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Appendices

A: Documentation for using the Optional Tools provided with the Stream Geomorphic
Assessment Tools extension. Two tools are provided: Review Polyline Theme for
Geometric (GIS) Errors and Build Polygons from Polylines.

B: Theme and Data Tracking Form — Forms are provided that can be used to track the source
data, including currency, responsible agency, source scale and date. Additional forms are
provided that can be used to document the input themes/tables, parameter values and
output themes for each of the processing Steps. Thus, a written description can be
available for future reference.

C:. Data Element (Attribute) Description by Processing Step — A concise description of each
Processing Step. The input themes/dBase files, the output themes/dBase files and the
attribute fields that are created or updated are listed for each step.

D: Data Element (Attribute) Description by Theme/dBase File — A concise listing by theme/dBase
file of the fields (attributes) and the processing Step in which they are added or updated.

E: Cross-Tabulation Field Names for Soils — Step 14 provides the capability to develop cross-
tabulations for soils data. This appendix provides a listing of the source field, potential
values and names of the cross-tabulation fields which will be created.

F: Cross-Tabulation Field Names for Land Cover — Step 14 provides the capability to develop
cross-tabulations for Land Cover data. This appendix provides a listing of the source field,
potential values and names of the cross-tabulation fields which will be created.

G: Top 20 Soils Attribute Documentation (October 2005) — This is a reproduction of the
description for the Top 20 soils attributes available from Vermont Center for Geographic
Information (VCGI) and the Natural Resources Conservation Service, USDA.

H: The step-by-step approach to developing the stream corridors (buffers) in Step 09 is
illustrated to assist those users who would like to understand the process or who wish to
develop custom stream corridors.

I: Documentation for using the System Functions provided with the Stream Geomorphic
Assessment Tools extension.

J. Processing Steps For the Development of Fluvial Erosion Hazard Zones
K. Development of Stream Corridor Buffers And Fluvial Erosion Hazard Zones

Note: The Appendices are provided as separate documents.
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Introduction

Overview

The Stream Geomorphic Assessments Tools were developed to provide assistance to
organizations performing Phase | of the Stream Geomorphic Assessment as specified in Draft 4
of the Handbook for Stream Geomorphic Assessment, Phase | (Vermont Agency of Natural
Resources, April 1, 2005).

History

Version 1 of the Stream Geomorphic Assessment Tools was released in April of 2002. Key
components of the software were developed under the funding available at that time. Since the
release of Version 1, it has been used in the Phase | Geomorphic Assessment of several
watersheds. The experience gained from its use in those efforts has been reflected in the
development of Version 2.

Version 2 embodies the enhancement of certain functions provided under Phase | and includes a
number of additional capabilities. Among the new capabilities are the following:

Inclusion of Inflow Points and upstream drainage area for watersheds

Stream Corridor development in Accordance with Appendix E of the Phase | Handbook
Calculation of a Valley Line, including length and average width

Calculation of channel sinuosity, valley confinement and channel and valley slopes
Aggregation of data for upstream watershed areas for stream corridors and sub-watersheds
Coordinates for Reach Points (Latitude/Longitude and State Plane)

Ability for the user to provide documentation information on the watershed and reach points
User data entry, editing and review of Reach Point data

Numerous other minor modifications to improve usability

* S 6 6 6 6 0 0o

In order to implement these additions/modifications, it was necessary to reorganize the
processing steps established in Version 1.

Version 3 incorporated the following enhancements and/or changes:

¢ Significant modification to the user interface that requires themes/tables to be registered
prior to their use. This minimizes the chances of improper selection in a given step and
facilitates software distribution.

¢ Incorporation of the “Floodway Determination” application.

e Tracking of processing results and errors via a log.

e System Functions area permitting modification of channel width regression equation
parameters based upon upstream drainage area, reach point formatting,
establishing/modifying units of measurement to be used, log management and control of
the number of output versions.

e Added verification for detecting digitizing errors.

e Single point for identifying the user view to which output themes are added.

The basic processing steps of Version 2 remain in version 3. However, the need to identify a
view, the input themes/tables and the output tables has been removed from the individual
processing steps.
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Version 4 incorporates the following major enhancements and/or changes:

Modification to the calculation algorithm in Step 07 to more accurately depict valley lines.
Modification to Step 10 to include a function that will assign to each reach the Town
Name, Ortho Photo Ids, USGS Quad Names and HUC Watersheds within which the
reach falls.

Addition of Step 15 to calculate densities (humber of points, total lengths and/or total
areas) that fall within stream corridors and/or sub-watersheds. Densities are calculated
for both reach and upstream drainage areas.

Incorporation of two steps within Part D that provide the ability to “segment” a Phase 1
reach into Phase 2 segments.

Incorporation of four steps within Part E that provide the ability to create the Fluvial
Erosion Hazard (FEH) zones.

Modification of error messages to include a unique error number. A Microsoft Access®
data base has been developed to include the error number, message format, message
example and reason(s) message will be issued. The data base is intended to be
dynamic and facilitate adding more specific reasons for the occurrence of errors identified
during technical support.

Ability to edit limits imposed in Step 10 for Channel Widths, Elevation, Valley lengths and
Valley Widths via a system dialog.

Removal of Step 00 and the calculation of the VTId in Step 06.

Other “fixes” and minor modifications were performed as needed.

Version 4.5 incorporated the following major enhancements:

Part D was subdivided into two sections: Reach Segmentation (developed in Version

4.0) and Feature Indexing.

Four steps are provided for Feature Indexing:

0 Step FITOO provides capabilities for interactively indexing point (e.g. grade controls,
alluvial fans, etc.) and polyline (e.g. erosion, straightening, etc.) features to the
surface waters.

0 Step FITOOc permits one to modify certain data associated with indexed features.

0 Step FITO1 permits one to segment indexed features to correspond to any reach
segmentation performed.

0 Step FITO2 provides the capability for one to extract specific indexed features and
potentially to offset these features from their original locations (which would be
coincident with the surface waters) for cartographic purposes.

0 Step FITO3 permits one to export data for indexed features for subsequent import into
the DMS.

Part A, Step 04 provides an interactive method for assigning tributary identifiers.
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Credits
Technical advice and review of the Tools during development were provided by the following:

Barry Cahoon, Mike Kline, Shannon Hill, Staci Pomeroy and Ty Mack
Agency of Natural Resources
Department of Environmental Conservation
Water Quality Division — River Corridor Management Section

Christa Alexander
Agency of Natural Resources
Department of Fish and Wildlife

In Version 4, the algorithm for calculating valley lines in Step 07 was modified to use Thiessen
Polygons. Certain scripts for calculating Thiessen Polygons were extracted with permission from
the ArcView extension Vectorll.avx created by Francisco Olivera, Ph.D., P.E., Department of
Civil Engineering, Texas A&M University, College Station, TX. An algorithm was then developed
to trace the interior vertices to form the valley line.

Shayne Jaquith (River Management Section), Shannon Hill (Waitsfield, VT) and Kristen
Underwood of South Mountain Research and Consulting, Bristol, VT provided insight into the use
of Version 2 that enabled improvements to the Version 3.

Without the time and energy devoted by the above the software development would not have
been possible. Special thanks are given to Staci who made sure that questions and issues were
resolved in a timely fashion and who spent many hours testing the software as it was being
developed. The development effort was team-spirited and appreciated by all.

The approach used to obtain Latitude/Longitude coordinates was borrowed from a script
(View_Lat.ave, dated June 16, 2000) written by Peter Telep of the Vermont Department of
Environmental Conservation, Waterbury, VT.

Shannon Hill of the River Management Section), Christa Alexander of the Vermont Department of
Fish and Wildlife and Kristen Underwood of South Mountain Research and Consulting, Bristol, VT
were instrumental participants as technical advisors during the development of Version 1.
Shannon also served as a technical advisor during the development of Version 2.

April 2006 Introduction Page 3



Trademarks

ESRI, ArcView, Spatial Analyst, Arc/Info and PC Arc/Info are registered trademarks of
Environmental Systems Research Institute, Inc. (ESRI). Avenue and Dialog Designer are
trademarks of Environmental Systems Research Institute, Inc.

Windows, Window 98, Windows 2000, Windows Explorer, Microsoft Excel and Microsoft Access
are trademarks or registered trademarks of Microsoft, Inc.

System Requirements

The Stream Geomorphic Assessment Tools (Tools) were developed using the Avenue™
programming language available with ArcView™.

The Tools are provided as an ArcView extension; therefore no system requirements (RAM or
processor speed) above or beyond that required for ArcView are imposed. The file containing the
Tools extension requires approximately 4 MB of hard disk space. The shape files and dBase files
produced by the Tools will be dependent upon the projects undertaken. These may consume an
extensive amount of hard disk space.

The Tools were developed and tested under ArcView Version 3.2a. It is expected that the Tools
should run on ArcView Versions 3.1+; however no testing has been performed on versions other
than 3.2a.

The Tools were developed and tested under Windows 2000. While it is expected that the Tools
will perform in the same manner under other operating systems, no testing has been performed in
environments other than under Windows 2000.

To prevent possible conflicts with other ArcView extensions, perform the following:

l. Start with a new ArcView project.
Il. Unload any ArcView extensions other than the Tools.

Certain processing steps, notably Step 03, Step 06, Step 07 and Step 09, within the Tools are
computationally intensive. Use of older computers with limited memory (RAM) and slower
processor speeds can take a significant amount of time during those steps. Newer computers
with processor speeds (1GHz and up) and with 512MB or more of memory (RAM) are
recommended.

The Tools make extensive use of dialogs to facilitate user input of data. These dialogs have been

developed using the Dialog Designer provided with ArcView Version 3.1 and later. Use of dialogs

within ArcView is dependent upon having the file named “avdlog.dll” in the directory BIN32. This

directory is located under the directory in which ArcView has been installed. In normal

installations of ArcView, the path to the Bin32 directory is as follows:
C:\esri\av_gis30\arcview\bin32

Note: It is unpredictable what may happen if the user attempts to load
the Tools extension if the avdlog.dll file is not found by ArcView in the
BIN32 directory.

Due to the design of the dialogs, it is recommended that screen resolution of 1024 by 768 be
used. A limited review of the dialogs on a 15 (true visibility) monitor at 800 by 600 resolution
indicates that the dialogs will (barely) fit on the screen.
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Restrictions

Geographic Limitation

The Tools have been designed to work with data developed for the State of Vermont. This data
is readily accessible from the Vermont Center for Geographic Information (VCGI). While it may
be possible to use data other than that provided by VCGI, there are no assurances that the Tools
will function properly or provide meaningful results.

Soils Data Reguirements

Steps 12 and Steps13 of the Stream Geomorphic Assessment Tools provide the capability to
“extract” data pertaining to soils for use in the assessment process. VCGI and Natural Resources
Conservation Services, USDA (NRCS) recently published a CDROM containing the certified and
uncertified soils data for the State of Vermont. Included on that CDROM are dBase tables for
each county that contain the “Top 20" attributes used in interpreting soil data.

A revised set of “Top20” tables were released by NRCS in October of 2005. This required
modification of the SoilXTabFields_05.dbf table used by the Tools. It is essential that these two
tables be in synch. A copy of these tables is included on the Distribution CD.

Step 12 and Step 14 of the Tools will work only with the version of soil data currently
(subsequent to October 2005) provided by VCGI. (Prior versions of soil data and the “Top20”
attribute table will not work due to technical changes in field names, field values and field types.)

ArcView Skills

Use of the Stream Geomorphic Assessment Tools will require some working knowledge of
ArcView. Certain steps (02 and 04) will require the user to modify the attribute table associated
with a theme. Other steps may require knowledge of editing features in themes.

Feedback
Comments or feedback on the Tools should be directed to:

State of Vermont
Agency of Natural Resources
Department of Environmental Conservation
Water Quality Division, River Management Section
103 South Main St., Building 10 North
Waterbury, VT 05671-0408
(802) 241-3777
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Format of Material Distributed

Format of This Document

This document is organized in the following manner:

o Definition of the requirements for setting up and using the extension;
o Description of the general concepts and operation of the processing steps; and
o Identification and detailed description on the processing steps.

It is strongly recommended that the initial sections be read thoroughly and understood prior to
using the Stream Geomorphic Assessment Tools. These sections apply to the overall use of this
extension and define common characteristics of the processing steps.

The description of the individual processing steps will identify the major errors which can be
encountered during processing and, where possible, the cause(s) of those errors. Where
practical and feasible, step-by-step instructions are provided to accomplish a specific function.

In many instances you will find Notes inserted into the text. These provide ancillary information
which might be useful.
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Contents of Distribution CD

The Stream Geomorphic Assessment Tools is distributed on a CDROM. As illustrated in the
figure below, there will be several directories at the root level of the CDROM.

Root Directory of CDOROM

Tools Extension Sample Data Documentation

BaseData DerivdData Temp SysData

Soils, LcLu, I . Tables I
! HUC 10 Tables . l |
b |

|
| + ArcView Legend |
+ GIS Themes may I ! Files .

be included . L. I
b |

The content of each directory is as follows:

Tools: Contains four directories which are required to be present in order for one to be
able to use the Tools extension. The directories BaseData and SysData will
contain data sets that are to be used with the extension. All data sets contained
in these directories are required and must be copied onto the hard disk to
directories of the same name. The Temp and DerivdData directories are
included only to illustrate the required directory structure.

Extension: Contains the ArcView extension for the Tools (GeoSW4.avx). (Refer to
section Setup: Installation of the Tools Extension.)

Documentation: Contains this manual and each appendix in separate Portable
Document Format (“.pdf”) files.

Note: Any data (directories and/or files) copied from CDROM to a directory on your hard disk is
assigned a Read-Only attribute. This will prevent any modifications from being made to those
directories and data sets. This attribute must be “removed” in order for the Tools extension to
function properly. To remove, use Windows Explorer and select all directories and/or files. Click
the right button on the mouse. Select Properties. Then, remove the check mark on Read-Only.
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General Concepts

It is essential to have a general understanding of certain basic concepts for using the Tools. This
section provides an introduction to the basic concepts, each of which will be described in more
detail in subsequent sections.

The basic concepts are as follows:

Implementation of a User Type;

Implementation of an Application;

Required directory structure;

System Tables to maintain data on processing steps performed and to control the

operation of the Tools;

An Alias in referencing themes, tables and required field names in a theme or table;

0 Theme/table registration by the user for source data sets and by the Tools when creating
a themel/table; and

0 Logging of processing steps and activities performed.

O o0O0OO0

All of the concepts have been implemented in the underlying software for the Tools.

User Type: Considerable flexibility has been incorporated into the Tools. This flexibility has
broadened the applicability of the Tools to enable research, analysis and testing of new concepts
in Stream Geomorphic Assessment and to provide assistance in planning issues for local
governments. Given the flexibility available, it becomes necessary to limit the scope of the Tools
in order to provide users with only those capabilities required to perform their tasks. This is
accomplished by the implementation of a User Type.

There are four User Types: System, FEH (Fluvial Erosion Hazard), Regional Planning and
Watershed Group with access as described below:

Watershed Group is restricted to the functions associated with stream geomorphic
assessment.

Regional Planning is permitted access to certain additional system functions and stream
geomorphic assessment;

FEH includes the capabilities provided for Regional Planning, as well as the functions
associated with creating fluvial erosion hazard zones; and

System has full access to all functions.

The User Type is set via the Setup Dialog, which is described in a subsequent section. It is
possible that the User Type will be pre-selected and locked to prevent alteration. If this occurs, it
is performed solely to prevent one from inadvertently changing and using the Tools
inappropriately.

Application: At present, there are three applications to which the Tools may be applied: Stream
Geomorphic Assessment; FEH-Option 1; and FEH-Option 2. The latter two are associated with
planning issues and are, therefore, available to only the User Types of FEH and System.

The three Applications primarily dictate the parameters to be used for buffering specific features
in Step 09: Create Stream Corridors.

The Application is set via the Setup Dialog, which is described in a subsequent section. It is
possible that the Application will be pre-selected and locked to prevent alteration. If this occurs, it
is performed solely to prevent one from inadvertently changing and using the Tools
inappropriately.
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Required Directory Structure: A required directory structure is imposed and is based upon the
directory in which the ArcView project file is located. There are four (sub-) directories that are
required: BaseData, DerivdData, SysData and Temp.

All source data sets (themes and tables) must be located in the BaseData directory. Source data
sets include any data sets (themes) which have been digitized by the user and data sets (themes
and tables) created or compiled by other organizations.

All data sets (themes and tables) created (derived from source data sets) by the Tools will be
located in the DerivdData directory.

The Tools is distributed with a number of system tables and ArcView legend files. All of these
files are located in the SysData directory.

System Tables: A number of system tables will be distributed with the Tools; and must be
located in the SysData directory under the directory in which the ArcView project file is located.

It is strongly recommended that no changes be made to any of the system tables without clear
understanding of the impact of those changes. Inappropriate changes will have unpredictable
results, including corruption of the ArcView project file and potential corruption of any data sets
being used.

Note: Some dialogs in the System Functions area permit limited and controlled changes
to certain system tables. Avoid making any changes to the system tables not provided
through these dialogs.

The system tables provide flexibility in the use of the Tools, control the operation of certain
processing steps and carry data forward from one session (with the Tools) to the next. The
system tables are listed along with a brief description in a table near the end of this section.

Alias: An alias is similar to a “nickname” for a person. When referring to a person by their
nickname, not everyone will know who that person is. However, if the others are told who the
nickname refers to, then they can relate the nickname to a person and then to knowledge about
that person.

In a similar manner, aliases have been implemented in the Tools to refer to themes and tables.
When one first starts using the Tools, the specific names of the themes (shape files) or tables are
not known. Through a process called registration, the user will associate a theme or table with an
alias. Then, wherever that specific alias is used in the Tools, a translation will occur to reference
the specific shape file or table.

Whenever a theme or table is created in the processing steps of the Tools, that data set will
automatically be associated with an Alias. This provides a consistent use of aliases for all data
sets referenced in the Tools.

The alias is also used in the following manner:

0 Atheme or table created by the Tools will be assigned a hame that is based upon the
alias. For example, the name of the theme resulting from Step 01 will be
S01Watershed.shp, where Watershed is the Alias used for the overall watershed.

o0 Themes will be displayed in the User View using a default legend named “alias.avl”, e.g.
“watershed.avl”. The default legend may, however, be overridden if specific conditions
are to be displayed, e.g. potential errors.

The aliases used are listed in a table at the end of this section.
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Theme/Table Registration: All themes or tables provided to or created by the user, must be
registered. A primary reason for implementing a registration procedure is to associate a theme or
table with its corresponding alias. As a result, a theme/table is identified once; and the Tools will
then know the name of the data set to be used in all of the processing steps in which that
theme/table is to be used.

The registration procedure also enables one to enter the following documentation for a
themel\table:

Source agency: The organization, agency or group responsible for creating and
maintaining the data set.

Current As Of: The date at which the theme/table was released by the source agency.
This will aid future users to identify more current data that may be available.

Status: The status of the data, i.e. preliminary release, update in process, etc. The
status levels were “borrowed” from those used by the Vermont Center for
Geographic Information (VCGI).

Source Scale: Much of the geographic data will have been electronically traced or
digitized from various source documents such as the VT Orthophotos (1:5000),
USGS Quads (1:24000 or 1:25000 and others), etc. The scales shown in
parentheses provide guidance as to the relative accuracy of the data, i.e. the
smaller the number to the right of the colon the more accurate the data should
be. This documentation field will only be applicable to theme registration.

Note: A free form text field for entering notes. This can be a contact name for the data
set, a condition discovered with the data, etc.

The above data should be completed for each theme/table registered. All theme/table
registration data is maintained in the system table SysBaseThemes.dbf.

Field aliases are also used to identify the names of fields required to be in the theme attributes or
in tables. During the registration of the theme/table, specific fields must be identified for these
aliases.

Logging: A Log has been implemented to record key actions or the results of processing steps.
Critical errors encountered will be noted in the log entries. The intent of the Log is to provide
users with the ability to track where they are in the processing cycle and errors encountered. In
addition, the log will also provide key information to the supporting organization(s) should any
problems occur during use of the Tools.

Access to the log can occur on any of the Menu Dialogs. In addition, on the dialog in which the
Log is displayed, one can enter notes specific to a theme or table. This can be an aid in
documenting problems with the source themes or tables, error conditions, corrections applied,
etc. Refer to the Section entitled “Using the Log” for more detailed information.
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System Table

Description

SysApps

Identifies permissible applications and name of buffering table to be used in Step 09:
Create Stream Corridors. An Access Level is associated with each application that
defines which User Type is permitted to use an application.

SysBaseTheme

Contains critical data, including an alias, for each possible theme/table to be used or
created. Maintains relationship between alias used within the Tools and the actual file
name on the hard disk. Identifies the active theme or table being used for a given alias.

SysBTRegFields

Maintains relationship between an internal field alias and an actual field name.

SysChanParm

Contains the constant, coefficient and exponent to be used in the regression equation for
calculation of the channel width in Step 08: Calculate Channel Width and Stream Data.
Enables use of different values for these parameters based upon drainage area upstream
of a reach point. Certain User Types can modify these parameters and/or the applicable
range of drainage areas to which they apply via System Functions - Channel Width
Calculation.

SysDialog

Identifies, for each dialog in the Tools, the Part, Step Number and Title. An Access Level
is also associated with each dialog that defines which User Type is permitted access.

SysDir

Maintains the current (required) directory structure relative to the directory in which the
ArcView Project file is located.

SysErrors

Message numbers and message format for error/info messages

Sysimpact

Defines Impacts and associated data for Feature Indexing in Part D.

SyslmpactLoc

Defines permissible locations associated with specific Impacts and for Feature Indexing in
Part D.

SysLimits

Contains the upper and lower limits imposed during editing in Step 10 for Elevation,
Channel Width, Valley Length and Valley Width. Modifications to these limits can be
made through a system dialog: System Functions =2 Edit Limits for Step 10.

SyslLog

Repository of log entries for user notes entered, actions taken or processing steps
completed. The results of the processing steps are noted and include identification of any
critical errors encountered.

SysRptForm

Maintains the current format being used for assigning reach point identifiers in Step 06:
Calculate Reach Points. User modification is allowed via System Functions - Format
Options for Reach Point ID’s.

SysStatus

Source theme/table status per VCGI. User can select the status associated with a source
theme/table during registration.

SysSublmpact

Defines permissible sub-impacts associated with specific Impacts and for Feature
Indexing in Part D.

SysSystem

Maintains current system environment of the Tools (User Type and Access Level,
Application and User View) to enable seamless operation between different sessions with
the Tools.

SysUnits

Maintains units of measure to be used in calculating lengths and areas in the Tools and
the Map Units to which views are to be set. These units can be set via System Functions
- Measurement Units. Included in the table also are the conversion factors from a view’s
Map Units to the selected linear and area units of measure. These are automatically
calculated when one sets the Map Units, Linear Units and/or Area Units.

Included in this table is a parameter referred to as Connecting Feature Search Distance
(or Near Distance). This controls the search distance to identify connecting features such
as stream polyline segments. This value can also be set via System Functions >
Measurement Units.

Two additional parameters, which should not be altered by the user, are Zero Value and
Minimum Area. The Zero Value parameter is used to identify equality in such things as
coordinates. The Minimum Area defines the area of a polygon (in the view’'s Map Units)
below which the polygon is to be considered a sliver polygon resulting from digitizing
errors.

SysUserType

Identifies permissible User Type’s and associates an Access Level with each. The Access
Level defines those applications and dialogs that are to be accessible to the User Type.

Note: Additional dBase tables defining buffering specifications located in the SysData directory. At
present, three such tables have been defined: SysBufOptl.dbf, SysBufOpt2.dbf and
SysBufSGA.dbf. The buffer tables are described in Appendix H.
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Aliases Used in the Tools
Source Alias Description Step
Others HUC10Boundary | HUC 10 Watershed Boundaries 00
Others LcLu Land Cover/Land Use 00
Others LcLuCodes Land Cover/Land Use Codes 00
Tools LcLuXTabFields LcLu XTab Fields 00
User MeanderCL Meander Centerline 00
Others OrthoBoundary VT Orthophoto Boundaries 00
Others QuadBoundary USGS Quad Boundaries 00
User SegPtsUser User-supplied Reach Segmentation Points 00
Others Soils Soils 00
Others SoilsTop20 Soils Top 20 Attributes 00
Tools SoilXTabFields Soils XTab Fields 00
User SubWatersheds Sub-Watersheds 00
Others SurfaceWaters Surface Waters 00
N/A System System Status and Errors 00
Others TownBoundary Town Boundaries 00
User ValleyWalls Valley Walls 00
Derived | Watershed Overall Watershed 01
Derived | PPt Primary Pour Pt 02
Derived | SWClipped Surface Waters for Watershed 02
Derived | SWComb S/W Combined between confluence pts 03
Derived | SWFinal Surface Waters clipped to Sub-Watersheds 05
Derived | RPts Reach Points 06
Derived | ValleyLine Valley Line 07
Derived | Corridor Stream Corridors 09
Derived | LC LcLu Clipped to Corridors 11
Derived | LW LcLu Clipped to Sub-Watersheds 11
Derived | SC Soils Clipped to Corridors 11
Derived | SW Soils Clipped to Sub-Watersheds 11
Derived | 12LC LcLu Areas Summed to Reach Corridor 12
Derived | 12LW LcLu Areas Summed to Reach Sub-Watershed 12
Derived | 12SC Soil Areas Summed to Reach Corridor 12
Derived | 12SW Soil Areas Summed to Reach Sub-Watershed 12
Derived | 13LC LcLu Areas Summed to Upstream Corridor 13
Derived | 13LW LcLu Areas Summed to Upstream Watershed 13
Derived | 13SC Soil Areas Summed to Upstream Corridor 13
Derived | 13SW Soil Areas Summed to Upstream Watershed 13
Derived | 14LC12 LcLu Area XTab for Reach Corridor 14
Derived | 14LC13 LcLu Area XTab for Upstream Corridor 14
Derived | 14LW12 LcLu Area XTab for Reach Sub-Watershed 14
Derived | 14LW13 LcLu Area XTab for Upstream Watershed 14
Derived | 14SC12 Soil Area XTab for Reach Corridor 14
Derived | 14SC13 Soil Area XTab for Upstream Corridor 14
Derived | 14SW12 Soil Area XTab for Reach Sub-Watershed 14
Derived | 14SW13 Soil Area XTab for Upstream Watershed 14
Derived | SegPtsProj Segmentation Points Projected onto Surface Waters D1
Derived | SWSEG Segmented Surface Waters D1
Derived | FEHPtsProj Segmentation Pts Projected onto Surface Waters for FEH Analysis E1l
Derived | SWFEH Surface Waters for FEH E1l
Derived | FEH1Zone Fluvial Erosion Hazard (FEH) Zone -- Method 1 E3
Derived | FEH2Zone Fluvial Erosion Hazard (FEH) Zone -- Method 2 E3
User Lnimpact Impacts: Polyline Features FO
Derived | Ptlimpact Impacts: Point Features FO
User LnimpactSeg Impacts: Polyline Features segmented F1
Derived | PtimpactSeg Impacts: Point Features with segmentation ids assigned F1

Note: The Aliases associated with Step 00 are base themes/tables described in other sections. Those data
sets whose Source is identified as User or Derived are described in the Sections pertaining to the Step in which
they are created or required.
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Setting Up for Using the Tools

Setup involves the following steps, which are described in subsequent sections:

el el

Installing the ArcView extension for the Stream Geomorphic Assessment Tools;
Creating the required directory structure to permit use of the Tools;

Copying the System Tables to the SysData directory; and

Copying the data sets (themes and tables) provided to the BaseData directory.

Note: It might be best to copy the entire Tools directory from the CDROM onto your hard
drive. Then, remove the Read-Only attribute for all directories and data sets. The Tools
directory can then be renamed to a more meaningful name.

One must also obtain the required source data for each watershed for which assessment is being
conducted and perform some level of pre-processing. The GIS coverages (also referred to as
themes or shape files) and potential pre-processing steps are as follows:

1.

Surface Water coverage(s) will have to be converted to shape file(s) and merged into a
single shape file that encompasses the geographic area for the entire watershed.

Soils coverage(s) will have to be converted to shape file(s) and merged into a single
shape file that encompasses the geographic area for the entire watershed.

Land Cover/Land Use coverage will have to be converted to a shape file covering the
geographic area of the watershed. The process required will depend upon the format in
which the coverage is acquired.

e Ifin grid format, it will have to be converted to a shape file of polygon class. To
reduce the size of the coverage, the geographic area should be restricted to that
area surrounding the watershed. (Note: This format conversion requires the use
of the Spatial Analyst extension to ArcView.)

e Ifin Arc/Info polygon format, coverage(s) will have to be converted to shape
file(s) and merged into a single shape file that encompasses the geographic area
for the entire watershed.

Coverages must be acquired that contain the boundaries for the following features:

HUC 10 watersheds,
Ortho photos,
Towns and

USGS Quads.

These coverages or shape files will generally be provided on the CD-ROM containing the
extension.

The pre-processing steps for the above are beyond the scope of this manual; and may require
the assistance from person(s) familiar with Arc/Info and/or ArcView.
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User created or delineated coverages that must be available are as follows:

1. Sub-watershed delineations will have to be acquired in shape file format of polygon class.
The delineations may be developed through on-screen digitizing or through the use of the
Spatial Analyst extension to ArcView.

2. Valley wall delineations will have to be acquired in shape file format of polygon class.
The delineations will have to be developed through on-screen digitizing.

3. Delineation of the meander centerline will have to be acquired in shape file format of
polyline class. The delineation will have to be developed through on-screen digitizing.

4. Phase 2 reach segmentation points will have to be identified if reach segmentation is to
be performed. The points may be developed via on-screen digitizing.

In the processing steps where these themes are used, digitizing requirements will be provided.

Setup: Installation of the Tools ArcView Extension

The Stream Geomorphic Assessment Tools is provided as an extension to ArcView 3.2+. The
name of this extension is GeoSW4.avx. To make the extension available, it must be copied to
the Ext32 subdirectory under the directory in which the ArcView software has been installed. For
normal installations, this would be located at the following path:

C:\esri\av_gis30\ArcView\Ext32

Note: If you are unsure as to where the Ext32 directory is located, you
can use the Find program on the Start menu of Windows 98 or the
Search program on the Start menu of Windows 2000. Simply enter
“Ext32” as the file or folder to search for.

After you have located the Ext32 directory, simply copy the GeoSW4.avx file into that directory.
After copying the extension, make sure that the Read-Only attribute has been cleared.

#! Extensions x|
To access the extension, you must A RIS
first start ArcView. Then, click on Digiizer 5 Ok, |

the File menu as shown in the figure DNR Gamin - Auciew — |
to the right. Then, click on the DRG-Tools J
Extensions item. EDTools

Edit Tools [ver3.6 DEMO] Reset |

lieopracessing [~ Make Default

oL L L L L L

A list of extensions will be presented
to you. Scroll down until you find the
one named “Stream Geomorphic
Assessment 4.50. Click in the
checkbox to the left of the name, as
shown to the right.

Stream Geomorphic ¢ zmiett 4.00

Abaut:
Functions for assizting in Stream Geomorphic Assezsment: Yer(4.00]

Then, click Ok, which will return you to ArcView.
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If you have a project open and the active window is either the ArcView Project window or a View,
you will see a new button on the button bar with a “squiggly” line icon. (This icon is usually used
to represent free hand drawing or sketching. Just think of the icon as a stream centerline.) As
illustrated in the figure to the right, the button will usually be the furthest to the right. This button
provides access to the Stream Geomorphic Assessment Tools extension.

