ESRI ArcGIS Pro Workflow for US Fish & Wildlife Service

Wetland Restoration Engineering & Design

By Scott Ralston, Wildlife Biologist USFWS Partners For Fish & Wildlife Program, Windom, MN.
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Introduction

Purpose: This tutorial is a workflow for United States Fish & Wildlife Service staff to map wetlands or
other habitat features, import survey data and design embankments or spillways or other cut/fill
volumes in habitat restoration projects. Although specific to this workflow you may find many of the
steps usefully to modify to your own specific needs. Scott has been working with GIS in wetland
mapping & restoration work in the Prairie Pothole Region of North Dakota and Minnesota since about
2001.

Disclaimer: This tutorial is develop by Scott Ralston as an individual not as an official publication by the
US government or USFWS agency. Developed as a guide for my own project workflow and willing to
share to help others but this does not represent any official policy, training or regulation by the agency.
All engineering and design should be done by trained professionals and users accept their own liability in
project designs. Free to share this tutorial just reference or credit where appropriate.

Introduction to ArcGIS Pro: This is a new platform for ESRI in GIS. The previous ArcGIS up to version 10x
mainly used ArcMap as the functional mapping program. This tutorial and methods are an update from
a previous version tutorial that was written for ArcMap so may refer to some similarities and
differences. Major differences in ArcPro from 10x:

- ArcPro is designed more around working with online data seamlessly with local data and
integrating geodatabases into the map workflow. Users used to stand alone shapefiles still will
have that function but should learn what a geodatabase is and how to use one for more
functionality as many functions are automatically integrated into a database.

- FWS users ArcPro can integrate FWS Portal data where ArcMap could only use AGOL and took
extra steps to edit that.

- ArcPro uses ribbon menus and popup panes vs fixed toolbars so some tool options you may not
see all the time unless you are on a specific layer or task where that tool is available.

- ArcPro has some enhanced performance and is better able to utilize your computers resources
like 64 bit processing. It runs a bit smoother and faster.

- ArcPro can support many maps and layouts in a single project similar to the old original ArcView
3x. ArcMap was limited to 1 map and 1 layout in a project.

- ArcPro combines all the sub-programs into 1 program. ArcGIS 10x had ArcMap for the mapping,
ArcCatalog for file management, ArcScene for 3d mapping etc. where all this is merged inside of
ArcPro.

Setup & Customize Options & Create a Map:

Before diving into project there are many options and preferences you should try to setup and
customize to make the rest of your workflow much easier. Setting shortcuts and other options and
making a template to simplify future maps on similar projects.

1. FWS User Resources: USFWS users, all information or other resources for GIS needs can be
found at the FWS Sharepoint page: https://doimspp.sharepoint.com/sites/fws-gis as well as on
the Microsoft Teams FWS Geospatial Services team channel.

2. Licensing: We will assume you have a license available for ArcPro. If you are a USFWS employee
then you do. Other organizations consult your IT administrators. For FWS you must be
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connected to your DOI network either at an office with intranet connection or if remote must be
on the VPN.

3. Checking out a license for offline: If you wish to work offline you have to first check out a
license while you are still online and in the case of FWS must be on the intranet or VPN before
you can work offline or off VPN.

a. Open ArcPro
b. On the Opening page hit Settings {*é:}l Sotti
c. Choose Licensing from the left side ettings
d. Check the box that says Authorize ArcGIS pro to work
offline. Can choose up to 90 days

Licensing
ArcGIS Pro Concurrent Use License
Mame Licensed Expires
Basic
Standard
Advanced Yes

Portals

Licensing H -
Gty Esri Extensions
Options Name Licensed Expires
3D Analyst Tes 5/23/2023
Python
Add-In Manager Bathymetry
L Data Reviewer Tes 5/23/2023
Defense Mapping
About Geostatistical Anslyst Yes s/23/2003
Settings
V] Authorize ArcGIS Pro to work offline L 90 .| ©

4. Portals: These are connections to online cloud data. FWS employees already have AGOL and
FWS internal portal accounts by default. Contract your GIS administrator if you have questions
or need additional publishing rights. Outside users check with your own GIS staff.

a. Signin to your available portals so they are available in all mapping.

b. On the settings page go to portals and hit Add portal. FWS users have 3 available and
are listed in this screenshot

©

Portals

o
~pen @ https:/fgis.fws.gov/portal/

Available : Signed in as scott_ralston@fuws.gow

@ https:/fmaps.fws.doi.net/portalf

Available : Signed in as scott_ralston@fuws.gow

‘0 https:/ frarw.arcgis.com/
~ Available : Signed in a3 scott_ralston@fus.qow_fws

Partals

Add Portal *
Licensing

Enter the URL of your portal
Options |
Python Examples:

ArcGIS Enterprise - https://webadaptorhost.domain.com/webadaptorname
Add-In Manager ArcGIS Online - httpsy//www.arcgis.com or httpsy//yourorg.maps.arcgis.com

D Sigr in usin
il

el Add Portal



AGOL — ArcGIS online is a server/service hosted by ESRI. Data is housed on their server
under your account and can be shared with others publicly. Since this is on a public
server the type of data you can share or host on AGOL is limited to non-sensitive data
and if shared publicly must comply with public data standards such as 508 compliant.
Address is simply arcgis.com. You will log in with the FWS email and credentials. May
need either your PIV card on government systems or Authenticator for 2 step
verification. https://www.arcgis.com/

FWS GeoPortal is a very similar. It is the same ESRI software platform product but is
running and data housed on a FWS server behind a DOI firewall. This should be used for
any sensitive data not open to the public. As such the content hosting is much more
flexible on what you can put up. You must still follow agency guidelines for any PII.
Address is https://gis.fws.gov/portal/ and if prompted use the DOl or FWS account at
login not AGOL.

The 3is InsideFWSMaps. Very similar to GeoPortal as anther internal server.
https://maps.fws.doi.net/portal/ . However, InsideMap is an older version being
replaced by GeoPortal. It still has some data from previous projects so can use if needed
but is being phased out so use GeoPortal for all new cloud hosting.

Once all your portals are connected they should reconnect automatically when you
open ArcPro if you are online. The internal servers might not log in automatically if you
are on a public network so might need to use re-log in if they don’t connect outside of
the office. Data in your maps should be available from all portals at the same time.
However if you want to edit any data it can only edit from the “Active” portal. Thus if
you are editing a specific dataset then right click on that portal to set as Active

Sign out

Set &s Active Portal
Edit Portal Connection
Test Availahility

Rermove Portal Connection

5. Options/Preferences: Go to the Options Menu for additional custom settings. Go down the list
and set any defaults that are useful to your situation such as units, file locations etc.

a.

General: Likely should set a new default location for your data. If not defined ArcPro
tends to save to a local folder in your Windows Documents Folder. However, if you are
in a collaborative workplace you might want it stored on a central server location or if
others would open the Project they would be missing any data stored on your local hard
drive. Specific maps you might want to later redefine individual geodatabases in each
project folder specific to that project. You would do that here also. However, as a
starting point | would make a default central folder, geodatabse and toolbox to point to.
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Options
Project
Current Settings
Units
Tasks
Application
General
tlap and Scene
Mavigation
Selection
Editing
Wersioning
Geoprocessing
Dewvice Location
Catalog Browsing
Share and Download
Raster and lmagery
Full Motion Videa
Display
Table
Layout
Text and Graphics

Set general options for ArcGlS Pro

* Start ArcGls Pro

v Create projects

Project location

O Mewr projects are saved in the default location

@) Mew projects are saved in a custam location

Location

WiArc G SProhProjects

Create a folder for the project

Geodatabase

) Mew default geodatabase for each project

®) Zame default geodatabase for all projects

Geodatabase

;W:\ArcGISPro\DefauIt_ArcProDatabase‘gdb

Toolbox

O Mew default toolbox for each project

® Same default toolbox for all projects

Toolbox

éW:\Arc GlSProtDefault_ArcProToolb o thi

* Help source

» Application Theme

Map & Scene: Main thing here is setting a coordinate system for the current map and
your Favorites for future. Under Spatial Reference scroll through and find your desired
coordinate system. Right Click on it and select add to favorites. This will be quicker than
looking through the entire list every time.

Options

Project
Current Settings
Units

Tasks
Application
General

Map and Scene
Mavigation
Selection

Editing

Wersioning
Geoprocessing
Device Location
Catalog Browsing
Share and Download
Raster and Imagery
Full otion Widea

® Choose spatial reference

Select the Coordinate Systern to view the available options,

Current 3y Details Current Z
WGS 1984 UTM Zone 15N <MNone:>=
I |
¥ Coordinate Systems Available | Search P T

D Wi TH8 LM Lone T1N
7 WGS 1984 UTM Zone 121
() WS 1984 U Zone 13N
(T WES 1984 UTh Zone 141N
(3 WS 1984 UM Zone 15N
(% WS 1984 UTM Zone 161

(T WES 1984 T Zone 171 T
Bl Sawe as Projection File..,

(7 WGS 1984 UTM Zone 184
7 WGS 1984 1T Tane 108

* Add to Favarites

Copy and kodify..

*

Editing: ArcPro editing is different than ArcMap where essentially all layers can always
be available in editing mode any time not just in an edit session. Thus there is a chance
of editing by mistake if you aren’t careful. Later we will cover turning off edit options for
undesired layers. However, in the Options | like to keep “Automatically save edits” OFF.
As well as “Enable and disable editing from the Edit tab” turned ON. These 2 features
make editing a more intentional act so you both have to enable the edit mode like you
did in ArcMap 10x as well as confirm saving a change in case you accidentally changed



something you didn’t want to. This is an extra step so if you are confident in your
workflow you can skip this and work faster just be aware of what you are doing.

Options

Project o

Current Settings v Session

Units Enable and disable editing from the Edit tab

Tasks DAutomaticaIIy sawve edits

Application Time interval fminutes) 10 =
General Mumber of aperations a0 B

4

Map and Scene Save edits when saving project

Navigation Showe dialog to confirm save edits

Selection Showy dialog to confirm discard edits

Editing [ ] Deactivate an active editing toal when saving or discarding
Wersioning hdake newdy added layers editable by default

d. Quick Access Toolbar: These are the tool buttons at the very top of the screen. Unlike
the ribbons these tools don’t move or change so are always available. My preference is
have as many common tools available for quick access so | add and organize most of
these available buttons.

Geoprocessing
Dewvice Location
Catalog Browsing
Share and Download
Raster and lmagery
Full Mation Yideo
Display

Takle

Layout

Text and Graphics
Color Managerent
Elrd

can

Metadata

Indexing

Location Referencing
Geodatabase Replication
knowledge Graph
Proafing

Language

User Interface

Custormize the Ribbon

Quick Access Toolbar

e. You can also customize each ribbon if you want further tools rearranged. Right click on

Selection Customize the Quick Access Toolbar
Editing

Choose commands from
Wersioning

Fopular Cormmands

] Activate (Layout map frame)
+ ndd Data (To map ar scene)
+ Add Data (Open add data di... [»
[ attribute Table (Open Attrib,.,
Basernap (Choose basernap)
[ Clear (Clear feature selection)
Bl Copy (Copy the highlighted...
E,' Create (Show Create Featur..,
¥ Delete (Shartcut) (Delete sel...
I_g Edit Wertices (Edit feature ve..,
«r Explore (Mavigate/ldentify a...
Eﬁ Export Layout (Export the la..,
L% Finish (Finish feature sketch.)
:: Fizzed Zoom In
E: Fixed Zoom Out
% Locate iFind locations)
12 Modify (Modify selected fe..
33 Move (Move selected featur...
B Mews (Create a new project;.,
[=5 Open (Open an existing pro..
E Paste (Paste the iterm on the..,
{2 Polygon Tool (Create a poly...

= Properties (Selected layer)
L5 Rertarnle (Selact b ractan

Learn more about customizing the quick access toolbar

the Ribbon and choose customize.

B Mew

[ Open
Sa\.re

+ Add Data

EE Export Layout
5 Undo

¢ Redo

[d Clear

&1 Copy

T3 Paste

L] Activate

o Explore

@L Rectangle Zoom In
: :Fixed Zoom In
: :Fixed Zoorn Cut
I Rectangle

B Tools

[ Attribute Table
5 Create

e Save
QPongon Tool



New Map or Template: Highly recommend setting up and using a map template. As most of

your projects will probably start with similar data and similar layouts. Save time in recreating by
setting up a general purpose map once and save it. Then reopen this map as your template to

start from each time. Then use the Save As command to save it to a specific location for
individual projects. If you want to secure this template so it can’t be accidentally overwritten
then just set it to read only in the file properties.

nm-snl fs.doinet) (V) 5 ArcGISPro

~

Mame

\backups
Default_ArcProDatabase.gdb
Importlog

Indes
MRCS-Engineeting-Tools
Projects

Training

@ Default_ArcProToaolbaox the

Windom_Project_Map Termp|

| Windom_Project_Map Ternp

General  Securily Detaills  Previous Versions

v | D S Search &rcGISPro
Date modified Type Size
13172023 11:20 AW File folder
2/28/202311:04 AM File folder
/2772023 832 &AM File folder Tope of file:
173072023 B:41 A0 File folder Opens with
1/30/2023 2:07 &0 File folder
2/2B2023 11:21 AM File folder Location
1/30/2023 2:06 &M File folder G
ize:
142572023 352 PM ArcGlS Toolbox 4|
oo En s G s eien et File 1,818 Size on disk:
= fument 2|
7-Zip Created:
Ea Scan with Microsoft Defender... Modified:
& Share Accessed
Open with...
Always available offline Alibutes
Restore previous versions
Send to b3
Cut
Copy

Create shortcut
Delete

Rename

Properties

| ‘Windom_Project_Map Template. aprs

ArciGIS Project File [ aprs)

[€) ArcBIS Pro Change:

W AAICGISFro
1.77 MB (1,861,260 bytes)
1.77 ME (1,863,680 bytes)

Tuesday, Januam 31, 2023, 11:20:43 AM
‘Wednesday, February 22, 2023, 2:35:50 PM
Friday, February 24, 2023, 3:51:43 AM

Read-only [ Hidden Advanced

(119 Cancel

Apply

7. Add Data: Under the Map Ribbon hit the Add data button or if you customized the quick
buttons at the top it may be there also. There are also additional options on the Add data drop
down list (arrow on the bottom of the button). Navigate to your data and add to the map.
Various predefined basemaps are also available on the basemap button and drop down list.

*

e

(]l Copy Path
Clipboard

Contents
T | 52arch

=

Drawing Crder

4[] Map

]

3/

Insert

y @

ax
Explore

o @

Analysis View

m O

Cemmon Tools

EE 4 BEaddpreset-
]

Ne kA g o -
HEP L g

Edit Imagery Share

Arc Hydre

Attributes

#

4

TE Fit Pause @ Lock [ 8
=

P Command Search (4

N K2 T = BER (A
e 55 Add Graphics Layer o View Unplaced W
Bookmarks Go  Basemap Add Select Select By SelectBy Measure Locate Infographics Caardinate Convert
- To XY - Data~ = Attributes Location - - - Conversion & More - -
Havigate & Layer Selection n Inquiry Labeling ) Offline ]
- 0 x [ERSTI
r
Add Data x
e . " N N e 5 N
(€)= @)|[El« wmdgis (Wifwdwmm-snlfws.doi.net) (W) » Windom WMD Data » Cartographic Data » v |©| |4z | Search Cartographic Data L
Organize * New ftem ~ im]

Acquisition Focus Areas
ArcPro_Projects

Biological_Surveys

P Cartographic Data |

Geadetic Sunvey Markers
Geagraphic_names
Individual Counties
Individual Townships
MN_PLSS

Environment & Habitat

Exported Maps

Name

[ & MN_Countiesshp

& Murray_Coshp

& Nobles_Coshp

=) Non_Populated_Place.shp
) Pipestone_ Coshp

) PLS_TRSQshp

[ PLSS_Sections.shp

%) Populated_Placeshp

&

Shapefile
/4/2015 1:51:04 BM

MN_Counties.shp

c Data

Name | MN_Countiesshp




8. Catalog Pane or View: Use Catalog as another way to add data or a place to view files, move or
create files. This is synonymous to ArcCatalog in the old ArcGIS 10x. On the View Ribbon you see
2 options for Catalog Pane or Catalog View. Pane opens a side toolbox that you can either drag
around floating or dock it to the side. This is easier for dragging and dropping or viewing while
also using the map display. Catalog View opens the Catalog on the entire view screen and is a
Tab along with your maps and layouts available. Better if you are doing more file management

and want a larger workspace for your files.

