tab
e Each tool consists of drop-down lists, user input fields and a help button

o Output from each tool is generated in a text editor where the file can be saved, or copied and pasted
to another text window

The resulting XML block will contain RSM-appropriate XML, saving time and avoiding costly data
entry mistakes.

Hydrologic and Environmental Systems Modeling Page 7.63



RSM Training HESM Instructional Materials for Training Purposes Only
Module 7: RSM Pre-processing Using the RSM GIS Toolbar

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Scenario Builder

Scenario Builder =/ 0/X
[ @ | F‘
| |
<CONTROL> . editor.b p - | O X
File Edit Search Preferences Shell Macro Windows Help
Read File Generate Output k
{eontrol A
. + S—
tstype: hour — t:g:_ouw
slen: 4o » startdate="23jul 2008"
¢ 4 L starttime="0000"
startdate: d[o7-23-2008 B enddate="23jul2008"
endtime="0000"
starttine: 4/[00:00:00 B units="English®
controllers="on"
enddate: 4[07-23-2008 b supervisors="on"
1pha="0"
endtine: |[00:00:00 B :omr:'PETSC"
method="bcgs"
units: English — precond="bjacobi"
petscplot="all”
controllers: # on < off plotintyl="0"
>
supervisors: ® on < off {/control>
alpha; 4o >
solver; PETSC — ' J
wethod: bogs — V|
~J )=
precond:  bjacobi —
petscplot: all —
plotintvl: 4o > v
Help |

Subtypes are used for canals and structures. They are useful for Symbology, creating maps showing
the unique components of the model.

Subtypes maintain certain rules for network connectivity. They provide a basic framework for editing
and data validation.
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Buile) PYWS Eile

The RSM Python TOOLBAR ver 3.0.16 running on server: débSdmdl
Eile BRCESUSTEN Run Model VWiew Model Results Process Model Output Output Graphics Cluster Tools Help

.| Rule Curve NHL
i H. Reverse Engineer
GIS Model Builder »

Create the PWS XML file using the PWS tool in the RSM GUL
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Bulilel PWS File

Public Water Supply XML Builder

fmusoon/sfremn/workdirs/ jsulliva/pus_test.csv i
___— Load .csv file

Read File f/saurata Dutput. | HELP | extr |

Hellids: [UNIQUE_ID 13-00005-3'

Assign parameters
Cellids: [Cellldvrin 2139%rhn | for XML file

Unitss: [HGD

Tupe: [INST-VAL

Mult ipliers [-1.547 . .
[ — Select timeseries
filetype: ~ netcdf  ® dss  w csv  ~ asciiform data type

M:jll:ﬁ:s..f e | .o/ input. fram_Cal ibVe

(dss only} pn: [/SFRSH/* /PWS /7 1MON/R]

( ly) label: [/SFRSM/*/PHS//1MON/RI ‘\ .
e | Assign path
(asciiform only} format: [/SFRSM /= /PHS//1MON/RI information

The PWS xml builder helps generate the PWS. XML This file contains information about each PWS
well, the cellID it resides in, units, type and DSS path name.

This tool requires an ASCII file containing cellID and unique well ID, which is used to construct the
PWS.XML.

User input options include:

e Units

e Type and multiplier

e Output file type

e File name

e a DSS path (in the case of DSS output), used to generate the file
The resulting output file can be edited, or copied and pasted into another XML. This tool saves a lot of
repetitive typing and helps avoid costly data entry mistakes.
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Public Water Supply XML Builder

fmusoon/sfremn/workdirs/ jsulliva/pus_test.csv

FLORIDA WATER MANAGEMENT DISTRICT

File

Edit

rmiessauxmi_editor.txt - /tmp/

Hellid|

Ce l..l.:.dI
Unit]

Tupy
Multiplie|

Filetup

filename:
Default is #*.d|

{(d=s=s only) pf
{cve only) labe

tasciiform onluy} forma

Knesh_be>
Sue

&
</dss>
el
uellid="2" cellid="3630" label="1001" >
<dss file=",./input/rem_CalibVerif_vi,2,dss"

PIES
sfdssr

<fuell>

<well wellid="3" cellid="3937" label="1002" >
<des file=",./input/rsm_CalibVerif_v1,2 dss"
<dss>

<Hwell>

<well wellid="4" cellid="3937" label="1003" >
<dss file="../input/rsm_CalibVerif_vl.2.dss"
</dss>

<Swell>
<well wellid="5" cellid="3938" label="1004" >
<dss file="../input/rsm_CalibVerif_v1.2.dss"
</dss>
<Swelly
<well wellid="6" cellid="3938" label="1005" >
¢dsz file=",,/input/rem_CalibWerif_vi,2,dss"
o/dss>
<Suell>
<well wellid="7" cellid="3338" label="1006" >
gm gile=',.finputfr'm_ﬁaliWﬂ“lf_vl.&dss'
5,

Swell>
<well wellid="8" cellid="3938" label="1007" >
<dss §ile="..!inpuu’rsu_taltb\'erl.F_vﬂ..&dss"
=2

<Suell>

<well wellid: cellid="3338" label="1008" >
4dss file="../input/rsm_CalibVerif _vi.2.dss"
</dss>

uell>

<well wellid="10" cellid="3338" label="1003" >
<dss file=",./input/rsm_CalibVerif_vi,2,dss"
</dss>

<Suell>

<well wellid="11" cellid="3939" label="1010" >
dss file="../input/rem_CalibVerif_vi.2.dss"

