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Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

Module 1: Introduction to GIS
GIS Basics & The ArcGIS Platform

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ C LE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~ RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Welcome!

> Instructor Introductions
> Course Logistics

> Student Introductions

> Name
» Organization
> Role in organization
> GIS experience
> Goals and expectations for this class
(9 CLEAR LICONN
© University of C icut. The University of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~ RESOURCES
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Overall Learning Objectives

1) Understand basic GIS concepts
2) Learn how to visualize geographic data

3) Master the basics of attribute tables and map

features
4) Learn how to create maps for publishing

5) Learn how to use GIS to answer questions

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

What to Expect

> Powerpoint presentations

> Instructor led “follow the leader” exercises
> 0nyour own “cookbook” exercises

» Demos and discussion

» 10 minute “lightning round” talks

> Lightning round reference exercises

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Introduction to GIS — Presentation Slides

The Road Ahead

m Presentation Topic Exercise Type

Module 1:
Introduction to GIS

Module 2:
All about Data

Module 3:
Working with Tables

Module 4:
Map Production

Module 5:
Data Manipulation

Module 6:
GIS Hodgepodge

Lightning Talks

1-1 - Introduction to GIS
Introduction to ArcGIS

2-1 - Where to Find Data (Lightning Talk)
2-2 - Data Types
2-3 - Understanding Spatial Reference

3-1 - Introduction to Tables

3-2 - Working with Tables

3-3 - Selections & Queries

4-1 - Layer Symbology

4-2 - Adding Text & Graphics

4-3 - Creating a Cartographic Output
4-4 - Data Driven Pages (Lightning Talk)
5-1 - Georeferencing (Lightning Talk)
5-2 - Editing & Creating Data Layers
5-3 - Working with ArcToolbox

6-1 - Adding XY Coordinates to ArcMap
6-2 - Mind Over Metadata

6-3 - Google Earth (KML)

6-4 - ArcGIS Online

Follow the Instructor
Exercise 1a - Hands on

Exercise 2a - Hands on

Exercise 2b - Hands on

Ex 3a - Hands on
Ex 3b - Hands on
Ex 3¢ - Hands on

Ex 4a - Hands On
Ex 4b - Hands on
Ex 4¢ - Hands on
Reference Exercise 6¢

Reference Exercise 6f
Ex 5a - Hands on
Ex 5b - Hands on

Reference Exercise 6a
Reference Exercise 6b
Reference Exercise 6e
Reference Exercise 6d

Center for Land Use Education and Research at the University of Connecticut

What is GIS?

Geographic Information System

A computer system that hold and uses data

describing places on the earth’s surface.

© University of Ct i The Uni

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Examples of Geographic Information

Physical features of phenomena:

rivers, roads, forests, earthquakes, canyons,
vegetation, precipitation

US Shaded Relief Map

Human features or phenomena:

population, disease, poverty, ethnicity,
education, unemployment

US Population and Growth Trends
Change in county population, 1970-2030

= . e » . ‘:

vecesint T e h-§
(9 CLEAR UCONN
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What is GIS used for?

=  Wetland regulation = Hazard assessment

= Community planning = Public health

= Crime mapping = Service delivery

= Site suitability analysis =  Crop management

= Land use analysis = Property assessment

= Forest management = Land use permitting

=  Water quality protection = Open space planning

= School bus routing =  Environmental research

= Emergency response = Infrastructure management
http://www.esri.com/what-is-gis/showcase
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Geographic Data in a GIS

Software
Hardware

Digital Data

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

GIS Functions

Capture

Features & attributes

Analyze

Answer questions

customers

<" streets

= 0~00®<

parcels

Store Display

r pr
levatic

Vector & raster data : elevaton Visualize data
t P
e land usage
r

Find specific features real world Maps, reports & graphs

Image: NOAA
(9 CLEAR UCONN
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Points (single X,Y coordinate)

Examples: fire hydrants, buildings, utility
poles

Lines (ordered set of X,Y coordinates)
Examples: power lines, road centerlines,

streams

Polygons (sets of X,Y coordinates that
start and end at the same location)

Examples: parcels, wetlands, lakes

Center for Land Use Education and Research at the University of Connecticut

Geographic space is divided into
an array of square areas called
cells, grids, pixels or rasters.

To map “features” the entire area
of a cell is classifies as that
feature type.

Detail is a function of cell size -
smaller cells allow for greater
detail.
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Essential Elements of GIS

Andover Trail Access
T

Geographic
Information

'////////; Location & Shape

Longitude Latltude Parking OpenYear-round? Water | Restroom

/ 1 -72.3822 41.7411 Parking Lot Yes Yes Yes
o i -72.3896 41.7452 Roadside Yes No No
He Parking
P - -72.3486 41.7492 No parking No No No
Brmeeraes A Descriptive Information
(9 CLEAR UCONN
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Edgewnad

Federal il \|
Bristol Hospital 7 "
I

(229
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GIS as a geo-relational database

Parcels with IDs displayed

Parcel attributes stored in a feature attribute table
‘| PARCEL_ID | Deed D

66 SO BUCKBOARD LN
269 121 13392 345 JONES HOLLOW RD
270 18A8 104 85 342 JONES HOLLOW RD 125 AC 1288

mn 56 1076 69 SO STONY BROOK DR 14 AC 1428
72 ‘m 45 544 JONES HOLLOW RD 147 AC 1348
73 1. 84 665 64 SO STONY BROOK DR 169 AC 1681
274 13AN0 126 753 64 SO BUCKBOARD LN 154 AC 1485
275 1\BAnY 126 548 22 STANDISH DR 132 AC 1282
276 1/3am4 74 894 15 MAYFLOWER RD 176 AC 174
277 1BAR 60 38 19 STANDISH DR 126 AC 1275

Additional attributes stored in a related table (Excel, Access)
PIN Owner name Land value Building value Shape_Leng

134101 Smith, James and Emily 225000 355000 1193 59473140000
1121 Smithfield, Hamm and Pamela 190000 375000 1580.60675952000
18A3 Frederickson, Mathew Jr. 175000 299000 989.33335134200
13A/68 Buddington, Kenneth and Parmelee, Faith 195000 342500 1176.76126995000
na2 Johnson, Christopher and 255500 299000 1479 BB037626000
1/3A/B0A  Miller, Stephen 150000 355500 1197 47711392000
1/3A100  Kent, Clark and Lane, Lois 155000 190500 1063.46285420000
13A15 Rodriquez, Alex 195500 500500 948 69708535300
1/3A/86 Nelson, Willie and Ann-Marie 205000 448500 1153 47923956000
1349 Perez, Amanda 220500 223500 962,69642740100

(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of Ct icut. The University of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Using GIS to Analyze Spatial Relationships

Spatial analysis provides insight and
additional information from existing data
creating value-added products

Analyzing spatial relationships allows us to:
> Answer questions

> Predict future conditions

> Assess location suitability

Image: Kenex

(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.
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Hurricane Storm Inundation Predictions

Example: Lower Connecticut River > Which property owners are most

‘ o atrisk?

> How much property damage will
result?

o > What roads are under water?
/ol > What evacuation routes are

affected?

oy ~#._____» Where should we avoid building

?‘aé# , i g‘. new construction?
: ' > Where should we preserve
coastal wetlands?

N B g
A, PO

E Mg g, §

Category 1
Category 2
Category 3

I category 4

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.
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Jumping Rightin to ArcGIS  @arc

Focus on Desktop GIS ~ +*“*

Desktop GIS
- - . * ArcGlS® Desktop Server GIS
Specific Functions: v e fppe

- Visualization & Cartography
- Spatial Analysis
- Spatial Data Management

= Spatial Analysis

Mobile GIS * Visualization
- ArcGIS Mobile & Cartogianby
= ArcPad®

« Spatial Data
Management

Online GIS
*ArcGIS™ Online

And also... Online GIS ESRI Data
* Community™ Data

= ArcGIS Image Server

. . "
- = StreetMap™
visualization < ESRI Data & Maps
.
- sharing
.
- mobile
(9 CLEAR UCONN
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Jumping Right in to ArcGIS

Focus on Desktop GIS ~ +**“*

Desktop GIS
* ArcGIS® Desktop Server GIS

Three license levels: E bl
. s@/‘g
= Baslc \ = Spatial Analysis

Jan =N /' Mobile GIS » Visualization
Tl T ;. i & Cartography
= Standard s s \ ‘H'moble « Spatial Data
P Management
- Advanced $$$ X\ Online Gis
*ArcGIS™ Online

* Community™ Data

« StreetMap™
Compile, author, map, analyse = ESRI Data & Maps.

+ Entry Level + Compilation
+ Mapping + Data Management
- Basic Modeling + Multiuser Editing

&
GeoProcessing

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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What is ArcGIS Desktop?

ArcGIS Desktop = Mapping, Analysis & Management

[ArcGIS Desktop]

ﬁVIapping & Visualizatiom (Tool & Analysis | (Organization & Management)|

ArcMap L ArcToolbox JL ArcCatalog J
ArcGlobe

ArcScene

(9 CLEAR LICONN

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~ RESOURCES

Center for Land Use Education and Research at the University of Connecticut

ArcMap @ ArcCatalog &y
Go-to application. Create beautiful maps. Organize and catalog data.
» \Visualize data layers > Create geodatabases
> Edit features > Read and write metadata
» Cartography > Cut, copy, paste, delete, move data
> Geoprocessing » Manage GIS servers
» Data Analysis > Search for and add content to
» Map Layouts, Publishing ArcMap
© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and pre

Presentation 1-1 — Introduction to GIS/ArcGIS



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecti

ArcCatalog Two Ways &9

) ArcCatalog - Arclnfo - C \msm‘ —

) o]

Customize  Windows

i@ RERD

File Edit View
& e BE x
Location: C:\GISEd

Go Geoprocessing

Help

FA7gia :

=

Catalog Tree

Conterts | Preview | Desoription |

a ﬁ Fo\dev(nnnemnns

x
E ArcGIS

[ Backup_CT_ECO Dats Logos
3 cape2008

E5 privers

[ e6d332bce361 ceeBfi2ce
5 EPSONREG

ElEsR

3 ESR License file

3 fledm

oe
o

5 Images
B Layers

E5 Projects
3 Results

< i ’

MXDs Results

Catalog Tab in ArcMap

Stand-alone program

— = =
O Comecton - A e T i)
Fle Edit View Bookmaks hiet Selection Geoprocessing Customae Windows Help
Ceds B x| 90 & 11m00m c K EEIE0
QABIQ R € W- UKD WLZAER Bg
Table Of Contents o x
Ale8
S Comecicdt By =
, —
-
3 C\GISE0 Haddamgds
Py damtouns
-
& (3 CAGIEIINCT Data g ® £3 Drvers
© [ e5eii2beed6l cced2eebbbiccedl |
PEEE d ® 3 ESRlLicense file
e an ® [
3 Gormin
‘/,-.! =P
*,,,4"’ & ased
WV £ Gt
&1 images
£l Layes
3 Projects
£ Resits
& Swpes
£ Tobles
3 C1_0utageo
® 3 Marbcrough.gdh
© &3 60
© 3 hyperinienver
# 3 inetpub
© 5 el
=T
el n o B3 Mz
1699567873 T3R5 Feet

Stand Alone

Change the appearance of
items: large icons, small
icons, details, thumbnails

23 ArcCatalog - Arclnfa - CAGISEd10 -

File Edit
&5y @
Location: C\GISEd10

View Go Geoprocessing

a

Catalog Tree

Contents | P)eview | Description |

[] e6d332bee36lceedtazce] |

L1 EPSONREG

Click on folder or

geodatabase in
Catalog Tree

ESRI License file
flexim 5
Garmin

EJ Images

[ Layers

[ Projects

[ Results

E3 Shapes

[ Tables

3 CT_Data.gdb

I 13 Haddam.gdb

0 13 Marlberough.gdb
E36ps

3 hyperlinkServer

[ inetpub

B8 Inte\ o

< . r

Images Layers Projects  Results Shapes

g J

Haddam.gdb Marlborou...

Tables CT _Data.gdb |

Contents of the folder
or geodatabase are
displayed here

Folder selected

Small icons

[ESTATE shp

Large icons

STATEshp

Details
Name Type Read/Write ¥ of Features
[EISTATE.shp Shapefile W 603
Thumbnail

Presentation 1-1 — Introduction to GIS/ArcGIS
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review Tab - Geography

i ArcCatalog - Arcinfo

\GISEd10\Shapes\TOWNS shp. g

.

File Edit View Go Geoprocessing Customize Windows Help

Navigation Tools

5 Shapes
(55 APAWELLshp
(&) Haddam.shp.
(E) HYDRO.shp
=) HVDROZshp
(E) INDEX.shp
(B LAKEshp
[ LWDS.shp
(=) Marl_20ftContours.shp.
(& Marlborough_boundary.shp|
(E) nw0053.shp

Click on datasetin
the Catalog Tree

TTEhe.
D streets.shp
SURFMAT.shp
TOWNS shp

alsE BB x Q BHEEE 3y
Il ‘Location: C\GISEd10\Shapes\TOWNS shp
Catalog Tree ’x
= 3 GIsEd10 A

[Caterk _Froven | Jocrten
N—r”"

& TRACTS2000.5hp.
() USGSGAGE shp
5 Tables

(3 Marlborough.gdb.
Gps

B3 hyperinkserver
£ inetpub

3 MapMaking older
5 mapwindow

hoose to preview
Geography or Table

Preview:  Geography. -

T

Center for Use Educatiol

escription Tab

2 ArcCataog - Arcnfo - CAGISEA10\Shapes HYOROshp

LA R
| Location: C:\GISEd10\Shapes\HYDRO shp

() APAWELLshp
) Haddem.shp
7 HYDRO.shp.

