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Chapter 1 — Project Summary



Overview

Historically, wetlands were seen as inhospitable and an encumbrance to humans. In the U.S., we
have been extremely efficient at draining our wetlands and as a result have lost almost half of our
wetlands. In some areas, more then 90% of the wetlands no longer exist. We now realize that
wetlands are an extremely important component to our ecosystem. A few of the benefits include:
acting as a filter for cleaning water, providing flood control, providing habitat for over 300 fish and
bird species, and acting as a carbon sink.

The U.S. Fish and Wildlife Service (FWS) is the principal Federal agency that provides wetland
information to the public. Mapping wetlands is a key information component because it allows
resource managers to develop management plans, assess impacts, develop habitat models, perform
habitat surveys, and analyze trends. The FWS established the National Wetlands Inventory (NWI)
in 1974 to provide resource managers with information on the location, extent, and types of
wetlands.

The NWI for the Great Lakes was accomplished from the late 1970s to early 1980s. Updated the
NWI for the Great Lakes is imperative for conservation planning and habitat modeling for many
conservation organizations and natural resource agencies. However, with limited budgets, the FWS
NWI program does not have the funding to accomplish updates of whole states. Therefore, a
consortium of public and private organization is developing wetland mapping standards so that
other groups performing wetlands mapping can standardize methods for inclusion into the NWI.

Ducks Unlimited (DU) is leading a consortium of partners in the Great Lakes to accomplish an
updated NWI that can be used for multiple resource activities. DU is also working closely with the
FWS to develop efficient methods for tracking wetland changes over multiple time periods. The
goal of the NWI1 update for the Great Lakes is to provide a current wetlands data layer for habitat
modeling and resource management, identify potential areas for wetland restoration activities, and
to provide information on status and trends of wetlands.

Justification

Ducks Unlimited, Inc. (DU) and its partners have recently completed a research project in the Great
Lakes for breeding mallards. The results of the research were used to develop a planning tool that
allows resource managers to identify priority areas and acre goals for restoration, enhancement, and
protection of habitat in order to reach the Upper Mississippi River — Great Lakes Joint Venture
goals for breeding mallards. When implementing the habitat models and planning tool across the
Great Lakes, the limiting data layer was the availability of current and consistent wetland
information. This problem was recognized when comparing the 2001-2003 field information from
the mallard study to the NWI data. A current wetlands layer was also the limiting data layer in
another project on identifying all-bird conservation areas in the Western Lake Erie basin and the
Saginaw Bay Watershed. Additionally, DU and its partners are currently working on a two-year
research project on spring stopover sites for waterfowl and shorebirds — where wetland types play a
vital role.

In light of the past experience and anticipated future use of the NWI data, DU completed a pilot
project to update the NWI layer for part of Michigan with funding from the U.S Fish and Wildlife



Great Lakes Coastal Program and the Upper Mississippi River — Great Lakes Joint Venture. The
pilot project was performed to test the methodology for updating the NW1 utilizing on-screen
digitizing and digital orthophotos over a large geographic area. The pilot project was successful and
has led to engaging other organizations (due to limited FWS funding) in implementing the update
for the Great Lakes. The need for this information is great and diverse as can be determined from
the current list of cooperators involved in the project — from transportation to environmental to
recreational.

Wetland Data

The primary source data for this project is the U.S. Fish and Wildlife Service’s National Wetlands
Inventory (NWI) which was accomplished using aerial photos from the late 1970s to 1980’s (see
Figure 1). The NWI does not exist for Wisconsin because the Wisconsin DNR was performing a
wetland inventory at the same time. For Wisconsin, the Wisconsin Wetlands Inventory will be used
for the update. For Ohio, some of the NWI is not in digital format and therefore needed to be
scanned and rectified before the update could occur.

Figure 1. Dates of the aerial photos for the original NWI delineation



NWI Data

A seamless National Wetlands Inventory (NW1) data set is maintained by the U.S. Fish and Wildlife
Service (FWS) in a Master GeoDatabase (MGD). This data set contains the most recent digital NWI
data for the United States. When updated NW1 data is delivered to the FWS, it is uploaded into the
MGD and the original NWI data is archived.

Ducks Unlimited received from the FWS a DVD with an ArcSDE export (check out date: February
1, 2006) of the USGS MGD for the lower 48 States. This export was loaded into Ducks Unlimited’s
SDE database and clipped to the five state area using USGS 1:24,000 quads as the bounding area
(referred to as DU MGD throughout the remainder of the document).

Aerial Photos

Both spring and summer aerial photos will be used in the update process. The spring photos are best
to identify the seasonal wetlands and forested wetlands and the summer photos are best to identify
the emergent, aquatic, and farmed classes. The spring photos were typically acquired from state
agencies that contracted the photo flights. The summer photos were acquired from the Farm
Services Agency’s National Agricultural Imagery Program (NAIP). Digital Elevation Models
(DEM), hydric soils (from NRCS SSURGO data), and USGS Topographic maps may also be used
when available to aid in the updating process.

The Michigan NWI1 data will be updated using spring CIR photos from 1998 and summer natural
color photos from 2005 (NAIP).

Ancillary Data

In cases where the wetland interpretation of the aerial photos is not clear, ancillary data can be
useful in determining the existence and class of the wetland. Ancillary data sets include
topographic maps, hydric soils, SSURGO Special features, and wetland restoration project sites.

USGS Topographic Maps

The digital raster topographic maps can be beneficial when identifying wetlands by looking at the
contour lines (wetlands don’t generally occur on slopes) and wetland symbols.



Hydric Soils

The Hydric soils attribute from the county level SSURGO soils can be beneficial when identifying
wetlands because most wetlands are going to occur on hydric soils.

10



No NWI wetland identified, but hydric soils present

SSURGO Special Features

The SSURGO Special Features identifies special features (including wetlands) that are too small to
map within the soil polygons. Much like the wetland symbols on the topographic maps, this layer
can be useful identifying small wetland areas.

Wetland Restoration project sites

Ducks Unlimited has a point file for all of its wetland restoration projects. This layer can be helpful
in identifying newly created wetlands and determining the wetland class.

11



Chapter 2 — System Architecture

12



NWI Master Geodatabase

The FWS administers a seamless version of the NWI as part of the National Map in an ArcSDE
master geodatabase for the FWS. The NWI master geodatabase is in Albers Equal Area projection.
All updates will conform to this projection system. DU received an export of the NWI MGD from
the FWS and imported the geodatabase into DU’s MGD. The exported NWI geodatabase included
all the available digital NWI data for the lower 48 states. This database was subset to all the USGS
1:24000 quads that intersect DU’s Great Lakes/Atlantic Region. This project will follow the
guidelines in the “Wetlands MGD Check-out Instructions” as developed by the FWS and USGS.

Database Setup

The National Wetlands Inventory (NWI) data is stored within a single database at Ducks
Unlimited’s Great Lakes/Atlantic Regional Office. The database, entitled “vector,” was created
using ESRI ArcSDE 9.1 SP1 and Microsoft SQL Server 8.0 software and resides on DU’s GLARO
network on the glaro_sde server.

The first steps performed upon configuration of the database server and data drives were to install
the database software, create the geographic data repository, and configure backups. Specific steps
are outlined below:

Software Installation

1. Microsoft SQL Server 8.0 was installed using Windows authentication. Tempdb is located
on the F:\ drive.
2. ESRI ArcSDE was installed.

Database Creation

3. In SQL Server Enterprise Manager, a new database named ‘vector’ was created to hold
vector datasets used at GLARO. The default Primary file location of G:\MSSQL\Data was
accepted. The location of the transaction log was changed to E:\ in order to separate it from
the datafile drive.

4. Three filegroups were created. The SDE filegroup was made to contain the database’s SDE
system files. The NWI filegroup was made to contain the NWI data. Finally, the TOPO
filegroup was created to hold the topological data associated with the NWI data. A single
data file was created for each in G:\MSSQL\Data.

5. Three separate database roles were created. The dataowner role was created for data
ownership. The dataeditor role was created to allow edits to the data. Lastly, the
databrowsers role was created to permit simple data viewing.

6. The ESRI ArcSDE post-installation software was run to create the SDE repository, to
authenticate the software, and to create a service.

7. Finally, the dbtune.sde file was edited to reflect the filegroup specifications outlined above.

13



Database Object Creation

Feature Class Creation

The U.S. Fish and Wildlife Service (FWS) delivered to Ducks Unlimited its NW1 data as an SDE
export file (wet_poly feb_1 2006) containing all wetlands within the United States. To better
manage this data in the context of this project, wetlands outside Ducks Unlimited’s Great
Lakes/Atlantic Region Office region were deleted and new fields were added to record the update
process. This was done by importing the entire dataset, creating a duplicate shell schema with no
data, and appending desired data into the shell. The creation of a new feature class with these new
fields is outlined below:

1. The sdeexport file was imported using the following command:

sdeimport -o create -1 ¢_wet_poly feb 1 06,shape -f\c_wet poly feb 1 06.000 -k nwi -i
vector_sde -u glarogis -p *******x*

2. The sdeexport file schema was exported by specifying a where clause condition that is not
met by any data. The following command was executed with the indicated results:

C:\arcgis\ArcSDE\sglexe\bin>sdeexport -1 c_wet_poly feb_1 06,shape -a all -f

C:\arcgis\ArcSDE\sglexe\sdeexports\wet_poly_schema.sdx -w "ATTRIBUTE = 'Xxx™" -i
vector_sde -u glarogis -p ********

ArcSDE 9.0 SQL Server Build 1926 Fri Mar 19 13:29:17 PST 2004

SDEX File Export Administration Utility

Exporting ArcSDE object to "C:\wet_poly schema.sdx™ in SDEX 9.0 export format ...
Exporting table "c_wet_poly feb_1 06".

Spatial column "SHAPE"

No matching records found or table is empty.

Only the table's schema information is exported.

0 features converted.

0 features exported.

3. The sdeexport file schema was imported into the vector database. The new feature class was
created and named ‘wet_poly.” The following command was executed with the following
results:

C:\arcgis\ArcSDE\sglexe\bin>sdeimport -o create -1 wet_poly,shape -f
C:\arcgis\ArcSDE\sqglexe\sdeexports\wet_poly schema.sdx -k nwi -i vector_sde -u glarogis

- p *khkhkkkkk

ArcSDE 9.0 SQL Server Build 1926 Fri Mar 19 13:29:17 PST 2004
SDEX File Import Administration Utility

Importing SDEX from C:\arcgis\ArcSDE\sglexe\sdeexports\wet_poly_schema.sdx ...
Importing spatial column "“shape”

14



5.

6.

0 record read.
0 record stored.

Features within the Ducks Unlimited’s GLARO region were appended to the wet_poly
feature class:
a. Merged USGS 24k shapefile features in GLARO region with

W:\GLARO\SDE DATA\quad_areas.shp features that cover shoreline areas not in

USGS coverage to create coverage of GLARO region. Output as
W:\GLARO\SDE_DATA\quadareas_union.shp.

b. Selected quad features by state.

c. Selected c_wet poly feb_1 06 features that have their center in selected quad
features.

d. Using ArcToolbox Data Management Tools/General/Append, appended currently

selected features to wet_poly.
e. Cleared selected features.

Additional fields deemed necessary for the documentation of the update process were added

to the feature class. The added fields are:

NWI_KEY LONG INTEGER
STATUS SHORT INTEGER
CONVERSION_TYPE STRING (1)
PARTIAL STRING (1)
IMAGE_DATE STRING (15)
INACTIVE_DATE STRING (15)
FIELD_VERIFIED STRING (1)
COMMENTS STRING (255)
UPDATE_OPERATOR STRING (50)
UPDATE_DATE DATE

A ‘status’ subtype was created to apply topological restraints within the ‘active’ and
‘inactive’ subsets. To assign a topology rule to such subsets of data, a subtype must be
defined for the field. Therefore, a status subtype was assigned for the STATUS field.

Domains were created and assigned to support the projects data management guidelines. The

following domains were created:

Field(s): STATUS

Domain: Status

Field Type: Short integer
Code/Description: 0/ACTIVE
Code/Description: 1/INACTIVE

Field(s): CONVERSION_TYPE
Domain: CONVERSION_TYPE

Field Type: Text

Code/Description: A/AGRICULTURE
Code/Description: D/DEVELOPMENT
Code/Description: RRRECREATION
Code/Description: O/OTHER
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Field(s): PARTIAL, FIELD_VERIFIED
Domain: Y/N

Field Type: Text

Code/Description: Y/YES
Code/Description: N/NO

Field(s): ATTRIBUTE
Domain: ATTRIBUTE
Field Type: Text
Code/Description: thd

Field(s): UPDATE_OPERATOR
Domain: UPDATE_OPERATOR
Field Type: Text
Code/Description: (per user)

8. A feature dataset was created to hold the wet_poly feature class and its necessary
topological rules. The dataset’s spatial extent was defined by importing the wet_poly feature
class’ extent.

9. The topological rules for the wet_poly feature class’ STATUS field subsets were created.
Features with the attribute ‘active’ within the STATUS field were given the topology rule:
“must not overlap.” Likewise, features with the attribute ‘inactive” within the STATUS field
were given the topology rule: “must not overlap.”

10. The attribute values for certain fields were populated at the beginning of the update process.
The populated fields and their assigned values are listed below:

Set status for all features = 0/Active
Set NWI_KEY = OBJECTID
Correct 'ATTRIBUTE' values

11. To utilize the NWI Object Inspector, an editing tool designed by GLARO to better enable
and standardize the update process (explained within the Process Management section of
this document), a change was made to an SDE system table for the wet_poly feature class
and checked-out feature classes. The GDB_ObjectClasses table was opened, and in the
record with name ‘WET_POLY,’ insert the following in the EXTCLSID field:

{D6956100-2A7F-4999-B766-682E79BEB4FA}

Parent Table Creation

12. It was deemed necessary to record all parent-child feature relationships within the updated
NWI dataset. Therefore, a single table was created to record all parent-child relationships.
The new table was created using the glarogis schema. The table was created by executing
the following commands:

CREATE TABLE PARENT
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(

nwi_key int,

parent_key int,

unique (nwi_key, parent_key)
) ON NWI;

NWI_SEQ Table and Procedure

13. To ensure that newly created features within the updated NWI dataset are provided a unique
identifier, as were features within the original dataset, a database object was created that
would provide each newly created feature with a new and unique ‘NWI key.” The
NWI_SEQ table was created using the glarogis schema to provide NWI keys to newly
created features. The table was created by executing the following commands:

create table nwi_seq (ID int)
insert nwi_seq select 14079586

create procedure nextval

@ID int output

as

update nwi_seqsetID=1D+1, @ID=ID +1
go

Database Backups

The vector database on glaro_sde is used to store and serve data. Data is not typically edited directly
in the database. Instead, data is updated in a disconnected repository, with updates applied to a layer
in one operation. Because the data is not actively edited in the database, log file recovery is not
needed. Therefore, the vector database is set to the Simple recovery model. A full backup is taken
every weekend, with differential backups taken every night. Additionally, the log file is truncated
nightly.

GLARO uses the vector database to store and serve multiple feature classes not pertaining to NWI.
Therefore, in the event of an editing or data synchronization error, it may not be prudent to restore
the entire database in order to retrieve one data layer. Consequently, the wet_poly feature class,
which is the only feature class that undergoes regular edits, is exported every weeknight. Exports
are saved for a full week, after which point they are overwritten. Also, one export per week and one
export per month are archived. If necessary, these exports may be used to restore the wet_poly
feature class only.

Database Maintenance

The wet_poly layer and database undergo periodic maintenance for which all users check in their
edits that are then reconciled and posted. After all versions are deleted, the database is compressed
(as the SDE user) and the layer is unregistered as versioned (as the dataowner). This writes all data
updates to the wet_poly table. After this is done, the wet_poly feature class is analyzed and the
feature dataset is then re-registered as versioned.
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As routine, the parent table is inspected for NWI key/parent key combinations recorded that no
longer exist. Periodically, queries are run to verify that the NWI key and parent key features both
still exist. Orphaned records are deleted.

Geodatabase Versioning

The DU MGD administrator is the only person that has permission to edit the DU MGD. The DU
MGD will be registered as versioned, which will allow multiple users to edit the data
simultaneously. Analysts will edit a version of the master database, not the actual database (see
Figure 1). The version will appear the same as the original, however, instead of being a copy or
modifying the original data, edits are stored in separate geodatabase system tables. The DU MGD
administrator will only post edits after any conflicts have been reconciled and the edits have been
checked for quality (see QA/QC section).