" pn= " /SFRSH/1000/PUS//LHON/REGDATA/™

pr="/5FRSH/1001/PUS// 1HON/REGDATA/ ™

pn="/SFRSH/1002/PWS,// 1HON/REGDATA/™

pr="/SFRSH/1003/FWS//1HON/REGDATA/ "

pri="/SFRSH/1004/PUS,/1HON/REGDATA/ "

pr="/5FRSH/1005/PWS// 1HON/REGDATA/

pr="/SFRSH/1006/FWS//1HON/REGDATA/ ™

pn="/SFRSH/1007 /PHS// 1HON/RECDATA/ ™

pr="/5FRSM/1008/PWS//1HON/REGDATA/

p="/SFRSH/1009/FWS//1HON/REGDATA/ "

pn="/SFRSH/1010/PUS// LHON/REGDATA/*

units="HGD" tupe="INST-YAL" ="-1.547">

unite="HGD" tupe="INST-VAL" ="-1,547">

units="HGD" type="INST-VAL"
units="HGD" tupe="INST-YAL" ="-1.547">
units="HGD" =" TNST-VAL™

units="HGD" tupe="INST-YAL"

units="HGD" tupe="INST-¥AL"

units="HGED" =" INST-VAL™ ="-1,547">
units="HMGD" tupe="INST-YAL"
units="HED" tupe="INST-VAL" ="-1.547">

units="HGD" tupe="INST-VAL" mult ="-1,547">

Output from the PWS tool.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Rule Curve Tool

The RSM Python TOOLBAR ver 3.0.16 running on server: débSdmdl
ut  Output Graphics Cluster Tools Help

Eile BBt Bun Model VYiew Model Results Process Model Outp

| Edit an XML Fil i EEH T -~
et rite [ i | |

- Scenario Builder
BUS XML
Bule Curve MHL

Reverse Engineef
GIS Model Builder »

Create a Rule Curve XML using the RSM GUI Rule Curve tool
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Rule Curve ool

Rules Curve
Rules Curve

This tool aids in creation of a Rule Curve XML, the "Add Generic Rule" will generate the first line for a new rule curve and subsequent lines can be
added by clicking the "Add Date/Elevation” button. The "fidd Wet/Dry Season Rule” is a shortcut to generating a wet/dry season rule curve. Hultiple rule
curves can be added until you are finished, Click the “Generate” button to generate XHL formatted rule curve which can be saved or copy/pasted into

anather XL file.

o =] o =] e =] (51 =

1 4| pLabel [Structa Honits iday —|Munits Ft —|Tupe inst-val —|Cucle fyear —|Date/Elev Jun —| ot —| oot ~| 31 —| 42t »|
oo =] ot =] Bee | 3 =| 4IE3 b

1«2 pLabel [struct B Mumits 1day — |Xumits Ft —|Tupe inst-val —|Cycle fyear — |Date/Elev Jan —| ot =| Ju =| 3 | 41 »
m «F pfuabel[Structd  Jrunits dday —|xumits ft —|Tue inst-val —|Cucle luear — |Date/Elev g —| 01 —| Dee —| 3 —| «JL5 »

Add Generic Rule Add Date/Elevation Add Uet/Dry Season Rule | ‘

rmiessau.xmi - Jtmp/

File Edit Search Preferences Shell Macro Windous

Erulecurves>
<reentry id="1" label="Struct_A" xunits="1day" yunits="ft" type="inst-val" cycle="lyear™> OLJ. 1Jun 2.4 310ct 2.4 OlNov 1.3 31Dec 1,3 </rcentry>
{rcentry id="2" label="Struct_B" xunite="1dsy" yunits="ft" type="inst-val" cycle="lyear™> O1J Jreentry
Jreentru

An RSM Rule Curve XML block consists of a:

e rcentrylD
o label

e units

e type

e cycle

e rule curve
e date

e elevation

Users can choose to generate each line one-at-a-time or generate a generic seasonal (wet/dry) rule
curve. Multiple rule curves can be added and then generated into one XML. The resulting XML block
can be saved, or copied and pasted into another XML.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Assemble the Model

Assemble the HSE based on existing model:

Is your model similar to one of the existing models?
Checkout froam SVN or workdirs\submodels to get started
Setup directories for your model

Obtain hse and hse.dtd files.

Model
* input (store input data files)
s run_template (store main.xml)
= Qutput (store output netcdf and dss files)

» workspace (store ancillary GIS and other data)

When creating a new model, you can use another subregional model or a benchmark model as your
starting point. SFWMD modelers can find both production and testbed models in the SFWMD SVN
Data Repository. External modelers can use benchmark models distributed with the RSM code.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Assemble the Model

Assemble the HSE based on existing model:
= Copy your newly created input files into the input directory.

= Copy .DSS files from the desired run (e.g., If you are
implementing a Miami-Dade County subregional model, the
time series data for that area has already been gathered)

Copy main.xml file to use as a template
Modify the main.xml to poeint to your data

Follow the RSM Implementation philosophy: Start with: limited
features to test the model

Make sure that path references are correct

In Lab 7 you will create a new model based on previously created files.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RSIVNEUINDOCUIMER LGN

Regiemal Siamlation Model (RSM)
Graphical User Interface (CUD
User Manual

RSMEUL Ver. 10106
Dirmert Lt Uiedted sn by 38, 2008

USING THE RSM GUI
E and RUN an RSM SCENARIO

5 G Training 101

HOW TO POST-PROCESS
an RSM SCENARIO

Lising s RSM 041

S Flosida Woler Mmagromend Disaries (SPWMDY
ik & Emmmel Jem o Hoding Opurmens 45344/
(b —

RSM GUI User Guide
Available on the HELP Menu

Documentation is available via the HELP button on the Toolbar

Page 7.72 Hydrologic and Environmental Systems Modeling



RSM Training HESM Instructional Materials for Training Purposes Only
Module 7: RSM Pre-processing Using the RSM GIS Toolbar

KNOWLEDGE ASSESSMENT

(pre- and post-lecture quiz to assess efficacy of training materials)
1. What are the two RSM GUI toolbars and how are they implemented?
2. What are the key functions of the GIStoolbar?
3. What are the key features in the RSM geodatabase?
4. What are the necessary components for importing a mesh?
5. How is a mesh populated with spatial attributes?
6. What canal attributes are contained in the RSM geodatabase?
7. What are canals composed of?
8. What information is necessary for adding canals to the RSM canal network?