By clicking on the Tools button, you will be taken to the introductory (or Splash) screen for the
Stream Geomorphic Assessment Tools. This screen is shown below.

trram Gaoomes piic Avsessment Tooks (SGAT) ~ Version 4 beta 33

By clicking on the Continue button on the Introductory screen, an initialization procedure will be
executed. This procedure will verify/perform the following:

1. That the ArcView project has been saved;

2. That the required directory structure has been established;

3. That the required system tables are located in the SysData directory; and, finally,
4. Will “load” any themes/tables that were registered in prior sessions.

The initialization procedure is described in detail in the Section entitled “Accessing the Stream
Geomorphic Assessment Tools”. Error conditions that are detected during the initialization
process will be displayed in message boxes. If an error is detected, access to any functions of
the Tools will be prevented.

Upon completion of the initialization procedure, the following warning will be displayed.

#1 SGAT Warning: GeoSW.SpIash.IhtEontinui |

To AVOID comuption of the project file, themes or tables, DO
NOT: (1) modify any themes, [2] modify any tables, (3] zave the

® project or (4] cloze the project while in the SGAT extension.
ALWATS exit the SGAT Extension [click the 'Ext’ button on the
I ain Dialog) prior to any of these actiohs.

Note: It is strongly recommended that you adhere to the procedures described in the warning
message. The background for this warning is provided in the Section entitled “Accessing the
Stream Geomorphic Assessment Tools”.
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When the Ok button is clicked, the SetUp dialog for the Stream Geomorphic Assessment Tools
will be presented. This dialog is shown in the figure below.

Frimary Function:

Stream Geomorphic Assessment Tools (Ver: 4.00) — Setup|

User Access Type and Application Designatior

User Type: [Regional Plarning =] &pplication: [5G4, -]

Select Application for which SGAT iz to be used.

Wiew to which themes will be added upon registrationdcreation——————————————

View: [SGAT

. ) Set Yiew |
Themes will be added to view shawn.

Application Area:

Theme/T able Regiztration and Managemeant |

Stream Geomorphic Aszeszment Tools [SGAT) |

Wiew Log |

Sypztem Functions |

The SetUp dialog represents the “top-level” dialog in the Tools extension. All other dialogs are
accessed through this dialog. In addition, one must return to this dialog to “exit” the Tools
extension by clicking on the Exit button. Exiting the Tools extension removes any “traces” of itself
and returns one to a “pure” ArcView environment. It does not, however, unload the extension.

To unload the Tools extension

arONE

Make the project window the active window in ArcView.
Click on the File Menu.

Click on Extensions

Scroll down the list of extensions until you find Stream Geomorphic Assessment

Click on the check box to the left of Stream Geomorphic Assessment. The check mark

should disappear.

6. Click on Ok

The Tools button should disappear from the Button Bar.
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Setup: Required Directory Structure

The Tools requires that a specific directory structure be established. The directory structure,
shown on a subsequent page, is relative to the directory in which the ArcView project file is
saved. Specifically, if the ArcView project is saved in a directory named “LewisCreek”, then the
directory structure shown must exist under the LewisCreek directory.

Imposing a directory structure provides the following benefits:

Ability to make backups,

Transferring data to other organizations,

Elimination of redundant data and therefore difficulty in maintaining current versions, and
Consistent organization throughout all organizations.

Note: The required directory structure can be found on the Distribution CD
under the directory named Tools.

The required directories are used in the following manner:

BaseData: The source data sets which are required in one or more of the processing

steps of the Tools are located in this directory. The source data sets are either
dBase tables or ArcView shape files (themes) and are the original data sets
obtained from other sources or developed for use with the Tools. These data
sets are listed in the following table.

Data Set Type Source
HUC 10 Boundaries Shape File RCM
Land Cover/Land Use (LcLu) Shape File VCGI
LcLu Codes/Descriptions dBase Table | VCGI/RMS
LcLu XTab Field Definitions dBase Table | RMS
Meander Centerline Shape File User delineation
Ortho Photo Boundaries Shape File VCGI/RMS
Reach Segmentation Points Shape File User delineation
Soils Shape File NRCS/VCGI
Soils “Top 20" Attributes dBase Table NRCS/VCGI/RMS
Soil XTab Field Definitions dBase Table | RMS
Sub-Watersheds Shape File User delineation
Surface Waters Shape File VCGI
Town Boundaries Shape File VCGI/RMS
USGS Quad Boundaries Shape File VCGI/RMS
Valley Walls Shape File User delineation

Note: In the source column, the abbreviations refer to the following: NRCS
(Natural Resources Conservation District), RMS (River Management Section, VT
Agency of Natural Resources) and VCGI (Vermont Center for Geographic
Information).

Many of the geographic coverages available in Vermont are provided by VCGI in
a tiled format, i.e. the state is divided into a rectangular (square) grid much like a
spreadsheet. A tile pertains to a specific grid cell. For surface waters and soils,
a tile usually encompasses the same area as nine of the orthophotos available
from the VT Tax Mapping Program.
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It will be normal to have to acquire multiple tiles (for surface waters, soils, etc.) in
order to cover the same area as the watershed being assessed. Prior to use with
the Tools, these tiles will have to be merged into a single data set. Refer to the
sections entitled Setup: Required dBase Tables and Setup: Required Source
Themes for additional considerations.

During Theme/Table Registration, the location of the specific data set will be
reviewed. If it is not located in the BaseData directory, the user will be offered
the opportunity of having the data set copied to that directory. Once a data set
has been registered for use within the Tools, the user should not move or delete
the data set from the BaseData directory without first un-registering it using the
options provided in the Tools. Refer to the section Setup: Registering Source
Data.

DerivdData: All data sets (tables or themes) created by any processing step in the Tools
will be located in this directory. When a data set is created by a processing step,
it will automatically be registered. Once a data set has been registered, the user
should not move or delete the theme from the DerivdData directory without first
un-registering the data set using the options provided in the Tools.

Temp: In certain processing steps in the Tools, intermediate or temporary data sets are
created. These will be saved in the Temp directory. Under normal conditions,
these data sets will be deleted upon completion of processing for the given step.

These temporary data sets will not be deleted if they can be useful to the user in
correcting digitizing or attribute errors in the source data sets. The user will be
informed of the existence of these data sets at the end of the processing step.

Following the initialization procedure, a copy of the critical system tables will be
placed in the Temp directory. These tables are: SysBaseTheme.dbf,
SysBTRegFields.dbf and SysLog.dbf.

Any data sets found in the Temp directory can be deleted without adverse affect
on the operation of the Tools.

SysData: Critical dBase tables and ArcView legend files are located in this directory.
The legend files are used to display themes resulting from a given processing
step. In several cases, these legend files will highlight error conditions detected
during processing. There are a number of dBase tables, which are referred to as
system tables, located in this directory. These tables control the operation of the
Tools; and, therefore, should not be altered in any manner.

When the Continue button on the Introductory (or Splash) screen is clicked, an initialization
procedure will be conducted. This procedure will verify that the above directory structure exists
and that the required system tables are located in the SysData directory. Any errors detected
during this procedure will prevent use of any functions within the Tools.

Note: Refer to the Section entitled “Accessing the Stream Geomorphic Assessment
Tools”.
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Setup: Required dBase Tables

There are a number of dBase tables that are distributed along with this extension. These tables
are required in order to use various steps. These tables are provided on the Distribution CODROM
in the directory Tools\BaseData.

Note: These dBase tables must be copied to the directory BaseData under the
directory in which the ArcView project file is located.

S00Top20_05.dbf is required for Step 12. This table contains the twenty most frequently used
attributes for soils mapping units, e.g. flooding, high/low depth to water table, etc. The
documentation provided by VCGI/NRCS is included as Appendix G.

Note: The field named MUKEY is generally used to link these attributes with the
geographic soils coverages (themes or shape files).

Steps 12 and Steps14 of the Stream Geomorphic Assessment Tools provide the
capability to “extract” data pertaining to soils for use in the assessment process. VCGI
and Natural Resources Conservation Services, USDA (NRCS) has published a CDROM
containing the certified and uncertified soils data for the State of Vermont. Included on
that CDROM are dBase tables for each county that contain the “Top 20" attributes used
in interpreting soil data.

Due to certain formatting issues, a revised set of “Top20” tables were released by NRCS
in October of 2005. A statewide version of the “Top20” was also developed. A copy of
this table, named S00Top20_05.dbf, has been provided on the Distribution CD for the
Stream Geomorphic Assessment Tools. The table can be found in the BaseData
directory on the CD.

Step 12 and Step 14 of the Tools will work only with the version of soil data currently
(subsequent to October 2005) provided by VCGI.

S00SoilXTabFields_05.dbf is required for Step 14. This table identifies for each field in the
S00Top20_05.dbf table all of the unique values that occur for that field and assigns a unique field
name associated with the value. Use of this table will be described by example in Step 14.
Appendix E provides a description and listing of the fields, field values and field value names.

Warning: Itis imperative that the SO0Top20_05.dbf and the SO00SoilXtabFields_05.dbf
tables be consistent. It is recommended that the tables supplied on the Distribution CD
be used.

S00LUCodes.dbf is required for Step 12. This table contains a description for each code in the
Land Use/Land Cover coverage. At present, the set of codes that are in use is very limited. One
can review the descriptive codes by viewing the table in ArcView.

Note: The field named Code is used to link these attributes with the geographic
land cover/land use coverages (themes or shape files). The field used in the
geographic coverages may vary. Contact the person/organization providing the
land cover/land use coverage to determine the correct field to be used.

SO00LcLuXTabFields.dbf is required for Step 14. This table identifies for the Code field in the
SO00LUCodes.dbf table all of the unique values that occur for that field and assigns a unique field
name associated with the value. Use of this table is similar to that of SO0SoilXTabFields.dbf.
Appendix F provides a description and listing of the fields, field values and field value names
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Note: If the land cover/land use coverage to be used is other than the LCLU
coverage available from VCGI, the two tables described above will have to be
created for the specific coverage. Further, the field names and types must be
identical to that in Appendix F for the SOOLcLuXTabFields.dbf.

In order for processing Steps 12 and 14 to function, the four tables described above must be
registered in the Tools. Refer to the section Setup: Registering Source Data.

Appendix B provides a Data Tracking Form for documenting the required reference tables,
among other items. This can provide essential documentation for future reference.

Setup: Required Source Themes
There are a number of themes which will have to be acquired prior to using the Tools extension:

HUC 10 Watershed Boundaries (RMS),

Land Cover/Land Use (VCGI or others),

Ortho Photo Boundaries (VCGI/RMS),

Surface waters (VCGI), (Note: If using VHD-SWL, use the “arc” feature type.)
Soils (VCGI/NRCS),

Town Boundaries (VCGI/RMS),

USGS Quad Boundaries (VCGI/RMS),

Meander Centerline delineation (User-supplied),
Reach Segmentation points,

Sub-watershed delineations (User-supplied), and
Valley Wall Delineations (User-supplied).

Each of these themes will require some “pre-processing”. The general requirements are listed
below for each of these themes.

Note: For users new to ArcView, it might be best to have this effort performed by
others. Certain steps may require the Spatial Analyst extension to ArcView.

Boundary Theme: HUC 10 Watersheds
The HUC 10 Watershed Boundaries have been created by merging more detailed (HUC 12) sub-

watershed boundaries. These are available in a shape file format from the River Management
Section, VT Agency of Natural Resources.

Boundary Themes: Ortho Photo, Town and USGS Quad

The Ortho Photo, Town and USGS Quad Boundaries are available from VCGI in Arcinfo Export
format in a state-wide coverage. The data must be converted into a shape file.

Note: The Import71 program supplied with ArcView will convert from Arcinfo
Export format to shape files. The Merge operation of the Geoprocessing
Extension of ArcView can be used to merge the tiles into a single shape file.

April 2006 Setting Up for Using the Tools Page 20



Land Cover/Land Use
The LCLU coverage is available from VCGI in either Arcinfo Grid format or Arcinfo Export format.

For the Grid format: The entire state is provided as a single “file”. It is necessary to
convert the Land Cover from a Grid format to a shape file (polygon class) for use
with the Tools. To limit the size of the resulting shape file, the area should be
restricted to that which encompasses the watershed being assessed.

Note: Conversion from Grid format to shape file format requires the
Spatial Analyst extension to ArcView.

For the Export format: The coverages are generally available by special order from
VCGI with the geographic area covering a USGS quad. The data must be converted into
a shape file; and all quad areas must be merged into a single shape file.

Note: Contact VCGI for special processing. It may be less problematic
and less expensive to have the extraction (into a single Export file)
performed by VCGI. To ensure that the proper coverage is obtained,
provide the overall watershed boundary resulting from Step 01 of the
Tools; and request a buffer (500 meters?) area outside in the event that
the watershed boundaries change during assessment.

Meander Centerline Delineation

These will be provided via digitizing by the user. The resulting theme must be of polyline class.
Meander centerlines need not be drawn for all sub-watersheds, but must be drawn

1. Where valley walls are present; or
2. Reach segmentation is to occur.

The meander centerline is one of the key features that can be used in creating stream corridors
or Fluvial Erosion Hazard zones. In the buffering performed in Part B, Step 09 to create stream
corridors, use of the meander centerline is optional. Use of meander centerlines remains to be
optional for the application of FEH-Option 1. In contrast, the meander centerline is a required
feature for creating the fluvial erosion hazard zone using the application of FEH-Option 2 when a
given reach has been (is being) segmented.

Note: In the FEH-Option 2 application, the meander centerline not only serves as an
element used to develop a component buffer, but it is also used to sub-divide buffers in
accordance with any reach segmentation performed during a Phase 2 assessment.

The following summarizes the digitizing requirements for the meander centerline:

1. Meander centerlines must be drawn as lines (polylines). User must ensure that the ends
of polyline segments are snapped together if digitizing was stopped and then started
again within a reach.

2. Individual polylines drawn to represent meander centerlines can continue through
multiple reaches.

3. With the exception of terminal reaches, the meander centerline must travel through the
entire length of a sub-watershed; and must intersect the sub-watershed boundary only
twice: Once upon entering the sub-watershed and once upon exiting. The meander
centerline should never cross the sub-watershed boundary except at the point of
entrance and the point of exit.

4. For terminal reaches, the meander centerline will intersect the sub-watershed boundary
only once: Upon entering the sub-watershed.
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10.

The meander centerline should respect the boundaries of the valley walls, if available for
a given reach, i.e. the meander centerline should remain inside of the boundary for the
valley walls.

At confluence points, it will be necessary to have a small segment of the meander
centerline traveling up the tributary fall within the sub-watershed of the main stem or
primary tributary. This is required to meet number (3) above for the reach on the
tributary. The small (dangling) will be ignored in the development of buffering for the
reach on the main stem or primary tributary. An example of this is illustrated in the figure
below.

Stream Centerline

(CRE

2 Mzt
/ \

‘ ‘.’

Dangling Segment of ’
Meander Centerline

Sub-watershed
Boundaries

(/

A meander centerline must be present in a given reach for which segmentation has been
performed in order to develop a fluvial erosion hazard zone using the application of FEH-
Option 2. A meander centerline may be present in all other reaches.

A meander centerline may be present in a given reach in order to develop a fluvial
erosion hazard zone using the application of FEH-Option 1.

Meander centerlines do not have to be contiguous or continuous. For example, one may
be digitizing the meander centerline for a tributary, and come to a confined valley. At this
point one can stop digitizing the meander centerline. If the tributary subsequently flows
into a wide valley one can draw another meander centerline for that valley. In such
situations, however, remember the other rules listed above.

A meander centerline will be used in the development of stream corridors (via Part B,
Step 09) if and only if valley walls are present for the same reach.

If the above rules for digitizing the meander centerline are not followed, erroneous data will likely
be generated. Where certain conditions are detected, error messages will be issued in Part B,
Step 09 and Part D, Step FEHO03.

Reach Segmentation Points

The User must provide an ArcView shape file containing points defining break points (or Phase 2
SGA reach segmentation points) for reaches that are to be segmented. The points must be
placed near the surface water feature (polyline) that is to be segmented. It is not necessary that
the points be placed exactly on the polyline.
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The Phase 1 reach break points for the reach, i.e. the bounding reach points, should not be
included as segmentation points. The Tools will automatically detect the reach points to be used.

The following figure illustrates a Reach being segmented into five reach segments.
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In the preceding figure, four points (segment reach points) identify the locations where the reach
is to be segmented into five parts. These points must be provided by the user in an ArcView
shape file (theme). In that shape file, attribute fields must exist that contain the following:

(a) reach number - identifier for the reach identifier (RchPtld) and

(b) segment ID - a unique identifier (within the reach) for each segmentation point.

In the above figure, the value for RchPtld is “M03” and the identifiers for the segment reach points
are 1, 2, 3and 4. The RchPtld will be used to ensure that the proper stream feature is selected
for segmentation and the unique identifiers for the segmentation points are used to communicate
errors to the user during segmentation.

Note: In the preceding figure, the surface water for the reach is represented by the blue
polyline connecting reach points MO3 and M04. During processing Step FEHO1, the
segmentation points will be projected onto that polyline. In addition, the surface water will
be subdivided into the five segments labeled A...E.
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User Defined Segment Breaks

Segment Breaks
Required Attribute Table Structure
User Defined
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The above figure outlines the process for developing the reach break shape file required for
segmentation in SGAT. The segmentation shapefile must ONLY contain points for where
the stream is to be broken. The attribute table MUST have a field containing the Phase 1 reach
number and a unique identifier for each segment break (number or letter). One of the outputs
from SGAT is a segment break shapefile with the segment ID’s as one attribute.

Soils
These are available from VCGI on a CD in shapefile format.

Sub-watershed Delineation

These will be created by manually digitizing or through use of the Spatial Analyst extension of
ArcView. Either way, the exterior boundary for the project must match the huc 10 boundary so
that when merged with other projects within the state the exterior boundaries match. The three
options for digitizing sub watershed boundaries are as follows:

1. Manually digitize the sub watersheds using polylines and use the built in SGAT optional
tool to convert from polylines to polygons. Each polyline would represent the common
boundary between two adjacent sub-watersheds. One must also ensure that the ends of
the polylines are “snapped” together. The Review Polyline Geometry processing
available in the Optional Tools can be used to check for proper polyline configuration. It
is strongly recommended that this processing be performed repeatedly until all errors
identified have been corrected. Then, the Build Polygons processing available in the
Optional Tools area can be used to convert the polylines into the required polygons.

2. Manually digitize using polygons. Using this option the user would start with one polygon
representing the exterior boundary of the HUC 10 for the project area and use the
ArcView split polygon tool to create additional polygons representing the sub-watersheds.
If this option is used, the user must make sure the resulting theme does not have either
overlapping or sliver polygons before proceeding.

3. Use other existing Digital Elevation Models and software such as spatial analyst or
ArcGIS to automate the sub-watersheds.
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Warning: If sub-watersheds are delineated using polygons, it is essential that the polygons do
not overlap, do not include sliver polygons, do not include areas between adjacent sub-
watersheds and are not composed of multi-part polygons. If any of these conditions exist, they
can result in erroneous data sets being generated. Further, these types of errors may result in
errors occurring in various processing steps. The errors identified may not actually represent the
true error and may occur in the latter processing steps. This can result in a significant loss of
time in determining the actual cause of such errors.

Surface Waters

The surfacewater theme is available at the 1:5,000 scale from VCGI as a themes called the
Vermont Hydrography Data Set or WaterHydro_VHD. These are available from VCGI in ArcInfo
Export format. The entire state is subdivided into tiles. Each tile has a geographic extent of a
Huc 8 or Vermont planning basin (based on the the Basin17 shapefile). Multiple tiles may be
required to obtain complete coverage for a watershed. If starting with multiple tiles, the data
must be converted into a shape file; and all tiles must be merged into a single shape file. If
starting with one tile, you must use the route.drain file, NOT the route.rch, as shown in the
following figure.

x
Directony: l'\gis data‘nhd'ct-bellows_fallz_to_wvermon_dam'.whd010307107 oK. |

[ nhd :I = e :l Cancel
B region.rch [= gis data
B region.wb = nhd
M route drain [= ct-bellows_fallz_to_wvermaon
E route lm & vhd01030107
B route.rch £ infa ' Directories
B polygon £ metadata ' Libraries
M ac :I hal

Data Sowrce Types: Dinives:

| Feature D'ata Source | | c |

Valley Wall Delineation

These will be provided via digitizing, and must be of polygon class. Valley walls need not be
drawn for all sub-watersheds. Multiple polygons can be drawn to represent valley walls.
However, to be used by the Tools, the valley wall polygon must include the reach point and its
immediate upstream neighboring reach point which is associated with the same Tributary
Identifier (See Step 04 for Tributary Identifier explanation). If only one of the reach points is
included in the polygon, the valley walls will be ignored for that sub-watershed (or reach point).

If multiple polygons are drawn to represent valley walls, it may be necessary to “overlap” the
polygons to ensure that each pair of reach points is included within one (and only one) of the
polygons. For example, if polygons were drawn to encompass reach points M01 and M02 and
another polygon for M02 and M03, the polygons would have to be drawn such that they both
included reach point M0O2 (i.e. overlapping each other at that reach point), as shown in the
following figure.
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A\ \
II| '.\.
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If a pair of reach points is included in more than one valley wall polygon, an error will be
generated by the Tools.

The polygons should not be clipped to the sub-watershed boundaries as the Tools will detect the
polygon to be used for a sub-watershed and will clip it to the sub-watershed boundaries.
However, the only place the valley walls should cross the watershed boundaries is at the reach
point. A polygon extending way beyond the terminal reach point may cause errors in SGAT.

Note: For digitizing, geographically-referenced images of the 7 %2 minute USGS
guads are available from VCGI; and the orthophotos are available from the Tax
Mapping Program, VT Tax Department. Refer to Appendix A: Optional Tools for
tools to assist in digitizing.

Note: Separate polygons should be generated for each tributary. These
polygons will overlap with the mainstem polygon in the valley bottom. The
tributary polygon must only encompass the tributary reach points and cannot
cross the mainstem surfacewater. The figure above and to the right illustrates
the multiple overlapping polygon for the mainstem and tributary reach points.

Appendix B provides a Data Tracking Form for documenting source themes, among other
items. This can provide essential documentation for future reference.
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Setup: The ArcView Project File

It is recommended that you provide a clean environment under which the Tools extension is to

be used. Specifically, perform the following:

1.

2.

© N OA

Create a directory in which the ArcView project will be saved. This will be referred to as
the project directory.

Create the required (sub-) directories under the project directory. (Refer to earlier section
on the Required directory Structure.)

Copy the required system tables into the SysData directory. Do not copy these tables
from another project. Always copy them from the Distribution CD to ensure that
unrelated data and/or errors are not transferred into the new project.

Start with a new ArcView project.

Unload all ArcView extensions other than the Tools.

Do not create any Views.

Do not load any tables.

Save the ArcView project into the project directory.

The Setup dialog in the Tools will require you to identify a View, the User View, to which any
themes registered or created will be added. This view will be created by the Tools.

All data sets (themes and tables) to be used within the Tools must be registered. This is
accomplished by accessing the Theme/Table Registration and Management dialog from the
Setup dialog. During the registration process, any themes will automatically be added to the User

View.

From the preceding steps, the dBase tables provided with the Tools extension and the source
shape files should be available in the BaseData directory under the directory in which the
ArcView project file is located.

To summarize, the dBase tables are:

S00Top20_05.dbf,
SO00LuCodes.dbf,
S00SoilXTabFields_05.dbf and
SO0OLcLuXTabFields.dbf.

And, the required (source) shape files are:

Huc 10 Boundaries,

Land Cover/Land Use,
Meander Centerline delineation,
Ortho Photo Boundaries,
Reach Segmentation Points,
Soils,

Town Boundaries,
Sub-watershed delineation,
Surface waters,

USGS Quad Boundaries, and
Valley Wall delineation.
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Save the Project

The ArcView project must be saved in order to use the Tools extension. The following provides a
brief outline of the procedure:

Make the project window active,

Select the File Menu,

Click on Save Project As...,

In the resulting dialog box, migrate to the directory in which the project to be saved, and
Enter the name of the project (could be the name of the watershed).

agrONE

The project must be saved in order for the Tools extension to identify the subdirectories in which
the resulting shape files and dBase tables are to be saved. When you access the Tools
extension, it will automatically create the subdirectories named BaseData, DerivdData, SysData
and Temp under the directory in which the ArcView project file exists. If these subdirectories
already exist, they will be used. If you received an SGAT template on a CD than the
appropriate directory structure is already set up for you. In addition, all of the standard
shapefiles and tables are already registered and the view is named “SGAT”. The only
themes you should have to register are the valley walls, sub-watersheds, surface water
and, where applicable, the segmentation points.

Note: The system tables and ArcView legend files must be located in the SysData
directory. If the system tables are not found during initialization, an error message will be
issued and use of the Tools will be prevented.

If the project has not been saved and you attempt to use the Tools, the following error message
will be issued when you click on the Continue button of the introductory screen.

7 SGAT System Error (1107): GeoSW. ’ 5[

[1107): SGAT Extenzion requirez a S aved Project being active.
Flease save the Project file.  Access ta Extension prevented.

Load the Stream Geomorphic Assessment Tools

The procedure for loading the Tools extension into the project was described earlier in the section
Setup: Installation of the Tools Extension. The procedure is briefly outlined below:

1. Make the project window the active window in ArcView.

2. Click on the File Menu.

3. Click on Extensions

4. Scroll down the list of extensions until you find Stream Geomorphic Assessment V Xxxx
5. Click on the check box to the left of Stream Geomorphic Assessment V xxxx. A check
mark should appear.

Click on Ok

o

The Tools button should appear on the Button Bar.

Upon completion of the steps described in this section, you can begin using the Stream
Geomorphic Assessment Tools.
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Reviewing the Source Shape Files (Themes)

The key to successful and efficient use of this software is to take the time to review the initial
geographic coverages prior to use. A simple review can identify areas such as the following:

e Streams crossing over (sub) watersheds where they should not. This represents
incorrect stream digitizing or watershed delineation. Using the digital versions of the
USGS quads and the VT Orthophotos (from the VT Tax Mapping Program), one can
fairly quickly resolve and correct these issues.

o Watersheds with multiple pour points, (i.e. where water flows out of the watershed).
Each (sub) watershed can have only one outflow point. In many cases, the watershed
boundary may be near the confluence point of streams. Verify that:

1. The watershed boundary crosses downstream of the point of confluence or
2. The watershed boundary is above the point of confluence and that it crosses only
a single stream.

The following figures illustrate correct watershed boundaries in relation to the stream network.

Stream Lines

g

Watershed Line

e

Stream Lines

Watershed Line
!
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The following figures illustrate data problems with either the sub-watershed delineation or surface
waters. The figure on the left illustrates surface waters crossing over a sub-watershed boundary.
This would be indicative of incorrect digitizing of the surface waters or incorrect sub-watershed
delineation.

The figure on the right illustrates the sub-watershed boundary crossing upstream of a stream
confluence. This will result in two outflow points (pour points) for the sub-watershed on the right
(streams flowing from northeast to southwest).

oS~

Sub-Watershed

Sub-Watershed

\

Both of the above situations will result in errors being generated and/or in invalid data being
produced for the watershed and therefore the reach points.

Performing a careful review up front can save a significant amount of time and (hopefully)
eliminate the confusion of trying to figure out the data resulting from incorrect inputs.

Meander Centerline and Valley Walls

One should review the meander centerline and valley walls to ensure that proper digitizing
techniques have been used, and that the digitizing requirements set forth in the Section entitled
“Setup Required Source Themes” have been followed.

Note: It is important that the geometry established between the sub-watershed,
valley walls, surface waters and meander centerline make logical sense. It would
not make sense to have the surface waters or meander centerline traveling
outside of the polygons established for the sub-watersheds or valley walls. If
such geometry is included, erroneous data and or error conditions are likely to
occur.

April 2006 Organization Page 30



Editing the Source Shape Files (Themes)

Editing of themes will require knowledge of the editing tools of ArcView. When using these
functions be sure to perform the following:

e Set the snap tolerances in the Theme Properties to a reasonable value. Too large a
value may result in snapping to the incorrect vertices of connecting polylines; whereas
too small a value will require you to work at a very large view scale.

e Work at a View scale which enables you to see the vertices of the theme which is being
edited. You should be able to clearly see the circle around the crosshairs representing
the snapping tolerance.

e Be sure to snap ends of polylines to each other. Not doing so will prevent the Tools
extension from properly tracing the stream network.

Note: To set the snap tolerance in ArcView you must have the polygon or polyline theme you
want to edit highlighted, select the :theme” on the toolbar and select “properties”. As shown
below, a box will appear. Select the editing button and set both the general and interactive
shapping tolerance.

#2 Theme Properties x|
Theme Marne: | Lelull080107.shp I~ Use Suffix
— o Fieldt: [ Area =l
D efirition Field type: ¥ Single
@ Union rule: | <Shape Arear =l
Text Labels Reset | Split rule; | <Shape Area> =l
%ﬁ —! [Snapping [+ Show shnap tolerance cursor
Geocoding v General T olerance: | A0 ft
g v Interactive T olerance: | A0 ft
| ok | Cancel |

To assist in editing and determining the corrections to make the following data sets can be
acquired:

e Geographically-referenced digital images of the USGS 7 ¥ minute quads can be
obtained from VCGI.

e Orthophotos can be acquired from the Tax Mapping Program, Vermont Department of
Taxes.

If significant errors are identified in the surface waters, it is recommended that VCGI be notified.
Refer also to Appendix A: Optional Tools. The tool Review Polyline Theme for Geometry (GIS)

Errors can provide assistance in verifying that the digitizing or correction process was performed
accurately.
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Overview of the Processing Steps in the Tools Extension

The diagram on the following page illustrates an overview of the flow of data between the major
components of the Tools extension.

Multiple processing steps are included in the areas shown as Part A (Data Development for
Primary Watershed); Part B (Data Development for Sub-Watersheds); Part C (Soils and Land
Cover Analysis) and Part D (Reach Segmentation) and Part E (Fluvial Erosion Hazard Zone).
The processing steps for each part are described in subsequent sections.

Note: Access to Steps SEG00 and SEGO1 of Part D is provided to all users. The
remaining steps (Part E) are restricted to specific users.

The Stream Geomorphic Assessment Tools were designed to be used in a step-wise fashion, i.e.
finish one step and proceed to the next. Much like a stream flowing downhill, the data must flow
sequentially from one step to the next. If an error condition is encountered that requires one to
revert back to a processing step, run all steps in sequence from that point on.
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Using the Theme and Data Tracking Form

A Theme and Data Tracking Form is included in Appendix B of this manual. The form enables
one to document the input themes/tables and the output themes/tables for each processing step.
By completing the form as you work through the steps for a watershed, you will be establishing
documentation for the project. This can be an invaluable reference should additional analysis be
required on the watershed at some future time.

It is recommended that the forms be completed for each watershed and filed in a central location.

Guidelines for using the Stream Geomorphic Assessment Tools

The general guidelines are:

e Perform each step in sequence

e |If corrections are to be made to the interior watershed boundaries or the geography of the
streams within the watershed, then the procedure can be restarted at Step 02.

¢ If additional sub-watersheds are delineated (i.e. reach points added), start at Step 02.

o If the sub-watershed delineations are altered in a manner that affects the overall
watershed boundary (i.e. the outermost boundary of the sub-watersheds), then you will
have to restart at Step 01.