== H= == o @ Zf 2l W = H : F
hap Insert Analysis Wiew Carmman Tools Edit Imagery Share Arc Hydro Appearance
Global D-} |_—,|+'\—_| |—‘|'—| E -E - .H m ?( ] OF Create |
R A T = = L1 o -
Corwvert Link Link Reset Catalog Catalog Contents Geoprocessing Python Tasks  Workflow fwiation Indoors
D hap - “iews = Cursors  Papes= FPane Wiewr sl ol o tanager= = =
Wiy Link Windowes Thumbnail
-~ [ Catal
Contents atalog . . Catalog - B x
Show the Catalog pane, You can access iterns inand
T | Search £ available to the project, whether they are available Project Portal Favorites =
- on a local or network cormputer, of from a database, ——
B= [ gl E 4 HE"_ @ a server, £rcGlE Online, or your organization's portal, Search Project Js
. With the Catalog pane you can drag and drop items o Maps B
Drawing Crder onto a map, a maodel, or a taal parameter, Socess
geoprocessing and raster function histary, and add = Toolboxes
4 [E] Map wour favarite items to the project,
= Databases -
‘| MM_Counties |
I:l bl Styles

4| Folders

' i |

# MyProject]
wirmdgis (ifnSuern - sl s, doi,

b Locators

9. Folder Connections: In the Catalog it does not show the same Windows file structure you would
see in explorer or in the Add data box. It only shows files or folders you are connected to. Thus,
if you want a drive or a specific folder connected in Catalog you need to map it.

a. In Catalog right click on the Folders icon and hit Add Folder Connection

| |

Catalog =0 x

Project Portal Favorites

Search Project

L -

Maps |
Toolboxes L

Databases

I m =

% otyles

4|50 Folders w%  Add Folder Connection

hyProject
& VyTrelEe E Refresh

[

werridgis (3T SUFTIFF =S P T TS, ol

& Locators

—— ]

R

J

r

! —] \

Add Folder Connection
Connectto an existing folder on the local computer

or a shared folder on the network, Add the
connection to the project,

B I

T F



b. Navigate to the drive or folder you want connected, select it and hit OK. Being more
general like a whole root drive may be better if you will want items from multiple
locations on that drive. If there is just 1 specific spot you want data from you can
navigate down to subfolders which could be quicker to access but less broad.

e o feanxruean :

ster b IFW3IWMM-SRALSLT » = |O|| 1= | Search fad

wmdgis (fwdwmem-srvl fws.doinet) (W)

MR LERTs &2

Name | wmdgis (\ifw3wmm-sev1.fws.doinet) (W Folders

] [ |

10. Working with Panes: “Panes” are popup windows with specific tools for various tasks in the map.

Can include Catalog as we have just seen, geoprocessing tools, symbology, labeling. They will pop up
when you click on something that requires more options. If closed with the X button in the top right
corner they can come back when needed by hitting the originating button on one of the ribbons or

right clicking context menus. However, | find it much more convenient to let them remain

minimized/docked on the right hand side so they are quickly available as needed. Learn the habit of

not closing them with the X. They will auto-hide if you just leave them and click on another tool or
on the map. Sometimes they auto-hide too quickly when you still may want them visible. To dock
it\hold it open, hit the pin button on the top of the tool. It will remain open until you unpin or X to
close. To reopen just hit the tool listed along the right side.

# Locators

L) Ll
Catalog v B X 3 Symbology - MN Coun... v+ X 2
g g
o — =
Project Portal Favorites = =z (& FormatPolygonSymbol = =&
2 cen . 2
Search Project o | & Gallery Properties &
L) [l
- =
@l Maps 2 e S =
= — 2
&= Toolboxes 2 o
= [] Enable scale-based sizing =

=l Databases -
T v Appearance =
T Shyles 3 3
1 Color || 5
4 [0 Faolders '+ &
7 MyPraject] _>§ Outline color B- g‘
=]
werridgis (hifoednernrn-seel fuvs doi, + Outline width 0.7 pt i
o o

10



11. Suggested Map Layers: For the type of wetland work proposed in this tutorial, Map layers that
would be useful include

a.
b.
C.

Road and other Transportation layers

Geopolitical boundaries such as Cities, County or State Lines, Townships and Sections
Hydrology such as Rivers, streams and Lakes, NWI and RW!I data, State protected
waters, judicial ditch systems, HUC12 watersheds.

Land ownership including Federal and State lands other conservation lands.

Easements including FWS easements as well as other programs such as RIM, WRP, CRP,
State easements.

Environment & Habitat data such as Landuse/Land Cover, Natural Heritage or T & E
data, Biological Survey data, prioritization maps.

Soils maps, particularly with drainage properties/hydrology. Excessively drained to Very
Poorly drained. Using MUName attributes for soil name class.

Topography information including topo maps and any DEM LIDAR available at the
highest resolution for your area. Much lidar includes 2ft contours and hillshade but we
will clip and create this ourselves specific to a project location later.

Aerial Photography. Suggest as many years as available. Often see things in 1 year that
you may not in others as well as span wet and dry periods. Some photos may be
available in an un-georeferenced form. We will cover georeferencing in a later section.

12. Group and name data: Many layers in the map can clutter it and make it hard to find specific
things. Group data by type under headings. Right click on the Project Map at the top of the list
and choose New group layer. Rename it and drag layers into it. This way you can toggle entire
groups on or off as needed. Rename all other data to be intuitive in the map not coded.

Contents - & x [ ProjectMap % [
T Search p
£ _| ’ 1@

Drawing Order

| s
LT e

b [¢] Text M
; Base i
B[] Distrig
4 [J] Wizter| = Set Reference Scale | o Group Layer

4 Lake Zo  Clear Reference Scale ¢roate 2 e group layer in the map
b ] M 2 Zoom To Reference Seale

Mew Group Layer

13. Change Symbols: Customize layer symbols. In your table of contents.

a.

Either click on the symbol which can make the Symbology Pane appear on the left or
right click on the layer and choose Symbology.

—

4 Water Features G Label —

‘| Lakes f Labeling Properties...

Corvvert Labels
b [ MWl Data

b[_] Restarable Wetlands Inventony
; Linear Waterways
b [] Public Watermays

s Symbology

y@ Disable Pop-ul Symbology
F Configure Pop  Show syrmbolagy
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a. Change the symbol either from the Gallery of predefined symbols or the Properties

where you custom choose your own fill or outline.
b. Symbol properties of the overall layer can also change if the feature is displayed as a
single type or broken by unique Values or other categorizations.

Symbology - Lakes X
G Farmat Polygon Symbol =

Gallery Properties

o

I'."}rpe here to search Project styles -

Syrmbols found: 160

Buffered Sand Snovafields

Gradient lce

Swvarnp Wiater Wiaterlines

Interrmittent
Water Intermittent
: Syle: Arcials 2D

Orchard or  Orchard | Category: Comman
Mursery Tags: blue;picture;pattern

Symbology - Murray Soil

Symbaology - Lakes >
{{-} Format Polygon Symbol
Gallery Properties

7 S S

[ ] Enable scale-based sizing
v Appearance
Colar

Outline color

Outline width 04 pt

O x

FBEY 4

Primary symbology

Unique Values

>~ OX

Syrnbolize your layer using one symbol

e

Symbaolize your layer by category

Single Symbel

Draw using single symbol

Unigque Values

Symbuolize your layer by quantity

Ty

I Bivariate Colors
Drawe quantities using bivariate colors,

5

[29°] Proportional symbaols
h Draw quantities using proportional symbals.

Graduated Colors
Drawr quantities using graduated colors.

Undassed Colors
Draw quantities using an unclassed colar gradient,

Graduated Symbols
Draw quantities using araduated symbals,

Draw cateqores using unigue values of one or multiple fields.

[ mnt Cipecibs
~“Excessiely dram...

Excessively drain...

B - somewhst exces.. Somewhat exces..

* Moderately el Moderately well..

T ‘Well drained Well drained

1002 -

v | Somewhat poor.. Somewhat poar...

* Poorlydrained  Poorly drained

v Wery poorly drai.. Very poorly drai..

c. Transparency is a common feature. To make an outline or fill transparent, hit the drop

down for the color and choose color properties. Then adjust the transparency in the

properties.

Symbology - Lakes
® Format Polygon Symbol
Gallery Properties

/ = &

[ Enable scale-based sizing
~ Appearance
Calar

Outline cd [ Mo calor

Outline i AreGlS Colors

Fd Eyedropper

Color Praperties..,

Color Properties

Modify colorvalues to create a custom calar, and
optionally save the colorto a shyle,

adoug peys  Bojegen  Buissasoudosg

Color Editor

Color Mode |RGE -

x

I A

»

(= Current Previous
| 151 s
Green
219 s
Elue
A| 242 -
Transparency
| 0% -

Save color to style...

HEX # | 97DBF2
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d. Save custom symbols. If you like a specific symbol and you want it quickly available in
your symbol gallery, hit the menu at the top of the symbology pane and choose Save
Symbol to Style. It will then be saved in your Gallery. | define the same Category for all
my custom symbols so they are organized together.

Symbology - Lakes - Bx

pl —_ ve Poly vmbol As X
© Format Polygon Symbal = Zo el o pie ot

Gallery Wary symbaology by attribute AL e '

Allow symbol property connections
Category FWS

o Save symbal to style..
[ Enable scale-based sizing L rgbibluemultilayeriake
v Appearance Style Favorites
Caolar - Key
Outline colar . - {
Outline width 04pt 3

away sapadoug peyn  Bopeen Buissazoudoag

oK Cancel

14. Labeling: Any features that need labels you can choose labeling options either by right clicking
on the layer and choose Labeling Properties to open up the Label Pane or many features are
available on the Label Ribbon tab at the top. Labeling can get pretty extensive with options.
Much is trial and error or search many good video tutorials available online for specific
functions.

H S & SlarnEam . reatine L Only] - Braject Map - AreGIS B 2 - a

Cammen

Edit  imagery  Share  ArcHydro  Appearance | Labeling | Data

Arial -l ope - A AT

- B Ho
Polygon  Rem Ferrest. =

Label Pacement

n o

orinsetMsp  [E¥) Location Layout [ Project Lays ut with Location Inset

Drawing Order ’
2 TI06-40-32 |
. 11064033 T106-40-34

Comertl | aheling Properties.. | Lkt T105-40-3

] L
Labeling Properties..

5 Symbolo| Show labeling prapertie: for selectad farel cass,
1w Dat, ol l

Restoratl B Disable Pop-ups

15. Create a Project Geodatabase: Many features of ArcPro are stored in a project geodatabase.
Unlike ArcMap this is not optional. Every ArcPro project must have a database so if you don’t
define one then it will create a default database. However, if a default one is used it could be
stored locally not associated with the rest of your map data which may reside on a server for
others to also use causing error or missing information if opened later. Or if not associated with
the map may be inadvertently overwritten or deleted. So it is best practice to just create a
database for each unique project. If you are using 3™ party tools like NRCS Engineering toolbox
you could skip this as it will create a geodatabase in the process of using that tool if you do it
early in your map workflow then define that database as your default map database.
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a. Open the Catalog Pane or Catalog View

b. Go to the Databases Folder and right click and hit New File Geodatabase
Navigate to the folder where you will save your project. Best to have an individual file
folder for each separate project. Keep all specific data and documents for that project

together in 1 place. Give your database a name.

Catalog - 4>
Project Portal Favorites =
‘ Search Project 2
o Maps

v | ¥3 Add Database

AE 17 Mew File Geodatabase
‘ i Mew Mobile Geodatabase
‘. ‘_-3_ Meww Database Connection
[f ;.j_ Mewe OLE DB Connection

New File Geodatabase

[E]« wmdgis phifwwmm-srv fws.doinet] (W) » ArcGISPro » Projects » MyProjectl » '|C)||i':‘5‘eamhMmejecﬂ o

Organize = Newltem ~

4 [ Project Name
+ Folders backups
Index

4 [3 Computer
s Quick access
p \ O |FW3WMM-SRALSLT
» & Ralston, Scott T

T Libraries

@ Creative Cloud Files

‘ File Geodatabases

Save Cancel

Name | ExampleProjectDatabase]

16. Save your Project:
a. Use the Project tab at the top left and choose Save or Save As

b. Save it in the same project folder as the rest of the database and documents or other

files for this project.

~~
Rew: .
Save Project As x
Open ® @“ju wmdgis [fw3wmm-srvlfws.doinet) (W) » ArcGISPro » Projects » MyProject] » "C)Hl':|5earch MyProject1 = |
Organize ¥ New ltem
: ~ Name
Storage (D)) MyProjectl.aprx
sralston (Wifw3wmm-srv1.fws.doinet) (H} backups
s [ |

share (Wifwdwmm-sn1.fws.doinet) (5)

wmdgis (\ifw3wmm-snl fws.doi.net) (W) [#5 MyProject!.apnc

Type: ArcGIS Pro Project

4 R ArcGISP
g AR Modified - 2/28/2023 11:21:52 AM

‘backups Path:  WAArCGISPro\Projects\MyPraject]
Options Importlog \MyProjectl.aprx

NRCS-Engineering-Tools
Python Fl Projects
Add-In Manager MyProject

b MyProject] v e s

MName | MyProject! apnc | [Projects taprx)

Help

About

14



17. Set default project locations to the new project folder and geodatabase.

a. This defines the default location for all future work to your project folder. Saves time in
searching for locations to save or retrieve from as well as defines the new geodatabase
to use when it stores things like annotations or other auto-created items.

b. Inthe project tab at the top left choose options

c. Under Project\Current Settings change each of the Location, Home Folder and Default
Geodatabase to your project file.

Qptions Project P
Change settings for the current project
Current Settings
Python Units Harme
Add-In Manager Tasks MyProject]
Application Location
Help General WA GISProtProjects\WyProjectT\MyPrajectl.apr:

Map and Scene Home folder

Abeut Hevigaton WA GIEProhProjectshhiyProject Ty -1
Selection
Editing Default gendatabase
Yersioning |W:\ArcGISPro\Projects\MyProject1\ExampIeProjectDatabase.gdb | -1
Geoprocessing Default toolbox
Device Location |W:\ArcGISPro\Default_ArcProTooIbox.tbx | =

Catalog Browsing

18. Set Selectable and Editable Layers: ArcPro makes it easy to edit almost everything. Often it is
too easy and could edit feature you don’t intend to or get cluttered while trying to work with a
single feature. You may want to edit a wetland polygon but accidentally select and delete or
modify a background road layer. Because of this it is best to set up your map right away to make
most base maps or simple display features not selectable and not editable to avoid issues. On
the Map view table of Contents there is a selection button and an Edit button. Go to each of
these and toggle off all layers that you don’t want selectable or Editable. Shortcut instead of
toggling a long list is you can also right click on a layer and select make this the only
selectable/editable layer. Same spot you can also toggle snapping layers if you want as well.

E = + o - - E = E"‘j + o - -
Map Insert Analysis Map Insert Analysiz =y ? 5
a —— a — = i 11 g
Cut ot @ [|] ] Cut oS @ [|] ] drtl
> NEKZ > NEKZ
Copy AR ey Copy AR ey
Paste Explore Bookmarks Paste Explore Bookmarks 5ol i
- Copy Path = - 1 - Copy Path - 1 Selaction
Clipboard Mavigate Clipboard Mavigate [F] :'Io_ltct I ap -
Contents - X Contents > 3% [ - T —
I| Test Mates - 15 [] Make this the only selectable layer
Y |550“h o | T |SE”'(” o 4 (W] Bese Map Layer 58] Attribuke:
t= &3 [ . Bﬂ— @ t= &3 [ . Bﬂ— @ m| Hybrid Refere o
— — 31 Copry
Selection Editing
4 D Project Map - e Enable editing from the Edit tab, x
b [7] Text Mates - 1:5,000 Seale Fam mere
4 |m| Base Map Layers “[E] ProjectMap
M) e e b [7] Text Motes - 1:5,000 Scale = 1 E # | ¢
Road Map - Online “ Rk lems —
Hybrid Reference Layer
4 8] Roacts fo M - O E elitirng
[ Interstate_Hoyy oedap - Erine
Ramp 4 [m| Roads o Emable editing frare the Edit b, ~
[ Interstate_Hsy Leafm o
[ W sy B *Aake thiz the only editable laper
[] WM _Truck_Huy amp 4 || Project Mep = i
[ US_Trunk_Hury ———— [EZ Attributes
County_State_Aid_Hwy “"l Text Nates - 1
County Road [ MN_Truck_Huwy = | i c
E S v
4 Bare Map Lay
Township_Rd County_State_Aid_Hawy B ap W i
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19. Create a Layout: The map view is where you do the full screen work and analysis. The layout is

how it is displayed on a page which you can then print or export.

a. This could be done now at the beginning of a project or template creation or done at

the end of the project for final display.
b. Onthe Insert ribbon at the top choose New Layout and pick your size format.

EBEA DS c-0 B G @ E Il

K KM

Map Insert Analysis Wiew Commaon Tools
ﬁ |j Mews Repart = Iﬁ Irport Map -ll-:j = =+

Ly Mew Motebook - @\mport Layout - —
Mewe | Mew

Connections Add
hap = Layout= Toolbo:x - Task ~ - Falder

ANSI - Portrait

Con
T 0 D 0
0 Letter Legal Tabloid
- 8.5"x 11" 8.5"x 14" 11" 17

c. Onthe layout tab you just created, again go to the Insert ribbon. Notice the buttons are

different when on the Insert ribbon in a layout vs a map. Tap Map Frame. If you have

more than 1 map in the project you can choose which one. Also can choose the extent
from the list.

