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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Lecture 5: GIS for RSM I—GMS, ArcGIS and Geodatabases

This lecture reviews:

e Use of the Groundwater Modeling System (GMS) for mesh creation

e Basic Geographic Information System (GIS) skills needed to create and modify features in the
Regional Simulation Model (RSM) geodatabase using ESRI ArcGIS 9.2

e A brief introduction to geodatabases
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NOTE:

Additional Resources

A video is provided for those modelers who do not have access to Arcinfo
GIS Software.

RSM GUI Manual
GMS Manual (2007)
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Exploring use of the Groundwater Modeling
System (GMS) for mesh creation and ArcGIS
for the RSM, requires a few fundamental
GIS manipulations and editing basic line
work. Geodatabases are closely linked to the
use of ArcGIS.

The GMS creates competent 2-dimensional
(2D) meshes using the Seep2D model
option. The GMS software was developed
by the U.S. Army Corps of Engineers to
create meshes for the RSM. The software is
designed to create the input datasets for
several models.

This proprietary software is available to
federal agencies and their partners. The
South Florida Water Management District
Hydrologic and Environmental Systems
Modeling team has adapted the method for
creating a mesh used for the Seep2D model
for use with the RSM.

Hydrologic and Environmental Systems Modeling
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GVIS

= 2D Meshes can be created 3 different ways in GMS:
= Automatic meshing technigue,
= Manually entering the node locations and triangulating,
= Converting a different GMS data type to a 2D; Mesh.

= Automated meshing

= Once a set of feature objects has been created for a
SEEP2D conceptual model,

« Map > 2D Mesh generates a 2D finite element mesh.

= = A

“Adaptive tessellation” is a mesh generation technique used to fill the interior of a polygon.

A polygon is assigned to be adaptive tessellation in the Polygon Attributes dialog. And, the polygon
is filled using the Map to 2D Mesh command.

Adaptive tessellation uses the existing spacing on the polygons to determine the element sizes on the
interior. Any interior arcs and refine points are forced into the new mesh. If the input polygon has
varying node densities along its perimeter, the GMS attempts to create a smooth element size
transition between these areas of differing densities.

By altering the size bias, the user can indicate whether the GMS should favor the creation of large or
small elements. Decreasing the bias will result in smaller elements; increasing the bias will result in
larger elements. In either case, the elements in the interior of the mesh will honor the arc edges and
the element sizes specified at nodes. The bias simply controls the element sizes in the transition
region.

[Source: GMS Manual (2007)]
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The process for making a mesh is relatively straightforward.

1. Create a new SEEP2D model in the GMS environment (as illustrated in the dialog box above).
2. Then, create a new Coverage Setup within the new model.
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The next step in the mesh creation requires importing a shape file that has polygons or arcs to serve as
a framework.
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Select the components, arcs and polygons of the framework shape that will be used for constraining
the mesh. The components are used to create feature objects.
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GMS: Create 2D mesh

|

The vertices along the framework control the density and location of the mesh triangular cells. There

are tools to redistribute the vertices along the framework.

Once a good set of vertices is obtained, it can be used to create a mesh. The mesh is then saved as an
ASCII *.2dm file that is used by the RSM to create the mesh geometry used in the model.
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GMS: Check meshes
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You can use the GMS to check that a mesh is sound and to check for cell connectivity.
In this case, a *.2dm file is imported into the GMS where you can look for thin triangles.

This completes the mesh creation. The next part of this lecture examines ArcGIS and the RSM
geodatabase.
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= ArcGIS (ArcMap and ArcCatalog)
« ArcMap « Arc Catalog

= Map creation Create new datasets
Symbolize features Copy geographic data
Feature editing Create new, features
Query and identify data = Feature class

Geoprocessing through toolbox * Geometric network
» Relationships

s Jopolegy classes

Manage datasets

ArcMap is the primary GIS application used at the South Florida Water Management District for
viewing and displaying spatial data.

ArcGIS also provides a platform from which data layers can be edited and attributes can be modified.

The RSM GIS tools are available as a custom toolbar in ArcGIS.
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ArcMap is used to present and manipulate spatial data from the RSM geodatabase for use in the RSM.
The RSMGIS toolbar, which is presented in Module 7, provides tools for extracting spatial data and
placing it in files to be used by the RSM. It is useful to have a working knowledge of ArcMap.

The order, by which data layers are displayed, controls how the data is displayed on the screen. One
layer can cover another layer.
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The browser window in the slide above provides a snapshot of the content of the RSM geodatabase in
ArcCatalog.

ArcCatalog is a shared ArcGIS application that allows you to organize and access all GIS information
such as maps, globes, datasets, models, metadata, and services. It includes tools to:

e Browse and find geographic information.
e Define, export, and import geodatabase schemas and designs.
e Search and browse GIS data on local networks and the Web.

[Reference: http://www.esri.com/software/arcgis/about/arccatalog.html]
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ArcCatalog is used to build the geodatabase that contains the spatial data used in the RSM. The
spatial feature classes can be copied from the catalog and pasted in an ArcMap for processing.
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Each data layer in the Table of Contents is controlled by properties which dictate how the data is
displayed. You can change properties of the data layer by right-clicking the data layer name or the
symbol.
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The necessary attributes for the RSM are built into the attribute files. You can use the Identify tool to
select a data element in the display window and view its attributes.
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You may also view the Attributes of a structure by right clicking a data layer in the Table of Contents
and selecting Open Attribute Table for that layer.

At the bottom of the attribute table you can view the entire table or only the selected data elements.
Right-click on the heading over any attribute in the table and sort the table.
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While viewing the attribute table, data records can be selected by clicking the individual data records
at the far left side of the table. The selected data records will appear on the screen as highlighted
features.
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It is possible to select for a specific feature or features by location, attributes or layer.
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Select by Attributes

Enter a'WHERE clause to select reconds in the table window.

Method : | Create a new selection

Fields:
[OBJECTID]
[AREA]
[PERIME TER]
[IMFDCSTR_]
(IMFDCSTR_ID]
[NAME]
[POLYGOMID]
[SCALE]
[ANGLE_1]
[struc typel M
< >

SELECT * FROM sfrem_giz.structure WHERE:
[MAMET="5175]

Verify the expression

The Query tool allows you to construct a SQL-type query to make specific data selections from a data
layer.

For example:

SELECT “Structure” WHERE Name = ‘S175’

When you return to the map, you will see that feature is highlighted. (This capability is particularly
useful for finding small features.)
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The Select By Location dialog box lets you select features based on their location relative to other
features.

For example, if you want to know how many homes were affected by a recent flood and you mapped
the flood boundary, you could select all the homes that are within this area. Answering this type of
question is known as a spatial query.

By combining queries, you can perform more complex searches. Suppose you want to find all the
customers who live within a 20-mile radius of your store, and who made a recent purchase, so you
can send them a promotional mailing.

You would first select the customers within this radius (Select By Location), then refine the selection
by finding those customers who have made a purchase within the last six months according to a date-
of-last-purchase attribute (Select By Attribute).

You can use a variety of selection methods to select the point, line or polygon features in one layer
that are near, or overlap the features in the same or another layer.

[Source: ArcGIS 9.2 Desktop Help]
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The ArcGIS Editor toolbar contains several editing tools and options.

When it is necessary to edit canal segments, structures or other feature classes, ArcMap provides an
interface for editing those features, as well as spatial extents or attributes.
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%7 Stop Editing — Start and Stop Editing

By save E:ils‘\

Save Edits

Snapping

More editing properties

To begin an editing session in ArcMap:
1. Click the Editor drop-down menu in the Editor Toolbar.
2. Select the Start Editing option.

