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Topics

* Using ArcMap - beyond the Toolkit
buttons
> GIS data formats
o Attributes and what you can do with them
o Calculating Acres
> Determining Map coordinates for locations
> Making and editing shapefiles; calculating acres
> Using the data on f:\geodata

> Data analysis (clip, intersect, buffer, dissolve)



Introductory Thoughts

I. You can use ArcMap and other ArcGIS
components outside of Toolkit

> Quick access to photography, CLU, and other
data

> When not planning or scheduling conservation
practices that require reporting

° In many cases, ArcMap without Toolkit may be an
easier and faster way to accomplish a task
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2. Toolkit buttons in ArcMap shorten
the steps of some GIS functions, but
are limited in their application, for example,
to specific data sets. Knowing the “straight
ArcMap” way to accomplish these
functions allows you to use them for other
purposes.

o Examples: add data to a table, select a subset of a

layer based on an attribute, spatially clip the extent
of a layer

o NOTE: Toolkit toolbar buttons do not work if you
open ArcMap without going through Toolkit



This is conceptual training, not step-by-
step. ArcMap is a vast toolbox. We will see
what some of the tools do, and then you
can decide how they apply to your
everyday tasks!



GIS Data Formats
e Shapefiles

° Are actually a collection of 3-7 files, even though
you only see the .shp file listed in an ArcMap
browse listing

> Must have a minimum of .shp, .shx and .dbf files
for a shapefile to work

> Cannot double-click on a shapefile to open; must
use ‘Add Data’ in ArcMap

> Shapefiles can only contain vector spatial data of
one type of geometry per file — points, polylines
(lines) or polygons



e Raster datasets

> Data in a grid cell format with each cell being a
square representing a certain area on the ground

o .sid raster is used for aerial imagery (NAIP = 1x1
meter cells); sid is a compression format to make
imagery files smaller

o .tif raster (ex. DRG topographic maps with 2.47
m x 2.47 m cells)

> GRID raster (ArcGlIS specific) are used for digital
elevation models; GRIDs are folders rather than
files



e Geodatabases

o

Newer data format than shapefiles and stand-alone
raster files

Three types - personal, file,and SDE

Geodatabases can contain mixed types of data
(vector point, line, and polygon; raster; external tables,
etc.), stored in different feature classes

Geodatabases are stored as a folder, ending with
.gdb
Easements data on f:\geodata are in a file geodatabase

Toolkit uses the personal geodatabase format with
some unique customizations for PLU and practice
data
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GIS Servers

* We are changing from locally stored GIS data to
data on centralized servers

o Still use the Add Data button in ArcMap to
access these data, but go to GIS Servers to
locate data stored at a web URL

e Example: NAIP on
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Anatomy of GIS Data

* Where - point, line, polygon or raster
(grid cell) representing a feature on the
ground; map feature
° Point representing a well, outlet, photo station
° Line representing a fence or terrace

° Polygon representing a field boundary, area of
homogenous soils

> Raster cell representing a Ix| meter area for
which a value like elevation is known



Anatomy of GIS Data

* What — information about the point, line,
polygon or raster
> Photo station id, well type of a point
> Fence type such as barbed or electric of a line
> Map unit symbol for soils polygon
o Elevation of a raster

This information is stored in an attribute table
associated with the spatial data. The link between
the spatial map feature and the attribute table is
an essential element of GIS.
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What can attributes do for you!?
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What can you do with a
selected subset?
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Making a shapefile without using
the Toolkit ~ button



Acres as an Attribute

* Add Acres field to table of a polygon layer

e Make sure it is Float type, with at least 0. |
resolution

* Right-mouse click on acres
field>>Calculate Geometry
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Create New Shapeﬁle/

Name: attention_points

Feature Type: Paoint

Spatial Reference

Description:

Unknown Coordinate System

[ Show Details

[ Coordinates will contain M values. Used to store rou

[~ Coordinates will contain Z values. Used to store 3D data.