B &
Insert Analysis View Common Tools Imagery Share Arc Hydro

eport - Import b 4 -+ 7 Rectangle - Extent Indicator ~ T osw i
P T Irmpert Wap Itj B EA 3 h i=

atebook = ] Import Layout » Grid + o

Connections Add | | hlap Morth  Scale Legend
% - 5] Task - = Folder | Frame= Reshape - Arrour~ Bare v

A

Dot Bt Map (Default Extent)

Fraject All~
Map

Source: Map
Other

Create a map frame at the extent defined in the Map

d. Draw/Drag the Map frame on your layout page covering the whole page or part of it
depending how you want it viewed.

Qe & & B et = Map Frame MyPraject? - Layout - ArcGIS Pra
Insert Analysis View Common Tools Imagery Share Arc Hydro Format P
eport = 8 Import Map £ + 7| <Z Rectangle ~ Extentlndicator- | P osw 5= | ] B wW A % - & Add - i
3 § (4 N = := [l | :

lotebook = ] Import Layout - — B 6rid - < = ® & B &~ |- 6o New =
=t Connections Add | Map = Morth Scale Legend Chat  Toble Additional Dynamic Add
e &) Task - = Folder | Fram: ] Reshape + Arrow= Bar= +  Frame~ Frame= Sur v | Ny g Y @ [F| Textr Y2 Import  ftern
Project Map Frames Map Surrounds Graphics and Text & Styles  Favorit

-3 x [EmMap  JECJENREE
T T TR T PP P P TS RN TS e A PR v e

rils bbbt bbbt beba b iodwuedaio bbb iobaiondodebode oo bt o beio oo oo

‘ence Layer

=¥
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e. You could repeat this process if you want multiple maps on your layout such as if you

want a main map and an inset at a different scale. The Map frames from the same
source map will have the same features displayed with the same symbology, layers
toggled on or off, labeling etc although they could be viewed at different scales or
locations. If you want a different map for the inset you would need to create a New Map
frame separately up on the Insert ribbon, then import that to your layout.

f. Note your map frame in your layout navigates separately from your active map so

zooming in or out to a feature in the map view won’t translate to the layout. A quick
shortcut in layout is right click on the map frame and choose zoom to last active map

which brings you to the same location as the map view and you can adjust from there or
also the Zoom to Map view button on the ribbon.

0 1 |2 |3 |4 |5 |5 | |3 9
b bbb hnbdbcnbddi b oo o b e oo b odb e o]

Activate

Dpen

;E}

Zoorm to Page

Zoomm To Last Active Map

Zoorn To Selected

Selected Map Frames

Zoorn to the extent of last active map pane.

Loom To

Fap Wiew =

g. Layout features like North arrow, Scale bar, Title and legend can be added from the
Insert ribbon when in a layout view
h. Legend: you probably don’t need every layer in the map on the legend. Expand the

Legend list in the Contents Pane and toggle off items you don’t need. Double clicking
any of the legend items opens a right pane for more individual options.

Contents

-1

f | Search

o

=B EE

Drawing Crder

[] T [A] Text
4 .—ﬁ“gé Legend

[ |
[Js-
[Js-
[Js-
[Je-
[Jo-
[]s-
[l

Interstate_Huny

Ramp

LS Trunk_Huaey
rAM_Truck_Huwey
County_State_Sid_Huwey
County Road
Towenship_Rd
City_Shreet

Format Legend ltem

® FWS Fee Title

Legend Item ~ Text Symbol

¥ Show
[[] Group layer name
[] Layer name
Headings
Label {or layer name)

Descnptions

v Arrangement
Patch | Label | Description -
[] Keep in single column

v Sizing
Patch width 24pt 5

-

Patch height 12pt «

~ Feature Display Options

* =2 X

[] Only show features visible in the map extent

D Show feature counts

amyeaq ageadsy  Wodxy juaway Abojoquads  sapadosg peyn Boeien Buissaooudoag
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20. Navigation:

a. Map view navigation is done with the Explore tool. This is located on the Map tab. Use
the mouse scroll wheel to zoom in or out. Click and drag to pan. Hold down the shift key

when you click and drag to get a rectangle zoom in box.

SRS = )= L @ & ax i BT

hMap Insert Analysis Wiew Commaon Tools

Cut 4é,(:) [;m . HEE B BE A

cory  |[EECI LR L B
Paste Explore Bookmarks Go Bazernap Add
= Copy Path L w To XY = Data~
Clipboard Toprmost Layer [ Layer

Contents Wisible Layers Iﬁm ayout

Selectable Layers

Bearch
? II Selected in Contents

B _| E ) Mo Pop-ups

Explore

1. Wieww pop-ups and pan
2. Zoom, rotate £ ilt (30-only)
3, Zoom continuous

o Quick shortcuts:

Shift = zoom rectangle

Ctrl = wiew pop-ups within
rectangle

M = point notth

B = look around {in 300

C = explore when using another
tool

W = rotate fhilt

Ctrl+&lt+C = quick enable

b. Identify with the explore tool. If you click on the map without scrolling it works as an
identify tool and will pop up a box with attributes about the layers you clicked on. You

can change the way this identify tool works or disable it on the Explore drop down list.

Fop-up ~ox
4 Jownships (1) -
rALIRRAY
4 Counties {1)
Murray
4 FWS Fee Title (13
[WANDOM WETLAND MANAGEMENT DISTRICT | ~

FWE Fee Title - WINDOM WETLAND MANAGEMENT DISTRICT

OBRIECTID 9876
Cornplex Mame WANDOR WETLAND MANAGEMENT DISTRICT

Organization Mame FAURRAY COUMTY WATERFOWL PRODUCTION
AREA,

Division Narme M2

Unit Marme Slaughter Slough WRA

Sub-unit Mame A

Organization Code 32587

Managerment Code 92587

IEWNS: 191

101 95,6198001 "/ 44.0919583° M &Me

c. Additionally on the Map ribbon if you enable the quick shortcuts, the explore tool and a

few other navigation buttons can be available at the top of your screen.
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21.

d. Layout navigation is a little different. On the layout ribbon you see some navigation
tools that navigate you around the layout page itself. In order to navigate in the Map

Frame on the layout you need to first hit the Activate Map button on the Layout ribbon

or on the toolbar at the top of the screen. Then you will be working in the map frame
and can use the Explore tool to navigate in the map. Hit the button again to exit active

map and resume layout navigation.

= =

= \' Cut

B copy ¥

Paste

Clipboard

Setup Analysis tools: Geoprocessing analysis tools are available on the Analysis ribbon.
Shortcuts in the dropdown gallery on the ribbon or a full suit in the toolbox by hitting the red

i B a- B & B
Layout Inzert Analysiz Wiew
‘E' 258 [}ril L Select &l
a2 i [5) Clear Selection
MNavigate Select
* | X Delete
Navigate Elements

Tools button on the ribbon.

g . ue ka
E e b2 B o & ax il
(IO Map  Insert | Analysis | View  Common Tools

’O P2 ModeBuilder . e
{0 Python ~ -

History ReadyTo Tools
€ Enviranments Uss Taols =

Geopracessing
Contents
Y [Searh
=0 /H&
Drawing Order
4 [E] Project Map
[ Text Notes - 15,000 5cale
4[] Base Map Layers
| Hybrid Reference Layer
+[] Road Map - Online
7] Roads
7] PLSS Sections
+[7] Townships
[/] City Boundaries
[¥] Counties
[] PLSS 144 Sec
] MN Counties
[¥] Populsted Place
#[] Geagraphic Names
] Mon-populated Place
+ [] FWS Office Locations
| Wetland Management Districts
] FWS Regional Boundaties
#[] Buildings
[] District Project Databiases
(7] Water Features
[4] Land Gwmership
[¥] Easements

o)

Surface
Difference

Analysis

N

Buffer Summarize
Within
Summarize Data

Summary Join
Statistics Features

Overlay Features

L

Intersect: Union

Deter mine Proximity

Hear Generate
Near Table

Analyze Pattemns

opemzed
Qutlier Analy...

HillShade

Density

Mo B

Edit  Imagery

B

T

Spatial clip
Join

Zanal
Statistics 35 T,

”

Regression, Prediction, and Classification

&

Mare Tools...

7l

Customize...

=

Kemel Empirical
Eayesian Krig.

Contour

Optimized Hot
Spo 5

-
Comrnon Tools Imagery Share Arc Hydro
@ IE' @ Rulers D O
Qrigntation H—S P\:Iap° Guides Autivate :: K:
= Series = Margins « i
Page Setup 7] Showy

Share 2

i
108-38-9T108-38-1
T

bl |

28-38-1

' T108-38-1
|

B

Create
TN

.
Qﬁﬁ—ﬂﬂo&-aa—zzm

ol
b -27r1c

=]

-34T10

1 >

7= -4|T}ﬂ§-38-3 TiC

Open

Edit

Batch

Add To Project Favarites
Add To My Favorites
Add To Analysis Gallery

Geoprocessing

Favorites Toolboxes Porf s«

" 4 5830 Analyst Toals

b &g 3D Features

b &9 30 Intersections
b &9 30 Proximity

b Eq Area and Volume
b &g Point Cloud

b &q Raster

b &g Statistics

b &g Terrain Dataset

£ TIN Dataset
Lo
¥y LOnversion
“., Copy TIN
——
. Create TIN
e
Decimate TIN Node:
"\ Delineate TIN Data 4
. Edit TIN
Triangulated Surface

Visibility

Add To Analysis Gallery

Add this tool to the Analysis gallery.

FEUOTT TOOTS

- =X

lmeag Apopy  sameay meary uodxy juawag ABojoquiAs saiadoig ueyn Gojees  Buissasosdoag

a. Add tools you use often to the gallery by locating in the toolbox and right click and Add

to Analysis Gallery. Then at the bottom of the Gallery you can choose customize and

rearrange if you want to.

Customize Analysis Gallery

| Groups:

Analyze Terrain []

| | Analysis [1]

Default [5]

Summarize Data [3]

+ | Overlay Features [2]

. | Determine Proximity [2]

Analyze Patterns [4]

| Reset to default

>

NEY

(€3]

%]

Tools:

g 1. Define Area of Interest

Clip Raster

[ As] Hillshade

Ed

Contour

Create TIN

Surface Difference

] B

Cancel

IHEEH [+ .
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b. Suggested tools for wetland workflow:
i. Data Management tools > Raster > Raster Processing > Clip Raster

ii. 3D Analyst Tools > Raster > HillShade

iii. 3D Analyst Tools > Raster >Contour

iv. 3D Analyst Tools >TIN Dataset > Create TIN

v. 3D Analyst Tools >Area and Volume > Surface Difference

22. Your map should now be ready to use. Save any changes. This is either your template to create

other maps from or possibly a new stand alone map. If you opened this map as a template then
you already have all the layers imported and symbolized. You just need to do the final steps of
creating the unique database and saving it all in it’s own new file location.

Aerial Photography & Other GIS Resources:

1. Air photo uses: Aerial photography may be one of the most useful tools in wetland and
conservation work. Particularly a large span of years of air photos can show the history of a site
or variations in hydrology with wet or dry cycles. May see the full extent of a wetland during wet
years or how it looked pre-drainage. May also see a year that it was drained or certain years
where features like buried drain tile show up well due to surface disturbance or vegetation
changes. Seek as many air photo resources as you can find for a site.

Drain Tile Installed

2. Resources:

a. Basemap: A few air photo options are available from the ArcPro basemap. Most of it is
what they refer to a “Firefly” which is a cartography service that mixes various sources
at different scales to get a full composite image across the globe. Has good coverage of
almost anywhere and quickly available without additional downloads. Downside is for
the most part you don’t know when the image was taken and the image used may
change for any particular location over time as they update their system.

b. Map Services: Various servers host their data through a server connection such as a
WMS (Web Map Service) server. If you find a data site that mentions a server
connection you can map to it in your catalog pane then add data from it like any other
file location.
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i. Open the Catalog pane and right click on Servers and choose the type of service.
In this example for Minnesota we use the MN Geo WMS Service. Type the
Server Address. Some servers may require a User name and password. If not
such as MNGeo then leave blank.

ii. https://imageserver.gisdata.mn.gov/cgi-bin/wms?

I-a Mewr ArcGIS Server Connection
HEl Mew OEC AP Server Connection
HEl Mew WES Server Connection
HEl Mew WFS Server Connection

HEl Mew WHAS Server Connection

@

Catalog vEX| g

=

3

Project Portal Favorites ==

E

Search Project »p =

2

Aaps 2

o Maps Lg_
& Toolboxes

%)

5 Databases é

g

B Layouts 3

Jrs}

g Styles =

m

4|0 Servers %

P Add server ce [aerial photoy | &

m

T

i

3

o

R

i

-

°

3

£

=z

L Mew MUMTS Server Connection

WIS Server Connection Properties: MnGeo WhAS service (aerial photography) on imageserver gisdatamn,., X

General N . 5 5
arne: tnGeo WhAS service (aerial photography) on imageserver.gisdata mn.govams

Server URL: https:/fimagesenver. gisdata.mmn.gos/cgi-binfims?
Exarnples: httpi/fgisserver example. comiarcgis/services/myrmap/hdap Server WS Se rver?
httpi/fgisserver example. comifserdet/com.estiwrm s EsrimaptierviceMame=Name &&
ersiah: 1.3.0 httpiffgisserver.examp

» Custom request parameters
Authentication [Optional)

User Wame:

Password:

@) Save Username [/ Password to Windows Credential Manager

) Save Username [ Password to connection file

c. NAIP photos: NAIP is a program run by the USDA FSA originally used for crop
compliance but has expanded to many uses. Available across most heavy agriculture

areas of the country and new imagery flow typically every 2-3 years for many areas.
Available back to the early 2000’s when the switched from slide film. It comes already
georeferenced/orthorectified in mosaics covering usually at least by County but

sometimes by full state depending where it is hosted. The MNGeo service listed above
hosts the NAIP imagery so it can be served online from there. If you have a slower

internet connection or otherwise prefer to download your data locally you can
download NAIP from many sources. These are a couple.
i. https://nrcs.app.box.com/v/naip/folder/17936490251

ii. Choose your year, state, type (C refers to color infrared & N is Natural color,
then the county file. Unfortunately NAIP hasn’t adopted intuitive naming so
their file names are a coded value. On the root directory look for a folder called
reference files and within that a file called NAIP file names for the directory of
state and county codes. Recommend renaming after you download to a State-
County-Year file name.

d. MNGeo: Aside from their map server can also download mostly FSA NAIP photos from
here for MN. http://www.mngeo.state.mn.us/chouse/airphoto/

e. Datagateway: Another place for mostly NAIP photos nationwide as well as other GIS
layers. https://datagateway.nrcs.usda.gov/

f. Digital Globe: Government agencies can get a free account. It has ongoing recent
satellite imagery. (It has an option for smart card log in but don’t use that as it is only for
DOD, create a standard user account.) Often you can find images only a month old and

good resolution.

i. https://evwhs.digitalglobe.com/myDigitalGlobe/
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ii. Itis a little clumsy to use but essentially use the Map to zoom to the area of
interest.

iii. Use the Draw tool to outline the area you want to clip out which should then
have a red box.

iv. Then on the pencil icon hit Continue to Advanced Search.

Drad a Recangle

(]=

Emterai]

v. Choose the year/date available in the list you want and at the bottom of the list
hit continue and With Selected “Create Mashup” and give it an intuitive name.

Acivanced Search @ Y
Resulrs (3)
Type Collectea Saurce . )
o 2mmE W = File Name: Test5ite2022]
Dnline: 2022-02-04 w2 =
Area: 6 ke
Resolution: Full Resalution
Format : GeoTIFF (compressed) ~
Compression: ip v
Projection: Geographic ~
> | O Keep me posted via email about the status of this libany job
0 v
Cancel

vi. Once ready it will be available for download in the account Library.

vii. There are many attribute files associated with it which you can use if you want
to download the whole package but for simplicity all you really need to
download is the largest TIF file which is the image itself.