IMPORTANT NOTE: If you have already assigned tributary identifiers and find that you
have to go back due to an error in the sub-watersheds or surfacewater and re-run
Steps 1-3 you can avoid having to re-assign the tributary identifiers by using the
following procedure

(0]

Highlight the SO3swcomb.shp shapefile that contains the tributary ID’s.
Make sure none of the polylines within the theme are selected or
highlighted.

On the ArcView toolbar select “theme” and then “Convert to shapefile”.
Save the theme into your base data folder with a new name.

Go into SGAT theme registration and unregister your old surface water and
register the theme you just created as your surfacewater.

Start SGAT over from Step 1 or 2 depending on whether you changed the
eaterior watershed boundary.

As shown in the figure below, in Step 3 Combine Stream Segments
between confluence points under Options select “All Fields”. This will
carry along your trib ID’s to the new SO03swcomb.shp and you will not have
to re-assign them.
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{Part A) Step 03: Combine Streams Seq)

Input Theme(s}

! Surface Waters: [ 5025wCiipped.shp > Theme for Surface 'Waters for Watershed to be used.

Fieldz and Data to Transfer from Surface Water Theme to Dutput Them

Optior Select Felds N
; I Swid _I
& Al Fields Hold Shiftkey | Trbid
) bo select
® ol e thar one, Swrevu
£~ Select Fields [via List Box to Right) :I

Surface Wwater Theme to be Created
. Existing Theme 5035 Comb. shp for § A Combined between
Dt Thizins: I 5035w Comb.shp =l confluence ptz will be replaced.

Tobe saved in: c:\projectsh03 otter creek lewis litle otter\lemon fairegat 20054DervdD atah

Nate for inzertion into System Log

User Mote:

Combine | Done |

e Each step can be performed multiple times without adverse affect on the data.
For example, if you get a telephone call and don’'t remember if you clicked on the
“execute” button (usually the Clip, Calc, or Summarize button), simply click on it
again. You may receive a warning that certain fields will be cleared and re-used,
simply respond Ok.

Note: You can view the log using the “data set” of “All Themes/Tables” to determine the
processing steps completed. Simply scroll down to the last entries and identify the
processing step resulting in the last entries being created.
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Organization of Dialogs in the Stream Geomorphic Assessment Tools
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Common Dialog Operations/Messages in the Tools Extension

The dialogs were designed to function in a similar manner to minimize the learning required. In
addition, certain features have been incorporated to assist in the use of the dialogs. Each of
these common features is described below.

Each dialog will have an Execute button and a Done button. Both of these will be located in the
lower right corner of the dialog. The Execute button may be labeled in a different way on each
dialog but will reflect the operation which is to be performed. Examples are Clip, Dissolve,
Calculate, Summarize, etc.

Clicking on the Done button closes that dialog and returns you to the parent or next higher dialog
in the hierarchy. Refer to the figure on the preceding page.

Clicking on the Execute button causes the dialog to edit the information entered or selected on
the dialog. If information is incorrect or incomplete, an error message will be issued. The
following is an example of such an error message occurring when a negative value for an
elevation was entered for a reach point in Step 10.

i SGAT User Error (1095); GeoSW.ReviLFi |

[1095): The value -10.00° entered far Reach Pt Elevation iz
hegative.

After clicking on the Execute button, attributes of certain “input” themes may be edited. This
requires that the shape files pertaining to those themes be available for editing. Specifically,
none of the files can be open in another application and the properties must not be marked as
read-only. If either of these conditions is detected, the following error message is presented.

2 SGAT User Error (1004); GeoSW.CalcCh: x|

[1004): Unable to edit Suface YWaters data set. |t iz use by
anather application or has Read-Only attibute set.

The most common situations causing the above error condition are:

e Attribute table associated with the theme is open in another application such as Microsoft
Excel. If this is the cause, then close the other application.

e Shape files were copied from a CD to the hard disk. This operation generally causes the
directories and files copied to have the Read-Only attribute set. Windows Explorer can
be used to verify and modify the Read-Only property. (See Introduction - Contents of
Distribution CD - Sample Data for brief instructions on changing this property.)
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Certain processing steps require specific attribute fields to be in the input theme(s)/table(s). If
they are not found, an error message such as that shown below will be issued. This may be an
indication that the wrong theme has been registered for a given input. Most likely, however, it will
indicate that the attributes for a given theme have been improperly edited by the user.

i SGAT User Error (1002): GeoS¥.ClipToSu x|

Fun all steps in sequence from Step 04 on. Processing

[1002): Field(z) Tribld nat found in therme: 5035w Camb. shp.
@ terminated.

The operation to be undertaken by clicking on the Execute button will not occur until the error
conditions have been corrected. The editing performed assists in reducing errors; however, the
user should verify the information entered or selected prior to clicking on the Execute button.

The processing step for most dialogs will create an output theme or table. The name and location
of those data sets will automatically be established. Depending upon specific system settings for
the specific output data set, either a single version or multiple versions may be created. For
most, situations only a single version will be allowed. If one is repeating a step and either a
single version is allowed or multiple versions are allowed but an existing data set is selected to be
replaced, you will be warned that the existing data set will be replaced. In such cases, the
following message will be issued.

SGAT ¥/N (1012): GeoSW.Common.Shape

[1072): Output data set, S055WFinal shp, 1= registered and

exists in the output directary; and will be replaced if you
9 continue,

Do pou want to continue?

MNa

If you do want to replace the file, click on Yes; otherwise click on No. If you click on No, the
operation will be canceled and the following message will be issued.

2 SGAT Info (1000): GeoSW.CalcChan.IbE x|

@ [1000): User canceled processing.

If you repeat a step and want to replace the prior version, click on Yes. If you click on Yes, the
following message will confirm the replacement.

i SGAT Info (1005): GeoSW.Common.Shap |

0 [1005]: The output data set 5055w Final shp, will be replaced.
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Certain dialogs, especially those in Parts A and B, create attribute fields and calculate values for
those fields. If you repeat a given step, those fields may already exist. If the fields do exist, the
dialog will issue a message similar to the following.

SGAT ¥/N (1001): GeoSW.CalcChan.IbtCale.C

[1001]): Field(z] TotStmLen, ChanlLen, Chanfafidth,
ChanlShuos, ChanlSlope and/or ValyConfin will be cleared and
9 reuzed for theme SOER P01 shp.

Do you wank ta continueg?

If you feel that the situation is incorrect, you can prevent re-calculation by clicking on No. To
continue and have the fields re-calculated, click on Yes.

It is important to note that the Tools were designed such that you can repeat a step. This can be
useful if you have forgotten which step you had last performed. When you do repeat a step,
always continue processing the remaining steps in sequence. This will ensure that the data is
consistent.

After the dialog edits the information entered and/or selected on the dialog, the following
message will be issued.

SGAT Y/N (1006): GeoSW.CalcChan.IbtCale.C

[1008): User-supplied parameters okay. Processing may take a
fews moments.

Do you wank ta continue?

This is a “bail out” point providing you with the opportunity to terminate the step. This is provided
in the event that you accidentally clicked on the Execute button.

Input/Output Data Set Registration

A process, referred to as registration, requires that every theme and table be identified prior to its
use in the Tools. This means that the source themes and tables (described in earlier sections)
must be registered by the user using the dialog entitled “Theme/Table Registration and
Management” available from the Setup dialog. This dialog will be described in a subsequent
section.

Note: All data sets (themes or tables) created by the processing steps in the Tools are
automatically registered.

Only those themes or tables that are used in a given step need to be registered before that step
can be used. For example, Step 01 dissolves the sub-watersheds into an overall watershed. As
a result, only the theme representing sub-watersheds needs to be registered prior to using Step
01.
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If an attempt is made to use a step for which the required (input) themes/tables have not been
created (by the Tools and registered) or registered (by the user for source data sets), an error
message similar to the following will be issued.

1 SGAT User Error (1031); GeoSW.Comm x|

[1021]: Input Theme for Sub-watersheds must be
created/regiztered before this function can be uged.

Note: The above error message will be issued after one selects button on the Menu
dialog for a given processing Step and prior to the display of the dialog. This is due to
the fact that the test is performed in the open event for the dialog.

The registration procedure simply associates the name of the actual file(s) on the hard disk to be
used with a given "Alias”. The Tools will consistently refer to a theme/table using its alias
throughout all processing steps. The use of an alias in this manner permits the actual file on the
hard disk to have any name.

Note: The registration process updates the record for the given alias in the system table
“SysBaseTheme.dbf”. As a result, the theme required for an alias is retained between
different sessions with the Tools. The existence of the themes/tables referenced in the
system table (SysBaseTheme.dbf) are also verified during the initialization procedure for
the Tools.

For example, the source theme for surface waters has been assigned an alias of surfacewaters.
During registration, the user may identify the theme to be used for surface waters as
“S00SWLModified.shp”. Whenever the Tools requires the theme for surface waters it simply uses
the alias of surfacewaters; and, an internal translation creates the reference to the actual shape
file "'SOOSWLModified.shp”.

The benefits of this are many, but for the purposes of the user it is primarily that a theme or table
need only be identified once. After that the Tools will refer to the theme or table that was
identified during the registration procedure.

Output Data Set Naming/Registration

All themes and tables created by processing steps within the Tools are automatically registered.
Each output data set is associated with a specific alias. Further, the output data sets are
automatically named.

The name assigned to a data set will be the concatenation of the letter “S” (or “SEG” for
processing steps in Part D), the step number and the alias. For example, the output of Step 01 is
the overall watershed (formed by dissolving the sub-watersheds). This output theme is
associated with the alias of “watershed”. Therefore, the output theme name will be
“S01Watershed.shp”.

Depending upon system settings for the output theme, it is possible that a sequence number will
follow the alias in the name of the output theme. This will occur only if multiple versions are
allowed for the specific output data set. This is described in the following section.
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Multiple Versions of Data Sets

The capability to create multiple versions of data sets resulting from a processing step is
available. It is, however, restricted to certain User Types. (Refer to Section entitled “Setup
Dialog”.)

This capability is controlled for each data set (via its alias) by the value assigned to a field named
BTMultiple in the system Table “SysBaseTheme.dbf”. Modification of this value is permitted
through the dialog System Functions = Multiple Output Versions. This dialog is shown below.

{System) Multiple Yersion: Controls Number of ¥ersions Permissible for Derivi

Aliaz for which Multiple Yersions map be changed

Alias: [/ atershed = Theme/Table created in Step Humber: [T

Diata Sets Registered under Alias: Desription | Overal W atershed
Date Time  Data Set Active
00/00/00 0000 Mot Selected M

Path: | h:\geomorphologywersion3hDervdD atah

[rata Set Saurc [Drata Set Type Multiple Yersions Allawer
(" Base = Theme ) Yes
= Derived ! Table & Mo

| HETES | Done |

Since access to this dialog is restricted, the button on the System Functions menu dialog may be
disabled or not displayed. In such circumstances, only a single version of a data set is permitted.
This will result, in replacing the output data sets if a processing step is re-run.

It is strongly recommended that one utilize single versions of output data sets. This will minimize
the amount of hard disk space required and eliminate any confusion as to which data set
represents the version to be used in subsequent analysis.

In rare circumstances, it may be desirable to create multiple versions of a data set for the

purposes of comparison. For example, it may be desirable to create versions of the stream
corridors (from Step 09) for different applications (Stream Geomorphic Assessment, Fluvial
Erosion Hazard Option 1) for comparison. This discussion pertains to those circumstances.

One should always use the dialog shown earlier to modify the setting for creating multiple
versions rather than attempting to manually modify the system table SysBaseTheme.dbf. This
will ensure that the following rules are adhered to:

o Only derived themes and tables are allowed to have multiple versions. Specifically, base
(source) themes and tables should never be permitted to have multiple versions.

o Allrecords for a given alias in the system table SysBaseTheme.dbf must contain the
same value for BTMultiple.

To set the ability for an alias to have multiple versions or to restrict to a single version, select the
alias from the drop down list in the upper left of the dialog. Then, select the appropriate setting in
the panel for Multiple Versions Allowed: Yes enables multiple versions to be created and No
restricts the alias to having a single version.

Note: Only derived data sets will be included in the drop down list of aliases.
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Affect of Multiple Versions on Dialogs for Processing Steps
The setting for Multiple Versions of an alias will be reflected on all dialogs for which the
associated data sets are used either as an input or created as an output.

An informational note will be displayed on the dialog to the right of each control for an input or
output data set. This note will indicate the status of available data sets and provide guidance in
selecting a data set, where applicable. The following illustrates the location and examples of the
notes.

{Part A) Step 01: Dissolve Sub-Watersheds into Overall Watershed

Input Thermelz)

Subtafatershed: [s00subwshed. sho =] \Jheme for SubA stersheds to be used.

1aloa_Controls

Frimarny [Jwerall] 'W'atershed e to be Created
Hutput Theme: [ 5014/ stershed. shp =] (Theme will be created upan complehonofthﬁ

To be zaved in. hi\geomorphologyhwerzion34DerivdD atah

Mote for inzertion into System Log

User Mote: I

Digzolve

Single Version

When a data set is being created and the alias is restricted to a single version, the data set
names will be constructed by concatenating the letter “S” (or “SEG” for processing steps within
Part D), two digits reflecting the step humber in which the data set is created and the alias. For
example, the data set created for the overall watershed in Step 01 will be named
“S01Watershed.shp”.

The first time that a step is run, the following message will be shown to the right of the control on
the dialog for the output data set: “Theme (or Table) will be created upon completion of this
Step.” The assigned name for the data set will be shown in the control; and the control will be
disabled.

The second and subsequent times that the step is run, a note similar to the following will be
displayed: “Existing Theme S01Watershed.shp for Overall Watershed will be replaced.” Again,
the assigned name for the data set will be shown in the control; and the control will be disabled.

Any processing steps which require an input data set, which is restricted to a single version, will
automatically display the name of the data set in the appropriate control on the dialog. Since
there is only one possible choice, that control will be disabled.

Multiple Versions
Multiple versions of a data set should be used only where absolutely necessary. Only derived

data sets are to be allowed to have multiple versions. Base (or source) data sets should not be
allowed to have multiple versions. As stated earlier, the dialog Multiple Output Versions available
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under System Functions should be used to establish multiple versions. This ensures that only
derived data sets can be modified.

Note: The ability to create multiple versions is restricted to certain User Types.

When a data set is being created and multiple versions are allowed, the data set names will be
constructed by concatenating the letter “S” (of “SEG” for processing steps in Part D), two digits
reflecting the step number in which the data set is created, the alias and a two digit sequence
number. For example, the first version of the data set created for the overall watershed in Step
01 would be named “S01Watershed01.shp”; and the second version will be
“S01Watershed02.shp”, etc.

Note: Certain data sets, such as the reach point data (from Step 10) and the soils and
land use cross-tabulations (resulting from Step 14) are to be imported into a Web Baed
Data Management System. The script used to import the data into the data base will be
expecting a specific data set name. When multiple output versions are enabled, one
must use caution to ensure that the correct data set is being imported. In addition, one
may have to rename the data set resulting from use of the Tools to match that expected
by the import script.

When an output data set is created with the ability to have multiple versions, the following will
occur:

0 When entering the dialog in which a data set for an alias is being created for the first
time, the output name will be entered into the dialog control. Since this is the first time,
no alternative output versions are available. As a result, the control will be disabled.

o0 As illustrated in the figure below, the second and subsequent times that the dialog is
entered, the data sets previously created will be listed in the output control along with an
entry for “New Version”. The data sets will be listed in the order created with the most
recent version as the first entry. The control will be enabled to allow selection of an
existing data set or “New Version”.

{Part A) Step 01: Dissolve Sub-Watersheds into Dverall Watershed

Input Theme[s}

Subatershed [ s00subwshed.shp =] Theme for Sub-atersheds to be used.

Primary [Overall) Watershed Theme to be Created

Output Theme: |SUWWalershEdU1 shp =] Themes resulling fram this step have been created

Select Theme to be replaced or 'New Yersion' to

& create a new version
Tobe savedin: [ NewVersion HD atat

Note for insertion i

User Mote: l_

4]

Dissolve | Done |

If an existing data set is selected, it will be replaced. If, however, “New Version” is selected, then
a new data set will be created. The name will be assigned as described earlier with a sequence
number one larger than any that are registered. The name assigned will not be displayed in the
control until processing has been completed.
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If an input data set has the ability to have multiple versions, the following will occur:

o0 When only a single version has been created, it will be displayed in the control and the
control will be disabled.

o0 When multiple versions have been created, the list of versions will be displayed in the
control with the most recently created as the first entry. The control will be enabled to
permit selection.

If multiple versions of a data set are to be used, it is strongly recommended that a “Note” be
entered for the data set(s) in the step that creates them. This will be the only manner in which the
data sets can be distinguished. The Note will be entered into the log and associated with the
data set being created. (Refer to the Section entitled "Using the Log".)

One can manage multiple versions of a derived theme using Setup Dialog - Theme/Table
Registration and Management - Manage Derived Themes/Tables. Through this dialog one can
delete (from the hard disk and project) or remove (from the project) any version of a data set.

Processing Time and Patience

When the Execute button is clicked, the processing step will be initiated. During processing,
various messages will be displayed in the ArcView message/status line, which is found on the
bottom left of the ArcView application window. In addition, the cursor will assume the shape of an
hour glass; thus, reflecting that the processing step is being executed.

SysWiew SysDir.dbf

syshuc1D dbi
. Sl ol UserMote: [
SysRPtForm dbf
SR | Syt Format for Rieach Point dentifiers i
ormat for Pleach Point [dentiiers is
SysSystem. dbt Main Stem: MOT (M’ hom Step 04]

SysUnits. dbf Tiow SHL S
SysUserType.dbf e [T1" from Step 04)

Geosw.swiam.F]lm1 BT 1.2 Geosw.nib, slv.. 10l B

_> Querying SysBaseTheme.dbf..
Hstart| | 5) B @D & FBEBY | Gyversions I B |UserManua. .| |, Arcvies

Certain steps, most notably Steps 03, 06, 07, 09 and 11, may require a significant amount of
processing time. The actual time will depend upon the hardware environment and the size of the
watershed being assessed. It may be difficult to be sure that processing is occurring. The only
manner to be somewhat assured is the shape of the cursor. Ifitis in the form of an hour-glass,
then processing is being performed. Occasionally, the ArcView message/status line may show a
blip of activity and then disappear. Have patience. To the best of our testing and knowledge, no
known “infinite loops” exist.
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Upon completion of processing, a message such as that shown below will be displayed. This
message will reflect the final disposition of the step.

#! SGAT Info: GeoSW.Dissolve.lbtDissoly x|

Copy of subwatershed, ExpO04s00subwshed shp, saved in

0 directony: hihgeomaorphologywersiond Tempt Limited, if any,
comections applied. Femaining Multi-Part polygons ‘exploded'.
Theme added toWiew: SGAT, but MOT registered.

The Note Field on the Dialogs for Processing Steps

A dialog control labeled “User Note” will be located at the bottom of each dialog for the
processing steps and data set registration. This is a “free-form” text field into which a note can be
entered that pertains to the output data set and that will be entered into the system log.

This field, along with the system log, should be used to describe any pertinent conditions. As an
example, one may have attempted to run Step 01 and received errors. The errors are corrected
and Step 01 is run again. It would be useful to know that the second run follows cleaning up
certain errors, e.g. a note could be entered describing the type and number of errors corrected.

This field is also useful for describing the content or variation when Multiple Output Versions of a
data set are used. (Refer to Section entitled “Multiple Output Versions”. The system log is
described in the Section entitled “Using the Log”.
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Using the Log

A log will contain entries for all key activities, i.e. registration of a source theme/table, selection of
user type or application, completion of a processing step, etc. This provides the user with the
ability to review the log to determine what steps or activities have been completed and what the
results were for various processing steps.

The log will serve as a critical component with respect to support in the use of the Tools. The log,
as well as any necessary data sets, should be forwarded to the support entity. This will provide
the support person with the steps completed and any critical error conditions encountered.

Each entry in the log contains the following:

o
o

O o0O0O0

Date and time of log entry

Record number: In some cases multiple records are required for an entry. Also any note
entered by the user on the dialog will generally be entered into the log in the second (or
sometimes third) record.

Identification of step for which log entry was made. This will either be the step number or
a three character abbreviation for the step (e.g. “Reg” for registration; “Ini” for
initialization; “Sys” for system and “N/A” for not applicable).

Name of the data set created or modified.

Alias associated with the data set.

Operation performed in the step.

Input themes/tables: Up to three input data sets will be shown in a record. If more than
three are used, multiple records will be created for the log entry. These will be
differentiated by the record number.

Comment: This field will display the results of the processing step or activity for which
the log entry was made. User notes will also be in this field but will be included in a
separate record.

The following illustrates the dialog when the data set selected is “All Themes/Tables”. Using this
“overall” data set, log entries are shown in chronological order, and is best when attempting to
identify what activities have occurred and/or the order in which activities have occurred.

{SGAT) Log: Review /Enter Note into the System Log

Theme/T able far which Log iz to be viewed or a Mate iz to be entered inta the Log

LogAfudit Nates:

10 2003A11/03 122843 2 Syz  Supstem 12LC ultiple User Comment MJa ;I
11 200311/03 18:4250 1 N2 SysUnits. dbf N2 Urits User Ni&
12 2003A11/03 18:4288 1 Mg SysUnite.dbf M/& Urits Usger N/
13 2003111/03 184312 1 N SysUnits.dbf N2 Urits User N&& J
14 200341104 054324 1 o sl0subwshed.shp  SubWatersheds  Dissolve s00subwshed. shp N2
15 200341/04 0545329 1 01 s00zubwzhed. shp Subwatersheds  Dissolve s00zubwehed. shp A
16 20031104 16:58:24 1 FReg  System System Purge S0 atershed.shp  User
17 2003A11/04  1ERE24 1 Reg  Suystem Syatem Delete S0TWatershed shp  User
18 20031104 165308 1 o s00subwshed.shp  SubWwatersheds  Dissolve s00subwshed. shp N2
20 2003A1/04 165312 1 o sl0zubwshed.shp  SubWwatersheds  Dizsolve s00zubwehed. shp N2 -
1 | i

Export Log Done
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Scrolling to the right provides additional information, such as the results of a given step. This is
illustrated below:

(SGAT) Log: Review/Enter Note into the System Log

Theme/T able for which Log is to be viewed or a Mote is to be entered into the Log

Data Set:

Log/audit Motes:

N Mk ultiple revisions for Alias 12LC changed to M. ;I

N MAA MearDist: [ -+ .28)

At Mk MearDist: [ -» 5]

N MAA MearDist: [ -» .25) J

At Mk 1 multi-part polygons; 1 boundary overlaps; 4 multi-part boundary intersections; 0 topology erors;

At Mk SubwSld and SubwSdrea fields added and updated.

User Mk Log entries for S01'w atershed. shp purged (1 records deleted.)

User Mk Theme 501 atershed.shp deleted

A2 M8 1 multi-part polygons; 1 boundary overlaps; 4 multi-part boundary intersections; 0 topology erors;

NAA M4 SubwSld and SubhwSarea fields added and updated. -
4 | o=

Expart Log | e | Sapesr | | Dane |

Note: Certain comments or user notes may be truncated in the Log/Audit Notes window.
This appears to be due to a limitation in the length of a line. If this is problematic, export
the log. The resulting dBase table, will be placed in the Temp directory. Subsequently,
the table can be opened in Microsoft Excel to view the entire comments/notes field.

The Date, Time, Step Number, Name of Data Set and Alias will be listed in the log entry window
only if the data set selected is “All Themes/Tables”. If a specific data set is selected, these data
elements will be listed elsewhere on the dialog along with the following:

(0]

Data Set Source will be either Base (source theme or table registered by the user) or
Derived (data set created by the Tools).

Data Set Type will be either Theme or Table (dBase table).

Active will indicate the data set which was last created or used for the given alias. This
will have meaning only if multiple versions of a given alias can be created.

Multiple Version will be either Yes or No and will indicate whether multiple versions of
data sets can be created for the given alias.

Note: The ability to create multiple versions is controlled by a setting in one of the system
tables. As a general rule, only a single version will be allowed to avoid any confusion.

Note: In rare circumstances, multiple versions may be desirable in order to compare results.
For example, it may be desirable to create multiple stream corridors via Step 09 to compare
different buffering criteria. When multiple versions are enabled, the output data set names
will have a sequence number appended, i.e. S09Corridor01.shp, S09Corridor02.shp, etc.
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The following illustrates the dialog showing log entries for a specific data set.

{SGAT}) Log: Review/Enter Note into the System Log

Theme/T able for which Log iz to be wiewed ar a Mate iz to be entered into the Log

Data Set Sourc: Data Set Typ Active—————  Multiple Yersions Allowed—
BREER | ; (+ Base (= Theme {* ves "~ Yes
Irternal Alias: ISub\N"atelsheds (" Derived (" Table Mo o Mo

Theme/T able Created in [on}

Steptos [oo Dat= [zoman0/at | Time: [1700

Desription: | Sub’w atersheds

Pt | h\geomorphologytwersion3\B aseD atal
Log/Audit Motes:

I Date Time RecMo  Step  Operation  Inputd InputB InputC Comment =
14 200311/04 054324 1 m Dissalve  s00subwshed.shp  N/A MNAa 1 multi-part polye
15 2003411/04 054929 1 m Dissalve  s00subwshed.shp  N/A MNAa SubwSld and 5
18 2003411/04 165308 1 m Dissalve  s00subwshed.shp  N/A MNAa 1 multi-part polye
20 200341404 165312 1 m Dissalve  s00subwshed.shp  N/A MNAa SubwSld and 5
25 200341704 170208 1 06 APt SO2PPI shp 5055%Final shp  s00zubweshed shp  RchPid, Tribld 2
43200341413 110400 1 06 APt SO2PPI shp 5055%Final shp  s00zubweshed shp  RchPid, Tribld 2
45 20034113 11:0443 1 06 APt SO2PPI shp 5055%Final shp  s00zubweshed shp  RchPid, Tribld 2
47 200341413 110815 1 06 APt SO2PPI shp 5055%Final shp  s00zubweshed shp  RchPid, Tribld 2
=
1| | _’I_
Note to be added to Lag:
Note: I
Export Log | i | apen | | Daone |

If one selects a specific data set, a comment or note can be entered in the bottom field on the
dialog. Such notes can be invaluable aids in understanding any issues regarding the data sets.
For example, during Step 01, digitizing errors may be identified. These errors are subsequently
corrected and Step 01 is run again. It would be advisable to enter a note to indicate the type and
number of corrections made for the sub-watershed theme. This will provide a record of how the
data was developed. Further, if support in the use of the Tools becomes necessary, such
information will be invaluable.

A special data set named “System” may be found if one scrolls through the list of available data
sets. This is a non-existent data set and is used to post log entries of activities that take place
during initialization or other system actions.

On the dialog is an Export button. This can be used to export the log for a data set selected. The
Export button will create a copy of the log in dBase format in the Temp directory. Upon
completion, a message will indicate the name of the exported log. The name will vary depending
upon the data set selected. The resulting table can then be opened in either Microsoft Access or
Excel for sorting, formatting and/or printing.

Due to limitations in the width of the log entry area on the dialog, it is possible that the entire
contents of the field for Comments (including user notes) will not be displayed. By exporting the
log, one can then view the entire field.

Note: If the selected data set is “All Themes/Tables”, the entire log will be exported.
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Accessing the Stream Geomorphic Assessment Tools

With the extension loaded, you can access the Tools button on the button bar of ArcView. The
Tools button will only be available when the active window in ArcView is either a View window or
the Project window. The figure to the left below illustrates the Tools button when the ArcView
project window is active. This button will usually be the furthest to the right on the button bar.

When the button is visible, clicking on it will activate the Introductory or Splash screen (shown
below on the right) for the Tools. Clicking on the Continue button on that screen will display the
Setup Dialog.

Clicking on the Exit button simply closes the Introductory (or Splash) screen. This does not,
however, unload the extension. The process for unloading the extension has been described
earlier.

i Arc¥iew GIS 3.2a

Eil=  Project g Help
:

‘\/
Hew | Open | Frint |

T

Initialization Procedure

When the Continue button on the Introductory dialog is clicked, an initialization procedure is
invoked. This procedure performs a number of tasks to create and to verify the environment
required for using the Tools. The following steps describe the verification procedure undertaken.

ArcView Project: A check is made to ensure that the ArcView project has been saved. If the
ArcView project has not been saved, the following error message is issued and access to the
Tools is prevented.

2 SGAT System Error (1107): GeoSW.Splash x|

[1107): SGAT Extenzion requirez a S aved Project being active.
Flease save the Project file.  Access tao Extension prevented.

Directory Structure: A testis made to verify that the required directories exist under the
directory in which the ArcView project has been saved. If one or more of these directories do not
exist, they are automatically created. The following warning message will be issued indicating
any missing directories which have been created.

{2 SGAT System Error (24): Geosw.l:ommo: x|

DerivdData and Temp have been created under project

[24): Reguired sub-directones of SpsDiata, BaseData,
@ directory of h:\geomaorphologywersiondhtesth.

April 2006 Accessing the Stream Geomorphic Assessment Tools Page 49



System Tables: A number of “system” tables are required. These (dBase) tables control the
operation of the Tools or are a repository of data. Through these tables the status and data
generated from one session using the Tools is carried forward into the next. A testis made to
ensure that all of the system tables reside in the SysData directory. If one or more of these tables
are missing, the following error message will be issued:

#2 SGAT System Error {25): GeoSW.Com c ﬂ

[25): 14 of the system table(z] is [are] not located in the system
directory h:hgeomorphologyowersiondhtestiSpsD atah.

Following the error message, another message box will attempt to display the names of those
tables that are missing. This is illustrated in the following:

2 SGAT System Error (26): GeoSW.Com x|

[2E); Mizzing system tables: Sysdpps.dbf, SysBaseT he
SyzBTRegFields. dbf, SysChanParm.dbf, SpeD ialog.dbfﬂ@
@ SupzDir.dbf, SysErmors.dbf, SysLimits. dbf, Spslog.dbf,
SwsAPtForm.dbf, SysStatus. dbf, SysSestem. dbf, SyzUnits.dbf
and SysllserT ype.dbf.

Note: No validation of the format or contents is made for the system tables. As a result,
user modification of these tables will cause unpredictable results when running the Tools,
including possible corruption of data and/or the ArcView project file.

Hidden “SysTable” and “SysView” DocGUI's: A DocGUI is a “Graphical User Interface” (GUI)
for “documents” (Doc) in ArcView. Examples of DocGUI's are Views, Tables, Charts, Layouts,
Scripts and Dialogs. A document is an actual view, table, chart, layout, script or dialog. Multiple
documents are available under a DocGUI.

The Tools creates two DocGUI's named SysTable and SysView. These provide a focal point for
the Tools to quickly access themes, attributes of themes and data from tables. The SysTable and
SysView DocGUI's are made invisible to the user to prevent confusion and inadvertent
modification to any of the documents.

The SysView DocGUI will contain a single view named RegThemes. All themes registered by the
user or created through use of the Tools will be added to that view.

Whenever a theme (shape file) is registered or created within the Tools, the associated attributes
are added to the SysTable DocGUI. In addition, whenever a table is registered or created, it is
added to this DocGUII.

The following illustrates the two DocGUI’s created. Remember, however, that these will not be
visible.
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Adding system tables to SysTable DocGUI: The system tables are added to the SysTable
DocGUI. As each table is added to the DocGUI, a test is made to ensure that the table can be
edited. If any table cannot be edited, the following error message will be issued:

@2 SGAT System Error (31): GeuSW.Eommf x|

Fiead-Only or in use by another application. SGAT extension

[31]: 14 of the required system table(s] iz [are] marked as
@ requires ability to edit data zets.