Data Editors

As GLARO employs a multitude of interns and volunteers to assist in the update process, additional
data editors are commonly added. The following steps detail the creation of a new NWI Update data
editor:

Create a login for the new data editor

1. Open the SQL Server Enterprise Manager on glaro_sde.
2. Expand navigation tree to Local Server > Security > Logins
3. Right-click on 'Logins' and select ‘New Login..." Make the following entries and click 'OK":
Login name
SQL Server Authentication
Password
Database: vector

Create a user account for the new data editor

4. Navigate to Local Server > Databases > vector > Users

5. Right-click on 'Users' and select 'New Database User..." Make the following entries and
click 'OK":
Login name: Select login created in step 1.
User name: User name will automatically populate with the login name.

6. Database role membership: public will be checked by default, also grant the sde_dataeditor
role.
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Data Model

Geodatabase Feature Dataset
Spatial Reference is as follows:

Projected Coordinate System:
Name: NAD 1983 Albers
Alias:
Abbreviation:
Remarks:
Projection: Albers
Parameters:
False_Easting: 0.000000
False_Northing: 0.000000
Central_Meridian: -96.000000
Standard_Parallel_1: 29.500000
Standard_Parallel_2: 45.500000
Latitude_Of_Origin: 23.000000
Linear Unit: Meter (1.000000)
Geographic Coordinate System:
Name: GCS_North_American_1983
Alias:
Abbreviation:
Remarks:
Angular Unit: Degree (0.017453292519943299)
Prime Meridian: Greenwich (0.000000000000000000)
Datum: D_North_American_1983
Spheroid: GRS_1980
Semimajor Axis: 6378137.000000000000000000
Semiminor Axis: 6356752.314140356100000000
Inverse Flattening: 298.257222101000020000

X/Y Domain:
Min X: -3350595.000000
Min Y: -729611.000000
Max X: 18124241.450000
Max Y: 20745225.450000
Scale: 100.000000

Data Dictionary

One of the challenges in updating the NWI is to design a system that tracks the historic wetland
information so that wetland trends and potential restoration sites (wetlands that have been
converted) can be identified. A solution was developed by adding attributes to the current database
that identified the converted and partially converted wetlands. These additional attributes allow for
flexibility in selecting current NW1 polygons, historic wetland polygons, or a combination of both.
This system also allows for easy tabulation of the current status of wetlands, wetland trends, and
identification of converted wetlands for potential wetland restoration activities. Therefore, several
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attribute fields will be added to the DU MGD (see Table 1 and Figure 1). For a more detailed
description on how the attributes are used, see the “Update Procedures” documentation.

The updated NWI database includes a number of attributes for each wetland feature. Some of these
attributes were of the original NWI data. However, as previously discussed in this document,
GLARO added a number of attributes to assist in the documentation and management of the update
process. A full list of attributes and their definitions follows: Those in italics were added to the
FWS layer by Ducks Unlimited.

WET _POLY

OBJECTID OID (4)
ATTRIBUTE STRING (20)
HGM_CODE STRING (10)
QAQC_CODE STRING (9)
WETLAND_TYPE STRING (50)
ACRES DOUBLE (8)
DECODE STRING (40)
NWI_KEY LONG INTEGER
PARENT_KEY LONG INTEGER
STATUS SHORT INTEGER 0/1
CONVERSION_TYPE STRING (1) A/D/R/O
PARTIAL STRING (1) Y/IN
IMAGE_DATE STRING (15)
INACTIVE_DATE STRING (15)
FIELD_VERIFIED STRING (1) Y/N/NULL
COMMENTS STRING (255)
UPDATE_OPERATOR STRING (50) *
UPDATE_DATE DATE DEFAULT
SHAPE GEOMETRY (4)
SHAPE .area DOUBLE (0)
SHAPE.len DOUBLE (0)
OBJECTID Automatically generated feature id.
ATTRIBUTE Habitat classification
HGM_CODE Code generated by the U.S. Fish and Wildlife Service
QAQC_CODE Code generated by the FWS QA/QC tool
WETLAND_TYPE Text field describing the NWI wetland
ACRES Acreage
DECODE Link to the NWI online decoder
NWI_KEY Unique id for wetland features
STATUS Current status of the feature, either Active or Inactive
CONVERSION_TYPE Purpose for which a wetland was converted, either Agriculture,
Recreational, Development, or Other
PARTIAL Was derived from a prior wetland
IMAGE_DATE Vintage of imagery used to create polygon

INACTIVE_DATE
FIELD_VERIFIED

COMMENTS

UPDATE_OPERATOR

UPDATE_DATE

Vintage of imagery used when polygon was inactivated

Whether or not the wetland has been verified in the field, either Yes,
No, or Null

Comments

User that made updates

When updates where made
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Primary/Foreign Keys, Cardinality, Relationships

There is a many to many relationship between the wet_poly table and the parent table. The nwi_key
field in the wet_poly object is the primary key while the nwi_key field in the parent table is the
foreign key.

Domains

Field(s): STATUS

Domain: Status

Field Type: Short integer
Code/Description: 0/ACTIVE
Code/Description: 1/INACTIVE

Field(s): CONVERSION_TYPE
Domain: CONVERSION_TYPE

Field Type: Text

Code/Description: A/AGRICULTURE
Code/Description: D/DEVELOPMENT
Code/Description: R/RECREATION
Code/Description: O/OTHER

Field(s): PARTIAL, FIELD VERIFIED
Domain: Y/N

Field Type: Text

Code/Description: Y/YES
Code/Description: N/NO

Field(s): ATTRIBUTE
Domain: ATTRIBUTE
Field Type: Text
Code/Description: (per user)

Field(s): UPDATE_OPERATOR
Domain: UPDATE_OPERATOR
Field Type: Text
Code/Description: (per user)
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Chapter 3 — Editing Environment
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Database Connection

This section details how to set up the editing environment in ArcGIS. These steps need to be

performed one time only.

Step 1: Set up Database Connections in ArcCatalog

1. Launch ArcCatalog

2. Expand Database Connection in the catalog tree, double-click on 'Add Spatial Database

Connection', enter the following parameters in the dialog, and click 'OK":

Enter the nsername and
password that you
received from the gde
adrministrator

Be swre to uncheck
“Bave Version'

3. Repeat Step 3, using Service: 5152, but leaving ‘Save Version’ checked:

\—\-\__

Spatial Database Connection

2

Server ImE‘ﬂ'II]EIEi
Service: |5151
D atabase: |

(I supported by your DEMS)

Aot

— Ig&arngis

)

|n:|xl:l:|:|x-|

/Pazswond

Yersion
[ SaveVersion

Test Connection

=]

ey

Cancel |
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Step 2: Add Editor and Disconnected Editing toolbars

If the Editor and Disconnected Editing toolbars are not present in the ArcMap user interface, they
need to be added. First, check for the presence of the following toolbars:

Editar i | j | j

Disconnected E...[X]
BEE D

If one or both do not exist, go to View > Toolbars and check 'Editor' and 'Disconnected Editing'.
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NW!I Object Inspector Installation

Edits made to feature classes that are derived from the wet_poly layer must be made using the NWI
Object Inspector. This custom attribute editor includes changes to the attribute dialog, plus actions

triggered by editing events.

Installation
1. Navigate to \\Drake\Archive\lnstalls\GIS Misc\NWI\NW!I Object Inspector and execute
Setup.exe. Follow the steps in the installation wizard to install the application.

2. Edit the registry
a. Go to Start > Run, and type ‘regedit’. Click *‘OK”.
b. In the Registry Editor, navigate to My
Compute\HKEY_LOCAL_MACHINE\SOFTWARE\DU\NWI:

c. Edit each of the three registry keys by double-clicking on the ‘“Name’ value, editing
the text, and clicking ‘OK’.

i.  Attributes Enter attribute values desired in the Attribute combo
box. Separate each value with a comma.
ii.  ImageDate Enter the vintage of the background imagery for the

state you will be working
iii.  UpdateOperator Enter your database username. This follows the
naming convention <first_initial><last_name>.
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Using the Object Inspector

The Object Inspector is the tool that ArcMap uses to edit the attributes of a selected feature during
an edit session. DU has customized the standard Object Inspector for the NW1 update to improve
the efficiency of the update process.

Edit Session

Upon commencement of an editing session, the Object Inspector will determine whether you are
editing NWI data or not. If you are making NW!I edits, it will automatically capture edit events that
properly manage your data.

Attribute Edits

All attribute edits made during an edit session must be made through attribute edit window (Object
Inspector). Do not make any attribute edits via other means:

Edits to Multiple Features

Just as with the standard attribute editor, edits can be made to multiple features at once. To do so,
click on the layer header in the left panel. Edits made to any attribute will apply to all selected
features:
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Global Variables

The global variables need to be set when the analyst first starts a county. The update operator will
be set based on the login name, be sure this is set to the proper name. The image date will be the
date that is filled in for the Inactive Date if a polygon is inactivated or for the Image Date if a new
polygon is created. For Northern Ohio, the image date should be set to 2006 and southern Ohio,
2007. Indiana and lllinois the image date should be set to 2005. For Michigan, the image date
should be set to 1998, with manual updates to 2005 when changes occur. Attributes that occur
frequently (ponds — PUBGX) can be placed in the attributes box. These attributes will show up in
the pull down menu for quick assess. There are over 2,000 unique NW!I attributes, so it would not
be efficient to put all of the attributes in the pull-down menu.
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Edit Operations

The nwi key and parent key(s) are managed during Create Feature, Copy/Paste, Cut, and Clip
Polygon edit operations. During all other edit operations, the nwi key and parent key(s) must be
managed manually.

Create Feature
When a feature is created, the Object Inspector automatically populates the NWI key, Status, and

Image date.

Automatically
populates the
NWI Key,
Status, and
Image Date

Copy and Paste
When a feature is copied and pasted, the copied feature is automatically made inactive, and the
parent key for the new feature is set to the nwi key of the copied feature.

Automatically
populates the
NWI Key, Parent
Key, Status, and
Image Date for
the new polygon,
and inactivates
the original

polygon
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Clip Polygon

When a feature is clipped, the Object Inspector automatically populates the NWI key, Status, Image
Date, and Parent Key, if applicable.

Automatically
populates the
NWI Key, Status,
Image Date, and
Parent Key if
applicable

Attribute

The attribute field contains a drop-down list of often-used values (add new values in the Global
Variables tab). Any of these values may be selected, or the user may type in a new value. The list
may be edited by added and deleting codes from the Global Variables tab.

NWI Key

The NWI Key is locked from editing by the user. This field is autopopulated by the application for
new features. The value in this field can be copied and pasted into the parent key field. See section
on “NWI Key Updates” if you need to change the NWI key for a feature.

Manual NWI Key Updates

For special cases where NWI Keys were not automatically updated, a utility has been created to do
s0.

Installation

1. Open ArcMap and create a map document that includes the NWI personal geodatabase
feature class that will receive updates.

2. Open the *Customize’ dialog > Comments tab. Select the target map document or template.
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3. Click *Add from file’, navigate to V:\Installs\GIS Misc\NWI\UpdateNW!1 and select
UpdateNWI.dll.
4. Drag the UpdateNWI command button onto the toolbar:

Use
5. Select the features to be updated.
6. Click on the ‘NWI’ button.

Note: The Update NWI1 tool will function whether there is an active edit session or not. If there is an

active edit session and the Object Inspector is visible when the tool is run, the Object Inspector will
not be present when the tool completes, even though the edit session will still be active.
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Chapter 4 — Overview of Updating Process
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The NWI layer will be updated using spring and summer digital orthophotos. The spring photos are
best to identify the seasonal wetlands and forested wetlands and the summer photos are best to
identify the emergent, aquatic, and farmed classes. Digital Elevation Models (DEM), hydric soils
and USGS Topographic maps may also be used when available to aid in the updating process. Only
wetland polygons will be updated (no lines or points), as the Wetlands MGD Check-out Instructions
(USFWS, 2004) state; “Linear delineations of wetlands are discouraged” and “The wetlands MGD
will no longer support wetland point features.”

The updating process will involve displaying the original NW1 layer on top of the digital
orthophotos on a section-by-section basis (1 square mile, approximately 1:10,000). The minimum
mapping unit for the update is approximately one-tenth of an acre. The photos will be interpreted as
to whether the wetland still exists, if it has changed class, has been spatially modified, or remains in
the same condition as the original. A unique system to track the changes to the wetlands was
devised through the use of a NWI key and parent key (see Figure 4) A photo interpretation key and
the existing NWI data will be used to assist the interpreter in determining the wetland condition and
class.

Any wetlands that were either missed by the original NWI1 or have been created will be digitized
and attributed. All existing wetlands that do not spatially register with the digital orthophotos will
be modified to match the photo. “New” and modified wetlands will be classified to the class level of
the NWI classification scheme according to the USFWS NWI Photointerpretation Convention. The
water regime will be attributed to the best of the interpreter’s ability and the special modifiers will
be attributed when necessary. When the interpretation is possible at the subclass level, they will also
be included.

If there is confusion as to the wetland type or condition during the photo interpretation process, they
will be flagged for field verification in the database. A map of the flagged wetlands will be
produced and sent to cooperators or DU field staff for field verification. Once field verified, the
attributes will be updated and the verification process will be noted.

The first step in the NWI updating process is to receive a copy of the FWS NWI Master
Geodatabase (MGD) and import the database into DU’s Geodatabase (DU MGD) (see Figure 5 for
an overview of the NWI process). The photo interpreters will be updating the NWI on a county-
wide basis, therefore, the second step is to have the photo interpreters “check out” a version of the
MGD for their county to perform the update. Once the update is completed for their county, the
third step is to run a QA/QC process to verify the attributes and spatial integrity. The fourth step is
to perform the field verification and circulate the draft update for comments from cooperators. The
fifth step is to post the version back to the DU MGD. The final step is to return the updated NWI to
the USGS MGD. For a more detailed discussion on the geodatabase (DU MGD) and update
process, please refer to the “Data Management” and “Update Procedures” documentation.

Following Figure 5 there is a procedural checklist that lists the steps for the NWI update. The
remaining chapters will document the process for completing these steps.
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NWI Key/Parent Key Example

%
NWI Key = 101 |

DRAINAGE_TYPE
PARTIAL
IMAGE_DATE 1978
FIELD_VERIFIED
COMMENTS
UPDATE_OPERATOR
UPDATE_DATE

Status becomes
inactive (1) if there
is a change in future
updates

Time 1

OBJECTID

NWI Key = 102
Parent Key = 101

TV OO T

FIELD_VERIFIED

COMMENTS

UPDATE_OPERATOR RDM

UPDATE_DATE 2005

A new polygon is created
that can be linked back
to original data through
the Parent_Key

Figure 4: Wetland tracking over time.
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Time 2

Time 3

NWI Key = 102
NWI Key = 103 Parent Key = 101
Parent Key = 102 | | Status = inactive
N Conversion = A
RN — 0 Partial = Yes

If a polygon needs to be

split, both of the new polygons
can be linked back to the original
data through the Parent_Key



County checked

USFWS NWI Master out for editing R,
Geodatabase

(USGS MGD) Database VEdiFab'e . [ county | _
sent to DU ersion o Editor
database
Database returned [ county | |
DU NWI Master
Geodatabase
(DU MGD) Update »| County | | Editors
Editor update
Final Process NWI
QA/QC ——
.| County | |
i\ Editable Editor
sAsedss Version of .
n database Corrections
Update
L made .| County | |
Y Verification 4 Editor
process
FiehA FGL QAIQC [

Sites

Verification Selected

Version run through
quality assurance

Figure 5. The NWI update process.
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NWI Update Procedural Checklist

CHECK OUT PROCESS

(1) Pl checks out county from DU NWI Geodatabase

D 2) Pl(;) updates NWI status layer for county (Status = “In Progress”)

UPDATE PROCESS
D 3) Pl performs update on county
[ 1 4) P1y) runs QA/QC tests
[ ] 5) Pl visually checks 10% of grids in county

D 6) Pl submits county to Analyst for QA/QC
D 7) Analyst performs QA/QC and checks in data

D 8) Analyst updates NWI status layer for county (Status = “Complete”)
D 9) DBA post draft data on web site

FIELD VERIFICATION PROCESS

10) Pl updates NWI status layer (Verified -= “In Progress”)

11) Ply) runs field selection process
12) Pl produces field maps

13) MAN enter maps into database
14) MAN sends maps to cooperators

15) Pl organizes field data and adds field data to the point file

1 O O O O Odo

16) Pl updates assessment table with field results
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[ 117 Pl verifies field data and update/correct NWI layer
[ ] 18) Pl submits verified county to Analyst for final QA/QC
D 19) Analyst performs QA/QC

D 20) Analyst updates NWI status layer (Verified -= “Complete”)

INTREGRATION BACK INTO FWS NWI
D 21) Analyst prepares data to be sent to FWS
D 22) Analyst performs final QA/QC
D 23) Analyst creates metadata
D 24) Analyst sends data to the FWS

D 25) Analyst updates NWI status layer (Status = “Final”)
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Chapter 5 — Check-Out Process
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Create the Data Repository

1. Launch ArcCatalog and create a personal geodatabase to hold your edits. Store the
geodatabase in D:\Working and use the naming convention County ST.