9. What is the critical concern with canal network editing that is different from mesh
editing?

10. Why is there a resegmenting tool in the GIStoolbar?

11. Which RSM features have specific XML generation utilities?
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Answers

1. The two RSM GUI toolbars are the GlIStoolbar, which is implemented within ArcGIS,
and the RSMGUI which is implemented from the Linux operating system prompt.

2. The GIStoolbar is used to import the mesh, assign attributes to the mesh, and create
XML files to run the model.

3. The RSM geodatabase contains the canal and structure information for south Florida
and the model mesh.

4. The files necessary for importing a mesh are the following: mesh.2dm file, framework
shape file and RSM template geodatabase.

5. Using the Intersect tool, spatial data can be assigned to each mesh cell and using the
Index tool, the mesh attributes can be written to an index file for an RSM model.

6. The canal attributes include the cross-section properties, network connectivity, reach
ID and segment ID.

7. The RSM canals are composed of junctions and individual segments that are grouped
into reaches and the reaches are grouped into stage-reaches that are reaches with a
water control structure at each end.

8. To add a canal (group of segments) it is necessary to have the appropriate accurate
line-work, proper connectivity enabled, segment properties, and reach properties. Itis
necessary to assign a value of “enabled” or “disabled” to each segment.

9. In canal network editing, to add a new canal the segmented IDs will be renumbered,
while it is possible in mesh editing to add a cell to the mesh and assign specific celllD
values.

10. The resegmenting tool is necessary because of the complexity of adding and changing
the topology of the segments in GIS.

11. Currently there are separate utilities to generate XMLs for public water supply wells
and levee seepage watermovers, junction blocks, watermovers, rule curves and
selected boundary conditions.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

FHSM Pre-grocessiric)

Using the RSMiGraphicall User Interfiace (GUI)

el Blullele)

sfwmd.gov

Lab 7: Creating and modifying canal networks
Time Estimate: 2.0 hours

Training Objective: Gain familiarity with the canal networks within the
RSM geodatabase and RSM GIS Toolbar

The RSM GIS Toolbar is used (in ESRI ArcMap 9.2) for pre-processing Geographic
Information System (GIS) data and producing the XML files used by the Regional
Simulation Model (RSM). Users are expected to have a comfortable understanding of
basic features in ArcMap 9.2.

Files for this lab are located in the $RSM/ labs/ 1ab7 folder. Additionally, three
demonstration videos are available, as a supplement to this lab, for students who do
not have access to the proprietary ArcMap software.
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NOTE:

For ease of navigation, you may wish to set an environment variable to the
directory where you install the RSM code using the syntax

setenv RSM <path>
For SFWMD modelers, the path you should use for the NAS is:

/nw/oomdata_ws/nw/oom/sfrsm/workdirs/<username>/trunk
setenv RSM /nw/oomdata_ws/nw/oom/sfrsm/workdirs/<username>/trunk

Once you have set the RSM environment variable to your trunk path, you can
use $RSM in any path statement, such as:

cd $RSM/benchmarks

Training files are currently located in the following directories:

INTERNAL_TRAINING

|__geographic
[ Ci11
|__rain+et
|__glades_lecsa
|__losa_eaa
|__BBCW

|___ benchmarks
|____hpmbud

Files for this lab are located in the labs/1ab7 directory. Additional materials in the
directory include:

Video Files:

Lab7_1 1._wmv
Lab7_1 2_wmv
Lab7 1 3.wmv
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Activity 7.1: Enabling and Manipulating Canal Segments

Overview

Activity 7.1 This activity includes two exercises:

o Exercise 7.1.1 Become familiar with canal segments
e Exercise 7.1.2 Add a new canal feature to the C111 RSM

The objective of this activity is to familiarize the student with canal networks with the

RSM geodatabase.

Exercise 7.1.1 Become familiar with canal segments

Open ArcGIS/ArcMap9.2 and activate the RSM GIS Toolbar.
Open a New Map.
Add all data from the SRSM/ 1abs/1ab7/c111 .mdb catalog

Arrange the layers, or turn a few layers off, until you are satisfied with how it looks, and you

© © N o

can see your mesh and canal network
10. Save your map (.mxd) file in the 1ab7 folder calling it lab7 .mxd

11. Use the ESRI Identify Tool @ and click on features in the map
12. Select a structure and view the attributes and associated tables

13. Select a canal segment and view the attributes

HINT

-

In ArcMap select Tools > Customize > RSM GIS
ToolBar v4.3. The toolbar is now part of your ArcMap
settings.
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Select By Attributes illl
Laver.
[ Orly show selectable layers in this list

Method: ICreate a new selection ;I
[0BJECTID] f’ 4
[Marme]
[BOT_WIDTH]
[BOT_ELEY]
[SIDE_SLOPE]
[TYPE] =]

Get Unique Yalues | Go To I

SELECT * FROM canal WHERE:

[reach] =617

Clear |

L2

Kl

Save..

“erify | Help | Load... |

.

Apply | Cloze |

Figure 7.1 Select by Attributes dialog box

14. From the Selection Menu, open the Select by Attributes dialog box (Fig. 7.1)
15. Select [reach] = 617

16. Zoom to the selected features and right-click the Canal layer in the attribute window (on the

left side of your screen) to view the attribute table for the canal layer (Fig. 7.2)

17. Use the option at the bottom of the attribute window to show selected records

Copy

X Remove

Open Attribute Table

Joins and Relates

@ Zoom To Layer

ﬁ Zoom To [Make Visible

‘Wisible Scale Range

Use Symbol Levels

Selection

T- Label Features

Convert Labels ko Annotation, ..

Convert Symbology to Representation, ..

Convert Features to Graphics. ..

Data

Save As Layer File...

Properties...

Figure 7.2 Open Attribute Table for Canal layer
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You must be in an edit session to change attributes.
There should be two records in your selection.

How many segments are now in Reach 6177
What is the bottom width?

What is the Manning'’s coefficient?

Select mesh cell_1d=2783

What is the topo elevation?

18. Select [reach] = 598. view the attribute table for the Canal layer. Use the option to

only show selected records.

HINT

~ You must be in an edit session to change attributes.
: There should be one record in your selection.