If the above error message is issued, it will be followed by a second one listing the system tables
that are "“marked as Read-Only or in use by another application”. The following is an example:

#! SGAT System Error {32): GeoSW.Eommf x|

[32): Ligt of RO or In Use data sets: Syztpps. dbf,
SvsBaseTheme. dbf, SyzB TReqgFields.dbf, SysChanParm.dbf,

@ SwsDialog.dbf. SysDir.dbf, SysEmors. dbf, SysLimits.dbf,
Swpslog.dbf, SysRPtForm.dbf, SysStatus. dbf, SypsSestem.dbf,
SyzUnitz.dbf and SyzUzerType. dbf.

As each table is loaded into the system GUI, tests are made to determine if a table is corrupted or
invalid. If any are found, the following messages will be displayed. The first will identify the error
condition and the second will identify the tables that are not useable.

# SGAT System Error {56): GeoSW.Eommf ﬂ

[56): 1 of the required =pstem table(s] is [are] comupted or invalid.
Access to SGAT estension prevented.

i SGAT System Error (57): GeuSW.Eommf x|

@ [67): List of corupted data sets: SpsLog. dbf

Directory Structure: The system table, SysDir.dbf, is updated with the directory structure
relative to the ArcView project file.

User View: The User View to which themes are to be added (when registered or created by the
Tools) is saved in the system table, SysSystem.dbf. The initialization procedure obtains the
name of the view, if any, identified in that system table. If a view is identified (via prior use of the
Tools), a check is made to determine if that View exists in the current ArcView project. If it does
not, it is created and named in accordance with the name from SysSystem.dbf. In addition, the
Map Units for the View are set in accordance with the units from the system table, SysUnits.dbf.
No error or warning messages are issued at this time.

Validation of system tables for theme/table registration: Two system tables,
SysBaseTheme.dbf and SysBTReqFields.dbf, retain the registration data for any themes and
tables registered by the user or created by the Tools. Each theme/table to be used or created
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must be represented by at least one record in the SysBaseTheme.dbf table. The data within that
record defines the alias used within the Tools. When a theme/table is registered, a shape file or
dBase table becomes associated with that alias. Through the alias, then, the Tools know which
shape file or table is to be used in each processing step.

In a similar manner, certain fields in themes or tables (to be registered by the user) are required
to be present. The Tools would not know in advance the names of those fields. As a result, an
alias is used within the Tools to refer to a given field. During registration, the user must associate
a specific field with that alias. Through the alias, then, the specific field to be used would be
identified.

For example, the source theme for soils must have a field uniquely identifying the soil mapping
unit identifiers (the MUKEY field in Vermont). In addition, the source table for the soil attributes
must have a similar field (which is also MUKEY for the Top 20 soil attributes in Vermont). The
user must identify the field containing the identifiers when registering the soil theme and the soil
attribute table.

During the initialization process, the records contained in the system tables SysBaseTheme.dbf
and SysBTReqFields.dbf are compared with a hard-coded list to ensure that all necessary
records are in those tables. If a record is missing, that record will automatically be created. No
error messages will be issued.

Load themes/tables previously registered: The final step in the initialization process is to
verify the registered themes and tables (from prior sessions with the Tools) and to load them into
the system DocGUI's.

The User View to which themes are to be added upon user registration or creation in a
processing step is identified by the user on the Main dialog. The name of the view selected or
created is saved in the system table SysSystem.dbf. During an earlier step in the initialization
procedure, it is determined whether the User View exists in the ArcView project. If it does not,
then the following message will be issued:

SGAT ¥ /N {D028): GeoSW.Common.Projl

[28]: Wiew SGAT from prior use of the Tools waz not found, but
9 has been created. Do you want the registered themes added
that Wigw?

If the user selects Yes, then all themes which have been registered will be added to the view
during this step of the initialization procedure. In adding the themes to the view, a basic legend
associated with the alias for the theme will be used. If the user selects No, then the view will
have been created, however, no themes will be present in the view.

If it has been determined that the ArcView project directory has changed from the last session,
the user will be provided with the opportunity to load the registered themes into the User View.

SGAT ¥/N (0027): GeoSW.Common.Frojnit.l

[27]: Project directory differs from last uge of the Toolz. Do you
want the registered themes added ta View, SGAT?

Mo

Note: If an ArcView project file along with the themes/tables referenced is moved to a
different directory, the user is prompted to locate each theme/table referenced. For each
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theme/table, one must migrate to the new directory and identify the specific theme or
table. The opportunity to “add the registered themes” to the view (as noted in the above
message), will automatically load those themes/tables even though the location of the
ArcView project file has changed.

Regardless of whether the User View is to be recreated, each theme or table that is registered
will be loaded in one of the system DocGUI's: SysTable (for tables and attributes of themes) or
the view RegThemes in SysView. This provides rapid access for the Tools for all of the
referenced themes/tables.

The data associated with themes/tables that have been registered is maintained from one
session of the Tools in the system tables SysBaseTheme.dbf and SysBTReqFields.dbf. In
addition, the directories in which these data sets should be located is automatically determined
(as noted earlier). The directory structure is maintained in the system Table SysDir.dbf.

During the process of adding the registered themes/tables, the following tests are performed:

0 Does the referenced theme or table exist in the required directory?
0 Can each data set be edited?

Note: The system table SysBaseTheme.dbf contains a field that indicates whether the
data set is a base (source) or derived (created by the Tools) data set. This is then
translated into the corresponding directory for that type of data set: Base data sets are to
be located in the BaseData directory and derived data sets are to be located in the
DerivdData directory.

If it is found that one or more of the registered data sets are not located in the required
directories, the following warning message will be issued.

#l SGAT Warning (0029): GeoS¥W.Commo |

[29): 2 previously registerec‘SGAT Warning {0029): Geo3W .Commc
® required directanies and have been unregistered. Review log
entries for data set named 'Spstem’ ta identify those removed.

After the initialization procedure has completed, click on the View Log button and select the Data
Set named System to identify those data sets that were not found. As shown below, one log
entry for each data set not found will be included in the log under the System alias.

(SLAT) Luge Weview, Erder Mote o the System Log

ExgonLog S | | Carcal pene |
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If it is found that one or more of the registered data sets cannot be edited, the following sequence
of messages will be issued. The first message will identify the number of data sets that cannot be
edited. The second message will inform the user as to the actual names of the first eleven data
sets. The message will indicate whether the list is a complete or partial list of data sets.

#2 SGAT System Error {0031): GeoSW, ﬂ

[31]: 13 of the registered data set(s] is [are) marked a3
O Fead-Only ar in use by ahother application. SGAT extension
requires ability to edit data sets.

#) SGAT Info {0032): GeoSW.Common 5[

[32]: Partial list of RO ar In Use data sets: s00Mulc.shp,
s00lucodes. dbf, s00s0ils.shp, s00top20.dbf,

0 £00valley_walle. shp. s00meandercl. chp, s00swimodified.chp,
e00newszniltablields. dbf, e00lcluxtabfields. dbf, viorthos. shp,
townbrdiy. shp

The inability to edit data sets will generally be due to one of two conditions:

0 The data set is in use by another application. For example, one can open up a dBase
table (including the attributes to a theme) using either Microsoft Access or Microsoft
Excel (among other applications). If such is the case, ArcView will recognize that it
cannot apply edits.

0 The data set has been copied from a CDROM. When this occurs, the attributes of a file
as they exist on the CDROM will be carried forward to the copy on the hard disk. Files on
a CDROM will have the Read-Only attribute set. This prevents any modification of the
files on a CDROM. This attribute is also set on any copies made of the files to the hard
disk.

Note: Use Windows Explorer to clear the Read-Only attribute of any files copied from a
CDROM.

As indicated in the error message, access to the SGAT extension is prevented until the error
condition is corrected.

Initialize Buffer Reference Tables: The final step in the initialization procedure is to verify the
buffer reference tables. In the Setup Dialog, the user must select an Application. The application
permits one to use the Tools for different purposes, such as Phase | Geomorphic Assessment,
Fluvial Erosion Hazard Option 1 or Option 2. The selection of an application controls the
processing and/or functionality of the Tools.

At present, the primary difference in the Tools is related to access to the fluvial erosion hazard
zone in part E of the tool. t
The buffers are dependent upon the following:

0 Calculation of the channel width for each reach in Step 08.
o0 Factor (to be multiplied by the channel width) associated with a feature type.

Due to the importance of these dBase tables, the initialization procedure will verify their existence
and format. The following describes the verification process.
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The permissible applications are contained within the system table named SysApps.dbf. In that
table, one record will be present for each application. Among other data, the name of the buffer
reference table to be used for the application will be included in each record. If no buffer
reference table is associated with an application, the following error message will be issued:

i SGAT System Error (0019): GeoSW.Comn x|

does not have a value for field BuffrT able. (Mo buffer reference

[19): In zystem table Systpps. dbf. record for application 'SGA°
@ table azzociated with application. |

Note: The above will occur if the value for the field “BuffrTable” is blank or contains “Not
Selected”.

The buffer reference tables must exist in the SysData directory (under the directory in which the
ArcView project file is located). If the table referred to in a given record is not located in the
SysData directory, the following error message will be issued.

2 SGAT System Error (0020): Geosw.conj x|

application SGA [via system table SysApps.dbf] not found in

[20): Buffer reference table SpsBufSGA. dbf azzociated with
@ zystern directany H:\Geomorphologytversiond\Test\SysDatah,

If the dBase table is found in the SysData directory, a review of the required fields is conducted.
If any of the required fields are missing, the following error message is issued.

2 SGAT System Error (0021): GeoSW.Comn x|

[21]: Onedmore fields missing from buffer reference table
SysBufSGA. dbf associated with application 5G4,

A field named “Key” is present in the buffer reference table. The values contained within that field
define a specific stream type or stream grouping; and associated with that key value are the
factors which are to be used in creating the buffers for specific feature types and/or conditions.
This provides the mechanism to isolate particularly sensitive streams for special buffering.
However, the bulk of the streams will be dealt with in a uniform manner. This is enabled through
the use of a key value of “Default”. In other words, if a key value cannot be found to match the
conditions associated with a specific reach, the buffering parameters associated with the key
value of “Default” will be used.

The final verification test is to ensure that a record containing a value for the Key field of “Default”
exists. If such a record is not found, the following error message will be issued.

i SGAT System Error (0023): GeoSW.Comn |

application SGA [via system table Sysipps.dbf] does nat contain

[23]: Buffer reference table SysBufSGA. dbf azsociated with
@ a record with a value of 'Default’ for field Key.
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If no errors are detected with regard to the buffer reference tables, the initialization procedure will
conclude. If, however, any error conditions are detected, access to the Tools is prevented. In
such a case, the errors must be corrected in order to gain access.

The initialization procedure will always make backups of the critical system files that maintain the
registration data and the log entries. These backups will be placed in the Temp directory. The
following message will be issued only in the event that an error is detected during the procedure
for Loading themes/tables previously registered. This is to serve as a reminder only.

2 SGAT Info (0030): GeoSW.Common.Pro; x|

SyzBTReqFields. dbf and Spslog dbf] placed in

[30): Backups of critical gystem tables [SysBazeTheme. dbf,
0 h:\geomorphologp.wersiondtesth Temph prior ko unregistrations.

One may have copied the system directory SysData for a previous project into a new directory
but forgot to copy the themes/tables from that project into the required directories. In this case,
the error pertaining to “registered data sets not found in the required directories” (described
above) will be issued. Having realized that, one can exit the SGAT extension; copy the data sets
into their appropriate directories and restore the system tables (SysBaseTheme.dbf,
SysReqFields.dbf and SysLog.dbf) from the Temp directory to the SysData directory. When the
SGAT extension is then started, the data sets previously registered will be found; and one can
proceed with using the Tools.

If any errors are detected during the initialization procedure, the following error message will be
displayed.

@2 SGAT System Error (44): GeuSW.SpIas: x|

[44]: Fatal Spstem Ermror.
O Access to extension prevented.

When a fatal system error has been detected, the hidden DocGUI’s created (SysTable and
SysView) will be removed from the ArcView project; and you will be returned to ArcView.
Remember that the SGAT extension remains loaded,; it simply is not being used. Refer to the
earlier section for unloading the SGAT extension from ArcView.

If no errors have been detected during the initialization procedure, the following warning message
will be displayed.

@ SGAT Warning: GeoSW.SpIash.IhtEonti; ﬂ

To AWOID comuption of the project file, themes or tables, DO
MOT: (1] modify anyp themes, [2] modify any tables, [3] save the

@ project or (4] close the project while in the SGAT extension.
ALWAYS exit the SGAT Extenzion [click the 'Exit’ button on the
I ain Dialog] prior to any of these actiong.

SGAT will remain active until one clicks on the Exit button on the Setup Dialog. Until that time,
the hidden DocGUI's will remain in the ArcView project. When one clicks on the Exit button, the
hidden DocGUI's are removed; thus leaving a “pure” ArcView environment.
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When one exits the SGAT extension, it remains loaded as signified by the button with the
“squiggly” line on the button menu when the active window is the project window or a view. The
extension can remain loaded while editing is performed, the project is saved or ArcView is closed.

Any number of “anomalous” conditions may occur if one attempts to edit a theme, attribute table
or dBase table while the SGAT extension is active. The extension will be “active” until one clicks
on the Exit button on the Setup dialogs. It is not possible to detail all combinations of events that
can cause problems. As a result, it is best simply to follow the general guidelines of not editing
while SGAT is active.

Note: When assigning the Trib ID’s in Step 04, always exit the SGAT extension.

Do not save the project while the SGAT extension is active. Doing so will result in the hidden
DocGUTI’s being saved with the project. While this is generally not a problem, these hidden
DocGUI's may cause problems if other extensions are used in the ArcView project.

When one clicks on the OK button for the above message, the ArcView project window will be
minimized and the icon representing that window will be displayed on the bottom-left area of the
ArcView window. This is done to emphasize the concerns expressed above. When one clicks on
the Exit button on the Setup Dialog, the project window will be returned to its prior state.

The Setup Dialog will then be displayed. Use of this dialog is described in the next section.
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Setup Dialog for the Stream Geomorphic Assessment Tools

The Setup Dialog provides access to all of the functions necessary to “setup” for using the
Stream Geomorphic Assessment Tools. This dialog is illustrated below:

Stream Geomorphic Assessment Tools (Yer: 4.00) — Se

Primary Function

User Access Type and Application Designation

User Type: [System vl Application |SGA vI

Select Application for which SGAT iz to be used.

View to which themes will be added upon registration/creation——————————————

View: [SGAT

Set View |
Themes will be added to vigw shown

Application Area

Theme/T able Registration and kM anagement |

Stream Geomarphic Assessment Toals [SGAT) |

View Log |

Spztem Functions |

Note: The options available on this dialog may vary based upon the intended use or user. As a
result, certain controls may be predefined and disabled. The use and application of the data
established on this dialog, however, is described in this section.

User Type
The User Type can be one of four options:

System: This User Type is reserved for user support personnel and certain advanced
users, as it permits access to system parameters and functions via the System
Functions dialog. Due to the critical nature of these functions and the
subsequent impact on data produced by the Tools, these functions are disabled
for other User Types.

FEH: For the development of Fluvial Erosion Hazard Zones with all of the capabilities of
the Regional Planning user type.

Regional Planning: Regional Planning organizations have access to certain more
system functions.

Watershed Group: This User Type provides dedicated use of the Tools in performing
Phase | Geomorphic Assessment. All applications and system functions not
dedicated to that effort are disabled or removed as alternatives.

Note: The User Type may be predefined and locked to prevent inadvertent selection of
incorrect parameters. In this case, the control for defining the User Type will be disabled.
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The User Type must be selected prior to accessing any of the other functions on this dialog. If
the User Type is “Not Selected”, other functions on the dialog will be disabled. The following
Warning message will be issued prior to the display of the Setup dialog if the User Type has not
been selected.

# SGAT Warning (1064): GeoSW.Main.dlf x|

[1084]: User Typpe designation has not been selected. Pleaze
zelect in thiz dialog.

Application

The User Type selected will establish the alternatives available for the Application to which the
Tools are to be applied. Itis, therefore, essential to select the User Type first; and, then, the
Application.

The Application can be one of three options:

SGA: This Application is for the Phase | Geomorphic Assessment. Buffering will be
performed in Step 09 (Create Stream Corridors) per Appendix E of the Stream
Geomorphic Assessment Phase | Handbook available from the Vermont Agency
of Natural Resources. This Application is available to all User Types.

FEH Option-1: This Application is for the Fluvial Erosion Hazard Option 1. Buffering will
be performed in Part D in accordance with Option 1 in the Technical Guidance
for Determining Floodway Limits Pursuant to Act 250 Criterion 1(D), dated
10/07/03, from the Vermont Agency of Natural Resources.

FEH Option-2: This Application is for the Fluvial Erosion Hazard Option 1. Buffering will
be performed in Part D in accordance with Option 2 in the Technical Guidance
for Determining Floodway Limits Pursuant to Act 250 Criterion 1(D), dated
10/07/03, from the Vermont Agency of Natural Resources.

Note: The Application may be predefined and locked to prevent inadvertent selection of
incorrect parameters. In this case, the control for defining the application will be disabled.

The Application must be selected prior to accessing any of the other functions on this dialog. If
the Application is “Not Selected”, other functions on the dialog will be disabled. The following

Warning message will be issued prior to the display of the Setup dialog if the User Type has not
been selected.

i SGAT Warning (1066): GeoSW.Main.digi |

@ [1066): &pplication has not been selected. Please select in this
dialog.
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User View

Finally, one must identify or create a View to which the themes registered by the user or created
by processing steps within the Tools will be added. To select a view, click on the Set View
button. A message box, similar to that shown below, will be displayed that lists the existing views
in the project and includes and entry for “Create New View”.

i select Yiew to which themes will be x|

Wiew

Create Mew Yiew Cancel |

SGAT

-

Note: If you have received an SGAT template from the RMS the view will already be set
for you.

Click on the view to be used, or click on “Create New View”. If the latter is selected, a message
box will be displayed, as shown below, requesting the name to be assigned to the view.

i Enter Name of ¥iew to be created x|
Wiew Mame (0]
|s52T] Cancel

The default name of “SGAT” will be displayed. Enter the name that is to be assigned to the view.
If a name is entered that has been assigned to an existing view, the following will be displayed.

SGAT Y/N (1069): GeoSW.Main.IbtSet¥iew.C

[10B9]: The name of an existing %iew has been entered. Do pou
want themes to be added to the view SGAT?

The View must be selected prior to accessing any of the other functions on this dialog. If the
View is “Not Selected”, other functions on the dialog will be disabled. The following Warning
message will be issued prior to the display of the Setup dialog if the View has not been selected.

i SGAT Warning (1062): GeoSW.Main.dlgope x|

[1062): View ta which themes are ta be added has nat been
zelected, Pleaze zet View ik thiz dialog.
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When a View has been selected or created, the Map Units for the view will be set in accordance
with the field named MapUnits in the system table SysUnits.dbf.

The User Type, Application and User View will be maintained in the system table SysSystem.dbf.
This ensures that the selections will be retained between different sessions in working with the
Tools.

Once the User Type, Application and View have been selected, the remaining controls on the
dialog will be enabled. This permits access to the following:

Theme/Table Registration and Management
Stream Geomorphic Assessment Tools (SGAT)
Viewing the Log

System Functions

O o0O0OO0

To begin using the Stream Geomorphic Assessment Tools, one must first register the source
themes and tables. These have been described in earlier sections; and can be registered via the
Theme/Table Registration and Management dialog. This dialog is described in the next section.

Theme/Table Registration and Management

As has been presented in earlier sections, each theme or table to be used in the Tools must be
registered first. The process of registering a theme or table involves identifying a theme or table
that is assigned to an alias. In other words, the theme or table to be used for a specific purpose

is identified by the user; for example, the theme to be used for surface waters.

Note: Refer to the Section entitled “General Concepts” for a discussion on the term
“alias”.

The primary dialog for Theme/Table Registration and Management is shown below.

{Registration) Main: Theme Table Registration
Required Them
m {Subwatersheds | s Surface ‘Waters | v Town Boundary |
« Meander Centerling | v Sails | v USGS Quad Boundary |
v Walley Walle | s Lelu | IV Orthophoto Boundary |
m Segmentation Paints v HUC10 Boundary |
Required T able:
v Soils Top 20 Attibutes v Soils =T ab Fields (Step 14)
« Lclu Codes/Descriptions v Lclu T ab Fields [Step 14]
tanage Derived Themes and T able:
tdanage Derived Themes and/or Tables |
Export Theme/T able List | iew Log | [one |

For the required themes and tables, a check mark will appear to the left of the button for a given
theme/table if it has been successfully registered. A “Stop Hand” will signal that registration has
either not been done or not completed.
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Registration of themes and tables is very similar and requires that the user obtain some
descriptive information for each. The registration process is required only for those themes/tables
which are not created by the processing steps in the Tools. The registration process will be
described in subsequent sections.

Themes and tables which are created within the Tools are referred to as “derived” themes.
These can be managed via a dialog that is accessed via the button labeled “Manage Derived
Themes and/or Tables”. The only management options available for these data sets are:

(o}
(o}

o
o

To remove the theme/or table from the project. The data set will remain on the hard disk.
To delete the theme and/or table from the hard disk. It will also be removed from the
project.

To post a note to the log for a given theme or table.

To delete a note posted to the log for a given theme or table.

Use of the dialog permitting management of derived themes and tables will be presented in a
subsequent section.

Using the Export Theme/Table List button, one can export a list of the registered themes for
subsequent use in either Microsoft Access or Microsoft Excel. All themes, which have either
been registered by the user or created within the Tools, will be included in the export file. The
export file, “RegList.dbf”, will be located in the Temp directory.

#! SGAT Info: GeoSW.Reg.IbtExport.C x|

Lizt of registered Themes/T ables along with uzer-supplied
docurmentation have been exported to dB ase file named,
Reglist.dbf. dBase file is located in directan:
H:\Geomorphologywersiond4 TesthT emph.

By clicking on the button labeled View Log, one can view the actions taken via registration or
management.

Note: Refer to the earlier Section entitled “Using the Log” for a discussion on the log and
the dialog providing access to it.

Clicking on the Done button will return to the Setup Dialog.
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Registering Themes

As has been discussed in prior sections, each theme must be registered prior to its use within the
Tools. Only those themes, which are supplied to or created by the user, need to be registered.
Specifically the following themes must be registered:

Land Cover/Land Use, 2002 LcLu, (as polygons) obtained from the VT River
Management Section.

Meander Centerline delineations (as polylines) as digitized by the user;

Ortho Photo Boundary (as polygons) will be pre-registered in SGAT template,
otherwise must be obtained from VCGI;

HUC 10 Boundary (as polygons) will be pre-registered in SGAT template, otherwise
must be obtained from lobtained from River Corridor Management (RCM);

Reach Segmentation Points (as points) as digitized by the user (required only if
segmentation of reaches is to be performed);

Soils (as polygons) obtained from VCGI, version updated in 2003;

Sub-watershed delineations (as polygons) as digitized by the user;

Surface Waters (as polylines) obtained from (VCGI);

Town Boundary (as polygons) will be pre-registered in SGAT template, otherwise must
be obtained from VCGiI;

USGS Quad Boundary (as polygons) will be pre-registered in SGAT template, otherwise
must be obtained from VCGI; and

Valley Wall delineations (as polygons) as digitized by the user.

Each of the above themes will be registered separately, although the same dialog will be used.
The specific theme to be registered is selected by the button on the Theme/Table Registration

and Management Dialog. The resulting dialog, as shown below for Soils, will reflect the theme
being registered in the dialog Title.

Registration: Theme definition for Soils

Shape File Mame: [MOT SELECTED Internal Alias 1 sed: I Soils
dentify Freguired Fields Theme/Table Documentation
Select Mames for 2 fields identified belov.
Soil Mapping Uit [dentifiers Soure; I
Eield [ ame: -
I Not Selected = Current &z OF: I
Soll kMapping Unit Symbols
Figld Hame: Mot Selected =1 SEE [ Unknown =l
Source Scale; I
Motes: I

Theme/Tatle [nfarmation

Location: [ wgeomorphology'swersion3hB azel atah,
Log/dudit Hecords:

Select Theme Hapar T Dare |
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To select a theme, click on the Select Theme button. In response, the File Dialog will be
displayed as shown below.

#2 Select File for Meander Centerline

4
File Mame: Drirectaries: oK |
h:hgeomarphaologyhswverzsion3

= R - Cancel
= geomorphalogy

| »

] basedata
1 buffertables
3 communications

|- 3 deriwddata

| 7 dac LI
Lizt Files of Type: Dirives:
| Shape Files =1 [h: =]

In the right (directory structure) side of the above dialog, migrate to the directory in which the
theme is located. Then, click on the file name and then on the OK button (or simply double click
on the file name). This will select the file to be used.

At this point, the selected file will be reviewed with respect to certain edit criteria to help ensure
that the correct shape file has been selected and that it is in the correct directory.

First, a test is performed to ensure that the theme is not corrupted or invalid. If this test is failed,
the following error message will be display and the theme selection will be ignored.

) SGAT System Error (0058): GeoSW.Reg 5[

[B8]: Data set SO0Suby atersheds. shp zelected is corupted or
invalid. Selection ignored.

A test is performed to ensure that the shape file selected can be edited. If it cannot, then the
shape file is either in use by another application or has its Read-Only attribute set (as would be
the case for files copied from a CDROM). If so, an error message will be issued.

A test is made to ensure that the shape file has not already been registered under another Alias.
If it is found to be registered, the following error message will be issued.

#2 SGAT User Error (1082): GeoSW.Req.Th: ﬂ

[1082]: The theme selected, 00huc1 0bndry.shp, iz registered
for the Aliaz 'HUCT0Boundary'. “'ou must unregister the theme
az being associated with that Alias first by removing it from the
project.

In the above situation, an incorrect shape file was selected for “Soils”.
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For the themes to be considered for use in the Tools, the feature class will be Polygon, Polyline
or Point. In addition, each of the required themes is expected to be of a particular feature class.
The following table identifies the alias, description and feature class for the required themes:

Alias Description Feature Class
HUC10Boundary Boundaries of HUC 10 watersheds Polygon
Land Cover/Land Use (LcLu) 2002 Land Cover/Land Use Polygon
MeanderCL Meander Centerline delineation Polyline
OrthoBoundary Boundaries of Ortho photos Polygon
QuadBoundary Boundaries of USGS Quads Polygon
SegPtsUser Reach Segmentation points Point
Soils Soil Mapping Units Polygon
SubWatersheds Sub-watershed delineation Polygon
SurfaceWaters Surface Waters Polyline
TownBoundary Boundaries of Towns Polygon
ValleyWalls Valley Wall delineation Polygon

If the shape file selected is not of the correct feature class for the theme being registered, the
following error message will be issued; and the selection will be ignored.

#2 SGAT User Error (1083): GeoSW.Req. ﬂ

feature clazs. Required theme must be of Paint feature clazs!

[1083]: The theme selected, s00subwshed. shp, is of Polygon
@ Selection ignored.

If no errors have occurred thus far and the shape file selected is located in a directory other than
BaseData, the following message will be issued.

SGAT Y/N (1085): GeoSW.Reqg.Theme.lbtSel

[1085): The data set selected, vi_towns_sgatvd. shp, for the
Alias 'Town Boundarnies', is not located in the required directony:
‘H:\Geomorphology'Wersiond14Bazel atay’. Do pou want the
file[s] copied to that directony?

Mo

Clicking on No in the above message will abort the theme selection, as will be indicated by the
following message.

72 SGAT User Error {1084): GeoSW.Reqg.T 5[

the directony: H:\G eomarphologytoversiondh T esthB aseliatah.

[1084]): Data sets for 'Baze Themes/T ables' must be located in
@ File zelection ignored.

Clicking on Yes will cause the component files for the shape file to be copied to the BaseData
directory. This ensures that the required directory structure is adhered to.

If no errors have been detected, the name of the theme selected will be entered into the control
labeled “Shape File Name” on the dialog. Registration, however, will not occur until the Save
button is clicked.
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The registration procedure also enables one to enter the following documentation for a theme:

Source agency: The organization, agency or group responsible for creating and

maintaining the data set.

Current As Of: The date at which the theme/table was released by the source agency.

This will aid future users to identify more current data that may be available.

Status: The status of the data, i.e. preliminary release, update in process, etc. The

status levels were “borrowed” from those used by the Vermont Center for
Geographic Information (VCGI).

Source Scale: Much of the geographic data has been electronically traced or digitized

from various source documents such as the VT Orthophotos (1:5000), USGS
Quads (1:24000 or 1:25000 and others), etc. The scales shown in parentheses
provide guidance as to the relative accuracy of the data, i.e. the smaller the
number to the right of the colon the more accurate the data should be. This
documentation field will only be applicable to theme registration.

Note: A free form text field for entering notes. This can be a contact name for the data

set, a condition discovered with the data, corrections made, etc.

The above data should be completed for each theme registered. It is not essential that the
documentation information be entered at the time when the theme is registered. One can register
the theme and then return to the registration dialog for the given theme to add or to update the
documentation information as it becomes available.

Note: All theme registration data is maintained in the system table SysBaseThemes.dbf.

Field aliases are also used in identifying the names of fields required to be in the attributes of
certain themes. During the registration of the theme/table, specific fields will have to be identified
for each of these aliases. The following table lists those themes for which fields must be

identified.

Theme Alias Field Description

HUC10Boundary | HUC 10 Ids Identifier associated with HUC 10 boundary.

Land Cover / LcLu Classification Values in field will identify the Land Cover/Land Use

Land Use Codes classification code represented by a polygon. This field (and the
values within it) is used to “relate” to a dBase table containing the
definition or description of the LcLu classification. (Refer to LcLu
Codes/Descriptions table.) VT field will usually be “GridCode”.

MeanderCL --- None --- --- None ---

OrthoBoundary Ortho photo Ids Identifier associated with photo boundary.

SegPtsUser Reach Pt Ids Identifier associated with reach to be segmented. These would
be the same identifiers as created in Step 06.

SegPtsUser Segment Pt Ids Numerical identifier uniquely identifying a segmentation point
within a given reach. Recommend that values begin with the
number 1 for each reach and increase as one moves upstream.

Soils Soil Mapping Unit Values in field will identify the soil type represented by a polygon.

Identifiers This field (and the values within it) is used to “link” to a dBase
table containing characteristics (attributes) of the soils. The
characteristics will vary based upon the Soil Mapping Unit
Identifier. (Refer to Soils Top 20 Attribute table.) This field will
usually be “MUKEY” if in VT.

Soils Soil Mapping Unit Field is used in Step 14 to identify “soil” polygons that represent

Symbols water, i.e. has a field value of “w” or “W”. This field will usually
be “MUSYM” if n VT.

SubWatersheds | --- None --- --- None ---

SurfaceWaters --- None --- --- None ---

QuadBoundary Quad Name Name of USGS Quad associated with boundary.

TownBoundary Town Name Name of town associated with boundary.

ValleyWalls --- None --- --- None ---
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To select a Field Name, click on the drop down list and scroll up/down to find the appropriate
entry. Then, click on the field name. This identifies the field to be used; however, the field will not
be registered until the Save button is clicked.

Take the time to ensure that the correct field has been selected. Incorrect selection will cause
error conditions in subsequent processing steps that may be difficult to interpret.