Subsequently, there are choices to Save Edits and Stop Editing. Additionally, the snapping feature is
very useful for making sure the edits are attached to coverage features.
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Before adding new data to the geodatabase, set up tolerances to ensure points and lines are placed
appropriately in relation to the existing data.
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= ArcGIS Editing workflow:
* Load necessary data
art editing (editor toolbar)
Set Task
= Create New Feature or Modify Feature

Set Target (Whichilayer are you editing?)

* Save Edits (save freguently to avoid crashes)
» Stop editing

sfwmd.gowv

AreG s Ecliitiple)

= |mportant Editing Notes

Make a backup ofi your' geocdatabase
Save your edits frequently:

Use snapping whenever possible

Set your target

Set selectable layers to avoid confusion
Zoom into the area being edited

Update model input files for layers that have been
changed

sfwmd.gov

ArcGIS Editing.

Before starting an edit session:

1. Always make a backup of your personal
geodatabase.
e Save your edits frequently to avoid loss
of data and to preserve successful
edits at key points.

2. Check tolerances to ensure proper
placement of new data, connectivity of lines
and closure of polygons.

3. Turn off layers that do not aid in the editing
process to avoid confusion.

4. Zoom in on areas where edits are being
made.

After completing edits, regenerate all RSM
XML files.
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I

Edit Tool edits selected features
S

Snapping Environment [E

Layer

structure

sfrsm_gis_Net_lunctio

mesh_pnt

mesh_node

sfrsm_gis_Net2_lunct
El

Set snapping to C111 Framework ( e e

SFWMD Watersheds
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clll_proposed_sprea
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[ Perpendicular to sketch A
= [ Topology Elements
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This slide highlights key tools and capabilities which are helpful for editing a feature class in the
RSM.
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1. Set task to Modify Feature

2. Select line with Modify Tool
3. Select Split Tool, click desired split location

Editor * ').. ﬁ" Task: |M|:|d:FyFea11re :I Target: |C111Ftamem:n‘k l] )-f (T) | __;-I‘/"'

* Don't forget to set your target

**Split Framework lines to create “hard nodes”

The Split Tool gives you the ability to divide selected framework lines at a desired location and to
create “hard nodes” or line endpoints.

Select the Modify Feature option in the task dropdown list
Click on the Modify tool

Select the canal segment to be split

Choose the target layer

Select the split tool

Click on the desired location where the split is to be placed

oukhwnE
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3. Double click to finish feature

1. Click to start a new feature

2. Additional clicks add vertices

Process for adding a canal:

1. Start at a node on a current canal
2. Add the necessary vertices
3. Double click to end the segment
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=1 €111 Framework
+ Levee

1. Select desired feature
(new or existing)

Editor X

Editor 9 ‘?' Task: |CreateNeeralure ﬂ Target: IClllFramEWﬂl‘k j X(:) = _;f)'

5]

Property Value

. .
DENSITY <Null> 2. Edit attributes
LINED <Null>

DSCRPN Levee

Enabled True

chedked <Null>

nofiow yes H H H
boundary vestand Flow 3. Enter desired information
Shape_Length 3500.558

To add database attributes for the new canal segment:

1. Select the line to be modified using the modify tool on the editor toolbar

2. Select the Edit Attributes button from the Editor menu
3. Click on the attribute value to be changed and add the desired information to the attribute table for the new

feature
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™ €111-2005BASE - ArcMap - Arcinfo

| Ble Edit View Insert Selection Tooks Wvindow Help

|rsmesTooservan @ Q3 B O @E D Ik Ot F | wosshov (@ s W B~ O\Bi|

DEEH& ¢ R@AX| o | & [hE 4| &S0 N | g v G 4GB R[] - |

@ @ @‘@ 0| ‘@ [ 100~ ‘El (=] ‘E”@ ‘ Editor « ”T|§' Task: [Modify Feature

;I | Target: |cana\ : Water Mower

cIE O

= £F Layers
= B stuctre
+ <al other values>
Flowy
© Diversion Struchure
@ Inline Structure
+ Junction Block

all other valles=
Canal_type
= Canal
— Water Mover
O Flow_Transect
= O mesh-2005_Base_CERP_At1

= 0O mesh_node_2005_Base_CERP_AltL
o

= O impact_site_stage_monitor
[

= O USES_gw_monitor_sites
@

= 0O mesh_node_2005_Base
.

B O mesh-2005_Base
O

5 0O canal
— <all other values>

Canal_type

=Canal
— Water Mover

= O mesh_framework

5 O mesh

i
=l

Attributes i

E-canal
-C-110

1 features

x|

Property Value

CBIECTID
Mame
BOT_WIDTH
BOT_ELEY
SIDE_SLOPE
TYPE
Enabled
Canal_type
Depth
Mannings
segmented
minimum
target
maximum
up_siruc
clowrn_struc
reach
stagereach

mse_Linit
calb
floated
start_head
Canalld
FromNode
ToMode
calb_rewr

12766
Cc-110
25

-10

1
frapezoid
True
<hull=
False

<ML
3000
5280
G000
S197H
S197H
611
10007

SHAPE Length 4626063

<MUll=
1
<hLl>
Q
312766
1

2

E]

S3370

8176 ’_L

§18C
€

Selected
segment

Feature class
attributes

When editing the line work, it is possible to edit the attributes directly in the geodatabase. This will be
discussed in Module 7.
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= Canal Feature Class Editing
Must be done with care to aveid errors
Canal segments represent physical features
Watermover segments are not modeled

Types of canal edits
= Attribute edits
= Shape edits
= Add canals
= Delete canals (should use disable)

Canals segments must not intersect

Canals segments generally should not cress levees

Geodatabase schema* rules and guidelines for the RSM:

Canal segments are waterbodies.

Canal segments represent physical canals which are modeled. (Rather than a conceptualization of the
canal, the RSM models the physical location of the canals.)
¢ Canal segments join to create canal reaches that are bounded by junctions.

e Canal reaches span multiple junctions to form stage-reaches bounded by an upstream and
downstream structure.

Canal segments do not intersect. Canals can only connect through structures.

Care must be taken that canals do not cross levees or domain boundaries. This will cause a “leak” in
the model, which will be difficult to detect. The SFRSM geodatabase has been carefully checked to
ensure that canals and levees are correctly located.

e \Watermover segments are used to symbolize and visualize connections between canal segment
waterbodies but they are not modeled.

* Note: A schema is a data model that represents the relationships between the entities; a structured
set of relationships.
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= Structure Feature Class Editing
« Must be done with care to avoid errors
» Types of structure edits
= Attribute edits
= Shape edits
= Add structures
= Delete structures (shouldi use disable)

* Inline structures must “connect” 2 canal segments

e« Diversion structures must be “on” a watermover
segment

RSM Geodatabase schema rules and guidelines:

e [eature classes are added through a change control process to ensure new layers are added to the
RSM GIS tools and to ensure they do not break existing tools.

e All RSM canals are trapezoidal.

e All canals and structures can be enabled and disabled. Rather than delete a canal for a selected
alternative, just disable the unnecessary canals and structures.

Inline structures must be connected to one source and one destination segment.
Diversion structures must be “on” a watermover segment.

All structures are junctions, but not all junctions are structures.

Domains help control the data expected to be present in each attribute.
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How do we deal with all of this data?

Common data format

Visualize and QA/QC our model data
Document model input data
[00ls_to_automate input-file_creation

Tnimize data errors (i€, typos and common GIS

errors)
Distribute data

sfwmd.gowv

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

MV Gegelziizlozise

o

RSM &

What is a Personal Geodatabase?
ESRI database based on the Access Jet engine
2 GB size limit (not a problem for us)
Store a variety of feature types
Relate spatial and tabular data

Maintain feature topology: (integrity)

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

SV Gegelziizlgzise

AL

RSM

RSM Personal Geodatabase:
Store necessary spatial data
Store tabular data
Store data relationships
Visual documentation; of an RSM model scenario
Works with RSMIGIS toolbar
Very portable
Common coordinate system
Features can be disabled or enabled

sfwmd.gov

The geodatabase was created to organize
and store the data required for the RSM.