oKk ||

Name the shapefile

v Bookmarks Insert Selection Geoprocessing Customize Windows Help @ 3D Analyst~ - @ @ -
Bl L] - 128413 - Gl B E Pe _ : ArcPad Data Manager - 48 4% 8| & | B _ : Drawing~ k& O-A- a] Avial
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E3 USGS
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## 1-m dtm locust-higgins.jpg

# 10m DTM Locust Higgins.jpg

i 2011lidarcollectioncounties,jpg -

m

Folder selected
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Feature Type: Pick Point, Polyline or Polygon (there are others you won’t use)
Edit to select projected coordinate system (UTM NAD83 Zone 15 or 16)
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special characters not allowed)
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Scale is number of decimal places
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Add Field

| Mame: Type
Type: Text hal
Field Properties Select feature to attribute
Length 10 Right-mouse click on field name,

Field Calculator
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FID | shape* | 1 [ Type
1 | Palygon ] = Sort Ascending

- F  Sort Descending

Summarize. .,

E [ Field Calculator.. .
CalculstEtsem
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FreezejlInfreeze Column
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Display | Source | Selection |° 02 n 4 Froperties
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Field Calculator
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Text values are put into double quotes



Attributes

e Use attributes to e INSTEAD:
differentiate feature

types —not separaté . 7234 habitats.shp with
shapefiles an text attribute field called
Type that is calculate to
“pool”,“trees planted”, or
“herbaceous”
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Editing Data when not in Toolkit
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Customize | Windows Hel
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v Bookmarks
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Insert Selection Geoprocessing

n_points
2195

issouri_2012_1m_NC

Band_1
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Band_3
n_points
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Toolbars 3

Extensions...
Add-In Manager...
Customize Mode...
Style Manager...

ArcMap Options...

G- Q@
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Advanced Editing
Animation
ArcPad Data Manager

L
.
ArcScan o
COGO

Data Driven Pages

E

Data Frame Tools

Distributed Geodatabase
Draw

Edit Vertices

Editor

Effects

Feature Cache
Feature Construction
Geocoding
Geodatabase History
Geometric Network Editing
Georeferencing
Geostatistical Analyst
GPS

Graphics

Image Classification
Labeling

LAS Dataset

Layout

Network Analyst
Parcel Editor
Publisher

Raster Painting

v'Polygon Editor
- V'Line Editor

. v'Point Editor

v Editor

v Topology

Representation
Route Editing
Schematic
Schematic Editor
Schematic Network Analyst
Snapping

Spatial Adjustment
Spatial Analyst
Standard

Tablet

TIN Editing

Tools

Topology

40



* Polygon Editor is a Toolkit Toolbar for
editing polygon layers — is a bit more user
friendly than the ArcMap Editor toolbar. |
recommend using it for most polygon
editing.

e Similarly, line and point editor are Toolkit
toolbars for those feature types. They are
easier to use for basic data entry.



Polygon Topology

* For many polygon data layers, the goal is
to account for ALL land area once and
only once, i.e. no gaps and no overlaps

» Topology is a term used for the
relationships among data; one type of
topology is “polygons share
boundaries with no gaps or
overlaps”

* Examples — soils, CLU with a few
exceptions (some gaps or voids), PLU
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e - Violates polygon topology rule of
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. Untitled - ArcMap - Arclnfo

File Edit View Insert Selection Toals Window Help

ﬁﬂ%,éﬁﬁxlﬂwl\ti]mma _vj_.:? == |
Using the appropriate Edit tools
I ] 2 L ol 2 ensures topology rules are followed
I Topology: 1<Map Layers: .._] % m m V i:.;a'"

—-— e AN

Polygon Editor Toolbar

Use Add Feature Tool for a new

polygon
Use Split Feature:

to split existing polygon
for inclusion polygons
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To Split a Feature:

* Select the feature to split

e Use Split Feature Tool

* Begin outside the selected

feature

* Digitize the cut line

e End outside the selected feature
and double-click to end
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® |Intitled - ArcMap - Arcinfo

File Edit “iew Insert Selection Tools ‘Window Help
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& polygon cuk operation could not classify all parts of the polygon as left or right of the cutking line,

= £F Layers ‘ Ay

11 TRETNEF AN i
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Inclusion polygon:

Select Feature to contain the
polygon

*Use Split Feature Tool
*Digitize the inclusion, making
sure to redigitize exactly over the
starting point . Right-mouse click
and select Finish Sketch.