Note: The Field Name need not be defined at the same time as Theme is selected.
However, the theme will not be considered registered until all required fields have been
defined.

Note: To remove a field selection, click on drop down list for field and select “Not
Selected”

Whenever a theme is selected or changes to data on the dialog have been made, the Save and
Cancel buttons will become enabled. Any selection or changes will not take affect until one has
clicked on the Save button.

If one clicks on either the Cancel or Done buttons after selection or changes have been made,
the following warning message will be issued.

SGAT Y/N (1057): GeoSW.Reqg.Theme.lbtC

[1057): The last changes have not been zaved! |f you continue
they will be lost.

Do you want ta Continue?

If the changes are to be canceled, click on Yes in the above messages. Any selection or
changes made will be ignored. If the changes are not to be canceled, click on No. This will
return to the dialog with the changes remaining. To save the changes, click on the Save button.

The following illustrates the completed dialog for registering the soils theme.

Registration: Theme definition for Soils

Shape File Mame: [s00sai. shp Intemal &lizs Used: I S qils

|dentify R equired Field: Theme/T able Documentation
Select Mames for 2 fields identified below.
S ail M apping Unit [dentifier

Field Mame: |Muid Ea|

Source: I MRCH

Current &g OF: |Ap[i| 2002

Soil Mapping Unit Symbols———————————————
Field Name: [Muspm = Status: [ Camplete =1

Source Scale: I 1:20000

Hotes: | Downloaded from YCGI in bay 2002

Therme/T able Informatior

LLocatior;:
Log/tudit B econds:

1| | »

Save | Cancel | Dore |
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Removing a Theme Registration

To remove a theme registration, select the theme to be removed from the Theme/Table
Registration and Management dialog. Once the registration dialog is displayed, click on the
Remove button.

Note: The Remove button will be enabled only if a theme has previously been
registered.

The following message will be displayed after clicking on the Remove button.

SGAT ¥/N {1080): GeoSW.Reg.Theme.IbtRen

[1080]): All references to the Table exp03z00zubwahed shp will
9 be removed from this project. This action takes effect
immediately. Are you sure you want to remove this Table?

Clicking on No in the above message will abort the remove operation and will return you to the
theme registration dialog.

If the theme is to be unregistered, click on Yes. After the theme has been unregistered, it is also
removed from the ArcView project. The following message will then be issued.

SGAT ¥/N (1076): GeoSW.Reg.Theme.IbtRen

you want to clear the system log file of primary entries for this

[1078]): Table exp03z00subwshed. shp haz been removed. Do
9 thems?

If the theme being unregistered has been used in any processing steps, select No. This will
retain the entries in the log should they be needed at some future point for support or simply
seeing the order of events that have taken place.

Clicking on Yes will remove all log entries pertaining to the theme.
Registering Tables

Note: If you have received the Version 4 template then all required tables have been pre-
registered. If for some reason you need to register a table follow the directions below.

Table registration is nearly identical to that for themes. Each table must be registered prior to its
use within the Tools. Only those tables supplied to or by the user need to be registered.
Specifically the following tables must be registered:

Soils Top 20 Attributes forwarded with SGAT extension to ensure compatibility with the
Soil XTab Fields table;

Soil XTab Fields provided with SGAT extension to ensure compatibility with the Soils
Top 20 Attributes;

LcLu Code Descriptions forwarded with SGAT extension to ensure compatibility with
the LcLu XTab Fields table; and

LcLu XTab Fields provided with SGAT extension to ensure compatibility with the LcLu
Code Descriptions.
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Each of the above tables will be registered separately, although the same dialog will be used.
The specific table to be registered is selected by the button on the Theme/Table Registration and
Management Dialog. The resulting dialog, as shown below for Soils Top 20 Attributes, will
reflect the table being registered in the dialog Title.

To select a table, click on the Select Table button. In response, the File Dialog will be displayed
as shown below.

#2 select File for Soils Top 20 Attributes

4
File Mame: Drirectaries: oK |

| h:hgeomarphaologyhswverzsion3

= R - Cancel
= geomorphalogy
& versiond

] basedata
1 buffertables
3 communications

|- 3 deriwddata

| 7 dac LI

| »

Lizt Files of Type: Dirives:
| dBase Files =1 [h: =]

In the right (directory structure) side of the above dialog, migrate to the directory in which the
table is located. Then, click on the file name and then on the OK button (or simply double click on
the file name). This will select the file to be used.

At this point, the selected file will be reviewed with respect to certain edit criteria to help ensure
that the correct table has been selected and that it is in the correct directory.

First, a test is performed to ensure that the theme is not corrupted or invalid. If this test is failed,
the following error message will be display and the theme selection will be ignored.

! SGAT System Error {0058): GeoSW.R: x|

[BE]: Data get ¢00lcodes.dbf selected is comupted or invalid.
Selection ignored.

A test is performed to ensure that the shape file selected can be edited. If it cannot, then the
shape file is either in use by another application or has its Read-Only attribute set (as would be
the case for files copied from a CDROM). The following error message will be issued in such
circumstances.

#} SGAT User Error (1004): GeuSW.Reg.Ta: x|

[1004): Unable to edit SO0LUCodes. dbf data zet. |tis use by
anather application or has Read-Only attibute set.
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Then, a test is made to ensure that the table is not an attribute table associated with a shape file.
If it is, the following error message will be issued.

#2 SGAT User Error {1081): GeoS¥.Reqg.Th 5[

[1081]: The table selected, s00meandercl.dbf, is an attribute
table for a theme [shape file). File selection ignored.

A test is then made to ensure that the table has not already been registered under another Alias.
If it is found to be registered, the following error message will be issued.

#! SGAT User Error (1082): GeoSW.Req.Th: x|

[1082]: The table selected, $00lchustabfislds.dbf, is registered for
the Aliaz 'LeLuxT abFields'. vou must unregister the table as
being associated with that Alias first by removing it from the
project.

In the above situation, an incorrect table was selected for “SoilsTop20_05".

Unlike for themes, there is no test for the ability to edit any tables being registered. All tables are
used only in a read (reference) mode.

If the file selected is located in a directory other than BaseData, the following message will be
issued.

SGAT Y/N {1085): GeoSW.Reg.Theme. |btSel

[1085): The data set selected, $00top20.dbf, far the Alias 'Soilz
Top 20 Attributes', iz not located in the required directony:
‘H:\G eomorphologyhwersiond\Test\Bazel atah’. Do you want
the file[z] copied ta that directam?

Clicking on No in the above message will abort the table selection, as will be indicated by the
following message.

#) SGAT User Error {1084): GeoSW.Reqg.Th x|

[1084]): Duata gets for 'Baze Themes/T ables’ must be located in
@ the directony: H:\Geomarphologyowersiond\TesthBazeD atah.
File zelection ignored.

Clicking on Yes will cause the table to be copied to the BaseData directory. This ensures that the
required directory structure is adhered to.

If no errors have been detected, the selected table will be entered into the control labeled “dBase
File Name” on the dialog. Registration, however, will not occur until the Save button is clicked.
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The registration procedure also enables one to enter the following documentation for a table:

Source agency: The organization, agency or group responsible for creating and
maintaining the data set.

Current As Of: The date at which the table/table was released by the source agency.
This will aid future users to identify more current data that may be available.

Status: The status of the data, i.e. preliminary release, update in process, etc. The
status levels were “borrowed” from those used by the Vermont Center for
Geographic Information (VCGI).

Note: A free form text field for entering notes. This can be a contact name for the data
set, a condition discovered with the data, etc.

Note: The source scale data available for themes is not applicable to tables.

The above data should be completed for each table registered. It is not essential that the
documentation information be entered at the time when the table is registered. One can register
the table and then return to the registration dialog for the given table to add or to update the
documentation information as it becomes available.

Note: All table registration data is maintained in the system table SysBaseThemes.dbf.

Field aliases are also used in identifying the names of fields required to be in the attributes of
certain tables. During the registration of the theme/table, specific fields will have to be identified
for each of these aliases. The following table lists those tables for which fields must be identified.

Table Alias Field Description
SoilsTop20 Soil Mapping Unit Values in field will identify a soil type. This field (and the values
Identifiers within it) is used to “relate” to the soils theme in order to transfer

the attributes to each soil area (polygon). (Refer to Soils theme.)
This field will usually be “MUKEY” if in VT.

SoilXTabFields | --- None --- --- None ---
LcLuCodes LcLu Classification Values in field will identify the Land Cover/Land Use classification
Codes code. This field (and the values within it) is used to “relate” to the

LcLu theme in order to transfer the attributes to each LcLu area
(polygon). (Refer to LcLu theme.) This field will usually be
“GRIDCode” if in VT.

LcLuXTabFields | --- None --- --- None ---

To select a Field Name, click on the drop down list and scroll up/down to find the appropriate
entry. Then, click on the field name. This identifies the field to be used; however, the field will not
be registered until the Save button is clicked.

Take the time to ensure that the correct field has been selected. Incorrect selection will cause
error conditions in subsequent processing steps that may be difficult to interpret.

Note: The Field Name need not be defined at the same time as Table is selected.
However, the table will not be considered registered until all required fields have been
defined.

Note: To remove a field selection, click on drop down list for field and select “Not
Selected”

Whenever a table is selected or changes to data on the dialog have been made, the Save and
Cancel buttons will become enabled. Any selection or changes will not take affect until one has
clicked on the Save button.
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If the changes are to be canceled, click on Yes in the above messages. Any selection or
changes made will be ignored. If the changes are not to be canceled, click on No. This will
return to the dialog with the changes remaining in place. To save the changes, click on the Save
button.

The following illustrates the completed dialog for registering the soils table.

Registration: Table definition for Soils Top 20 Attributes

dBzse File Mame: [500top20.daf [rternal Alias Wsed I SalsTop2d

|dentify Required Field: Table Documentation
Select Names for 1 fields identified below.

Soil Mapping Unit [dentifier Source: |NF\ESNEG\
Field: | Muid =l Current Az OF IADHI 2003

Status: [ Complete =l

Nates IDbtained with SGAT extension

Table Informatiorr

Locatior: [ geomorphologyiwersion34BaseDatah
Log/Audt Hecords:

Save Cancel Done |

Removing a Table Registration

To remove a table registration, select the table to be removed from the Theme/Table Registration
and Management dialog. Once the registration dialog is displayed, click on the Remove button.

Note: The Remove button will be enabled only if a table has previously been registered.

The following message will be displayed after clicking on the Remove button.

SGAT Y/N {1080): GeoSW.Reg.Table.lbtRemn

fram this project. This action takes effect immediately. Are you

[1080): All references ta the Table :00top20.dbf will be removed
9 zure you want to remove this Table?

Clicking on No in the above message will abort the remove operation and will return you to the
table registration dialog.

If the table is to be unregistered, click on Yes. After the table has been unregistered, it is also
removed from the ArcView project. The following message will then be issued.

SGAT Y/N {1078} GeoSW.Reg.Table.lbtRem

[1072]): Table z0000p20.dbf has been removed. Do you want to
clear the system log file of primary entries far this theme?
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If the table being unregistered has been used in any processing steps, select No. This will retain
the entries in the log should they be needed at some future point for support or simply seeing the

order of events that have taken place.

Clicking on Yes will remove all log entries pertaining to the table.

Managing Derived Themes and/or Tables

Derived themes and tables are, as the nhame suggests, derived from the source themes and
tables discussed in prior sections. The derived themes and tables are the output or result of the

processing steps within the Tools.

Note: If no changes are made to the environment (e.g. units, channel width parameters,
etc.) or the source themes/tables, re-running a processing step should produce the same

result.

The dialog shown below provides the ability to manage the derived themes and tables.

Note: This dialog cannot be used for any source themes or tables. Their management is

via the dialogs presented in the previous two sections.

Registration: Manage Derived Themes,/Tables

Derived Theme/T able [nformatior
Active——————
= Ve
1 Ho

Theme/T able: §

Intemal Alias: [Sw/Clipped

Data Set Sourc Data Set Typs
(" Base 1= Tiheme
) Deryved ) Tiatle

tultiple Yersions Allowed—
" res
& Mo

Desriptian: I Surface Waters for Watershed

Theme/Table Created in (on}
Pt |h:\geomorphology\velslonB\DenvdData\

Step o |E|2 Date; |2uuax11xu4 Time: |15:59

Log/audit Mates:

I Date Time
21 2002411404 185330 1 nz2

FecMNo Step Operation  Inputh InputE
ClipTows  sO0swimodified.shp S0TWatershed.shp  NA2

4

Inputz  Comment —

Features [C M 5] and|

Mote to be added to Log:

Mote: I

Delete Theme | Remaove Theme |

| Done

This dialog is available via the button labeled “Manage Derived Themes and/or Tables” on the
Theme/Table Registration and Management” dialog. This dialog is very similar in content and
layout to that for viewing the Log. The primary difference, however, is the ability to Remove or

Delete a derived theme or table.
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To select a theme or table, perform the following:

1.
2.
3.

Click on the drop-down arrow next to the Theme/Table control.
Scroll up/down the list of derived themes/tables until the desired data set is found.
Click on the data set of interest to highlight it.

When a data set is selected, the remaining controls on the dialog will display the associated data.
This data is as follows:

(0]

O0O0OO0Oo

Data Set Source will be either Base (source theme or table registered by the user) or
Derived (data set created by the Tools). For the data sets displayed on this dialog, this
will always be Derived.

Data Set Type will be either Theme or Table (dBase table).

Active will indicate the data set which was last created or used for the given alias. This
will have meaning only if multiple versions of a given alias can be created.

Multiple Version will be either Yes or No and will indicate whether multiple versions of
data sets can be created for the given alias.

Note: The ability to create multiple versions is controlled by a setting in one of the
system tables. This setting can be changed via System Functions = Multiple Output
Versions. As a general rule, only a single version will be allowed to avoid any confusion.

Note: In rare circumstances, multiple versions may be desirable in order to compare
results. For example, it may be desirable to create multiple stream corridors via Step 09
to compare different buffering criteria. When multiple versions are enabled, the output
data set names will have a sequence number appended, i.e. SO9Corridor01.shp,
S09Corridor02.shp, etc.

Alias associated with the data set.
Description of alias.

Path identifying the location of the data set.
Step number in which data set was created.
Date and time when data set was created.

In the Log/Audit control, all entries in the Log will be displayed. The data associated with a log
entry is as follows:

o
o
(o}

Unique identifier for each log entry.

Date and time when log entry was made.

Record number: In some cases multiple records are required for an entry. Also any note
entered by the user on the dialog will generally be entered into the log in the second (or
sometimes third) record.

Step number in which log entry was made.

Operation performed in the step.

Input themes/tables: Up to three input data sets will be shown in a record. If more than
three are used, multiple records will be created for the log entry. These will be
differentiated by the record number.

Comment: This field will display the results of the processing step or activity for which
the log entry was made. User notes will also be in this field but will be included in a
separate record.

By reviewing the log entries, one can identify the steps in which the data set was created or
registered, modifications to the data set were made and/or critical errors encountered during
processing steps that create or modify the data set.
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Adding a User Note to the Log

One can add a User Note to the log by simply entering it into the control labeled Note. When a
note is entered, the Save and Cancel buttons will become enabled. After the note has been
entered, click on the Save button to enter the note into the log. The Log/Audit area will then be
updated to display the note along with the other entries.

Note: Log entries are displayed in chronological order. As a result, a note entered via
this dialog should be the last entry.

After entering a note, clicking on either the Cancel or the Done button will result in the following
message being issued.

SGAT /N (1057): GeoSW.Reg.Derived.IBECa

[1057): The last changes have not been saved! |f you continue
they will be lost.

Do you want to Continue?

Yes |

Responding “Yes” to the above message, will cancel entering the note into the log. Responding
“No” will return to the dialog; however, the note remains unsaved until one clicks on the Save
button.

Deleting a User Note

One can also delete a note or comment previously entered into the log. These entries are
identified by the term “Comment” in the Operation field.

To delete a note, perform the following:

1. Click on the entry, in the Log/Audit window, that is to be deleted. The entry should
become highlighted. If it does not, then either a change is pending or an entry that
cannot be deleted has been selected. If a change (entry of a note) is pending click on
either Save or Cancel.

Note: Only those entries with “Comment” in the Operation column can be deleted.

2. When the entry is highlighted, the Delete Note button will be enabled. Click on it to
delete the selected comment (or note).

After the above, the following message will be issued.

SGAT ¥/N (1079): GeoSW.Reg.Derived IbtDe

[1079): The selected record will be permanently deleted fram the
Suystem Log if you continue. Do you want to Continue?

Click on Yes to delete the selected note; or No to cancel the deletion.

To remove the selection of a note for deletion, click on the Cancel button.

April 2006 Setup Dialog for the Stream Geomorphic Assessment Tools Page 75



The Tools Main Dialog

The Main Dialog for the Tools extension is shown in the figure below. This dialog serves as a
“table of contents” into the major components (or groupings) of the Tools.

Stream Geomorphic Assessment Tools -- Main

Sub-Menusz for Geomorphic Stream Aszeszment T ool

Optional: Tools for Checking and Building Themes |

Part &; Data Development for Primary %/ atershed

Fart B: Data Development for Sub-w atersheds

Part C: Saile, Land Cover and Density Analysis

Part ;. Stream Segmentation

Part E: Fluvial Erogion Hazard Analysiz

Processing steps for Parts A, B, C and D are described in the following sections. The Optional
Tools are described in Appendix A. Directions for processing Step E can be found in Appendix J.
Each of the buttons will, in turn, display a dialog showing the corresponding processing Steps.
As described earlier, the dialogs for the processing steps are organized in a hierarchical manner.
The Main Dialog represents the top of the hierarchy.

Clicking on the Done button will close the Main dialog and will return you to the Setup dialog.
From that dialog, clicking on the Exit button will return you to ArcView.
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Part A: Data Development Primary Watershed

Part A of the Tools extension pertains to developing data for the entire watershed, i.e. the sum of
all of the sub-watersheds to be analyzed. This will be referred to as the Primary or Overall
watershed in this manual.

The following processing steps are included in Part A:

Step 01: Dissolve sub-watersheds into a Primary/Overall watershed.

Step 02: Extract surface waters for linear features and clip to Overall watershed
boundary.

Step 03: Combine stream segments (polylines) between points of confluence.

Step 04: User-assignment of tributary identifiers to stream segments.

Access to these steps is provided by clicking on the button labeled “Part A: Watershed Data
Development” on the Main Dialog. Clicking on that button will display the dialog displayed below.

Part A: Data Development for Primary Water:

Part &: Data Development for Primary “Watershed————————————————————

Step 01: Digzolve SubwWatershed into Overall W atershed |

i Step 02 Ewxtract Linear Surface “Waters and Clip to Overall W atershed i

Step 03: Combine Streams Segments Between Confluence Points |

Step 4:

1

Fallowing completion of the above steps, you must use Arctiew to
aszign values to the athibute field named 'TrblD". This field

muszt contain values which identify ‘stream’ segments for each

tibutary. Stream segments belonging to a given tibutary must

have the same value; and the values must be unique for each tributarg.

1

Far example, all stream segments belonging ta the main tributary
could be assigned the letter 'M'; stream segments for the first
tibutary could be assigned 'T1'; the next tributary ‘T2, etc.

Then, proceed to the sub-watershed analysis section.

Done |

Clicking on the buttons for Steps 01, 02 or 03 will display the corresponding dialog box for that
step. Clicking on the button labeled Done will return you to the Main Dialog.
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Step 01: Dissolve Sub-Watershed Boundaries into Overall
Watershed Boundary

The purpose of this step is to form a geographical boundary for the entire watershed that is
consistent with the sub-watershed boundaries. The resulting watershed is referred to as the
Primary or Overall watershed.

One might be able to acquire a theme representing the overall watershed from another source.
That theme, however, may not define the same geographic extent or coverage as the sub-
watersheds. This step ensures geographic (and geometric) consistency between the overall
watershed and the sub-watersheds.

The Tools can use a theme representing sub-watersheds that has been created using the Spatial
Analyst extension to ArcView or through digitizing. The theme must be provided in ESRI shape
format and contain polygons representing the sub-watersheds.

Note: Itis recommended that sub-watersheds be delineated using polylines. The
capabilities provided in the Optional Tools menu can be used to verify the geometry of
the polylines and subsequently build polygons. This procedure will minimize the types of
digitizing errors described at the end of this section. Such errors can take a significant
amount of time to resolve. Further, if the errors are not corrected, unpredictable errors
will occur in subsequent processing steps.

To access the dialog, click the button labeled Step 01: Dissolve Sub-Watersheds into Overall
Watershed in Part A main dialog.

The dialog is shown below.

{Part A) Step 01: Dissolve Sub-Watersheds into Overall Watershed

Input Theme(z]

Subtatershied: [s00subwshed sho =] Theme for Subte/atersheds to be used.

Frimany [Owerall] W atershed Theme to be Created

Output Theme: [§ 07w atershed. shp =] Ewisting Theme 501 atershed. shp for Owerallw atershed
will be replaced.

To be zaved in:  h:\geomarphologyhwersion3sDerivdD atah

Mate far insertion inta System Log

Lzer Mate:

Dizzalve
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Required Input Data sets not registered or created

If the theme representing sub-watersheds has not been registered prior to selecting this step, the
following error message will be issued.

#2 SGAT User Error (1031): GeoSW.Col x

[1031]: Input Theme for Sub-watersheds must be
created/registered before this function can be used.

The above error message will be issued after one selects the button on the Part A dialog for this
Step and prior to the display of the dialog. This is due to the fact that the test is performed in the
open event for the dialog.

To use this dialog:

In general, the input and output data sets will automatically be set. Always review the instructions
or notes to the right of each data set. These will provide guidance based upon the configuration
established via system settings.

0 Since the theme for sub-watersheds should have already been registered, it will
automatically be identified.

0 The output theme is associated with the alias of “watershed”; therefore the name of the
output theme is defined by concatenating the letter “S”, “01” (step number) and
“Watershed”, i.e. “SO01Watershed.shp”.

o Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

Click on the button labeled Dissolve to initiate processing.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

Upon Completion

Alias of Output Theme for Overall or Primary watershed: Watershed

Legend file used to display output theme: Watershed.avl

Legend file used to display input theme: SubWSErrors.avl

The theme representing the overall watershed will be saved in the DerivdData subdirectory under
that in which the ArcView project file exists. This theme is added to the user view identified on
the Main dialog.

Click on the button labeled Done to return to the Part A menu dialog.
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The figure below on the left represents the source theme for sub-watersheds; and the figure on
the right illustrates the theme representing the overall watershed resulting from this step.

Attribute fields created for sub-watershed theme.
SubWSArea - Area of the sub-watershed.

Note: Itis possible that the user may modify the boundaries of the sub-watersheds to
correct for errors or to simply adjust their configuration following this step. In such cases,
if Step 01 is not re-run, the area of the sub-watersheds will not be accurate. As a result,
this field will be recalculated in Step 06 to ensure accuracy.

SubWSId - A unique identifier for each sub-watershed.
Error checking conducted for the sub-watershed theme

During the processing of the sub-watershed theme, several edits of the sub-watershed are made.
These are performed to identify potential digitizing errors that may cause errors in this or
subsequent processing steps. The edits performed on the sub-watershed theme are to identify
the following potential errors:

Polygons composed of multiple parts;

Polygons that share multiple boundary segments with an adjacent sub-watershed,;
Polygons that overlap adjacent polygons;

Self-intersecting polygons; and

Polygons that are less than a system-defined area.

O O0O0OO0Oo

The above errors will be described subsequently.
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If any of these types of potential digitizing errors are detected, an interim theme will be saved in
the Temp directory. The following sequence of messages will identify the errors detected and
name of interim theme upon completion of processing.

! SGAT Warning (1036} GeoSW.Dissolve.l . x|

[1036]: Patential emars in sub-watershed palygons: 1 multi-part
polygong; 1 boundary overlaps; 1 multi-part boundarny
intersections; 0 topology errors; and 0 polygons less than 0.01
zq. Milez. Owerall 'watershed Polygon has 1 part(s).

i SGAT Info: GeoSW.Dissolve.IbtDissolve.Cli |

Copy of subwatershed, Exp01s00subwshed. shp, saved in
directory: H:\Geomorphalogytwersionds T esthTemp's Limited, if

0 any, corections applied. Remaining Multi-Part palygons
‘exploded’, Theme added to View: SGAT, but NOT registered.

The interim theme will be the name of the source (input) theme for the sub-watersheds, but will
have the characters “Exp” and a sequence number prefixed. As indicated in the latter message
above, the source theme for sub-watersheds was “S00subwshed.shp”. The interim theme will be
“Exp01S00Subwshed.shp”. The interim theme will be added to the user view to assist in
reviewing the potential errors detected; however, it is not registered in the system tables.

The source (input) theme for the sub-watersheds, as well as the interim theme, will have two
fields added to their attribute tables: GeoSWRevu and GeoSWCount. The GeoSWReuvu field will
contain a code used to identify an error detected for the given sub-watershed; and the
GeoSWCount field will identify, where meaningful, the number of occurrences for the given error
and the sub-watershed. Each of these fields will be described subsequently.

The source theme and the interim theme will be displayed in the user view using the legend file
“SubWSEtrrors.avl”. This will visually assist in locating and reviewing specific errors. An example
of the legend and the view is shown below.

*

-
N RN B

Certain potential errors pertain to a specific sub-watershed polygon, e.g. self-intersection, area,
and multi-part conditions. Other potential errors pertain to a sub-watershed polygon and a
neighboring polygon, e.g. overlaps and multiple boundary segments. In the latter case, the
potential error condition is assigned to both polygons. The following table identifies the potential
error code (used in the GeoSWRevu field and the legend), the use of the GeoSWCount field and
the potential error condition.
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GeoSWRevu Code GeoSWCount Use Potential Error Condition
M Number of parts Multi-part polygon.
B Number of boundary Common boundary between neighboring polygons is
segments more than one

D - N/A -- Topology -- Self-intersecting polygon boundary

0] - N/A -- Polygon overlap between neighboring polygons

A N Polygon area is less than minimum set in the system
table SysUnits.dbf.

Error Correction and Use of the Interim Theme

It is expected that the errors can be corrected somewhat easier in the interim theme than in the
original source theme. Corrections for the following error conditions will automatically be applied,
if possible, in the interim theme:

Topology (Self-intersecting polygon boundaries) — Self-intersections occur when the
boundary of a polygon crosses over itself (like the shape of a bow tie or figure
eight). A “Clean” operation is performed which should break the polygon up into
multiple parts. Each part will then be placed in the interim theme as a separate
polygon (record).

Multi-part polygons — Multi-part polygons will be broken up into separate polygons in
the interim theme. If any of the “individual” polygons share a common boundary
segment, they will be combined into a single polygon.

Any remaining potential error conditions will require correction by the user. The following
describes the potential error conditions in more detail.

If corrections are applied to the interim data set, it will subsequently have to be registered as the
Sub-watershed theme. To accomplish this, perform the following:

1. Go to the theme registration dialog for sub-watersheds (Setup Dialog = Theme/Table
Registration and Management = SubWatersheds).
2. Click on the Remove Theme button to un-register the original sub-watershed theme.

3. Respond Yes to “...Are you sure you want to remove this theme?”

4. Respond No to “...Do you want to clear the system log file of primary entries for this
theme?” This will preserve the log entries that identified the errors in the original sub-
watershed theme.

5. Click on the button Select Theme

6. Select the theme to which the corrections have been applied.

7. Complete the Documentation Information.

8. Click on the Save button to register the theme.

After the above, the theme to which the corrections have been applied will be used as the sub-
watershed theme in all processing steps.

April 2006  Step 01: Dissolve Sub-Watersheds into Overall Watershed Boundary Page 82




Less than Minimum Area set in SysUnits.dbf

The SysUnits.dbf system table contains a field named MinArea that has arbitrarily been assigned
a value of 0.01 (one hundredth). This value will be in the area units established for performing
geomorphic assessment, which by default are square miles.

Note: No facility has been provided to alter the value for the MinArea field in the
SysUnits.dbf table. If it becomes essential to alter that value, it will have to be performed
by manual editing of that table.

Note: The unit of measurement for areas is managed via System Functions >
Measurement Units.

The area of each polygon is compared with this value. If the area is less than the MinArea value,
then a potential error condition is set. The GeoSWRevu field will be assigned a value of “A” for
the polygon (record) to indicate that it falls below the MinArea value.

This test is used primarily to detect sliver polygons, i.e. small polygons that are a result of
digitizing errors. It may be possible that an actual sub-watershed can be delineated with an area
less than that set for MinArea. For such cases, this error should be ignored.

Multiple boundary segments

Under normal conditions, neighboring polygons (sub-watersheds) will share only a single
common boundary. In some cases, however, they may share more than one common boundary.
An example of such situations is shown in the figure on the next page.

In the figure, there are two situations in which neighboring sub-watersheds surround an
intervening sub-watershed. As a result, the neighboring sub-watersheds share two separate and
distinct common boundary segments. This, obviously, is not an error.

However, if the intervening polygon was a sliver polygon resulting from digitizing errors, it would
be an error. These need to be corrected prior to continuing.

Sliver polygons may not be visible in a View without zooming in to a very detailed scale. Ata
normal scale, the legend would cause them to appear similar to that shown for the “overlapping”
boundary error in the figure on the following page.

Overlapping boundaries

Overlaps will occur due to digitizing errors in which the boundaries for neighboring polygons
cover a common area. Any such conditions will result in an error. As shown in the figure on the
following page, an overlap was detected with both polygons marked as having an overlap. The
overlap will occur on the common boundary. All overlaps need to be corrected prior to
continuing.
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Topology — Self-intersecting polygons

It would be difficult to create self intersecting polygons
in ArcView. These will occur when the boundary for
the polygon crosses over itself, such as a bow tie or
figure eight. During digitizing, if one crosses over the
boundary (such as shown to the right), ArcView will
create a multi-part polygon. Each of the polygons will
be a separate part of the same shape.

To identify multi-part polygons, select the

polygon with the feature selection tool (to & Shape Propeitics 3 x|
highlight it). Then, click and hold down the -
right button. A pop-up menu will appear. Go ~ Shape Tee [MultiFalygon Hof Vertices | 10

down th_e menu and select “Sh_ape Faint L6572 0695 - .

Properties”. As shown to the right, the shape _ £ | Edit
- . - Point: 0,633 0.312

properties dialog will appear. Scroll down _

until you find a “Multi-Part Separator”. If Point: 0.246 0.42 Add

coordinates follow that separator, then the Point: 0216376 0.553303

polygon is composed of multiple parts.

Delete
-
| »

Dlninl- N-2ARITR N RREI09 ]
You can also use the Shape Properties dialog <

to locate vertices of the polygon boundary. If ™ Update Shape Attibutes

you select a vertex (point) in the list of points,

a solid point symbol will be placed in the view ok |
showing the location. Closing the Shape
Properties dialog will cause the point symbol
to be removed from the view.

Cancel |

While it is not likely that a self-intersecting shape will be found, a “Clean” operation is performed
on each polygon placed in the interim theme created. This should convert any self-intersecting

polygons into a multi-part polygon. These, in turn, are then broken up into individual single-part
polygons (separate records in the shape file) as described below.

Multi-Part Polygons

Polygons composed of multiple polygons will be generated either by performing polygon
operations (clipping, etc. via the Geoprocessing Wizard, an ArcView extension) or by digitizing.
The preceding discussion provided one example of how such multi-part polygons can be created.

