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Chapter 5

Watershed Setup

A common schematic is used to effectively share common data between
HEC software (i.e., ResSim) for a watershed. The common schematic
consists of a stream alignment, map layers (Chapter 3), time series icons,
computation points, impact areas, and projects. Another element included
in the common schematic is a configuration. Configurations are a physical
arrangement of the projects defined for a watershed that will be modeled
by HEC software. This reduces the possibility of incompatible data sets
from HEC software being used together.

From the Map Window, you will use tools to create the common
schematic. In Chapter 2, Section 2.1.3 (pages 2-6 through 2-9), you are
given an overview of the Map Window and the available tools. These
tools allow you to create a stream alignment, computation points, impact
areas, projects, and configurations.

5.1 Establishing the Stream Alignment

The first item to create in the common schematic is the stream alignment.
A stream alignment is the backbone for all of the other elements that make
up a common schematic. This section will describe the tools and concepts
for creating a stream alignment.

5.1.1 Definition of a Stream Alignment

Stream alignments represent the stream system in the watershed. The
alignment indicates where confluences and bifurcations occur and provide
a sense of distance and scale. In FIA, stream alignments are composed of a
series of stream elements, stream nodes, and stream junctions. A stream
element typically begins or ends at a confluence, bifurcation, or at the
boundary of the river system. A stream element is composed of vertex
points, with the beginning and ending vertex points being stream nodes.

Stream elements are drawn as multi-segmented lines. Each stream element
must have at least two stream nodes, defining the beginning and end of the
stream element. Stream elements, stream nodes, and stream junctions, are
illustrated in Figure 5.1.
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5.1.2
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Figure 5.1 Relationship of Stream Elements in a Stream Alignment.

FIA creates and labels stream stations along each stream element. The
ending stream node (the last point selected) of a stream element will
always be labeled as Station 0. Therefore, if you want Station 0 to be at
the downstream end of the stream element, begin drawing the stream
element from the upstream end.

Stream stationing is based on the geographic extents that are defined when
a stream element is drawn. If the geo-extents are based on a map layer,
the units for the stream stationing are the same as the map layer (i.e., feet,
meters). In Version 2.1 of FIA there is no indication of units. Keep in
mind that map projection can determine units. For example, if a study is in
Albers Equal Area Conic projection, the units will be in meters.

A stream alignment created without an underlying map layer will use the
default coordinate system of X-Y. This default does not have any units
attached to it. More information on the coordinate system is contained in
Appendix D.

Create a New Stream Alignment

If your stream alignment is going to be based on a map layer, the map
layer should already have been included in the watershed. The details on
how to include a map layer are given in Chapter 3 (see Section 3.2, page
3-4). The map layer should contain water features, such as stream
channels and reservoirs. Use this map layer as a guide while creating the
stream alignment. By doing this, the units of the labels on the stream
alignment will be the same as the units of the water feature layer (i.e., if
your water feature layer is projected in state plane coordinates (feet), then
the labels on the stream alignment will be in feet).
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drag the stream node along the stream element to its new position (Figure
5.8, background).

5.1.6 Edit an Existing Stream Node

After adding stream nodes in the
Map Window, you can delete and Q

adjust the stationing of an Station: 122090.271
individual stream node. These two
tasks are accomplished through the
stream node shortcut menu (Figure ® Delete Node I
5.9). To access the stream node
shortcut menu, you must be in the
Map Window with the Stream Figure 5.9 Stream Node shortcut

Node Tool [+ engaged. menu.

Edit Mode...

5.1.6.1 Delete a Stream Node
To delete a stream node:

1. With the Stream Node Tool [#/ engaged right-click on the stream
node that you want to delete and click Delete Node from the
available shortcut menu (Figure 5.9).

2. A warning message will open asking if you really want to delete the
selected stream node. Click Yes. The warning message will close,
and the stream node will be deleted from the stream element.

5.1.6.2 Establish Stream Stationing

To establish stream stationing for ([ stream Node Editor [——
a stream element, you must edit
the stream nodes. To edita SRR Ll s
stream node: Location

1. Right-click on the stream Easting ~6738543.392
node that you want to edit, Northing 9323762 521
click Edit Node from the
available shortcut menu, Station 122090.271
the Stream Node Editor
will open (Figure 5.10). 7] Use Default Stationing

2. The default stream station
has the downstream node
at station zero (0) and the
upstream node is based on | ok [ cancer |
the coordinate system you .

used when drawing the Figure 5.10 Stream Node Editor.
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Figure 5.25 The Import Stream Alignment dialog box.