HYDROZshp

Click on datasetin
the Catalog Tree

063 5hp
] public_welts.shp
& RvERhp
&) RIVERZ shp
B STATEshp
= streetsshp

& £ Tebles

5 3 CT.0stagdb

5 3 Haddam gdb

5 (3 Marborough.gdb

% [ MapMaking
% 2 MapMaking_older
4 E3 mapwindow

MoT

& (3 ModelBuilder CC
@ 2 M

& 3 PefLogs

0 i '

|Shapefile selected

3 x

Catalog Tree

Fle Edt View Go Geoprocessing Customize Windows Help

BRSO =, o

Shapefile

£

HYDRO The Description tab is
used to view and edit a
dataset’s metadata

Tags
digital kine graph, DLG, large scale, hydrography, river, stream, lake, pond, water, waterbody, base map

Summary

Hydrography is 1:24,000-scale base map data. It depicts all of the hydrography information published on
the USGS topographic quadrangle maps. For base map purposes, use this layer with other 1:24,000-scale
base map data such as Roads and Trails, Railroads, Airports, and Towns. This layer may be used as a
possible data source for other 1:24,000-scale layers with features that must coincide and line up with
stream and shoreline features published on the USGS topographic quadrangle maps. For example, the layer
includes a set of connecting fine features refemred to 3s Coastine Arcs, which define a shoreline between
the Connecticut landmass and Long Tsland Sound. These Coastiine Arc features are commonly used to
close polygon features in other 1:24,000-scale layers published by the State of Connecticut, Department
of Environmental Protection. For example, Coastine Arcs from the original Hydrography Master layer define
the shoreline in the Waterbody, Named Waterbody, Towns, Basins, and Bedrock Geology layers. Note that
related hydrography layers such as Waterbody, Waterbody Mastar, Named Waterbody, Named Waterbody
Master, and Hydrography are all ultimately derived from the polygon and ine features of the Hydrography
Master layer. Typically, layers derived from Hydrography Master define a subset of polygon and line
features for either the geographic area encompassed by all USGS topographic quadrangle maps that cover
the State of Connecticut (a master layer) or the geographic area of the State of Connecticut, in which
case the layer is clipped to the State boundary. The Hydrography layer is not intended for maps printed at
map scales greater or more detaded than 1:24,000 scale (1 inch = 2,000 feet.)

Description
Hydrography Polygon includes the polygon features of a layer named Hydrography. Hydrography is a
1:24,000-scale, polygon and line feature-based layer that includes all hydrography features depicted
on the U.S. Geological Survey (USGS) 7.5 minute topographic quadrangle maps for the State of
Connecticut. This layer only includes features located in Connecticut. These hydrography features
include waterbodies, inundation areas, marshes, dams, aqueducts, canals, ditches, shorelines, tidal
flats, shoals, rocks, channels, and islands. Hydrography is compnised of polygon and line features.
Polygon faatures represent areas of water for rivers, streams, brooks, reservoirs, lakes, ponds, bays,

cosine_snd hachase. Dabusen faabisne sien dosiat inndabion Sense_maschas_dsme_seuadsicte

Presentation 1-1 — Introduction to GIS/ArcGIS
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Follow the Leader - ArcCatalog

Click the ArcCatalog icon on your desktop
Locate the C://GISEd10 Folder

CLTCE

Sort Contents

. View Metadata

1
2
3
4. Preview a dataset
5
6

. Create Catalog connection 'u

@ c LE‘ kl ! COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

On to ArcMap

@ Connecticut med - ArcMap 5 |
File Edit View Bookmarks Iwert Selection Geoprocessing Customize Windows Help

Ngds B x & 11401346 T EEREO=

Sl IHAE R R KO/ EZNER [ 7 ¥ ~ &

Ed |

| Tabe of Contents -
Hoes a

' Connecticut Base Map.

= @ Rivers (lnes)

@ ivers (polygans)

lbor W |[@ele w4
Drawing+ & (< % O+ A @ -8 A 2
97 13 996748,
(9 CLEAR UCONN
HEALTH AND NATURAL
© University of Ct icut. The University of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. RESOURCES
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]
ArcMap Basics - Blank Document @

BEIES

. Q) Untitled - ArcMap - Ardinfo
Maln Menu "M Fie Eat View Bookmerks Insert Selection Geoprocessing  Customize Windows Help / Standard Too|bar
SI=3~ 1) %Q b- L EEERO Fe AL

®RAMQ O BHR =)

able Of Contents. x -

Tools Toolbar/ || "2 © & 2 3

= Layers

yoieas §lf | |Goieieo &J|

Table of
Contents

m

Display Area

[@ma|zn « . - | »
111888 431235 Unknown Units

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

ArcMap Basics - Project File (.mxd)

_@nmmtm@(mp B T — d’i‘_lg

¢ Fle Edit View Bookmarks Insent Selection Geoprocessing Customize Windows Help

TitIeBaI’/_ D2Ea B %o o b 10326 MPA=1-IST= R
BQMQ R-UIK@ B2 NSO
Table Of Contents 2% B

= £ Connecticut Base Map
5 @ Rivers (lines)

/’ = B Rivers (polygons)

[zesdll| [Soeea &

= B Major Highways

Data
Type
Layers e
\ — US Route
N, = B TownBoundaries

Ny

= & State Boundary
O

Windows Explorer ||

.mxd =
ArcMap
project file |

966772.807 517199.955 Feet

Presentation 1-1 — Introduction to GIS/ArcGIS



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

ArcMap project file = “filename”.mxd

Windows Explorer

Tx

«[Ble 8|3
[ £# Connecticut Base Map
gd ENCary\GTP_Courses\ArcGIS10_Intro\GISEd10\CT_Data.gdb
=] Rivers (lines)

= @ Rivers (polygons)
c = B Major Highways Path to
o= = :IE}ZS(E:E data
=] !Town Boundaries so“rce
Map documents reference data layers and contain BEgR

instructions on how those data layers are to be
displayed in ArcMap. They DO NOT store actual data!

(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH Al TURAL

ND NATURAL
© University of Ct i The Uni ity of C RESOURCES.

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

ArcMap Basics - Project File (.mxd)

-
| @ Connecticutmxd - ArcMap - Arclnfo

PEE

File Edit View Bockmarks

Insert on  Geoprocessing Customize Windows Help
Tools De@& + 5@ x o &)z -l BEEEEO N
WSRO B REe DR T

Toolbar

/
Data /]
Layers

N\

N

= B Rivers (polygons)

= B Major Highways
Type
— Interstate
— US Route
= B Town Boundaries
[}

= & State Boundary
O

[@a| 2 <

[zesdll| [Soeea &

966772.807 517199.955 Feet

Presentation 1-1 — Introduction to GIS/ArcGIS
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ArcMap Details

.
@ Connecticut myd - ArcMap - Arclnfo Icu"e"t Map Scale E‘!ﬂg
File Edit Viev Bookmarks Insert Selection Geoprocessing# Customize Windows Help
Dpds B %0 = [b -] 11250000 Rl EEERE R
RA[E[@ i« -5 8@ Bl A0, |
| Table Of Contents 1 x . »  Catalog =]
[0 © 8 o quumm LAverlList Gl @ ¢
Methods Locaton: £ CrGIsEdL BIE!
Ve Rivers (lines) = = £ Home - GISEd10\Projects
- Connecticut
Data Frame & & Rivers (polygens] & 3 Folder Connections
B Search Tool
= B Major Highways £ CAGISEdL0
Type =N I
— Interstate = U
— US Route Bz
= & Town Boundaries A Toolboxes I
M E Database Servers
& & State Boundary ‘i [ Database Connections !
o fiJ GIS Servers |
Catalog window
i
Table of !
- |
A
Contents - Toggle between Data rea
/ View and Layout View o XY Location |
el zn | m |
756199378 582144.483 Feet
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Adding/Removing Toolbars

Tip: right click on
header bar will also
display toolbars
@ Connecticut.mxd - ArcMap - Arcnf 3D Analyst
File Edit View Bookmarks Insert Selection Geoprocessing | Customize | Windows Hell Advanced Editing
OgEs B x b - | 11,134,266 | Toolbars > Animation
@ @\0 TR - x| @ = Extensions.. ArcScan
T nx Add-In Manager... €oGo
To add orremovea :& = Customize Mode.. Data Driven Pages
bnecticut Base Map Style Manager... Data Frame Tools
toolbar, cllck on ROADS ‘ArcMap Options.. E\;lnhuted Geodatabase
— o
= Rivers (lines) ; SRR Edit Verti
Customize>Toolbars ' " :
= ¥ Rivers (pelygons) Effects
B [ streets Feature Cache
% Feature Construction
[T, / Gps
A toolbar is “on Ly .
eoceding
Geodatabase History
When CheCked i Geometric Network Editing
£ B State Boundary | Georeferencing
=} £ Geostatistical Analyst
R Dra
Drawing~ K (=) #5 [ (]~ A ~ o) Aial +M B 1 U/lA->-2. 0~
5@ hydre WF’ Leyout
. - Map Service Publishing
B EDIW" Network Analyst
Parcel Editor
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Moving & Docking Toolbars

] )

@ Connecticutmxd - ArcMap - Arcnfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

BES 8 x & - [ 1:1.250.000 ] EREE D P82 o

Table Of Contents 5

EEELE

= £ Connecticut Base Map -
= [ ROADS

4

Llojp3

@,
=%
ol
()

|
En|e|gag

= @ Rivers (lines)

umeas@
T T 3

I = & Rivers (polygons)

: W5

= [ streets

> O [T
Type
= Interstate
— US Route
Town Boundaries
= @ State Boundary
O

i

m

m

5 £ Marlborough
=] ctreets

= @ hydre L4

. = [ town ~|@e| & «| m I
Drawing= K (=) %[0~ A ~ @] Avial 10 B I U A-»-2- -
710093.789 716864.127 Feet

LCYix- SRR - I 4
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The Standard Toolbar

cut/copy/paste/delete/undo/redo open applications
. Current map scale .

DEES L EE XD 0 b 112500 ~ W EEE B P x?

1

Add data open Editor toolbar what’s this? tool
Methods of scale entry:

1,100,000 > Type number, no separator

1 500000 > 1:and a number

i > Relative scale (e.g. 1in = 1 mile)

: fnﬂggnﬂggn » Numbers and words (e.g. one inch = 5 mi)

<Custormize This st » Commas or no commas (e.g. 1,000 or 1000)
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The Tools Toolbar

select elements measure time slider
go forward/back extent hyperlink route

EREE a--»_@vm_oﬁ;;nﬁ%
\

/pan/full select/unselect features HTML popup go to XY
zoom/pan/fu o . viewer
i identify featur find
extent/fixed zoom entify features
(9 CLEAR UCONN
© University of Ct icut. The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. TR
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]
Basic Tools select
R U U S
) |
= Glastonbury | . Golubie v/’f
Ly e 3
Habron
° o d
ux identify TN \ Matorough Lebanon
LE.] - _\‘_n N
W = Pontiand \ J - \\
i Ay N\
= [ o Hampion / -
/ Colchester X,
e m— - X N
15 -
measure
k z [
Measure = t ‘
@ Pa+|zv|x~
;‘7 Line measurement {Planar)
Segment; 4.237142 Miles
’ = Length 4237142 Hles i
R Hatet e B
- LR AN =
#
i
@ Nautical Miles b
x¥ Yards
\ [ v Feet I~
Inches
\ ' (i
|
© University of Ct icut. The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Adding a Data Layer to ArcMap

Add Data

{3 Connecticut.mxd - ArcMap - ArcInfo
File Edit View Bookmarks Insert Select]
DepEs Bx9
CYC R THHE A

Geoprocessing  Customize Windows  Help
11,134,255 v EE R el x?
k@ Al R B

y 2

Table Of Contents 1 x

BEEEE

[ <7 Connecticut Base Map

o @a BamoelB-laless |7 T
ome
" , i fons

mncsisnene BYOWSE t0 a local or network

= D FOADS DNREG
& O Rivers (ines) drive or web server to find and
a D;var; (polygons) e add a data Iayer

o EIMapMa T

© B Town Boundaries
]

© B State Boundary
O

5 £ Marlberough
streets
Zoning
5 @ hydro

a town
[}

© University of C i The Uni ity of C

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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The Table of Contents

Functions:

Lists all layers and tables in the map document
Allows you to control the visibility of a layer
Shows layer symbology

Provides access to a layer’s attribute table

Provides access to a layer’s properties window

Y V. V V V VY

Allows you to organize data into one or more

Table Of Contents 1 x

BEELIE

£ &7 Connecticut Base Map
= Rivers (lines)

= Rivers (polygons)

=] Major Highways
Type

= [nterstate
— U5 Route

= Town Boundaries
[

= State Boundary
O

= £4 Marlborough
= streets

= hydre

= town
O

“data frames”
@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of Cx icut. The University of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. RESOURCES
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> A Data Frame is a “container” for layers
» ArcMap supports multiple Data Frames in a single project
» Only one Data Frame can be active at a time

> Only one Data Frame can be visible at a time in Data View

however all Data Frames are visible in Layout View

» Layers can be dragged between Data Frames

@ Connecticut.md - ArcMap - Arcinfo |
File View Bookmarks Insert

> Data Frames have Properties D:“% s
G8
= =7 Connecticut Base Map

B O Rivers (lines)

B O Rivers (polygens)

Center for Land Use Education and Research at the University of Connecticut

The Data Frame - Data View

A data frame is a container

for Iayers @ Connecticutowd - AcMap - Arclnfo - — — [E=RE =)
File Edit View Bockmarks Insert Selection Geoprocessing Customize Windows Help
Deda Bxoold JAQEQME I« E-0 80 7/B 2 MA2S0 R
Data frame TableOffi)nlents — ax -
ERCY A= !