Note: In certain applications, multi-part polygons are a valid representation of a real-
world situation. For example, a parcel can be divided by a road or a stream. The parcel
is represented by a single shape, a multi-part polygon, in which one part lies on one side
of the road (or stream) and the other part lies on the other side.

In the Interim theme created for use in resolving errors, multipart polygons are broken up so that
each polygon is represented as a single shape (record) in that theme.

If, however, parts of a multi-part polygon share a common boundary, those polygons are
“merged” into a single polygon.
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Step 02: Extract and Clip the Surface Waters to Primary
Watershed

This step performs a number of operations, which are summarized below:

e Extracts linear surface water features (where necessary),

e Clips surface waters to overall watershed boundary, and

o |dentifies the “pour points” (outflow points) for the overall watershed. This point isthe one
point at which the surface waters intersect (cross over) the overall watershed boundary.

To access the dialog, click the button labeled Step 02: Extract Linear Surface Waters and Clip to
Primary Watershed in Part A main dialog.

The dialog is shown below.

{Part A) Step 02: Extract Linear Surface Waters and Clip to Overall

Primary [Overall] Watershed Theme

Therme: [S0Twatershedit shp = Theme for Overal Watershed to be uzed.

Surface Water Theme and Extraction Criteria
Theme for Surface Waters to be used.

Theme: | s00swimodifizd. shp

Flow Regime [FReg] Selectio
™ Extract Selected FReg's

Linear Stream Feature Selectio

V' Exstract Selected Linear Features

FRea FEld ot Selected

3| Feature Field: | Sl

FRegalues: - Feature Values -
I [ugually C/NJS):
Frezs Shift key to 1

select multiple. Press Shift key to

ot select multiple. b

Themes to be Created
Eristing Theme S025'W Clipped.shp for Surface 'Waters

Surface W aters: ISU2SW'CIiDDed.shD 'l for ‘W atershed will be replaced.

: Themes rezulting from this step have been created.
Primary Paur Pts I S02PPHT.chp =1 Select Theme to be replaced or 'New Yersion' to

create a new version.
To be saved in:  h:geomorphologywersion2\DervdD atah

Mate far inzertion inta System Log

Uzer Note:

Clip/E stract Done

To use this dialog:

The theme representing the overall watershed (created in Step 01) will be displayed.
The source theme for surface waters will be displayed.

Identify extraction parameters, if any, for flow regimes.

Identify extraction parameters, if any, for linear feature types.

The pre-defined name for the surface water (output) theme will be displayed.

The pre-defined name for the primary pour point (output) theme will be displayed.

Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

The overall watershed boundary is used to select and clip those surface waters which fall within
the boundary. In other words, the resulting theme will be a subset of the much larger source
coverage. This reduces the number of polylines that are involved in subsequent steps.
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The one place where the surface water crossed the exterior watershed boundary is called the
“outflow”.

As a result, it is imperative that the “intersection” points determined here fall on the same point for
the sub-watershed boundaries. Specifically, the overall watershed boundary obtained from Step
01 must be used as an input theme for this step.

In addition, the older surface water themes provided by VCGI contain “entities” defining lakes
(including ponds), islands, banks of rivers, streams, dummy lines, tile lines and network lines. To
perform the geomorphic assessment only the “linear features” may be used. Therefore, if you are
using the old themes you_must use the “Extract Selected Linear Features” to select only those
features required.

Note: If you are using the 1:5000 Vermont Hydrography Data (VHD) set you DO NOT
need to extract any entities. Make sure both boxes are un-checked and process.

The figure to the right illustrates the
Feature Types as defined by the
attribute field named Swil for the L
older surface waters themes. Two
lakes are shown with a stream %
flowing through them. The values
used for the Swl are shown for each «
“segment”. Network lines,
represented by the value “N”, are
used to connect the inflow and
outflow points on the lakes.

Only the linear stream features
represented by the heavy lines
(blue, “S” and black, “N™) should be
used for analysis by the Tools ¥
extension.

The user will have to be familiar with
the attribute data provided for the older surface waters. The following table provides guidelines
for extracting data from VCGI surface water coverages:

VCGI Attribute Values for Field “SWL"
Code Record Pertains To Include
C Constructed Conduits Yes
D Dummy Lines No
I Islands No
L Lakes No
N Network Lines Yes
R River Banks No
S Streams Yes

Note: All of the codes may not be present in any given surface water coverage.

To perform the extraction use the area of the dialog labeled Linear Stream Feature
Selection
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1. If you are NOT using the 1:5000 VHD, and you are using an older version of the
surfacewater, click on the check box labeled Extract Selected Linear Features. Make
sure that a check mark is in that box. If one already exists, clicking in the box removes
the check mark and disables the related controls on the dialog. Clicking again inserts a
check mark and enables the controls.

2. Inthe box labeled Feature Field select the field containing the values identifying feature
types. If the Tools extension finds a field named “Sw!”, it will be displayed. If that field
does not exist, then “Not Selected” will be displayed. You must then select the correct
field.

3. Once the field has been selected the values for that field will be displayed in the larger
box. Select those values which are to be retained in the output surface water theme. As
indicated in the table above, the values which should be retained are C, N and S.

If one (or more) of those values are not listed in the larger box, then the missing values
were not found in the input surface water theme. Be sure to scroll up and down in the
larger box to ensure that you have selected all appropriate values.

To select a value, simply click on it. After that, hold the shift key down to select additional
values.

Note: If you check the Extract Selected Linear Features check box, but don't
select a field name (2 above) or at least one value (3 above), an error message
will be issued when you click on the button labeled Clip.

Using the Flow Regime extraction on the dialog

The procedure described above can be used in the box on the left for Flow Regimes. At present,
data values for Flow Regimes (e.g. permanent, intermittent or unknown) have not widely been
captured. The ability to extract using flow regimes has been included in this dialog for use by
those who have access to such data.

For example, you may want to analyze only those streams which have a “permanent” flow
regime. To do that make sure that a check mark exists for the Extract Selected FReg's; identify
the field containing the flow regime values and then select those values of interest.

Note: One can use this area of the dialog to perform an extraction based upon
any field. It does not have to pertain to flow regimes. Simply enter a check mark
in the Extract Selected FReg’s check box. Select any field. The values for that
field will be displayed. Select those values for which you want corresponding
surface water features placed in the output theme.

Starting the process

After the required information has been entered on the dialog, click on the button labeled
Clip/Extract. Processing may take a few moments depending upon the hardware used.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

Upon completion
Alias of Output Theme for Clipped Surface Waters: SWClipped

Legend file used to display Clipped Surface Waters theme: SWClipped.avl
Alias of Output Theme for Primary Pour Points: PPT
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Legend file used to display Primary Pour Points theme: PPT.avl

The themes representing the Clipped Surface Waters and the Primary Pour Points will be saved
in the DerivdData subdirectory under that in which the ArcView project file exists. This theme is
added to the user view identified on the Main dialog.

Click on the button labeled Done to return to the Part A menu dialog.
The top figure below illustrates the input (source) surface water theme and the overall watershed

theme. The bottom figure below illustrates the resulting surface water and the primary pour point
themes.

Primary Pour Point
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Critical Evaluation Required by the User
The Primary Pour Point theme will contain three attribute fields:

Pptld contains a unique identifier (sequential number) for each point.

PPtType is used to identify the “type” of pour point represented by the point. There must
be one and only one point (record) in the theme which has the value “Outflow” in
this field. UpStrmDA is used for defining the upstream drainage area. The
value is relevant only for those points identified as “Inflow” points in the PPtType
field. An accurate value is critical for proper calculation of Channel Width in Step

08.

If the legend file “PPtType.avl” exists in the SysData directory, the Primary Point Theme
will be displayed in the view with the legend shown to the right. That legend will display
each point in accordance with the PPtType assigned in this step, i.e. “Outflow” and
“Unkown.”

If a single intersection point (of the stream network and
the overall watershed boundary) is found, that point will
“automatically” be assigned as the outflow for the
watershed. That point will be defined as the initial reach Shape| Pptid | Ppltype
point on the main stem; and the “PPtType” attribute field [ Paint 1 DutFlow
for that point will be assigned the value of “Outflow”, as e =

shown in the figure to the right. Only one point can be

assigned that value.

2 Attributes of S02ppt.shp

If multiple intersection points are found, the following error messages will be issued. The name of
the output theme for the Primary Pour Pts will be identified in the second error message.

2 SGAT Warning {1160} GeoSW.ClipTo x|

[1160): wWaming: The Surface W ater theme containe multiple
‘streams’ that interzect the ‘w'atershed Boundary.  Thiz signifies

@ pozzible emmors in either the watershed Boundary or the Surface
Waters. Please perform review/editing befare continuing
analyzes.

i SGAT Warning (1161): GeoSW.ClipTows x|

[1161]: Warming: Multiple 'Pour Pts' exist for watershed. Refer
ta the User Manual far identifying the ‘Inflaw' and ‘Outflow’ points
for the watershed. |pdates required to the fizlds named
PPtType’ and ‘UpstrmDa of theme SO2PPLshp.
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If the legend file “PPtType.avl” exists in the SysData directory, it will be used to display the
Primary Pour Point theme. If multiple intersection points have been found, they will be labeled as
“Unknown” in the View, as illustrated above.

It is reasonable to have multiple
intersection points. For example, the
study area watershed may be defined
such that the main stem enters at one
point and leaves at another. As
lllustrated to the right, multiple
intersections may also occur when only
a portion of a larger watershed is being
reviewed. In such cases, tributaries will
be entering from the upstream areas of
the watershed.

Main Stem entering
om upstream watershed

If there are multiple points of
intersection, the user should investigate
them as they may signify incorrect sub-
watershed delineation and/or incorrect
stream digitizing. (See “Potential
Surface Water Problems” at the end of
this section”.) Review the stream layer
and watershed layer to be sure that the
watershed bounds extend beyond the
end of the stream layer. Rerun this step
once corrections have been made.

Tributary entering
from upstream
watershed

Qutflow of watershed
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Potential Surface Water Problems

The resulting surface water theme should
be reviewed to ensure that the
Extraction/Clipping process occurred
correctly. Potential problems that may
occur are the following:

e Fragments of streams extend into
the overall watershed. This would
be indicative of errors in digitizing
the surface waters or incorrect sub-
watershed delineation.

Gapin Stream
Network

Stream Fragmgnts

e Gaps in the linear stream network.
This would be indicative of incorrect
field values selected in the Linear
Feature Types or Flow Regime or
incorrect assignment of those
values in the surface water theme.

To obtain a confirmation of the correctness of the resulting surface water theme, you can run the
Review Polyline Theme for Geometry (GIS) Errors in the Optional Tools. This is described in
Appendix A.

If problems are identified, they should be corrected and the process repeated. As appropriate,
corrections can be made to the source themes for the surface waters and/or the sub-watershed
boundaries. If modifications are made to the sub-watershed boundaries that affect the overall
watershed boundary, repeat the process starting at Step 01. Otherwise, simply rerun Step 02.
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Step 03: Combine Stream Segments between Confluence Points

The surface water coverages are developed in a general nature in order to serve a variety of
purposes. Therefore, it is reasonable to expect that a number of stream segments (polylines) will
be used to represent the path of a stream from one point of confluence to the next. In some
cases, those polylines may be exceptionally short, i.e. a few meters long. This can make manual
selection of the stream segments, as is required for Step 04, difficult.

The figure to the right illustrates what occurs in this step. The three “streams” which have been
labeled have exceptionally short segments.
These segments would not be visible without
zooming it to a very large scale. This can lead to
incomplete selection of all segments belonging
to a given main stem or tributary, which is
required in Step 04.

This step concatenates stream segments
between reach points and/or point of confluence
into single segments. As a result, greater ease
and efficiency in performing subsequent steps is
achieved.

Two segments
combined

To access the dialog, click the button labeled Step 03: Combine Stream Segments between
Points of Confluence in Part A main dialog.

The dialog is shown on the next page.

IMPORTANT NOTE: If you have already assigned tributary identifiers and find that
you have to go back due to an error in the sub-watersheds or surface water and re-
run Steps 1-3 you can avoid having to re-assign the tributary identifiers by using
the following procedure

= Highlight the SO3swcomb.shp shape file that contains the tributary ID’s.
Make sure none of the polylines within the theme are selected or
highlighted.

= Onthe ArcView toolbar select “theme” and then “Convert to shape file”.

= Save the theme into your base data folder with a new name.

= Go into SGAT theme registration and unregister your old surface water and
register the theme you just created as your surface water.

= Start SGAT over from Step 1 or 2 depending on whether you changed the
exterior watershed boundary.

= Asshown in the figure below, in Step 3 Combine Stream Segments
between confluence points under Options select “All Fields”. This will
carry along your Trib ID’s to the new SO03swcomb.shp and you will not have
to re-assign them.
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{Part A) Step 03: Combine

Input Theme(s}
i Suiface wWeters [SN25Winoed sho | Theme for Surface ‘W aters for Watershed ta be used
Fields and Data to Transfer from Surface 'Water Theme to Output Theme:
| .
1 Option: Select Fields: =
P . I Swid [=
Al Fields ;hjhj Shift ITEy Tribid
e b selesh
® Mol o than one, Surevu
" Select Fields [via List Box to Right]
=

Surfacs “Water Theme to be Created
. Esisting Theme 5035w Comb. shp for 5% Combined between
Dt Thizine: I 5035w/ Comb. shp [~ confluence pts will be replaced.

Tobe saved in: o \projectsh03 atter creek lewis litle otter\lemaon fair\sgat 20054DerivdD atal

Mote for insertion inta System Log

User Maote:

Combine Daone

To use this dialog:

e The theme representing surface waters clipped to the overall watershed boundary
(produced in Step 02) will be displayed.

e Select the attribute fields which are to be transferred to the output theme.

e The pre-defined name for the surface water (output) theme will be displayed.

e Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

Selecting Attribute Fields to Transfer

It is not possible to predict the attribute fields which will be included in the source theme for
surface waters; and therefore, the surface water theme resulting from Step 02. Most of those
fields will have little value in Stream Geomorphic Assessment; and many will not be valid when
the stream segments are combined in this step.

Note: If the TribID’s are already assigned in the surfacewater shapefile you MUST
select that field to carry them onto the next step. Either select all fields or selected
fields.

You can select to have all fields transferred from the input theme to the output theme, no fields or
selected fields by clicking on the corresponding radio button on the left side of the dialog.

Should you elect to transfer “selected” fields, then the Select Fields box on the right will be
enabled. Select those fields to be transferred by clicking on the first field of interest. Then, hold
down the Shift key while clicking on any other fields.

Among the fields that may be available and may be useful are RivName and Rivid. The
RivName field may contain the name or a code, which can be used to obtain the name of
the stream, e.g. Lewis Creek. The Rivld will contain a unigue identifier for the stream
which might provide linkage to other data sets pertaining to the stream.
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Two additional fields that may be helpful for the user are SWL and SWRes. The SWL will
indicate the values selected in Step 02. The SWRes will show at what level of scale the stream
line was digitized at. It is important to note, however, that the SWRes field may not be available
on a uniform basis.

SWRes Value Scale at which stream layer digitized
2 1:100,000
4 1:24,000
6 1:5000 (off orthophoto; subjective)

Starting the process

After the required information has been entered on the dialog, click on the button labeled
Combine. Processing may take a few moments depending upon the hardware used.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

Upon completion

Alias of Output Theme for Combined Surface Waters: SWComb
Legend file used to display Clipped Surface Waters theme: SWComb.avl

The theme representing the Combined Surface Waters will be saved in the DerivdData
subdirectory under that in which the ArcView project file exists. This theme is added to the user
view identified on the Main dialog.

Click on the button labeled Done to return to the Part A menu dialog.
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Step 04a: Setup for Assigning Tributary ldentifiers Interactively

“Tributary Identifiers” are used to identify those surface waters that are involved in geomorphic
assessment within the Tools. In effect, only those surface water polylines that have been
assigned a non-blank value will participate in any of the remaining processing steps. As a result,
it is important to properly identify the surface waters and to assign the tributary identifiers. This
step provides tools to assist in that effort.

To use the capabilities of this step, one must first create a “route” table. The route table identifies
the connectivity between polylines and orders the connectivity for tracing the stream network.

In addition, the order of the polyline vertices in the surface water theme is altered (if necessary) to
ensure that the order is in the upstream direction, i.e. vertex 0 is at the downstream end of the
polyline and vertex n is at the upstream end. The purpose is to facilitate rapid transversal of the
stream network. In summary, the surface water theme (from which the route table is created)
may be modified to ensure the upstream direction of vertices in the polylines.

The route table is created by clicking on the Setup button. In order to create the route table, the
entire surface water theme is traced. Processing times may be somewhat lengthy 10 to 20
minutes (perhaps more in very large watersheds or in watersheds with dense surface waters).
So, have patience and plan for the processing time when this function is used.

Warning: If any changes to the surface water theme used as an input have been made,
or the theme has been re-created, always perform the setup function before assigning
any tributary identifiers. Otherwise, unpredictable errors may occur when assigning
tributary identifiers, since the route table previously defined may not be coincident with
the newly defined surface water theme.

The route table will be assigned a name based upon the name of the surface water theme from
which it is created. For example, the surface water theme normally used by this step is
S03SWComb.shp. As a result, the output dBase table will be named S03SWCombTribldSet.dbf
and will be located in the DerivdData directory under that in which the ArcView project file is
located.

Once the route table has been created, then the button labeled “Assign Trib Ids” will be enabled.
Clicking on this button will result in the dialog for Step 04b (for assigning tributary identifiers) to be
displayed.

The Setup dialog for assigning tributary identifiers is illustrated on the following page.
To use this dialog:

e The theme containing surface waters created in Step 03 will be displayed.

e The theme containing the primary pour point for the watershed created in Step 02 will be
displayed.

e The surface water theme that may be modified, which is the same as the one identified
above, will be displayed.

e Enter a note to be entered into the system log upon completion of setup processing.
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(Part A) Step 04: Assign Tributary Identifiers to Surface Waters

Input Theme(s)
Surface Waters: [S035wCamb.shp =] Thec||'ne for 5 Cambined bebween confluence pts to be
uzed.
Frimary Four FE [S02PPt shp =] Theme far Primary Pour Pt to be used.

Surface water Theme to be Modified

Surface Waters: [5035wWComb. shp

To be saved in:  H:\Geomarphology'erzsiond 1 \DerivdD ata"

Mate for inzertion into System Log

Uszer Mate:

Setup Azgign Trib 1ds Cone

Starting the Process

After the user note has been entered, click on the Setup button. This will create the route table
necessary for indexing features. Remember that processing may require 10-20 minutes or more.

If the route table has already been created, the Assign Trib Ids button will be enabled. Click on

that button to access the dialog for assigning tributary identifiers to the surface waters.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” in the SGAT User Manual for common error and warning
messages.

During processing

When one first clicks on the Setup button, a test is made to determine whether the route table
already exists in the DerivdData directory. If it does, the following message will be issued:

SGAT Warning {1170): Geo5S¥.5etTribld.Ibts

(1170 5035w CanmbTribldS et dbf esist(z] in directany

H: 4G eomorphologysterzsiond 1hDervdD atas, | suface water
theme has not been changed, there is ho need to re-create this
data zet. Do pou want bo continue and re-create data set?

_te |

This is included in the event that an erroneous click on the Setup button was made. Since this
procedure can take a bit of time, one can click on No to cancel the setup procedure. If, however,
there have been any changes to the surface water theme created by Step 03 or that theme has
been re-created, click on Yes to re-create the route table.
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If one elects to proceed, the next step is to trace the surface waters to build the “route table”. The
route table simply defines the connectivity using arbitrarily assigned identifiers for the initial and
ending vertices of the polylines in the theme.

Stream tracing will begin at the outflow or pour point for the overall watershed. Since the outflow
point is created in Step 02 as the intersection of the stream network with the overall watershed, it
is known that a stream segment will begin at the outflow point. That stream segment is acquired,
and the end vertex (opposite end of the stream segment) is used to find the next segment for
tracing. With the next stream segment, its end vertex is used to find the next stream segment,
etc.

Note: A check is made to determine if the vertex order of the polyline is correct, i.e. that
the vertex 0O is the downstream end. If the order is reversed, then the vertex order is
reversed in the surface water theme.

In this manner, the tracing then continues upstream from one stream segment to the next. As
each new polyline is traced, a sequential number is assigned to the upstream vertex. The
downstream vertices of all polylines connecting to that point are assigned the same sequential
identifier. The end result is that “connectivity” can be determined simply through the identifiers
assigned; thus providing a rapid method for indexing features, i.e. identifying those surface water
polylines that connect point “A” to point “B”.

When tracing, if a point of confluence is encountered, then the stream segment chosen will be the
one forming the “hardest right turn” from the perspective of the direction in which stream network
is being traced.

If it is found that no other segments are “connected” to an end vertex, stream tracing is then
reversed and proceeds downstream.

Using the above as an outline, the figure below illustrates the order of stream tracing. Assume
that tracing begins at the confluence point in the upper right corner; and the red arrows show the
upstream direction and the green arrows show the downstream direction. Tracing occurs in the
numerical order shown.

Upstream
T
Tracing

Downstream
—_—
Tracing 12\ \13
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Attempt to use Surface Water polylines more than twice

Since stream tracing occurs upstream and downstream, the maximum number of times any
stream segment should be encountered is two. As each stream segment is encountered during
tracing, the field “SWUsed” in the surface water extract theme is incremented and tested. If the
value exceeds two, the following error message is issued.

#1 SGAT User Error (1104): GeaSW.FITS -:f X|

[17104]: Attemnpt o uge Surface Water palplines more than bwice,
Probable data emor. Proceszsing terminated.

To identify the surface water polyline, query the attribute field named SWUsed for a value greater
than 2. This will identify the polyline in error. Usually reviewing the polyline, its vertices and
adjacent polylines will reveal the problem.

Because the search distance to find connecting polylines is set as 0.25 meters, any surface water
polylines less than 0.25 meters in length will cause such a problem. In such cases, one will have
to edit the surface water theme to remove the small polylines and connect the others by snapping
the end vertices.

Upon Completion

The route table, which will normally be nhamed S03SWCombTribldSet.dbf will be created and
saved in the DerivdData directory. A sample of a route table is displayed below:

RECNO FROMID TOID TOTYPE

0 1 2

1 2 3

2 3 4

3 4 5

4 5 6

9 6 7

10 7 8

11 8 9

5 9 10

6 10 11

7 11 12

8 12 13 Term

The record number in the surface water theme that is associated with a given polyline is shown in
the first column. The second and third columns represent the identifiers assigned to the starting
and ending nodes. The last column contains the type of node represented by the Told. Using
the table begins with identifying the To node. Then, using the From node for that row, look for its
value in the To column to connect to the next downstream polyline.

Note: It is because the record numbers refer directly to records in the surface water
theme, that the route table must be kept consistent with the surface water theme. If any
changes are made to the surface water theme, then the record numbers will change.
And, if the record numbers change, the route table will be referencing incorrect records.
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A message similar to the following will be issued upon completion of the Setup procedure.

# Setup Completed Successfully x|

Required data et for tracing, SO35WCombT ribldS et.dbf,
successfully created and saved in directony
H:Geormorphaologyersiond 140 erivdD atah.

Proceszing completed in 16 zeconds.

Upon completion, one can proceed on with assigning tributary identifiers by clicking on the button
labeled Assign Trib Ids. Clicking on Done will return one to the Part A main menu.
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Step 04b: Assign Tributary ldentifiers Interactively

This dialog enables the one to assign tributary identifiers to selected polylines in the stream
network. This dialog is accessed by clicking on the button labeled Assign Trib Ids on the Step 04
dialog. Once that button is clicked, the following message is displayed.

SGAT Warning (1206): GeoSW.SetTribId.Ibe#
[T20E]: If ary changes have been made to the suface water
theme "S035% Comb.shp' ar that theme has been re-created,
9 ywou MUST run Setup [click on Setup button) first,

Do you want to continue?

Mo

The above message is issued to provide a warning that the surface water theme and the data
created via the Setup function must be consistent. If they are not consistent, unpredictable
results may occur when assigning tributary identifiers, including infinite loops. As a result, if any
changes have been made to the surface water theme or it has been recreated, always run the
Setup function before assigning tributary identifiers.

Click on “No” to return to the preceding dialog; or “Yes” to continue on. If you continue on, the
following message will be displayed.

SGAT ¥/N (1184): GeoSW.5etTribld2.dig0pe

[1184]: It iz recommended that a backup of the suface water
therne be made prior bo azzigning Triblds.

Do you want bo create a backup?

& [x]

Assigning tributary identifiers involves actual changes to the attributes of the surface water
theme. As a result, it is recommended that one create a backup of the surface water theme
before proceeding. This will enable one to restore the surface water theme should errors occur
during the assignment of tributary identifiers.

If a backup is not desired, click on “No”. Otherwise click on “Yes”. If one elects to create a
backup, a message similar to the following will be issued after the backup is created.

#} SGAT User Error (1185): GenSW.SetTr; x|

Backup theme iz named S035W Comb_BEUp 03 zhp and iz

[1185]): Backup of theme, S035W Comb. zhp, has been created.
0 located in directory path H: G eomorphologyyYerzsiond 14T emph,

The name of the backup will be constructed of the surface water theme name, which is normally
S03SWComb, with “_BkUp_nn.shp” appended. The “nn” will be replaced with a unique
sequential number, e.g. “01”. All component files of the surface water theme will be backed up in
the Temp directory under the directory in which the ArcView project is located.
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Following the above procedure, one can proceed with the process of assigning tributary
identifiers, which is relatively straightforward. Fundamentally, one enters the value to be used for
the tributary identifier, indicates whether the upstream surface water is to be “broken” at the point
entered and then enters two points defining the extent of the surface waters to which the tributary
identifier is to be assigned.

The dialog for Assigning Tributary Identifiers is illustrated below.

To use this dialog

(Part A) Step 04h: Locate Beginnin

The dialog was designed to be placed on the Tribs 1 Assignment

computer screen along with the view. To start, Tibutary 16: |

move the dialog to the right or left side of the

screen. Then, click on the Show View button. [~ Break polyline at upstream [ending] point

This will display the User View. Move and

resize the user view to fit alongside the dialog. Tributary Ids assigned tius far

This will enable you to move back and forth | |

between the view and the dialog.

Frocedures for dezigning Tribukany [dentifier

When selecting points to identify the extent to Distance fiom Pairts to Search for Palplines————
which a tributary identifier is to be used, zoom in Search Distance: [T90 Meters
to the area of interest. Working at a “large

scale” of the view enables one to place points
; ; Set gtartlend points for uee of
accurately alongside of the ponI|ne§ ) Set Start/End Pts | wibutany identior [T 1d]
representing surface waters. Working at “small
scale” may cause inaccurate location of the
points; and, thus, errors to be generated.

Clear point lozations identified
[wia above].

Agzzign tributary identifier [Trib
10 entered above,

This dialog is accessed via the Assign Trib Id
button on the Assign Tributary Id Setup dialog.
As a result the following registered theme
names will be available from the Feature
Indexing Setup dialog:

Save Trb |d's aszigned zince
shartup or zince |azt Save.

Cancel Trib |1d's aszigned zince
shartup or zince |azt Save.

e Surface water (S03SWComb.shp) Yalidation Fiesul TETE———
e  Primary Pour Point (S02PPt.shp) Blanic Intervering Foliinels]: [ 57777 —l
Clear ALL Trib |ds |
As tributary identifiers are assigned they are Tribld Prarts -
entered into the attribute field named Tribld in Show Wiew |
the surface water theme. However, the _
assignments are not permanent until one clicks Ml

on the Save Trib Ids button. hd

When assigning tributary identifiers, the following order is recommended:

1. Enter the value of the tributary identifier to be used at the top of the dialog.

2. Establish a check mark in the checkbox control labeled “Break polyline at upstream
(ending) point”. A tributary identifier generally always starts at either the outflow point of
the overall watershed or at a confluence point. This, by definition, means at the initial
vertex of a polyline. Conversely, most tributary identifiers are not directly associated with
the terminal vertex of a polyline. As a result, if a check mark is located in the check box
to "break polyline...", the surface water will be broken at the point entered by the user and
the use of the Trib Id value will stop at that point.
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If the check mark is missing from the check box to "break polyline...", the use of the Trib
Id value will extend to the end of the polyline, which may be quite a ways upstream from
the actual point entered by the user.

3. After (1) and (2) have been established, click on the button labeled Set Start/End Pts.

4. Click on the title bar of the View to make it the active window.

5. With the view active, use the zoom/pan tools to navigate to the area where assignment of
the given tributary identifier is to start. Work at a view scale where one can enter a point
that can be associated with a specific surface water polyline. If one works at a very small
view scale, incorrect selection of surface water polylines may occur. This will lead to
error conditions.

6. When you are zoomed in to an appropriate scale for selecting the point, click on the
Assign Trib Id tool. This tool is the furthest to the right on the same line as the zoom,
pan, identify tools and is represented by the “eyeglasses” icon.

7. With the Assign Trib Id tool selected, click at a point on the surface waters in the user
view where the starting point is to be located.

Note: The points entered must be within the search distance set on the dialog of the
surface water polylines. If the points are located at a greater distance, no polylines will
be found and an error message will be issued.

Note: You must always locate the downstream point first.

8. Use the zoom/pan tools to navigate to the area where the end point is to be located.

9. Then, again, select the Assign Trib Id tool.

10. Left click in the view at the point on the surface waters where use of the given tributary
identifier ends.

Note: The starting point must fall on the downstream path between the ending point and
the outflow point of the watershed. If the starting and ending points do not lie on the
same path, an error message will be issued.

11. Click on the dialog to make it the active window.

12. If an error was made in selecting the points, click on the Clear Start/End Pts button.
Then, re-establish the points beginning with step (3) above.

13. Once the Point(s) have been established and the dialog is active, the tributary can be
assigned by clicking on the Set Trib Id button.

Warning: The tributary identifier will not be permanently saved until one clicks on the
Save button. This permits one to cancel assignment if an error was made.

14. To cancel pending updates, click on the Cancel button. This will clear all pending
updates created since the start of the session or the last Save operation.

15. To save pending updates, click on the Save button. This will permanently apply the
assignments to the surface water theme.

As indicated in Steps (14) and (15), one must save the tributary identifier assignments. If you
attempt to quit the dialog by clicking on the Done button, a check is made to determine whether
any changes are pending. If there are an error message is issued warning that the assignments
will be lost if you continue.
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Tributary Ids Assigned Thus Far

Near the top of the dialog is a dropdown list that displays all of the tributary identifiers assigned
thus far. The list is updated if successful assignment occurs following use of the Set Trib Id
button.

Abbreviated Instructions Available from the Dialog.

To review an abbreviated set of instructions (similar to those above), click on the Instructions
button. This will display a separate dialog box with the instructions listed. The Instruction dialog
can be closed; or it will automatically be closed when the primary Step 04b dialog is closed.

Show View Button on the Dialog

The Show View button is simply a short cut for displaying the user view. If the view is already
visible, there will be no apparent action when one clicks on the Show View button.

Clearing All Trib Ids

The button labeled Clear All Trib Ids is provided for those who want a clean start. The value for
the Trib Id attribute for all polylines in the surface water theme will be set to blank. In addition, the
dropdown list of tributary identifiers used thus far will be emptied.

Validation of Continuity

The button labeled Validate Continuity provides two checks to help ensure proper assignment of
tributary identifiers:

1. Assignment of tributary identifiers is made in a continuous manner from the outflow of the
overall watershed to all terminal points where assignment of a tributary identifier stops.
2. Each tributary identifier is assigned in a continuous manner.