*This error message means the
end point was not redigitized
closely enough — retry

I ¥ JSSE |
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Use Snapping % | 5 h

Intersection Snapping
Midpoint Snapping
Tangent Snapping
Snap To Sketch

2bii s Snap To Sketch
Options...

Snap to elements in an edit

] polyshape sketch while creating and

- editing features. When
1 clu_a_mol95 vertex and edge snapping
are enabled, you can snap
] [ Easement A to sketch vertices and
= | edges, as well as features.

] MNAIPYMissouri_2012
RGB
M Red: Band_1
B Green: Band_2
I Blue: Band_3
1 attention_points
=)

Disabled if you are not
currently in an edit session.

In Customize>>Toolbars, turn on
Snapping toolbar, and set “Snap to Sketch”
to reduce problem digitizing inclusion

polygons.

S




=

®=_ Untitled - ArcMap - Arcinfo

File Edit Wiew Insert Selection Tools Window Help

DEESE| 4 m@X|o || e 1=1%2

Edtor > | =2 7 | h“@ M & OB
et <tap Layores :_] % | fig e B b= =

= X

R AR R

Use Add Feature Tool to append a polygon
that shares a boundary with an existing polygon

- _ | but otherwise is outside the polygon. DO NOT
m‘@ soralsmen] redlgltlze shared boundary.
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Filling a void: &
Add feature tool; digitize around void "
Select new polygon and polygon with void

Merge (M) — this makes a polygon in the void

If want only one polygon select and Merge agaln
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Caution on using R on Polygon Editor
to reshape a feature:
e Works on boundaries not
shared with another polygon
*Does not work on shared boundaries
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s s eesssssmmmmm [0 reshape a shared boundary:

File Edit View Bookmarks Insert Selection Geoprocessing Customize Window:

casnennnlnnle sanismzik 1. Select polygon to edit with the Topology
ER DL a4 ANl LAS Dataset~ [ a
e CIEolEl ()81 @ 2% 0 Edit tool from the topology toolbar.
" ®' 2. When the polygon turns magenta,
use Reshape Edge tool from

Topology toolbar.

Reshape Edge Tool

-

Reshape an edge by
constructing a sketch over
a selected edge. The edge
takes the shape of the
sketch from the first place

| the sketch intersects the
feature to the last. The new

shape of the selected edge
is applied to all the
features that share that
edge. You can select
multiple edges that form a
connected path and
reshape them together.

1@ =u 4

: o W

lumber of elements selected: 1
"
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Select a polygon from one Iayer (ex CLU) Usé copylpaste
to put it into another polygon layer you have in edit mode.

Ex. A field from the CLU represents the area of a polygon
a3 Practice. No need to redigitize. o
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General Comments on Polygon
Editing
* Merge polygons back together if a split or
inclusion is not needed (Select polygons
to merge; M on Polygon Editor toolbar or
Editor>>Merge on Editor Toolbar).

Deleting polygons often leaves voids you
don’t want.



* Most common reason the Split Feature
tool is grayed out is when more than one
polygon is selected; can only split one

polygon.
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o Starting from scratch, such as merging
polygons and resplitting, is often much
easier than trying to reshape shared
boundaries

* Be cautious, however, if editing polygons
associated with CONTRACTS.