With different RSM implementations it is
possible to have data errors and inconsistent
data sets. The common geodatabase resolves
many data input issues.

The South Florida Water Management
District selected the ESRI database as the
agency’s standard for the geodatabase.

Each application has a personal geodatabase
that can be used with the RSM GIS ToolBar
preprocessor to develop the RSM input
datasets.

The project-specific geodatabase
encapsulates the spatial and attribute data
used in the model run and becomes a useful
archive.
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Conterts | Preview | Metadata |

Name
Oisfrsm as ___ ; Feature Classes

m culvert_box
E culvert_circular
E fiwed_weir

[ genstruc I "
mse_const Bl mesh_pnt

I )
m— (=] sfrsm_ois_Net2_lunctions
SElmse des Geodatabase Tables I _Net2_
D y |E|sfrsrnji5_ﬂet_Juncﬁms

|
|
I
|
|
|
I
Mmse_inout : 162 structure
|
I
|
|
|
I

m:-e_nude
Elmse_rc

[ mse_unit

E& pump

| spillway

[EE] variable_weir

S sfrsm._gis Net2_
. 5 canal_has_mse_unit

Herer e
I l:'«.EIsll'uch_lrE_1'|.E|s._c|_|I'u'Ert_n:'lrcl_ll.-:*‘r I
1 u\-aslrucb.lre_has_ﬁxed_mi
| ¥ structure_has_genstruc
| T structure_has_mse_unit
'E-"usmmre_has_pumn
! C*-husuuch.lre_haa_spillwar
: l:'~=.f':’|sI11.M:tv.|r»:_i'nars._l.rairieﬂ:ﬂle_'anu‘:ir

Relationship Classes

The RSM Personal Geodatabase contains:

o Feature classes: The canals, mesh and structures

e Geodatabase tables: The attribute tables for each feature class

¢ Relationship classes: The storage of the relationships between the different features (e.g., a canal
has a structure and the structure has culverts)

e Geometric networks: Maintain the geometry of the canal networks

e Subtypes: Groupings of similar objects (e.g., pumps, weirs, wells, cells)

o Domains: Overall grouping of the feature classes into one geographic area
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The real world has a complex distribution of canals and structures. The modeled world captures the
canals, structures and landscape features and maintains the correct juxtaposition and connectivity
among the features.
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This slide features an aerial photograph of an area within the C-111 RSM model domain. In this
example, the L-31W canal boundary is adjacent to a levee and includes two structures: an in-line
structure (5175) and a diversion structure (S332).
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SV Gagclaitzigzise Basic)a]

. 1 B
& ’ ) -
- : i l [ Lavers: [mes_framework ~]
ok o T, B ] Mo fra ocation: (795869.828363
- = R R ' ( { : | Field | Value
. et Y 1l Tt OBJECTID_12 707
; * b L | Shape Polyline
Y gt ] ¢ DENSITY <null>
| B iy ,},& LINEID 1
Do DSCRPN Levee
Layers: |canal o S /% i =Ty Enabled True
Joa . =l gl & el 1 1 checked  <nulb>
= canal Location: (796629906017 : A oo b noflow yes
= boundary Owerland Flow
Field al -~
mse_unit oD s N \ S N — Shape_Length  7659.783763
SHAPE Palyline i g A7 L v - < »
Mame L-31w ". ] 3 - = =
BOT_WIDTH  24.821259 : e 1 -
| — — BOTELEY 42 ..:.."l 51?:5‘ “ =13 e Re
SIDE_SLOPE 1 ,-E.—._ - g e e
gﬁ:‘jw tTr::znid - o A _ » - N\ Layers: [structure /! |
gaﬁ.‘vw Cond a2 ..5::--" W & LA = structure Lacation: (736831,017400
g i ! B ] - 3% -
Mannings  0.063630 o2 RS, N - Field Value
segmented yes ‘&- LA Bts e AT 2 G.ﬂvert_b.ox OBJECTID 176
minimum 5280 St s A } - & = culvert_drcular | Shape Paint
target 10560 L0, E !l ® 119 AREA 0
mesimum 13000 ¥ | L R 5117 PERIMETER 0
up_struc 5332H ; .1{1 ! [ w118 IMFDCSTR_ 276
dwr_stiuc 5175H ; 3 30 : : g fixed weir IMFDCSTR_ID 88
Seomesch 10171 i : ' i : pump FOLYGOND 0
SHAPE_Length 9326672870 ' 3 | R spillway SCALE 1
mse_unit <8"U"> ; ' B 4 varizble_weir | ANGLE_1 0
Ej:al\d 205519 ' O mse_unit struc_lype culvert_circular
FromNode 13 1 = genstruc Eabled e 5
ToNode 16 R | [ f w42 o niling Structure
i Y Wwid_type Structure_Flow
|< > ¢ > A

This slide shows data maintained in the geodatabase for the levee (mesh_framework), canal and
structure.

Levee attributes include whether it is enabled and type of boundary.
Canal attributes include properties, names, upstream/downstream structures, IDs and connectivity.

Structure attributes include type, name and other properties. Structure attributes include the fields for
all of the various types of structures, but only attributes relevant for each structure are populated.
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(Field ]
OBJECTID
Shape

AREA
PERIMETER
IMFDCSTR_
IMFDCSTR_ID

MAME

POLYGONID

SCALE

ANGLE_1

shiuc_type

Enabled

Flow Diversion Stiucture
wik_type Seg to Cel

The geodatabase contains the mesh attributes (ID, connectivity and properties). Where a location has
a structure with multiple components, such as more than one culvert, each component’s individual
properties can be modeled separately.
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= Relationship Class
= Geometric Networks
= Subtypes

= Domains

The RSM geodatabase design includes components that provide for data maintenance and
connectivity.

Relationship classes link the appropriate feature classes
Geometric networks maintain the appropriate connectivity
Subtypes maintain certain attributes

Domains define the allowable input values
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Conterts | Preview | Metadata |
MName

SMsfrem gis ; Feature Classes
mlajvert_bcx

|
culvert_croular |
2] fiwed_weir 1
] genstruc :
mse_v:mst I
Elmse_dss I
[ mse_inout I
|

|

I

I

|

|

I

:IEIITIEih_Dl'ﬁ
Geodatabase Tables  Elsfrsm_gis_Net2_lunctions
IElsfrmgis_Net_Juncﬁms

162 structure

S sfrsm._gis Net2_
: T structure_has_culvert_box
I l:«!EIsll'uch_lrE_1'|.E|s._c|_|I'u'Ert_c'lrcl_ll.-:*‘r I
1 u\-aslrucb.lre_has_ﬁxed_mei
| ¥ structure_has_genstruc
| T structure_has_mse_unit

. X 12 structure_has_pump
Relationship Classes I structure_has_spilway

I l“«.f‘;’.sI11.M:tv.|r»:_i'nars._l.rairieﬂ:ﬂle_'anu‘:ir

m:-e_nude
Elmse_rc

[ mse_unit

E& pump

| spillway

[EE] variable_weir

Components of the RSM geodatabase, accessible through ArcCatalog, are shown above.
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Identify Results

Layers: ]slructure j
= structure Location: (796845.590683
=

culvert_box
=1 culvert_circular
[+ 119
- 118
¥ 117
fixed_weir
pump
spillway
variable_weir
mse_unit
1 genstruc
- 42

Field
OBJECTID
Shape
AREA
PERIMETER
IMFDCSTR_
IMFOCSTR_ID
MAME
POLYGONID
SCALE
ANGLE_1
stiuc_type
Enabled
Flow
Wh_type