Add Data to ArcMap

1. Launch ArcMap

2. Add data from database connection (Database Connections > Vector > NWI)

3. Add feature datasset vector. GLAROGIS.NWI. This will include the WET _POLY feature
class, as well as a county layer and a reference grid.

4. To symbolize, right-click on layer and select 'Properties'. Click on the 'Symbology’ tab.
Symbolize active and inactive features as desired.

5. Add imagery and other pertinent data (hydric soils, topographic map, etc)

Check Out Data for Edits

ArcGIS manages data edits by multiple users by implementing "versions” of data layers. Rather
than making edits directly to the wet_poly layer, editing is performed on disconnected versions of
the data which are stored in personal geodatabase format. Each user creates and edits a copy, or
version, of a feature class. Upon the completion of each county, the data administrator will

reconcile edits and post them to the master data layer. The users then create another version, and the
process begins again.

Step 1 & 2 below can be skipped by using the CheckoutSelection tool. This tool performs the
selection process and you can skip to Step 3. To add this tool to your tool bar, select Customize
from the Tools pull down menu in ArcMap.

Toolbars Commands lOptions]

Show commands containing: ||

Categories: Commands:
3D Analyst A &3 3D Analyst Layer List Control A
3D View Add Features to TIN...
Adjustment Area and Volume...
Advanced Edit Tools 4= Contour Tool
Animation Create TIN From Features. .
ﬁrcgad Featuresto 3D...
A:ETEETbO)( j%‘a,:nterpolate Line Tool
i = Interpolate Point Tool
Aftribute transfer =
CAD Z-Interpolate Polygon Tool
Cadastral @=+Line of Sight Tool
Pimim M emebnrn b Matural Neighbors... 4
Savein: |MNormal.moxt ﬂ Keyboard... Add from file... Close ‘
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Then click on the “Add from file” button at the bottom of the form. Navigate to V:\Installs\GIS
Misc\NWI\CheckoutSelection and select the “CheckoutSelection.dll” file. From the Comands box
on the form you should see the text “CheckoutSelection”. Drag and drop this onto your toolbar.
When you click on this button on your toolbar, it will ask you for the state and county you would
like to select. You can then skip to step 3.

1. Select the target county.
2. Under Selection > Select by Location, select all features from the WET_POLY and
NWI_RefGrid_2000m layers that intersect the selected features in NWI_County:

Select By Location

Letz pou zelect features from one ar maore layers bazed on where they are located
in relation to the features in anather layer.

| want to:

|seleu:t features fram ﬂ
the following laver(z):

[w|"ECTOR.GLAROGIS WET_POLY

vectar GLARDGIS . MWwWI_RefGrid_2000m
[] wector GLARDGIS. Mw_Courky

[ Only show selectable layers in this list

that:
| intersect ﬂ
the features in thiz layer;
| vector, GLAROGIS.NWI_County -l
[v Use selected features [1 features zelected]
[ Apply a buffer to the features in vector. GLAROGIS . NwW_County
| | -]
Fresiew

The red features represent the features in vector. GLAROGIS. M _County.
The highlighted cyan features are selected becausze they
interzect the red features.

OO Q 6’30\/)

Foints Lines
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3. Click on the 'Check Out' tool on the Disconnected Editing toolbar:

Disconnected E...[X]

P2 3

4. Indicate the geodatabase as the output location. Name the check-out with the name of the
county and state. Leave all other parameters unchanged and click 'Next':

Check Out Wizard

Thiz wizard lets wou check out data from this geodatabase to another geodatabaze where it can be edited.
By default, all feature clazzes and tables in the map are checked out, along with any related data.

Checking out data frorm: GLARDGIS. glarogiz - glara_sde
f+ Data
" Schema Orly

YWhich geadatabase do vou want to check aut ta?
C:MProgram FilesharcGlS \bin CheckOut_Output. mdb =

[ Be-uze schema if the geodatabase already containg the schema for the check-out

YWhat do wou want to call this check-out?

|Dupage_IL|

[ Show advanced options for overiding check-out defadlts when | click Nest

About Checking Out Data

| Mewxt > | Cancel

5. On the second window, check 'Change the layers and tables to point to the checked out data'.
Click 'Finish':
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Post Check Out Options

“What do you want to do once the check out has been completed?

" Mo further action

{* iChange the layers and tables to point to the checked out datz

Save a copy aof thiz map document with the layers and tables pointing at
the check-out data:

a

Surmmary...

< Back | Finizh | Cancel

Now, all edits will be made to the new version of WET_POLY.
6. Save the map document (.mxd) file.

Update NWI Status Layer

In order to keep our cooperators informed of the status of the NWI update project, we have created
a web page with a ArcServer application to identify which counties we are currently working on
and which ones are completed. The ArcServer application uses the NW1 Status layer within our
Geodatabase to create the map. Once you check out a county for the updating process, you will

need to update the NWI Status layer for that county.

1. Add the NWI Status layer to ArcMap Database Connection > Vector > NWI Other > Status

2. Start Editing
3. Select County and change the status to “In Progress”
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Editor >+ B | M # |~ Checkout Selection <3 e $* %% (%) = & Task: | Create New Feature > | Target: | vector.GLAROGIS.Statu ™
=

- £ Layers
= vector.GLAROGIS.Status
[ <all other values=
STATUS

B Completed

M Final .

= s ull

-1 vector.GLAROGIS. Status Property Value
+- Barry OBJECTID 403
NAME Barry
STATE_MAME  Michigan
STATE_FIPS 26
CNTY_FIPS 015
FIPS 26015
STATUS |<N I=
VERIFIED i
Shape.area
Shape.len
|‘I features < 3
Display | Source | Selection E| 202 n g

Status Layer Definitions

Status
In Progress - County has been checked out and the update is currently taking place

Complete - County has been QA/QC’ed and checked back into the geodatabase
Final - Sent to the US FWS for inclusion in the NWI MGD
Verified
In Progress - Wetlands have been selected for field verification and maps have been sent to
cooperators
Complete - Field verified wetlands have been checked, point file has been created,

wetlands have been updated, data has been checked back into the
geodatabase.
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Chapter 6 - Update Process
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County Updates

The NWI update will be performed on a county by county basis. Preferably no two counties will be
checked out at the same time due to overlapping wetland polygons.

Reference Grid

A square mile reference grid was created to track the progress of the NWI update through the
county. The grid size was created so that one grid would be viewable at 1:10,000 on the monitor.
Once the analyst completes the grid, a graphic is placed in the grid cell to identify its completion.
The grid allows the analyst to keep track of the progress and aids in quality control.

Creating a New Feature

Interpretation

The first step in creating a new wetland feature is to identify an unidentified wetland in the aerial
photography. In this early spring color infrared image, there is dark area in an agricultural field.
This area has different coloring and texture than the surrounding farm field. Also, it does not have
plow lines going through it, suggesting that it is too wet to be farmed.
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The same area is shown in a summer true color image. This is a good example of an emergent
wetland.
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Digitize the Feature
1. Todigitize this area, click on ‘Start Editing’ in the Editor drop-down box on the Editor
Toolbar.
2. Make sure the Task is set to ‘Create New Feature’ and the Target layer is set to
‘WET_POLY:ACTIVE’.
3. Using the Sketch tool, digitize the area around the feature.

Update the Attributes
4. Open the attribute window either by right-clicking on the polygon and selecting
‘Attributes...” or by clicking on the Attributes button on the Editor toolbar. In the Attribute
window that opens, input an appropriate habitat classification value either by selecting the
code from the drop down box or by typing it in. The feature in the example has been coded
as Palustrine Emergent, which has a code of PEM. Please refer to the Photo Interpretation
Guide for determining which NWI code to call the wetland.

5. Note that by default, all newly digitized features will be assigned an NWI Key and will be
given a Status of ‘Active’.
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Modifying a Feature (Full)

Interpretation

In the lower left corner of the following image, the PUBGX polygon is too small for the current size
of the excavated wetland. In this situation, we must replace the existing polygon with a new, larger
one that properly represents the current state of the wetland. The original feature will be assigned a
Partial value of “No’ and no conversion type indicating that the wetland was modified either
spatially or a change in class (emergent to shrub). This change will most often occur with a change
in the NWI code (see next example).

Inactivate the Old Feature
1. Select the polygon and open
the Attribute window. Make
the following changes:
e Status = Inactive
e Conversion_Type = Null

e Partial = NO
2. Copy the NWI Key to the
clipboard.

Create the New Feature

3. On the Editor toolbar, set the task to ‘Create New Feature’.

4. Using the Sketch tool, draw a new polygon around the wetland area.

5. Paste the copied NWI Key from the inactivated polygon into the Parent Key field of the new
polygon. This indicates that
the new wetland feature was
created out of the loss of the
old.

6. Enter the habitat
classification for the new
feature in the Attribute field.
In the example, the new
wetland has been classified
as a Palustrine
Unconsolidated Bottom,
Permanently Flooded and
Excavated, indicated by a
code of PUBHX.
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In the following example, the selected polygon was labeled PFOY. From the Spring CIR imagery
and the summer natural color imagery you can see the tree shadows from the surrounding forest in
the SE portion of the selected polygon. This indicates that the polygon is probably not a forested
class and should be labeled as a shrub class. This polygon will be copy and pasted with the original
PFOY polygon inactivated with no conversion type and partial equal to “No”. The new polygon
will be labeled as PSS1B with the parent key copied from the NWI Key of the PFOY polygon.
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Modifying a Feature (Partial)

Interpretation

In the image to the right, a PFO/SS1C polygon is
partially overlapping a newly excavated area. In this
case, the original wetland has partially changed its
form. The original feature will be inactivated and will
be assigned a Partial value of “Yes’, indicating that
the existing wetland evolved from the old.

Inactivate the Old Feature

1. Select the polygon, copy the NWI Key, open
the attribute table and make the following
changes:
e Status = Inactive
e Conversion_Type = NULL
e Partial = YES

2. Copy the NWI Key to the clipboard.

Create the New Feature
3. On the Editor toolbar, set the task to ‘Create
New Feature’.
4. Digitize the area around the new, wetland.

5. In the Attribute window, paste the NWI key from the previous polygon into the new
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polygon’s Parent
Key field.

Enter the habitat
classification for the
new feature in the
Attribute field. In the
example, the new
wetland has been
classified as a
Palustrine
Unconsolidated
Bottom, Permanently
Flooded and
Excavated, indicated
by a code of PUBHX.



Converting a Feature (Full)

Interpretation

A fully converted polygon is a wetland that no longer has evidence of existence. These polygons

have been altered due to Agriculture, Development or Recreation. In cases in which none of these
reasons apply, a feature can be assigned a
Conversion Type of Other.

Inactivate the Feature
1. Select the converted polygon and open the
Attribute Table
2. Change the following Attributes:
e Status = Inactive
e Conversion_Type = Agriculture
e Partial =NO
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Converting a Feature (Partial)

Interpretation

The wetland represented by the
polygon in the following image
has been partially converted to
agricultural use. The polygon
needs to be altered to indicate that
the only remaining active portion
lies within the forested area.

Copy the Feature

1. Select the PSS1/EMB polygon and copy it to the clipboard.

2. Paste the copied feature into the view. This results in a copy of the original polygon in the
same place as the original. The original polygon is automatically inactivated. The new
feature is assigned a parent key of the old feature, and is selected for further editing.

Reshape the New Feature

3. On the Editor toolbar, set
the task to ‘Cut Polygon
Features’. Cut the copied
polygon along the
boundary of the current
and former wetland. In
the example, the feature
is cut along the treeline.
Be sure to begin and end
the cut outside of the

polygon.
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Complete Conversion

4. After completing the cut operation,
three polygons remain: the original
polygon and two new polygons.
Select the original polygon and
make certain the Status = Inactive.
Set the appropriate
Conversion_Type, and set the
Partial = Yes.

5. Select the new polygon which
represents the current wetland
extent. Confirm that the Parent
Key of this new, active polygon
matches the NWI Key from the
original, inactive) polygon.

6. Delete the remnant polygon,
representing the converted area.
This leaves two remaining
features: the original, inactive
polygon and the new, active one.



Correcting a Feature

Interpretation

Due to digitizing or georeferencing error, some polygon features do not accurately represent the
wetlands from which they were created. If a polygon is clearly meant to cover a wetland area which
it currently does not, the polygon should be shifted or otherwise edited to accurately represent the
corresponding wetland. In such cases, it is interpreted that the original feature is being corrected.
Therefore, no attribute changes shall be made.

Shifting the Feature
1. Click on the polygon to highlight it.
2. Drag the polygon over the wetland.

Correcting the Feature
1. Double-click on the polygon within it to view its vertices.
2. Holding the cursor over a vertex will produce a diamond shape around the vertex. When this
appears, one can safely move the vertex without shifting the entire polygon. Continue
moving vertices until the polygon accurately portrays the wetland.

(Sometimes using the “reshape feature” task is faster and easier then moving the vertex.)
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Changing the Habitat Classification

Interpretation

Sometimes, wetlands evolve from one type to another. In such cases, the Attribute value must be
changed to indicate an alteration from one habitat classification to another. In the 2003 summer
imagery shown below, there is a polygon labeled PFO5F, indicating Palustrine Forested, Dead,
Semipermanently Flooded.

In the 2005 spring infrared image shown below, we see that the same farm is now being developed.
The wetland area is still there, but the trees have been removed, so the Forested designation no
longer applies.

Copy the Feature
1. Select the polygon, then Copy and Paste it. This action will set the Status = Inactive for the
original. Manually set the following values:
e Conversion_Type = NULL
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e Partial = NO.
2. Copy the NWI Key from the original feature and paste it into the Parent Key field for the

new polygon.

Update the Habitat Classification
3. Change the Attribute to a more appropriate value. In the example, the feature is defined as a
Palustrine Unconsolidated Bottom, Intermittently Flooded, Excavated, orPUBGX.
4. The resulting image shows both Attribute values labeled over the wetland area, as well as
the orange hashes indicating the inactive parcel. The copied polygon is still active.
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Using the attribute transfer tool

The Attribute Transfer Tool is useful in situations in which a polygon is attributed correctly, but is
spatially incorrect. Here is a PUBG polygon that has expanded in the aerial imagery. This wetland
must be digitized again to show its correct boundary, as well as the attributes will have to be
transferred as this polygon will replace the incorrectly-sized polygon.

1. Create a new polygon outlining the correct boundary of the wetland.
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2. Open the Attribute Transfer Mapping toolbox. In the toolbox, select WET_POLY for the both the
Source layer and the Target layer. Then click on the “Auto Match’ button (but DO NOT check the
Transfer Geometry) and click OK. This step will only need to be done once for each county being
worked on.

3. Deselect both polygons and then click on the Attribute Transfer tool. Click within the boundary
of the original polygon (if both polygons overlap, then the “Select a Source Feature” box will
appear. Select the original polygon from the list and click OK). Next, click within the boundary of

the new polygon.
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4. Select both polygons to verify that the Attribute Transfer tool worked properly. If it did, then
delete the original polygon.

Here is what the image will look like when this task is completed.
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Special Rules and Considerations

1. Ifapolygon is determined to be fully converted, it can only be a parent to another wetland if
there is a specified Conversion Type. Otherwise, its NWI Key is never copied and pasted
into a new wetland.

2. Wetland features with invalid habitat classification attributes can be corrected without
further edits being made.

Backups

Ducks Unlimited does not back up individual computers. It is the responsibility of the analysts to
create a zip file of the personal database and map document on at least a daily basis and copy the
zip file to the network drive (W:\GreatLakes NWI_Update\Data Backup).