™A Connecticut Base Map\

= O ROADS i'
activej £ @ Rivers (lines) \

| = @ Rivers (polygons) You can have multiple
o 0 seas data frames in one

unjeagﬂ 60[2120 o] |

Toun Boundaries project but only one can |/
State Bounda; . . o
Data frame\! ™ | be active in data view |
'&g Marlborough / :
[=] streets
‘ inactive ‘ -
2 @ hydro
o 2 toun |
- '

713508.984 553470067 Feet
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The Data Frame - Layout View

. — -
@ Connecticutmd - ArcMap - Arclnfo — - o — [E=mEE
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Ce2E& Bx(ood 2RO« - D[k L R
Data frame Table Of Contents "x [ | 213, A, 15, 15, (7. 180

onnecticut Base Maj
= [0 ROADS

110m ||

50 i

B

39%

- BE®

,
yoieas | (020 &l |y

50
| 7| Layout Toolbar
[=] E streets - :
Town Boundaries o
Data fl’ame = M State Boundary I |
\I = 2 smmumungs u|
BzﬁMarlburmnghll---l-l-- :
i = M streets B
| =8 hydo i \
& @ town o All data frames are |
f

= \/ visible in L?{wt View

|1

@

-3.46 7.77 Inches
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Layers

A layer references a dataset - a shapefile, a geodatabase
feature class, CAD file, image, coverage, etc. Layers
typically represent a single category of data such as parcels,

wells, roads, soils or buildings.
@ Comecticutimud - ArcMap - Ardinfo

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Layers have: DeEs L aex 0 c ¢ Y EEEED
> A datasource cloes s _

> Properties ot

> Attributes S

[ Rivers (pelygons)

1/ 2/ /

Town Boundaries
State Boundary

Layers DO NOT store -

= £F Marlborough

geographic data, they simply B

5 & hydre

point to the data source. @ e

O
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m{; f;ln( = — > A data set is a feature class, shapefile or raster
5 £ Connecticut Base Map stored in a geodatabase or file on disk.
5 |3 C:\GISEd10\CT_Data.gdb
= @ Rivers (lines)
5 @ Rivers (polygons) > A data set is represented by a layer in the TOC.
#] @ Town Boundaries
T > Project files (.mxd) contain layers and layer
= F}‘ﬁiffi‘f‘”"“’°'°“9"'9"“ properties but DO NOT contain actual data sets.
= B8 C:\;SEle\Shapes
S B Mejorbigheys > Alayer references the data set (points to it) and
B ot controls how the data set is displayed on your
Bsiiin map. These display properties can be established
S B O iiimiod through the Layer Properties window.
5 @ streets
5 2 hyiro Absolute Path: C:\GISEd10\Boundary.shp
=i Relative Path: \GISEd10\Boundary.shp

Center for Land Use Education and Research at the University of Connecticut

Layers Have Properties

All aspects of a layer can be controlled through the layer’s Properties.
These include:

> How to draw features (symbology)

» What features to draw (definition query)
» What data source the layer is based on
» Feature labels

> Scale dependency

> Attribute field properties

The Layer Properties dialog window will look different depending on
what type of geographic data you are working with (shapefiles will look
different from rasters and CAD datasets).
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Laye rs Have Pro pé rties

Feature Layer Properties:

> General [rv— = ===)
General | Source | Selection | Display | Symbology | Fields | Definition Guery [ Labels | Joins & Relates | Time | HTML Popup |
> Source
Layer Name: USGS Water Gage Visible

> Selection Description: Igga':éefn'?‘foyff" of the offidal USGS water gages in Connecticut, Last

.
> Display

Credits: uscs|

> Symbology

- You can specify the range of scales at which this layer will be shown:
> Flelds @ Show layer at all scales

. mnw () Don't show layer when zoomed:
» Definition Query cutberens: [Nore> P )
> Labels Inbeyond: [Sore> P ¥
.

> Joins & Relates

.
> Time
> HTMLP [0k [ Cancel ][ fomy ]

opup |

Center for Land Use Education and Research at the University of Connecticut

Layer Property Tabs

General: layer description, credits, scale dependent drawing
Source: view and change data source, view extent of data

Selection: specify how selected features draw

Display: layer transparency, MapTips, hyperlinks

Symbology: control how features are rendered on your map

Fields: Define field properties (aliases, number formats, visibility)
Definition Query: specify a subset of features to be used & displayed
Labels: label features, manage label classes & placement

Joins & Relates: join or relate attribute table to other tables

Time: used to specify the time properties of time aware layers

HTML Popup: used to specify how pop-ups are generated when you
click a feature to display information about it.

VVYVYVVVYVYVYYVYYVYYVYY
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Saving Layer Properties

Layer Properties are saved in:

The project file (.mxd) A layer file (.lyr)

Both .mxd and .lyr files
reference the actual dataset

R\

.| DR
R

Mar\I'_Eoning.shp

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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ArcMap Basics - Live Demo

[(@ Connecticut md - ArcMap - Arcinfo P——— d@m

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DeEs B %D o 1 I EREE TR

R TEH RN NI L

Table Of Contents ax =
EEELIE

= = Connecticut Base Map
© @ Rivers (fines)

B & Rivers (polygons)

[(nzos 8| [Gorerea &

= @ Major Highways
Type
= Interstate
— USRoute
= @ Town Boundaries

—
= B State Boundary

966772.807 517199955 Feet
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] n
ArcMap Basics - Hands on Exercise

Exercise 1 a

= Getting to know the ArcMap e —
Interface ESSTETRRCR

= Working with Project Files (.mxd) |
= Toolbars

= Adding Data

= Layer Properties
= Data Frames ‘
= Finding Help ‘
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Module 2: All About Data
LT: Where to Find GIS Data

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES
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Talking Points

1) Federal, State, Local resources for viewing and
downloading GIS Data

2) Connect to datavs. download data?
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Where’s the Data?

Software Methods & procedures
ArcGIS is the software. By ‘ =
L Five Parts of GIS :II ’
—]

But data (plus people, &
methods & procedures) E!-mm | ‘Siw%
drive the System.

Show me the data!

Center for Land Use Education and Research at the University of Connecticut

Federal Data Source - Data.gov

E_DATAGOV . DATA TOPICS - IMPACT APPLICATIONS DEVELOPERS CONTACT

B8 ceoseatiaL

- 9,524 datasets found
i C y. Ortho Corrected, t pixct
(1™ 2004, University of Connecticut. \
"™} NSGICGSinventory (aks Ramona) ~This Aei i Ot
5 | in part from Or ir a3 ‘Black snd...
o
ography nagery, Ortho-Corrected, Leaf: 20040.5m
esiewinss G Dot
e \
sensor., Published in 2004, University of Connecticut.

= 251 datasets found

ite Layer for the Ce

Index (RS1) 12 27 recent views

s i B
fimatic Data Center st Index (RS) for

7/?
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State Data Source - CTECO;__

http://cteco.uconn.edu

.......

C Plannlh Manage

®
: BE
®

~Map/Serv T

H
(e
)
/

Center for Land Use Education and Research at the University of Connecticut

Data Download - CT DEEP, MAGIC
wWww. ct gov/deep/gisdata

\[ NVIRONMENTAL PROTECTION

i
I
I

http:/ / maglc lib.uconn. edu

o B

T Connecticut GIS Data

v A Coreron o 3 i oo pape Pebaed

Data Categaries
Boundaries - Political and Administative
s Mot esibst  Ghapst WL
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Local Data Resources - COGs, Towns

Regional GIS

- ASeeE SCRCOC 7
- 200
Municipal GIS

Center for Land Use Education and Research at the University of Connecticut

Connect or Download?

Connect to Data - Map services <

- Hosted online, connect to via URL QJLLL&w¢
- Mainly for display purposes only \ o

- Limited user control g Q = 9

- No hard drive (local) storage

Download Data - Data files, formats, storage
- Physical download of geodata file(s)
- Requires desktop GIS software to use

- Local storage (can be significant)
- More functional within a desktop GIS . —t
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Center for Land Use Education and Research at the University of Connecticut

© University of C i The Uni ity of C

(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATUR,

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Module 2: All About Data
Working with Data Types

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

(9 CLEAR LICONN

nnnnnnnn

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) Geographic data types
2) Shapefiles

3) The ESRI Geodatabase
4) ArcCatalog

5) Data Management

6) Connecting to Online Data

Presentation 2-2 — Data Types
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G n
eographic Data Types
ArcGIS Server geocode services OLE DB tables DFAD
ArcGIS Server globe services PC Arcinfo coverages DIME
ArcGIS Serverimage services Rasters (.img, grid, .sid, .tif, .ntf, DLG
ArcSDE raster and more)
ArcGIS Server map services sDC ETAK
ArcInfo coverages SDE layers GIRAS
ArclMS map services Shapefiles (.shp) IGDS
DNG Text files (.txt) IGES
DWG Excel files (.xls) MIF
DXF TIN MOSS
ESRI Geodatabases VPF SDTS
0GC WCS services ADS SLFTiger
0GC WMS services AGF Sun Raster
© University of C icut. The University of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Geodata Models

Vector Data Model

- points, lines, polygons

Raster Data Model

- row, column, cell size, resolution

v

Real World Vector

Raster

(D CLEAR UCONN

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Shapefiles

A shapefile is a simple data format for storing the geometric location
and attribute information of geographic features.

Anatomy of a Shapeflle
.shp - the main file that .shn and .sbx - store spatial
Shapefiles are made up of stores feature geometry | ind
. . . .shx - the index file that .prj - stores coordinate
three or more flles Wlth Requ"ed stores the index of the system information
. . N feature geometry
speCIflc flle eXtens")ns' .dbf - the dBASE table that | .xml - stores metadata
stores the attribute features | information

. A shapefile must have the

- same prefix and each
associate file must be located
~in the same workspace
(folder)

Center for Land Use Education and Research at the University of Connecticut

Shapefiles are Vector Data

A single shapefile
can only contain

Points (single X,Y coordinate)

Examples: fire hydrants, buildings, utility
poles

Lines (ordered set of X,Y coordinates)
Examples: power lines, road centerlines,

streams

Polygons (sets of X,Y coordinates that
start and end at the same location)

Examples: parcels, wetlands, lakes
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Esri Geodatabase Feature Class

o CLEAR UCONN

© University of Connecticut. The University of Connecticut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

The Geodatabase

The geodatabase is a native data
structure for ArcGIS and is the i
primary data format for editing . f oaaias Gon)

+ Attribute Table = Raster Catalog

and data management. ' Do M T
%. Representation = Metwork Dataset

+ Annotation = Terrain
|+ Dimension = Locator
+ Relationship Class = Susvey Dataset
+ Raster Dataset = Toolbox

ﬁ“f / Enterprise GIB
Personal GDB: ) ;
File GDB g Workgroup GDB
Desktop GOB

Image: ESRI

At its most basic level, an ArcGIS geodatabase is a container for
spatial and attribute data. It is a collection of geographic
datasets of various types held in a common file system folder,
Access database or a multiuser relational DBMS (Oracle,
Microsoft SQL Server, PostgreSQL, Informix, or IBM DB2).