£

genstruc table

Value
176
Point
0

o
276
a8
5175

0
1
0

culvert_circular
True

Inline Structure
Structure_Flow

Structure
Feature Class
culvert circular
table

Identify Results

FLORIDA WATER MANAGEMENT DISTRICT

Layers: | stucture

= structure
=-5175

struc_type determines

Location: (796945590689

Field
QBRJECTID
structure_name

Yalue
114
5175
<null>
51753
<l
7

56

table or watermover

used variable_weir
mse_unit
=1-genstruc
+ 42

Layers: Fslruclure

= structure
=]'5175
aulvert_bax

= eulvert_circular

119

+- 118

- 117
fixed_weir

Location:
Field Value
OBJECTID 42
undtid 5175
dis_coef 72691

with_flow 1
enabled 1

manning_co
con_type
con_num
gate_dia
gate_height
gate_width
hyd_rad
area
pipeopen
with_Flowe
enabled

£

05
naz2

0ES

The Relationship Class component provides for decentralized data. The table can be edited
independent of data. There are different types of relationships:

e One-to-one (structure has genstruc)
e One-to-many (structure has culvert_circular)

¢ Many-to-one (canal has mse_unit)
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= sfrsm_gis_Net (canals and structures)
= Keeps canals connected
= Structure are connected to canals
= Canal direction is maintained
= Tools canjaccess the network and gather infermation

= sfrsm_gis_Net2 (framework and mesh nodes)
= Mesh nodes are snapped to framework

= Tools can gather nodes along framework
= Manage wall' boundary conditions
= Ex. Tide, levee, wall flow_bc, etc...

There are two networks maintained in the geodatabase, one for the canals and one for the mesh
nodes. These networks allow you to use the GIS tools to produce input datasets (XML files) and post-
process the RSM output efficiently.

The networks also enable you to manage spatial relationships between points and lines, maintain
connectivity rules, and snap points to lines, when editing.

The canal network allows us to maintain the appropriate flow direction by using the “as digitized”
direction to represent the direction of flow in the canal.
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anal Subtype:

Canal or watermover segment

Canal segments must not intersect

Watermoyvers intersect canal segments
Watermover segments have no required attriibutes
Edit target must be set to subtype

Structure Subtype:
Inline, diversion, or junction block
Inline must split canal
Diversion is only connected to watermover
Diversion does not split watermover, segment
Junction block must split canal
Junction block has no assoeciated watermover

Subtypes are used for canals and structures. Subtypes are useful for Symbology creating maps
showing the unique components of the model. Additonally, they maintain certain rules for network
connectivity. The subtypes provide a basic framework for editing and data validation.
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e Avoid data input errors

RSM Geodatabase Domains: e Maintain available attribute values
= Enabled demain (true or false) e Establish ranges for input variables
—Boeundary-demain-(framewoerkbetypes)

= Value domain (RC, DSS, constant)

IM_type domain_(seg to cell, segito seg, etc...)

—Rc_domain (number range for ruie cunves)

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RSIVNEELUEialIaSENIEMPIaLES RSM

All of the necessary spatial and attribute
components for an RSM implementation
have been combined into an RSM

RSM Geodatabase Templates: geodatabase template.

= Regional Implementation mesh (approx. 27000 cells) When a new mesh is created for a

subregional RSM implementation, it can be
imported into the geodatabase template and
the subregional geodatabase will have all of
the available data and necessary
relationships. (The relationships provide a
fixed framework for adding the required
attribute data.)

The RSM GIS ToolBar utilities work with the
standard geodatabase to extract the spatial and attribute information and create input data files for
the Regional Simulation Model.

= Regional Development mesh (approx. 5000 cells)
= Bring your own mesh

* Import your mesh inte RSM geodatabase

» All'canal and structure data is maintained

» All relationships are maintained

» All'lRSM tools will work

sfwmd.gov
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Knowledge Assessment
(pre- and post-lecture quiz to assess efficacy of training materials)

1. What are the possible methods for creating a mesh for RSM?

2. What is the format of the mesh file used by RSM?

3. What are the input requirements to create a mesh in GMS?

4. How do we use GMS for RSM?

5. What information is contained in the ArcCatalog RSM geodatabase?
6. What is the difference in the mesh and network creation within RSM?
7. What is contained in the geodatabase network?

8. What are four advantages to maintaining the RSM Geodatabase?

9. Why is the RSM personal Geodatabase critical?

10.What does the enabling feature allow?
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Answers

1. There are several methods for creating an RSM mesh: create by hand (small meshes),
USACE GMS mesh generator, import a mesh.

2. The accepted mesh format is an ASCII file following the GMS SEEP2D format.

3. GMS requires a framework shape file that contains the linework for constraining the
mesh and the required density of vertices for each framework line.

4. GMS provides a tool for checking modified meshes and meshes built using other
methods.

5. The RSM geodatabase contains feature classes, canal network, relationships and
topology classes.

6. Alternative meshes can be created for RSM but the canal network for south Florida is
part of the RSM geodatabase and is selected when the user-defined mesh is
intersected with the RSM template geodatabase.

7. The RSM geodatabase network contains the canal and water control structure
topology and attributes.

8. There are several advantages for maintaining the RSM geodatabase including:

e Common data format,
e Documentation of model input data sets,
e Automated input data creation,
e Minimize input data errors,
e Easy distribution of data,
e Enable/disable features,
e Data is connected to RSMGUI pre-processing tools
9. The geodatabase is critical for maintaining the exact location of the levees, canals and

structures because they are located near each other and the RSM uses the exact
locations for determining cell and segment connectivity.

10. The enabling feature allows the user to disable any canal or structure feature in an

RSM implementation without deleting the feature from the geodatabase. This provides
considerable flexibility in building alternative project models.
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G IS for RSM |

GMS; ArcGlS and Geodatabases
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Lab 5: Editing RSM Features

Time Estimate: 2 hours

Training Objective: Gain familiarity with ArcGIS personal geodatabases

This lab is designed to provide you with an opportunity to investigate the Regional
Simulation Model (RSM) geodatabase.

The information necessary to create the parameters for RSM XML input files is
obtained from the geographic data. Diagnosing problems with an RSM
implementation frequently requires observing the spatial distribution of model
features. Therefore, you must be able to navigate among the feature classes and
attribute tables used to construct the input files.

This lab requires a general ability to understand and run ArcGIS.
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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/sftrsm/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

sfrsm_geodata

data
|__geographic
__C111
|__rain+et
|__glades_lecsa
|__losa_eaa
|__BBCW

|___ benchmarks

|
I
|
|

|

|

|

|

|
|
|

| |___hpmbud
|

|

Files for this lab are located in the labs/ lab5 directory. Additional materials in the
directory include:

lab5.wmv
RSMLU .doc
supercodes_4-digit_1988 1999 SFWMM.xls

Page 5.48 Hydrologic and Environmental Systems Modeling



RSM Training HESM Instructional Materials for Training Purposes Only
Module 5: GIS for RSM | - GMS, ArcGIS and Geodatabases

Activity 5.1: Investigate the Regional Simulation Model

Overview
Activity 5.1 includes two exercises:

e Exercise 5.1.1 Explore a geodatabase
o Exercise 5.1.2 Explore geospatial data sources

You will examine some of the key features of the C111 geodatabase and the geospatial
datasets used to support it.