4. The Available box lists the available polyline shapefiles in your
study that represent stream systems. Click on the file you would
like to use to import the stream alignment, and it will be highlighted
in blue. Click Add. The shapefile name will now appear under the
Selected box.

5. To import from multiple shapefiles, click on each file while holding
down control and then click Add. If you would like to add all the
files, click Add All. Should you wish to remove a selected
shapefile, select it under the Selected box and click Remove.

6. Once the correct shapefile(s) have been selected, click OK. The
second Import Stream Alignment dialog box will open (Figure
5.26).

- o
il Import Stream Alignment g

File Edit

Shapefile Name: JCRT_Wkshp_Centerline.shp
Shapefile Information:

Database Field Name: |RiverCode -

RiverCode Import Reverse Direction

Carolls Ch.
Columbia River
Fisher Is Slough
Government Is
Lord Is
Multnomah Ch.
Oregon Slough
Sandy Is
Willamette River

1)
1

[7] Gap Tolerance: [ Reverse Direction

Replace Existing Stream Alignment

Figure 5.26 Another Import Stream Alignment dialog box.
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5.1.12
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Cnrrlmuter Files of type: |Arc Shapefile (*.shp)  ~

Figure 5.29 Save browser.

Click Save. The Save browser will close and an ESRI shapefile of

the displayed stream alignment will be saved in the location you

have selected.

List of Streams

FIA allows you to view the list of streams that make up your stream
alignment. To view the List of Streams:

1.

Starting in the Study
Pane, under the
Watershed folder, right
click on Stream
Alignments. From the
shortcut menu, select
List of Streams.

The List of Streams
dialog box will open
(Figure 5.30).

The report provides a
list of streams that have
been input for the
stream alignment, along
with the stream's
description.

From the File menu, you
can send the report to a
printer, or you can
export the report to an
ASCII tab delimited file.

El Example_Study —I. = | =] &J

File Help

Example_Study
List of Streams

Stream
Mame

Description

Caralls Ch.

Columbia River

Fisher Is Slough

Government |5

Lordls

Multnomah Ch.

Cregon Slough

Sandy s

Stream 9

Willamette River

Close

%,

Figure 5.30 List of Streams.
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The Rename - 1
Impact Area Rename Impact Area X

open (Figure o -
5.34). Enter Description: [
the new Name | oK l\J | Cancel |
(required) and L .
Description _ _
(optional) for Figure 5.34 Rename Impact Area dialog box.

the impact

area. Since this name creates the "B-Part" of a DSS pathname, FIA
will substitute an underline for the following characters: ?\/* “ <
>|&;“[1():%!~. Also, the impact area name must be less
than sixty-four (64) characters.

Click OK. A warning message will open asking you if you really
want to rename the selected impact area. Click Yes. The warning
message and the Rename Impact Area dialog boxes will close, and
the impact area will display the new name.

5.2.2.2 Delete an Impact Area

To delete an impact area:

1.

2.
3.

4.

You must be in the Map Window. -
On the map toolbar, engage the Impact Area Polygon Tool L3
Right-click on the impact area you want to delete, and click Delete
Impact Area from the available shortcut menu (Figure 5.33).

A warning message will open asking you if you really want to
delete the selected impact area. Click Yes. The warning message
will close.

5.2.2.3 Add Configuration Notes for an Impact Area

Configuration notes allow you to add information about an impact area
specific to a configuration. These are useful for describing impact areas
that belong to configurations that include non-structural measures. If there
are non-structural attributes for an impact area, you can have a symbol
appear in the Map Window for the selected impact area. Configurations
notes are only added when other configurations have been defined. You
do not need configuration notes for the default configuration Study. For
further information on configurations, see Section 5.3.

To add configuration notes for an impact area:

1.
2.

You must be in the Map Window. -
On the map toolbar, engage the Impact Area Polygon Tool (&,

5-23
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5.2.2.4

3. Right-click on the impact area to which you want to add
configuration notes, and click Configuration Notes from the
available shortcut menu (Figure 5.33).

4. The Configuration Notes Editor will open (Figure 5.35). The
Configuration box displays the current configuration. Enter
information about this impact area for the current configuration in
the Configuration Notes box.

rﬁ Configuration Notes Editor &y
Configuration:
Impact Area: Clark - Display Mon-Structural Symbaol
Configuration Motes:
Enter configuration notes here, and then press OK.| &
| 0K N | Cancel | | Apply |

Figure 5.35 Configuration Notes Editor.

5. If the notes are in regards to non-structural attributes, select Display
Non-Structural Symbol. This will cause a symbol to appear in the
selected impact area on the Map Window.