© University of C i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Advantages of Geodatabases

» Centralized data storage location
> Improved data integrity

» No size limitation

» Improved data entry and editing environment
» Increased performance - faster
» Multi-user database

> ESRI’s #1 supported format

> Evolving

Geodatabase
=

i «" H

> (&

B &[]
L

. CLEAR UCONN

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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File Geodatabase in Explorer

=== jEcn ==}
@Cﬂ-' . ¢ Computes » Local (C) » GISEQLD » w | #y || Secrch G0 »
File Edit View Took Help
wganize + g Open  Includeinibrary v Sharewith v New folder =~ [ ©
o | GlsEdid = Name -
L CT_Datageh ~ — rw
L Images :;::"gdb @Qr' b Computer + Local (G} ¢ GESLAIS ¢ Marboroughagdt = | 3 )| search Mariborsughgub »
L Layers v File Fdit Veew Tooh Hep
I Marborough.gd Mulborough.gdb|  Otpanze ™ lncudeinlibary v Sharewith v New fokser =+ [ @
i o [~ * Hame : D pe Size *
b z"" £ Fase T Datngat I - i =
pes j bages . .
..... s Shapes L :n X
Tabdes
GRS b
hypelinkServes
inetpub
o Inted
KML
KML2
Marboraugh.gdb 20 M "
File L
L
Maphiakin
Maghsking elider o e N
apind e
| 0000002 geebal
MOT 3
A g Geodatabase files
MSOCache - e
0000028 gestabibe
— s should be accessed
:'“ . AV e =
...... o Fles &
) o through ArcMap or
ArcCatalog
|
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Geodatabase in ArcCatalog

Q) Connesticut.mud - AreMap - Arclefe R ===
File Edt View Bockmars Insent Selection Geoprocessing Customae Windows  Help

Ogds B = b - | 100000 X OEEEO

RO e+ B-0 0@/ B2 NS DR

Tabde Of Contents LR
=S8 a = - 4k & D 5 - | £

i & Connecticut Base Map

i
:
H
i

=0 Mariborough.gdb -
B0 Marl DRGs
) basins

Q; Burldings

sueas §

= hydrea
[rIpm—
D e 2385
) 1 1560
130 1e 1595
& 12002 4
B e |
2] s
D purcess
E_ pascelraning
(=] public_wells
o 8 Qo053
+ l qoosa
% il Qoos
) roads
Ul siepe_geis
) sois
= streets
U vae_map_gria
) town
[@e| & u m, B vewtlandy =
10T4TSE05 BOL468.434 Feet

Center for Land Use Education and Research at the University of Connecticut

Anatomy of a Geodatabase

4 Feature cl -
= eature classes = S %e E:::::base.gdb Feature
 Geodatabase % boundary dataset
] - T A parcels
= iif Raster datasets & mreets

Raster
B Haddam_DRGs «mmmm—
election catalog
public_wells
Tables (=) State_Roads fmm Stand alone

[E) watersheds feature classes

LREs

GIS Data Geodatabase Dataset
Coverage Feature dataset containing feature classes
Shapefile Feature class
Raster data
(e.g., satellite images, air photos, scanned maps,  Raster dataset andfor raster catalog
and digital pictures)
CAD data Feature dataset containing feature dlasses
Surface modeling or 30 data Tesrain
Utility network data

(e.g., water systems, gas pipelines, and telecom-  Geometric network
munication networks)

Transportation network data

(e.g., street netwarks) Metwork dataset

Table of xy coordinates that can be generated

GPS coordinates inta a feature class

Survey measurements Cadastral fabric
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Geodatabase Feature Classes

Feature classes are homogeneous collections of features. The most
common types of geodatabase feature classes are: points, lines,
polygons and annotation (map text).

> Points - features too small to be represented as Points g Lines
lines or polygons. These are represented as a single » e
XY location. e
@
e o

> Lines - represented by and ordered set of XY
coordinates. Features that have length but no area.

> Polygons - represented by an ordered set of XY - 6?
coordinates that begin and end at the same o,
coordinate. An enclosed shape.

! P g — &gg
> Annotation - map text including properties for how Polygons Annotation

the text is rendered. Can be linked to features.

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. Image: ESRI
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Geodatabase Feature Classes

Q Connecticut.mxd - ArcMap - Arcnfo.
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Deda B x| | & | T15000 - EEE BT 8,
® QU@ |35 3] == B
Table Of Contents 2% %5 .
= & Haddam x
G 3 & | [F — —
\-{}"V’ | FID | Shape * | OBJECTID | TOWN_NO| TOWN| TOTAL_SQMI| LAND_SQMI | WATER_SQMI| COUNTY | PLAN_ORG | DEP_DIST |
'_ # Connecticut Base 0 [Polygon | 111 | 61 [ Hadda | 467 ] 445] 2.2 [Middlesex | Midstate | DEP Eastern District |
shapefile 1 B CAGISEdL0\Res
H N £ CAGISEdL0VShal | 1 « 0+ » [[E]S ©outof1 selected)
= Haddam Haddam | HaddamBoundary |
feature m
class = CAGISEd10\Haddam.gdb
= HaddamBoundary
13 CAGISELO\CT Data.gdb ‘
S| Table ]
G- B B
HaddamBoundary
Shape * OUJECTID | TOWN WO | TOWN| TOTAL S0MI [ LAND SOMI | WATLR SOMI | COUNTY | PLAN Uiﬂi] OLP. E | Shape Lemn1 Shape Area
Palypon | |||| 61 | Hadda 46T &85 22 | Mindieasy | Mistaaane |I'H'I‘FIWDGIII! 1518654 411172 | 1290435584 17261
"o o v v [E]™ @ outof1 Selected)
Heddam | HaddamBeundary
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File Geodatabase Admin

<l ArcCatalog - CAGISED1D

ArcCatalog! e
- Create and manage a

-
Mam Type
L] (=13 Fald
file geodatabase A s v
BProjects Folder
% Del EResul Fold

- Create/import/export e o

e
5 3:-_-1 Dd New B2 Folder

feature classes, rasters, S e N

‘ 3 PerspnalGasdatanace
£ & Intel a Mew File Geodatabase
4 E3 LandTrustGrs o2 Dayf

tables, other data types = @ e st
- Set up feature class g e
subtypes, domains,
relationship classes

(not for this class)

Center for Land Use Education and Research at the University of Connecticut

Geodatabase Benefits

Data organization

4 h
Shapefile - stable, cross- platform, no longer evolving

Standardization

N21 7]
atahase Feature Class - Utilizes the full potential of ArcGIS

A
Geod

Data Distribution

IndustrY'Spe(:ific data models (support.esri.com/datamodels)

Common download format

T o i vl s i

= = -~
==

=

- —

B s v | uE

B el il -

= =

[} == .|

ey F= Y e s
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Connecting to Data through the Web

New(er) paradigm of accessing
GIS data over the Internet:

1. GIS usercreates datain
desktop

2. Creates a “service” of data
hosted in the cloud.
Accessible through a URL.

3. Service can be accessed
using URL from various
mapping platforms - desktop,
web maps, web apps, mobile
apps, etc.

Center for Land Use Education and Research at the University of Connecticut

Add ArcGIS Online Data (in ArcMap)

© untised - Archlagy -

Fle Eda View Boockmarks Selection Geoprocessng  Customize Windows  Help

Deda a | IEEEO =,
LNl I HEH Akl Dhata | editce=
Tabsle Of Consents B Add Baseman. e —
dos o S Akt Data From AecGIS Onine.. . oRline L s
—
== /
et CT 100 Aranged iy Reteance - ¥ Resust
CT Spring & band 2016 3inch Cached CT Spring 4 band 2016 Jinch Dynamic =1
CT Slope (Statewide Mosaic) CT Shaded Relief No Adjustment |Statewide b
Fle Eda View Bookmans Imert Selection Geoprocessing Cestomize Windows Help CT Elevation (Statewide Mosaic) CT Shaded Relie! [Statewide Mosaic) O
Dada B x| 0 12 L EEEET =y
A0 e B0 80 § | Editoes - Snapping - 5 i&nsumk”rfﬂ-
¢ o
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Example - CT ECO Map Services

ArcMap Add Data

http://www.cteco.uconn.edu/map_services.htm T —

File Edit View Bookmarks

BEE“ i et o Ded& o ox| o

# Maps Data Info  Featured

& Map and Image Services

3 eage Servioes IE 8 MEaS of Omamaly ctessng G data oves the islermet Tha s an advanced
oo CT ECO wetride manant Ior G25 sciare Usery inntesied 1) unsng) services o C7 00 s e
v 21 e ey apie tata

cat ) M e 8 o sl Sarery. Afier IOci] e i) Sereice 10 our GRS, anpared e gron
e e o e o) e cata layers

——— Protected Open Space Mappin,

Cryes List
Frotectia Open BRICE MaPpng [ o oo | Revmscs G | lstxias

[P 2 = =

o, .

A Data

tost ([ GE Senvers A SA M-l

Hame Type
HiAcd ArcGE Server
BAcd ArciMs Server
SiAdd WCS Server
Sl A0 WMS Server
SLAsd WTS Server

on etec

A5 Sevver

Land Use Education and Research at the University of Connecti

Add Dats _— -

Map Service in Desktop -~ - -~

Type o
Map Senvice
- Map Senice
Map Senice
Map Servce
Map Senice
Materisly Map Senice
Map Sendce
Map Senice

@ Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Wi
DS B x [0 ™| b 113388 - ke

CEG I
|Fabkﬂ€¢onlem
Elaoce a

&0 1997 Municipal and Private Open 5
H -0 DOT Seenic Land Strips

M ap servlce (web) 0 Pretected Open Space Mapping Pro

w01 Federal Open Space

48 DEP Property

3-8 Parcels for Pratected Open Space h

B2 Connecticut State Outling

Clark Creek: Wil eTarea

CockSy ot swu:s i 5 o

m 3

i

it
=
H

w0 BT U|Ah- A -
1073118433 725574.350 Feet

HOd i

§
i
i
BIK R

I
FREETY FEFEEE T

A oy

==t (P CLEAR UCONN

© Unit ity of C icut. The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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LOTS of Web Enabled Data Out There!

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

The ArcGIS REST Services Directory

Services Directory allows you to browse the contents of an ArcGIS
Server, link to metadata, and find information to help develop

applications. D DI m—m—

Folder: maps

Current Version: 10,03

Often, organizations Serving | view rootwrints tn: sooge cars
their GIS Data will direct services:

. * maps/Base Map (MapServer)
userS tO the REST SeWICeS * maps/Base Map Political Northeast US (MapServer)
. . ® maps/Bedrock Geology (MapServer)
* maps/CI_Hurricane Evacuation Zones 2014 (MapServer)
dlreCtory for thelr server' * maps/Elevation Bathymetry (MapServer)

y H * maps/Eroslon Susceptibllity (MapServer)
It’s important to know how + mooa/Habtat (MapServer)
- * maps/Hurricane Surge Inundation (MapServer)
to use these SeI’VIceS! * maps/NWI CT Wetland Functions 2010 (MapServer)
* maps/Open Space (MapServer)

* maps/Quaternary Geology (MapServer)
* maps/Soils (MapServer)

* maps/Surficial Materials (MapServer)

* maps/Water Resource Mamt (MapServer)
* maps/Watershed (MapServer)

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Examples

Natranal Gemanic and Atmospheric A

National Weather Servic

National Weather Service Data as OGC Web Services

e fon ks 1292 e contumn o0 104 st

Fefresh Cycle

s Published Date
Hatresh Cycle

‘Watches, Warni and Mrsanes Trosasl
M Pubiishad Dale Radar ot it tnarn e o W1 3
Rsfresh Cycle £ it M e VAT

O Hartford Data

GeolSOM

g ; 5 GeaSerace
- P,
Polica Crime Data @ — ] -*
Geol50N
d 78 Oy
TR GeoSerdae
© University of C icut. The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Hands on Exercise: All About Data

= Get to know ArcCatalog

= Exploring Data Types

= Working with File Geodatabases

= Connecting to Web Enabled Data

= Adding Content from ArcGIS Online
= Adding Data from a REST Endpoint

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Questions?

Up next...Tables.

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Module 2 - All About Data

Projections & Coordinate Systems

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) What are Projections, Coordinate Systems?
2) The Spatial Reference
3) Data Frame and Feature Settings

4) ArcMap Tools - Defining and Converting

This presentation will not make you an expert (not even close).
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Latitude and Longitude

Line of latitude

Line of longtitude

Haddam, CT
41.4771° N (latitude)
72.5123° W (longitude)

One degree of longitude:
Near pole: ~ 35 miles
At equator: ~69 miles

Equator Prime meridian

In order to fix this, we need to convert our 3D sphere to a 2D map with the help
of datums, coordinate systems and projections.

Center for Land Use Education and Research at the University of Connecticut

Transformation Components

The Datum - provides the reference for 2D and
3D models of the physical Earth.

The Coordinate System - a pair of axes
superimposed on a map projection that is
used to locate features on the map.

Map Projection - a mathematical function
for converting the Earth’s curved surface £
to a flat plane. g
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Datums

A datum characterizes the shape of the Earth’s surface and is defined
by specifying the origin of the coordinate system, the orientation of
the coordinate system, and the dimensions of the ellipsoid.

Earth surface North
Geoid
(Approx. Mean
N Sea Level) N
Land

Centre of the
Earth's Mass
4 coincides with
| ™~ Centre of

Elipsoid/Spheroid

Equator

Sea
Elipsoid/ o,
GEO Id Spheroid

e Ellipsoid
{(Spheroid)

Elipsoid/Spheroid
is a best fit to the

Earth as a whole

South

The most common horizontal datum in use in the U.S. is the North American
Datum of 1983 (NAD83). It’s origin is located at the center of the earth’s mass.

Center for Land Use Education and Research at the University of Connecticut

Coordinate Systems

Datum defines a standard point of reference (origin) for a coordinate system. The coordinate
system acts as the frame of reference for location and plotting any feature on a map.

Two main types of Coordinate Systems:

Geographic Coordinate Systems Planar or Cartesian Coordinate
(Global latitude-longitude) Systems (State Plane, UTM)

A (x=4,y=3

Projection plane Secant lines

ey
slightly smaller.