Scott's Library

[ Geated~ MName size Status  Completed

O 2023-03-08 1424 UTC TestSite2022 983MB Completed  2023-03-08 14:26 UTC -

TestSie022 ADLSHAPE 2ip 106 KB &
TestSite2022 BROWSELE 212648 &
Testste2022 RIC1t 256 MB &
TestSHE22 SEAMLINES_SHAPE Zip 252KB &
TestSite2022_TILE_SHAPE zip 116 KB &
NEXTVIEW THT P &
TITLEOTXT 2100 bytes. &
TITLE 0pck 8139KB &
TITLEEDTXT 210 bytes. & .
Storage huse $E3ME [ Storape avallable 59599 65 Toral 1| Processing 0 | Completed 1 | Failed 0
%
Total Capsty D0 68 e Wil orky be SvIaDLE e Qe Ubrary o1 Tt wetks

e TranslerHisery  Close
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DNR Landview for MN has historic photos you can download. On the map, zoom to the
area of interest and turn on the Historical Air Photos index. Use the identify tool to
select one of the dots and it will open a page you can download the image from. These
are not georeferenced. For my area this is 1938 and 1954. The 38’s are great as that is
the oldest photos | have found and good to see historic conditions before some of the
tile drainage work. http://www.dnr.state.mn.us/maps/landview/

Landview

getmap | howto use

O wational Forest

) e Wational wildlife Refuge

O waterfowl Production
Ares
BB aerial photography: [4]
B Historic air photos:
| @ e 1m0sphot
® o 19905 FRot

. 30 St
@ e 10505 Photo

B & 15605 Photo PEMAY

& & 15705 Pho

@ & 13805Phato

& ¢ 19505 HAPP Photos PEMG

PEMCA

Earth explorer has a lot of photos available from a broad time range nationwide but it is
a little cumbersome at first. | found 1940’s, 60’s, 70’s 80’s color infrared used in the NWI
program and 90’s. Use the map, click on a location of interest, Click on data sets and
check boxes for what you want to search. Most of the good stuff is under aerial imagery
and aerial photo singe frames as well as NAPP and NHAP. Then click results Click the
foot icon to see the area it covers then download the ones you want.
https://earthexplorer.usgs.gov/

EarthExplorer

Search Criteria Data Sets Additional Criteria Results Search Criteria Summary (Show)

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search. When
done selecting data set(s), click the Acditiona! Criteria or
Reswits buttons below. Click the plus sign next ta the category
name to show a list of data sets

‘ [] Use Data Set Prefilter cansts This?) ‘

Data Sat Search: | | ‘ o

This data set list is cached for pedormance. If your user
permissions have changed or you are not seeing an
expected dataset, elick here to refresh your list

= aerial Imagery
O ases
19 © [E @ #erial Photo Mosaics
@ @ [E] 4 #etial Phota Single Framas
T @ [E] @ ~ircratt Scanners
1@ [E @ rtarctic Flight Line Maps
~{@ = @8 Antarctic Single Frames
-O@E oo
-] @|[E] High Resolution Orthoimagery
DOE nap
- @ [E NHAP
DO E nare
1@ PAO Image Gallery
-1 @[%] 5D NRCS Section Photas

DOE swr
-0@E Space Acguired Photography
- AVHRR
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FSA Compliance Slides have been scanned and cover much of the 1980’s and 90’s for
MN. They are individual mile sections organized by county, township, section and year.
Good Complete resource. A few errors here and there so double check the image. Some
were turned or flipped when scanned so check the orientation and adjust in an image
editing software if needed. These are non-georeferenced so would need to manually do
it if needed. http://geo.lib.umn.edu/ | would start in the AerialSlides2/ directory for
most of the FSA slides. However you could explore other areas for additional data.

3. Georeferencing: This is giving spatial reference to the photo in GIS. Otherwise, it is an image
with no indication of where it belongs on earth or scale. In addition, photos can be rectified in
the process which is to adjust scale and curvature of the photo to lay properly over the
landscape. Distortion can come from an angle of the photo relative to the ground if not perfectly
perpendicular or from curvature of a glass lens more so on the outer edges of an image giving a
fisheye type of distortion. These could affect how it lines up with other GIS layers as well as
proper distance or area measurements referenced from the image.

a. Have a map open with your other reference layers such as an already
referenced/rectified imagery. Often for a reference image it is best to use something of
good quality and as close to the same year as you can for the desired photo so features
haven’t changed much.

b. Download your unreferenced photo such as from one of the resources listed above.
Add it to your map from the catalog or Add Data. Since it has no reference it will be in
the contents but not displayed on the map.

d. Have your photo selected on the contents list, then on the Imagery Ribbon hit the
Georeference button. This will open a new Georeference ribbon.

== 9-0- e il NaEERQ
hap Insert Analysis Wien Corrmon Tools Edit Imagery sl
e 5 »
= (g B
Mew Genoreference Raster  Function Change Classification Classification Foint
Workspace = Functions = Editor  Detection = Wiizard Tools=
Ortho Mapping - Alighment T Analysis Image Classification
Contents | Start Georeferencing
Start georeferencing a selected raster layer, FTon
Y Search ]
=0/ 85 &
Drawing Order
4 |:| Project Map
i [] Text Maotes - 1:5,000 Scale
b [] Base Map Layers
| MMO33_Carson_07_1992,jpg
4 Ajr Photos
b [¥] Cottormood2021.sid
Georeferance Map Insert Analysis Wiew Commeon Tools Edit Irmagery Share Arc Hydro Appearance Data Data
B Locate €% Mowe __TL\th - v&-:f_? + _h- ::f 1 Auto Apply ?:1‘ Select Delete &1 E.
@ Set SRS Ej Scale 4 Fixed Rotate - = . Lpphy Zoom To ¢
Fit to Auto Impaort Add Control Transformation Control Save Save as Export
Display Q Rotate Geareference Contral Points Paints = 3 Reset Paint Table Delete Mew Control Points
Prepare Adjust Review Sawe
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f.

Zoom/Pan your map display to approximately the space and scale the desired image will
be. Have the photo selected in the contents and hit the Fit to Display button on the
Ribbon. This will place your photo on the screen in your work area. Notice in this
example the photo is tilted. That will be corrected in the rectification.

FECRS R R B O I e g - S Raster Layer Linear Referencing
EELERN | Georeference | Map  Insert  Analysis  View  CommonTools  Edt  Imagery  Share  ArcHydo  Appearance  Data Data
P Loc: <2+ Move i Flip - %4 4-}‘1 «*—:" rﬁ 1 Auto Asply FJ Select Delete Al B m
57 e ml 7
Set SRS 00 Seale 4 Fixed Rotate = = Apply Zoam To ?
®s L e 5y Z Auts Import Add Control Tansformation ©© Control 2o Swe Sveas  Export Close
Displey (3) Rotate Geareference Contral Foints  Faints - © Reset Point Table /i Delete New  Cantiol Points | Georeference
Prepare adjust Review Sae Clase
Content Fitto Display PR 55 project Layout - Letter 9 Project Layout 11%17 (%] Location or Inset Map [ Location Layout  [F) Project Layoutwith Locat
Fit the source layer to the current display extent,
T [Seorch -
= /4
=0K/H&
Draving Order

4[F] projectap
2] Text Notes - 1:5,000 Seale
5[] Base Map Layers
T —
4 7] AirPhotos

¥ [¥] Cottonwood2021.sid
+ [] 2015 ottonwood.sid
¢ [] 2 7Cotommood.sid
+[] Cottormood2015 sid
#[] Cottonwood2013.5id
+[] Cottormood 2010

+ (1] Cottonwood 2009

v [] Cottormood 2008

+ ] Cottonwood 2008 CIR
+[] Cottonwood 2006
©[7] Cottonwood 2005

+ ] Cottonwood 2004

+ [ Cottonwood 2003

+ [] Cottonwood N 2002
#[] Cottonwood 52002
+ [] Cottonwood 1991-02

Identify common features you can see in both the desired photo and your reference
image. Again use a reference photo from the same time period if you can so land
features may be similar. USGS DOQ (Digital Orthophoto Quadrangle) imagery is
available for most areas. Often this is the earliest high resolution quality
georeferenced/orthorectified imagery. For MN this is from the early 1990’s so | often
use this for earlier photos. They are black and white imagery but good quality. Find
items like road intersections, buildings, prominent trees, etc. etc. Note items that might
move slightly such as field boarders or wetland edges may not be great. The smaller and
more precise a feature is the better.
Place control points linking features in the target image to the reference image.
i. Zoom to your first feature such as a road intersection
ii. Use the “Add Control Points” tool from the ribbon.
iii. First click on the target image on your reference item.

RN ~ R RHME ERa -
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iv. Then turn off the target image in the contents and find the same feature on the
reference image and click on that same feature spot.

S poptisyon - temer 5 ot iagoue 1007 [ Loranon aeinsrviag

i
3
3

] 2@I7Cemanwood it
] Comaneoa2Qissic

v. You now placed your 1% reference point and the target photo should adjust to
the new location.

vi. Holding the C button allows you to click and drag/pan the map while in the
same tool.

vii. Repeat this process around the photo placing more control points. Best to start
the 1-3 points as far distributed across the map as possible as this will best set
the initial scale and orientation making the rest easier.

viii. The first three only set scale and orientation so no distortion. As you place more
you will notice the 2 points may not line up well. That is because of photo
distortion which will be corrected later if you have more points. To get even
warping of the image to correct distortion you need points distributed as well as
possible across the whole image. Imagine taking a flat sheet of paper and laying
over a globe. It will be wrinkled and not line up in spots. The rectification will
turn that paper into a rubber sheet and stretch or warp areas to fit to control
points.

ix. Open the Control Point Table on the Ribbon which you can select individual
points and delete them if you want or see which have high error and adjust.

BB ® G- - G @ 3¢ RAm o BB G - Raster Layer Linear Referencing Windam_P
Georeference Map Insert Analysis Wiew Cormrmon Teols Edit Imagery Share Arc Hydre Appearance Data Data
S 5 4 4%
B8 Locate Maove i Flip »1—2; + <|T|' % 3 Auto Apply ?&* s Select i Delete &l E‘ % m
Set SRS Seale Ficed Rotate + el ) Apply Zoorn To >
Fitto At Import Add Control Transfarmation Caontrol Save Save as Export Close
Display Rotate Georeference Control Points Paints = Reset Paint Tahle Delete Mew  Control Points  Georeference
Prepare Adjust Review Save Clase
Contants 0 % [ Project Map % [ ProjectLayout - Letter 9] Project Layout 11%17 ] Location or Inset Map (2] Location Layout Project Layout with Location
T | search £ -
=08/ 5 & Windorn_Praject_Map Ternplate [Read Only] - ArcGIS Pro
Drawing Order =
o | @
4[] Project Map %% Fx |
b [] Text Notes - 115,000 Scale link SourceX Source¥ X Map Residual ¥ Residual V Residual
i Gk lpas 1 M5ED. | G227 331ET. .. D2SE0SS 3070784 108531
2 aEEEA. -T2 33328. | D54 A265. 4324123
L Crreera LR 3 25076, | 2,60, 333,25. . DEQIA0F | 3.96IETT | 3994465
4[] &ir Photos 4 B2, -2455.. 331,63.. w1117 -BFSB. | 6849836
‘ Cottorwood 1991-32 ‘ 5 3318. | L7 33178 . DB911E3 4010282 4108088
p[] Cottonmood2021.sid
b 1 2010 attnmmnnd. sid
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X. After placing as many good points as you can, go to the Transformation button
on the ribbon. Choose the highest transformation you can with the number of
points you have. Minimum is 3 to scale and orient the image. You should try for
at least 6 to get a 2" order transformation which will adjust minor distortion if
not a 3" order if you can. You will notice after the adjustment the image is
warped into a shape to match the reference photo and control points.

B = e & 1 €~ = & @ XE EI N E B & - Raster Layer Linear Referzncing
Georeference Map Insert Analysis View Comman Tools Edit Imagery Share Arc Hydro Appearance Data Data
B8 Locate Move Flip = *ﬁ; + —LE— % L Ao Apply % Ay Select %% Delete All E‘ _‘.1_._ m
Set SRS Srale Fixed Rotate = = v + Apply i Zoom Ta (i >
Fitto Auta Irmport Add Contral Transformation Contral Save Saweas Export Close
Display Rotate Georeference Control Points Points * ) Reset Paint Table Delete Mew  Control Paints | Georeference
Prepare Adjust | . . Save Close
| Zero Order Polynomial (Only Shift)
Contents ~ 0 x ] | Requires atleast 1 contral point. Location Layout Project Layoutwith_t
T ‘Seam” b 1 g similarity Polynamial
— » , Regquires at least 3 control points,
=0/ H& . ]
L ist Order Polynamial (Affine)
Drawving Order % § Requires at least 3 control points.

4 D Project Map

b [] Text Motes - 1:5,000 Scale

b [ ] Base Map Layers

b [/] MHO32_Carsan 07 1802 pg we 3rd Order Polynomial

4[] Air Phatos = g Requires at least 10 control points,
+[Z] Cottarwond 1951-92
p[] Cottonwood2021.sid
»[] 2018 attarwaad sid

2nd Order Polynomial
Requires at least & contral points,

Adjust

Requires at least 3 contral paints.

5[] 2017Cottorwand.sid ] Projective
b [] Cottamwond?2015 5id 5 1 Requires at leastd control points,
v [] Cottonwoad2(13.sid

Spline

¢ [] Cottonwoad 2010 Requires at least 10 contral points,
v [] Cottonwood 2009 !
[ Cottonwood 2008 E : .
» [ Cottonwaod 2008 CIR : |

b [] Cottanwnad 2008
b [] Cottamwood 2005
v [] Cottonwood 2004
»[] Cottonwaod 2003
xi. If you are satisfied with the Georeference then hit Save on the ribbon and it will
save that transformation to the image permanently. If not, add or edit more
control points before saving. After Saving, Hit Close Georefrencing Button on
the Ribbon to return to the rest of your workflow or repeat by selecting another
photo.
h. Notice if you ever transfer this photo and want to retain the reference information,
there will be a file associated with it by the same name but with a “wx” extension to it.
Transfer that world file with the image.

| ] MND33_Carson_07_1992,jgwx
&| MM033_Carson_07_1992,jpg

This Georeference process could also be used on non-aerial images like tile drainage maps as long as you
have some type of reference points. GPS readings could also be used for features if needed.
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Other data sources important for mapping

1. Historic Plat Maps & Topo Maps:

a.

Why? Old maps often reference land features prior to conversion so can identify

locations or features that previously existed. Old maps may indicate features that are
important in cultural and historical preservation reviews/Section 106 compliance.
Sometimes features line early settlements, native American villages, old trails etc may

be recorded.

b. Original land survey. Mid to late 1800’s. Can choose georeferenced Plat download

option https://www.mngeo.state.mn.us/glo/index.html
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USGS Topo Maps. 1:24000 scale quadrangles from the 1950’s-1960’s are generally good

quality and have coverage across most areas. Can download georeferenced quadrangles
https://ngmdb.usgs.gov/topoview/viewer/
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d. Most cultural artifact sites are public for sensitive and private information. However, Mn
has a tool to identify within a section if there are known sites. This is a web map not
available in Arc GIS but can be useful to reference and cue you that there may be
something more.: https://osaportal.gisdata.mn.gov/OSAViewer

c @ Q B nhitpsiffosaportalgiccata mn.gov/OSAViewe

mi y» DEPARTMENT OF
8 ADMINISTRATION

STATE ARCHAEOLOGIST

: § s
] F 1 ‘ 3 1 1 2 i

wenafield

15034t

Heron La|

2. AGOL Public data

a. Many layers have been published by other entities and shared publicly through ArcGIS
Online or internally by your own agency. To add data from a public portal first make

sure you are logged in to that portal and that the portal you wish to get data from is set
as your “active portal”.

b. From the Project Menu (top left), click on Portals, Add Portal if you haven’t already (See

page 4 above). If you need to activate one click the 3 dots to the right of the name and
“Set as Active Portal”

Portals

L}
https://gis.fws.gov/portalf

open Auzilable : Signed In a3 scott_ralston@fus.gowv

https://maps.fws.doi.net/portal/

Info SR pailable : Signed in as scott_ralston@iws. gov

e Project SRe :\5:El;{!m:i?Iass.?::‘oz,lva\stun@ﬁm‘gw,ﬁm

Project As Sign out

Set s Active Portal
Portals Edit Portal Cannection
Licensing Refresh

Remove Portal Connection

[ Sign in using browser

Add-In Manager
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c. Go to the Catalog Pane and Portal tab on the top of it. Various source headings are
listed such as your own AGOL data if you published something, items from within your
organization or AGOL public data on the Cloud button. Choose your source and can use
the search bar if needed.

Catalog v X

Project Portal Computer Favorites =
@ P®Heage
ArcGls Online Tt Groups
ArcGIs Online
1= ? Search ArcGIE Online Lo~

~

@ ards in Fareharm (05 Boundary-Line)
T4 WELCOME TO DINOSAURLAMND

@ ElectricOutage®GOL1

3. Soil Maps

a. Why? Soils are the basis for many ecological function. Particularly view Drainage class to
see how well this soil is drained or holds water. View soil map unit name to get general
description of sand, silt, loam clay etc. Depression in poor soils may not hold water even
if enhanced.

b. Can stream from web in ArcPro. Directions above for accessing data from AGOL portal.
In the Portal catalog go to the living Atlas which is the cloud icon with the book. Search
for SSURGO. Many classifications listed there.

i. USA Soils Map Units are a vector layer that is a good outline of the soil unit. |
would add, turn to just an outline for display and turn on “muname” as the label
class to display the soil class name.

ii. USA SSURGO — Drainage Class. This will tell if the soil is dry to mesic to wet. Very
helpful in upland seed mix planning as well as knowing if something will pond
water well.

iii. USA SSURGO - Soil Hydric Class identify soils that were formed under wet
conditions thus historically may have been ponded.

iv. USA SSURGO - Flooding frequency is only for areas along riparian zones
identifying floodplains. | usually don’t use this one

v. USA SSURGO — Hydrologic group is only really needed if you are doing
hydrologic modeling of runoff. It predicts infiltration rates.