19. Click on the Editor toolbar to start editing. In the Attributes of Structure

Table, ‘disable’ the segment in Reach 598 by changing the ‘enabled’ attribute to “false”
(Figure 7.3). Save your edits.

EH Selected Attributes of canal B N

OBJECTID * SHAPE * Hame BOT_WIDTH | BOT_ELEV | SIDE_SLOPE TYPE Enabled Canal_type | Depth i inil target | maxim
¥ 9497 Palyline L-31M 3% <12 1|trapezoid  |False ¥ Canal 85 0.07 |yes 5280 10580 13
=hll=

4 True |

Record: ﬂ _ﬂ 1 d !ﬂ Show: Al ISe\ectad Records {1 oLt of 93 Selected) options + | 2

Figure 7.3 Disabling Reach 598 in the Attributes of Structure table.

20. Select the Index Tool from the HSE Network Menu in the RSM GIS ToolBar

21. Choose the Canal layer and click the Canal 1d attribute

22. Using the Index Tool, specify the Canal Index Header under the Header Type and
click the Create Index File button to generate a canal index file

23. Provide a location and name to save the file

24. Open the file using Textpad (or any text editor).
e What is the first Canal Id listed in the report right after the header?
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Segmentation Tool = I Ellll
—Enter Data For Interactive Segmentation ——————
Finimum I‘]EDD—
Target Ig,uug—
I aximum IEZSE'—

Min Mo of Segment |2 vI

Segment [nteractively

Unda Edit |

—Automatic Segmentation

Min Mo of Segment |2 vl

™ Faorced Segmentation

Segment Automatically |

Figure 7.4 Segmentation Tool dialog box

25. While working in your lab7 . mxd map, open an Edit Session

e Select [reach] = 617
e Zoom to the selected features

e Use the Segmentation Tool to Segment Interactively the reach specifying (as shown in
Figure 7.4):

e Minimum: 1500
e Target: 3000
e Maximum: 5280.

o Refresh your screen and view the attribute table for the canal layer

HINT

-

1. Remember to save your edits.
2. You may need to activate the Editor toolbar.

¢ How many segments are now in Reach 6177
e What is the resulting length of the segments in Reach 617?
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Exercise 7.1.2 Add a new canal feature to the C111 RSM

26. Open lab7 .mxd in ArcMap
27. Select canal segment with canal Id= 309549

28. Add a new canal at that location (in Editing mode, as shown in Fig. 7.6)

| Ehe Edt Wewe Jreert Selection Jools Window PLTS Help

Emv s .4" Taﬂ;:|c:ear_.-.uewF¢-3m+ j Tenoat:|rw|l j X @ mE
D& & B X «» | & 190w =] [+ | & @ O K2 | | RSMGIS Tocket vi.3
x

.a l"\,
= B Layers -,
= B sructirs a \\\\"ﬁ'e.
- W

Xrasa

Ay <o other vabues>
Flow -,

-
e

& Dversion Anuctue

E]rk\e Struchre

© Junction Bock
= O shrsm_gis_Net_Junctiors
L]
= [0 mesh_node
L]
= [ mesh_pet
-

= [ sfrsm_gis_NetZ_Junctions
L ]

L]
03349 y \

= B4 cand
<l okher valsess
Canal_type
-+
— 'Wiater Fioer
= [0 cand_calh

whieFToroBith

= O Framewors,_updste

= [ mesh_framework -

= [ hurehtso
= [ mesh

O
# [ fubwrehEim0shade
+ [ meshbothe
% [ mashiopo
# [ mesh-hydeon
w [ watershed:
# O mesh_brd

BN

Figure 7.6 Adding a new canal segment to intersect with canal 1d 309549.

29. Click Start Editing in the Editor Toolbar
o (Make sure the Target is the canal Layer and Task is Create new feature)
30. Select the Pencil tool and draw your four new segments

o Click the F2 key at the end of each segment to end the segment and start a new one
o After adding the segments remember that canal segments must break at intersections.
Use the Line Split Tool to split necessary segments at intersections.

Segment 1 should intersect the C-111 Canal at canal Id 309548.
31. After your new segments are drawn, open the Attributes of Structure Table

from the Table of Contents (on left side of screen)
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32.

33.

34.

35.

36.

37.

Edit the segment field attribute values:

Field Attributes Values
BOT_WIDTH BOT_ELEV SIDE_SLOPE Mannings

Segment 1 56 -2.2 2 0.04
Segment 2 45 -2.4 2 0.04
Segment 3 40 -2.7 2 0.04
Segment 4 36 -2.9 2 0.04

Assign all of the new canals to a new reach. (The reach number should be the next highest
number in the sequence of reach numbers.)

e Assign a new reach number where necessary.
e Symbolize canal segments by reach to display the new reach or reaches.

Once all changes and additions are final, end your editing session by clicking the Save
Edits button in the Editor Toolbar.
Add a new structure, Name = Spillwayl, between Segment 3 and Segment 4 in

your new canal. The new structure should be Flow = Inline Structure with
WM_type = Structure_Flowand struc_type = spillway.

e How many Inline structures are now in the model?
e Since the structure has been added, is your new reach still valid?

Since your new structure is a spillway it must be added to the related Spillway table. Add

this entry into the related table and set the dis_coef = 2000. (There is more than

one way to do this.)
Identify Spi I lway1 to display the new spillway properties and include a screen capture.

Search for relationship class editing in ArcMap Help.
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Activity 7.2: Construct a Canal Network from the SFRSM Template Network

Overview
Activity 7.2 This activity includes two exercises:

o Exercise 7.2.1 Clip the canal network to the EAA RSM Mesh
e Exercise 7.2.2 Add network boundary conditions

When it is necessary to create a new subregional RSM implementation within the
SFRSM domain or create a new canal network, it is best to begin with the SFRSM
template geodatabase. The template contains the complete primary canal system with
canal properties and associated structures. The objective of this activity is to create a
canal network from the SFRSM template canal system for a user-provided mesh using
the RSM GIS ToolBar.