Secant lines are the
only part of the projection
plane without distortion.

outside secant line
makes features
slightly/ e

Coordinate Systems provide the numbers to define your position
on a globe or a map.
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Map Projections

Map projections allow us to take a sphere
and project it on a two-dimensional plane

Because 3D surfaces cannot be
displayed perfectly in a 2D space,
some distortion can occur

Examples: distance, direction,
scale, area, conformality

Center for Land Use Education and Research at the University of Connecticut

Projections in Detail

Projections attempt to project a sphere onto a flat map.

Common map projections are classified by the projection surface used to define them
(conic, cylindrical, or planar). Samples from the ArcGIS help file:

Conic (tangent)

Want more? Search “List of supported map projections” |
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Projections - Types

DIRECTION w
e Suited for
Navigation

SHAPE
e Suited for
Cartography

Lambert
Mercator Conformal

Mercator -~ Conic

4 —k,‘..i‘; \
S g

Albers Equal Area

Albers
Equal-Area
Conic

Azimuthal
Equidistant

DISTANCE
e Suited for
Road Atlas

AREA
e Suited for Land
Management

J

Want more? Search “List of supported map proiections"l

Center for Land Use Education and Research at the University of Connecticut

Defining it ALL.

Spatial Reference: A more inclusive
term describing everything required to
enable each layer to reference
locations on the earth’s surfaceina | oo e Lo L [ mmi
common way. A spatial reference .
contains the projection, projection

parameters, ellipsoid, datum, units of
measure, and other spatial related -
properties. SR

ystem: GCS_North_American_1983
0174532925199433)
ich (0.0)
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Spatial Reference & ArcMap

The coordinate system (spatial reference) within ArcMap

Several spatial reference files
supported by ArcMap ‘ What the *.pl‘j file contains |

Data Format Spatlal Reference etz aded
= APawELL avl 2KB AWML Fie 712002 10:59 AM
5] APAWELL . dbF 24 KB _DEF File 10/19/1999 3:22 AM
TIN Data s R e
5 APAWELL sbr TIKE SENFie 5/5/1539 7:04 AN
Coverage &P 2 apawLL sk K6 sekFl Sis11909 7104 At
Grid file @ PRI flle El| APAWELL.prj - WordPad
File Edit Miew Insert Format Help
1 ]
Shapefile PEg SR # L@ G
PROJCS["NAD_1983_StatePlane_Connecticut_FIPS_0600_Feet”,GEQGCS
. ["GCE_North_hmerican 19837, DATUM["D_North Awericean 19837, SPHEROID
CAD file World file ["GRS_1980", 6378137.0,298.257222101] ], PRIMEN[ "Greenwich”,0.0] , UNIT
["Degree™,0.0174532925199433] ] , PROJECTICN
["Larbert_Conformal_Conic”], PARAHNETER
["F: Ea: ng", 959595, 8899336] , PARAMETER
["F: ing™,4998589.89985858] , PARAMETER["Central Meridian”, -
_— |
Image @ AUXf“e 72.75] RANETER| dard Farallel 1", 41.2], PARLMETER
=3 dard Farallel 2",41.86666666666667], FARLMETER
["Latitude Of Origin®,40.83333333333334], INIT
g ["Foot_US",0.3048006096012192]]
Geodatabase [ Within the
geodatabase
For Help, press FL UM

Center for Land Use Education and Research at the University of Connecticut

. Census Tracts
To line up correctly, layers must: Roads

1. have the same coordinate system - or - BusRodtes

. . . Shopping Centers

2. have their spatial references defined IndustialSites
Early versions of ArcView did not have the R
ability to read spatial reference files, all A 1
datasets had to be projected to the same SO

coordinates system or their alignments
would be off.

Layers with NAD27 and NAD83 coordinate o
values, but no spatial reference, might e T
display like this.
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ation and Resea

at the University of Connecti

Spatial Reference & ArcMap

Table Of Contents 0 x
8 3

Setting Coordinate Systems: ==

Feanse Cache | Annotaton Groups | Exentindicators | Frame | SweandPostion
General Data Frame Coordinate System Iiuminabon Gnds.

Three options: %l T c 68162

1. Dataset has no “defined” spatial ST
reference? = Define Projection Tool & \

# E1 Projected Coordinate Systems
# &3 Custom

ArcToolbox

2. Dataset has a different spatial reference & Geodatabase Administraton
than you want to “see” = Change Data Frame
Properties! = Layers

» Layers and Table Views
¢ Package
== . .
3. Dataset is in the wrong projection = & Photos ,
—ﬁ & Projections and Transformations
Project Tool! &3 ® st
& Batch Project
“ Convert Coordinate Notation
“ Create Custom Geographic Transformation
1ce

»

*, Define Projection
., Project

Use Education and Research at the University of Connect

Spatial Reference & ArcMap

\ Define Projection,

Define Projection & | Use if layer has unknown or incorrect coordinate system

Input Dataset or Feature Class
[Fcwnis rarrs

ArcToolbox
#rcTookbox

B 30 Analyst Tooks

) analysis Tools

& cartography Tools

S Conversion Tools

) ata Interoperabilty Tools
=) Data Management Tools
& Data Comparisan

&, Database

Distributed Geodatabase

[urinown 1

Spatial Reference Properties

XY Coordinate System |2 Coordinate System

SER
MAD 1083

& Fields () MAD 1933 StakePlane Connecticut FIPS 0600 (L5 F = B Favorites

& File Geodatabase () MAD 1983 UTH Zone 180 ) MaD 1983

& General ) Mew_vork_sectional 0
Generalization ©) was 1984 () MAD 1983 UTM Zone 180
Graph [ Geographic Coordinate Systems G Hew_fork_sectional
oo 5 Proected Coordnate Systems Q) was 1904

T Layers 5 Geographic Coordinate Systems
s e s ” S A
H ‘: ;;Ejzns o ranstormatihe Current coordinate system; B Layers
= & Feawe AWtz
5 Batch Project
A project
& Raster
#_Convert Coordinate flotarie
"\ Creatz Custom Geofo
A Create Spatial Reffrente]
= on

Current coordinate system:

NAD_1983_StatePlane_Connecticut FIPS_0600_Fest ~
WKID: 2234 Athority; EPSG B

rojection: Lamhert_Conformsl_Coric
False_Easting: 999995.9959%6
False_Hothing: 499995.939308

\ Define Projection

Inpu Dataset o Feature Closs
[TowiE_roph)

Standard_Paralel_2: 41.86665666666667

S+ Relationship Classes Lattude_OF Origin: 40.53333333333334
S+ Subtypes Coordinate System Linear Uit Foot_US {0.3048006096012192)
e Table [ NaD_1983_StatePlane_Connecticut_FIPS_0600_Feet:

—_—

f‘é s
0" | [ Cancel ] [Enviroments... | [ Show Help >> |
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Coordinate Systems & ArcMap
Use to convert a layer from an existing coordinate system to another

EBX
Input Dataset or Feature Class Y Coerdinate System |2 Coordinate System
[fowns EN=l

@ ArcToobox Input Coordinate System (optional

] 2 ystem (optional) % | [etrcneen M@ @GR

& 30 Analyst Tools [ = w

S analysis Tools
Qutput Dataset or Feature Class a Fs it

) Cartooraphy Tools 2 B3 Favortas

|
_
) Conversion Toos CIGISE10lyesults|shapesiTOWNS_LITM18.shp | & | @ nap 1983

\ Project

Spatial Reference Properties 3]

& Data Todls “CuEpuE Courdinate System (5 MAD 1983 StatePlane Connecticut FIPS 0600 (U5 Feet)
= Dota Management Tools [vAD_1983 LM _zone_tn - = = 531120 1553 LT zone 150
& Data Comparison Geagraphic (aptional) © e o sectirl
) Database [ ] @) wes 1984
9 ] Geographic Conrdrate Systems

5] Projected Coordinate Systems
& F fass 5 Laye
o Current coordinate system:

3 abass INAD 1983 UTH_Zone_LaN ~
o & WKID: 26918 Auhority: EPSG B
o & ton
& craph rojection: Trans

& Indevces

& Jons

&5 Layers and Table Views
& Package
2

‘;’ Bakch Fghject
of ) [ [ervromens..] [rawren > |

A Convert Coordinate NITSTET /

4, Create Custom Geographic Transformation

< o vt
%, Define Projection
& Raster

i & Rty s Different from “Define” - with Project
you actually create a new dataset.

3

Center for Land Use Education and Research at the University of Connecticut

Coordinates: Additional Info

Geographic Coordinate Systems Warning.

You may see warning messages if

you combine layers with different o,
coordinate systems, or if a layer’s

spatial reference is unknown.

between geographic coordinate systems.

The warnings can usua"y be ignored’ but tvr';ﬁ?u”yﬁ;ut:'é)b:;ﬂn";;frﬁfa{;;gﬁmhe

The Transformations dialog can also be accessed,

combining proiection types during an dialogs Coordinate Systems tab after you have

[Jorft warm me againin this session The fellowing data sources you added are issing spatisl reference

i i i information. This data can be diawn in ArcMap. but cannot be projected:
edit session can cause problems. Dlomtranm ssinere

A\ Unknown Spatial Reference

TOWNS_noPRl

What if you don’t know the coordinate system
for layers without a spatial reference?

First check any metadata for the file. If nothing is available, try
defining common projections. Sometimes you can guess by
displaying both and unknown and a known together (over time you
begin to recognize the x/y values for your area).
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Spatial Reference: Take Home Message

If your data have a spatial reference, ArcMap will know where to place
features relative to the data frame’s coordinate system

If your data lack a spatial reference, ArcMap will draw the X/Y
coordinates but will be ignorant of where they are relative to the data
frame’s coordinate system

Center for Land Use Education and Research at the University of Connecticut
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] ]
Exercise 4a: Coordinates
n

Get ready to:

Change the spatial reference of a Data Frame

Define a layer’s spatial reference

Use the Project tool to change a layer’s coordinate system

Add common spatial references to “Favorites” list

Open C:\GISEd10\Projects\Projections_GTP.mxd

Presentation 2-3 — Understanding Spatial Reference
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Module 3: Tables

Introduction to Tables

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

Center for Land Use Education and Research at the University of Connecticut

Module 3: Tables

> A. Introduction to Tables

> Exercise

> B. Working with Tables

> Exercise

> C. Selections

> Exercise

Presentation 3-1 — Introduction to Tables
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Introduction to Tables
» Opening a Table

> Anatomy of a Table

» Viewing Multiple Tables

> Field Properties

> Field Functions (sort, summarize, statistics)

> Selections and Queries

» SelectioninaTable
e Selection using a Query

» Multi-partvs. Single Part

Center for Land Use Education and Research at the University of Connecticut

Tables contain the description of the geography

» Each layer has an attribute table

> Generally, attribute tables contain one record of

descriptive data for each feature in the layer.

ey

- [@RER= R R RRRRR

0 v o ]S 0 owol 16 Seecred)

Presentation 3-1 — Introduction to Tables

56



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut
Opening the Attribute Table

Right-click on a Layer name and then click Open Attribute Table

Y rr— IR B = I}
Fie Ednt View Eookmarks Inet  Selectem  Geopeocessing  Custeenize  Windows  Help |
DeEs [N NE TRE S T EEEEO
HANQ N - k@ BZMASE =
Table Of Contents L -~ @
EEELE] 2

Center for Land Use Education and Research at the University of Connecticut

Anatomy of a Table

> Tables contain rows

> Rows are called Records

> All rows in a table have the same columns
» Columns are called Fields

» Each column contains only one kind of

data (integers, decimals, text, etc.)

Presentation 3-1 — Introduction to Tables
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Anatomy of a Table

Related Selection Field Field
Tables Tools (Column) Name Cell

|
Table L 1 ] / =
\ 3-8 x v
Options Touns v z
GOJECTIO: | Shape* | TOWAL RG] _TowL vum_n _ORG;| QP _DIST | COAST_AR| Shape Lengih | Shape Arca  »
T | Petypon 80 | Marth Canaa) WE e T ek TEZET 5161 | SAAT4EROT SEATT
15 [Potygan | 40 | Last Granicy| 174 Tia] (] [ B P 2 | ABRORS.T TR
4| Patypen 796 | Pumam 201 F] 0 TH0323 23T | Seaveian 583359 | &
W Petygen 38 | Sebary £ s o W0 ARG | WA TEL 11318
31 | Peypen | 112 | Pt 0 e [] EI2GEAINT | MINIAIETTATATT
1 | ety T [ W o WETH OIS | SATESRTEA 1TTI1
43 [Pobypon | 18 | Brooiym 7 Edl [ | 129AAa 74305 | B123E311036754
4 Petypn [ Aven ns ne o 08112 TIO4 | BEITen SRS
50 [Fatgan | 43 | Lt arth ] 11| U [Hartters | Captsl Rages | GF | e aaEd | sea s
55 | Pepen 136 | S3ering Fik] i) 0 [Wedram | Merneastem YIS N3N | TENzamen TR
o [ egon | T | ooy @ ] o [y THESS Raioss | IR BT
Record 61 Peiypen 123 | Seotans 183 183 0| Wingnam | Windnam 53954931348 | €20602714.726088
B | betygen 4 [ Rwwngton 133 I [ICT 70 Taa | sasesens Jatara
— [ 65 | Patypon 5 | tew Brime [FE] [EE) 0 [Martlers | Cemmrm Conn TH13.T0ATY | ATadazazd anest)
(Row) ™3 Pebgen | 140 | Thomasten [H [l 0| Lichield | TWBRIS ETTNG | Saanshres BAwSs!
74 | Fetypan 110 | Farvie 1] [E) O [Martlars | Cenmem Cann 0307 12507 | aravosl 2298
81 | Petvgen 3 | Frarkin F] ] 0 [Wew Longon | Seumeaster GEERTEETY | SHMAGYEATEN3
e | Petygen 720 | Razsury e e [Chente | Mermwester THOR #4304 | TIIBNAATE RRTTT
102 [Petrpen | 3 %3 183 0| Lbcnstels | Heusmene | tniaeden3 | smasvesss 200
17 | Petypen 5 | Naugacs w3 w1 0 e R AT SIATE | ASEIRROTI ITT
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Viewing Multiple Tabjes

atle =
ArcMap opens tables in the Table Window. ML AL A .
The Table Window is a container for all tables. e L 7 — -
2 | Petygen 100 | Nerth Cansan 196
s ===
If a second table is opened, a tab is added ZE 1 =3 |
‘u - g _- 0 out of 169 Selected) ‘ '
Arrange tables by: e -

- Dragging intoadocked OR - Choose Arrange Tables on the Table
position using the blue arrows Options menu

Find & Replace...