QAQC Procedures

Once the photo interpreter has completed the NWI update for a county, the version will undergo
quality assurance/quality control (QA/QC) before the database administrator posts the version to the
DU MGD. The first QA/QC process involves two steps. The first is to run DU’s 17-step attribute
verification tool that checks for any errors in the additional attributes that were added by DU. The
second step is a topology validation in which it is confirmed that no active features overlap and no
inactive features overlap. The second step in the QA/QC process is for a different interpreter to
visually verify 10% of the county. The third step is to run the USGS NWI attribute and verification
tool (created through a cooperative effort between the U.S. Fish and Wildlife Service and the U.S.
Geological Survey) to check for NWI attribute errors and spatial errors. The counties must pass the
USGS attribute and verification tool in order for the USGS to accept the update back into the USGS
MDG. (For more information on the USGS NWI attribute and verification tool, see
http://capp.water.usgs.gov/FWS_web/tools.htm.) Once the version has completed the QA/QC
process, it will be posted to the DU MGD by the database administrator. This posting process will
update DU’s Master NWI geodatabase and effectively make any and all edits permanent.

During the QA/QC procedure, geodatabases are stored at
W:\NWI_Update\GreatLakes NWI_Update\Finished Geodatabases, and status is tracked via the
QAQC Status.xls spreadsheet that is located in that directory.

Self Validation

DU NWI QA/QC Validations

The data editor runs 17 data validations on the wet_poly dataset as a first step in the QA/QC
process. As previously discussed, the validations were designed by GLARO to assure adherence to
logical and technical rules for the dataset. The validations are listed below:

Test 1: If a feature is inactive and was created prior to 1998, it shouldn't have parent key.
Test 2: The parent key should not equal the nwi key for a single feature.
Test 3: The nwi key cannot be duplicated.
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Test 4: Active features should not have drainage types or partial values.

Test 5: If there is a drainage type, partial should be attributed.

Test 6: If a feature is fully drained, it cannot be a parent to another feature.

Test 7: If partial equals yes and drainage type is null, the parent and child objects must have
different attributes.

Test 8: Inactive date cannot be earlier than or equal to image date, or be null, on inactive
features.

Test 9: If partial equals yes, a feature should be the parent key to an active feature. If partial
equals no and drainage type is null, a feature should be the parent key to an active
feature.

Test 10: If a features is inactive, partial must be attributed.

Test 11: All features should be active or inactive.

Test 12: All features should have an attribute value.

Test 13: A feature's parent key should always be the nwi key on an inactive polygon.

Test 14: The attribute must be valid on active features.

Test 15: Image Date must not be null or 0, and cannot be greater than 1997 for original features
(with few exceptions).

Test 16: Active features cannot have inactive dates.

Test 17: The inactive date on a parent feature cannot be greater than the image date on its child.

First, the operator that worked the county will run a set of tests via ArcToolbox. To install the NWI
QAQC Toolbox, follow these steps:

1. Open ArcMap, show the ArcToolbox window by clicking on the icon: g

2. Right-click on the *ArcToolbox’ header and select ‘Add Toolbox’.

3. Navigate to V:\Installs\GIS Misc\NWNQAQC Toolbox, select ‘NWI QAQC Tools’, and
click “‘Open’. This adds the toolbox to your map document.

4. Right-click on the ‘ArcToolbox’ header again and select Save Settings > To Default. Now,
every time you open ArcToolbox, the NWI QAQC Toolbox will be included.

To use the toolbox, you first need to set up your data validation environment. Add the wet_poly
feature class to be validated as well as any relevant imagery and other data. Begin an edit session
before running the validation script.

The validation script can be run two different ways. First, it is executed by double-clicking on the

NWI Validations script in the NWI1 QAQC Toolbox. Select the wet_poly feature class and the
appropriate test.
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Second, it can be run via the command line. Show the command line window by clicking on the
appropriate icon: £ Run the test by typing “NWI_Validations” followed by the input feature class
and the test. For example: NWI_Validations WET_POLY 'Test 1'

Run the tests in order, being sure to select the wet_poly feature class from the list of layers in your
map document (A) rather than navigating to the feature class (B).
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A) Selecting the wet_poly feature class from the list of layers in the map document.

B) Selecting the wet_poly feature class by navigating to its location on disk.

Each test selects features that fail, but does not automatically refresh the view. To see if any features
were selected, click on the ‘Selection’ tab in the Table of Contents to see how many features in

wet_poly are selected:

To view selected features, refresh the view, or use the attribute inspector to zoom to each. The
attribute inspector will automatically list all selected features in its left window pane. You can zoom

to each by right-clicking on the feature label and selecting ‘Zoom To’:
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Further detail on each test is included in the Help for the NWI Validations script. Access the help by
right-clicking on the script and selecting “‘Help’, or by clicking on the Help button on the script
dialog window.

Topology

Additionally, no active features should overlap active features and no inactive feature should
overlap inactive features. To validate topology, a topology rule must be created in the personal
geodatabase. Active and inactive overlaps must be tested separately.

Open ArcCatalog, navigate to the personal geodatabase and select the NWI feature dataset.
Right-click and select New > Topology.

Accept the default name and cluster tolerance.

Select the wet_poly feature class to participate in the topology.

Accept the default rank.

Add the rule that active features must not overlap one another. To select active features only,
drop down the feature class combo box and expand the wet_poly feature class.

7. Finish the wizard and validate the entire topology.

S~ wd P

To view and edit topology errors:
8. Open ArcMap. Add the topology rule and associated feature class.
9. Add the Topology toolbar to the map document.
10. Start editing the wet_poly personal geodatabase feature class
11. Use the error inspector and topology validation tools to correct and track errors.

Once complete, the topology rule must be changed to validate inactive rather than active features.
To do so, close out of ArcMap and return to ArcCatalog. Edit the topology created earlier, removing
the previous rule and replacing it with one for inactive features. VValidate and correct errors as
before.

Cross Validation

A different data editor is asked to review 10% of the completed counties updates as the second stage
in the QA/QC process. This is done by randomly selecting 10% of the 2000 meter grid cells that
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intersect the county. Do so by adding the NWI_RefGrid_2000m feature class from the personal
geodatabase. Manually select 10 percent of the grid features, and export to a ‘QAQC’ feature class
in the same geodatabase. (This preserves a record of the area that was checked.) Visually inspect all
selected grid cells. If the reviewing editor finds an unacceptable amount of errors, the county is sent
back to the original editor for revision and the QA/QC process begins anew.

Administrator VValidation

As the third and final step in the QA/QC process, a data administrator reviews the county’s NWI
update. The data is spot checked at the beginning of the process and visual inspections continue
throughout the final stage of QA/QC. After the initial spot check, the FWS’ attribute validation tool
is run. Once any errors found by the FWS’ tool are corrected, DU’s 16 validations are rerun. If any
errors are found, they are corrected. All of the steps are repeated until both sets of validations find
no errors. The final step is to revalidate topology.

Checking In Data

Upon completion of QA/QC process for each county, the data must be checked back into the
database.

Check In Edits

1. Open ArcMap, add the wet_poly personal geodatabase feature class.

2. Click “Check In’ on the Disconnected Editing toolbar. Leave ‘Reconcile and Post with
parent version” unchecked and click “Finish’. Access the SDE feature class as the user which
checked out the edits. Connect to the version that is checked out (Although any version can
be used at this point, it will be important in the next step that you connect to the checked-out
version, so it is best to establish that connection now.) This will allow ArcMap to unregister
the checkout after checking in the data.

Reconcile and Post Edits

3. Add the wet_poly feature class from the SDE database. Connect as the user that checked out
the edits to the version that is being checked in.

Start editing the SDE workspace.

Click on the ‘Reconcile’ button on the Versioning toolbar.

Reconcile against the sde. DEFAULT version.

Click on the “Post’ button on the Versioning toolbar to post the edits to the sde. DEFAULT
version.

No ok

Update NWI Status layer

Once the update NWI1 county is reconciled and posted to the SDE databse, the Analyst updates the
NWI status layer for that county to “Complete”. This information then gets posted to the web site
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for the cooperators to view. At this stage the county has been updated, but still needs to go through
the field verification step in order to be “Final”.

Post Completed Counties on Web Site

The completed counties will be posted on the DU NWI1 web site in shapefile format. This allows
the cooperators to use the draft data and provide feedback before the update is finalized.
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Chapter 7 - Field Verification and Assessment
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The field verification will serve two purposes: 1) to help clarify any wetlands that are ambiguous in
the photo-interpretation process, and 2) to access the accuracy of the NWI update. Field staff from
project cooperators and DU will be used for this process as available.

Ambiguous Wetlands

During the interpretation process, there will be some wetlands that can’t be positively identified by
wetland type or determine if it still exists from the digital orthophotography. In these cases, the
wetlands will be flagged in the NWI geodatabase and a map will be made for field inspection. The
maps will be sent to the field staff for field inspection to determine their wetland type and status.
Once determined, the NWI geodatabase will be updated with the field verification information and
noted in the attributes that the wetland was field verified.

NWI Assessment

The NWI assessment will primarily be an assessment of the wetland status and class. It will not be
an assessment of the full NWI classification scheme (subclass and modifier level). Funding to
perform a full accuracy assessment of the wetland types is cost prohibitive for this project. The goal
of the field assessment is to sample 1% of the wetlands per county and assessing the status and
wetland class through a simple field card and digital photo. DU does not have enough field staff to
visit all of the sites, so a database of field staff from DU cooperators and volunteers for the Great
Lakes will be generated that includes the geographic area each field staff is willing to visit. Once
the field samples are selected, they will be sent to the field staff in the representative areas for field
verification.

The 1% sample will be stratified based on wetland class and status. Only wetlands close to roads or
on public land will be chosen. Once the samples are generated, a field inspection will be conducted
by driving to each site, recording the wetland type, and taking a digital photo of the wetland. The
methods for the field inspection will be patterned off of Ohio NRCS’s field inspection of wetlands
in 2006. The resulting field data and photo will be entered into the DU MGD. An error matrix and
Kappa statistic (Story and Congalton, 1986) will then be compiled and analyzed by comparing the
photo interpretation to the field conditions.

Field Verification Goal

Following updates to the National Wetlands Inventory (NWI), Ducks Unlimited’s Great
Lakes/Atlantic Regional Office (GLARO) will conduct an accuracy assessment of the inventory’s
wetland classifications. The assessment will (1) evaluate the accuracy of classifications assigned to
wetlands original to the NWI, (2) evaluate the accuracy of classifications assigned to wetlands new
to the NWI and (3) evaluate the accuracy of wetlands identified as converted. 1% of wetlands
within the updated NW1 will be field verified.
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Field Verification Process

Participants

GLARO will contact cooperating partners and volunteers to identify those willing to assist GLARO
in field verification. Typically, participants will be familiar with wetland classifications. GLARO
will then match participants with wetlands within areas that they may conveniently visit.

Field Verification Materials

Each participant will be provided with: a set of directions, maps of the wetlands to be field verified,
and a photographic guide to wetland classification. GLARO will also provide disposable digital
cameras to participants who require them.

What is asked of participants?

Participants will be instructed through provided directions to visually inspect each wetland, assign a
wetland classification and then take a photograph. The participants will then be instructed to return
all field verification materials to GLARO.

Wetland Selections

Percentage Goal

GLARQO intends for 1% of all wetlands within a county to be field verified. As a variety of
problems may prevent the successful verification of a wetland, a surplus of wetland selections will
ensure that this goal is met. 2% of wetlands will therefore be selected for field verification. The
entirety of this 2% selection will be given to project participants with the intention of at least 1%
visited in the field.

Grouped Selections

As previously stated, this assessment intends to (1) evaluate the accuracy of classifications assigned
to wetlands original to the NWI, (2) evaluate the accuracy of classifications assigned to wetlands
new to the NWI and (3) evaluate the accuracy of wetlands identified as converted. Wetlands,
therefore, will be separated into three groups to select wetlands for field verification. The groups
are:

1. Wetlands original to the NWI. This includes wetlands unaltered by updates and also
wetlands that had been included in the original NWI that have been modified.

2. Wetlands new to the NWI. This includes only wetlands not associated with any wetland
included in the original NWI.

3. Wetlands identified by the updated NWI as converted.

Class Selections

To ensure that wetlands selected for field verification are representative of the actual population of
wetlands, wetlands will be selected from the above groups stratified by classification type. To
clarify, within each group of wetlands, subgroups designated by classification type will be identified
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and then selections made from each subgroup. Note, however, that the assessment will recognize
only differences in classification according to class level, not subclass or modifiers.

Limited Selection

The assessment recognizes that it is not realistic to expect, or even request permission to inspect
wetlands on private property. To accommodate this restriction, only wetlands within 90 meters of a
roadway (approximately the distance of one football field) will be selected for verification.

NWI Status Layer

Before the analyst begins the wetland selection process, the “verified” attribute is changed to “In
Progress” in the NWI status layer. This allows the manager and staff to identify which counties
have started the wetland selection process for field verification.

Wetland Selection Methodology

To select wetlands according to the above specifications, a GI1S-based methodology has been
developed. This process is performed on a per-county basis. The methodology is outlined below:

1. Navigate to the Field Verification Tool installation package located at V:\Installs\GIS
Misc\NWI\Field Verification Selection\Package\setup.exe. Complete the installation
process. This step only needs to be done once so if you have already completed the
installation please move on to step 2.

2. If one does not already exist, create a folder in your D:\Working folder named ‘Field
Verification’

3. In ArcCatalog, create a new personal geodatabase in your Field Verification folder
named Countyname_Stateabbreviation_FV (i.e. Huron_OH_FV).

4. Inthat new PGD, create a new polygon featureclass named FIELD_VERIFICATION.
Import the coordinate system and the schema from the SDE WET_POLY layer.
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5. Open arcMap and add the SDE WET_POLY and NWI_COUNTY layers to the new map
document.

6. If you have already installed the FVVSelect.dll, please continue to step 7. Otherwise,
Navigate to Tools > Customize > Commands > Add from File and add the FVSelect.dll
from the folder C:\Program Files\FVSelect.

7. Navigate to the NWI category in the Categories Window and from the Commands
window drag both the ‘Select NWI’ and “Field Verification Selection’ buttons to the
toolbar.

8. Click on the ‘Select NWI’” button and choose the state and county of interest, then click
on the “Select’ button.

9. Extract (do not check out) the selected features to your County’s PGD and choose to
change the layers and table to point to the extracted data.

10. Add the SDE GrtLks_All_Roads layer to the map document. Select by location all roads
intersecting your county and export as a feature class in the same projection as the data
frame into your County’s PGD. This feature class should be named “GrtLks_All_Roads’.
Add to map document. Remove the SDE GrtLks_All_Roads layer from the map
document.

11. Add the Vector. GLAROGIS.PARENT TABLE from the vector database on SDE to the
map document as well as the new FIELD_VERIFICATION layer from your PGD.

12. Make sure the following are true:

a. These feature classes must be present and have these specific names in the TOC:
i. WET_POLY
ii. GrtLks_All_Roads
iii. NWI_COUNTY
iv. FIELD_VERIFICATION
b. The parent table must be in the map document and must be the only table in the
map document
c. There must not be any raster layers in the map document

13. Begin an edit session with the FIELD_VERIFICATION layer as the current editable
layer.

14. Click the “Field Verification Selection’ button to start the selection process.

15. Once the selection is completed, save edits and stop editing session.

16. Backup your County’s PGD to the appropriates State’s folder in
W:\GreatLakes NWI_Update\Field_Verify

Creating Field Verification Maps

Create Overview Map of County

1. Make sure before you begin that the MapBook is installed on your computer. It will appear
as a tab on the Table of Contents in ArcMap. If not, navigate to V:\Installs\GIS
Misc\extensions\DS_MapBook\DS Map Book v2 Edited\ install.bat to install a customized
version of the extension.

2. If you haven’t already, copy the ‘Field_Verification_OverviewMapbook_Template.mxd’
and ‘Field_Verification_Mapbook_Template.mxd’ files from
W:\GreatLakes NWI_Update\Field_Verify into your FIELD_VERIFICATION folder on
your D:/ Drive.
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Create a new polygon shapefile named “Overview Grid” saved to your D Drive that will be
used to divide the County into 4 parts. Add a text field named “Index”. This shapefile can
be reused and is just for cartographic purposes so this step only needs to be done the first
time you complete this process.

Open “Field_Verification_OverviewMapbook_Template.mxd” and view the data source
properties for the FIELD_VERIFICATION featureclass. Reset the source to the

FIELD _VERIFICATION feature class for the County you are printing field maps for.
Zoom to this layer.

Symbolize the vector. GLAROGIS.NWI_County featureclass by the County of interest with
a White background and All Other Values gray.

Reset the data source to the Overview Grid shapefile that you created in step 3. Start an
editing session on this shapefile and delete all features in the shapefile. Create a square
around the County of interest and then cut this square into 4 quadrants and fill in the text
field you created for the shapefile with the number of the quadrant.