Exercise 5.1.1 Explore a geodatabase

1. Open ArcMap. Add canal; mesh; mesh_framework; structure; and watersheds feature
classes from the C111 geodatabase (JRSM/ . . /labs/1ab5/c111.mdb).

nal oé,sfrsm_gis_l\-let ) structure_has_mse_u
canal_calib oé,sfrsm_gis_l\-letZ ) structure_has_pump
&= canal_has_mse_unit B sfrsm_gis_MetZ_Junctions ) structure_has_spillwa

fram_gis_Met_Junctions ) structure_has_variabl
Etlhvatersheds

ckure:

“ostructure_has_culvert_bo
2 structure_has_culvert_circular
2 structure_has_fixed_weir

u‘-EI struckture_has_genstruc

Harne: Icanal; rezh; mesh_framewark; stucture; watersheds Add

Show of type: IDatasets and Layers [l =l Eancel |

|1

Figure 5.1 ArcMap Add Data Dialog box

2. Save as C111 map file.
3. Zoom to extent of C111 mesh.
4. Define the layers in the ArcMap project that went into the creation of the framework.

e Selectthe Symbology tab, then select Categories and Unique Valuesin
the Show box.

e Double click on mesh_framework feature class

e Select DSCRPN in Value Field

e Select “Add All Values,” click “Apply” then “OK”

e Turn ON the layers

e Compare the mesh to the framework lines
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Layer Properties illl

Generall Sourcel Selection | Digplay  Symbology I Fieldz I Definition Quer_l,ll Labelsl XCaIIoutl Joing & Helatesl

Shavw
_PLTS Sublypes Draw categories using unique values of one field. Impart... |
PLTS Renderer ¥alue Field—5§ Color Ramp
Eealures IDSCH PN ;I ’VI j
..... Unique value w | Semti I el I Label I Count |
MRS Spmbals in a <all other values> <all other values>
Quantities <Heading> DSCRPN
Charts <Mull» <Mull 7
Multiple Attributes e | 21082 Lewes 7 f
Levee Sespage Levee Seepage 7 |
s T i BC Tide BC ?
LI—I _’I levee levee ? ;l

Add Al Values I dd Walues. .. Eemaove Remowve Al Advanced

ak I Cancel Spply

Figure 5.2 Selection of mesh_framework attributes

J

Legend

=Mull=

Levee
Levee Seepage
Tide BC

levee

Figure 5.3 Physical features used to constrain the mesh
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5. Show that the mesh is also constrained by the landuse types.
e Double-click to select the mesh feature class. Make sure the Symbo logy button is
selected.

e Click on Categoriesthenin Layer Properties select LU2000_i1ndex
in Value Field

e Turn ON the layers
e Compare the mesh to the framework lines (see Fig 5.4)

The mesh does not conform exactly to the landuse distribution, but follows the
general configuration.

Legend
luz000_index

Figure 5.4 Mesh_framework components related to 2000-base landuse type
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RSM Training
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Identify structure properties of S18C from the C111 project.

6.

Select and display the mesh, canals and structures

canals and structures for the C111 project.

Figure 5.5. Mesh
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7. From the ArcMap drop-down menu, choose the Selection Menu and click Select by
Attribute.
e Type [NAME] = ’S18C” in the bottom text box.

Alternatively, you can Double-click on [NAME], click on “=", and type “S18C” in
the text box. Click App 1y, and then OK. S-18C will be highlighted.

Select By Attributes

Layer: B <trctUre

¥ Orily show selectable layers in this list
Method: ICleate a new selection ;I
[OBJECTID] ]
[4REA]
[FERIMETER]
[IMFDCSTR_]
[IMFDCSTR_ID]
[NAME] =l

Lik

- | e
_| 4
_|

[l |
Get Unigue Yalues |§o To I

SELECT " FROM structure WHERE:
[MAME] =""518C" :l

=
m

d

1=

IzI:I;I_I_
L=

||

Clear | Werify | Help | Load... | Save... |

0k I Apply | LCloze |

Figure 5.6 Select By Attributes Dialog box
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8. Use the ArcMap Identify tool o and select S18C.

i Identify
Identify from: '@ skruckure
& stucture Location: [ 512,472.675 363,020 462 Fest =
= 518C
i culwert_box Field | value
- culvert_circular OBIECTID 182
- fined_weir Shape Paint
- pump AREA i
B spilwiay PERIMETER O
wariable_weir IMPDCSTR, | 262
N IMFDCSTR_ID 71
""" w2 MNAME S18C
----- genstuc POLYGONID O
SCALE 1
AMGLE_1 o
struc_type spillvway
Enabled True
Flow Inline Struckure
WM _bype Structure_Flow
|IdentiFied 1 Feature | 4

Figure 5.7 ArcMap ldentify Menu

e Whatis the Struc_type, Flow, and WM_type indicated for S18C in the

geodatabase?
e Is structure S18C enabled?
e Open the related table named has_spi I lway. What is this structure’s discharge

coefficient (dis_coef)?

HINT select L* *™ | on the left side of the window

. - zpillwa
and click = |

9. Examine the Attributes table for canal. Click on Selection, Select by Attributes. Change
layer to “Canal.” Double-click on Canal Type. Click on “=" and type “1”. Click on

Apply and OK. Repeat selection for Enabled.

¢ How many canal segments are being modeled in the C111 model?

HINT watermover segments and disabled canals

are not used by the model. Select By Attribute using
[Canal_type] =1 and [Enabled] =1
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10. Find the upstream structure (Up_Struc) and downstream structures (down_struc)

on canal segment 309514. Search the Attributes table for canal for the appropriate canal

segment.

M Attributes of canal : _ |I:I|£I

TYPE Enabled Canal_type Depth | Mannings | segmented | minimum | target | maximum| Canalld up_struc | down_struc { reach stagereach SHAPE_Length mse_:l
trapezoid True Canal §.5 007 |yes 5280 10360 13000 309503 |S176T S176T 599 10003 97301 TET3S | =Mull=
trapezaid True Canal 85 007 yes 5280 10560 13000 309505 |S176T S176T 599 10009 9750177279 | =hull=
trapezoid True Canal 8.5 0.07 forced 5280 10560 13000 309506 |S331T S176H E00 10032 310.205528 |MSE_ur-
trapezoid True Canal 8.5 0.07 |forced 5280 10560 13000 309508 |S176T S177H E01 10002 274 439288 | =hull=
trapezoid True Canal §.5 007 |yes 5280 10360 13000 309514 |S332H S175H 603 10171 9326674154 | =Mull=
trapezoid True Canal §.5 007 |yes 5280 10360 13000 309517 |5332H S175H 603 10171 9326674323 | =Mull=
trapezoid True Canal 8.5 007 |yes 5280 10560 13000 309518 |S332H S175H E03 1017 9326674402 | =bull=
trapezoid True Canal 8.5 0.08363 ves 5280 10560 13000 309519 |S332H S175H E03 1017 9326 67257 | =hull=
trapezoid True Caral 0.3 007 |yes 5260 10360 13000 309522 31757 S175T 604 10001 9133.969258 | <Mull=
trapezoid True Canal §.5 01223592 |ves 5280 10360 13000 309523 |3173T S175T 604 10001 §133.990247 | =pull=
trapezaid True Canal 85 007 yes 5280 10560 13000 309530 |S18CH S18CH BOE 10005 15645 542973 | =M=
trapezoid True Canal 8.5 007 |yes 5280 10560 13000 309531 |S18CH S18CH EOE 10005 228089541 4 | =Mull=
trapezoid True Canal 8.5 007 |yes 5280 10560 13000 309532 |S176T S177H E07 10002 9734 246708 | =Mull=

ranezoid True Canal 8.3 007 lves 5280 10360 13000 309535 |S176T S177H 607 10002 9734.245674 |<pull> T
3
Fecord: ﬂj 1] jﬂ Show: W Selected | Feecords {0 out of 95 Selected) Cptions  +

Figure 5.8 Attributes table for canal

11. Examine the mesh_frameworK attribute table.

o Of the 217 framework lines, how many are assigned as levees?
e OpenSelect By Attributes Dialog box

e Select [boundary]

e SelectGet Unique Values

e Look at the boundary attribute: [boundary] = “ol® OR [boundary] =
“ol/gw"