Exercise 7.2.1 Clip the canal network to the EAA RSM Mesh

38. Open New Map in ArcMap
39. Open RSM GIS ToolBar > Mesh Menu > Import Mesh > Load SFRSM Template (Fig. 7.7)

40.

41.
42.

5| RSM GIS ToolBar 4.3 =10/ x|

Mesh  HSE Mebwork MSE Metwork HPM  Generabs XML Ltilities Help

Impork Mesh Load SFRSM Template
Inkersect Mesh Load MSRSM Template
Generate Lake WaterMover Load Simple Mesh Tool
Eioundary Condition | %

Qf Report = :

Help |l'i | SRR S

Figure 7.7 Load SFRSM Template for Mesh

Import the eaamc3 . 2dm file (as described in Lab 6, Exercise 6.1.2 Import a mesh into

the RSM)
Create the output geodatabase: eaamc3 . mdb

Close ArcMap
After importing the mesh, the geodatabase will contain a canal layer. The Canalld

Index must be removed before proceeding so that the RSM can reset the segment
IDs for the new canal network.

Page 7.84

Hydrologic and Environmental Systems Modeling

HESM Instructional Materials for Training Purposes Only



RSM Training HESM Instructional Materials for Training Purposes Only
Module 7: RSM Pre-processing Using the RSM GIS Toolbar
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Figure 7.8 Opening eaamc3.mdb from ArcCatalog

43. Open new ArcMap > Open ArcCatalog > Open eaamc3.mdb (Fig. 7.8)

44. Open STrsm_gis > Select canal feature class> Right-click to open properties (Fig. 7.9)

,,] ArcCatalog - Arcinfo - Wdcluster1oom _ | D'll
File Edit Wew Go Tools Window Help ‘
IR ST = |la@ac @0 %]
Location: |\'\dcluster1 oombefremiumork dirshefrem_guib zample_filestrainining-101miamieaad. mdb ;I

Styleshest:  [FROC EoRI S RE R

=/l GoET Contents |Preview| Metadatal

: 5 miarnizaal 1.mdb ;I

g miarnieaas, mdb Mame:  canal
=1-F5) miamieaa4.mdb Tupe: Personal Geodatabase Feature Class
B sfrsm_ais
-] canal

-itr] canal_calib
----- P canal_has_mse_unit
& mesh [ ]
~{E] mesh_brd
-] mesh_framewaork
-i2x] mesh_framework_ter
-[21] mesh_node m'll
- mesh_pnt J

sfrsm_gis_Met
- [5] sFrsm_gis_Met_Junct
El structure
----- 2, structure_has_cubvel
----- u‘.a structure_has_culver
----- 2, structure_has_fised.

----- 9.&'. struckure_has_genst +
<« | »

Personal Geodatabase Feature Class selected [ i

Figure 7.9 Opening the canal feature class properties in Arc Catalog.
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Feature Class Properties ilil
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— Attribute [ndexes
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Export 3
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Figure 7.9 (cont.) Opening the canal feature class properties in Arc Catalog.

45, In the ArcCatalog Feature Class Properties interface, click the Indexes Tab

46. Select the Canalld attribute index (see Fig. 7.9) and click the Delete button. (If the Delete
button is not highlighted, close out of ArcMap and repeat.)

47. Click the Apply button (located at the bottom of the window), and then click the OK button.

48. Return to ArcMap and your geodatabase.

After importing the mesh, your canal layer will include all of the canals from the

SFRSM_Temp late geodatabase that intersect with your mesh including one or two

segments outside of your mesh. There may be structures just outside of the mesh that

are desirable to include in the model and this allows the modeler to select which
segments to include.

You are now ready to generate your . MAP file. First, it is necessary to edit the Canal
Feature Class:

49. Open a new ArcMap
50. Add mesh, structure and canal feature classes from eaamc3 . mdb
51. Save as eaamc3.mxd

52. Start an Editing session for your Canal Feature Class (see Fig 7.10).
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Figure 7.10 Starting to edit the eaamc3 . mxd file.

53. Identify the features that extend outside your mesh boundary and determine which features
should be clipped or simply moved back across the boundary.

¢ |If the canal goes over the boundary and comes back in, you should move it back within
the boundary. You should only move the canal if it only slightly extends over the
boundary.)

54. At the north end of the eaamc mesh the canal is outside of the mesh (see Fig 7.11). Use

the Selection Tool to grab the canal segment and pull it back into the mesh (see Fig 7.12)
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Figure 7.11 Canal is outside the mesh boundary.
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Figure 7.12 Canal segment pulled back in, plus Split Tool button on the Editor Toolbar.
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55. Once the features that need to be clipped have been identified, use the Split Tool button on
the Editor Toolbar (located to the right of the Target list box; see Fig 7.12).

_iolx
‘ File Edit Wew Insert Selection Tools Window Help |
DER& @ x|o |¢\W | | Rsm G1s Tooket va.0
| Editor mﬁlmeat& NewFeatre _~[WNarget: [canal B o =]
N\ |22B 2 E A &S| ]
£F Layers 1 @ ;I
El
Q
— =all oth l - 111
bk i : Splitting tool
— Canal ]
— Water Mover P
a mesh_framewark @
22 mesh b % B Select and
=
= mesh k delete
O L]
B M structure 4 eXtraneOuS
¢ <al other values= i
Fow > segments
e Diversion Structure —
+ Inline Shucture
® Junction Block
= O watersheds
]
: =
Dicplay | Sourcs | Selection | tap Book | Catalog a0 e L! “d
|prawng~ & O @[ O~ A~ 7 [oam =] 6 v dets =7
[ [734144.08 523269.29 Feet | P

Figure 7.13 A mesh framework with segments extending outside the boundaries.

56. Delete the portion outside of the boundary.

HINT o _
- 7/ Although it is tempting to delete any segments you may
] not want to include in the current model, it is better to

keep the segments and simply disable them.