Catalog v X 4[] Soils
Project Portal Computer Favorites = “I?I LUSA, Sails Map Units |
FrRE® ]
ks 4 [ USA SSURGO - Drainage Class
= ClassMNarne
[N AE ~
© |' | u | ssurge ol | Excessively Drained
Search Resuits Somewhat Excessively Drained
‘ 9 UsA Sails Map Units ‘ el Drained
B US4 SSURGO - Soil Hydrologic Group I roderately Well Drained
B USA SSURGO - Flooding Frequency L_| Sormsrict ey B
M Foorly Drained
& USA SSURGD - Awailable Water Storage 0-150 oo . ‘ery Poorky Drained
B USA SSURGD - Sail Hydric Class . Subagueous
E US4 SSURGO - Erodibility Factor I+ [] US& SSURBO - Sail Hydric Class
& USA SSURGO - Erasion Class [ UsA SSURGO - Soil Hydrologic Group
& USA SSURGO - Drainage Class F[C] USA SSURSO - Flooding Frequency
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c. Outside of GIS you can also run soil reports on the USDA web soil survey.
https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx

Soil Data Explorer

Map Unit Legend

Gottonwood County, Minnesota (MND33)
Cottonwood County, Minnesota @
(MNO33)
Map Unit . Acres  Percent
Symbol NP UnitName N0 Toraon
L85a Nicollet clay 6.0  18.1%
loam, L to 3
percent slopes
L99B  Clarion- 15 1.7%
Swanlake
complex, 2to 6
percent slopes

L10202 Omsrud- 1.5 1.7%
Storden
complex, 10 to
16 percent
slopes.

4. Wetland Inventorys:

a. National wetlands Inventory. Is a database that has a long history and available nation
wide. It does miss a lot of small wetlands or drained wetlands but does include more the
easily identifiable basins and provides a classification to them giving you an indicator of
wetland types. Easiest sources is again from the AGOL portal. Search for “USFWS
National Wetland Inventory

F

|z| USRS National Wetland Inventory (MW Wetlands (DO 2022) | -

4[] Wetlands
. Estuatine and Marine Deepwater
. Estuarine and Marine Wetland
. Frestuvater Emergent Wetland
. Freshwater Forested/Shrub Wetland
. Freshuater Pond
. Lake
W other PEM1AR
. Riverine pES1An

L[] Wetlands_Project_Metadata

PEM1Ch

PFO1Ch

b. RWI or Restorable Wetlands Inventory is a project initiated by Ducks Unlimited where
potentially restorable basins were mapped using air photos and topographic data. Again
not comprehensive and has error or missed basins as large scale rapid mapping projects
are not an easy task but gives more detail than NWI and areas to cue in to. Easiest
source is the AGOI portal searching for Minnesota Restorable Wetlands:

=8 K/ H&
Drawing Order
4[] Minnesota Restorable Wetlands

4 |§| MM _Festorable_Wetlands

e

] |:| USFWS Mational Wetland Inventang (W) Wetlands (DO] 2022)
b [] Base Map Layers
b [ ] Field Map - AGOL
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State Public Waters: This is an important layer identifying those water bodies or water
ways that are jurisdictional waters of the state. These means they are managed by the
DNR and activities involved in those waterbodies are permitted through the area
Hydrologist. Available on AGOL portal as “Minnesota Public Water Body”

C.
Contents v rx &
? |Searth 0 V|
=8 K/ H &

Drawing Order

A||Z| Minnesota Public Wfater Body

4| public_waters_watercourses_delineations

4 (| public_waters_basin_delineations

B

B[] USRS Mational Wetland Inventary (MWD Wetlands (DO] 2022

B[] Base Map Layers

d.

| Minnesota Restorable Wietlands

County Drainage Systems: These are legal judicial ditches which may be open ditches or
county tile lines. These are managed by the county or watershed districts with legal
authority. Landowners benefiting from these lines pay ditch assessments toward their
use and maintenance. Any modification to these lines must be done under permit and
review by the drainage authority.

i. Unfortunately there isn’t a good single source for this data and every county is
different is if they have ditches digitized and their willingness to share. Contact
you local counties drainage authority to inquire on getting data.

ii. Some are listed here: https://gisdata.mn.gov/dataset/water-public-drainage-
systems

iii. Also many counties host online maps that have county data such as tax parcels
but many of those maps also have county ditches available to toggle on. Can’t
use that in GIS but can view on the web map then transfer knowledge to your
own map. Most Mn counties use a service called “Beacon” so search for that
and your county. https://beacon.schneidercorp.com/

5. Land Ownership & Easements: Important to know who owns what or what easements might be
covering areas.

a.

FWS search in the Portal for “FWS National Realty Tracts” this will have up to date fee
title and easements.

In MN most state data can be found here: https://gisdata.mn.gov/

Search for state DNR land, RIM, WRP, CREP easements. Prairie bank easements etc.
CRP layers are held by the FSA office and generally not made public due to their privacy
sharing rules. FWS has had some opportunities to share layers in the past under specific
licenses. Check with your regional GIS coordinator for current status or inquire at your
local county office if you need to request a specific project if they are able to help with
that. Would need landowner consent for that site to accompany the request.
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6. Biological data

a.

Drawing Order

Minnesota has “Potentially Undisturbed Lands” layer on AGOL. This was a mapping

project in the prairie areas of MN identifying land without a cropping history that is

likely “Native”.

“MBS Biodiversity Significance” available on AGOL for MN are prairies that have had
surveys done and rated the biodiversity found.

A||E| FABS Biodiversity Significance Zones

Fl El MBS Biodiversity_Significance_Zones

biodiv_sig
- Belown

|:| Moderate
[ High

- Outstanding
- zall other values»
P[] 2023 Potentially Undisturbed Prairie Landcover

Natural Heritage data: Threatened and Endangered species location data is often
protected due to sensitive nature of it. Data can be acquired by your office for specific
needs under a license or MOU from the state DNR. Talk to your regional GIS coordinator
if you need access to such information.

Critical Habitat is a less specific T & E identification. Can be found on AGOL under “FWS
HQ ES Critical Habitat”. Identifies general habitat’s of concern not specific locations
found.

Other priority maps contact agencies or partners may provide information specific to
project areas and goals. Examples may include the FWS HAPET office produces
“Thunderstorm” maps of modeled waterfowl usage. Other focus area maps
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LIDAR

1. LIDAR (Light Detection and Ranging) is crucial in wetland restoration design. It is essentially a
laser scan of the earths surface taking elevation readings in a grid of a given area. Many areas of
the country now have LIDAR available and often at scales of 1 meter or better resolution.

a. Advantages of LIDAR is it is continuous coverage where it would take a ground survey a
long time to grid an entire area. It is also available for project review right now in
preliminary stages often before any field visit or survey even takes place. You can get a
feasibility preview of a project from the desktop and save time and money on field
work. On flat hard ground like exposed fields accuracy can often be within 6 inches or
less. Good for general landscape and watershed scales.

b. Disadvantage is it is a single snapshot in time so doesn’t account for features that may
change. It doesn’t penetrate water so only get water surface elevations. Readings
through thick vegetation can be scattered so you may get the tops of some vegetation
not ground so heavy vegetation like cattails or trees may not produce a good accurate
reading. Keep precision in mind and even in good conditions | wouldn’t assume better
than 6 inch accuracy or often better to default to 1ft intervals. Not for use on small
scales as the scan may not pick up small nuances like small ditch bottoms or narrow
waterways etc.

c. Lidar can show many detailed topographic features from waterways to hilltops. Even
drainage if the LIDAR was taken shortly after installation. In this example we see where
drain tile was installed all across this field and the soil is left slightly mounded as they
refilled the trenches over the tile. LIDAR picked up this variation and can see and map
the drain tile from LIDAR.

d. In Minnesota LIDAR is available here under the FTP download area:
https://www.mngeo.state.mn.us/chouse/elevation/lidar.html| Suggest using the county
mosaic. Open the FTP link, County Folder and the elevation_data.gdb.zip file. They are
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2.

FEROEED S

L

very large files for each county so best with high speed internet and ample storage.
When downloaded, rename to intuitive naming as needed.

e. Individual online Lidar maps can be made at
http://arcgis.dnr.state.mn.us/maps/mntopo/
Clipping LIDAR

a. If you are using NRCS Engineering tools skip all these next steps and go straight to step 3
(Page 33) describing the NRCS tool which automates and combines these steps.
b. On alarge scale such as a county sized file it can be very large and slow the processing

of the computer as well as display can be less decerning at that scale. Thus best to clip
LIDAR down to your specific project area. This can be done with individual
geoprocessing tools built into ArcPro or there are 3™ party tools or scripts that you can
add to automate some of these tasks such as the NRCS engineering toolbox.

c. Assuming in your map setup you already have general base data such as air-photos,
boundaries etc, a project folder is made where this project is saved and you have a

default geodatabase made for the project in your folder.

d. Create a AOI (Area of Interest) Layer which will serve as the clipping outline fore LIDAR.
i. Inthe Catalog pane navigate to the folder and geodatabase you created for the

project. Right click and Choose New Feature Class

ii. Name it AOI, Choose Polygon as the Type, Hit Next Twice to get to the Spatial
Reference page and choose the coordinate system you use for your project.

Then hit finish
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iii. Change the symbology of the AOI layer if it helps you. Often a hollow outline.
iv. Open the Editing Ribbon, Start Editing, Hit the Create Button, Select the AOI

layer from the Create Features list Pane.

v. Draw the Clipping area. Suggest more than just the property boundary. You
want all areas that impact your project particularly what drains into the project
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1set

Vi.

so you can see and anticipate possible drainage coming in or extent a project
could back water over a property line during high water. If doing watershed
modeling you may want the entire watershed area that flows into the project.

HUC12 watershed layers can be helpful displayed while drawing. Draw a single

polygon only in this layer.

Create Features PR X
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©@  Click here to see templates nat listed. X
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Saved edits on the Ribbon with the Save icon.

e. Clip Raster: On the Analysis Ribbon, Hit the Tools Button

In the list of Toolboxes look for Data Management Tools\Raster\Raster

Processing\Clip Raster. If you had setup this tool as a shortcut it may also be in

your gallery tool list on the ribbon.
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ii. Input Raster pick the lidar layer to be clipped. Output Extent pick the AOI layer.
Output Raster Dataset pick the location you want to save this clipped layer.
Usually in your project folder or in the file geodatabase in that folder. Final
option is the check box for “Use Input Features for Clipping Geometry” which is
optional. Unchecked it will clip the raster to a square box encompassing the
extent of your AOI. Checked it will clip to the exact AOI line regardless if it is
square or not.
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iii. Hit run at the bottom of the toolbox to run it and when done it will add the
clipped layer to the map.

iv. For display purpose, suggest changing the symbology of the clipped lidar. Right
click on the layer and choose Symbology to open the symbol Pane. By default it
is greyscale. Most common color scheme is “Elevation 1” which uses a gradient
of blue for lowest through green, yellow, brown then white as highest.
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v. Using your Explore Tool you could click on any spot on the LIDAR and get the

elevation of that point in the LIDAR layer.
f. Hillshade: Not needed for analysis but for better display you normally want to create a

hillshade layer for your clipped LIDAR. This gives a shadowed sunlight direction
perspective for the Lidar or can be used over aerial photos to give a 3D perspective.

i. Onthe Analysis ribbon hit Tools. In toolboxes go to 3D Analyst
Tools\Raster\Surface\Hillshade Or may be on your gallery tools on the Ribbon.

~
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ii. Input raster is the clipped Lidar. Output Raster save in your project folder or
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geodatabase and call it Hillshade. Normally can leave other default settings. Hit
Run at the bottom to finish.
iii. For display a Hillshade needs to be set transparent. Open the Symbology for the

Hillshade layer. Under the Color Scheme drop down list choose Format Color
Scheme and set Transparency to about 60% or whatever you like to see for

strength of effect.
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iv. Keep the Hillshade layer higher in your contents list than the Lidar layer so the
hillshade drapes over LIDAR or the same with air photos.

g. Contours: These are topographic lines indicating elevation changes so all points along a
single line are the same elevation. Very useful for quickly glancing at a map and seeing
how much elevation change over an area or for wetlands to see a potential wetland
edge outline or in embankment design to see where ends of a dike may join a natural

hillside.

i. On the Analysis ribbon hit Tools. In toolboxes go to 3D Analyst
Tools\Raster\Surface\Contours

ii. Input Raster select the clipped lidar. Output feature class this will be saved as a
feature class or shapefile. Usually save in your project folder and in the
geodatabase for your project. Call it something like Contours_1ft. (Can’t start
with a number and no spaces). Choose your interval which is normally 1ft. Lidar
is probably not accurate enough to realistically get more than a 6 inch resolution
so 1ft is decent confidence for real world application with still good resolution.
Rely on field survey for anything more accurate. Usually leave other options
default and hit Run at the bottom to finish.
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iii. Suggest changing the symbology to a thin black line such as Black 0.5 thickness
h. Your project LIDAR is now ready to use.

NRCS Engineering Tool (Alternative to built in ArcPro tools described above, Skip this section if
not using this Add-in toolbox)
a. Thisis a handy tool for wetland work developed by the NRCS. It is an extension that can
be added to ArcGlIS Pro toolbox. There was a previous version for ArcGIS 10x. Make sure

to download and install the Pro version as the ArcGIS 10x version will not work in Pro.
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b. Download from here: https://github.com/USDA-NRCS/NRCS-Engineering-Tools---ArcGIS-
Pro.git A little confusing site but hit the “Code” button and choose Download from the
dropdown to get the whole package instead of downloading individual file components
in the list.

B USDA-NRCS / NRCS-Engineering-Tools-—-ArcGIS-Pro  Publc

<> Code (@ lssues 15 11 Pull requests & Actions [ Projects [0 wiki @ Security 1% Insights

B mester - P 3brsncies © 0% Gotofie
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BJ Clone @
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Layauts Ne commit message HTTPS  GitHub CLI
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SUPPORT Ne commit message Use Git o checkoutwith SVH using the web URL
State Templates No commit message () Opert with Github Deskop

[ gitignore Initial commit

O pyHistory Ne commit message @ DownioadZIP

c. Unzip the file and place the entire folder somewhere that will always be available when
you open ArcPro maps. This could be on your root C: drive for individual use or if you
want it to come up in your map template from any computer using that same template
from a server then store on the server location such as the same location where your
template file is saved. For me (W: is a local server drive for our office GIS), | Have a
W:\ArcPro\ folder which holds the project template map, default toolbox, default
geodatabase and the NRCS Engineering toolbox folder.

Mame
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backups
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- Dol ImportLeg

Index
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ts Projects
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d. Open ArcPro and install in your map template if you want this to be in all future maps or
an individual project file. On the Insert Ribbon Choose Toolbox and Add Toolbox

== . - o JEEI W =
Map Insert Analysis View Common Tools Edit Imagery

ﬂ Q C]NewReport - @ImportMap T|-:,] 5 4+ E % I .

{0 New Notebook = (2 Import Layout - —
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FE Add Toolbox
Contents | B4 NewToolbox (atbx) Add Toolbox

Bl Mew Legacy Toolbax (tbs) Add an existing toolbox to the project, The project
T | searc R4 New Bython Toolbox saves a reference to the toolbox,
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e. Navigate to an Select the NRCS Engineering Tools Pro.tbx

Add Toolbox x
@5 @[[El« wmdgis (\wdwmm-srvi fwsdoinet) (W) » ArcGISPro » NRCS-Enginesring-Tools » ~ [©] [1=] search NRCS-Engineering-Tools 2
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4 B Project Name
!y I . NRCS Engineering Tools Pro.tbx
il Databases mportlog _
=]
# Folders Layouts
4 [ Computer My Templates
Toolbox
# Quick access State Templates
4/2023 2:38:04 PM
‘ O3 [FW3WMM-SRALSLT | SUPPORT
& Ralston, Scott T | & NRCS Engineering Tools Pro.tbx
'\ Libraries
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Name | NRCS Engineering Tools Pro.thx | Toolboxes (All Types)

f. The toolbox will then appear under the Catalog under toolboxes. You could also add any
of these specific tasks to the Analysis ribbon gallery as described in the Step 21 of the
Original map setup and customization directions above.
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g. Before using the NRCS tools, If you have the option to enable or disable editing on the
Edit Ribbon you will need to Enable Editing. These tools automate some tasks which
includes the need to be able to edit. Also if you were doing any other editing in your
map you have to Save edits before running the tool. The tool can’t create new files
while an active unsaved edit session is going.

h. Clipping and displaying LIDAR with the NRCS tool once installed as described above.
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Vi.
Vii.

viii.

Open the NRCS toolbox as displayed above and go to Watershed Tools,
Watershed Delineation and Open the 1. Define Area of Interest script

Select Workspace is your project folder. The tool is going to automatically create
a geodatabase in that folder using the project name and it will save the various
layers it creates in that database. Important note, the NRCS tool will fail if there
is a space or special character in the file name path. Make sure the entire file
path has no spaces and use an underscore as a replacement if needed.

Input DEM is the original county level larger LIDAR you want to clip.

Pick what units your LIDAR is in which in my case is feet. And pick the contour
interval which is usually 1 foot interval lines.

The area of interest, if you already had created an AOI layer and drawn it you
can use that but if not hit the pencil icon and it will create a new AOI layer for
you and start an editing session. Use the polygon tool built into this toolbox and
draw the area you want to clip on your map. Choose an area encompassing all
topography that would affect the project. Any areas that you may want
incoming drainage elevations from or see how far water might back up if
impounded. If doing larger watershed scale work might want the whole
watershed area outlined.