Select By Attributes illl
Layer: @ mesh_Frarmework > LI
rly zelectable layers in this list
Method: ICreate anew selection ;I
[DSCAPN] I
[Enablad]

MULL

‘hone' - Mo Boundary Conditions

‘ol - Overland Flow

‘ol/gw’ - Overland and Groundwater Flow

3 t | | |
Iz gGetUniqueyaluegl GoTao: I

[baundary] = "ol AND [baundary] = ol qw

|1

2|

[

Clear | Werify | Help | Load... | Save... |

ak. I Apply | LClaze |

Figure 5.9 Building a query to select levees in the mesh_framework
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12. Examine the Attributes table of the mesh file.

e Whatis the Cel 11d, area and topo of the smallest cell in the C111 model?

e What structure is closest to cell 20227

i Identify

Identify fram:

I@ structure

[ sl = Location: [ 813,311,051 390,565,573 Feet

Field | Yalue
Shape Paint
AREA 0
PERIMETER. 0

IMFDCSTR_ 278
IMFDCSTR_ID 90
MNAMFE S178

2122 25| 229
s}

Figure 5.10 Mesh cell 2022 and a nearby structure

Identified 1 feature

1786 k]
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Exercise 5.1.2 Explore geospatial data sources

The South Florida Water Management District has developed several geospatial
datasets to support the Regional Simulation Model. These data are used to provide
necessary attributes for RSM implementations. It is important to explore these datasets
to understand their content.

13. Open ArcMap
14. Open the SFRSM geodatabase:
$RSM/ . . /sfrsm_geodata/sfrsm_geodata.mxd

15. Save the map in the labs/ 1ab5 directory.

16. Add the Public Water Supply wells (PWS) to the map.
$RSM/ . . /data/geographic/pws/pws_CalibVerif_v2

17. Add topographic data to the map:
$RSM/ . . /data/geographic/topography/rsm_topo_v2

18. Add 1995 and 1988 land use/land cover data to the map:

$RSM/ . . /data/geographic/landuse/1u95c
$RSM/ . . /data/geographic/landuse/RSM_Landuse .mdb/1u1988 vi1

The values for the SFWMM landuse codes are available in a crosswalk table
(supercodes_4-digit_1988 1999 SFWMM.xIs). The conversion table for
the landuse codes used in the RSM are provided in RSMLU . doc. Both files are
available in the labs/1ab5 directory.

19. Add hydraulic conductivity data to the map:
$RSM/ . . /data/geographic/geology/hyd_con_v2

e What is the range in values?

e Modify the hydraul ic conductivity dataset to provide additional visual
information.

e Highlight the hyd_con_ v2 feature class and double click.

e From the Symbology tab, select Classified
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Layer Properties

General | Source | Extent | Display  Sembology | Fields | Joins & Felates

2%

| Draw raster grouping values into classes

Stretched

Impart. .. |

Classification

—Figlds
Walue:

Mormnalization:

I <MALLE > s l
I =MNone= st l

Quantile

Classes:

Color Ramp:

[

Symbol | Range

I Label | -

I 1035454024

I 1035454024 - 109,4328599
B 1054325590 - 208.4705795
I o 705795 - 307.5088991
I =07.5085991 - 406.5469157
[ 4085469187 - 1,595.003154
1 595,031 54 - 5.754.599974

[~ Show class breaks using cell values
™ Use hilshade effect

Z:Il—

10.39434024

10.394584025 - 109,4328599
109, 43286 - 208.4706795
2084708796 - 3075085991
3075088992 - 4060.2469187
4065469155 - 1,595.003154
1.595.003155 - 5.754. 599975 j

Display NoData as |v|

QK. | Cancel | Apply |

Figure 5.11 Layer Properties Dialog box

e Fromthe Classification window, select Method=Quantile and
Classes=10. This will provide reasonable display of the values.

Classification

r— Classification

IMethod: CQuantile LI
Classes: fanal
= ! Equal Interval

Data Exc| & selgteryal

ks (Jenks)
Geometrical Interval
Standard Devistion

2l x|

r~Classification Statiskics

Count: 7047340
Miniirriarn: 10,39454024
Ma=irnuri: 25,265,058954
Surn: 11,157, 948,680
Mean: 1,553.1503547

Standard Deviation: 3,590.059197

Break Yalues e

10,39454024
109.4326599
208.4708795
307.5088991
4065469157
1,595.003154
5,754.599975
6,943.056214
10,904,577
25,265.05954

| I
10.39484024  6,324.068591 12637.74234

™ Snap breaks to data values

Columns: 100 = [ show Std. Dev. ™ show Mean

R [ b =
= = m 0 [ ]

s00000 &, & 2 @ b &
=+| 2 EE = [=] o
W = [ i | [rad
o3 | & =] L
= | o - &

4000000

3000000

2000000

1000000
1]

T
18,951.41609

Cancel |

26,265.0898:

Figure 5.12 Classification options
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20. Select the 1denti Ty tool button and select a value in the EAA-Miami Canal basin. The

value should be ~26

T P s = L |

x

5 [ pws_Calbverf_vz |
L

Bl [ StageCy_Coordinate
&

=] mesh_framework

= [ canal
— <all ather values:
Canal_type
— Canal
— Water Mover
B O i9ss_w1
O
B O luesc

0

= 3o Ao BI RO 306
A4

=l [ SFRSM_coarse

0

=l ' 5FRSM_Fine

0

i Identify illl

Identify from: I <Top-most layer > =l

B O losa_mesh R
=

0

Bl [ mesh_lecsaglades £

B hyd_son_v2 Locstion: | 722,374,282 812,371,248 Feet &
23817299

Bl [ watersheds Fild | Valus |

0
|

p— Class valus 1
byd_con.v2 Pixel valus | 23.817299
<YALLIE>

I 10.39484024 L
[ 10.39434025 - 1C
M 109.43286 - 208,

I 2054708796 - 30

ol il

Diizplay | Source j
Selection | Map Book I LCatalog 20 (= u ﬂ Ij

Drawing > k O | O - Mj r= ||,0]Arial

Figure 5.13 Identify tool

21. Add the aquifer bottom elevation data to the map:

$RSM/ . . /data/geographic/geology/base_wt vl

22. Add coarse and fine SFRSM meshes to the map.

These meshes contain the geology, landuse and topographic attributes.
The coarse mesh has 7351 cells and contains 1988 landuse data (LU88) and other
mesh attributes. The fine mesh has 27604 cells and contains both 1988 and 1995
landuse data (LU88 and LU95).

$RSM/ . . /data/geographic/meshes/SFRSM_coarse
$RSM/ . . /data/geographic/meshes/SFRSM_fine
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23. Select SFRSM_coarse mesh.
24. Right-click SFRSM_coarse , then select Open Attribute File.

¢ How many cells are in the coarse mesh?
25. Goto Cel lid = 4583.

e Highlight the row.