Update Title with appropriate County name and placement.

Print the map.

Label the FIELD_VERIFICATION feature class by the NWI_KEY field.

. Click the ‘Map Book’ tab in the TOC and right-click ‘Map Series’ and delete series if one

exists already. Right-click ‘“Map Book’ and choose ‘Add Map Series’.
a. Set up the first screen like below. Click “‘Next’

Map Sheet Wizard X

The Map Senes uzes one of the data frames in the layout az the Detail Data Frame. This data
iz shown at a different extent on each page. The extentz or tiles are defined by one of the
palvgon layers in the data frame.

Choosze the detail data frame: Index Layer
Lavers j Chooze the index laver:
| CQwerviewrid ﬂ
Thiz field zpecifiez the page name
-
et > Cancel
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b. Set up the second screen like below. Click ‘Next’
Map Sheet Wizard £
By default the Map Seriez shows a page for each til [polvgon] in the Index Laver. You can

reduce the number of pages in you senies by zelecting only certain tiles ar by automatically
eliminating pages that don't contain interesting features.

Chooze tlesz Supprezs files
f* lze all of the tiles [v Don't uze empty tiles, A tile iz emphy
unless it containz data tram at least
™ one of the following selected layers:

FIELD_VERIFICATIOM
0 verviewianid
b ajor Roadz
vector. GLAROGIS. Mw_County
countiez24k,_mg

(" Usze the vizible tilez

< Back | Meut » | Canizel |

c. Set up the third screen like below. Click ‘Finish’ _
Map sheet Wizard X

The Map Seres provides zeveral different options for fitting a tile to the data frame.

E stent Options
{* “anable - Fit the tiles to the data frame [ Rotate data uzing value fram this field;
b argirn ||:| |per|:ent j | =
" Fised - ,u'i‘dwa_lrlg draw at thiz scale: I_ |:|I|:I data ta the autline of the tile
1: |
(" Data driven - The zcale far each tile is [ Label neighbaring tiles?

zpecified in thiz index laver field:

< Back | Firnzh Cancel

11. There are now maps for each quadrant you created. Double Click page 1 and change the
title to “X County Page Y” and then print the page. Do this for each page.
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Create the Field Maps

1. Open the Field_Verification_Mapbook _Template.mxd file. Edit the county and state in the
top-right corner of the layout.

Wetlands View Full County View

/ Man Rook Tah Local Identifier

2. Update the TOC for the specific County

a. Start with the ‘Full County View’ data frame. Change the County symbology to
your County of interest. This County should pe White while all other values are
gray. Pan the data frame so it can be seen on%%wd tweak the scale so you can
see the entire County.

b. Change the ‘Scaled Local Identifier’ data frame next. For the GrtLks_All_Roads
feature class, set the data source to the GrtLks_All_Roads featureclass from your
PGD for the County of interest. Also for the vector. GLAROGIS.NWI_County
feature class change the symbology to your County of interest with the same beige
color and all other values gray. Note: This data frame should stay at the scale
1:120,000.

c. Finally, change the Wetlands Features (1:6000) data frame. For the
GrtLks_All_Roads, FIELD_VERIFICATION, and NWI_County feature classes set
the data sources to the data from your PGD for the county of interest following the
same procedure seen in the above step. Pan to your County. Note: This data frame
should stay at the scale 1:6,000.

d. Inthe top right corner of the map, change the name of the County to your County of
interest.
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3. Click the Map Book Tab in the TOC. Right-click ‘Map Series’ and Delete Series if one
exists. Right-Click ‘Map Book’ and select *‘Add Map Series.’
a. Set up first Screen just like the one below. Click “Next’ ]
Map Sheet Wizard [

The Map Series uses one of the data frames in the layout az the Detail Data Frame. This data
iz shown at a different extent on each page. The extents or tles are defined by one of the
polugon layers in the data frame.

Choose the detail data frame: Index Layer
Wwetland Features (1:6000] j Chaoze the index layer:
|FIELD_VERIFICATION -

Thiz field zpecifies the page name

| MHext » | Cancel |

b. Set up the second screen just like the one below. Click ‘Next’
Map Sheet Wizard ]
By default the Map Serez shows a page for each bl [polygon] in the Index Layer. You can

4 reduce the number of pages in you geries by zelecting only certain tiles ar by automatically
eliminating pages that don't contain interesting features.

Chooze tiles Supprezs files
f+ Uze all of the tiles v Don't use emphy tiles. A tile iz emphy
unless it contains data tram at least
" one of the fallowing selected layers:

Grtlks_Al_Roads
MIFIELD _VYERIFICATIOM
M Caunty

(" Usze the vizible tlesz

< Back MHest > Cancel
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c. Set up the third screen just like the one below. Click ‘Finish’
[ ),

The Map Senes provides several different options for fitting a tile ta the data frame.

Extent Cptions
" arniable - Fit the tiles to the data frame [ Raotate data uzing value from this field:
b argir | | J | J
f* Fired - Alvways draw at thiz zcale; [~ Clip data to the outline of the tile
1:16000 [

" Data driven - The zcale for each tile is [ Label neighboring tiles?

zpecified in this index laver figld:

< Back | Finizh | Cancel

d. The map book is now all set up and ready. Double-click on page 1
4. There are Extent Windows set up in the Full County View and Local Identifier Data Frames
based on the Wetlands View (1:6000) data frame. The one in the Full County View data
frame will appear as a red dot somewhere in the County. For the Local Identifier data
frame, you will need to pan around the county to find the red square extent window. Make
sure to have this centered for each map.
5. You will need to do these last 2 steps manually for each map.

a. Note: If there are more than 1 wetland in the Wetlands View (1:6000) data frame,
create a callout graphic pointing to the wetland(s) that is not the primary focus of that
map.

b. Note: Sometimes a wetland is too large to fit fully in the Wetlands View (1:6000)
data frame at the 1:6000 scale. If this is the case, right-click ‘Map Series’ and select
‘Series Properties. Change the Extent to Variable with a 5% margin and click
‘Finish’. You will have to refresh the current page you were working on for this to
take effect. Make sure however that after you are finished with that current page, to
go back to the “Series Properties’ to change the extent back to Fixed at 1:6000.

6. After the first map is complete right-click the page you are on and click “Print Page’.
7. Double-click on the next map and follow steps 4-6 until you finish all maps.

Field Verification

Once the field verification maps are created they need to be sent to cooperators or visited by DU
staff. This project does not have a lot of time budgeted to perform the field verification; therefore
most of the field verification will be performed by cooperators or volunteers.

Cooperator Database

In order to keep track of the cooperators and volunteers for the field verification, a database was
created that keeps track of the name and address of the individuals along with the county and map
numbers that were sent. Once the field verification maps are created for a county, the cooperator
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database is queried to determine the number of individuals available for field verification. The
maps are then split up between the individuals and sent along with instructions (Appendix D). The
cooperator database is located at W:\GreatLakes NWI_Update\Field_Verify\ Field Verification
Contacts.mdb.

Bl Contacts gg

b U w

First Mame Tarn City Columbus

Last Name Arbour State OH

Title Ecologisy/GIS Zip Code 43229

Organization ODMNR Division of Natural Areas and Preserves Fhaone £14-265-6472

Address 2045 Morse Road, Bldg. F-1 Ebdail Tom.Arbouri@dnr.state.oh.us
Address 2 Fax 614-267-3096

MNotes:

May be able to do verification anywhere within the Lake Erie watershed of Ohio.

F| Stote: [Ohio w | County: |Allen ~ | Sent [17-20 Recered: 11-20 =
] State: |Ohio w | County: |Ashland w | Sent [21-40 Received: |21-40
] State: |Ohio + | County: |Cuyshoga + | Sent [21-40 Feceived: |21-40
] State: |Ohio + | County: |Hardin w | Sent [1-20 Received: |1-20
] State: |Ohio ~ | County: |Henry ~ | Sent [11-20 Receied: [11-20
] State: |Ohio + | County: |Huron w | Sent [11-20 Receied: [11-20
] State: |Ohio w | County: |Lorain w | Sent [21-30 Feceied: |21-30
] State: |Ohio ~ | County: |Paulding ~ | Sent [1B-30 Feceied: |16-30
] State: |Dhio w | County: |Putnam ~ | Sent [17-20 Recemed: |11-20
] State: |Ohio w | County: [Van'Wer w  Sent [11-20 Receied: 11-20
— w
|| Thank vou

Record: [E]E ’—11 @@ of 69

Field Verification Assessment and Updates

Once the field maps have been verified in the field and returned to Ducks Unlimited, they need to
be entered into the NWI Photos geodatabase, compared to the updated NWI data, and make any
corrections to the updated NWI.

Check out NWI Data and Add Verification Layers

1) In ArcCatalog, create a new Personal GeoDatabase on your working drive using the
County_State_ AA_date (ex: Jackson_MI_AA_06_20_08) naming convention.
2) Follow the NWI check out procedures
3) Add the NWI_Photos SDE layer in the NWI_Other GeoDatabase to your map document and
change version.
a. Click on Source tab on the bottom of the ArcMap Table of Contents
b. Right Click on sde.Default (glaro_sde) and go to “change version”
c. Change the version to “NWI_Photos”
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4) Add NWI Field Verification table (Make sure this table is from the NWI_Phtotos version as
well, if not, change it like in step 3.

Add Field Verification Point and add attributes

For pre-selected sites:

1) Use the Find tool (Edit > Find), Features tab to find and zoom to the Wetland # of the pre-
selected site that was field verified.

2) Start Editing the NWI_Photos layer and create a point that corresponds to the location of the
photo drawn on the field verification map.

3) Add attributes from field verification form to the attribute table.

4) Add digital photo to the raster attribute, click on the attribute and navigate to the photo.

For field selected sites:

1) For field selected sites already in shapefile (OH NRCS), add the shapefile and “copy” and
“paste” the points into the NWI_Photos layer. Make sure all of the attributes are copied into
the NWI_Photos Layer.

2) For field selected sites without a shapefile, locate the location based on the Lat/long or
intersections and aerial photos and add the point like in the pre-selected site.

Update NWI Field Verification Table

1) Add the county, state, NWI Key, NWI code (from the NWI polygon), Field code (from the
field data sheet, and the preseleted field.

2) Be sure to look at the field photo and double check that the NWI class from the field
verification makes sense. For the NWI codes, only go to the CLASS level (PUB, PEM,
PAB, PFO, PSS, LUB), as we are not verifying the subclasses or modifiers.

3) For the converted wetlands — Identify them in the Field Verification Table as: CA =
Converted due to Agriculture, CD = Converted due to Development, CR = Converted
due to Recreation, CO = Converted due to Other.

Update the NWI data

1) Update the NWI code in the NWI polygon layer if the class was different from the field
verification.

2) Update the NWI polygon shape if necessary

3) Make sure to change the Field Verification attribute to “YES”.

Final QA/QC and check into SDE

1) Run the QA/QC process on the NWI county data and then send to Analyst to check back
into the SDE layer.
2) Change the NW!I status layer to Finished.
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3) Notify Blair to reconcile and post NWI Photos version (specifically mention NWI1_Photos
featureclass and FIELD_VERIFICATION table) to the default version.

Create Accuracy Assessment Table

1. Create an ODBC Connection to the SQL Server Database for your computer if not already
created. If one is already created, proceed to step 2.
a. From the Control Panel, open Administrative Tools and then Data Sources (ODBC).
b. The ODBC Data Source Administrator Window opens. On the System DSN tab and
click ‘Add’
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&1 ODBC Data Source Administrator

User D5M - System DSH l File DSM ] Drivers] Tracing] Connection Puuling] Ahout ]

Swyztem Data Sources:

Marme | Driver | dd
SOL Server

Remaove

Configure...

flig

An ODEC Sypetemn data zource stores information about how to connect o
the indicated data provider. A System data source iz wisible to all users
on thiz machine, including MT zervices.

Ok | Cancel | | Help |

c. Scroll down the list on the Create New Data Source Window and select SQL
SERVER and click “Finish’

Create Mew Data Source P§|

Select a driver far which pou want to zet up a data zource.

M ame | WA
icrozoft FoxPra WFP Driver [*.dbf]
Microsoft ODBC for Oracle
Microzoft Paradox Driver [*.db ]
Microzoft Parados-Treiber [*.db ]
bicrozoft Text Driver [kt " oy
Microsoft Test-Treiber [*.txt; *cav]
Microsoft Wizual ForPro Driver
Microsoft Wisual FoxPro-Treiber
SEL Server

£

o

a0 O fa P o o [0

W

| Finizh | Cancel

d. On Create a New Data Source to SQL Server screen, name the data source ‘vector’
and describe it as “vector’. In the Server drop down menu, choose ‘GLARO_SDE’.
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Click “‘Next’

Create a New Data Source to S5QL Server, r5_(|

Thiz wizard will help pou create an ODBC data zource that you can uze to
connect to SHL Server,

YWhat name do you want to uze to refer to the data source?

M arne: |Uectnr.sde

Haw do pou want o dezcribe the data source?

Description; |Veu:t-:ur

Which SOL Server do pou want to connect to?

Server | BN j

| Finizh | et » | Cancel | Help

On the Microsoft SQL Server DSN Configuration screen, select the second radio
button as seen below and make sure the ‘Connect to SQL Server.....” box is checked.
For Login ID enter your user name and for password enter your SDE Password.
Note: This is different than your Windows authentication password you login to
Windows with. Click ‘Next’

Microsoft 5QL Server DSN Configuration [zl

Haow zhould SOL Server venify the authenticity of the lagin 107

O Wwdith Windows NT authentication using the network. login 1D

= With SOL Server authentication uging a login (D and password
entered by the uzer.

To change the network, ibrany used to communicate with SOL Server,
click Client Configuration.

Client Configuration. ..

v Connect to SHL Server to obtain default zettingz far the
v b | ; -
additional configuration options.

Login 1D |astr_l,lker

HEREEN

Paszword:

< Back | M et > | Cancel Help
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[ Change the default database to:

| [

[ Attach databaze filename:

[v Usze ANS| quated identifiers.
[ UszeANSI nuls, paddings and warnings.

=

¢ Back | M et > | Cancel Help |

Leave everything on the next screen the same and Click ‘Finish’
Microsoft 5QL Server DSN Configuration

[ Change the language of SOL Server zpstem meszages to;

| [

[ Usze strong encryplion for data

[v Perform translation for character data

- Ilze reqgional zettings when outputting currency, numbers, dates and
timnes.

[~ Save long running queries to the log file:

Long query time [millizeconds]:

[ Log ODBC driver statistics ta the log file:

| _ Bowsz.. |
< Back | Finizh | Cancel | Help |
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2.

h. Click “Test Data Source’ and if successful, Click ‘OK’. If unsuccessful, go back and
double check all settings are correct.

ODBC Microsoft SOL Server Setup E|

& new ODBC data zource will be created with the folloving
configuration:;

Microzoft SOL Server ODBC Dnver Yersion 03.85.1132

Drata Source Mame: vector.zde

Data Source Description: vector.zde

Server: GLARD_SDE

Dratabaze: [Default)

Language: [Default]

Tranzlate Character Data: Yes

Log Long Running Quenes: Mo

Log Driver Statistics: Mo

Ilze Integrated Secunty: Mo

I1ze Regional Settingz: Mo

Prepared Statements Option: Drop kemporan procedures on
digconnect

I1ze Failover Server: Mo

Idze AMSI Quoted |dentifiers: ez

dze ARSI Mull, Paddings and W arnings: Yes
Drata Encreption: Ho

| Test Data Source. .. | k. | Cancel |

If you have not done so already, copy the ‘Accuracy Assessment Matrix.rpt’ file from
W:\GreatLakes NWI_Update\Field_Verify onto your D Drive. This is a Crystal Reports file
which requires that Crystal Reports be installed on your computer. If you have not already
done so, install Crystal Reports for ESRI from the ArcGIS media.

Open the “‘Accuracy Assessment Matrix.rpt’ file. If it is not already in the Preview mode,
click on the “Preview’ tab on the left side of the window.
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4.

o

&
To view the data for a particular county, click on the Refresh button L= on the toolbar. If
you are asked if you want to Refresh Report Data, select ‘Prompt for new parameter values
and click ‘OK”.

Enter a state and county from the dialog and click ‘OK’.