Making Use of Data on f:\geodata

SRS [T S TIRr }

=

= |l Fihvgeodata

Size Twpe
=l I geodata File Folder
+ [ air_qualiky _Jcadastral File Folder
+ | cadastral census File Folder
+| |} census climate File Folder
* [T climate _Jcommon_land_unit File Folder
+ [ common_land_unik L conseryation File Falder
* ) conserwakion _Jconservakion_practices File Folder
+ [T conservation_practices L Dcultural_resources File Folder
+ [ culkural_resources [Ddisaster_ewents File Folder
+ [ disaster_ewvenkts [ Jecological File Folder
+ |2 ecological _Jelevation File Falder
* ) elevation _Jendangered_habitak File Folder
* ) endangered_hahitat _Jenvironmental_easemenks File Folder
+ | environmenkal_easerments [Dg=ographic_names File Folder
*l [T geographic_names Dgeoclogy File Falder
+ ) geology Jgowvernment_units File Folder
+ [ government_uniks [ Jhazard_site File Folder
+ ) hazard_site L helps File Falder
+ |2 helps L beydrographey File Folder
+ [ hedrographey ) hydrologic_units File Folder
+ [ hewdralogic_uniks dimagery File Falder
+| | imagery land_site File Folder
* [ land_site L Jland_use_land_cover File Folder
+ [ land_use_land_cowver [ Dlandmarks File Folder
+ ) landmarks Camap_indexes File Falder
+ ) map_indexes measurement_services File Folder
+ [ measurement_services ortho_imagery File Folder
+ |3 artho_imagery Jproject_data File Folder
* [ project_data [ public_utilities File Falder
+l | public_utilities sails File Folder
+ ) soils [ topographic_images File Folder
+l ) topographic_images _Jtransportakion File Folder
+ |2 transportation _Jwetlands File Faolder
+ ) wetlands we | (L wildlife File Folder

- _JZaning File Folder



Highlights

» f:\geodata\census\towns\towns _a_ mo.shp
* .\cultural resources\cultural resources a mo.sh

»
* ..\ecological\heritage2012 a mo.shp

» ..\elevation\contour_| mo<fips>.shp

* ..\environmental easements\easements_a_mo.gdb
all easements — wrp,grp,ewp,frpp

¢ ..\hydrography\femadfirm_a mo<fips>.shp

or femaq3_a_mo<fips>.shp |100-yr and 500 yr
floodplains



* \hydrography\nhd24k | <8-digit HUC>.shp
streams data

* \hydrologic_units\wbdhul2 a_ mo.shp;
wbdhu8 a mo.shp

* \transportation\roadsmodot_| mo<fips>/shp

» \cadastrak\plss_a_mo.shp
township/range/sections

» \government_units\cnty24k a_mo.shp



» \wetlands\nwi_a_mo<fips>.shp national wetlands
inventory data

* \wetlands\certified determination wetlands a m
o.shp since 2008*

* FSA uses this layer for recons of CLU — no need
to make a map for them

Some layers are updated frequently!

Request updates if you suspect it is not
current.
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Metadata

* Information about a data layer
e Stored in a .txt, .met, .xml or .doc file

e Example:

> Mapclassification.doc explains NWVI coding;
stored at f:\geodata\wetlands

> metadata.txt stored with
cultural _resources _a mo.shp



Data Analysis

e ArcToolbox — accessed from

Geoprocessing>>ArcTool

ArcToolbox icon

=

q

hoX or from the



s

||

ArcToolbox rx

&l ArcToolbox

@ 3D Analyst Tools

@ Analysis Tools

& ArcPad Tools

@ Cartography Tools

@ Conversion Tools

@ Data Interoperability Tools
@ Data Management Tools
@ Editing Tools

& Geocoding Tools

@ Geostatistical Analyst Tools
@ Linear Referencing Tools
& Multidimension Tools

& Network Analyst Tools

@ Parcel Fabric Tools

& Schematics Tools

@ Server Tools

@ Spatial Analyst Tools

@ Spatial Statistics Tools

@ Tracking Analyst Toals

@l ArcToolbox | E5 Attributes | HI Shared Featu... |Ef Create Featur...
o0z - B
-10239403.897 4691548.511 Meters
i 7.
NN 12:47 PM
8/20/2013