EH Attributes of SFRSM_coarse _ ||:| |£|
FID Shape OBJECTID Cellld Hodel Hode2 Hodel topo hyd_con :I

4724 | Palygon 453 457 2324 B2 2446 14276802 2512
4725 |Palygon 4554 4572 2498 3% 324 15078720 B
4726 | Palygon 4555 4573 2324 2326 2325 15360097 465
4727 |Palygon 4556 4574 2448 2445 2526 15509108 32
4728 | Palygon 4557 4575 2% 2445 527 16230227 4005
4729 | Palygon 4558 4576 2445 2447 27 16 359665 3972
4730 Palygon 459 477 2448 =77 2447 16313732 183

v 4731 |Palygon 470 1578 327 2443 FEr] 17 168388 36
4732 Palygon 4571 4579 2443 2449 2328 16962177 90,01
4733 | Palygon 4572 4580 2328 2443 2329 17 425023 6372
4734 | Palygon 4573 4581 2443 2450 2529 14 506814 8556
4735 | Palygon 457q 4582 2451 2529 2450 17 200409 83401
4736 | Palygon 475 4583 2451 2330 7329 15134203 E703;
4737 |Palygon =76 FECT] 2451 2452 7330 18100429 £aadl
4738 | Palygon 47T 4585 2452 2453 2330 17 B253a2 e
4739 | Palygon 4578 14586 2453 2331 2330 19364208 6493,
4740 Palygon 4579 487 2331 2453 2454 19177420 6473
4741 |Palygon 4580 4588 2454 232 2331 16333672 5360
4742 Palygon 4551 4589 2455 2332 2454 17 175892 097
4743 | Palygon Y L= 4590 2425 PEEs] 73 16077987 3[0T |
4744 |Palygon (asea| ) e PEEs] 2455 2334 16005284 e
4745 |Palygon /s 2455 2456 2334 16619673 269.4°
4746 | Palygon 4335 4553 2456 2335 2334 16927230 2624
4747 |Palygon 4556 4554 2456 2457 2338 17 &317az ERE
4745 | Palygon 4za7 4595 2457 2336 2338 17 301069 76041
4749 |Palygon 4588 4596 2336 2457 2458 18052443 9108
4750 | Palygon 4533 45a7 3% 2453 PEE] 17814278 700
4751 |Palygon 430 1508 2337 3% 33 18498671 675
4752 Palygon 4591 4599 2458 2459 2338 18264473 caa8
4753 | Palygon 4532 4600 2338 2330 2459 17 933146 40021
4754 | Palygon 4533 4601 2338 2459 2460 18151112 EE=
4755 | Palvoinn 4594 FN2 24RN 7341 2379 1R 7ARST 4491

| T >|

Record 14| 4| 4732 »| 1| Show:[ Al Selscted | Records (1 out of 7361 Selected) Options =

Figure 5.14 Attributes of SFRSM_coarse mesh

26. Select View, Zoom Data, and zoomto Selected Features.
27. Zoom into cell 4583.

28. Look at the attributes

e What is the 1988 landuse type (LU88) for that cell?
¢ What is the range in elevation in that cell?
e Observe other attributes at that location.

29. Select Identify icon and feature class.

30. Add the observation monitoring stations used for calibration:

e The verified stage monitoring sites are located at:

$RSM/ . . /data/geographic/monitor/stage/StageCV_Coordinate v3 12 13
e The verified tide measurement sites are located at:

$RSM/ . . /data/geographic/monitor/tide/tidal_station_coordinate
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31. Add SFRSM canal network and structures:

e Open ArcCatalog on the ArcMap toolbar.
e Open geodatabase_template:

$RSM/ . . /data/geographic/geodatabase_templates/mesh_import_template.mdb
e Select canal and drag icon into ArcMap.
e Select watersheds and drag icon into ArcMap.
o Selectmesh_framework_ template and drag icon into ArcMap.

TrEET—— REE

File Edit Wiew Insert Selection Tools Wirn

i
|@@E|EE DD
| D

‘ File Edit View Go Tools window|ﬂelp PLTS

= | & EBERX | o - i
|s BX v |elom(me X B e asow ae @03
=
= = @ JLocation: hdatahgeo data empla nesh_im n_gis |
= Layers -
= liws_CalibVeriFﬂ ? ‘ Styleshest  [FGOC EGI SR
B
(=[£I StageCy_Coordinate, o 5 =|| GpeT Contents | Previewl Metadatal
® bl geographic -
[l [ StageCy_Coordinate & | |20 geodatabase_templates L | Tvpe |
% i 1 0 Ea rissh import: femplatsimdb canal Personal Geodatabase Feature Class
i e i
=1 [ mesh_node []..EF sFrsm_gis = canal_calib . Personal Geodatabase FeatL.lre leass
] ‘ [ culvert_bax +4 canal basmes o Personal Geodatabase Relationship ...
B [t structure = [ culvert_circular Gl mesh_framewark_template Personal Geodatabase Feature Class
@ <all other values: [ Fived_weir & sfrsm_gis_et Personal Geodatabase Geometric Me. ..
Flows @ -[FE] genstruc _I = sfrsm_gis_Met_Junctions Personal Geodatabase Feature Class
@ Diversion Structur = -[EE] mse_const [ structure Personal Geodatabase Feature Class
+ Inline Struckure  __J k - [EE] mee_dss X structure_has_culvert_box Personal Geodatabase Relationship ...
gction Block -[EF] mse_inout R struckure_has_cubvert_circular Personal Geodatabase Relationship ...
(i ] ~E mse_node 2 structure_has_fixed_weir Personal Geodatabase Relationship ...
3l other values: Y -] mse_rc 2 structure_has_genstruc Personal Geodatabase Relationship ...
Canal_tvpe o e it u‘-astructure_has_mse_unit Personal Geodatabase Relationship ...
— Canal ®r DU'IITD Q‘ustructure_has;ump Personal Geodatabase Relationship ...
& N Watﬁ; Moﬁer .!-';’. ipalri‘;\lgli viit l:"-‘\-:'lstructure_has_spillway Personal Geodatabase Relationship ... L}
Sart D.Ws_Cal Verh_vz ; ey ' - _I' sty has_variable_weir Personal Geodatabase Relationship ...
1 [t Stagecy_Coordinate, L 4 1> watersheds Personal Geodatabase Feature Class &
@ |
=] mesh_Framework. e
= ]
Bl [ canal
— <all other values: Adclu
Canal_type
— Canal 'd"“'__t
— Water Maver i Qe
BN B o
TSI
Diizplay I Source LI —
Selection | Map Book | Catalog I 202 LI |+ =
‘grawingv kG| O~ Alr| i |0 il =] Bz ulAv &~ 4 o~ —
[ laiccan £n 1AnzeT AC Cank -

Figure 5.15 ArcCatalog

32. Save the ArcMap file in the labs/1ab5 directory for future reference.

This is a quick review of the standard geodatabase data available for the Regional
Simulation Model.
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Answers for Lab 5

Exercise 5.1.1
8. struc_type = Spillway
Flow = Inline Structure
WM_type = Structure_flow
Structure S18C enabled/disabled = True (Enabled) + 5 watermover segments
Discharge coefficient = 2912

9. # canal segments = 88
11. # framework lines assigned as levees = 32

12. Cellid of smallest cell = 1947
area of smallest cell = 162618.630842
topo of smallest cell = 1.058204
closest structure to cell 2022 = 5178