Before continuing, ensure that all wetlands have been properly classified. For the purposes
of field verification, we are only classifying to the Class level, meaning that the only valid
entries for NWI Code or Field Code in the field verification table are CA, CD, CR, PAB,
PEM, PFO, PSS, PUB, and LUB. Any features that have an invalid NWI Code or Field
Code will be tallied in red text as an “Incorrectly Classified Wetlands’ notation in the
bottom-right corner of the report. Correct these entries are refresh the report. If the notation
does not appear, all wetlands have been classified correctly.

From the File menu, select Export > Export Report. Select format *Adobe Acrobat (PDF)’
and click ‘OK”.

Name the file “County_State AATable_Date” i.e.”Jackson_MI_AATable 06182008 and
save in the appropriate State’s folder in W:\GreatLakes NWI_Update\Field_Verify.
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Chapter 8 — Integration with FWS NWI
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This project will result in the creation of two NWI products. All products will be in Albers Equal
Area projection as used by the FWS in the NWI MDG. The first product is the DU MGD that will
be used to track the status of wetlands across Indiana. Since no additional attributes can be added to
the FWS MGD, another product will be created that will be sent to the FWS for inclusion into the
NWI MGD. Therefore, all additional fields in DU’s MGD will be removed before the layer is sent
to the FWS. In order to accomplish this, another version of DU MGD will be created which will
have all records of converted wetlands and DU added fields removed.

Upon completion of a state, the features within the state are extracted and delivered to the FWS,
where they are merged back into the master geodatabase. Active features only are returned to the
FWS.
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Chapter 9 - Reporting
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The reporting for the NWI1 update is based on a state-wide analysis and county by county analysis
using the full DU updated NWI dataset. The dataset sent to the FWS for inclusion in the official
NWI data can not be used for comparison between the original and updates NWI1 (see Chapter 8 for
more details). Both wetland numbers and wetland acres were determined and compared between
the original NWI (1980-1988) and the updated NWI (2005). The wetland numbers and acres were
generated using the status, conversion type, image date and parent key. This chapter will explain
the process for calculating the number and acres using the additional attribute fields.

It is important to note that wetlands identified in the update that were not in the original, are
not necessarily newly created wetlands. In many cases, the scale of the imagery used in the
update (2005) was better than what was used in the original classification. Therefore, many of

the newly identified wetlands are small and would not necessarily have been seen in the
original classification.

Also note that summing the number of wetlands from the county analysis will not equal the

state-wide number because the wetlands that overlap county boundaries will be double
counted.

Data Organization and Pre-processing

Below are the data organization and pre-processing steps that need to be performed on the data
before calculating the wetland numbers and acres. Some of the layers below refer to data layer
names specific to the Ducks Unlimited system, but you can substitute your own county layer or
other boundary layer. In summary, the below process extracts the wetlands for a given state from
the Great Lakes NWI wetlands geodatabase and adds the Parent Key attribute to identify those
wetland that were modified (changed class) from those that were converted.

In ArcCatalog, create a new personal Geodatabase called “state_stats” — with “state” being
the name of the state you are summarizing.

Open ArcMap

Add GLAROGIS.USA_County and GLAROGIS.WET_POLY layers

Select by state name in the USA_County layer the state you want to summarize
Select by location all WET_POLY that intersects the selected counties.

Export the selected polygons to the state_stats personal geodatabase and name it
“WET_POLY”,

Add an attribute called “Parent” to the newly created “WET_POLY” layer (Text, 2)
Add the PARENT Table
Join the PARENT Table to the WET_POLY layer.

Select by attribute in the WET_POLY layer where Parent_Key is not NULL
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Calculate the Parent attribute = Y
Switch selection

Calculate the Parent Attribute = N

Original Wetland Numbers and Acres

In order to report wetland numbers from the original NWI classification, a selection of wetlands is
performed where the “Image Date” is from the dates that the original classification was performed.
The original dates can be determined from the FWS NWI metadata. For the state of Indiana the
original classification was performed from imagery between 1980 and 1988. In summary, the
below process selects the wetlands with an image date between 1980 and 1988, intersects it with the
county layer and summarizes the number and acres of wetlands by county.

Select from WET_POLY:

Image Date < 1989

Create layer file from selection

Intersect selection with county, and name WET_POLY_Org_Cnty

Re-calculate the Acres field

Summarize by county name on Acres

Current Wetland Numbers and Acres

In order to report current wetland numbers from the NWI classification, a selection of wetlands is
performed where the Status is Active (0). In summary, the below process selects the wetlands that
are active based on the most current imagery (2005 for Indiana), intersects it with the county layer
and summarizes the number and acres of wetlands by county.

Select from WET_POLY:

Status =0

Create layer file from selection

Intersect selection with county, and name WET_POLY _Act_Cnty

Re-calculate the Acres field

Summarize by county name on Acres
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Fully Converted Wetland Numbers and Acres

In order to report the wetland numbers that were fully converted (the entire wetland was converted),
a selection of wetlands is performed where the “Status” is “1 - Inactive” and “Partial” is “N” (NO)
and “Conversion Type” is not “Null”. The selection is then intersected with the county layer and
summarized to determine the number and acres of wetlands by county.

Select from WET_POLY:

Status = 1, Conversion type is not NULL, Partial = N

Create layer file from selection.

Intersect with county layer and name WET_POLY_Full_Cnty

Re-calculate the Acres field

Summarize on county by acres.

Partially Converted Wetland Numbers and Acres

In order to report the wetland numbers that were partially converted (only part of the wetland was
converted), a selection of wetlands is performed where the “Status” is “1 - Inactive” and “Partial” is
“Y” (Yes) and “Conversion Type” is not “Null”. The selection is then intersected with the county
layer and summarized to determine the number and acres of wetlands by county.

Select from WET_POLY:

Status = 1, Conversion type is not NULL, Partial =Y

Create layer file from selection.

Intersect with county layer and name WET_POLY _Part_Cnty

Re-calculate Acres field

Select from WET_POLY:

Status = 0 (Active)

Create Layer file from selection and name WET_POLY _Active

89



Intersect WET_POLY_Part_Cnty with the WET_Poly active selection and name
WET_POLY_Part_Act.

Dissolve all polygons that have the same NWI Key (Check to make sure you have the same
number of polygons as are in the WET_POLY _Part_Cnty layer), name layer
WET_POLY_Part_Dis.

Caculate the acres for the Child Acres field (the second *“acres” field).
Create new field called “Part_Acres”

Caculate Part_Acres as Acres — Acres_1
This is the number of acres that were converted for the partial wetlands.

Summarize on county by “Part_Acres”.

Additional Wetland Numbers and Acres

In order to report wetland numbers identified in the updated NW1 and not in the original NWI
(“new” wetlands), a selection of wetlands is performed where the “Status” is “0 - Active” and
“Image Date” is greater than “2005” and “Parent Key” is “N”.  The selection is then intersected
with the county layer and summarized to determine the number and acres of wetlands by county.

Select from WET_POLY:

Status = 0 and Image Date = 2005 and Parent Key = N

Create layer file from selection.

Intersect with county layer and name WET_POLY_Add_Cnty

Re-calculate the Acres field

Select Attribute for “PW”, “Pf” and “PEMAT” and switch selection

Summarize on county by acres.
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Chapter 10 - Results
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The results reported in this document are for planning purposes only and are not intended for
regulatory purposes. Before using any of the reported results, the user should have a
thorough understanding of the methods reported in the previous chapters. Please see
Appendix B for a list of wetland statistics by county. Wetland statistics can also be viewed
and downloaded at: http:/gis.ducks.org/nwi .

Wetland Conversion by Number and Acreage

The total acreage of original NWI wetlands that were fully or partially converted (circa 2005) was
64,797 (Table 1). Please see Appendix B for a list of converted wetlands by county.

Table 1. The number and acres of wetlands converted and added

Fully Partially Total Additional

Original Converted | Converted | Converted | Wetlands
Number 621,391 18,223 12,624 30,847 52,514
Acres 5,499,108 64,797 121,502

Wetland Conversion by NWI Class

A majority of the wetlands converted were forested wetlands (39,491.6 acres), with emergent and
Shrub the fairly even at 16,685.3 and 16,597.4 respectively (Table 2). Please see Appendix B for a
list of converted wetlands by class.

Table 3. The acreage of wetlands converted by wetland class (2005)

PAB
39.7

PEM
16,685.3

PFO
39,491.6

PSS
16,597.4

PUB
1,715.9

PUS
28.7

TOTAL
74,558.6

| Acres

Wetlands not Included in the Original NWI

It is important to note that wetlands identified in the update that were not in the original, are
not necessarily newly created wetlands. In many cases, the scale of the imagery used in the
update (2005) was better than what was used in the original classification. Therefore, many of
the newly identified wetlands are small and would not necessarily have been seen in the
original classification. The average size of the added wetlands was 1.7 acres, which is below
the minimum size (2-3 acres) of the original NWI mapping scale.

There were a total of 52,514 additional wetlands that were added to the inventory, with a total of
121,502 acres (Table 1).
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Forested Wetlands in the Upper Peninsula

Michigan Tech Research Institute created a woody wetland layer based on three dates of Palsar
RaDAR imagery for the Upper Peninsula. Originally, this layer was going to be included in the
NWI data, but there seemed to be too much confusion with upland classes based on some initial
field work. Therefore the woody wetlands layer was added as an additional layer instead of being
included in the NWI. While the use of the Palsar data is promising, more work needs to be done on
refining the techniques.

Field Verification

The field verification was based on data collected in Michigan, Ohio, Indiana, and Illinois. A
separate report was created that details the methods and results of the field verification. In
summary, the results showed that at the NWI standard minimum mapping unit (0.5 acres) the
producer’s accuracy for the wetland presents was 98.8% and the overall classification accuracy of
the NW1 class was 86.1%. This meets the FGDC standard of 98% accuracy for the wetland
delineation and 85% for class accuracy for wetlands mapping. The full report can be found in
Appendix C.
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Appendix A — Field Verification Sample
Documents
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Great Lakes NWI Field Verification: Directions

DUCKS UNLIMITED
T i

Encloged in this packet are: (1) a map of the wetland and s surrcunding area, (2) a wetland classification
docurnent, (2) a dispogable digital camera (if you had requested ong from Ducks Unlimited). Wetlands have
been randomly selected for field verification but have besn imited to within 90 meters of a road to allow
verification from the readside. Please respect private property rights.

Preparations:

1.

Review the Wetlands and Deepwater Habitats Clasgification diagram and the Great Lakes NWI
Field Verification: Wetlands and Deepwatsr Habitats Classification Explanation document. [f you
are not already, familiarize yourself with the wetland classifications employed by the NWI.

2. Revigw the wetland's mags and determine the wetland’s location.
In the field:
3. ldentify the wetland’s class. Consult the classification documents if necessary and circle the
corresponding classification on the wetland's map.
%. Photogragh the wetland. Record on the wetland’'s mag the photograpgh’s number and in what
direction the photograph was taken by drawing an arow on the map.
§. Write any additional comments or notes concemning the claszsification on the back of the map.
Finizhing:
T. If uging your own camera, burn all photograghs onto CD. If using the disposable digital provided by
Ducks Unlimited, simply mail the camera in its accompanying envelope.
8. Return the wetland's map and photo CD {if using your own digital) to Ducks Unlimited.
5. Please record the dates and time you spent doing the fizld verification and send with the wetlands

information. This data will e uzed for reporting and tracking the time involved in collecting the field
information.

10. Youw're done. Thanks for your time and help!

For quastions, comments or problems, contact:

Raobly Maclead

Ducks Unlimited, Inc.

Great Lakes/Atlantic Regional Office
Ann Arbor, MI 28103

{734) 823-2000
maclecd@ducks.org
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Appendix B — Wetland Statistics by
County
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County
Alcona
Alger
Allegan
Alpena
Antrim
Arenac
Baraga
Barry

Bay
Benzie
Berrien
Branch
Calhoun
Cass
Charlevoix
Cheboygan
Chippewa
Clare
Clinton
Crawford
Delta
Dickinson
Eaton
Emmet
Genesee
Gladwin
Gogehic
Grand Trav
Gratiot
Hillsdale
Houghton
Huron
Ingham

4198
4731
15841
4493
2080
4442
6660
12518
5218
1795
3474
7966
11812
6250
1980
4042
10132
12434
7625
3705
5023
44237
11580
1822
5507
13212
9941
4026
6258
11014
6531
2581
11295

33
i}
493
68
21
438
57
103
641
28
645
866
148
89
76
85

292
307

16
1623
23
158
67
45
29
676
700

411
331

106
36
203
101
14
351
68
83
327
33
320
382
98
52
113
84
55
233
73

21
365
48
102
152
40
17
264
167

692
209

Wetland Numbers by County
Original # Full Cvt # Part Cvt# TotCut# TotCwvt% Add# NetWet# Orig Acres

139
42
696
169
35
789
125
186
968
61
965
1248
246
141
189
169
62
525
380
17
3
37
1988
77
260
219
85
46
940
s67

1103
540

0.03
0.01
0.04
0.04
0.02
0.18
0.02
0.01
0.19
0.03
0.28
0.16
0.02
0.02
0.1
0.04
0.01
0.04
0.05
0

0
0.01
0.17
0.04
0.05
0.02
0.01
0.01
0.15
0.08

0.43
0.05

579
152
451
402
89
504
305
148
715
124
648
2071
186
121
177
294
544
1251
1066
62

99
933
158

1709
629
186

99
605
887

1071
415

440
110
-245
233
54
-285
1380

482
726
686
45
-2
62
-1055
81
14439
410
101
53
-335
20
-2
32
-125

87476
126084
74061
157389
50835
56609
111730
61528
430939
40713
11621
52219
85445
50659
55053
163673
20857
46064
34982
35833
48370
153317
45346
63829
35161
90857
185378
18250
35780
42360
3945
39614
43588

Cvt Acres

158
63
1294
176
301
682
344
75
1558
136
830
6398
352
372
664
786
1791
335
590
59
5752
19
1612
313
448
lo2
276
119
977
989

3061
677

Add Acres
1123
263
418
452
114
909
1044
120
1451
214
549
12132
164
141
590
666
5661
801
895
157
5716
411
903
256
1278
316
591
97
823
1021
0
1097
349

Net Acres

965
200
-875
276
-187
227
701
45
-1o07
78
-280
6734
-188
-231



County
lonia

losco

Iron
Isabella
Jackson
Kalamazoo
Kalkaska
Kent
Keweenaw
Lake
Lapeer
Leelanau
Lenawee
Livingston
Luce
Mackinac
Macomb
Manistee
Marguette
Mason
Mecosta
Menominee
Midland
Missaukee
Monroe
Montcalm
Montmorenc
Muskegon
MNewaygo
Oakland
Oceana
Ogemaw
Ontonagon

Ducks Unlimited, Inc.