Example:

Show only the
contours covering one

tract

o Clip — creates a new layer
containing the features of

the input layer limited to

the geographic extent of

the clip layer

~

-

UIA-® -2

Ps

ArcToolbox 7 ox
ArcToolbox
@ 3D Analyst To
= @ Analysis Tool
=] & Extract
% Clip
“, Select
“ Split
“, Table Select
& Overlay
& Proximity
& Statistics
&9 ArcPad Tools
@ Cartography Tools
@ Conversion Tools
@ Data Interoperability Tools
& Data Management Tools
@ Editing Tools
& Geocoding Tools
@ Geostatistical Analyst Tools
@ Linear Referencing Tools
@ Multidimension Tools
& Network Analyst Tools
& Parcel Fabric Tools
@ Schematics Tools
@ Server Tools
@ Spatial Analyst Tools
@ Spatial Statistics Tools
@ Tracking Analyst Tools

@ ArcToolbox |[E Attributes | B Shared Featu.. | Create Featur...
fioos - B
-10239055.885 4692631.525 Meters
12:49 PM
8/20/2013

-~ 2w




Input Features

| conkour_|_moda?

Clip Features

|ta01

Cukput Feature Class

| k301 conkour, shp

w Tolerance {optional)

| Meters

Cancel Ervironments...

<< Hide Help

Clip

Extracts input features that
overlay the clip features.

+

CLIP FEATURE







Example:

= ArcToolbox
ArcToolbox

XN N NN

Fs

LAl

+ & Extract
» Union
# @ Conversion Tools
+ @ Multidimension Tools

+ @ 3D Analyst Tools
= @ Analysis Toals
° ° = & Overlay
Soil Maps Units by = ==, o~
% [dentity
s Intersect
° ° + Spatial Join
fl e I d S Of a S I ngl e +» Symmetrical Difference
s, Update
+ & Proximity
+ & Statistics
traCt # & ArcPad Tools
+ @ Cartography Tools
# @ Data Interoperability Tools
+ & Data M t Tool
e Intersect — creates @ eang Tools
+ @ Geocoding Tools
5 isti
a new layer that S o
1 + @ Network Analyst Tool
combines the oo
+ @ Schematics Tools
features of two | 2® seertoas
+ @ Spatial Analyst Tools
o o o + & Spatial Statistics Tools
I n P ut Iaye rs’ I I m Ited @ Tracking Analyst Tools
to the geographic

extent of the
SM a_I I er Ia_ye r @ ArcToolbox| B Attributes | Hl Shared Featu... | Create f

fo0% ~ i B




" Intersect

X

-IE

Input Features

| 3>

Features

2101
Zsoimy_a_mod07

{

(utput Feature Class

= [= [ [+ [&

| (1301 sois.shp

Trir bk ke (ankinnal

Ok

g

Cancel ‘ Emfin:lnmants...‘ £{ Hide Help ‘

v

@ Help

Output Feature
Class

The feature class to which
the results will be written.




Soils Inventory Button in
Toolkit — then has some
reporting functions built in —in
"7 this case the Toolkit button
' _~saves several steps!

" |l ial “lhn =l m r A~ &> S o~ |[@ @ H|F B M



Instead, what if you wanted
the soil map units by subwatersheds

) of a drainage area:

S



—

| 1 I}
M Summarize |E|[z|

nputer

Eb B 4 Summarize creates a new tal_:le cun_ta_ining ane rgc_old for each unique _\-'alue
O =3 of the selected field, along with statistics summarizing any of the other fislds. éj a 1 a2 Make sure acres have bee nu Pdated
1. Select a field to summarize: . I t t \
o MUSTH = Since Intersect was run.
, E it 2. Choose u:utrl'ie or miore surnmary statistics to be included in the . Se|eCt Wate I'Shed 1
e . itor autput kable: . .
o6 A [-E = Summarize on MUSYM (right mouse
+ Type . o .
o 5 Area click on Field name MUSYM in Table)
- Acres
" e ) Minimu . Sum acres
(i = |:| [ Masimum
s [ Average
_ Sum
A [] Standard Deviation
O i == []variance g