Select By Artrbates...

Switch Selection
Select Al

Add Feld..

Tuen All Fiehds On
[#] Show Field dliases

3
B
CEET

| Amange Tobies [ NewHorisontal Tab Grovp. |
Restore Defautt Column wid Mew Vertieal Tab Group:
Restore Default Field Grder
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i Creste Graph...
Add Table te Layout

Fieload Cache

Peports 3
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Field Properties
Right-click over the field Change Field Alias name
ikt Prapertie: [ i
Fravie = Name: TOThL_soMt |
. W ” H H H e Tokal Sauare Mics
Ll . Hide field in table Mo otk Make read-only so
oo iy | (doesnotdeletefield) Sy o, field cannot be edited
] :‘ 1 A.w.m-ﬁ.:.-.i:q.. . . . z:n:m«w /
' i [F— Highlight the field __, # o Gu.
——5{m ruscuosen in the table display = "~ Change number
i —" [ | format display
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e | i
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o 7 & gz;h";:h R e
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g v | | S e
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= =;s o

available from Layer Properties
Right-click over the layer

Center for Land Use Education and Research at the University of Connecticut

Field Properties in Layer Properties

Many of the field properties available through the table are also

Choose Properties

M Open Atribute Tokse
Jains and Relstes
P TeomToLayer

Visible Seale Range
Use Syrabol Levels
Selectien

Label Features

Eelit Fratures

% Convent Festures to Graphics...
Convent Symibology te Fepresentation...
Dase

@ Sav Ax Ly Fie.

G Create Layer Package...

|of Properies... >

TR e o ]| .
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(W1=1°1 Y B x| b v v EEEE D e g
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o) i Bl -4
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- T
: :;ll;hl ;”:‘L e

| e o
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»
61611455 535085 Feet

Opticess =
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Choose which fields wll be vt
DBECTID

*.':’.:[_a Turn all fields Cha
:::}‘,.'.“;‘,.. off (uncheck) \ the

VATER_SGM
COUNTY
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es in Layer Properties

nge the order of

fields in the table Change Field Alias name

FLAN_ORG
bE°_pesT
COMST_REA
Shape Length
Shape_Area

Highlight the field
in the table display

[ HTML Papps

Fiaig . Change number
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Sent Descending
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Show Mield Hames.
o Sk Fieid Abases
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DTy T | Make read-only so
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B - 4| Optioss = TOWHE
roeas vhvch ks il b v I Appearance OACTIE- | Shape " | Land Ares (e mileal] 10% R0
¥ e o] Lamd Area (sq. rites) ] 1 ] Pebrgen e |
7] shage Highhght Yo =~ 2 L1 o]
o HNumber Format Mumaric - “”"f’“ i“" 1
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Operate on a single Field (Column)
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Field Functions

» Sorting
Summarize
Statistics

Field Calculator

Y V.V V V

Calculate Geometry e —
Freeze/Unfreeze

d-B-%0
TOWNS

Ii GOJECTIO: | Shape® | TOWALKO]  TOVWM | TOTAL 50 LAND_SGMI| VATER SGMI| COUNTY | PLAM_ORG| DEP DIST

b Son Aucending

¥ Son Descending
Advarced Sorting

I Statistici..
[l Fied Calenitater_
Caleulate Gesmetry..
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IPwhwn
Right-click over the field name and click ol :
= = 15 | Peiypen 5
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ield Functions: Sort

Right-click over the field

Tabile
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33 | Petygen | ] icangyy Advarnced Sorting.. Sorty |
57 | Patypon 108 Prante Toz
31 Pebypen T5e| Pt Sumenasize.. o [Wedbam L T i
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Joiwgen M| T Cateulate Geometry. L Foar %
o L 128 Tum Field Off 1 S| 3 Soecky outout table:
Jovgon 24 188 a CAGISES 3 . =]
— HE 1] Freeze/Unfreese Column CIGISESIN Aenty 'remls b oummarsn & =
ovgen Wz 162 0 | M e a2
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Summarize creates a new table based on your criteria. 3 [enen )

Here, we asked it to add all the sq. mile attributes and
summarize them by the county.
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Right-click over the field
SaMI
Table L1
d-B- S x m.—ml
AEL frivaiigy- oo
DBIECTIO" | Shape + | TOWM WO| — TOMN | TOTAL 3a | LAND.Saan] WATER sami]  ComiTY Sundd Devaton: 12963773
T T | Brooks o acending =
59 | Petygan I ) n EE
18 | Pevgen 20 | Enstrerd Sort Descending " 145007766973 | B17BRz24 427813 | B
33 Petygan A8 | Kangy Aubvarsied Sorting... 5 TTTINTITI1I | 13MTSATEERG OROCH
57| Patypon 109 | Pranted n - - —— I
T etypen 97 [Poriet Sumenancr... W - - — —
a4 [Fatgan | 186 | Putnam Statistica... C
55 | Petvpen 136 | aering e *E =
Sl o Thempees = | ST P———
12 | Potypon 188 | Wordstock: Cabeulate Gesmetry. n [
8 Retygen 3| aantors m W 20
a1 IPJQDM 24 | Chagin e Pk O n L
&2 [ Pelypen B3 | Harmglon Cobmn =W 5
L1l 123 | Secnand "
samm 183 | Wingnam Dulete Field A w e Feun w
=] Sterced Dwviaten: 17 363773
S | Petygon 1 [ ansovr Froperies. 2 5
a4 | Patygen 12 | Boton 15 v | o [
21 | Pebygen Iﬁllhm £ E] 05 | Tolland [2 0
Befreriin 5 [t EE Dl T & 151 250 ME 446 544 843
9 | Peiypen 129 | Samers 13 0.2 | Tolend [2 o y b ety
i [Poiygon T3 [Tomna %7 W [Tomma—— 6l
37 | Pelypen 146 | Weman 83 0.3 | Toland Captsi Rego | DEPEmsterm | O0504 27TECHE | SOS314500 EBEDE4 - o
1 Retygen T4 | Sar W 0 Tomna | Men. e | OEF fasten THTETH AR | AL T
11 | Fotypan 145 | Union B 0.7 | Tolnd Mermeastem| OEF Easten | | 19K 15570 | B310006TO CBAOE
83 | Pebygon 30 | Cobumbia N2 0.8 | Tolland Windban DEP Easlorn 126377 125088 | 811522850 021343
ET 32 | Cavermy £ 0.7 | Totad Wedham | OLP Lastem | | TTEITA BAANT | 10U 00350 247
&0 | Peiypan TE | Mans el 51 0.1 | Tolend Wedran DEF Eastern ATOIDE SOM5E5 | 12TO9ENTIE 28580
0 Retypon Tho | wangion 'l 51 [Tomaa | Weman | OfFfausn TSOTTH 4RATDN | ¥IS04NIRE 00AZS
126 | Potygon 5 | Lyme 1H] 1.8 | Mew London | Cenn River €| OEF Easterm | OLIS Coast | 143604402028 | 960515836, 854175 =
1 = v
o o
TowWNS
. an " agn s P
You can change the statistics field from within the Statistics box.
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Field Functions: Freeze/Unfreeze

Right-click over the field

T Note: You can select multiple columns
d- - %8 % by holding down the Keyboard Ctrl Key
DT and clicking with the left mouse
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Right-click on the field name and select Freeze/Unfreeze. The column will be moved to the
left and won’t scroll when the table is scrolled left/right. You can freeze more than one
column.
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Table Options: Create Graph

M Fnd & Replace.. . . [ ey
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e re Selected features on the map ;;i
table are also selected on the graph
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1 &0 e
fable Options: Reports
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5] SvowRed i > Select input fields | =
Amange Tebles » Choose all records or selected records o
Rastoee Defauk Column Widthe > Determine how data is grouped | —
Restoee Defaudt Field rcler . . . |
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elsted Tables > Choose layout and style | e
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Add Tabie to Layout it
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Export... B Losd Report
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Introduction to Tables
> Opening a Table

> Anatomy of a Table

> Viewing Multiple Tables

> Field Properties

> Field Functions (sort, summarize, statistics)

> Selections and Queries

o Selectionin aTable
» Selection using a Query

» Multi-partvs. Single Part
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Whatis a...

> Selection

A subset of the features in a layer or records in a table

» Many ways to select

> Inside the table
» Inside the map
> Queries

Center for Land Use Education and Research at the University of Connecticut

Why Create a Selection/Query?

> To retrieve and examine attribute data

» To answer simple questions

> To create summary statistics

> To create a new feature class or shapefile

» To focus an analysis on appropriate features

> To select features based on spatial relationships

with other layers
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Select is all over the place!

Tool
{ables \dentl
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Anatomy of a Table: Selection

Switch Selection =» B & (@ ¢ <= Zoom to Selected

I Y . A selection is subset of
Sele:ct By / / Clear Selection features in a layer, or records
Attributes [ /

H-B- R OEx in a table.

=

TOWNS =
OUICTIO" | Shage * [ Tow No] _Toum | TOTAL 5o LaD soan] vaTeR sam | _cowiry

T | Pebygan 180 | Marth Carsa e WE 0 | Lichien] TEF Wieaen smel TETET | EAAT4E0T WEATT

1| Petgan | 40 | Last Granby 7| WA 0 [Hartlers | Capal Fongia | OLF Viestern | | 1006ER T | SBb0sEEE. T TR0
24 | Patvgen 195 | Pumam F1 21 0 |Wigram | Mermeastem| DEP Eagbern 10032 ZITATI | sea0sigen 43385 |

o0 [ Peygen | 136 | Smmbary Y| T 0 [Martters Captel Rages | GER Wantern| | 1ImeETe | eSaWTEI S11318

31 | Foiygen 112 | Poeires 46 0k 0 [ Wideam | Mermesstem| 6 Eastem 152210 64137 | 1131243677 87477

1| Pebygen T4 | Chacn we W 0 [Wedban | Wedsam | DEP Easterm BETHLDIBENA | SATERETEA 119131

[ Fatgan | 10 | Ivoaiya i Ay 0 [ Wndtan | Narmeaster| GLF Laster | | A0 | BRI 0 36T

| Pevgen [ &ven | a[E U [urtlers | Captil Regi | DEF Westem T0B1ZTIOS | BE2Sa4132.500553

%5 | Petygen 43 | Eant Partieea] W | i} 0 [Martiers Capesl Rage | DEF Easteen | JI ST

55 | Polygon 126 | soering 72 7z 0 [Windean | Mermesstem| DEF Eastem 2T 12N | 7128966017602

58 | Petygen 72 | Canebry ] ) 0 [Wiedran | ermessem| OEF fasmm TSENES S8A0%4 | 11IT0EINN0 D18TE

61 |Pogon | 123 | Scotana LR fE) 0 | Widean | Windram | BEF Easter | | S35 51048 | 2305714 THE0S

B8 | Pebygen 4 Newinglen 2 EE 0 [Fartford | Caplll Regi | BEP Weater B30 4214 | 38SE3N00 241374

Selected LT 0 | Naw Drtan 133 FE) 0| Hartterd | Cenal Conn | OLF Wesser | | BT | 3Tzl

73 | Petvpen 140 | Thamastzn 12 12 0 [Lecnseis | Comem Naus | DEP Wemem 190815 672004 | 333858225 B0sE1

T4 |Peygen | 110 | Paervte [ [ O [Wartieed | Coriead Comn | DER Wiastern | | BEOOTEITSET | I7aRCESET TIN0H