Geoprocessing ~Bx
®  1.Define Area of Interest (P
Parameters Emvironments

Browse to and Select Warkspace
tyProject]

Input DER

Flurray Lidar -
Choose Input DEM Elewation Units
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Enter wour Area of Interest

1. Define Area of Interest Enteryn ™

[ 1. Define Area of Interest Enter y
QUE A O00C %
gl A1 0

Interval for Contours
{in feet)

Hit Run to finish and create. This may take some time to process so let it run.
When done it will create a DEM clip of your LIDAR, a hillshade, a depth grid
which shows potential depressional areas, a contour layer and the AOI layer.

| tend to turn off the depth grid unless specifically highlighting depressions or it
can be used for wetland mapping. Also turn off the AOI outline.

Contours | suggest turn off labeling (Right click on the layer and hit “Label” or it
will slow redraw every time you move the map. Whatever is comfortable to you
but | find the major and minor contour lines distracting so | simplify in the
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symbology pane to a single feature option and change the line type to black 0.5
thickness so it is visible but not distracting.
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i. Feel free to explore the other tools in the NRCS toolbox. Additional automation steps
include creating a streamflow network and mapping the watershed which can be helpful
in further design workflows. Other areas of the toolbox can be used for assisting with
runoff curve calculations and more. With he toolbox download is a tutorial.

After creating your topography data | suggest lumping all that into a single new group layer in
the contents list so they can all be toggled on or off as a single unit. With the LIDAR, Hillshade
and contours.

Importing Survey Data and merge with LIDAR

If ONLY using 1 elevation source like ONLY LIDAR or ONLY field survey, skip sections about
merging data. Just Conver to points (Step 5) Calculate meters if unit conversions are needed
(Step 6) and create TIN (Step 8)

Purpose: Lidar has broad coverage but sometime low detail. Field surveys have specific and high
accuracy detail but often limited coverage. It is best to merge the 2 for final design planning to
get more complete coverage.

Field work:

a. This tutorial will not cover field surveys as there is a lot of variation in hardware,
software and methods. A previous tutorial was made for one method using Tribmle R10
and TSC7 tools. This is available at http://skralston.com/USFWS/ and look for “Using
Trimble R10 and TSC7 data controller for VRS-RTK GPS surveys”.

b. Key points for whatever method of field survey you do are:

i. Spend efforts on GPS for crucial points such as structures, intakes, outlets,
flowlines. Important limiting factor locations like property lines that you can’t
back water beyond or liability and infrastructure.

ii. Survey areas LIDAR can’t reach like narrow waterways, subsurface locations like

tile lines or culverts. Below water lines or in thick vegetation where LIDAR may
not have been accurate.
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c. Exportyour survey to a shapefile when finished. In Trimble Access this is in the Job

menu.

Can spend less field time in areas LIDAR captures well such as hard wide open

surfaces or areas where being within + or — 6 inches isn’t critical.

Grid your survey at a resolution equal to your LIDAR or close enough that you
get the topographic definition required for proper design interpretation. More

points in areas of greater change.
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Highlight the job you want to export data from and hit the export button at the bottom
Choose farmat ESRI shapefile, give a file name and Grid style coordinates. Note when you

import to AcrGIS the coordinate system is not defined in the export so define the coordinate
system you used in ArcMap. In most of our files we are using WGS24 Zone 15N,
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4. Transfer that shapefile into your ArcPro project folder then Add it to your map.

a. Define a coordinate System for the survey file. Some programs like Trimble don’t have

projection files imbedded as part of the shapefile export. If this is the case you need to
define the projection.

b. From the Analysis Ribbon hit Tool button. In the Toolbox list go to Data Management

Tools\Projections and Transformations\Define Projection
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5. Convert LIDAR to Points

a. You will convert your LIDAR DEM layer to a point layer. This is for a couple purposes.
First it is easier to select and include/exclude vector point data to make a composite
rather than dealing in rasters as well as it is easier to manipulate attribute tables for
vector data which we may need to do unit conversions.

b. Analysis Ribbon hit the tools button. In the list of geoprocessing toolboxes open
Conversion Tools\From Raster\Rater to Point.

c. Input choose the clipped Lidar layer. Output save as a feature class in the geodatabase
in your project folder. Hit Run to finish. Could take some time depending on the size of

the area.
Geoprocessing - 1 x
Find Tools je {-B

Favorites Toolboxes Portal
4 EE Conversion Toals 3

b Excel
b &a From PDF
4 E_" From Raster
# Raster to ASCII

*. Raster to Float

* Raster to Point
r

Raster to Palygqon

#. Raster to Polyline

Geoprocassing ~Bx

.3__} Raster to Paint ﬂ'}

Parameters Environm === (7)

Input raster
ExampleProject_DEM =)
Field
Walue

o OutpL_Jt pnir'!t fn_aatu_res
Lidarpt

Wt ArcGIEPro\Projects\ExampleProjecthExampleProject_EngTools.gdb
WLayershLidarpt

B

6. Convert from Feet to Meters. This is only if your LIDAR and/or the survey data is in feet or any
other units aside from meters. Future processing we need units in meters. This also assumes you
are working in a UTM type coordinate system where the units of the coordinate system are
meters. Since we will be using this to calculate volumes think of the formula LxWxH. Length and
width are latitude and longitude in a UTM coordinate system which are measured in meters.
Thus for the calculation to work the height must be the same units as the L & W.

a. Right click on the Lidar Point layer and choose open attribute table.

i |:| Project Map

b [ Text Motes - 1:5,000 Scale

e Remowe

Group

FE  Atribute Table

4| | Lidarpt

b. Click the Add Button

Make the Field name “Meters” and the Data Type Double (Double allows for Decimal

places.

i. If you are dealing in a shapefile not a feature class, then Double may also need
to specify Precision and Scale. Precision is total digits and Scape is number of
decimal points so 10 & 5 may be a good number for this application.
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ii. Hit the X to close the Fields tab an Choose save changes when prompted.

EE Lidarpt | Bfg *Fields: Lidarpt (Project Wap) X

Current Layer Lidarpt (Froject kap) N
= Lidarpt * 4 [ visible  [M] Read Only  Field Name  Alias Data Type &
7 3 ET" QBIECTID QBIECTIDY Object (D
Field: E Add E Calculate | Selection: Lgg e O T e
OBJECTID * Shape * pointid grid_code [1  |pointid peintid long
|:| grid_code grid_code Float
1 1 Point 1 1409,304 O reters
2 Z Paint Z 1468,361 Click here to add a new field,

d. Right click on the meters column in the table and choose Calculate Field. As shown in
this example The Input should already be set. Fill in your expression in the Meters =
field. Double click the Field that contains your feet elevation value which here is
grid_code. That adds that field to your expression. Then type or tap the multiplication
symbol * and type the correct conversion which from feet to meters is 0.3048. Hit OK or
Apply then OK and wait for it to finish the calculation.

Calculate Field 7?7 %
®  This tool modifies the Input Table »
Input Table -
Sort Ascending Lidarpt .
A | _ & Sort Descending Field Name (Existing or New)
1:4,870 « || BB =t B - W 1 Customn Sort %54 meters -
BE Lidarpt X P Hide Field Expression Type |
Python 3 -
Field: B Add T8 Calculate | Selection: [fm Select By Attributes
¥ = ;] 5 [ FreezefUnfreeze Field Expression
OBJECTID * Shape *  pointid grid code meters B Calculate Field Fields Y Helpers ?
1)1 Point 1 1469304 <
U Calculate Geometry OBJECTID as_integer_ratio{ -
2|2 Point 2 1469.361 L statisties Shape capitalize])
313 Paoint 3 1469.485 < ﬁf Surrmanize pointid .center()
4|4 Paint 4 1460.636 4@ . grid_cods «conjugate()
ta Fields meters count()
55 Paint 5 1469,392 4 : :
@ Delete .decode()
6|6 Paint 6 1460.512 A denominator()
7T Paint T 1469.637 <Mull = =
88 Point B 1469508 <Hull> Insert Values M| = 7 & = s
meters =
29 Point 9 1469.693 <Mull -
lgrid_code! * 3848
1010 Paint 10 1469.71 <Mull=
non Paint 11 1469.78 <Hull Code Block
12112 Paint 12 1469, 761 <Mull=
1313 Point 13 1469.728 <Mull>» Enable Undo (I | Apply
ElE « v 001157397 selected Filters:

e. Repeat this process for your survey data if that is in feet units. Create a Meter field and
calculate the feet to meters conversion.
7. Select LIDAR that Intersects Survey Data: We will select and remove LIDAR wherever we have
better quality survey data to replace it. (Skip this if not using Field Survey data)
a. Onthe Map Ribbon open the Select by Location button
b. In the tool set the lidar point layer as the input. Your Field survey points as the Selecting
Feature. For search distance decide how far out from your survey point you feel your
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survey point should represent actual vs the LIDAR data. Most often | use about 2 meters
(when | do detailed surveys | try to take a survey shot within less than a 2 meter grid).

E =g 9-c- w @ e R B Qs Linear Referencing
Map Insert Analysis Wiew Cornrmon Tools Edlit Imagery Share Arc Hydro Data
L cut 46_ @ ¥ [:m . EHE 45 88 addereset - I Select By Location ? x
Y @ = &
Capy — HHH & Add Graphics Layer
Paste Explare Bookmarks Go  Basemap Add Select SelectBy SelectBy|  Input Features (¥)
- Copy Path - - To 0¥ - Data-~ ~  Attributes Location |
Lidarpt -
Clipboard Navigate & Layer Selection | ‘
) > x = N S
Contents Project Layout - Letter Project Layout 11X1 oo
[ ntersect |
T ‘Searrh B
Selecting Features
NEIPEY etsine Jm /-

Search Distance

Drawing Order
4[] Project Map
b [] Text Motes - 1:5,000 Scale
4[] Lidarpt
o
4[] FieldSurvey

2| Meters |

Selection type

[ New selection |

[ Invert spatial relationship

c. You should now have all lidar points within 2 meters of a survey point selected.
However, what we actually want is the opposite. We want to keep all LIDAR except
those areas we have survey data. So right click on the lidar point layer and choose
Selection\Switch Selection

Contents Add Error Layers © [ Project Map % Project Layout - Letter I
Data Design b
T [seoen
— |, Creste Chart *
=
—— ﬁ Mewy Report
Drawing Or loins and Relates 3

4[] Project o ZoomTo Layer

B[] Text Mot Zoorn To Make Wisible

4| ] Lidarpt
3 Selection 3

o &5? Zoom To Selection
4 FieldSu @ Label 3’;& Pan To Selection
o (@ Labeling Properties.. [ Clear Selection
4[] Ditch Canvett Labels » Y Switch Selection
~  Symbology [ Select All

d. Next we want to create a layer of just those LIDAR selected points. Right click on the
lidar point layer and choose Selection\Create Layer from Selection

Drawing O Joins and Relates >

4 E Project bt o Zoam Ta Layer -
B[] Text Mo Zoom To kake Wisible

4|v] Lidarpt Selection »

&5‘3 Zoom To Selection
=]
Label .ﬁ‘;ﬁ Pan To Selection
4 [J] Field3u ) )
o éﬁl Labeling Properties... [ Clear Selection
4[] Ditch Corwert Labels P B Switch Selection
» Symbolagy [d SelectAll
4[] Dike = Disble P [ SelectWisible Features
& Disable Pap-ups
- ) B Make Layer Fram Selected Features
@ Configure Pop-ups
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You should now have something like this example where the field survey points here are
red and the lidar points are blue. Refine as needed with manual selection or any other
specific selections you need to get the appropriate combination you desire for survey
data and lidar data representing your project area.

8. Create TIN which is a 3 dimensional landscape of your project area from your combined
elevation data. This is a TIN (Triangular Irregular Network) or essentially 3 dimensionally placing
all your features in space and draping a surface over them.

a.

Under the Analysis Ribbon hit Tools (or possibly on your gallery tools shortcuts) and in
the Toolbox list find 3D Analyst Tools\TIN Dataset\Create TIN.

Output TIN, save this in your project folder location. TIN can’t go in a Geodatabase.
Choose your coordinate system

Input feature class include both the lidar point sub-selection layer you did AND include
the field survey points. For both set the height and tag fields to meter which you had
already calculated in a previous step for unit conversions. If you have multiple surveys
or any other layers representing your landscape elevations include those as well. Run
the tool to finish

Geoprocessing ~Ox
Geoprocessing v 3 e
®© Create TIN @
Find Tools » @ &
Parameters Emdronments @
Favorites Toolboxes Porl s« Output TIN

Supeey3d_meters |

< 3D Analyst Tocls
Coordinate System
| W/65_1084_UTM_Zone_15M | @

Input Feature Class @

Input Features | Lidarpt selection -

Height Field | meters -

b &g 30 Features

b &g 3D Intersections

b & 3D Proximity

b &q Area and Volume

b &q Point Cloud Type | Mass_Points -

b Eq Raster Tag Field | reters -

b g Statistics Input Features | FieldSursey -

b & Terrain Dataset Height Field | meter -

4 &g TIN Dataset Type | Mass_Points -
Tag Field | meter -

b &7 Conversion

*., Copy TIN

*. Create TIN

*., Decimate TIN Node:

zayAypojy  saunjeaqazear] podxy jusway Abojoquaids Boeien  Buissadoudoag

[] Canstrained Delaunay

@ Add another

e. If you want to use this merged LIDAR and Survey data layer for more than future

analysis and it is easier to work in standard units like feet you can repeat this process
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but choose the feet units field in those datasets. Just remember for later steps of
volume calculations in UTM systems you must use the meters version of the TIN.

Additional option if you are using the composite survey TIN for more you could also

create contours for that surface. We previously created contours for just the LIDAR DEM

but can do the same from a TIN. In the toolbox list it is under 3D Analyst\Triangulated

Surface\Surface Contour.

Creating your virtual restoration feature (Dike/Spillway/Other Cut & Fill Areas)

1. Create Feature topo layer: First step will be creating a layer that will represent the contour lines
of your engineered feature. Think of this in terms of the same as reading a topo map.
Example: A single line will represent a single elevation so something like an empty circle

a.

will be a flat area inside the circle. Space between lines is a slope. Slope is defined as

Rise/Run so if you have 2 lines with one drawn at the top of a dike being assigned
elevation 100 and the other drawn at the bottom of a dike being 90 then there is a 10ft
rise between them or 10ft tall dike. If there is 50ft distance between those 2 lines then
the run is 50ft. Thus the slope is 1/5 or 20% or in terms of dike work the terminology is

often inverse so they would commonly say a 5:1 dike slope.

Open the catalog Pane. Either minimized to the right side if you didn’t close it or

available to re-open on the View Ribbon.
Choose a location which likely should be in the Geodatabase in your project folder

where other project layers are saved and right click in that location and choose
New\Feature Class
Give it an intuitive name and make the feature type be a Line.
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e. Inthe Fields screen make 2 new fields. One called Feet and the other called Meters.
Both should be set as Double for the data type to allow for decimal points. Fields could
be added later from the attribute table but easier to do it from the beginning.
f. Set a coordinate system then hit Finish to create it.

Create Feature Class v Bx
Create Feature Class X Spatial Reference
e & & & 0 9
FlEIdS This page is read only, The spatial
@ reference is inherited from the
e & & & 8 @ feature dataset

Select the Coordinate System to wiew the
|mF||:|rt Drelete available options,

Current XY Details Current 2

4 Field Marme Data Type WGS 1954

UTM Zone <MNone>
QBIECTID CBIECTID 15N
SHAPE SHAPE X¥ Coordinate Systems Available
Feet Douhle | Search RN

4 F it
Meter Ciauble poames
|@ wos 1982 UT Zone 151

Click here to add a new field Gengraphic Coordinate System

Projected Coordinate Systern

g. Set symbology if you desire.
2. Edit Feature: This is where you will draw the contour lines representing the engineering feature.

a. 2 optional items but | feel makes editing any layer easier is set the layer you are working
on as both the only selectable layer as well as the only editable layer. ArcPro can by
default make all visible layers selectable and editable which can cause confusion or edit
the wrong item.

i. Right click on the layer and under Selection choose Make this the Only
Selectable layer.

Make this the anly selectable layer

ii. For Editing, on the top of the Contents box hit the pencil icon which brings you
to the editing list. Either toggle all other layers off or Right click on your desired
layer and choose Make this the only Editable Layer.

|:| Make this the only editable layer

b. On the Edit Ribbon if you have the option selected in the ArcPro options for manual
control of Enable Editing then you first need to hit the Edit button on the Edit Ribbon to
start editing.

——
E = + S - - Eil o @ P EE | E 3= Feature Layer Linear Referencing
Map Insert Analysis View Cormmon Tools Edit Imagery Share Arc Hydro Appearance Labeling Data Data
L cut m s ], Mo Tapalogy - BZI E‘ Vg Y4 r@ EZ attributes ks A I [_I Y Eli
B Copy . ¥ Status + = ~ Clear el ; [
Edit N Snapping = Create Modify Delete  Select Move Annotation Edit Reshape Merge Split:
(] Capy Path B8 Errar Inspector - - Wertices

Cliphoatd Manage Edits 5 Shapping Features & Selection ] Tools
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C.