Exercise 5.1.2
7. Range in hydraulic conductivity values = 10.3948 — 25,265.1

12. # cells in the coarse mesh = 7351
16. Land use type in 1988 for cell 4583 = 6
Range in elevation in cell 4583 = 16.1-19.0 ft
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Index
AQUITET e 59 feature class.13, 21, 24, 25, 33, 38, 46, 47,
ArcCatalog.............cceen.. 12, 13, 39, 45, 61 49, 60
ArcGIS.......... 1,3,9, 10, 12, 20, 21, 24, 47 hydraulic conductivity................ceueen.... 57
ArcMap .. 10, 11, 13, 21, 22, 24, 49, 53, 54, file format
57,61 ASCIHI v 8, 46
ldentify tOOl..........coooviiiii 54 finemesh.......cooooiiiis 59
toolbar.......cccooeeii 61 flood oo 20
attribute ... 4, 10, 15, 16, 17, 18, 20, 21, 28, L1101 41, 54, 63
29, 31, 32, 33, 36, 38, 43, 46, 47, 53, 54, framework ....6, 7, 8, 26, 42, 43, 46, 49, 51,
55, 56, 57, 59, 60 55, 63
attribute table.................. 16, 17, 28, 33, 47 liNes .....ccooe, 26, 49, 51, 55, 63
BBCW, see also Biscayne Bay Coastal geodatabase ..1, 12, 13, 23, 24, 29, 32, 36,
Wetlands........ooooeiii 48 37,41, 43, 45, 46, 47, 49, 54, 61
benchmark..........ccccevviiiiiiiiiiiiiiiiiiiee 48 geodatabase_template................cccccunee 61
DIaS ..o, 4 geographic data ............coeeeeeeiiiiiiiininnnnnn. 47
C111 model.............. 35, 48, 49, 52, 54, 56 [o7=T0] (o]0 |V 20 URPPPRRRT 57,59
calibration ...........ccceevviiiiii e 60 geospatial datasets ..............cceceeeene 49, 57
canal....... 30, 31, 33, 34, 41, 42, 46, 52, 54 (€715 7 1,2,3,4,5,9, 45, 46
NEtWOrK .......ceeeveeeeeeiiiiiiiins 33,41, 46, 61 gw, see groundwater............cceevvvvvnnnnnnn. 55
FEACKH .....uiiiiii 30 has_spillways ...........cccceveeviiiiiiiiiiiiiiieee, 54
segment.......... 21, 26, 28, 30, 54, 55, 63 HINT (e 54, 56
canal, see also WCD21, 26, 27, 28, 30, 31, how to
33, 35, 36, 40, 41, 46, 49, 54, 55, 61, 63 create the parameters for RSM XML
cell INPUt fileS ... 47
CONNECLIVILY ..cooeviieiie e 9 diagnose problems with an RSM
ID e 56, 60, 63 implementation.............ccceeevvvvinnnnnn. 47
cell, see also mesh 8, 9, 33, 46, 56, 59, 60, observe the spatial distribution of model
63 featuresS ......ccccevvveeeiiieeceee e 47
coarse Mesh........ccccevvvveeeeeeeennn, 59, 60, 63 open an attribute file ............ccccenn. 60
COETfICIeNt ..eeieieeeeeee e 63 HPM Lo 48
(070 ] 011 o) F 8, 31, 46 water budget........ccovvviiiiiei e, 48
COVEIAGE .. uuuieeeeeiieeeeeiis e e e e e e eeennnnnns 22 hyd_CON_V2......ooiiiiiiiiiiiiiiiiieee 57
Coverage Setup.......ccovvvvevvviiiiiieeeeeeeeeniinnns 5 hydraulic conductivity ....................... 57, 63
datasetS.......cooeeevvevieiineeinnnnnn, 12, 32, 46, 57 iNlNE StrUCtUreS ......evveiieeeee e, 31
direction of flow..........cccoeeieiiiiiiiiii. 41 input data
discharge coefficient (dis_coef).............. 54 aquifer bottom elevation ..................... 59
distribution .............eeeveiiiiviiiiinnnn. 34, 46, 51 MESN ... 45, 56
downstream structures ..................... 36, 55 input files ..., 3, 32,41, 43, 46
DSCRPN ..o, 49 2DM Aile oo 4
EAA 59 Map file ..o 49
EAA-MC basin........cccevvveviiiiiieee e 59 [aNdSCaAPEe.....iiee e 34
Editor toolbar ... 21, 22 landuse........ccccoeeeeeeen. 48, 51, 57, 59, 60, 63
environment variable .............cccvvvvvieneee. 48 COUBS .t 57
EITON it 32,43, 46 LUBS ... 59, 60
ESRI oo 1,32 LUOS Lottt 59
EYPES oo 51
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LaYer ..o 51, 58
Layer PropertieS .......ccccvvvvvvvvciineeeenn. 51, 58
levee......ccoooiiiennnn. 30, 35, 36, 46, 55, 63
LU2000 _iNdeX «eovvvviiiiiiiiiiiiiiiiiiieeeeeeeee, 51
make, see makefile...........ccccoeeeeee 19, 24

mesh.... 1, 3,4,5,6,7,8,9, 33, 36, 37, 41,
43, 45, 46, 49, 51, 52, 55, 56, 59, 61

attributes ... 37,59
feature class, see also feature class... 51
JEOMELIY .. 8
NOAE ....covveiiiieeeeeeeeeeiiine 4, 26, 27, 41
mesh and Network ................eeevvvveveeeenee. 45
mesh_framework.................. 36, 49, 55, 61
mesh_framework attribute table ............. 55
Mesh_framework components related to
2000-base landuse type.......ccccccvvnnnn. 51
mesh_framework_template .................... 61
metadata .........eevvevviiiiiiiiiiiieeee 12
Method=Quantile .................coviiirirnnnnnnn. 58
model input, see input data .................... 46
Modify Feature...........oovvviviiiiiiniiiieeeiins 26
MONITOT vt 60
NELWOIK......vveiiiieeiiiieeeiie e 42, 45, 46
10 (T 2,30, 48
observation monitoring stations.............. 60
output data ........coevvverviiiiie e 41
Physical features used to constrain the
MESN .o 50
pre-processing toolS ........ccoeeeeeeeieeiiiinnnn. 46
pump, see also watermover.................... 33
PWS oot 57
rainfall..........coooeeiiiii s 48
Regional Simulation Model, see also RSM
................................ 1,43,47,49,57, 61
RSM
geodatabase9, 11, 12, 38, 39, 43, 45, 46
implementation.................. 32, 43, 46, 57
] 1Y I U 2

GIS ToolBar... 1, 2, 3, 10, 12, 31, 32, 41,
43
toolbar........cccovviiii 46
RSM, see also Regional Simulation Model
..1,2,3,8,9, 10, 11, 12, 13, 15, 24, 25,

30, 31, 32, 33, 35, 38, 39, 41, 43, 45, 46,
47, 48, 49, 57, 59, 60, 61
segment, see also waterbody

segment........... 27, 30, 31, 46, 54, 55, 63
Select by Attribute ............ccoeeviivnnnnnn. 53, 54
Select by Attributes ...........cceevvvevviiiennnn. 54
Selected Features ...........ccoeevvevviivinnnnnnnn. 60
Selection of mesh_framework attributes 50
SEEENV ..t 48
SFRSM......uiiiiiiiiiiiiiiiiinnns 30, 57, 59, 60, 61

geodatabase........ccccoeeevviiiieieninnnnn. 30, 57

MESN ... e 59, 60
SFWMM ... 48, 57
shape file.......ccovvveiiiiie e, 6, 46
Shape_Area attribute ...........ccccevvvennn. 56
STAQE .o 30, 60
standard geodatabase...................... 43, 61
standard geodatabase data.................... 61
Start Editing......ccoovveiiiiiiiieeeeeeeeeeein 22
Stop Editing.....ccoovvvviiiiiiee e 22
SUUC_LYPE...ieieeieieeeee e 54, 63

structure .16, 21, 30, 31, 33, 34, 35, 36, 37,
40, 42, 46, 49, 52, 54, 56, 61, 63

PrOPErtieS.....cccevvveeiiiicie e 52

S18C..ciiiiiiii 52, 53, 54, 63
subregional models.............ccccovvvviinnnnnnnn. 43
template .......cccoceeiiiii, 43, 46, 61
topo, see topography.................. 56, 57, 63
topography .......coovvceieeiieeeeeee, 57, 59
upstream Structure ...........ccooceveevveennn. 55
USACE ...ttt 46
ULIITIES oo 43
verified stage monitoring sites................ 60
verified tide measurement sites.............. 60
VEItICES...oooiiiieieeeeeeeeee 8, 27, 46
water Supply ... 57
waterbody........ccceeeeieeiiiii e 30
Watermover ........ccoeeeeeveneeennnn. 30, 31, 54, 63

LY P i 54, 63
watershed..........cooeeevviieiiiiiieeeeen, 49, 61
WEIT e, 33
L= | 21, 33,57
Zoom Data ........coeeeveiiiiiiii e 60
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