57. In the Editor drop-down menu, click Save Edits to save the modifications to the Canal
Feature Class in eaamc3.mdb

58. If you chose to move the feature back inside the boundary, select Modify Feature from the
Task list box in the Editor Toolbar, and use the Arrow tool to select and drag the vertices
back inside the boundary (see Fig. 7.13).

Hydrologic and Environmental Systems Modeling Page 7.89



RSM Training HESM Instructional Materials for Training Purposes Only
Module 7: RSM Pre-processing Using the RSM GIS Toolbar

59. Once all the nodes are inside the boundary, click the editor button and Save Edits.
60. Stop Editing. (This command is also located in the Editor drop-down menu.)

61. Export the map file: RSM GIS Toolbar > HSE Network Menu > Index Tool

62. Save your map and start a new map

63. Select the RSM GIS Toolset v4.3 Tab

64. Select Generate XML > Canal File (* .MAP)

65. Complete the Create Canal Map File data fields (refer to Fig. 7.14)

e Enter the Canal Feature name and destination (€aamc_canal . map)
e For Filter 1, select Enabled and value = True

e For Filter 2, select Canal_type and value = canal

¢ Click the Ok button

Create Canal.Map File - | Dlil

i Canal Feature

Browse | |canal j

—Canal Map file to create
Browse | I\\dcluster‘l soomssfremiworkdirsnas NTERMNAL_TRAIMINGYa

Advanced Options

—Filter Options
Fliter1 Fliter2 Fliter3
|Enabled = ICanaI_t_l,lpe | |DBJECTID =]
IT e LI ICanaI ;I INA ;I

—arable Options

Canal Type lm

Canal width W Ok | Cancel
%D

Blvaton [FOTELEY 5] |

SideSlope [SIDE_SLOPE |

Wahhing's M lm

Help |

Figure 7.11 Create Canal Map File window
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66. List the eaamc_canal . map file and examine the contents

¢ Notice that there are several vertices in each of the segments
67. Examine the canal properties (see Fig 7.15). In ArcMap, select a canal segment.

e The segment properties include the Mannings roughness, canal-aquifer leakage, and
canal-overland flow coefficient. Values for these parameters have been tabulated for all
canals as part of the subregional RSM implementations. The segment properties are
typically listed in the main XML file.

Identify Results x|
8205
Lapers: |canalz_eaa O
! » el g11p3s 316211
Location: (707639 030217 821153 441267) 408 #
& 1viami Canal Field [ value [ dﬂ VAN o213

OBJECTID 10427 806294 -3 r'ﬂ'ﬂhq 311p42
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Mame Miarni Canal
BOT_WIDTH 25
BOT_ELEY -10.376047

311W

SIDE_SLOPE 3

TvPE trapezoid

Enabled Tre |
Canal_type Canal 312835
Depth 85

M annings 0.o7

segmented yes 312838

31236

mirimum 5280
target 10860
Taximum 13000
up_struc S3H
daown_struc SEH

‘\ 310250
V4 Nese
F‘Eo:ﬂ?e 1;3 e ;cé 310260
310
AVATTAVAVAVY)
e L
AR v
— N L RRKES,

Figure 7.15 Canal properties for a selected canal segment (Canal 1d=310427)
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Exercise 7.2.2 Add network boundary conditions

Typically the upstream flow boundary condition (BC) and the downstream head
boundary conditions are provided as time series of daily values at each location point
(see Fig 7.16). Downstream BCs can be converted from constants to time series based
on observed historical head and flow data (see example XML in Fig 7.17).

68. Open the Everglades Agricultural Area-Miami Canal (EAA-MC) Basin model file
(eaamc_sp.xml)inthe labs/1ab6_GMS directory
69. Add a segment source boundary condition to the model for the upstream boundary

conditions using the time series available for the S3 structure from the SFWMM dataset:
$RSM/data/losa_eaa/input/flow_v5.0 09292003.dss.

3000 14

20004

10004

Flowy {cfsy
Stage (ft)

-1000

-2000- &

-3000-— T T T T 7= T T
Jan Apr Jul ot Jan Jan Apr Jul Ot Jan

1989 1330 1991 1383 1930 1991

Times series of daily flow at S3 Time series of daily head at S8

Figure 7.16 Examples of daily flow and head at structures S3 and S8, respectively.

70. Add a segment general head boundary condition to the model for the downstream boundary
segment using observed data for the S8 structure:
$RSM/data/losa _eaa/input/eaa obs canal_ stage.dss

e Set the conductivity to 0. 0001.
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<segmentghb i1d=""300007"" bclD="1" kcoef="0.0001" label=""S8(GHB)">
<dss file="./input/eaa _obs canal_stage.dss"
pn=""/SFRSM/S8H/STAGE//1DAY/0OBS/""
units="FT" type="PER-AVER"™ mult="1.0">
</dss>
</segmentghb>

<segmentsource id="300001" bclID="2" label="S3">
<dss file="_/input/flow_v5.0 _09292003.dss""
pn=""/SFWMM/S3/FLOW//1DAY/HISTORICAL/"
units="cfs" type="PER-AVER" mult="1.0">
</dss>
</segmentsource>

Figure 7.17 Example XML for segment general head boundary and segment
source boundary conditions at two structures.

71. Change the “runDescriptor” in the <controI> block to “canal”
72. Save the model as: $RSM/ labs/1ab6_GMS/eaamc_spc.xml

73. Run the model using the RSM GUI and observe the changes in the head values in the cells

and segments.
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Answers for Lab 7

Exercise 7.1.1

12. # of segments in Reach 617 =2
bottom width = 24

Manning’s coefficient = 0.07

mesh cell_id 2783 topo elevation = 2.8038

19. First Canalld after header = 309,503
20. # of segments in Reach 617 =5
length of segments in Reach 617 = 3130.64

Exercise 7.1.2

10. # of inline structures =5
Is the new reach still valid? Yes

Exercise 7.2.1

Compare results with those in the lab7 directory

Exercise 7.2.2

Compare results with those in the lab7 directory

Hydrologic and Environmental Systems Modeling
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Index