Hit the Create Button to start drawing a new feature. A Create Features Pane will pop
up on the right side. | like to Pin this Pane so it doesn’t minimize while editing. To do so
just hit the pin icon at the top of the window Then my editing layers are quickly
available instead of having to reopen the pane any time | need to switch layers or tools.

Create Features ? -0 X

? | Search £ |

Ternplates Favorites

Bojeiesy  Buissazosdosg

@  Click here to see templates not listed. X

v CutFillline

= CutFillLine >
S X A — % f]

Line

133 ABojogquuds

Create a line feature,

ot

Draw your centerline:

Basics of drawing cut/fill contour features: You want your feature to overrun the
ground level. Don’t end a contour line short of where that contour is on the
representative ground level or essentially you are saying part of your landscape is
suspended in mid-air or it is cut off. In this example | want my dike top to be 1439ft
elevation. On my topo map | will draw a centerline contour line starting at or above the
1ft contour lines of 1439. Doesn’t hurt to overshoot as anything higher than that dike
top level will be selected out during the cut/fill analysis because it will calculate no fill
for what is already below ground. Same for the bottom of the dike your lowest contour
should be below ground or you are calculating a suspended or cut off dike and will get a
wrong value in your fill volume. If you are calculating a cut like a spillway you want the
opposite so your contour lines must overrun ground level above ground.

In this visual example. We are building a dike to restore the wetland (right) but keep
water off the road (Left). Red is the planned centerline of the dike which the dike top
will be 1439ft elevation. Orange is the landscape contour line of 1439. Other thin black
lines are 1ft contour lines. Notice my dike centerline is drawn past the 1439 orange
contour line.
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Create the Dike top: This is easiest by buffering your centerline if your feature is
symmetrical. So if | want a 10ft wide dike top | buffer 5ft around my centerline (5ft each
side of the line for a total of 10ft). Make sure your centerline is selected. On the Edit
Ribbon Look in the Modify Feature Tools list for Buffer. Fill in your buffer distance and
any other options desired and run the tool.
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Repeat this buffer to create the slope. Select the dike top line you just created and
open the buffer tool again. First check about how tall your dike will be from top to the
lowest point on the ground. This can be a simple estimate based on counting 1ft
contour lines. In this example the dike is about 6ft tall. As previously mentioned we
want to make sure the virtual dike we build extends below ground so | know here my
bottom dike contour line needs to be greater than 6ft below the top. For simplicity |
usually round up to the nearest 10 so | know my rise is 10ft for this virtual dike. Assume
you want an even slope, pick whatever your slope dimensions will be. In this example
we are building a dike with a 5:1 slope. With that slope we multiply 5 X 10 = 50ft of total
run from the edge of the dike top to the bottom toe of the virtual 10ft tall dike (4ft
below ground). Thus we enter 50ft as the buffer around the dike top and run the tool.
Now you have 3 lines. Centerline, edge of dike top and bottom toe of the dike.
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j.  Assign Elevations to your lines: Right Click on the Cut/Fill layer and choose Attribute

Table
Drawing Order Bl Copy
4[] Project Map Ex  Remowe
o [] Text Motes - 1:5,0005c; — °roYP
4[] CutFillLine EE Attribute Table

k. Inthe Attribute table enter in the Feet column whatever elevation each line should be.
In this example | want a dike top of 1439 but want a 6 inch crown on it. So the centerline
is 1439.5, The dike top edge is 1439. Then since | am overestimating to make sure the
virtual dike is below ground my dike height for the 50ft buffer ring and a 5:1 slope is 10ft
tall so the bottom elevation is 10ft below the top at 1429.

I.  Next convert those feet values to meters. Right click on the meters and choose calculate
field. Fill in the Meters = field by double clicking on Feet to add it to the expression.
Then manually type the conversion * 0.3048 and hit OK.

Calculate Field ? X

8| ® This tool modifies the Input Table x

Pending edits.

Sc B .
T SortAscending . N

ut Table

-’ z’ " 5 Sort Descending WFillLine
. P Custorn Sort ot
= d Name (Existing or New)

I3 Hide Field per
sression Type
Field: [0 Calculate | Selection: Cfg Select By Attributes B Freeze/Unfreess Field thon 3
OBJECTID* SHAPE®  Shape Length Feet Meter FE Calculate Field ression
1001 Polyine Z 274410462 14395 430 [l Caleulate Geametry lds T Helpers T
iz Palyline 55415237 1439 az{ L, statistics IBJECTID as_integer_ratio() ~
3|3 PollineZ  651.241400 1429 a3t 5 Surnmarize HAPE capitalize()
Click to add news row, %'E Fields fiape_Length center()
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Insert Values M
Meter =

!Feet! * .3@48

m. The Dike contour line is now complete. Choose SAVE on the Edit Menu
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n. You could add more if your project has multiple cut/fill areas. As long as the lines don’t
overlap. If they do overlap then you could do them separately and run separate analysis.

0. A cut like a spillway would work the same as the dike. Centerline the bottom. Buffer to
get the flat width part of the channel. Buffer to get the top and overestimate but this
time since it is a cut you add instead of subtract from the spillway bottom.

p. Abench like off a road edge would be similar to a dike just only need to buffer 1 side.

g. Uneven dikes such as a 10:1 front slope and a 5:1 back slope you would just have to do
multiple buffers and use additional Edit Vertices or Split editing functions to remove or
modify portions of the line for unequal sides.

r. Excavating a polygon like a wetland you want cut down to a certain elevation use a
similar process but you would start by drawing the wetland edge contour line all the
way around and joining the ends of the line to make more of a polygon ring. Then buffer
the inside by whatever slope distance you need down to the wetland bottom elevation.

s. Drawing contours can get as complex as you want. Just envision where elevations are
the same and draw with a line and the space between 2 contours of different values is a
slope. This example is a virtual dike with a spillway in the center with entrance and exit
ramps. The red lines were the contour lines used to draw it.

3. Convert your virtual dike/Feature to a TIN
a. Under the Analysis Ribbon hit Tools (or possibly on your gallery tools shortcuts) and in
the Toolbox list find 3D Analyst Tools\TIN Dataset\Create TIN.
b. Output TIN, save this in your project folder location
c. Choose your coordinate system
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d. Setthe Height and Tag fields to Meters and Run it.

: Geoprocessing ~Ox
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4 E;5 TIN Dataset
@ Add another

© &g Conversion
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e. You should now have a 3d model of your construction feature.
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Calculate Cut or Fill

We now have a virtual model of our dike or other construction feature. We also have a virtual

surface of the landscape from the LIDAR and/or field survey. Final step is to compare the difference

between the 2 in order to calculate cut and fill volume and area.
Run the Surface Difference tool: From the Analysis Ribbon open Tools and from the Toolbox list
choose 3D Analyst Tools\Area and Volume\Surface Difference.
a. For the calculations to work correctly in a UTM coordinate system your units in the input
and reference layers need to be in meters. We can convert to others later.
b. Input Surface choose the Cut/Fill 3d TIN layer you previously created.
Reference Surface choose you Survey/LIDAR 3d TIN layer.
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d.
e.

Output should be in the geodatabase of your project folder and name it intuitively.
Run the tool

Geoprocessing ~Ox

Geoprocessing T S5

Surface Difference
e 5@ © o
@

Favorites Toolboxes Portal

Pararneters Environments

4 & 3D Analyst Tools - Input Surface

[ E" 3D Features
v &4 3D Intersections
v &7 3D Proximity
4 &5 Area and Volume
* CutFill
., Difference 3D

Extrude Between

| cut_fill_3d_Meters -]

Reference Surface

| Surveydd_rmeters "|

Output Feature Class
| W ArcGISProhProjectsiExampleProjectiExamplePraject_EngTools.gdbbLayersiDike_Fill_Footprint |

* Raster Options
* TIN Options

-~
%, Minimum Bounding * Processing Extent
-

Polygon Volume

R -
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3. You should finish with a polygon layer that shows cut and fill areas.

a.

In this example it displays by default, fill areas as blue and cut areas as green. For a dike like
this the cut will be ignored and discarded as below ground.

You should have your Fill feature entirely surrounded by cut areas as seen here which
indicates you extended your virtual dike far enough for the slope to reach the ground and
encompasses the whole extent of what you need to construct. If this is not the case and you
see blue with no green surrounding it on all sides you may need to redo your Contour line
creation for the feature and extend it further so the toe slope is not cut off.

If your ground isn’t even you may have multiple polygons. Also if there were other areas of
the TIN that overlapped non construction areas you might have extra cut and fill polygons
that are irrelevant to the actual construction feature and can be discarded.
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4. Edit to cleanup the Cut\Fill layer.

a.
b.

e.

From the edit menu, start editing.
Reminder on editing it is often simpler to restrict editing to only 1 feature as well as
selection to that feature to avoid editing errors.
i. Right click on the layer and under Selection choose Make this the Only Selectable
layer.

hake this the anby selectable layer

ii. For Editing, on the top of the Contents box hit the pencil icon which brings you to
the editing list. Either toggle all other layers off or Right click on your desired layer
and choose Make this the only Editable Layer.

A Make this the anly editable layer

Use the Select tool from the Edit Ribbon and select any areas that are not part of the actual
construction feature you want to keep. In this example we are selecting any green areas not
part of the dike and deleting them. Once selected either use the delete button on your
keyboard, Delete button on the Ribbon or Right click on the polygon and delete.

Alternative for cleaning up is open the attribute table for that layer and can select features
by selecting rows. Code field has a -1 value which indicates those are cut areas which in the
case of a dike and cut areas (Code -1) can be discarded and deleted.

Save your edits on the Edit Ribbon

5. Fill in attributes, subcuts and conversions:

a.
b.

e.

f.

Right click on the cut\fill layer and choose open attribute table.

Notice the Volume field which because we are in UTM coordinates was calculated in cubic
meters.

We want to add fields for unit conversions as well as can do sub-cut calculations

Hit the Add button the attribute table menu

£E Dike_Fill_Footprint X %*Fields: Dike_Fill_..t (Project bap)

Field: 55 Add | BE Calculate | Selection: E’?@ Select By Sttributes .tgé‘ it

OID * Shape * Volume Shrea Code  Shape_Length Shape_Area

1| ] Polygon | 3755538105 | 4255.045542 1 527992882 | 4184.327248

Click to add new rowy,

At the bottom of the field list click add new field.
Determine whatever units and steps you will need. In this example we will make 4 new
fields. Give each a name and suggest using Data Type as Double for decimal places.
i. CY—thisisto convert from cubic meters to cubic yards
ii. Acres — Could be any surface area units but need a surface area footprint.
iii. Strip6inCY — In this example | will calculate a sub-cut of the dike area of 6 inches
which is to take the top sod/vegetation off the surface before building up. Units will
be in CY.
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iv. TotalFill - This will be to take the original geometric volume calculated and add the
subcut as we need to replace that volume lost for the total dike fill.

= Dike_Fill_Footprint

Current Layer

4 \u;iswbh.a [m] Read'omy FleldMame | Allas DatéType. A\.\D\;u ML O Hi‘gh‘light Humber Format | Domain | Default Length
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[ Shape Shape Geometny 2]

J “olume Wolume Double J I MHurneric
= Shrea Shrea Double [ = Murnetic
O Code Caode Lang O O Hurnetic
Shape_Length Shape_Length Double 2] Hurneric
Shape_frea  Shape_Area  Double D Murneric
fel Y Double [
Bl Acres Double =
{B5! StripinCy Double =
B TatalFill Double ]

Click here to add a new field.

v. Hit save on the top Fields Ribbon or just close the fields tab and save when
prompted.
g. Calculate the fields.
i. For Acres use the Calculate Geometry Option. Right click on the Acres field and
choose Calculate Geometry. Fill in Property as Area and Area Unit as Acres, Set the
coordinate system and hit OK.

e_Fill_Footprint X E# Hide Field
Field: E Add @ Calculate | Selection: E:E Select By Attributes tgé‘ Swritch [ Freeze/Unfreeze Field
0ID *  Shape *  Yolume SArea Code  Shape_Length Shape_firea CY Acres E Calculate Field
11 2 Polygon | 3755.538105 | 4255045542 1 927.992882 4184327248 4912.056004 Calculate Geometry
Click to add new row, |_|_ Statistics
F8 Summarize
By Fields
B Delete
Calculate Geometry ? x|
®  This tool modifies the Input Features b4
Input Features i
Dike_Fill_Footprint - '
Geometry Attributes
Field (Existing or New) 'Zi_\_f_:il Property
Acres ~|| Area -
Area Unit
Acres -

Coordinate System
WG5_1984_UTM_Zone_15N T @

ii. On the attribute table right click on the field you want to calculate and choose
Calculate Field. Build your expression. To add a field to your expression double click
it from the list. Type in other math functions.

iii. CY=Volume * 1.30795 (The unit conversion from cubic meters to cubic yards)

58



iv. Strip6inCY = Acres * 1613 * 0.5 (1 acre 1ft deep is 1,613CY. We are sub-cutting half a
foot so multiply by 0.5)

v. TotalFill = CY + Subcut

[ Hide Field

Field: [ Add FH Calculate

election: elec ributes nvitc reezefUnfreeze Fie
Selection: [gg Select By Attribut 5 switch
ape olume rea ode ape_LEn: ape_HArea Cres rip6in ota i
OID *  Sh * | Yol SA Code | Sh Length = Sh A CcY A 5trip6inCY TotalF 5 alculate Fie
1 | 2 Polygon | 3755538105 | 4255,045542 1 527.992382 4184327243 4972006004 1.03397  B33.896873 57459 Calculate Geometry
Calculate Field ? X 2 x
Calculate Field ? x Calculate fielc '
@  This tool modifies the Input Table X
x
T — Input Table - @ This tool modifies the Input Table
Input Table Input Table ~
Input Table i ‘Dike_FiH_Footpn'nt " ‘ Dike_Fill_Footprint .‘
[ Dike_Fil_Footprint -] || Field Name (Existing or New) T ——
Field Name (Existing or New) Strip6inCY -l ‘ TotalFill : "
| c " bxpresonliype Expression Type
Expression Type ‘ Python 3 'l Python 3 v‘
Python 3 - i
| vt ‘ B Expression # Expression
Expression Field Hel,
ields T Helpers Fields T Helpers T
Fields T Helpers T ~ | [as.integer_ratiol ~
Code e Cod ~ | | .as_integer_ratiof) ~
oD ~ || asinteger_ratio]) % Shape_Length apialize( s: : Lnath capitalize()
Shape .capitalize() % Shape_rea 'CE“?E'“ =pe Lengt .center()
Volume «center() cy conjugate() Shape Area conjugate()
. .count() cyY :
ShArea «conjugate() Acres .count)
g . decode() Acres
Code count() Strip6inCY . .decode()
.denominator() StripbinCY
Shape _Length decode() TotalFill e = TosaFil .denominatar()
otalFi v >
Shape_firea . || denominator() 0 = e - =
= StripGinCY = -
Insert Values fos - TotalFill =
= ‘!A(ras! = 1613 * 0.5 | _—
GYl= |!cv1 + !StripBinCY? ‘
[tVolume! * 1.30795 | Cepls (Pl —
A Bl
Code Black

=

[ EXl

You now have an outline polygon of your cut\fill construction feature along with volume and sub-cut
calculations ready for your scope of work.

Enable Undo (I |  Apply oK Enable Undo (T

6.
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Preparing for construction staking

1. Assuming you used survey grade GPS to gather your site data as well as have survey grade GPS for
construction staking you can take this design data to the field for construction staking to mark toe
slopes and centerlines etc.

2. Centerlines or Breaks: If you want the dike top or centerline, either export the dike outline and your
dike contour line separately, OR prior to export edit the dike outline, use the Split tool to trace over
the design contour line so the dike outline polygon is cut into segments divided by the contour lines.
Edit from the Edit Ribbon. Select the dike outline and use the split tool. As long as you have
Snapping turned on, your edit cursor should be able to snap to the line as you trace over it.

Tools Edit Imagery Share Arc Hydro Appearance Labeling Data Data P Command e
— # EE| . R - 1

HEL E ; x ESl atributes (_4\_) A - D]\, ﬂj iz N

. N [d Clear + A e D - |
Snapping  Create Modify Delete  Select Mowe Annotation Edit: Reshape Merge split kode Graw
- - Wertices = - To Gi
Shapping Features ] Selection ] Tools ] Elevation Carrec

Project Layout with Location | MOdify Features ? » B X
® &5 split

Interactive By Feature

4 Project Layout - Letter Project Layout 11317 I:‘ Location or Inset Map Location Layout

hl:g Change the selection, =

4 Dike_Fill_Footprint (1)
3755.53810500473

‘ $ Split

3. Convert to shapefile: Many GPS units can not handle geodatabase feature classes but can use
simple shapefiles.

a. Inthe export process if any thing in that feature is selected it will only export the selected
feature. If you want everything to export then make sure nothing is selected.

b. To convert your feature class to a shapefile, right click on the layer and go to Data\Export
Features.

c. Choose your output location. If you want it to be a shapefile instead of a feature class then
save to a folder NOT inside of a geodatabase.
Give it an intuitive name with no spaces.
Many GPS units can not reproject layers so they only work in the one defined coordinate
system setup for that job. So any layers you wish to import to your GPS must be in the same
coordinate system that is defined on your device. By default GIS will export the same
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rl Dike_Fill_Foctprint

b [C] cut_fill_3d_Meters
B[] Survey3d_meters

P[] Base Map Layers

b [] Water Features

coordinate system as the original file. If you need to change this during the export then see
the Environments tab during your export and change systems during the export.