Edit Impact Area Properties

In the Map Window, you describe the general and aesthetic properties of
an impact area. When you create alternatives, you will enter detailed
information for each impact area in the Impact Area Editor (Chapter 9,
Section 9.7, page 9-8). The impact area properties that you can edit in the
Map Window include: the description of the impact area, the stream
associated with the impact area, what bank of the stream the impact area is
on, the color of the impact area polygon, the position of the impact area
label on the Map Window, the geographical location of the index station,
and the geographical location of the beginning and ending stations of the
impact area polygon.

To edit impact area properties:

1. You must be in the Map Window.

2. On the map toolbar, engage the Impact Area Polygon Tool (&,

3. Right-click on the impact area whose properties you would like to
change, and click Edit Impact Area from the available shortcut
menu (see Figure 5.33).

The Impact Area Properties Editor will open (Figure 5.36).

If the Auto check box is selected for an item, the value for this data
item is automatically updated as the polygon or index location is
moved in the Map Window. By default, when a polygon is drawn
in the Map Window, these values are filled in automatically. If the

o &
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10.

11.

12.

ﬁ Impact Area Properties &J
ImpactéArea Edit
ImpactArea: | lark > [M][a] 1014 ][m]
Description: &
Stream Name: | Columbia.. 7| Auto  Color of Impact Area: areen -
Stream Stations: Bank
Index: 143816.133 [¥] Auto Left @ Right Both  [7] Auto
Upstream: 7
: 330343.173| WAUTO | apel Position: EAST -
Downstream: | 119641.21 [¥] Auto Generate computation point
V| Automatically Position Label
l oK ] | Cancel | Apply

Figure 5.36 Impact Area Properties dialog box.

check box is cleared, data can be entered manually into these fields,
and the value will cease to be automatically updated if changes are
made to the polygon. However, reselecting the check box allows the
values to be automatically determined when edits are made in the
Map Window.

From the Description box (Figure 5.36) you can edit or add a
description.

If the default stream name selected by FIA is incorrect, clear the
Auto check box, and from the Stream Name list select the
appropriate stream name.

If the default bank selected by FIA is incorrect, clear the Auto
check box, and select the appropriate stream bank from the Bank
box.

By default, the color of the impact area polygon that you have
drawn is green. You can change the color by selecting a different
color from the Color list.

The Label Position list allows you to place the impact area label on
the Map Window.

For each impact area, FIA generates an index station; this index
station is a location. If you want to place the index station yourself,
clear the Auto check box next to the Index Station box, and then
enter the new stream stationing in the Index Station box.

Each impact area has a beginning and ending station that the
program automatically computes. If you want to change the stream
stationing the program has generated, clear the Auto check box next
to the Upstream and Downstream boxes, and enter the new stream
stationing in the Upstream box and the Downstream box.
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5.2.3 Edit Impact Area Drawing Properties

You can override the default font used in drawing an impact area. To edit
impact area drawing properties:

1. Starting in the Content Pane, select the Maps tab. Under the Map
Layers folder, locate Impact Area Polygons and click (the name
will highlight in blue). Right-click and from the shortcut menu
select Properties.

The Impact Area Properties dialog box will open.

3. Click the Impact Area tab; to turn off impact area names on the
Map Window, clear the Draw Impact Area Name check box.

4. To change the font, size, and style of an impact area name, click
Name Font. A Font Chooser will open (Figure 7.8).

5. From the Font Chooser you can change the font type, the size of
the font, and whether you want the name to be in bold or italics. To
change the font type, from the Type list select a font from the
available list. Use the Size slider to change the size of the font. As
you change the font attributes, the current selection is shown in the
box at the top of the Font Chooser.

o

5.2.4 Import Impact Areas

T_O import a stream Ed Computation Points, Impact Area Po... EE@
alignment, you must have an

active map layer that is a
shapefile (see Chapter 3,
Section 3.1.1, page 3-2)
representing the impact areas
that are in your study (e.g.
the counties shapefile in
Figure 5.37). This shapefile
must have an attribute that is
the name of each impact
area, and each impact area
must form a contiguous

polygon.

s

7]

[0 & = EIS

To import impact areas:

4 k

1. Starting inthe Study  Figure 5.37 ESRI shapefile representing
Pane, under the the Impact Areas for a given study.
Watershed folder of

the Study Tree right-

click Impact Area Polygons.

From the shortcut menu, select Import.