The first validation scans all surface water polylines from the upstream end at which the use of a
tributary identifier ends to the outflow of the overall watershed. If any polylines are encountered
that do not have a value for the Tribld attribute, a counter is incremented. The number of
polylines encountered is displayed in the top portion of the Validation Results panel in the field
labeled “Blank Intervening Polylines”. In addition, an attribute field named “Skipped” will be set to
“Y” for those polylines.

To identify the polylines that have been missed, open the attribute table for the surface water
theme. Then review each polyline having a value of “Y” for the attribute named Skipped. By
using the attribute table to identify the specific polyline and then reviewing the polylines and their
neighboring polylines in the View, the correction should become apparent.

To illustrate, the situation displayed in the figure on the following page was created. The heavy
green line was properly assigned a tributary identifier. However, those that are highlighted in
yellow were not. Thus, eight polylines were identified as having been skipped. The values of the
attribute field Skipped were set to “Y” as shown in the attribute table.

Assignment of the tributary identifiers to the skipped polylines can be accomplished via the Step
04b dialog or directly through the attribute table. If modifications are to be performed by editing
the attribute table, it is strongly recommended that you exit the SGAT extension first.

Warning: The dialog for Step 04b establishes the surface water theme to be available for editing
with recovery. This status for editing is established when the dialog is opened and remains in
effect until the dialog is closed by clicking on the Done button. If one inadvertently stops editing
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with the dialog open, unpredictable errors will occur that may even render the surface water
theme unusable. Do not edit or modify the editable status of the surface water theme while
the SGAT extension is active.
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The second validation determines if a given tributary identifier has been assigned in a continuous
fashion. To accomplish this, all polylines having the same tributary identifier are merged into a
single polyline. Then, a test is done to determine how many parts that polyline is composed of. If
the assignment was performed in a continuous manner, there will only be one part. If more than
one part exists, then the assignment was not performed continuously.

Perhaps an easy way to visualize this potential error is to imagine that you have assigned the
value “T2.s1” to a series of polylines. Then, you continue on with the assignment of identifiers in
other areas of the watershed. When, you get back to the initial area, you use the same value
“T2.S1” and assign it to a sequence of other polylines that are not connected with the first group.
So, in effect two tributaries now have the same identifier. In this case, the second validation
would result in the tributary identifier of “T2.S1” as having two parts.

The results of this validation test are shown in the lower part of the Validation Results panel. All
tributary identifiers having more than “one part” will be listed along with the number of parts.
Review of the polylines and correction is best done using both the attribute table and the view as
with the first validation.
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If no errors were detected during validation, the following message will be displayed.

! SGAT User Error (1187): GeuSW.SetTrihi: x|

[1187]): Azsignment of Tributary |dentifiers appears to be okay for
theme 50354 Comb. shp.

As indicated in the message, the validation check indicates that “assignment of Tributary

Identifiers appears to be okay...”. This does not guarantee that no errors exist. A careful review
should be conducted to ensure proper assignment.

Upon Completion

Click on the Done button. This will return you to the Step 04 dialog. Clicking on the Done button
on that dialog will return you to the Part A Main dialog.
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Step 04x: Assign Tributary Identifiers Manually

Proper execution of Steps 01 through 04 is critical to the operation of the “Tools”. These steps
establish the basic set of geographic data that control the remaining steps and establish the
underlying data for the analytical results to be developed in all of the remaining steps.

Assigning the Tributary Identifiers

Using ArcView, edit the Attribute Table for the Surface Water theme resulting from Step 03. In
the field named Tribld, enter the values to be used for tributary identifiers. For the purposes of
this manual, the term tributary includes the main stem.

The rules for assigning values in the Tribld field are as follows:

Each tributary which is to be assessed must be assigned a unique identifier;

All stream segments comprising a tributary must be assigned the same value;
Stream segments which are not being assessed would not be assigned a value; and
The same Tributary Identifier must
be assigned continuously from the
initial surface water segment to the
terminal segment. For this purpose,
a terminal segment is defined as the
last polyline segment or the last
segment that is to be assigned a
Tributary Identifier (i.e. no upstream
segments will be assigned any
tributary identifier. This is important
at points of confluence: Proceeding
upstream from the confluence point,
one (and only one) stream must be
assigned the same Tributary
Identifier as the stream flowing
downstream from the confluence
point. The other stream flowing
upstream from the confluence point
would be assigned a different
Tributary Identifier. (See Figure to
right.)

For example, all stream segments pertaining to the Main Stem could be assigned the code of “M”;
all segments for the first Tributary could be assigned the code “T1"; the second Tributary could be
assigned the code “T2”", etc.

Tributaries which flow into other tributaries can be assigned identifiers in a hierarchical manner.
For example, sub-tributaries which flow into a tributary identified as “T2” could be assigned
identifiers such as “T2.01S1”, “T2.01S2”, etc. Remember, however, that the tributary “T2” must
continue through to its terminal segment. The figure to the right illustrates this concept. Note that
“T4” continues to the terminal segment; and all other subordinate tributaries are assigned
different Tributary Identifiers.
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The following is a general outline of one procedure which can be used to assign the identifiers:

10.

11.
12.

13.

Open the view in which the surface waters from Step 03 was added.

Make that Surface Water theme resulting from Step 03 active by clicking on it in the
Table of Contents frame on the left-hand side of the view.

Click on the Open Theme Table button on the button bar. The attribute table for the
theme will now become the active window.

Click on the Table menu on the menu bar; then click on Start Editing.

Click on the field name for Tribld in the table window. The Tribld field name will appear
depressed. If it does not, then click on it again.

Click in the View window to make it the active window.

Click on the Select Features button on the button bar.

Click anywhere in the view away from any stream segments. This will clear any
selections which have previously been made.

In the View window, select the stream segments which are to be assigned a unique
tributary identifier, i.e. the stream segments belonging to the main stem or a single
tributary. The selected segments will be displayed in “yellow”. After you have selected
the first segment, hold the Shift key down to select additional segments. Note: Selecting
a highlighted feature (i.e. one that was previously selected) will “un”-select that stream
segment. Work at a scale in the View window that enables you can clearly see the
stream segments. Be sure to “un”-select any stream segments that have been
erroneously selected, especially at points of confluence.

After you have selected all the segments for a given tributary (or periodically during the
selection process), click on the title bar of the table window. This will make the table
window the active window. Don't click on any field or record in the table, as that may
clear the selections made.

Click on the Calculate button on the button bar.

In the resulting dialog, enter the tributary identifier to be assigned in the lower box.
Surround the identifier with double quotes (e.g. “M”). The values will be assigned to the
Tribld field because you selected it in (5) above; and will be assigned to only those
records which have been selected in (9) above. They will appear highlighted in yellow.
Repeat (8) through (12) until all tributary identifiers have been assigned.

Note: Use the Zoom and Pan buttons on the button bar or as you are selecting
features click the right button on the mouse and select Zoom or Pan from the pop-up
menu. Attempt to work at a view scale where you can clearly see the stream
segments between points of confluence. Remember in Step 03 all stream segments
between confluence points were combined.

If, however, changes to the sub-watershed boundaries are made that affect the overall watershed
boundary, then the process must start again at Step 01. If this occurs follow the procedure
outlined in Step 03 Combine Stream Segments between Confluence Points for retaining the trib

ID’s.

If, during processing in other steps, you find you need to modify or add tributary identifiers, return
to this step and make the necessary changes. Then, perform processing from Step 05 on. Don't
skip any steps. You will get warnings that certain attribute fields already exist for various themes;
and that these fields will be cleared and reused. In response, simply click on OK.
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Step 04z: Problems Associated with Incorrect Assignment of
Tributary Identifiers

Certain processing steps, specifically those from Step 06 on, will operate only on those stream
segments which have been assigned a tributary identifier. The importance of properly assigning
the Tributary Identifier is outlined in the summaries of the processing steps to follow.

Step 05 processes all stream segments regardless of whether a tributary identifier has been
assigned. Following completion of Step 05, the stream network will be displayed in the view in
accordance with the legend file named “TribldAssigned.avl” (assuming that legend file is in the
SysData directory). The stream segments will be displayed in different colors based upon
whether a “Tribld” was assigned in this step, Step 04.

Step 06 will calculate reach points starting from the primary pour point for the overall watershed
(from Step 02). For this step, the stream network is composed only of those stream segments
which have been assigned a tributary identifier.

When a terminal stream segment is encountered (i.e. no stream segment is attached that has
been assigned a Tributary Identifier), no further reach points will be calculated upstream of that
segment. This means that if you missed assigning an identifier to a stream segment, then
no reach points will be calculated above that segment.

An example of this is shown in the figure to the right following Step 06 processing. In the figure,
the reach points that were calculated are shown as green “dots”. Note that reach points are
calculated up to about the midpoint of the main stem. Somewhere above that reach point, a
Tributary Identifier was not assigned to a stream segment. The last segment to which one was
assigned in a continuous fashion becomes the “terminal segment” and no further reach points are
calculated above that segment. Even though Tributary Identifiers were assigned above that
segment, they will be ignored because the continuity in assigning those identifiers was broken.

As Step 06 traces the stream network, a “record” is kept of each time a sub-watershed is
encountered. Again, the stream network is composed of only those surface water segments that
have been assigned a Tributary Identifier. When a sub-watershed is “entered” by the stream, the
sub-watershed is “marked” as being used. In addition, the area of the sub-watershed is added to
the “tally” of sub-watersheds that have been “used”. Upon completion of processing, the area of
the sub-watersheds used is compared with that of the overall watershed. If a discrepancy
between the areas is detected, an error message similar to that shown below will be issued.

i SGAT Warning (1106): GeoSW.RPts.IbEC x|

[1106]: Sum af sub-watershed areas [22.8704] azzociated with
reach points is not equal to area of overall watershed [23.1015).

If the sum of the areas (in the message) is less than that of the overall watershed, then a
Tributary Identifier has not been assigned to a stream segment which flows from the sub-
watershed.

On the other hand, if the sum of areas is greater than that of the overall watershed, then the
stream network (composed of those stream segments that have been assigned a Tributary
Identifier) flows into a sub-watershed more than once. This would indicate a problem with the
sub-watershed delineation with respect to the surface waters. Specifically, it is likely that the sub-
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watershed boundary has been drawn such that it crosses above a confluence point. This would
create two pour points for the sub-watershed, which is not valid.

Upon completion of processing, Step 06 will display the sub-watershed theme in accordance with
the legend file “SubWSUsed.avl” (assuming that legend file is in the SysData directory). With that
legend file, the sub-watersheds that have been “used” will be displayed in a color different from
those that have not been used.

Use caution in interpreting the cause of the error, as there may be both types of errors described
above. If the error message is displayed, take time to review all of the source data: sub-
watershed delineation, sub-watershed versus surface waters and assignment of tributary
identifiers.

In calculating reach points in Step 06, each reach point is assigned the same Tributary Identifier
as the stream flowing through it. This is a critical attribute of reach points for all subsequent
processing steps.

Do not proceed beyond Step 06 without cleaning up all errors. Doing so will not only
produce incorrect results; but will adversely affect the normal processing performed in the
subsequent steps. The operation of the subsequent steps depends upon correct input data.
Unpredictable results may occur, such as infinite loops, internal ArcView errors (e.g. index out of
range, “nil” objects, Segmentation Violations , etc.).

Refer also to the description of Step 06 for illustrations of various types of errors.

Step 07 will calculate the valley line and data where valley walls are delineated and only for those
streams which have been assigned a Tributary Identifier. Step 07 will only produce valley lines
for stream segments in a sub-watershed where the reach point and its upstream neighboring
reach point have been assigned the same Tributary Identifier. This primarily affects sub-
watersheds which encompass a confluence of tributaries. If the reach points for the tributaries
entering the sub-watershed are assigned different Tributary Identifier than that assigned to the
outflow reach point, no valley line will be drawn. (Refer to the description of Step 07.)

Step 08 will calculate channel width only for those streams which have been assigned a tributary
identifier.

Step 09 will create a stream corridor only for those streams which have been assigned a tributary
identifier.

In summary, improper or incomplete assignment of tributary identifiers will adversely affect the
results produced. If you find that you need to modify the tributary identifiers assigned, simply
return to this step. Make the modifications necessary and proceed from this step forward. Be
sure to perform each step in sequence.
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Part B: Data Development for Sub-Watersheds

Part A of the Tools extension was primarily devoted to data preparation for the overall watershed.
This part creates the data to be used in analyses; and is oriented around the sub-watersheds.

The following processing steps are included in Part B:

Step 05:
Step 06:
Step 07:
Step 08:
Step 09:
Step 10:

Clip Linear Surface Waters to Sub-Watershed Boundaries.
Calculate Reach Points and Reach Point Data.

Calculate Valley Line and Data.

Calculate Channel Width and Stream Data.

Create Stream Corridors (Buffers).

Data Entry/Review of Reach Point Data.

Note: Requirements for stream corridors (buffers) other than those created in Step 09 is

presented following that section.

Note: Step 10 can be used to review data following Step 06. Use caution in altering any

data as it may be over-written by other steps. Refer to the section on Step 10.

To access the processing steps for Part B, click the button labeled Part B: Data Development for
Sub-Watersheds on the Main dialog. The dialog for Part B, as illustrated below, will be displayed.

Part B: Data Development for Sub-Watersheds

Data Development Functions for Sub-w atershed

Step 05: Clip Linear Surface YWaters to Sub W atershed Boundaries

Step 06: Calculate Feach Paoints and Reach Point D ata

Step 07: Calculate Valley Line and D ata

Step 08: Calculate Channel Width and Stream D ata

Step 09: Create Stream Corridars [Buffers)

Step 10: Data Entry/Review of Reach Point Data

Wiew Log | Done |

To access the dialog for any specific step simply click on the corresponding button.

Click on the Done button to return to the Main dialog for the Tools extension.
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Step 05: Clip Linear Surface Waters to Sub-Watershed
Boundaries

This step takes the surface waters from Step 04 and clips the stream segments at the sub-
watershed boundaries. While this step provides no apparent benefit to the user, it is critical to the
operation of subsequent steps.

This step utilizes the theme created in Step 03. However, it is imperative that the assignment of
Tributary Identifiers be completed. As indicated below, the theme resulting from this step, Step
05, is used as an input theme for many of the remaining steps.

e Points where stream segments, which were assigned a tributary identifier in Step 04,
cross a sub-watershed boundary will become reach points. The reach points will be
created in Step 06.

e The stream segments that were assigned a tributary identifier in Step 04 will form the
basis for valley lines. The valley lines and associated data will be created in Step 07.

e The stream segments that were assigned a tributary identifier in Step 04 will form the
basis for stream corridors. The stream corridors will be created in Step 09.

To access the dialog for this step click the button labeled Step 05: Clip Linear Surface Waters to
Sub-watershed Boundaries on the Part B main dialog.

The dialog for this step is illustrated below.

{Part B} step 05: Clip Linear Surface Waters to Sub-¥Watershed Bound

Input Theme(s)

Theme far Sub-w atersheds to be uzed.

Subwatershed: [sisubwshed sho £

Therme far SM% Combined between conflusnce pts to be
uged.

Surfane 'Waters: [ 5035WTCamb.shp |

Surface W ater Theme o be Created

e Thaime: : Existing Theme SD55%WFinal zhp for Surface “Waters
HIpUETREME: | S055WFinal.shp [ clipped to Sub-w atersheds will be replaced.

To be zaved in: hhgeomorphologywersion34D enivdD atah

Mate for ingertion into Spstem Log

zer Mate:

Clip Done
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To use this dialog:

e The theme representing sub-watershed boundaries will be displayed.

e The theme for surface waters combined between points of confluence as produced in
Step 03 (and to which the tributary identifiers should have been added in Step 04) will be
displayed.

o The pre-defined name for the (output) theme that will contain the surface water segments
clipped to the sub-watershed boundaries will be displayed.

e Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

Starting the process
Click on the Clip button after all entries on the dialog have been completed.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

Upon completion

Alias of output theme for surface waters clipped to sub-watershed boundaries: SWFinal
Legend file used to display output theme if no errors are encountered: TribldAssigned.avl
Legend file used to display output theme if errors are encountered: TribldError.avl

The theme representing the surface waters, which have been clipped to the sub-watershed
boundaries, will be saved in the DerivdData subdirectory under that in which the ArcView project
file exists. This theme is added to the user view identified on the Main dialog.

During the clipping procedure, the number of parts of which a polyline (representing a stream
segment) is composed is reviewed. If any polyline is composed of multiple parts, an error
condition is raised. At the end of processing, the following error message will be displayed.

i SGAT Warning (1029): GeoSW.ClipToSul x|

[1029): 1 multi-part palyines created for surface waters. Surface
waters dipping in and out of sub-watershed.

Polylines composed of multiple parts can be
formed during the clipping procedure. The
figure to the right illustrates a stream segment
(blue) flowing from east to west. Due to
digitizing errors in either the sub-watershed
boundary (most likely) or the surface waters,
the stream is shown leaving the sub-watershed
A (on the east), re-entering it and then leaving
again. When this polyline is clipped, both parts
falling into sub-watershed A are used to form a

Stream segments
forming multi-part
polyline in
sub-watershed A

Sub-Watershed A

multi-part polyline; and the part falling into sub- S S d/
. g (polyline) associate
watershed B forms a single-part polyline. with sub-watershed B

The attribute table for the output theme will e e B
contain a field named GeoSWRevu. If a multi- Sub-Watershe
part polyline is encountered, this field will Boundary
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contain the value “Y” to identify the polylines causing this error. Further, if the legend file named
“TribldError.avl” is located in the SysData directory, the output theme will be displayed using that
legend.

Any errors must be corrected prior to continuing. If the error is in the sub-watershed delineation,
correct the error and re-run this step. If the error is in the surface water theme, correct the error
in the surface water theme used as input to this step. Then, re-run this step. Remember,
however, that now the surface water theme used as input to this step is out of synch with the
original surface water theme as well as the themes derived via Step 02 and Step 03. When this
step is re-run, use the Note field on the dialog to indicate that corrections were made and to
which theme.

If no errors are detected and the legend file “TribldAssigned.avl” exists in the SysData directory,
the stream layer that is created in Step 05 will be displayed using that legend. The legend, as
shown to the right, will display each stream segment in

accordance with whether a TribID value was assigned in o] S05waters.shp
Step 04. Dark blue will indicate TribID Assigned, light blue /% Tribld Assigned
will indicate TribID NOT Assigned. The figure below displays Tribld NOT Assigned

the theme added to the view with the legend file.

« s0Bwatersshp 2]
SN Tribld Assigne
Tribld NOT Af
 S02primarypourpts
fr Intlo
Jr Outilow

2 Unknown

502waters shp
o SOtwstershedshp
| Lewis_crask_water

1 Compiled_boundari

Review the stream network to ensure complete and proper assignment of the Tributary
Identifiers. (Refer to the discussion under Step 04.)

While not visible, the stream segments will be “broken” at the points of intersection with the sub-
watershed boundaries.

Click on the button labeled Done to return to the Part B menu dialog.
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Step 06: Calculate Reach Points and Reach Point Data

This step actually traces the stream network starting at the primary pour point of the overall
watershed created in Step 02 or manually assigned by the user following Step 02. The stream
network traced is composed solely of those stream segments which were assigned a tributary
identifier in Step 04.

Attribute Fields Created for Reach Point Theme

All fields pertaining to the reach points are created in the attribute table of the reach point theme
once Step 06 is completed. While all fields are created during this step, however, not all fields are
populated with values in this step. (Refer to Appendix C and D for the list of fields associated
with each reach point and identification of the step in which the fields are populated.)

Note: All fields are created at this point to enable the user to have access to the dialog in
Step 10 for reviewing data associated with reach points.

Note: For technical reasons, the fields required for the Import capabilities provided in
Step 10 are not created in this step. They, instead, are created during the Import
function itself. This provides the mechanism to detect whether the import has occurred.
In addition, the formats of the fields in the import table are used to define the fields within
the attribute table for the reach point theme.

The fields that are populated in Step 06 are as follows:

RchPtld - As the stream network is “traced”, a Reach Point is created each time a watershed
boundary is crossed. This point is assigned an identifier in accordance with the user-specified
format (in the Format Options for Reach Pt Id’s dialog, which is accessible from the System
Functions dialog).

TribID -The Tributary Identifier (from Step 04) assigned is that of the stream flowing through the
reach point.

PPtType - The field named “PPtType” is used to identify the type of reach point. The values
assigned to the PPtType field will be “blank” for normal reach points; “Outflow” for the primary
pour point of the overall watershed; and “Terminal” for reach points that represent the terminus of
the Main Stem or a Tributary.

Note: A “Terminal” reach point represents the terminating vertex of the last polyline
segment for the Main Stem or a Tributary or the terminating vertex of the last polyline
segment for the Main Stem or a Tributary that was assigned a Tributary Identifier in
Step 04.

DistToStrt - Is the distance in feet from the reach point to the primary pour point for the
watershed.

RchDistld — An identifier assigned based upon the distance calculated for DistToStrt. The format
for this identifier is as follows:

TI-mmm.ttt
Where “TI" is the tributary identifier assigned in Step 04, “mmm” is the distance

in miles upstream from the primary pour point for the overall watershed and “ttt”
is the decimal part of the distance upstream in fractional miles.
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Assume the value of “M-006.945". That would imply that the reach point is located on the
tributary “M” and is 6.945 miles upstream from the primary pour point for the overall
watershed. This identifier provides an “address” for the reach point.

DnStrmRPt and UpStrmRPt - These fields will contain the reach point identifiers (see RchPtld
above) immediately downstream and upstream, respectively, from the current reach point.

UpStrmDA -The upstream drainage area, in square miles, for each reach point identified in the
“PptType” field as an “Inflow” point. The values in this field will be carried over from the Primary
Pour Point theme created in Step 02.

SubWSArea - The area of the sub-watershed associated with the reach point.

Note: A sub-watershed can have one and only one “outflow” point. That point is referred
to as the reach point for the sub-watershed.

DrngArea - The sum of sub-watershed areas for all of the sub-watersheds above the reach point.
This reflects the “catchment area” contributing flow to the reach point.

Latitude and Longitude - The latitude and longitude of the reach point.

SP_XCoord and SP_YCoord The VT State Plane X and Y coordinates of the reach point,
respectively.

SysRptType - The internal system value used to control the software in Steps 07 and above.
Warning: Unpredictable results, including infinite loops, will occur if values in this
field are altered.

Attribute Fields Created for Sub-Watershed Theme

RchPtld — There is a one-to-one correspondence between a sub-watershed and its reach point.
The reach point serves as the “pour point” where all of the water flows out of the sub-watershed.
The identifier of the reach point for the sub-watershed is inserted into this field.

Note: The RchPtld field provides a link to the data associated with reach points for
thematic display of that data using the sub-watershed theme.

TribID -The Tributary Identifier (from Step 04) assigned is that of the stream flowing through the
reach point and thus serving to provide drainage from the watershed.

SubWSArea - Area of the sub-watershed. This field is originally calculated in Step 01; however,
it is recalculated in this step to ensure that the area reflects that of the sub-watershed polygons.

Note: Itis possible that the user modified the boundaries of the sub-watersheds to
correct for errors or to simply adjust their configuration. In such cases, if Step 01 was not
re-run, the area of the sub-watersheds would not be accurate.

SubWSId - A unique identifier for each sub-watershed.

TribldSet - Indicates whether a sub-watershed was encountered in tracing the stream network
(using only those streams assigned a tributary identifier). Field will contain a value of “N” or “Y”;
and is used in the display of the sub-watershed theme in accordance with the legend file
“SubWSUsed.avl” (see discussion later in this section).
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Accessing the Dialog

To access the dialog for this step click the button labeled Step 06: Calculate Reach Points on the
Part B main dialog. The dialog for this step is illustrated below.

{Part B) Step 06: Calculate Reach Points

Input Theme[s}

Subatershied: [i0subwshed shp +] Theme for Sub“Watersheds to be used
Primany Pour P [S02RPm .S—_lhD | Theme for Primary Pour Pt to be used.
Surface Waters: [SO55Winal.shp = g?zrg:dfol Surface \Waters clipped to SubWatersheds to

Units i which Distances and Areas will be calculated

Lirear Writs: [Fest dreallnits [ogq Miles

Output Theme for Reach Pt

Themes resulting from this step have been created,
Reach Pts: | SOERPte02 shp =] Select Theme ta be replaced or Mew Yersion' to
create a new version.

Tobe savedin.  h:\geomorphalogyhversion3\DerivdD ata’,

Note for insertion into System Log

User Note: I

Fomnat far Reach Point [dentifiers is:
Main Stem:  MOT  [M' fram Step 04]
Trbutay:  T1.01 [T1" from Step 04) Calculate Done

To use this dialog:

e The theme representing sub-watershed boundaries will be displayed.

e The theme representing the primary pour point for the overall watershed (produced in
Step 02) will be displayed.

e The theme representing surface waters clipped to the sub-watershed boundaries
(produced in Step 05) will be displayed.

e The pre-defined name for the reach point (output) theme will be displayed.

e The format to be used for creating the reach point identifiers is displayed in the lower left
corner of the dialog box.

e Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

Note: The format, including length, of the reach point identifiers can be modified via Setup
Dialog = System Functions = Format Options for Reach Pt Id’s.

Starting the process

After the required information has been entered on the dialog, click on the button labeled
Calculate. Processing may take a few moments depending upon the hardware used.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

Upon completion
Alias of output theme for reach points: RPts

Legend file used to display reach point theme: RPts.avl
Legend file used to display sub-watershed theme: SubWSUsed.avl
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A message will be displayed to indicate the number of each type of reach point created.

#! SGAT Info: GeoSW.RPts.IbtCalc.Click x|

Ouatflows [1], Inflaws (1],
Temninal [5] and Standard [22).

0 Count of Reach Paints identified by bppe:

The theme representing the Reach Points will be saved in the DerivdData subdirectory under that
in which the ArcView project file exists. This theme is added to the user view identified on the
Main dialog.

Click on the button labeled Done to return to the Part B menu dialog.

Special Consideration for the Results of Step 06

If the legend file “RPts.avl” exists in the SysData + S0Breachptsshp

directory, the Reach Point Theme will be displayed o inflow

using that legend. As shown on the right, reach points

will be displayed in accordance with the PPtType F Outflow

assigned in this step, i.e. “Outflow”, "Terminal” and >;< ;:—*rmdina;
dandar

“Standard”. The reach point types “Outflow” and are
determined in Step 02, and are carried over into the
Reach Point theme. “Terminal” represents those reach points that are at the end of the stream
segment for which a “TribID” was assigned in Step 04. “Standard” represents all other reach
points, which are determined where streams (having been assigned a Tributary Identifier,
“TribID") cross a sub-watershed boundary.

Note: The value, in the “PPtType” field, for those reach points displayed as “Standard”
will be “blank”.

The figure below illustrates a reach point theme created in Step 06.
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The figure to the right illustrates the reach
points created (with labels applied). Itis
useful to note the correlation of the reach
points, stream network and sub-watersheds.
Specifically, the reach points fall at the
intersection of the stream network and the
sub-watershed boundaries.

If the legend file “SubWSUsed.avl” exists in the SysData directory, o] Compiled_boundaries.shp

the Sub-watershed Theme will be displayed in the view with the [ Subws Inchuded
legend shown to the right. The legend will display each sub- I sutws EXCLUDED
watershed in accordance with the value for the field “TribldSet”, £

which is assigned in this step. The value for “TribldSet” will be set to “Y” if the sub-watershed
was encountered while tracing those streams for which a Tributary Identifier (“TribID”) was
assigned in Step 04. Otherwise, the value will be set to “N”. The legend will display the values
“Y” and "N” as “Subws Included” and “Subws EXCLUDED", respectively. An example is shown in
the following figure.

A sub-watershed displayed as “Excluded”, implies that the sub-watershed was not encountered
while tracing the stream network. This, in turn, means that the streams entering the sub-
watershed were not assigned a Tributary Identifier in Step 04.

In addition, If the sum of the sub-watersheds (encountered during stream tracing) does not equal
the area of the overall watershed, an error message similar to that shown below will be displayed.

i SGAT Warning (1106): GeoSW.RPts.IbEC x|

[1106]: Sum af sub-watershed areas [22.8704] azzociated with
reach points is not equal to area of overall watershed [23.1015).

Generally the error will show the sum of the sub-watersheds being less than the area of the
overall watershed. In most cases, this is an indication that one (or more) sub-watersheds were
not encountered during stream tracing. This type of error and the general location of the stream
segments missing Tributary Identifiers will be made visible through use of the legend file,
“SubWSUsed.avl”, as described earlier.

Check the assignment of Tributary Identifiers in Step 04. If modifications or additions are made to
the Tributary Identifiers in Step 04, perform processing from Step 05 on.
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If the error message indicates that the
sum of the sub-watersheds is greater than
the overall watershed, there is a sub-
watershed line drawn above the
confluence of two streams assigned
tributary identifiers. See figure to the right.

Note: The sum of the sub-watershed
areas exceeded the area of the overall
watershed because the sub-watershed
was encountered twice during stream
tracing.

| Watershed line crosses
( above the confluence of
( two streams.

Potential Error during Stream Tracing

In order to create reach points, the stream network will be composed of only those stream
segments for which a tributary identifier was assigned in Step 04. All other stream segments are
ignored. Incomplete tracing can occur if one misses assigning a tributary identifier to an internal
segment of the main stem or a tributary. (Review the section describing Step 04 and Step 05 for
additional errors that may occur during stream tracing.)

To provide some background regarding potential errors, a description of the method implemented
for tracing the stream network and determination of reach points follows.

First, a query is made to select only those records that contain a value for the Tribld field, i.e.
those stream segments to which the user assigned a tributary Identifier in Step 04. The selected
records are saved as a temporary shape file in the Temp directory. This theme will be assigned a
name of SWTrbnn.shp, where ArcView will assign a sequential number in lieu of the “nn”.

The temporary data set will be deleted upon completion of processing, unless an error is detected
during stream tracing. If an error is detected, an error message will be issued alerting the user to
the existence of the data set so that it can be used in correcting the error encountered. The data
set can be deleted by the user without adverse affect on the operation of the Tools.

Note: If any temporary data sets having the prefix of “SWTrb” exist in the temporary
directory, ArcView will assign a sequential number that makes the data set unique.

Stream tracing will begin at the outflow or pour point for the overall watershed. Since the outflow
point is created in Step 02 as the intersection of the stream network with the overall watershed, it
is known that a stream segment will begin at the outflow point. That stream segment is acquired,
and the end vertex (opposite end of the stream segment) is used to find the next segment for
tracing. With the next stream segment, its end vertex is used to find the next stream segment,
etc.
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In this manner, the tracing then continues upstream from one stream segment to the next. At the
end of each stream segment, a test is made to determine whether a sub-watershed boundary is
coincident with that point. (Remember that Step 05 clipped the stream segments with the sub-
watershed boundaries.) If a sub-watershed boundary is found then a reach point is created at
that point.

If a point of confluence is encountered, then the stream segment chosen will be the one forming
the “hardest right turn” from the perspective of the direction in which stream network is being
traced.

If it is found that no other segments are “connected” to an end vertex, a terminal reach point is
inserted at that point. Stream tracing is then reversed and proceeds downstream.

Using the above as an outline, the figure below illustrates the order of stream tracing. (Note:
Neither sub-watershed boundaries nor reach points are shown in that figure.) Assume that
tracing begins at the confluence point in the upper right corner; and the red arrows show the
upstream direction and the green arrows show the downstream direction. Tracing occurs in the
numerical order shown. Only those stream segments to which tributary identifiers have been
assigned are shown.