Data

Sharing

P[] Expart Features
v |[EE Export Table

Wiew hetadd
/ Edit Metada

ata

T2 Rernatch Addresses

ta

[ Properties

[+ Set Data Source

Export Features
Parameters Environments

Input Features

| Dike_Fill_Footprint

Output Location

‘ WAArcGISPro\Projects\ExampleProject

Output Name

| Dike_Outlineshp

Expression

Load X

Remove

saL O #&

‘ Where

+ Add Clause

* Fields

Export Features

Parameters Environments

~ Qutput Coordinates
Output Coordinate System

| WGs_1984_UTM_Zone_15N

Geographic Transformations

¥ Processing Extent
Extent
¥ Geodatabase

Qutput CONFIG Keyword

Auto Commit

Maintain Attachments
¥ Geodatabase Advanced

[] Preserve Global IDs

~ Fields

Maintain fully qualified field names

D Transfer field demain descriptions

v XY Values

Cutput XY Domain

Same As Input -

-

4. Copy your shapefiles to your GPS unit into the data file location for your unit.
5. Trimble Access GPS software has the option to bring shapefiles into your job file. In the Job setup
look for “Active Map” and from the Active Map list you can select available shapefiles.

€« Newjob

4

@ Create from template

Job name
Template
Properties
Coord. sys.
Uniits (Dist}
Linked files
Active map
Feature library
Cogo settings
Additional settings

Media file

Create from JobXML or DC file

example

Shapefile Overlay -

15 North

(World wide/UTM)
Meters.
None
None
None

Ground

Descriptions

Previous point

Enter

Active map

Bartels_Survey_Boundary_Rock_Co_ft.shp

¥ Bloom_Cutshp

P Bleom_Cut.shp.xml
¥ Bloom_Dike.shp

b Bloom_Dike.shp.xml
¥ Bloom_Intakes.shp
¥ Bloom Spoil.shp

b Bloom_Spoil.shp.xml
¥ Bloom_Tile.shp
¥ Bloom_Tilebreak.shp
¥ Bloom_Tileinstall.shp

b Bloom_Tileinstall.shp.xml|

¥ [Bloom_Wetland.shp

Esc All

None

Browse WMS

Accept
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6. You can then navigate on your unit to your drawn features to stake or check locations of the
construction feature.

(mel@0 @

37%  64%

10:48

¢ = 7 | i
0s/18 » ? y RTK H:0.020m V:0.10sft +

17 .~ 6.562

=Te

=-Z+

0P LPLLG -

(=

Miscellaneous Tools & Features

1. Wetland Mapping: Drawing wetlands or any other feature uses the same creation of a new feature
class and edit function described above in creation of other layers in this tutorial.

da.

Use your topo map for the best wetland delineation tool or the depth grid. Soil maps may
also help.

Find the outlet point which is the lowest point around the basin and follow that contour
around the basin. This is unless the wetland is controlled by a drainage structure or
sand/gravel seam at a lower elevation or a dike is built at the outlet which will raise above
the natural runout.
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2.

3.

c. Many air photos should be used in wetland delineation. Depending on your purpose may
map the highest extent seen in any recorded year or may be an average extent.

d. Keep in mind wetlands are dynamic systems. They change depending on climate,
precipitation, vegetation, landuse and drainage or manipulation. Mapping a wetland is a
representation but may not reflect reality at any particular time.

Snapping: During editing snapping can be handy. It will stick your cursor to any visible feature that is
close which can make it easier to trace another object. However, at times you may want to draw
independently and not snap to a nearby object.

a. Snapping can be toggled on or off on the Edit menu with the snapping button. Additional
options on the button drop down.

LS = R R e @ NN EBER Q-
hap Insert Analysis Wiew Cormrmaon Tools Edit Imagery Share Are H

Cut ’l 4 E. rj. Hy Mo Topology . H;L E/' l',_: [%\rﬁ E=l attrib

Copy X - " ¥ Status N Clear
Paste Edit Save Discard Snapping  Create Modify Delete | Select
= Copy Path ﬁi Errar Inspectar = =
Clipboard tanage Edits Fl Snapping
~ 0 x
Contents . Snappingis On
T [seorch » | CEEEé® a2 O
= :] E 4 E:“i‘ @ Vn+ Set snapping tolerance
Drawing Order Snapping Settings.,

4 l_l Exarmplerroject Lepthlard ~

b. Choosing which layers get snapped to can be controlled on the Contents pane snapping list.

Contents + 0 x| [[E| Praject fdap X [E5 Projec
?|Semrh b |

=0/ 5 &

Snapping

4 |m| Topography-Elevation o

| Comtaurs_1f
ExampleProject_&0I
1. Define Area of Interest Ent @ Copy

71 1 Pafina Aras of lnbavark Dot % REMMOVE

@ take this the only snappable layer

¢. While drawing you can hold the Space Bar down at any time to temporarily disable snapping

while the bar is held.
Map Callout Text boxes

a. ArcPro does not have the option for standard drawing/graphic features like text callout
boxes in the map view like ArcGIS 10x did. This is unfortunate as it was a very common used
feature for placing a quick reference note on your map when doing a GIS desktop review.
Their new solution is suggesting to create a feature class point layer and setup labels which
can be a bit cumbersome and time consuming when you just want to place a sticky note to
reference something.

b. The fastest and easiest option is to use the Layer Templates on the Insert Ribbon. See the
dropdown list of premade templates and use the Text Notes at whatever scale is close to
your project. We can change this scale later. This will create a new annotation layer in the
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geodatabase that you have assigned as the default database for the project (From your
project options settings). This is why you should have an individual database assigned at the
beginning of each new project.

- - Eil o ® 3K EZRE BEB G - Feature Layer
Insert Analysis Wiew Commeon Tools Edit Imagery Share Arc Hydro Appearance Lakeling o
tRepart = U0 Impart Map [';1 IS =+ E . I - I ’ IT |— - ] ’
tMatebaok = B lmport Layout = — !
Connections &dd Bright Dark Map Light Map Paired Pastel Map  Red Green
box + Task - - older Mzp Motes Motes Motes Map Motes Motes Map Motes
Project
o 2 Py Aa Aa Aa
- I x D Froject Map X g Paint Map Line Map Polygon Text Map Text ha| Text Map P
Notes Map Notes

Hotes 1:1,000 Notes 13 95000 hintes 1280
Text bap Motes 1:25,000 J

]

c. You will see the Text Notes Layer in your Contents.

d. Limitation to this option is it stays only at a specified scale by default so as you zoom in or
out the text doesn’t change with it but could get very small or very large. You can
individually resize which we will show below but for the default you must decide a scale that
you will be working with your map the most. | find about 1:5000 fairly comfortable.

e. To change the scale of the Text Notes Annotation. Go to Analysis Ribbon Tools button. In the
Toolbox list Find Cartography Tools\Annotation\Update Annotation Scale. (If you use this a
lot you may want to add it to your favorites list on the gallery tools.) Pick your layer and set
the desired scale and run it.

Geoprocessing ~ox

[ Find Toots s-l® > B X

Geoprocessing

Favorites Toolboxes Portal

© | (€ Update Annotation Reference Scale ()

b S 2D Analyst Tools
P e Analysis Tools
P Arc Hydro Tools Pro

|-\j.|

Pararmeters Environments k
b Aviation Tools ttn———————

b Business Analyst Tools i
U Input Annotation Features

Text Motes - 25000 -

N

Cartography Tools
4 E; Annatation

“, Bnnotate Selected Features

. Reference Scale
Contour &nnotation
P 1:5,000 ¥

Convert Labels To Annotation
“ Convert Labels To Graphics
hap Server Cache Tiling Scheme To Po

Tiled Lahels To Annotation

|‘r Update Annotation Reference Scale

f. To create notes on the map just use the Editing function. Edit Ribbon, hit create. On the

Create Feature Pane select Text Note Callout which will expand. Type your Text

Create Features ?Telx Create Features ?-Ax
? | Search | T ‘ seereh ‘
®  Create Wetland completed x
@  Create Wetland completed X Templates Favorites
Ternplates Favorites @  Click here to see templates not listed, X
¥ Text Notes - 25000
B Click here to see termplates not listed, X

v Text Notes - 25000
E Text Nate Callout
Aa Text Mote Large

BB Text Note Callout

LYy ARA

Example Text

Aa Text Mote Medium
Aa Text Mote Small

Aa Text Mote Large
Aa Text Mate Medium

Aa Text Mote Small
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g. Then Click on the map wherever you want the point of the callout to be, Drag around to

h.

wherever you want to callout box placed and click agaln to finish.

[E4] Project Layout with Create Features ?TeRx
T | searcn p .|
@  Create Text Note Callout completed x

Ternplates Favorites
@  Click here to see templates notlisted. x

Example Text & ===

& Tex Note Gallout S
Ay AT
Example Text

Aa TextNote Large
Aa Text Note Medium

If you want to modify the posmon or format the text, Select it W|th the Editor selection tool
and Hit the Edit Annotation button on the top toolbar. You will then have handles to move
or adjust the callout and at the bottom of the screen a box will have the font and size.

Edit Imager_\,r Share Arc Hydro Appearance Data

E: x R’:ﬂ E=l attributes (_1*_) A
[ Clear hd -
g  Create Modify Delete Select M Annotation

|Tahcma "’”'I'Ip-t "’|P: A

| Regular - |||:| "|

4. Callout Text boxes in Layout view:

a.

Callout boxes in layout are available as drawing object similar to the older ArcGIS 10x
versions. However, they give you the quick access text but need to do additional formatting
to get the callout bubble.

In Layout view go to the Insert Ribbon. Look for the Graphics and Text tools on the Ribbon.
Click on a Text Box and place it on your layout map.

Al B W A -
« o o 2 A

A iy ""{Q_ T Text=
Graphics and Text F
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d. Right click on that text and choose properties or see the Format Ribbon at the top. From
there under Text Symbol you can format the color font etc. Farther down the list is the
option for Callout which you can choose callout options.

o
Format Text -EX 5
BT g
@ Text
-
Text + Text Symbol El
= oymao g
&
8
& -
= m
3
» Appearance 3
» Position -
4
» Rotation B
* Halo *
» Shadow %’
v Callout ®
Balloon ;4
| Balloon style - S
&
Balloon symbol 1~ 3
Color - -
o
Qutline calor n- 5
Qutline width 1pt I B
[] Fixed dart width
Dart style Y-
Dart symbo
e width
Leader tolerance Opt s
Left margin 5pt :
Right margin 5pt e
‘ AaBbCc ‘
w0 -]+ [ /]

e. Because this process is cumbersome to create a callout. | suggest creating 1 in your initial
map template so it is available for all new maps created from that template. Have it on the
side of your map in the layout so it is available. Then when you want to use it select and hit
copy (or Ctrl+C) and Paste (Ctrl+V) to just copy the one premade and move and change the
text. It will be much quicker that recreating from scratch each time.

5. Measure Tools:

a. Drawing shapes were often used in ArcMap for a quick measurement of acres without
creating a new feature class/shapefile and calculating acres. This function is built into the
measure tool for ArcPro.

b. On the Map Ribbon find the Measure tool

‘ Map Insert Analysis Wiew Common Tools Edit Imagery Share Arc Hydro Appearance Data Data
Y - I =0 B 3
it o @ i |] N ‘:‘g‘ 4= BH Add Preset \[Y'l [% [EE] Attributes @?] oY T(@
oy > aaEE o & Add Graphics Layer | 1O [ Clear e =
Explore *® ¥ Bookmarks Go  Basemap Add Select SelectBy Select By Measure Locate Infographics Coordinate
py Pat - €& = To XY - Attributes Location - - = Conversion |
v Navigats ~ Layer Selection & .
_ Measure Distance
-8 X [E5] project Layout - Letter  [E5] Project Layout 117 [ H
) L1 Measure Area
..... J
1 2 B
) E e " Measure Festures
Order
“Map 52
“ates - 25000

/7 Measure Direction Distance

“otes - 1:5,000 Scale

and
" Measure Offset
e

e .
Measure Angle

ilLine
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C.
the map.

~
Measure Area

Result

i Planar

Area
ares (ac)|
1840)

Distance

Sumn ()

1840

Segment (ft)
29642
502.97]

57.00]
306.18)
31628,
36115

Perimeter (ft) Sum (f)

Can choose length or area. On the tool pick your units and draw the measurement area on

d. Unlike the drawing tools in Arc Map, once done measuring the polygon does not remain on
your map so used for quick measurement only. If you want polygons you need to create a

Feature class.

6. Print Map: Print options are found on the Share Ribbon and Print Map button

Share Arc Hydra Appearance Data Data Print Map Szl
5 EZI - = & = Project Ma
s P 3 - !'-: c ?
avelifeb  Replace  Data Project  Map  Layer Task Print Export Capture To v Printer ~
tap  Web Layer Stores  Template File  File  [temn Map  Map  Clipboard
Manage Save & Cutput Printer Marme

Project Layout 11017

E Location or Inset Map

Wifwdwrmin sl fvs doinetl | O

Location Layout Froject:

@
¥ Paper

Size i
Source i
5ot [

Landscape

Mumber of Copies

|| Printin black and white

D Print as image
Tiling

7. Export to PDF or Image: This is also found on the Share Ribbon

a. Hitthe Export Layout (or Ma

p depending on your view) button on the Ribbon

3

Export 1
o Layout
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File type choose PFD or another image format and any other quality setting you need.

Choose an output location. Note when you open the dialog box for the location it shows a
Save button to close which is often confusing but this only save the name and location you
chose but did not actually export it yet. Hit the Export button at the bottom to run the

export.

Project yout Insert

—-— =

. * =

Project Geoprocessing  Jobs
Package 5 Status Menage
ntents -1 x

T | sear »

i =

T

Drawing Order

4 [EH Project Layout - Letter

Text Motes - 25000

[7] Text Notes - 1:5,000 Scale
4[] Wetland
O
4[] outline
4[] Cutillline
4[] Lidarpt selection
.
4[] Lidarpt
o
4[] FieldSurvey

0

8. Label Decimal points

a.

Save A3

] Project Map

et g

many places and can clutter a map.

Export Layout

[E prsj

Project Layout - Letter

Properties Security Accessibility

~ File

File Type

POF

Name

WAPRNATE_LANDS\Prelim_Ac quisition_revi

Clip to graphics sxtent

~ Compression

[l output as image

mage compression |Adaptive
Quality

Law 1
/] Compress vector graphics
~ Resolution

Wector resolution

200 S | DPI

Raster resample

1

Best Normal

Ratio 1 200/ DPI

> Fonts
~ BOF Settings

/] Export georeference infarmation

Layers and attributes |PDF Layers Only

Export

cation ol

bty

Open the label properties for a layer (Right Click on the Layer)

Using the Double Field type allows for decimal points in your values but sometimes too

Use the VBScript Language or lookup alternative commands for other languages.

In the Label Expression use the Round() command. Place the field you want to label and

round in the parenthesis. After the field place a comma and the number of decimal places
you want to round to such as Round([Acres],1) . Hit Apply to finish

Label Class - Wetland - Ox
Class 1 =i

Class ~ Symbol Position

&F] %’ frm

Language B 3cript

Fields T Functions T
OBJECTID ~ || dbs =
Shape_Length | asco .
Insert Values

Expression [[] advanced
Round{[Acres], 1}

A2 I 2>

[] Use coded value descriptions
Learn mare abaut label expressions

v

~
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Other Tutorial Resources:

Other similar style tutorials are available at http://skralston.com/USFWS/

Please feel free to use and share these if they are useful to your projects.
Subjects directly related to the workflow of this tutorial include:

e Collecting GPS data with Trimble survey grade GPS
e Creating and using a AGOL database and map to work between ArcPro and mobile devices
e Flagging and staking construction with mobile GIS
e Basic wetland restoration 101 techniques
o  Wetland flow calculations

< C @ O & B % ©® © 9

Documents for U.S. Fish & Wildlife Service Training
by Scott Ralston

Wildlife Biologist for the Partners for Fish and Wildlife Program,
Windom, MN

Professional Contact Scott_Ralston@fiws. gov , Personal Contact Scott@skralston com

MNotice: these are materials developed by Scott Ralston for work related training which T am open to share with others however these are considered personal
resources and not official publications by the TSFWS. The service as an agency does not produce or promote this material. I, Scott Falston, encourage you to pass
on this information to others if it is helpful. Working together and learning from each other we can accomplish more!

ArcGISPro Worldlow for TTSFW S Wetland Engineering - Dike Cut or Fill Calculation

Eecording a Survey Grade MET Elevation for TEFWE Wetland Projects in 3 using VES Trhimble GP3

Creating a AGOL Field Map for USEFWE Eestoration & Management using a Provided Template Database Using ArcPro

EBasic Wetland Eestoration Input ws Output Calculation & Weirs

Wlobide Device with Bluetooth GPE and Collector for Construction Flagoing & Basic Field Survey

Taing Tnmble E10 and TSCT data controler for VES-RTE GPS survey: & Import data to ArcGIS
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