Records 01 | Patygon 53 | Frankin 2] E) [] S0ANG.TAIATS | 548420205 BTEI13

5 | Pebypan 120 | Rasbury 4 w4 o TH0R64 BRS04 | TIBNAATABEZNIE

102 | Petgen | 6 | Brdgewater 63 | 3 [] | TR | ST 08 400

112 | Pebvpen 5 | Navgames %2 [ ] TATENGTE | ASERENTIZNG

21 Patygen ¥ [Bancon ramm 1] [} o TR T | SRR e

129 | Petygen 101 | Marth Haven 2 n 0| Mew Haves | Seum Centra) DEP Westem| OLIEP Coast | 123707 400664 | SES5SOEE1. 417876

158 | Petypen 7 | Ansos 3] (5] 0| v Haews | Ve B vinssern| S4B S0TIN | VTATIISNT SAT4TT

150 | Petypen 154 | Wentbroak 163 {53 0 | Wiociese | Gonn River £ | DEF Easter | G5 Coass | 67375 72008 | 44BETT104 242085

158 | Pelypn 158 [ Weal Aarves e e 0 [New Hovrs | Seuh Cenbin| DEP Western | DLSP Coast | 96348 537253 | 312807454 47629

& Fegen | 1650 | lngten e 2K U1 | Totnd Windtan | OUF Lastern | IR

3¢ | Pevgen 11 | Bmomten 4| 23| 0.1 [ Harers | DE Wemem 129540 851729 | TMBAT46 536415

0 a0 | Petygen T8 | Masatwes CH 1 01 | Tomea iedtan | OEF Easten TT0NDS WS | 13TOWTIA BESE
4 [Patypan | 3 | Hampton 53| =2 01 |Wndham | Windeam | OEF Eastem | | 10sE s | Toasae6l tasits -

9 " v

W mo n|[E]® evomotis s |

TowNS / ‘

Show All Records Show Selected Records
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] ]
| |
Select in the Table: Click Rows
Table
He B HhEH 0S8R
TOWNS |
Y [~ 1 Selected
- 2 | Potypen 100 | Merth Cansan
Left-click o - Records
on the row LT —
DO S — i
"o o v w [[E]™ | 0 ot of 169 Selected)
. Table
Click and drag LN L
TOWNS
OR hold down |z R Hold the Control | oseci: T oo Tiom [ —roum
SHIFT to select ||sems key to select B —
multiple, e multiple, non- e —

i T i e L
consecutive gl S consecutive 1L i
records AL 17— records e

& | potygon | a0 [ Entwea 1 "o 7 » 0 S 0 outof 160 Sebected)
lmon | |somen i)

"o o v o (] = | 5 out of 169 Selected)

TR '

Center for Land Use Education and Research at the University of Connecticut

Select in the Table

Table - .
EECLTEEE: T -
M Find & Replace..
By Select By Artrbunes.
= B Cear Selection
Switch o i o
.E! Select A1l

Selection hdd i

T 4l Fiehds On
[+] Show Field Aliases

s
il =

rA

i

=ngs

'

(P

gy mee e eme:

Find & Raplace...
Select By Antrbutes...
Clear Seletion
Switch Selection
Select Al

Add Foeld...

Tusen Al Fielde On
[] Show Field timses

Select All

Beeze=

Find & Replace...
Select By Artrbantes...
Clear Selection
Switch Selection

Clear
Selection e

T 4l Fiehds On
[+] Show Field Aliases

ETERE]
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Select by Attributes

l"“"“ Tabile
Frter 8 WHERE clmsn 10 ssinct ecords in the Lable window %
You control the Selection Method = = B oty At
> Create new selection T st bt i e
LAND_SQMI™
» Add to current selection WATER_SoMr [ seectan
> Remove from current selection Lot T el
. - €3 | |Lke || Todfeld - Tuen All Fields On
> Select from current selection e f ] Show Field Alsses
7 #= | | And £
j - ‘T T e 1 Amange Tables v
0 o ) : .
Selection query entered in the formof | . ot e v o T Joms Rt >
- SELECT = FROM TOWNS WHERE. Related Tables »
field operator value COUNTY” » e . di Crse Goph.
. | Add Table to Layos
“County” =  “Middlesex” i -
; g S peen.

Center for Land Use Education and Research at the University of Connecticut

Select Based on Attributes (QUERY)

© pucis
& wethands
P a—
© buildings.
Sebect By Attributes & ViR Eem
1) choose the layer from your map N par———
. - Oy o simct bl Liyywrs: in e bt
2) double-click the field you want to use et [Gomana e st Create a new sslection
3) click an operator o Sekect from Gurert selecion
TOTAL_SGMI

4) click “get unique values” then double- re :

o | (o] [ 124

click the value »| [ G a3

(o (e () | 23
O (0] () |

This query will select all the towns o S

greater than 35 sq. miles. e e e e

“TOTAL_SQMI" > 35 ) ) o))
R
.-."JL
il
S
2l
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Select Based on Attributes (QEERY)

£ parcels
& wethands
£ zoning
© buildings
Select Oy Attributes & ViR

Eem
< [Em —_
I |

1) choose the layer from your map >

2) double-click the field yo .

3) click an operator EI'E‘EtE‘ d NEwW 5-E'|E'C.'-t|ﬂ

4) click “get unique values Add to cument selection
clickthevalue  — Bamayve from cument selection

Select from cument selection

& Towns

1 then bt

This query will select all the towns TOTRS3T38 :
greater than 35 sq. miles. T
“TOTAL_SQMI" > 35 ———
AL
D= ol |
|
’ : Vet

Skt

Center for Land Use Education and Research at the University of Connecticut

Advancing Queries

M u Itl ple att" bUtes “TOTAL_SQMI” > 35 AND NOT “COUNTY” = “Hartford”

“TOTAL_SQMI” > 35 AND “COUNTY” = “Hartford” L S ST BT vt
“TOTAL_SQMI™ 5 35 AND "COUNTY™ = Hationd - )
“COUNTY” > “Middlesex” OR “COUNTY” = “Hartford”

COUNTY™ » Mekdiosen’ OF “COUNTY » Hatfors

Other operators and wildcards Calculations
“TOWN” LIKE ‘East’’ “TOWN” LIKE “%Haven’ “LAND_SQMI”+"WATER_SQMI” = “TOTAL_SQMI”

“LAND_SQMI”/"TOTAL_SQMI">0.99

“LAND_SOMI"/ “TOTAL_S0Mr s 034
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Q u e ry syntax "TOTAL_SQMI" =35 AND NOT "COUNTY" = "Hartford"

"TOTAL_SQMI" > 35 AND "COUNTY" = Harfford"

> CAPITAL denotes field name
» Strings (text) must be in ‘single quotes’
> Syntaxvaries depending on what is being
queried , for example: "TOWIN'LIKE Bast?s

> “AREA” Field name in a file geodatabase, "TOWN® LIKE “2Haver
shapefile, dBase table, and others

> [AREA] Field name in personal geodatabase
> AREA Field name ArcSDE database

"COUNTY" = "Middlesex’ OR "COUNTY" = 'Hartford”

"LAND_SQMI"s "WATER_SQMI" ="TOTAL_SQMI"

"LAND_SQMI"/ "TOTAL_SQMI" > 0.95

Use HELP for lots more
information and specifics

Help

Correct: “TOWN” = ‘Haddam’ OR “TOWN” = ‘Middletown’
Incorrect: “TOWN” = ‘Haddam’ OR ‘Middletown’

Center for Land Use Education and Research at the University of Connecticut

Multipart vs. Single Part Features

- a place or thing that has more
than one part but is defined as one feature because

it references one set of attributes.

. -
Single part Multipart
Each feature has a table record Many features share a table record
Table = Table =
H- BB 0ex ® é’:, ! - - hBOe =
Town Poly b New Haven North Branford t_towns_muktipart =
TONV NG * TOWN CNTY_COD | COUNTY £ / TONV_ NG * TOWN CI“’MIM £
O 14 IBunhd 8 | New Haven E 'Enst Haven 12 | Ballen 13 Iand | [
14 Dranford B | Mew Haven 13 | Daarsh 11 | New Landen | 12§
14 Branked 9| Mew Haven Guilford 14 Branfed | Mew Heven |
W ranfora B | New Haven 1% | nagescn | Fartei |}
14 | Branford 9 | Mew Haven 1 | Brsgewater 5 | Lichseld 1"
T4 | Branforn DI Branford 17| ratos T 3 [matiers | 7
14 | Branford 8| ew Haven 18 | Brookfie | |EE}
O Besnferd | 0| New Havea I T8 | Breciym "
14 | Branford 5 | Mew Haven 4 ‘ 30 | Buringuon |18
14| Branfoed 8 | New Haven e ¥ . 21| Canasn
14 | Uranford ] . 22 | Canterbury =
o il . I T
antord (T s 34 Cragn E;
14 | Branferd 9 | Mew Harven 28 | Cheshin
Branford 3% | Cheater 10
- F . =
1 o ] 154 oot of 785 Selected) "o 10 o (]9 | 0 ot oA 170 Selected)
Town Foly o towns_multipart
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To Review

» Opening aTable > Selections
> Anatomy of a Table > Why create a selection?
>  Rows, columns and selections > Select using tables
> Field Properties > Select using attributes (aka
Queries)

>  Alias names

> Hiding or showing fields » Advanced Queries and Syntax

>  Number format > Shapefile vs. Geodatabases
» Field Functions > Multi-partvs. Single Part

»  Sorting

»  Summarize

>  Statistics

>  Freeze/Unfreeze

Center for Land Use Education and Research at the University of Connecticut

Table Basics - Q & A

Up next...Working with Tables
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Module 3: Tables
Working with Tables

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

Center for Land Use Education and Research at the University of Connecticut

Module 3: Tables

> A. Introduction to Tables

> Exercise

> B. Working with Tables

> Exercise

> C. Selections

> Exercise

Presentation 3-2 — Working with Tables
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Working with Tables

> Add a Field

> Delete a Field these topics
CHANGE the data in the table

by adding or deleting data, or
calculating new data.

» Calculate Geometry
> Field Calculator The previous presentation only
VIEWED or ARRANGED the

> Add an External Table data In the table.

> Join Table

> Related Table

Center for Land Use Education and Research at the University of Connecticut

Add a Field
Table ‘Add Field % [omesem]
EHERCT) Neme: e m
70 B
| |88 Find & Replace. [m_| TOTAL
|| B Select By Attributes. :;;H =]
H ¥ Switch Selection o -
| | [ setectan B X
[ AddFed. §:7 et ‘i‘
[ | Tum All Fields On rtford| 18.
L {[v] show Field Aliases - 2:
: Arra qw 18.
L Re Jumn Widths "n’;"‘n 1:
: Res ield Ord ston it
| Joi e
[ Related Tabl 252,
| |y Create Graph... 183 d
B Add Table to Layout 1:; e D e Y
| |2 Reload Cache 52; o 0 1 ([E]S ©outor169selected)
[ & pin 62 [ Pereent Land Area ] TOowNS
[ | Reps 108 ales Ve |
| | 348 [ |
Expo 264
N Appearance... 42
!
2% » n [E]S ]| Ooutof 169 selected)
Tonms
If you are going to be doing calculations, itis a good idea to add a field and use it rather
than changing values in an original field. That way, if you make a mistake, you won’t lose
the original data.
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Delete a Field

Right-click over the field

Table Cl
EECUCEEEER
TOWNS x
Town Yo || B e
“Andover i 3 @
¥ E
Ansonia " Confirm Delete Field ]|
Sahford Sort Descending
Avon Advanced Sorti
Barthamsted vancedtorting Warring, deleting fields can not be undone.
Beacon Fals Summarize. A
Berln T Sttistcs. e you st you et 0 et he ey cected ik
Behan _acres?
o Field Calculator...
Bethenon Calculate Geometry...
TunFidon e
Bokon
Bzt Freeze/Unfreeze Column Rl ad
e X DeleteFicld
Towns % Properies

Careful - You can’t undo a delete field operation. Once it’s
gone it’s gone!

Center for Land Use Education and Research at the University of Connecticut

Calculate Geometry

Right-click over the field

Select the geometry

Table =]
that will be calculated. d- B %8
TOWNS x
Table =]
I I
ERCEET) ¥ . o
Calculate Geometry < [ 3
x
ATOWNS Ashiord R
Town sreasores ||| Percent Land Area | + A _ Hvon Tapes 7Ese
Andover m | = Perineter Borthamsied P ]
Sort Ascending P Coordinate SysteX Coordinate of Centroid arcams!
Ansonia BN st Coordnate of entroid Seacon Fils s 6rs1e
Ashford ort Descending @) Use coordinate system of the data source: eriin 17362.104638
Avon Advanced Sorting [PCS: NAD 1683 StatePlan Connectiaut FIPS 0500 Feet ethany 13651118488
Bartharsied [ etel 0643 521E
Beacon Fals ) ©) Use coordinate system of the data frame: eihichem 12572464283
= L s [FCS:NAD 1565 Sialre Connecha FPS GEBDFest conte torz s
othan = oton
il Field Calculator... 2
Bethel 1eld taledfator » lozrah 12982.071237
Beichen Calculste Geometry.. e I — ranford e nEia
ool t Aves [
Bloomfield O s el rdgeport T0541.259605
Boton - Square Decimeters [sq dm] ridgewater nea2zscer
Rnzrah Freeze/Unfreeze Column P Caleulate selec g ore Feet Us [sq fi] ristol 17168213074
Square Kiometers [sq k] rookfield 13027 837501
v X DeleteField SQuare eters (sa ] ] Srookyn TeRie sTateE
o & Propeties L samemiesusisam] 4 Buringlon Touss evzsed
| Towns | Cansan 21211210405
Cantorbury 25758 386081
Canton 01858209 -
< o
Select the unit. we o @S
(0 out of 169 Selected)
TOWS:

The Calculate Geometry tool allows you to access the geometry of the features in a layer. The
tool can calculate coordinate values, lengths, and areas, depending on the geometry of the
input layer.
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Field Calculator

Right-click over the field

Field Calculator (2 [
Table
e E Python
ERE AL B -
v o unctons:
TOWNS W‘ |
= SortAscending 7 At ()
= Cos () Table
T SortDescending Bo ()
Advanced Sorting. te b E; - 1B B
L Log () TOWNS
Sin{ )
sar()
T ()

t
g
v

Field Calculator.