3. Specify output table:
|C:4Sum_Output_2.dbf

%

[v Summarize on the selected records anly

About Summanzing D ata | 0k | Cancel ‘

| =)

FID | Shape* | FID_soilmu | AREASYMBOL | SPATIALVER [MUSYM} MUNAME | MUKEY | FID_test A
0 Paolygon 132 Mooy 520058 Mexico =it loam, 1 to 4 percent slopes, eroded 1862053
1 |Palygon 1312 Mooay 5 a0058 hMexico =it loam, 1 to 4 percent slopes, eraded 1862053
2 | Palygan 1364 hC0ay 5 50001 Armstrong loam, 5 1o 9 percent slopes, eroded GE5T05
3 Polygon 1407 o007 550058 Mexico =it loam, Oto 2 percent slopes 1862052 B
o 4 | Polygon 1407 Mo007 S a0058  Mexico sitt loam, Oto 2 percent slopes 1862052
o 5 | Paolygon 1407 Q007 5 a0058  Wexico =it loam, Oto 2 percent slopes 1862052
n B Palygaon 1600 kS0ay 550059  hexico =it loam, 1 ta 4 percent slopes, eraded 1862053
| 7 |Palygon 1712 | Moo0F 5 500357 Jercent slopes, eroded 858711
o 8 Polygon 1T 2 Mooy o 20037 sercent slopes, eroded SagT
o 9 Paolygon 1720 Wooay 5 500357 Jercent slopes, eroded Sa5711 b
< | >
Record: ﬂj i ﬂﬂ Shiow: W Selected Records (3 out of 20 Selected) Optionzs -
: — —
Drawing * | R O~ A~ |,0] Airial j |1EI ﬂ B I U A~ &~ 5~ »~

Create a summary table grouped by the values in this Field 539541.41 4337528, 444 Meters
|y L

int



ois Window Helb Repeat for each subwatershed

0 | fJrrerts I EBE N ((More elegantly, you could summarize
all subwatersheds by MUSYM and use
an Excel Pivot Table to break out the
Subwatersheds)

| BN O C Ry

B Attributes of Sum_Output_2 E'@'PX|

OID | MUSYM| Sum_Acres |

| 0so037 11.1526
| 150058 B.7734
2 |50059 0.0511

Record: ﬂjlinﬂﬂ Shic: Fﬂ
|0 o un ﬂ J

A~ @) diial ~t ~| B 7 U A~ &~ S~ &~

able 291500,9539 4337249.711 Meters




Use Soil Data Viewer to assign Hydrologic
Soil Group to Watershed_Soils
Again, summarize a subwatershed selection

= Layers

{DCD, <k

= A

O Ao

e

[CIe/D

CIc

I Co

o

[IMoak rated or

=l R T

= [ r201contours

=l wakershed _soils
[

= @ Figeodatatelevatio

= [ contour_|_mooo

= @ Clwrp
= kest_cogo
O
=l g T
= [ ro0isails
1
= [ t901

—

al |

= 'ﬁ CihDocuments and Settings' il
=l Hydraologic Soil Sroup

|

BRHEOO ¢ R

oID HydrolGrp | Sum_Acres
o 555322
1D 1315912

cecors 1 0 oo

Show: W-j

78




Other tools

e Analysis>>Proximity>>Buffer
> Works like the Toolkit buffer tool with a few
more options
e Data Management
Tools>>Generalization>>Dissolve

(removes boundaries among polygons of
the same attribute, such as dissolve CLU

on TractNBR for a tract boundary layer)



Summary

* ArcMap is a powerful tool that can make
certain tasks easier or more effective

* Do not be caught thinking that GIS is a
mapping tool — it can assist with map
making but is so much more!
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