Original # FullCvt # Part Cvt# TotCwt# TotCwvt% Add# MNet Wet# Orig Acres

5291
4903
3642
10308
14219
8363
4865
16105
3770
5707
9384
1647
5063
10286
5881
7578
4529
2695
10951
6250
16056
7442
12251
3007
2199
13903
5202
43957
14895
11799
6625
10267
5301

124
274
0
110
341
244
a
7e4
0
79
639

112
166

309
26
95

461
43

172

362
31
98
65
69
538
28

820
53

141
69

102

51
46
1
107
363
211

234

63
911
31
65
58
25

355
48
98

254
43

132

383
57
73
52

74
37
407
47
62
46

175
320
1
217
704
455
8
998
0
142
1550
39
177
224
31
0
664
74
133
715
91
304
745
88
171
117
2
132
65
1227
100
203
115

0.02
0.07
0
0.02
0.05
0.05
0
0.06
0
0.02
017
0.02
0.02
0.02
0.01
0
0.15
0.03
0.02
0.11
0.01
0.04
0.06
0.01
0.08
0.01
0.01
0.03
0
0.1
0.02
0.02
0.02

163 12
316 -4
0 -1
382 165
770 66
588 133
44 36
582 -416
0 0
366 224
2939 1389
45 6
655 478
865 641
102 71
0 0
431 -233
157 83
598 405
699 16
200 109
692 388
1207 462
185 97
1048 877
174 57
115 43
494 362
287 222
3322 2095
144 44
273 70
1694 1579
10/10/2012

40054
78448
113571
54520
105971
54119
48049
73376
3
24652
56880
38129
39366
78025
258902
16323
26651
34755
307434
47079
15131
327563
87779
31313
17936
80472
66785
20461
82291
87499
46247
65667
77850

Cwt Acres
95
808
1
163
1182
4325
58
387

33
2793
109
213
385
131

2679
170
506
621
133

3299
137
365

1061
163
103

51
201

7619
226
201
434

Add Acres
238
495
0
374
1158
251
33
563

364
2489
34
719
708
639

1161
579
1559
717
178
23629
936
170
1089
190
138
435
331
9560
163
289
9846

Met Acres
144
-313

20330
799
-195
29
27
85
334
120
1941
63
a7
9413



County Original # Full Cvt # Part Cvt# TotCwt# Tot Cwt% Add# MNetWet# Orig Acres Cut Acres Add Acres MNet Acres

Osceola 21336 39 33 72 0 174 102 59999 69 170 101
Oscoda 5590 10 17 27 0 198 171 31853 22 249 228
Otsego 3338 15 13 28 0.01 181 153 41018 46 163 117
Ottawa 7857 485 513 1393 0.18 1697 299 34295 1333 1610 277
Presque Is 5478 75 164 239 0.04 277 38 154556 419 417 -2
Roscommon 6531 24 25 43 0.01 179 130 135383 134 172 =22
Saginaw 7125 304 336 640 0.09 1636 996 39791 897 23824 13927
St. Clair 7885 146 114 260 0.02 2634 2374 45777 1150 2214 1063
5t. Joseph 6100 70 20 90 0.01 95 5 46527 160 157 37
Sanilac 5153 941 315 12586 0.24 1697 441 43902 753 1195 443
Schoolcraf 6173 0 0 0 0 0 0 22745 0 0 0
Shiawassee 3371 98 168 266 0.02 427 161 37871 628 635 8
Tuscola 4939 508 400 908 0.18 2994 2086 40486 1554 5145 3591
Yan Buren 11765 110 230 340 0.03 294 -16 64495 159 1583 24
Washtenaw 9881 508 1018 1526 0.15 2501 975 63130 612 4068 3456
Wayne 2255 131 74 255 0.11 1166 911 10953 669 1227 558
Woexford 5515 36 21 57 0.01 146 39 39001 69 176 107

TOTAL 621391 18223 12624 30347 4.96% 52514 21667 5499108 64797 121502 56715
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County
Alcona
Alger
Allegan
Alpena
Antrim
Arenac
Baraga
Barry

Bay
Benzie
Berrien
Branch
Calhoun
Cass
Charlevoix
Cheboygan
Chippewa
Clare
Clinton
Crawford
Delta
Dickinson
Eaton

Em met
Gen esee
Gladwin
Gogebic
Grand Trav
Gratiot
Hillsdale
Houghton
Huron
Ingham
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0.7
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PEM
95.5
28.3
663.1
64.3
6.1
1344
96.6
8.3
519.8
8.9
197.1
2176.9
1.1
71.6
3.3
8.8
495
196
410.1
14

962.7
45.3
217.7
23.2
112
11
444.5
512.6

9.2
274.2

104

PEM %
22.7
31
7.7
135
1.1
12.7
25.3

30.2
6.5
59.8
31.9

19.2
0.5

2.8
49
69.6
24

04
95.9
139
43.7
19.2
40.6

0.9
391
54.83

0.3
334

Wetland Loss by County

PFO
63.8
38.1
626.4
434
96.1
7.9
163.2
14.8
618.4
68.5
300.3
3998.3
220.8
139
373.6
391.1
961.5
135.1
100.7
305
2787
215.6
446.3
103.1
153.8
345
61.3
107.5
384.5
326.5
4.3
2223.8
408.9

PFO %

35.2
63.7
45
13.2
61.5
7.3
42.7
32.5
37.7
50.3
36.1
58.5
55
37.2
3.2
16.3
237
33.7
17.1
al.6
100
1.9
2.9
3l.6
30.9
19.7
22,2
381
33.8
33
100
68.1
37.3

PSS PSS %
21.3 118
2 2.2
57.7 41
2166  65.7
44.9 30.2
83L.9 784
1184 31
58.7 425
5204  30.2
57.2 42
23.6 23
634.7 9.3
151.6  37.8
1621 434
91 13.2
4314 511
779.2 435
63.3 15.8
39 6.6
94 16
0 0
46.1 17.5
2318 136
1729 529
93.5 18.8
163.6  59.1
86.4 313
7.2 5.9
2914 5.9
100.1  10.1
0 0
9995  30.6
4.8 0.7
10/10/2012

PUB
0.7
2.8

427
3.3
1.8
16
11

25.2

334
1.7
2.9

19.1

235
0.8

217

12.9

5.3
.9
17.7

0.5
73
5.2
33.6
5.7
16.1
54
13.9
13.6

3.6
24.5

PUB %
04
31
31
1.6
1.2
15
11

18.2
1.9
1.2
04
0.3
5.9
0.2
31
15
01
1.3
5.9
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0.2
4.2
16
6.7

5.8
14
1.2
19

11
34

rPUsS
0
0

0.5
0
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PUS% Total Loss

0
0
0
0
o

0.1

Lo o T e Y e Y o e

0.2

oo oo o

0.2

o o T I e [ e o Y Y Y o o Y s o e

181.3
91.2
1391.2
329.7
148.9
1060.7
332.3
138
1722
136.2
831.8
6829
401.1
373.5
691.5
844.3
1791.2
400.4
589.6
29
5787
263.1
1720.9
326.5
498.6
277
27.8
122
11374
939.4
1.3
3267.1
713.8



County PAR PAB“ PEM PEM % PFO PFO %4 P55 P55 % PUB PUB %4 PUS PUS% Total Loss

lonia 0 0 91.8 285 159.9 419.6 38.7 12 32.2 10 0 0 322.6
losco 0 0 299 3.2 511.2 59.60 312.7 36.4 4.3 05 0 0 858.2
Iron 0 0 0 0 0.7 100 0 0 0 0 0 0 0.7
Isabella 0.9 05 117 6.8 80.1 16.3 62.5 36.1 17.8 10.3 0 0 173
Jackson 2.7 0.2 596.9 16.7 530.5 41.5 128.3 10 20.9 16 0 0 1279.1
Kalam azoo 2.2 04 181.8 33 230.3 41.8 9.7 17.2 40.5 74 1.3 0.2 551
Kalkaska 0 0 0.3 0.5 59.3 98.2 0 0 0.8 13 0 0 60.4
Kent 3.3 04 330.5 41.2 319.7 39.9 78.1 9.7 70.1 8.7 0 0 801.7
Keweenaw 0 0 0 0 0 0 0 0 0 0 0 0 0
Lake 0 0 40.2 39.9 51.6 51.1 6.5 6.4 2.6 26 0 0 100.9
Lapeer 0 0 891.2 28 796.8 25 14525 45.6 41.6 14 0 0 3185.2
Leelan au 0 0 13.2 114 97.2 83.7 5.7 4.9 0 0 0 0 116.2
Lenawee 0 0 26.3 9.3 185.9 0.0 45.3 16 5.8 9.1 0 0 2834
Livin gston 0 0 544 57.9 133.6 30.4 30.2 6.9 21.2 4.8 0 0 4394
Luce 0 0 14 11 111.7 83.2 21.1 15.7 0 0 0 0 134.2
Mackinac 0 0 0 0 0 0 0 0 0 0 0 0 0
Macomb 0 0 237.6 8.6 1530.9 52.6 878 3.9 107.3 3.9 1 0 2749
Manistee 0 0 11.3 1.6 210.1 86.2 19.4 8 2.8 12 0 0 213.6
Marquette 0 0 17.6 4.3 319.3 78.1 21.7 5.3 50.5 12.3 0 0 409
Mason 0 0 345.3 53.2 190.8 294 97.9 15.1 15 23 0 0 649
Mecosta 0 0 18.9 8.3 163.5 72 43 19 15 0.7 0 0 227
Menominee 0 0 112.4 3.4 29623 88.7 249.9 75 13.8 04 0 0 33384
Midland 0 0 70.1 9.5 189.9 5.8 431.1 59 42,2 5.7 0 0 736.3
Missau kee 0 0 26.7 2.7 935 96.3 7 0.7 19 0.2 0 0 970.6
Monroe 0 0 367.9 32.8 542.7 48.3 147.5 13.1 48.2 4.3 16.3 15 11227
Montcalm 0 0 16.8 30.1 33.7 2.7 535 3.4 20.8 134 05 0.3 155.3
Montmorenc 0 0 27.7 26.6 41.3 39.8 31.9 33.6 0 0 0 0 103.9
Muskegon 0 0 20.3 185 3»H.7 32.0 33.6 30.7 19.9 18.2 0 0 109.4
Newaygo 0 0 16 207 131.7 59.4 39.3 17.7 1.6 21 0 0 221.7
Oakland 0 0 817.8 10.9 4424.7 58.9 2093.1 27.9 1784 24 0 0 m14.1
Oceana 0.9 0.3 12 4.2 224.5 79.1 424 14.9 4.1 15 0 0 283.9
Ogem aw 0 0 245 11.7 g2 39.1 96.3 45.9 7 34 0 0 209.8
Onton agon 0 0 g3 186 2224 49.8 138 30.9 2.8 0.6 0 0 446.3

Ducks Unlimited, Inc. 105 10/10/2012



County PAB PABE PEM PEM 24 PFO PFO % P55 P55 % PUB PUB % PUS PUS% Total Loss

Osceola 1] 0 16.2 19.7 39.1 47.7 25 304 1.8 2.2 0 0 82
Oscoda o0 0 1 1.7 42.8 711 15.9 20.5 04 0.7 0 0 60.1
Otsego 1] 0 6.1 13.2 304 79.5 3.3 7.2 01 0.1 0 0 45.8
Ottawa 0.6 0 4574 2.6 966.3 24.2 261.8 14.7 97 24 05 0 1783.7
Presquels o0 0 66 g 690.6 83.6 39.5 1.8 30.2 3.7 0 0 826.3
Roscommon 1] 0 6.8 3.5 168.8 8.7 19.6 10 1.6 0.8 0 0 196.9
Saginaw 1] 0 173.9 19.1 247.8 60.2 183.7 20.2 2.2 0.2 1.7 0.2 909.2
5t. Clair 1] 0 357 325 499.7 45.5 218.9 19.9 22 2 0 0 1097.7
5t. Joseph 3 1.7 8 4.5 103 57.9 435 245 20.5 11.5 0 0 178
Sanilac 1] 0 745.2 26.8 708.3 55 1290.9 16.5 324 1.2 0 0 2776.8
Schoolcraf 0 0 0 0 0 0 0 0 0 0 0 0 0
Shiawassee o0 0 328.8 14.6 271.6 36.9 124.1 16.8 11.3 15 1.2 0.2 737
Tuscola o0 0 674 415 131.3 g3 799.9 49.2 17.2 1.1 0.6 0 1626
Van Buren 1] 0 805 35.2 785 3.3 59.9 26.2 9.7 4.2 0 0 228.0
Washtenaw 4.2 0.2 1148.2 68.83 282.6 16.9 173 10.4 60.3 3.6 0 0 1668.8
Wayne o0 0 143.3 2.6 3531 50.8 9%5.1 13.7 101.8 11.6 2 0.3 69.4
Wexford 1] 0 9.8 14.1 39.1 56.4 19.7 284 0.7 1 0 0 09.3
TOTAL 39.7 7.6 16685.3 1736 3916 4148.2 1656974 18059 1715.9 298.7 28.7 3.2 74559.3
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Appendix C — Accuracy Assessment Report



An Assessment of the Accuracy of NWI updates in the
Great Lakes

FINAL REPORT
July 2012

Submitted in partial fulfillment of:

Assessing Wetland Change in the Great Lakes
Great Lakes Fish and Wildlife Restoration Act
U.S Fish and Wildlife Service
Grant Agreement: 30181AG151

And
Updating, Analyzing, and Utilizing the National Wetlands Inventory Data in
the Great Lakes Basin for Conservation Planning

U.S. Fish and Wildlife Service
Grant Agreement: 30181AJ192

Submitted by:
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ABSTRACT

Wetlands provide habitat for over 900 different species of birds, amphibians, mammals, insects,
and plants. Many of these plants and animals are threatened or endangered, and rely on wetlands
for survival. Knowing the location and type of wetlands in the Great Lakes is critical to any
strategic conservation planning effort for wildlife. In addition, having a wetlands layer in a
Geographic Information System (GIS) is invaluable when applying wildlife habitat models to
large geographic areas. The U.S. Fish and Wildlife Service’s (FWS) National Wetlands
Inventory (NWI) is available for the states of Illinois, Indiana, Ohio and Michigan in GIS format.
However, the inventory was accomplished using photos from the late 1970s to mid 1980s.
Recent field studies utilizing the NW1 data have indicated that many changes have occurred in
wetland type since the original NWI1 data was developed. Ducks Unlimited recently updated the
NWI using spring and summer digital orthophotos from 2005 for Illinois, Indiana, Ohio and
Michigan. The updating process involved displaying the original NWI layer on top of the digital
orthophotos on a section-by-section basis. The photos were interpreted as to whether the wetland
still exists, if it has changed class, has been spatially modified, remains in the same condition, or
was added or missed in the original classification. As with any mapping project, reporting the
accuracy of the data is important so that users have an understanding of the robustness of the
data. For instance, if the user knows from the accuracy assessment that shrub wetlands get
misclassified into the forested wetland class 25% of the time, and then they may chose to
combine the classes in the analysis or account for discrepancy with additional land cover
information. For this project, ground level field verification data was collected to assess the
accuracy of the NW1 update for the presents of wetland and the wetland class. The results
showed that at the NWI standard minimum mapping unit (0.5 acres) the producer’s accuracy for
the wetland presents was 98.8% and the overall classification accuracy of the NWI class was
86.1%. This meets the FGDC standard of 98% accuracy for the wetland delineation and 85% for
class accuracy for wetlands mapping.
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PROJECT AREA

The project area consisted of Illinois, Indiana, Ohio and Michigan, with the majority of the sites
located in Illinois and Ohio (Fig. 1).

Figure 1. Project Areas with field verification sites (red dots)

METHODS

NW!I Update

The NWI layer was updated for Michigan, Illinois, Indiana and Ohio using spring and summer
digital orthophotos. The base imagery was 2005 (2006-2007 for Ohio) spring imagery that was
supplemented with spring NAIP imagery. Digital Elevation Models (DEM), hydric soils and
USGS Topographic maps were also used to aid in the updating process. The updating process
involved displaying the original NW1 layer on top of the digital orthophotos on a section-by-
section basis (1 square mile, approximately 1:10,000). The photos were interpreted as to whether
the wetland still exists, if it has changed class, has been spatially modified, or remains in the
same condition as the original. Any wetlands that were either missed by the original NW1 or had
been created were digitized and attributed based on the NWI classification scheme. All existing
wetlands that do not spatially register with the digital orthophotos will be modified to match the
photo. A unique system to track the changes to the wetlands was devised through the use of a
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NWI key and parent key. A photo interpretation key and the existing NW1 data were used to
assist the interpreter in determining the wetland condition and class.

Once the photo interpreter had completed the NW1 update for a county, the data underwent
quality assurance/quality control (QA/QC) before the database administrator posts the version to
the final database. The QA/QC process involved running DU’s 17-step attribute verification tool
that checks for any errors in the additional attributes that were added by DU, validate topology,
in which it is confirmed that no active features overlap and no inactive features overlap, having a
different interpreter to visually verify 10% of the county, and running the USGS NW!| attribute
and verification tool to check for NWI attribute errors and spatial errors.

For more information on the NWI update process, please see the workplan located here:
http://www.ducks.org/conservation/glaro/glaro-gis-nwi-update-data.

Field Verification

The accuracy assessment of the NWI wetlands was performed to determine the accuracy of the
wetland classification for the presents of wetlands and wetland class. It was not an assessment of
the full NWI classification. The field verification data collection methods were developed to
assess those two aspects of the NWI update and classification. Two different methods were
employed to verify the wetlands. The first method used a stratified random sample of the NWI
wetlands for field visits (Selected Wetlands). The second method used transect to identify any
wetlands along the transect (Wetland Transects). The selected wetlands method allowed for
adequate samples within each NWI class. The wetland transects method allowed for
identification of missed wetlands in the NWI classification.

Selected Wetlands

The wetlands to be sampled for the selected wetlands method were randomly stratified based on
wetland class and status (converted wetlands from the original NWI). Only wetlands close to
roads (within 90 meters) or on public land were chosen for ease of access and because it was not
realistic to request permission to inspect wetlands on private property. For each of the selected
wetlands, a field verification map (Fig. 2) was created that identified the wetland location and
provided space to record the wetland class and ground photo information. Ducks Unlimited
enlisted help with the field verification process by contacted cooperating partners and volunteers.
The partners and volunteers were then matched with wetlands within areas that they could
conveniently visit. A full list of partners and volunteers that performed the field verification can
be found in Appendix A.
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Figure 2. An example of a field verification map

Each participant in the field verification was provided with a set of directions, maps of the
wetlands to be field verified, and a photographic guide to wetland classification (NW1 Class
level). Participants were instructed to visually inspect each wetland, assign a wetland
classification, take a digital photograph and record any notes. In Illinois, the Sierra Club
organized volunteers for the field verification process. In coordination with the Sierra Club,
Ducks Unlimited held two workshops to train the volunteers on the field verification process.