3. The Import Impact Areas dialog box will open (Figure 5.38).

o
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E Import Impact Areas @
Awvailable Selected
FlA&_CB.shp FIA_Counties.shp
FIA_HZ =hp
warning_regions.shp
Add » *

- AddAll b

4 Remove All

l OK l l Cancel

t

Figure 5.38 Import Impact Areas dialog box.

The Available box lists the available polyline shapefiles in your
study that could represent impact areas. Click on the file that
represents the impact area for your study, and it will be highlighted
in blue. Click Add. The shapefile name will now appear under the
Selected box. In Figure 5.38, FIA_Counties.shp has been selected
to import impact areas from counties.

To import from multiple shapefiles, click on each file while holding
down the control key and then click Add. If you would like to add
all the files, click Add All. Should you wish to remove a selected
shapefile, select it under the Selected box and click Remove.

Once the correct - \
shapefile(s) have been il Map Fields =
selected, click OK. The Reauredfwmouwe
second Import Impact Impact Area Name Altribute::CountyName | «
Areas dlalog box will open Additional Altributes

(akin to Figure 5.26). Impact Area Altribute  Shape Land Manager
However, no impact areas gifocr”p“”” =
will appear to import. You Stream Name -
must select these in the Eﬁﬂ:ﬂ;ﬁﬁ:ﬁiﬁﬁg; =
Map Fields dialog box. Index stream station -
In the upper right-hand SEL ~
corner of this dialog, click | okp || cancel |
Map Fields. The Map -

Fields dialog box will open  Figure 5.39 Map Fields dialog box.
(Figure 5.39).

From the Impact Area Name Attribute dropdown list, select the
shapefile attribute field that represents the name of each impact
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10.

11.

12.

13.

area. In the example in Figure 5.39, this attribute is CountyName.
You can select optional attributes from the dropdown lists below.
Click OK. The Map Fields dialog box will close and you will be
back in the Import Impact Areas dialog box. The names of each
impact area will now display to the left (Figure 5.40).

r Import Impact Areas Mw

File Edit Help

Shapefile Name: jis/FIAFRM_Workshop/mapsiFIA_Counties.shp Map Fields...

Shapefile Information:

CountyMame Import
Clark
Columbia
Cowlitz
Multnomah

<l ==E=

Replace Existing Impact Areas

[ import || [ cancel |

L

Figure 5.40 Import Impact Areas dialog box with name field selected
in the Map Fields dialog box.

If there is something wrong with the polygon that represents an
impact area, the checkbox will not be set, and FIA will not import
that stream element.
The Replace Edl Computation Points, Impact Area Po... | o | =) [sgsm
Existing Impact -
Area flag allows
users to replace
the existing
impact area with
the one you are
currently
importing from
the selected ESRI
shapefile.

Once everything
is set, click
Import. The
stream alignment -
will be e ————
automatically
drawn in the Map
Window and the
Import Stream Alignment dialog box will close and a progress
box will appear. When import is complete, a message box will
appear notifying you that your stream alignment has been
successfully imported.

All the dialogs will close and your impact area polygons will
display in the Map Window (Figure 5.41).

CRERENYE

Figure 5.41 Successfully imported Impact Area
Polygons.
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5.2.5 Export Impact Areas
If you have digitized impact areas, you can save the impact areas as an
ESRI shapefile. To export impact areas you must have impact areas in the
Map Window.
To export impact areas:
1. Starting in the Study Pane, under the Watersheds folder, right-
click on Impact Area Polygons. From the shortcut menu select
Export.
2. The Save browser will open (see Figure 5.29, page 5-20). Browse
to the location you would like to save the file. Enter a name in the
File name box. Click Save. The Save browser will close and an
ESRI shapefile of the displayed stream alignment will be saved in
the location you have selected.
5.2.6 List of Impact Areas

FIA allows you to view a comprehensive list of the impact areas in your
watershed. To view the List of Impact Areas:

1. Starting in the Study Pane, under the Watersheds folder, right-
click on Impact Area Polygons. From the shortcut menu select
List of All Impact Areas. The List of All Impact Areas dialog
box will appear (Figure 5.42).

[ FRM_Workshop - List of Impact Areas N
File Help
FRM_Workshop
List of Impact Areas
Stream Bank | Beaginning Index
MName Mame Station Station
Clark Columbia ... [Right 119641.21| 1498161
Columbia Sandy ls Left 0.0 7368
Cowlitz Carolls Ch. [Right 0.0 20503.7¢
Multnomah Columbia ... |Left 201855.185| 321412 1¢
1| 1l 3

Figure 5.42 List of All Impact Areas dialog box.

2. The report provides a list of impact areas that have been input for
the watershed, along with the impact area's description, and location
(stream name, bank, and station data).
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