ArcCatalog.........cvveieiieeeiieeein, 85, 86
ArcGIS..........coe. 2,3,5,33,37, 74, 77
ArcMap......... 14, 75, 77, 82, 83, 84, 86, 91

attribute 7, 9, 10, 11, 12, 21, 22, 27, 28, 29,
31, 38, 40, 42, 45, 50, 53, 55, 57, 58, 73,
74,77,78,79, 80, 82, 83

attribute table...... 12, 28, 50, 53, 78, 79, 80
BBCW, see also Biscayne Bay Coastal
Wetlands..........ccooeeeiiiiiiiiiiee e, 76
BC, see also input data - boundary
conditions...........cevvviiiiiiie e, 59, 92
benchmark........cooooveiviiiiiiiiis 70, 76
C111 model......ccuveveeveviennnnee. 25, 29, 76, 82
(o7=11] 0] £=11[0] I 24,59

canal.... 5, 7, 17, 20, 32, 37, 40, 60, 64, 73,
74, 83, 86, 91

aquifer leakage .......cccooeeeeeerviiiiiiniennn. 91
file, see also input data
canal.......ccccoiiiiii e, 39, 90
GIS layer......... 31, 34, 35, 78, 80, 84, 86
index file. ..., 79
Index header..........cccoevvvviiiiiiineceee, 79

network 7, 10, 15, 32, 36, 37, 38, 53, 73,
74, 75, 77, 84
FEACN ..o 28,31, 34
segment.... 28, 32, 37, 38, 77, 82, 83, 91
canal, see also WCD... 7, 9, 10, 15, 28, 29,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
53,73,74,75,77,78, 79, 80, 82, 83, 84,

datasetS.......ccoeeeeiiiiiiiiie e 49
Delete button..........ccoovveviiiiiiiieieeeeeeee 86
dis_coef =i 83
downstream head boundary conditions.. 92
DSSVUE ..cooviiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeee 49
EAA ..o 84
Editor toolbar....... 12, 79, 80, 82, 83, 88, 89
environment variable................cccccoeen. 76
(T4 (0] SR 53
ESRI oo 75,77
Everglades Agricultural Area.................. 92
Everglades Agricultural Area-Miami Canal
(EAA-MC) Basin ....cccooeeeeieiiiiiiiiiienns 92
F 2 s 82
feature class.............eceeeeees 42, 43, 85, 86
CANAl ... 86, 89
PrOPErtieS......cccevvvviiiiiiee e 86
file format
ST O | 38, 45, 66
DSS ..o 66, 92, 93
A= (O I 37
XML ................. 48, 49, 57, 59, 66, 92, 93
Filter 1 ..o, 90
Filter 2 .., 90
flow.......... 20, 35, 42, 49, 54, 58, 83, 92, 93
framework ........... 17, 20, 42, 60, 64, 74, 89
(0= T [P 59

geodatabase ..3, 6,7, 9, 10, 12, 17, 29, 30,
36, 37, 38, 40, 41, 44, 45, 52, 74, 84, 86

85, 86, 87, 90, 91, 92, 93 geodatabase_template................ccceeennnns 7
canal.map.....ccccceeeeeeeeeeeenennnn. 39,41, 90, 91 GMS .. 7,17,27,37,92,93
Canalld.........cccoevveevnnnnn. 79, 84, 86, 91, 95 groundwater ............oevvieeieeeeeieeeiiinn 42
Canalld attribute ..............eevvvevvvennnnee. 79, 86 FOW oo 42
canal-overland flow coefficient................ 91 gw, see groundwater.............ccceeeiiinnnnns 42
cell head ........ccccvvvviiiiiiiiiiiiiiiiiiie, 38, 92, 93

heads ........ccooos 59 Header TYPE ....oovvveeiieiiieeeeeeeeeeeeeeeeeeeee 79

ID oo 79, 95 HELP button..........ccevvvvviiiiiiiiiiiiiiiiiiieee 72
cell, see also mesh.... 9, 10, 15, 37, 54, 59, HINT .o 77,79, 80, 83, 89

74,79, 93, 95 historical data................eevvevveviiiiiiiinnnnee. 92
coefficient ..........cooovviiiiiiin 79, 95 how to
conductivity, see also hydraulic add a new canal feature to the C111

CONAUCEIVILY ..o 59, 92 RSM .. 77, 82
[o0] 011 {0 IR 56, 74, 93 add a new structure ..............cceeeeeeeenn. 83
COONdINALES ... 32 add a segment general head boundary
Creating and modifying canal networks.. 75 [o70] 0o 1110 o F 92
daily values.........coooviiiiiii 92
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complete primary canal system with
canal properties and associated

SITUCTUNES. .o 84
convert from constants to time series
based .....oovei 92

create a canal network from the SFRSM
template canal system for a user-
provided mesh using the RSM GIS . 84
create a new subregional RSM

implementation .............cccceeevvvvinnnnnn. 84
create the output geodatabase ........... 84
display a new reach ...........cccccovvvvnnnnnn. 83
display a new spillway’s properties ..... 83
edit a canal feature class .................... 86
Exportamapfile.....ccccccoeeeiiiiiiiiiiiiinnn, 90
generate a .MAP file .........ccoevvvnnnn. 86
grab the canal segment ...................... 87
import a mesh into RSM ............... 84, 86
OPEN & NEW MAP ..ecvvvneerineeeeineeen, 77,84
open an edit session..................... 28, 80