Wetland Transects

The wetlands to be sampled for the wetland transects method were identified by driving a road
transect and sampling any wetlands that were visible from the road. This method was used by
the Natural Resources Conservation Service (NRCS) in Ohio and Ducks Unlimited in Illinois.
Using minor roads and aerial photos, driving transects were identified to determine a
representative sample for each county. Each transect was driven until a wetland was seen on
either side of the road. When a wetland was identified, a digital photo was taken and the wetland
class was noted. The transect was then continued until another wetland was identified. This
process continued until the transect was completed.
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Field Verification Assessment and Updates

Once the field verification was completed, the digital photos, wetland class, and comments were
entered into the field verification database (Fig. 3). The field verification database records the
data collector, location of the field verification point, digital photo, wetland class assigned,
direction of the photo, date, and any additional comments that were recorded. The field
verification database is part of the NWI geodatabase and will be kept as part of the permanent
record for the NWI. This database was used to compare the field results with the NWI
classification and was the basis for developing the accuracy assessment tables and results. After
the field data was compared to the NWI classification and recorded in the accuracy assessment
table, the NWI classification was updated with the field results if necessary.

Figure 3. Example of the field verification database

Accuracy Assessment

The accuracy assessment was performed by comparing the field data collection (reference data)
to the NWI Classification (classified data). The results are reported in a contingency table where
the numbers in the diagonal represent the correct correspondence and the off diagonals represent
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errors. The overall accuracy is computed by adding all of the diagonal numbers and dividing by
the total number. The accuracy assessment was performed for all states and individual states. In
addition, the assessment was run on just wetlands over 0.5 acres, which is the minimum mapping
unit for the NWI1 based on the FWS and FGDC standards. A separate assessment was also
performed on just the wetland/upland accuracy.

RESULTS

Field Verification

There were a total of 5,230 field sites collected during the field verification, with 2,343 collected
in lllinois, 42 collected in Indiana, 330 collected in Michigan and 2,515 collected in Ohio. Fig. 1
shows the spatial distribution of the sites in the project area. While the areal distribution of the
field sites was limited in Michigan and Indian, the coverage for Ohio and Illinois had good
representation of the entire states.

Accuracy Assessment

The sample sizes and spatial distribution of field verification points in Illinois and Ohio were
adequate for inferring accuracy statements for the NWI classification. However, the sample
sizes and spatial distribution for Michigan and Indiana are too small to draw any significant
conclusions for those states. The contingency tables are reported below for Michigan and
Indiana, but should be used with caution.

The minimum mapping unit for the FWS NW!1 data and listed in the FGDC Wetland Mapping
Standard is 0.5 acres. Wetlands smaller than 0.5 acres were mapped and field checked during
the field verification process. Therefore, two contingency tables were reported for all states, one
that shows just the wetlands 0.5 acres or larger (Table 1) and one that shows all wetlands that
were field verified (Table 3).

The FGDC Wetland Mapping Standard lists two accuracy measures: 1) feature accuracy
(identification of wetlands), and 2) attribute accuracy (type of wetland). The feature accuracy
must demonstrate a producer’s accuracy of 98% to meet the FGDC standard. The attribute
accuracy must demonstrate a producer’s accuracy of 85% to meet the FGDC standard. The
producer’s accuracy only measures the commission of the classification against the reference
data. It does not account for the omission errors of the classification. Therefore, to meet the
FDGC standard, the accuracy assessment would sample only the wetlands that were identified in
the NWI classification. The methods for this assessment also included omission errors through
the transect sampling.

The overall feature accuracy for all states with wetlands greater than 0.5 acres was 96.4%, with a
producer’s accuracy of 98.8% (Table 2). The overall attribute accuracy for all states with
wetlands greater than 0.5 acres was 86.1%, with the producer’s accuracy varying from 52.9% for
the aquatic bed class to 100% for the lake class (Table 1). The accuracy was slightly lower when
including the wetlands 0.5 acres and under, with an overall feature accuracy was 95.7% and
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producer’s accuracy of 98.7% (Table 4). The overall attribute accuracy for all states including
all wetlands 0.5 acres or less was 83.9%, with the producer’s accuracy varying from 42.6% for
the aquatic bed class to 100% for the lake class (Table 3).

The overall feature accuracy varied by state from 88.1% to 96.2% for all wetlands (Tables 5-12).
Three of the states (lllinois, Michigan and Ohio) all had similar accuracies (94-94%) with
Indiana’s being the lowest at 88.1%. Indiana also had the lowest sample size (42) which may
have contributed to the lower accuracy. The overall attribute accuracy varied by state from
68.5% to 89.0% for all wetlands. Again, three of the states (Illinois, Indiana and Ohio) had
similar accuracies (83-88%) with Michigan being the lowest at 68.5%. A majority of the errors
in Michigan occurred between the shrub and emergent classes. The sample size in Michigan was
also low (330) so caution should be used when interpreting these results.

A considerable number of the converted wetlands (155) from the classification or field data were
identified in the field or classification as emergent wetlands. These conversions were due to
agricultural practices and could have been the result of temporal differences between the imagery
date (2005) and the field verification (2008).
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Table 1. Accuracy Assessment of NWI Class with wetlands greater than 0.5 acreas
(all states)

Classified Data

PEM PUB PFO PSS CONV PAB LUB Totals Producer's Accuracy
PEM 807 36 11 30 24 6 0 914 88.3%
PUB 24 1081 2 2 1 17 0 1127 95.9%
PFO 44 11 765 72 11 0 0 903 84.7%
PSS 49 3 15 155 4 1 0 227 68.3%
§ CONV 65 9 9 5 146 0 0 234 62.4%
g |paB 8 29 1 2 0 45 0 85 52.9%
[
% LUB 0 0 0 0 0 0 43 43 100.0%
Totals 997 1169 803 266 186 69 43 3533
User's Accuracy 80.9% 92.5% 95.3% 58.3% 78.5% 65.2%| 100.0% Overall Accuracy: 86.1%

Kappa Coefficient: 81.58%

Key

PAB Palustrine Aquatic Bed
PUB Palustrine Unconsolidated Bottom
PEM Palustrine Emergent
PFO Palustrine Forested

PSS Palustrine Scrub/Shrub
LUB Lacustrine Unconsolidated Bottom
CONV Converted

Table 2. Accuracy Assessment of NWI1 wetlands with wetlands greater than 0.5 acreas
(all states)

Reference Data

Classified Data

Wetland Upland Totals Producer's Accuracy
Wetland 3259 40| 3299 98.8%
Upland 88 146 234 62.4%
Totals 3347 186 3533
User's Accuracy 97.4% 78.5% Overall Accuracy: 96.4%
118 10/10/2012
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Table 3. Accuracy Assessment of NWI Class with all wetlands
(all states)

Classified Data

PEM PUB PFO PSS CONV PAB LUB Totals Producer's Accuracy

PEM 1106 96 17 38 38 11 0 1306 84.7%

PUB 50 1831 4 3 3 21 0 1912 95.8%

PFO 64 22 891 98 13 1 0 1089 81.8%

PSS 66 16 18 180 8 3 0 291 61.9%
% CONV 117 22 13 7 266 2 0 427 62.3%
[a}
§ PAB 16 70 3 3 1 69 0 162 42.6%
[
% LUB 0 0 0 0 0 0 43 43 100.0%
o

Totals 1419 2057 946 329 329 107 43 5230

User's Accuracy 77.9% 89.0% 94.2% 54.7% 80.9% 64.5%| 100.0% Overall Accuracy: 83.86%

Kappa Coefficient: 78.24%

Key

PAB Palustrine Aquatic Bed PSS Palustrine Scrub/Shrub

PUB Palustrine Unconsolidated Bottom LUB Lacustrine Unconsolidated Bottom

PEM Palustrine Emergent CONV Converted

PFO Palustrine Forested

Table 4. Accuracy Assessment of NWI1 wetlands with all wetlands
(all states)
Classified Data
Wetland Upland Totals Producer's Accuracy
Wetland 4740 63| 4803 98.7%
o
©
O [Upland 161 266 427 62.3%
g
o |Totals 4901 329 5230
(7]
@
o |User's Accuracy 96.7% 80.9% Overall Accuracy: 95.7%
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Table 5. Accuracy Assessment of NWI Class with all wetlands

(HHinois)
Classified Data
PEM PUB PFO PSS CONV PAB LUB Totals Producer's Accuracy

PEM 512 21 5 7 11 5 0 561 91.3%

PUB 20 1008 2 0 0 14 0 1044 96.6%

PFO 13 5 330 18 6 0 0 372 88.7%

PSS 14 5 8 44 5 2 0 78 56.4%
% CONV 49 9 4 2 126 1 0 191 66.0%
)
g |paB 4 27 0 1 1 37 0 70 52.9%
[
% LUB 0 0 0 0 0 0 27 27 100.0%
@

Totals 612 1075 349 72 149 59 27 2343

User's Accuracy 83.7% 93.8% 94.6% 61.1% 84.6% 62.7%| 100.0% Overall Accuracy: 88.95%

Kappa Coefficient: 84.26%

Key

PAB Palustrine Aquatic Bed PSS Palustrine Scrub/Shrub

PUB Palustrine Unconsolidated Bottom LUB Lacustrine Unconsolidated Bottom

PEM Palustrine Emergent CONV Converted

PFO Palustrine Forested

Table 6. Accuracy Assessment of NWI wetlands with all wetlands
(Hinois)
Classified Data
Wetland Upland Totals Producer's Accuracy
Wetland 2129 23| 2152 98.9%
o
©
O [Upland 65 126 191 66.0%
8
o |Totals 2194 149 2343
[}
©
o |User's Accuracy 97.0% 84.6% Overall Accuracy: 96.2%
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Table 7. Accuracy Assessment of NWI Class with all wetlands

(Indiana)

Classified Data

PEM PUB PFO PSS CONV Totals Producer's Accuracy
PEM 8 0 0 0 1 9 88.9%
PUB 0 5 0 0 0 5 100.0%
. PFO 1 0 13 0 0 14 92.9%
o
% PSS 0 0 1 0 0 1 0.0%
(8]
g |conv 4 0 0 0 9 13 69.2%
(9]
& Totals 13 5 14 0 10 42
User's Accuracy 61.5%| 100.0% 92.9% 0.0% 90.0% Overall Accuracy: 83.33%
Kappa Coefficient: 77.31%
Key
PAB Palustrine Aquatic Bed PSS Palustrine Scrub/Shrub
PUB Palustrine Unconsolidated Bottom LUB Lacustrine Unconsolidated Bottom
PEM Palustrine Emergent CONV Converted
PFO Palustrine Forested
Table 8. Accuracy Assessment of NWI1 wetlands with all wetlands
(Indiana)
Classified Data
Wetland Upland Totals Producer's Accuracy
Wetland 28 1 29 96.6%
Upland 4 9 13 69.2%
Totals 32 10 42 88.1%
User's Accuracy 87.5% 90.0% Overall Accuracy: 88.1%
Ducks Unlimited, Inc. 121 10/10/2012




Table 9. Accuracy Assessment of NWI Class with all wetlands

(Michigan)
Classified Data
PEM PUB PFO PSS CONV PAB LUB Totals Producer's Accuracy

PEM 75 13 2 12 4 1 0 107 70.1%

PUB 5 42 0 1 0 2 0 50 84.0%

PFO 8 4 56 19 4 0 0 91 61.5%

PSS 12 2 1 16 0 0 0 31 51.6%
% CONV 6 1 2 1 28 0 0 38 73.7%
[a}
§ PAB 2 1 0 1 0 8 0 12 66.7%
[
% LUB 0 0 0 0 0 0 1 1 100.0%
o

Totals 108 63 61 50 36 11 1 330

User's Accuracy 69.4% 66.7% 91.8% 32.0% 77.8% 72.7%] 100.0% Overall Accuracy: 68.48%

Kappa Coefficient: 59.9%

Key

PAB Palustrine Aquatic Bed PSS Palustrine Scrub/Shrub

PUB Palustrine Unconsolidated Bottom LUB Lacustrine Unconsolidated Bottom

PEM Palustrine Emergent CONV Converted

PFO Palustrine Forested

Table 10. Accuracy Assessment of NWI wetlands with all wetlands
(Michigan)
Classified Data
Wetland Upland Totals Producer's Accuracy
Wetland 284 8 292 97.3%
&
O [Upland 10 28 38 73.7%
3
o |Totals 294 36 330 94.5%
5
o |User's Accuracy 96.6% 77.8% Overall Accuracy: 94.5%
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Table 11. Accuracy Assessment of NWI Class with all wetlands

(Ohio)
Classified Data
PEM PUB PFO PSS CONV PAB LUB Totals Producer's Accuracy

PEM 511 62 10 19 22 5 0 629 81.2%

PUB 25 776 2 2 3 5 0 813 95.4%

PFO 42 13 492 61 3 1 0 612 80.4%

PSS 40 9 8 120 3 1 0 181 66.3%
% CONV 58 12 7 4 103 1 0 185 55.7%
[a}
§ PAB 10 42 3 1 0 24 0 80 30.0%
[
% LUB 0 0 0 0 0 0 15 15 100.0%
o

Totals 686 914 522 207 134 37 15 2515

User's Accuracy 74.5% 84.9% 94.3% 58.0% 76.9% 64.9%| 100.0% Overall Accuracy: 81.15%

Kappa Coefficient: 74.99%

Key

PAB Palustrine Aquatic Bed PSS Palustrine Scrub/Shrub

PUB Palustrine Unconsolidated Bottom LUB Lacustrine Unconsolidated Bottom

PEM Palustrine Emergent CONV Converted

PFO Palustrine Forested

Table 12. Accuracy Assessment of NWI wetlands with all wetlands
(Ohio)
Classified Data
Wetland Upland Totals Producer's Accuracy
Wetland 2299 31] 2330 98.7%

£
O [Upland 82 103 185 55.7%
2
o |Totals 2381 134 2515
(7]
©
o |User's Accuracy 96.6% 76.9% Overall Accuracy: 95.5%
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Appendix A — List of Personnel Performing
Field Verification

Firzt Name| Last Mame Title Organization
Robbwn Abbitt GIS Coordinator Wiarmi L niversity
Tom Arbour Ecologist/GIS Areas and Prezerves
Midia Arguedas Cleveland Metroparks
Michasl Bair

Steve Bamy OH DOW

Mark Bleyer

Paul Brimlow

Autumn Bry=on Environmental Enginser Wirginia

Doug Butz

Linda Byer Dristrict 2 Wildlife Biologist Wildlife Area - Indian ONR
Dawve Cameron University of lowa
Lamy Chafiee

Landon Caole

G hymnis Collinz Water Resource Scientist Prairie Rivers Hetwork
Dan Crussy Ohio Divizion of Wildlife
Stephen Daniluk Student (@ Hocking College

Mike Durkalec Anuatic Biologist Cleveland Metroparks
Chad Fizzell E nviornm ental Quality
Su=an Ford Volunteer

Rachael Goodpaster

Cedlia Gowrik Grand River Implementation Project Con=zervation Diztrict
Ken Grantonic

Hope Hammaons

Scott Hazkinz

Mike Hawvener

Krizten Hawiey

Jim Hazelman |Private Landz Office Senice

Tom Hewitt Dristrict 4 Wildlife Biologist INDNR

Kevin Hotz

Rachel Hough

Pete Jackson EPA Region S

Bob Kawetsky Senvice - East Lansing
Michasl Kelhy Great Lakez Office
Jazon Kuhnle

Shannon  |Lapekas

Steve Lewis Office of Coastal
Elan Lipechiz Conzervancy

Todd Lozes Program Coordinator M anagement Divizion
Joy Marburger |Research Coordinator Mational Park Service
Liz W ather GIS/AT Program Coordinator Con=zervation Diztrict
Patrick M aver Marth Region Private Lands Supervizor IMMNDR

Dran M eGudckin Lands Biologist
Chrigtine M eador Environmental Scientist Inec.

Craig M oore

Patrick M omizsey

Jim Nicholaz Director Science Center
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