Upstream
Tracing

— T ™
Downst‘ream 1 2\ \13
Tracing

If one misses assigning a tributary identifier to a segment in the middle of the main stem or a
tributary, stream tracing will stop at the ending vertex of the last segment for which the identifiers
have been assigned to contiguous stream segments. This vertex will be identified as a terminal
reach point; and any upstream segments beyond the one for which the tributary identifier was not
assigned will be ignored. (See section description for Step 04.)
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Attempt to use Surface Water polylines more than twice

Another error may also be encountered during stream tracing. Since stream tracing occurs
upstream and downstream, the maximum number of times any stream segment should be
encountered is two. As each stream segment is encountered during tracing, the field “SWUsed”
in the temporary data set (SWTrbnn.shp) is incremented and tested. If the value exceeds two,
the following error message is issued.

2 SGAT User Error (1104); GeoSW.RPEs.Ib x|

[1104]): Attempt ko use Surface Water palylines more than bwice.
Probable data eror. Processing terminated.

Following the above message, the following will be issued with the appropriate shape file name
included.

i SGAT Info: GeoSW.RPts.IbtCalc.Click x|

Tempaorary shape file SWTib1.zhp saved in directary
h:\geomorphologyiwersiondySysDatah. Review field 5wl sed
for walues > 2 to find problem records. Make comections in
Original source themes and re-un all steps in segquence.

To find the surface water segment which caused the error, add the shape file to a view. Then
open the attribute table and query the field named “SWUsed” to find values greater than two.
You can then zoom to the selected segment to find the specific location of the error

One cause of this error can be digitizing as was indicated in the error checking for Step 05. (See
section description for Step 05.)

It is also possible that a stream segment with a length less than the search tolerance used for
stream tracing has been encountered. The search tolerance is used to find segments (polylines)
connected to the end vertex of a polyline during tracing. In effect, the search tolerance defines
the radius of a circle. Any stream segments that intersect that circle are candidates for continuing
the tracing. When the Tools extension is distributed, the tolerance is set to 0.25 in view units
(which would be meters).

If the segment that you have just completed tracing is shorter than 0.25 meters, then stream
segments connected to both ends will be candidates for the next stream to trace. Depending
upon the geometry, it is possible that an incorrect segment will be selected.

As mentioned above, load the temporary data set into a view and check all stream segments
surrounding the one for which the value of SWUsed is greater than 2. Check the lengths of any
polylines connecting to that segment or within the search radius. If any are found to be less than
the 0.25 (or current value), then the error may be caused by the value used for the search
tolerance.
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To address this issue, one can reduce the search tolerance. To accomplish this, use the
Measurement Units dialog (shown below). The bottom portion of that dialog contains a control

named “Connecting Feature Search Distance”. Reduce the value shown, perhaps by half. Then,
re-run Step 06 again.

Note: To access the Measurement Units dialog, go to the Setup Dialog and click on the
button labeled system Functions in the lower left corner.

System: Measurement Units used in Anal

Wiew and Meazurement Unit

Wiew Map Units: | baters =l

Diztance Units: §

Area Units: | oo bdal =]

—

System Units [in Yiew bap Units] - Controls geoaraphic searches—

Connecting Feature Search Distance: I 0.25

N e

The connecting feature search distance is also used in Step 06 to establish the starting direction
and point for tracing the surface waters. If the primary pour point, established in Step 02, is

located within the connecting feature search distance of two (or more) sub-watersheds, then the
error displayed below will be issued.

! SGAT System Error (0014): GeoSW.Con 5[

[14): Primary pour point for overall watershed is within a distance
@ of 0.25 kMeters of multiple sub-watersheds. Cannot establish
starting paink far tracing.

April 2006 Step 06: Calculate Reach Points and Reach Point Data Page 123



The figure to the right illustrates the
situation. In this case, modify the
boundary of the sub-watershed such
that it will be located more than the
connecting feature search distance
away from the Primary pour point.
Alternatively, one could modify the
connecting feature search distance
via the dialog described earlier.

It is also possible that the initial sub-
watershed has been duplicated, i.e.
copied on top of itself. If this is the
case, the duplication will not be
apparent. To identify this situation,
select the sub-watershed theme as
the active. Click the cursor in the
middle of the initial sub-watershed.
Then, open the attribute table for the
theme. Identify the number of
records that are highlighted
(selected). If there are two or more
records highlighted, then the sub-
watershed has been copied onto
itself. Simply delete one of the
records (or as many records as it
takes to have only one record left).
Make sure that the boundary of the
remaining sub-watershed is
coincident with all neighboring sub-
watersheds.

sub-watershed
boundaries

Circle representing
Search Distance

Primary
Pour Pt

Do not proceed beyond Step 06 without cleaning up all errors. Doing so will not only

produce incorrect results; but will adversely affect the normal processing performed in the
subsequent steps. The operation of the subsequent steps depends upon correct input data.
Unpredictable results may occur, such as infinite loops, internal ArcView errors (e.q. index out of

range, “nil” objects, Segmentation Violations , etc.).
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Step 07: Calculate Valley Line and Data

Valley lines travel from one reach point to its upstream neighboring reach point near the center of
the valley and in straight line segments. Specifically, valley lines do not follow the meandering
path of a stream.

The following figure illustrates a “Valley Line” and its relationship to the valley walls, stream
centerline, sub-watershed boundaries and reach points.

/

Stream Line

Valley Walls

e /
Upstream Reach Pt
Downstream Reach Pt /

) Valley Line

Sub-watershed Lines

It is important to note that valley lines are used solely for the purposes of determining valley
length and an average width of the valley. These two values are then combined with similar data
for the stream channel to arrive at Channel Sinuosity and Valley Confinement using the following
equations:

Sinuosity = Channel Length / Valley Length
Confinement = Valley Width / Channel Width

Valley Slope = (Elevation difference between upstream & downstream reach breaks) / Valley
Length

Note: Sinuosity, Confinement, Valley Slope are calculated in Steps 07, 08 and/or 10 if
the required data is available.

In performing a geomorphic assessment, the calculated values are compared with fairly broad
ranges of values to categorize a given reach. For example, the value for sinuosity is used to
group stream channels into the following categories: Low sinuosity (sinuosity value between 1.0
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and 1.2), moderate sinuosity (sinuosity value between 1.2 and 1.5) and high sinuosity (sinuosity
value above 1.5). As a result, no attempt has been made in the processing of Step 07 to obtain
highly accurate measurements for valley length and average width.

Note: For information on sinuosity and confinement refer to the Stream Geomorphic
Assessment Handbooks available from the River Management Section of the Department
of Environmental Conservation, Agency of Natural Resources.

Requirements for Digitizing Valley Walls

In Step 07, a “valley line” will be created for those sub-watersheds in which valley walls have
been delineated. The valley line should approximate the center of the valley walls.

In Step 09, the valley walls will be used to create stream corridors in accordance with the process
described in the Vermont “Stream Geomorphic Assessment Phase 1 Handbook, Appendix E.”
Users should read and be familiar with the Appendix E of the State assessment handbook before
completing this step.

Delineation of valley walls is required only for unconfined (wide) valleys. Unconfined valleys are
often found along the main stem of the river or along the main stem of major tributaries. In some
instances, unconfined valleys may also be found on smaller tributaries. The process for where to
delineate valley walls is described in Appendix E.
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Additional criteria to which the user should adhere for digitizing valley walls are as follows:

1. Valley walls must be drawn as (or converted into) polygons.

2. For each reach point, it and its upstream reach point must be “contained” within a single
polygon representing valley walls. (Refer to preceding figure.)

3. Valley walls can be drawn such that they include multiple reaches. The figures below
illustrate a polygon drawn for valley walls that encompass multiple reaches. However,
separate polygons must be drawn for the mainstem and tributary reaches, overlapping at
the confluence point.

[ valley wall
/. Surfacew ater
s« Reach Points
[ ] so1watershed.shp

<7

Separate valley
wall polygons
drawn for ,.Jlb\

One valley wall
polygon drawn for
mainstem reaches

tributaries

5

4. Valley walls do not need to be contiguous or continuous. For example, one may be
digitizing valley walls for a tributary, and come to a highly confined valley. At that point,
one should stop digitizing valley walls. If the tributary subsequently flows into a wide

valley, one would draw another polygon for those valley walls. In such situations,
however, remember rule (2) above.
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The following figure illustrates a non-contiguous polygon representing valley walls.

f/”ﬁ(

e

Non-continuous polygon
contains both upstream and
downstream Reach Pts

7N\

5. If separate polygons are drawn for valley walls that share a reach point, then the
polygons will have to overlap such that they both include the reach point.

In the following figure, the two polygons drawn for valley walls overlap to include the common
reach point.

Overlapping Polygons

Valley Wall Polygon 1

Valley Wall Polygon 2

Common Reach Pt

Note: Drawing overlapping polygons is generally not advisable in a Geographic Information
System (GIS) as it can cause problems with normal GIS functions. However, since the valley
walls are being drawn solely for use in the Tools extension, this is acceptable. If you
subsequently need to use the valley walls (polygons) for other GIS functions, they can be
“dissolved” through use of the Geoprocessing Wizard extension provided with ArcView.
Following that exercise, any overlaps will be removed and the adjoining polygons will be
converted into a single polygon.
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In addition to the rules for digitizing the polygons representing valley walls, valley lines will only be
drawn if a reach point and its upstream neighboring reach point are associated with the same
Tributary Identifier, “Tribld”. This is illustrated in the figure below. In Step 04, the Tributary
Identifier, “Tribld”, was changed from T7 to T7..01S1 and T7..01S3 at the point of confluence.
Since there is no continuity of the Tributary Identifier, no valley line will be drawn. In such cases,
the user must revert back to Step 04 and correct the assignment of Tributary Identifiers, or
determine the length and width of the valley and enter it in Step 10. If the latter action is taken,
the user must also use Step 10 to calculate Sinuosity, Confinement and Valley Slope. Attribute
fields for the Reach Point theme

See Appendix C and D for descriptions of all fields associated with the Reach Point theme. The
attribute fields calculated in this step are identified below.

Note: All attribute fields associated with the Reach Point theme are created in Step 06.
ValyLength — Length in feet of valley line drawn.

ValyWidth — Width of valley in feet. This is calculated by obtaining the area of the valley
walls that falls within the sub-watershed and dividing that by the valley length.

ValyConfin — Valley confinement will be calculated only if channel width data is available
for a given reach. This is calculated as the valley width divided by channel width.
This data does not get imported into the DMS but can be used within the SGAT
program.

Sinuosity — Channel sinuosity will be calculated only if channel length data is available
for a given reach. This is calculated as the channel length divided by valley
length. This data does not get imported into the DMS but can be used within the
SGAT program.

ValySlope — Valley slope will be calculated only if the elevation data is available for the
reach point and its upstream neighboring reach point. Valley slope is calculated
as the difference between the elevation of upstream reach point and the
elevation of reach point divided by the valley length. The result is then converted
to a percentage by multiplying by 100. This data does not get imported into the
DMS but can be used within the SGAT program.

SysValyLen — Software generated value for valley length (refer to ValyLength above).
Maintained separately for comparison with value of ValyLength should the user
modify that value in Step 10.

SysValyWid — Software generated value for valley width (refer to ValyWidth above).
Maintained separately for comparison with value of ValyWidth should the user
modify that value in Step 10.

As indicated above, ValyConfin and Sinuosity will be calculated only if the required channel data
is available. This will occur if Step 07 is run again after Step 08. If the channel data is not
available (which would be normal if the processing steps are run in sequence), these values will
be calculated in Step 08.

Valley Slope will be calculated only if elevation data is available. This would imply that the
elevation data was entered via Step 10 and then Step 07 was run. When elevation data is
entered in Step 10, one can have Valley Slope calculated in that step by clicking on the Calc
Data button.
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In Step 10, one can modify the values calculated for valley width and valley length. Then, by
clicking on the Calc Data button in that step, all derived values will be calculated. If the valley
width and/or valley length are modified in Step 10, do not run Step 07 again, any changes made
in Step 10 will be lost.

Attribute fields for the Valley Line theme

The following attributes are included in the resulting Valley Line theme:

RchPtld — Identifier of the “downstream reach point” associated with the valley line.
Tribld — Tributary Identifier associated with the reach points for the valley line.

UpStrmRPt— Reach Point Identifier for the “upstream reach point” associated with the
valley line.

ValyLength — Length in feet of valley line drawn.

ValyWidth — Width of valley in feet. This is calculated by obtaining the area of the valley
walls that falls within the sub-watershed and dividing that by the valley length.

Using the dialog

To access the dialog for this step click the button labeled Step 07: Calculate Valley Line and Data
on the Part B Main dialog. The dialog for this step is illustrated below.

{Part B) Step 07: Calculate Yalley Line and Data

Ihput Theme Definitior

Subriyatersheds: [s00subwshed. shp = Theme for Sub-watersheds to be used.
Reach Points: [SORRPE0Z.shn = tultiple: Themes far this input created. S]e\ect Theme

to be used [|last one created shown first;

W alley alls: S00valley, walls.shp = Theme for Walley W alls ta be used

Units of Measure to be uzed
Linear Writs: I Feel

EBuffer Theme to be Created

. Existing Theme S07/alleyLine. shp for Yalley Line will
Vialley Line: [ 507 alleyLine. shp =] bereplaced.

Tobe aved in: h:\geomorphologyhwersion 34 DerivdD atah

Mote for inzertion into System Log

User Mote:

E—— g —

To use this dialog:

The theme representing sub-watershed delineations will be displayed.

The theme representing reach points (from Step 06) will be displayed.

The theme representing valley wall delineations will be displayed.

The pre-defined name for the valley line (output) theme will be displayed.

Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.
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Starting the process
Click on the Calculate button after all entries have been completed.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

During Processing

The processing involved in creating valley lines is calculation intensive and can take several
minutes or more to complete. The duration will depend upon the computer resources available
(processor speed, amount of RAM and hard disk speed) and the complexity of the valley wall
configuration.

During processing, the Status Line of ArcView will be used to indicate the progress. The left part
of the Status Line will indicate the Reach Point for which a valley line is being calculated, as well
as the number being processed and the total number to be processed. The right portion of the
Status Line will display a Progress Bar showing the percent done.

If you need to stop processing

At the far right of the Status Line is a Stop button. Clicking on that will terminate processing upon
completion of the reach point under investigation. (Note: Completion of processing for the valley
line being created may take several seconds or minutes, so have patience.) If you click on the
Stop button, processing will terminate normally and all valley lines created thus far will be saved.

=1oix

Eile  Bioject window Help

i ew | Open | Prirt. |

Step O7: Calculate ¥alley Line and Data T

Wiews Available in Project

Proiect Views: [Viewl =]

|nput Theme Definitior:

Sub’watershed: ISUUSI&C\Subwshed shp vl Source theme for sub-watershed delineations.
Reach Points: [ S06rots.shp - Reach Poirts created in Step 0E.
Walley Wwialls: | SO0cdmodvw.shp vi Source theme far Yallep Walls [Palugons].

Units of Measure to be used

Linear Urits: [ Faet vI

Buffer Theme to be Created

Output Theme:; i sO7vwbd

Ll

Tabesavedin  h'geomoiphologyiwersion2\ShapeFilesh

. . namels] with 507 ko faciitate selection - -
Status of Reach valley line is in subsequent sizps. [ Caoiee ] Dane
being calculated for.

Recommetded that you prefis output theme:

Stop Button

Percent of Step completed

N\

Calculating MOS valley ine 10 of 113, Please wait. | | {:5:4 Stop | 5

#start || (Exre NN LR ”“ 3] versionz @, Arcview GIS 3... ®step07.doc-mic. | | ‘GBEHG P wie L MDE sorem
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The algorithm developed for calculating the valley walls is fairly complex and was tailored through
testing in a wide range of valley wall delineations. However, there may be conditions under which
the algorithm will not be able to define a valley line properly. When such a condition is detected,
an error message similar to the following will be issued

SGAT ¥/N (1157): GeoSW.Yalley.IbtCalc.Click

[1157]: Calculation ermar [[1153): Yalley split by sub-watershed
9 boundary. Cannaot calculate Valley ine.) for Reach P, MO5, Do
wou want o continue with other Reach Pre?

Mo

When such an error occurs, no valley line will be created for the reach identified in the message.

In addition, the message provides the user with the opportunity to “bail out” at this point or
continue. If the No button is clicked, the valley lines that have been created thus far will be saved
in the output theme identified on the dialog; and that theme will be added to the view identified on
the Main dialog.

Clicking on Yes, will cause the software to ignore the reach point identified in the error message
and will continue on with the next reach.

Note: Multiple occurrences of the above error/continuation messages can happen.

If you encounter error conditions, please refer to the digitizing rules described earlier in this
section entitled Digitizing/Modification of Valley Lines or Data. If you have adhered to those rules,
the algorithm employed in this step has encountered a set of circumstances that prevent it from
creating the valley lines. In such cases, you can use the Measuring Tool of ArcView to obtain the
length and average width of the valley lines omitted and enter those values into the appropriate
reach points using Step 10. Then, click on the Calc Data button to have the derived data
elements calculated.

Upon Completion

Alias of output theme for valley line: ValleyLine
Legend file used to display Clipped Surface Waters theme: ValleyLine.avl

The theme representing the Valley Line will be saved in the DerivdData subdirectory under that in
which the ArcView project file exists. This theme is added to the user view identified on the Main
dialog.

Click on the button labeled Done to return to the Part B menu dialog.

Upon completion of processing for this step, a message similar to the following will be displayed.
This is a general summary of the processing that took place. The number of Terminal Reach
Points represents those which were identified in Step 06 as reach points at the ends of tributaries
identified in Step 04. Valley Walls not drawn indicates the number of reaches for which no valley
walls were drawn (or errors were encountered); and Valley Lines created indicates the number of
valley lines that were successfully created.

i SGAT Info: Geosw.Valley.IbtCale.Click x|

Reach Paints [29)
Teminal Reach Points [E)
Yallep Walls not drawn (3]

Walley Lines created [21)
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The following message will then identify the theme created and location on the hard disk where it
has been saved:

# SGAT Info: GeoSW.¥alley.IbtCalc.Cl x|

S0P/ alleyLine.shp zaved in directory:
0 h:Ygeamarphalogyswersiond D ervdD ata

Theme has been added to View: SGAT

Following completion of processing, review the valley lines created. It is possible that this
step may improperly calculate valley lines; and, therefore, valley lengths and widths.

Reviewing the Valley Lines created

Upon completion of processing, open the View to which the theme was added. Then, Zoom In to
a reasonable scale where you can view an entire sub-watershed (if necessary, you can Zoom In
closer). It would be best to start at the Outflow point for the overall watershed as this gives a
good point of reference. In a systematic manner, use the Pan tool to follow the streams up to the
terminal reach points. Check to see that the valley lines created reasonably follow the center of
the valley walls.

As you review the valley lines, keep in mind the following:

. Only that part of the valley located within a sub-watershed is considered. If the valley
walls extend laterally outside of the sub-watershed, the area outside of the sub-
watershed is ignored. This will be most prevalent where tributaries meet at a
confluence point.

. Keep in mind that if you were measuring the length and width of a valley manually, you
would be working with USGS Topographic maps at a scale of 1:24000 or 1:25000. So
trying to achieve accuracy to a high degree is not warranted.

. The valley lines should be within a reasonable distance of the middle of the valley.

. If you find a valley line that looks significantly off, determine the length of a valley line
that you would create. To do this, use the Measuring Tool of ArcView and click on
points that you would use to draw a valley line. ArcView will show the length of the last
segment and the total length on the Status Line. Double click to quit measuring. Write
down the downstream reach point identifier and the length indicated by ArcView on the
Status Line. Remember that the length reported by ArcView may be in meters (or
which ever type of “Distance Units” the user set in the “View Properties”. Convert
meters to feet by multiplying by 3.28084 feet/meter. Then, you can use the dialog for
Step 10 to compare the length that you have measured with that calculated in this step.

. This step calculates the average valley width by dividing the area of the valley (falling
within the sub-watershed) by the valley length.
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Specific considerations to keep in mind while reviewing the valley line theme also include the

following:

With the exception of confluence points, valley lines are drawn from reach point to
reach point. At points of confluences, no line is drawn to connect the tributaries. Such
a line is irrelevant in calculating valley length or width for either tributary.

Where valley lines are drawn for the terminal segment of a tributary, the valley line is
drawn to the terminal reach point and not to the end of the valley wall polygon.
Drawing the valley line to the end of the valley wall polygon would distort the valley
length when compared to the channel length; and, therefore, produce incorrect values
for Sinuosity.

If valley lines are missing, check the continuity of the Tributary Identifiers for the reach
point and all of the neighboring upstream reach points. If the Tributary Identifier of the
reach point is not the same as one of the upstream reach points, no valley line will be
drawn. Valley lines may also be missing due to errors encountered during processing.
Messages will inform the user of such errors. (Refer to the rules stated at the
beginning of this section.)

If the “appearance” of the valley line seems suspect, check to see if changing the
length would alter the category to which the reach would be assigned for Sinuosity. If
altering the length would not affect the category, then there is no need to alter the
valley line other than for visual appearance on any maps to be produced.

The following figure illustrates certain of the considerations described above:

|| Valley line segment not
‘ drawn at confluence points
“’ '

Valley Lines (Red) -
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Digitizing/Modification of Valley Lines or Data

One has the option to modify the theme in a variety of ways to improve the visual appearance of
the valley lines or to increase their accuracy. Specifically, one can edit the valley line theme to
include missing valley lines or alter existing one by moving vertices. If modifications are
performed to obtain more accurate valley lengths, the attribute table will have to be edited to
update the valley lengths in the field ValyLength.

Note: Remember if the Calculate button of ArcView is used to update the valley lengths,
ArcView will return the lengths in the units set for Map Units for the view. This will
generally be in meters for the State of Vermont. The following equation can be used in
the Calculate Dialog to obtain lengths in feet:

([Shape].ReturnLength * 3.28084)

Valley widths will have to be obtained by measuring the width of the valley in several places. The
multiple readings would then have to be averaged and included in the attribute table for the field
ValyWidth.

WARNING: The above approach will update the Valley Line theme; however, it will not affect the
Reach Point theme, which is the repository of all data calculated in the Tools. The revised values
for lengths and widths will also have to be entered into the reach point theme using Step 10.

REMEMBER if you enter data via Step 10: Re-running Step 07 will cancel any changes
made via Step 10.
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Step 08: Calculate Channel Width and Stream Data

Using the data from Step 06, attribute values are calculated for the reach point and surface water
theme. All linear distance values will be calculated in accordance with the units (feet) specified

on the dialog.

Note: Do not attempt to change the units of the data. Doing so will produce unexpected

results.

Attribute fields for the reach point theme

See Appendix C and D for descriptions of all fields associated with the Reach Point theme. The
attribute fields calculated in this step are identified below:

Note: None of the calculations are imported into the DMS. They can be used in SGAT
and ten they are re-calculated in the DMS.

Note: All attribute fields associated with the Reach Point theme are created in Step 06.

Chanlwidth —Width of the channel in feet per equation ¢ +a*x*e. The default calculation

of the channel width is through the equation:
0.0 + 10.18 * (DrngArea) >*°
Where DrngArea is in Square Miles (from Step 06 and Step 02).

Note: The constant, coefficient and exponent in the equation can be modified by
via Setup Dialog = System Functions - Channel Width Calculation.

Note: The user may subsequently alter the values for Channel Width in Step 10.
If altered, the derived value for Valley Confinement must be re-calculated in that
step. Warning: If modifications are made in Step 10, do not run Step 08
again. This will result in canceling any changes made in Step 10.

TotStrmLen — Total length of all streams within the boundary of the sub-watershed

“served” by the reach point.

ChanlLen- Length of channel, in feet, for the main stem or tributary from the reach point

to the next upstream reach point.

ChanlSlope — Channel slope is the difference in elevation at the upstream end of the

channel and the downstream end of the channel divided by the Channel Length.
Elevation of the reach points can only be entered in Step 10 following completion
of Step 06. The values will be calculated if the elevation data is available.

ChanlSnuos — Channel sinuosity is the Channel Length (ChanLen) divided by the Valley

Length (ValyLen). The values will be calculated if Valley Length information is
available (from Step 07 or Step 10).

Note: The user may subsequently alter the values for Valley Length in Step 10. If
altered, the derived values (Channel Sinuosity and Valley Slope) must be re-
calculated in that step. Warning: If modifications are made in Step 10, do not
run Step 07 or 08 again. This will result in canceling any changes made in
Step 10.
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SysChanWid — Software generated value for Channel Width (refer to ChanlWidth

above). Maintained separately for comparison with value of ChanlWidth should
the user modify that value in Step 10.

ValyConfin — Valley Confinement is the Valley Width divided by the Channel Width. The

values will be calculated if Valley Width data is available (from Step 07 or
Step 10).

Note: The user may subsequently alter the values for either Valley Width or
Channel Width in Step 10. If altered, the derived value for Valley Confinement
must be re-calculated in that step. Warning: If modifications are made in Step

10, do not run Step 07 or 08 again. This will result in canceling any changes
made in Step 10.

Attribute fields for surface water theme

The attributes listed below are calculated and added to the surface water theme.

RchPtld — Assigned to each stream segment. This provides the user with the ability to
select streams that fall within the sub-watershed served by a given reach point.

SWLength — The length of each stream reach.

ChanlWidth — This value will be assigned to only those stream segments which have
been assigned a Tributary Identifier in Step 04. This value will be used in Step
09 for creating stream corridors through buffering.

To access the dialog for this step click the button labeled Step 08: Calculate Channel Width and
Stream Data on the Part B main dialog.

The dialog for this step is illustrated on the next page.

{Part B) Step 08: Calculate Channel Width and Stream Data

Input Theme(s}

Sub-aatershed: [00subwshed.shp =1 Theme for Sub-watersheds to be uzed.
Surface Water: I 5055w Final shp | ggirgzdfol Surface Waters clipped to Sub-watersheds to
Reach Paints: [S06RF02 sh = Multiple Themes far thiz input created. Select Theme:

to be used (last one created shown first).

Linear Urits of Measure to be uzed

Linear Units: [Fast

Combine Surface 'WWater Segments with the Same Trb 1D and Reach Pt 1D

V¥ Dissolve Surface ‘Water Allows combining polline segments with the same reach

point and tributary identifiers for thematic display of
Huiput Theme: [S085wFinalDshv.shp e e

Tobe saved in: h:geomorphologyhwerzion3hD envdD atah

Mote for inzertion into System Log

Uger Mote: ||

Calculate Cone
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To use this dialog:

e The theme representing sub-watershed delineations will be displayed.

e The theme representing surface waters clipped to the sub-watershed boundaries
(produced in Step 05) will be displayed.

e The theme representing reach points (produced in Step 06) will be displayed.

e Click in the check box for “Dissolve Surface Water” to place or to clear a check mark. If a
check mark is found in that check box, a separate theme will be created containing the
surface water segments “dissolved”. In performing the “dissolve”, all surface water
segments having the same reach point identifier and tributary identifier will be combined
into a single polyline. The name of the resulting theme will be the same as the surface
water theme selected as input with the letters “Dslv” appended to the ended. See dialog
box above for an example.

e Enter a comment/note in the Note text field to describe any conditions, error corrections,
etc. that may aid in understanding the process used in developing the assessment data.

Starting the process

After the required information has been entered on the dialog, click on the button labeled
Calculate. Processing may take a few moments depending upon the hardware used.

Note: Refer to the section entitled “Common Dialog Operations in the Stream
Geomorphic Assessment Tools” for common error and warning messages.

During Processing
During processing the reach point identifiers associated with a sub-watershed (in Step 06) are

used to find the corresponding reach point in the reach point theme. If a miss-match occurs, the
following error message will be displayed.

2 SGAT User Error (1008); GeoSW.RPEs.Ib x|

zub-watershed theme for digitizing emors [RchPtd field blank)

[1002]): Unable to find reach point in intemal list. Check
O and run processing steps in sequence from Step 0 on.

The occurrence of the error message generally means that the theme selected for sub-
watersheds is not the same one that was used in Step 06 when the reach point theme (selected
on the dialog for this step) was created. Verify theme selection and/or restart the steps from Step
06 and run all steps in sequence.

Note: It is critical that any given theme be used consistently in all steps. For example,
the sub-watershed theme supplied by the user should be used in all subsequent steps
that require a sub-watershed theme. Data (refer to Appendix C and D) is added or
modified in the attribute tables of themes in many steps. Subsequent steps require that
data to be present and consistent with other themes.
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Upon completion

Upon completion the following message will be displayed to summarize the processing that took
place.

i SGAT Info: GeoSW.CalcChan.btCale.Click x|

straam lengths, sinuosity, vallsy confinement and channel slopes

SOERPtz01.shp updated with channel widths and lengths, taotal
0 [if reach pt elevations present).

The attribute tables for reach point theme and for the surface water theme will be updated as
described earlier.

If the user checks the option box Dissolve Surface Water, the theme will be added to the view
but will not be turned on automatically.

The figure to the right
shows the Dissolved
Surface Waters and the
reach points. While not
visible, all of the stream
segments (polylines)
associated with the
same reach point and
tributary identifiers are
combined into a single
polyline. This theme is
intended solely for use
in thematic display of
data pertaining to
reaches or tributaries.
This theme should not

be used for any
analytical purposes.

Click on the button labeled Done to return to the Part B menu dialog.
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Step 09: Calculate Stream Corridors (Buffers)

This step enables one to create stream corridors (or buffers) using the themes for valley walls,
meander centerline, sub-watersheds, surface waters and reach points. The stream corridors will
only be created for the main stem and tributaries (i.e. those stream segments to which a tributary
identifier was assigned by the user in Step 04).

0 The corridors generated in this step reflect the process described in the Vermont “Stream
Geomorphic Assessment Phase 1 Handbook, Appendix E”. Users should be familiar with
the information provided in Appendix E of the handbook before completing this step.

If the application selected on the Setup Dialog is either FEH-Option 1 or FEH-Option 2, then the
button to access Step 09 will be disabled. Buffering to create fluvial erosion hazard zones is
conducted in Part E of the Tools. In addition, the following message will be displayed when the
Part B dialog is selected from the Main Dialog.

i SGAT Warning (1108): GeoSW.5ubWshe x|

[1108): Application selected on Setup Dialog prevents use of
© butfering wia Step 09. Use FEH [Part D) for creating FEH
Zones. Usze of all ather steps are permitted.

The parameters may vary for the development of individual buffers around different features, e.g.
stream centerlines, meander centerlines and valley walls. These parameters are defined in a
buffer reference table associated with each application. Once an application is selected via the
Setup Dialog, the buffer reference table is automatically identified.

Through a buffer reference table the component buffers to be used in defining a stream corridor
are identified. The following list certain fields included in those tables and identify their use:

Default buffer (DefaultBuf) — A fixed distance to be used in creating a buffer around the
stream centerline. If the distance is zero, no default buffer will be created.

Stream Centerline (StreamCL) — A channel width multiplier used to create a buffer
around the stream centerline. If the value is zero, no buffer will be created.

Meander Centerline (MeanderCL) — A channel width multiplier used to create a buffer
around the meander centerline. If the value is zero, no buffer will be created.

Stream Centerline without a Meander Centerline (SCLNnoMCL) — A channel width
multiplier used to create a buffer around the stream centerline for reaches where
no meander centerline is present. If the value is zero, no buffer will be created.

Valley Toe (ValleyToe) —