HPM Lo, 6,7,76
RUD ... 23,24
water budget ..o 76

HSE.......ccoo 6,7,27,34,57,79, 90
Network ..........ccccevvevvnnnn 6, 27, 34, 79, 90

hydraulic conductivity ....................... 24, 25

hydraulic conductivity zones................... 25

Index Tool.........cceeeveieennnnnn, 38, 55, 79, 90

initial head .........ccccccvvvvviiviiiiiennnnn. 32, 37, 38

iNline Structures ........cooevvevvvveeiiieinnns 54, 83

input data
boundary conditions 7, 32, 33, 42, 58, 74

FOW oo 92

MESN .. 74
input data, canal attributes ............... 73,74
input files

initial conditionS..........cccceeviiiiiiiiinnnnns 32

map file ... 33, 37,40
Input FrameWork Shapefile.................... 17
[ANAUSE ... 22,23
Layer ..o 11, 18, 28, 82
[EVEE ... 58, 74
levee seepage, see also seepage........... 74
] 1 ) P 74
Main XML file.........cuuvuriiiiiiiiiiiiiiiiiiiiinenee, 91
make, see makefile........... 1,11, 12, 38, 58
ManningS.......cccceeeeeeeeeeeeeeeeiiinnn, 28, 83,91

mesh 5, 7, 9, 10, 15, 17, 18, 20, 21, 22, 23,
24, 32,37, 38,42, 47,50, 58, 73, 74, 77,
79, 84, 86, 87, 88, 89, 95

attributes........oovvvviiiie e 74
1] 0 o] o SRR 17, 84
mesh-centered..............cceevvvvennnnns 22,23
node.......ccooeeevevnnnnn. 18, 37, 42, 58, 59, 90
mesh_framework..............ccccceeeeeens 18, 58
Modify Feature ..........cooevviiiiiiiniiiiiiiiiins 89
MSE ... 6,7
network.......... 10, 21, 53, 60, 64, 74, 84, 92
boundary condition ....................... 84, 92
new ArcMap .......ccoooveeviiiiiiiiieee, 85, 86

note..2, 3, 6, 20, 21, 33, 40, 44, 53, 54, 57,
59, 76

output data............... 5, 6, 37, 38, 47, 53, 66
overland flow ... 42
parameter..........ccoeeveeiiiieiiiineeennn, 24,32,91
pre-processing Geographic Information
System (GIS) data..........ccovvvevvvvvnnnnnnn. 75
public water supply, see also pws.......... 74
pump, see also watermover ............. 53, 57
PWS..ovvvererereeeeeenne 46, 48, 49, 50, 65, 66, 67
PYthon ..o, 1,561
rainfall...........ooooiii 76
reach .29, 31, 34, 74, 78, 79, 80, 81, 83, 95
reach number........cccoovveiiiii 83
reference
HSE User Manual................ccceevvennnee. 57
Lal e 36
Regional Simulation Model, see also RSM
.................................................... 1,5,75
relationship class editing ........................ 83
RSM

geodatabase.6, 7, 17, 28, 30, 40, 73, 74,
75,77

implementation ..................cccoeeuns 25,91
RSM GUI.....1, 5, 17, 62, 65, 68, 73, 74, 93
GIS ToolBar....1, 2,5, 6, 7, 9, 10, 11, 14,
15, 17, 28, 29, 30, 31, 34, 45, 46, 55,
74,75,77,79, 84,90

toolbar.......coooeviiiiiiii 3,5,37, 74
RSM, see also Regional Simulation Model
.1,2,3,5/6,7,9, 14, 15, 17, 18, 20, 21,
25, 28, 30, 34, 37, 38, 39, 40, 49, 52, 53,
56, 57, 59, 62, 63, 65, 68, 69, 70, 73, 74,
75,76, 77,79, 84, 90, 91, 92, 93
rUNDESCHPLON.....evviiiiiiiiiieieeeeeeeeeeeeeeeeee 93
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Save Edits button .........ccooeeeeiiiiiiiiiiinnn. 83 S18C.. 11, 12
segment S s 92, 93
attributes ..o, 74, 91 S8 92, 93
boundary condition........................ 92,93 subregional models..................... 59, 70, 91
SEgMENISOUICE ....covvvieeeeiiiee e 93 SV.NAEX v 38
segment, see also waterbody template .........cccoeeeeen. 7,17, 20, 30, 74, 84
segment... 10, 15, 28, 29, 32, 33, 34, 35, testbed ..., 70
36, 37,41, 54,74, 79, 80, 82, 83, 84, tiIME SErieS ... 92
86, 88, 89, 91, 92, 93, 95 daily flowat S3 ... 92
Segmentation Tool ..................... 34, 36, 80 Toolbar.......ccccevvvvvvvnnnnnn. 1,5,72,75,77,90
Select by Attribute ................ 11, 31, 34, 78 topo, see topography.................. 38,79, 95
Select by Attributes.........coeeeevvveennns 11,78 topography ......oeevvvceiieeieeeeeeee, 22,23
SELENV ...t 76 upstream boundary conditions ............... 92
SFRSM...ccooiiiiiiiiiicieee e, 17, 84, 86, 93 upstream flow boundary condition.......... 92
geodatabase .........cccceeeeieeiiiiieiiiiinn 86 ULIlItIES v, 2,15,37,73,74
geodatabases ........ccceeveeeeeeeiieeiiiniinnnn. 84 VEITICES...ciiiiieeecee e 89, 91
SFWMM .., 92, 93 VOIUME....ooi e 36
dataset........ccoooeiiii, 92 Water Control District..............ceeeeeeeennn. 24
shape file ..o 74 water control UNits .........ceuvvviiiiniiiiiiiiiinnnns 7
SIAESIOPE ..vvveiee e 83 waterbody.........cceeveeieeiiiii s 29
SPIHIWAY .o 83 SEOMENT...ciiiiiii e 33
Spillwayl ....ccoooeeeiii e, 83 watermover 7, 9, 15, 40, 42, 53, 56, 57, 74,
Stage.....ooeiiieiiii e 29, 38, 74,92, 93 83
Start Editing.......ccoovvvviiiiiieeeeee, 12, 28, 82 117/ 01 S 83
Stop Editing ....cooeeeeeeen 90 watershed..........coooevveiiiiiiiiiii s 23
(0 [l 1] 1= T 83 WCD, see also Water Control District .... 24
struc_type = spillway ...........cceevviiinnnnnnnn. 83 1= | RSP 53, 57
structure 5, 7, 9, 11, 12, 15, 29, 32, 53, 54, well.........oo 1, 10, 22, 23, 50, 66, 74
57, 60, 64, 74, 77, 83, 86, 92, 93, 95
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