Calculate Geometry.

Turn Field Off CEmes B B E
land_percent =
Freeze/Unfreeze Column [LAND_SQUI] / [TOTAL_SQMI] *100 -
,,,,,, o i . ==
s 0> 2 |[E|S | ©outor169 selected) [ Properties. . A
e 8 I Equation or Value is
‘ entered here

Tip:

> Double-click on the Fields to add them to the equation box.
> Pay careful attention to quotes “” and parens ().

> Ifyou use the same equation frequently, save it.

> Help can be very helpful!

Center for Land Use Education and Research at the University of Connecticut

Add an External Table

> Data tables that are not associated with a layer
can be added to ArcMap

> Use the Add Data + button to add tables
> ArcMap will switch to the ===

= = Layers
B (3 C\GISEIO\CT Data.gdb
= B TOWNS

List By Source view =

> Tables can be dbase files, delimited text files,
excel files or Info tables.
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> Attribute tables are opened by right-clicking on

£% Display X¥ Data

the table name P

> Tables are listed in the List By Source view (2] < 8 =

. Table Properie: ==
»> Table Properties e

Choase whizh fieds vellbe visble: Apprarance.
— Alias ORJECTID
No

Right-click and select Properties sE=m

¥ pcP_t350 Fiekd Details

Fields tab same as discussed in earlier | ;== ot

presentation ([ e

When you switch to List By Drawing
Order the tables will not be visible.

Center for Land Use Education and Research at the University of Connecticut

Join Tables

Joining two tables appends the attributes from one
table to the other table based on a common field.

Table - towndata =]
ENEMELE 2R L 2
TOWNS X towndata x
[ Troun TorTAL san | LAND sam - Po_1950 | PoP_19%0 | PO 1970 | 1
H 56 153 1 ndover 03¢ T 2058 | [ |
e ; e —_
: S —
e SoHE—— TR S ’
0 om E 0 out of 169 Selected) I orom E (0 out of 169 Selected)
TOWNS. | ftowndata;
Join is useful for relationships or relationships.

The name of the Join field doesn’t have to be the same but the two fields must be
the same data type (numbers to numbers, text to text, etc.)
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Join Tables

In the Table of Contents, it |

right-click over the layer e

What do you want to Join to this layer?

and select Joins and EFer 3

se which fields will be visbie

Choose which fields will be visible
hape

Relates | 1. Choose the fieldn tislayer that the join wil be based on: WN_NO
] Town
Tom - —
e o ‘ Elivo o
X Remove |2 Chossethe bl o onto i yer, oo the bl rom dsc RIVERATSS Epcgit
[ Open Attriute Table B towndata EIE) 7] couny
T s e Show the attribute tables of layers in thislist + PLAN_ORG
= @
& Zoom To Layer Remove Join(s) » 3. Choose the field in the table to base the join on:
Relate. TouN -
Visible Scale Range. Remove Relate(s)  » Jon Optons
Use Symbol Levels © keepal records
Selection » Allvecords n th target table are shown n the resufing table.
Unmatched records il contain rul values for alfelds being
Label Features appendedinto the target table rom the join table. Pop_1850
Edit Features. » POP_1260

©) Keep only matching records
Ifarecord in the target table doesnit have 3 matchin the join
table, that record is removed from the resuiting target table.

POP_1970

% Convert Features to Graphics.
Convert Symbology to Representation,

Data » CRIMERATSS

Save As Layer File,

About Joining Data I

Create Layer Package.

3 9 ¢

Properties.

at the University of Connecti

Joined Data

Identify =)
dentiy from:

‘Yqu hgve:

= o
Haddam
{23/
Field Value
e —
TN veddn -Parcel boundaries =~ - Owner information
TOTALSQMI  46.7 L
wosgn s change infrequently = changes frequently
COUNTY Middlesex
Data from — EE%?%; . | T
Layer Table oA ! Why Use a Join?
e
N . - The excel file can be maintained outside
Data from weom v of ArcMap
Joined table T - Each time the ArcMap documentis
| opened, the join is reestablished

e ‘Il 1 - The new information will be reflected on
the map
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Relating tables defines a relationship between two
tables, based on a common field, but doesn’t
append the attributes to one another. Instead,
the related data can be accessed when working

with the layer’s attributes.

Relate is useful for one-to-many or many-to-many relationships.

Center for Land Use Education and Research at the University of Connecticut

Re I ates Access the Relate:

Create the Relate: After setting up the relate (left)
In the Table of Contents, right-click > Open the Layer’'s Table
over the layer and select Joins and > Select record(s) of interest
Relates > Click the Related Tables button
& corr > Select the Relate (here, Relatel)

X Remove

Open Attribute Table E Table
8 o Relte = |—
Joins and Relates Join. =R % 1 Relatel : towndata
@ Relete lets you associate data wihthis layer. The associated data snt
@y ZoomTo Layer Removeloin(s) v || Vo o oyrs sitbute s e ead you TG .
D ed data when you war es or OBIECTID® | Shape* | TOWN_WO[—— TOW TOTAL_SQUI| LAND_SQWI| WATER_Sami]_cor
Visible Scale Range e RS 32 [Polygon 55 | Goshen 6 uy 05 [ Lichi
calt e & Poygon %6 | Granby “3 K] 02 [ Hartfo
Use Symbol Levels iation between the layer and the related data. 168 [ Polygon 57 | Greenwich 208 473 3.3 | Fairfie
e R 8 [ Polygon € | Grawold 78 £ 25 [Newl|
1. Choose the fieid inthis layer that the relate wil be based on 135 | Pojvaon s [ erofon 31 a1 2 Newl
Label Features T - 731 [ Po| Table
Edit Festures: » - D x @ x
2. Choose the table orlayer o relate to this layer, or load from disk
42 [ Pol | towndat:
%o Convert Features to Graphics... & towndata 18 e Toun - POP_1950 | POP_1960 | POP_1570 | POP_1500 | POP_1930
Convert Symbology to Representation. <. 1f [ [Grswor si26] G2 Tres|  meeT|  tosse]
3. Choose the fied inthe related table or ayer to base the relate o . == P o T T T
Date » Town - i Guiford sos2 7913 to0m| s
& Save As Layes File.. ( TOWNS] Haddam %] wee| am|  ewma  eres]

& Crotelayer Package. 4. Choose a name for the relate:

[ Properties.

Relate1

About Relating Data 0K Cancel

m
> o1 B[] @ outof 169 Selected)

WNS | towndata
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Saving Joins and Relates

When you save a map containing joins and relates

» ArcMap saves the definition of how the two attribute tables are
linked rather than saving the linked data itself

» The next time you open your map, ArcMap reestablishes the
join or relate by reading the tables

> Any changes to the source tables are automatically included
and reflected on the map

To permanently append joined data to a layer, export the file and save with a new name.
Right-click over the layer, select Data, then Export Data. The new file will include all the
attributes.

Center for Land Use Education and Research at the University of Connecticut

Advantages of geodatabase tables

> Area and perimeter fieldsare > Subtypes

updated Manage a set of attribute subclassesina
single table. This is often used on feature
class tables to manage different
behaviors on subsets of the same feature
types.

» Attribute Domains > Versioning

In a shapefile table, area needs to be
recalculated after geoprocessing or other
changes.

Specify a list or range of valid values for
attribute columns. Helps ensure the
integrity of attribute values.

Manage long update transactions,
historical archives, and multiuser editing
required in GIS workflows.

> Relationship Classes

Build relationships between two tables
using a common key.
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To Review

Adding table fields

Deleting table fields

Calculate Geometry

Field Calculator

Adding and opening external tables
Table Joins

Table Relates

YV V. V V V VY VY

Center for Land Use Education and Research at the University of Connecticut

Hands On Exercise

Table Basics:

» Explore Attribute Tables
> Field Properties

» Add/Remove Fields

» Calculate Areas

> Join Tables
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Working With Tables - Q & A

o

L

Up next...Selections and Queries
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Module 3: Working with Tables

Selections

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

Center for Land Use Education and Research at the University of Connecticut

Module 3: Tables

> A. Introduction to Tables

> Exercise

> B. Working with Tables

> Exercise

> C. Selections

> Exercise

Selection - A subset of the features
(in a layer AND records in a table)
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Selection Using the Map

» Selectable Layers and Settings

> Interactive Feature Selection Tools
> Select Based on Location
> Select Using Graphics

> Post-selection: Now What?

Bookmark

“Use Selected Features”
Create Graph or Report
Export

Y V V VY

GeoSpatial Technologies at Work

Center for Land Use Education and Research at the University of Connecticut

Selectable Layers Lst By Slection

Fie Edn [feew  Bookmarks e Selectem  Gecprocessing  Custoemize

ST B X D& 1280 =T
e;:;é:E::::«- Y R
ax

Table Of C 3

o

L]

Number of o

> Selected - lists layers that

currently have selected Features selected D: aa
features. Click the icon to the leftof | &

> Selectable - listslayers the feature to deselectit || ==
that are selectable. (when there are only a few || ..

»> Not Selectable - lists the selected features). Jw:.;ﬂm,“mmw
layers that cannot be er————]
selected from using the Click the icon to turn on or |See T

EEBD®R

interactive selection tools. off visibility for the layer

éé f e

/ \
Tip: By default, all layers are selectable. Click to make the Click to clear
layer selectable or
selected features
not selectable
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Other Selection Settings

Fle Bt Vew Bootmuks  Tnsert | Selection | Gooprocessng  Qustomoe Windows Ml
[T r——— Fle Edt Vew Boohmaks  Insert | Selection | Gooprocessng  Customim  Windows  Melp

Ca o P
2
%

When ous seleet Feakres mith S seloetion books, the Seieel
‘Graphics command, or e Edit tool, how do you want features i be

These settings apply to all T

B

methods of selecting —

| Exslay & warming when performing a “Select AT or “Swich Selecton
the rumber of records is greater than the treshold:

Record Count » 2000

] e Loy with S vt ssnctors:
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Interactive Feature Selection Tools

& EE E-DkQ T EZNASS B
R Select by Rectangle
ﬂ Select by Polygon
{E Select by Lasso

8§ Sselectby £ > Works only on selectable layers
i SeectbyLine > Disabled if no layers are selectable
» Click on individual features or click

and drag around multiple features
to select.

: To select multiple features in multiple
clicks as you use these tools, hold down SHIFT.
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Select Based on Location

ot | seiection | Gooprocmieng Quitenen Wndows el
Bl Select By dntribates.
] Select By Location.—.

Selecten Options... Seiect iy Locaton |6
relation i the features in the source layer, s |
Select features from ~».
Faatlya e T T
s e b Lot rerita
towns \ =
i
B e
that intersect D T
‘show selectable layers in s kst ;%
Selected features o y $orud
[ roars > © RMIR
0f roads 7]use selected features (1 festures selected) £ TOWNS
Spatial selection methad:
N '] ek traburs
(Rt 91 is selected) e i 2 e e
— : e Rekex e

TargetLayerls) fea
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Select Using Graphics

Selects features according to whether they fall inside
the selected graphic(s)

- Bl Select By dniribates.
1) ¢ o[k 1 O~ A - < Bimw 0 v ey A2 2) By Select By Location.-
[l Rectangle (P Select By Geaphics

[ Petygen
O Ciele
O Elkpie
M Line
T Cunes

Interactive Selection Methed  »
Mg FreeMand

Selectien Options...

. Masker

1) Draw graphics using the tools in the Drawing toolbar
2) Selection menu > Select By Graphics

> Example: "how many parcels would be affected by a
proposed pipeline?"

> Works on layers that are selectable

> Disabled if no graphics are currently selected or if no layers
are currently set as selectable
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Selection is often
An intermediate step

Center for Land Use Education and Research at the University of Connecticut

Post-selection: “Use Selected Features”

Many tools and processes throughout

ArcMap and ArcToolbox have a checkbox

M Use Selected Features
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Post Selectlon Export Table

Creates a new file that contains just the

(M FndbeRepiace. | Replace.
ﬁ, Seleet By Abtrbntes. - - DR x w
el table (no feature class or shapefile)
B Seitch Selection OARETIO" | Shees"
[ Select Al O 57 | Pebvgen . .
o dis _ Multiple format choices
Tuen All Fields On W7 | Poiygen "
] o i e f > Geodatabase table
Araogt Tabbs v . = b > dBase table (for shapefiles and excel)
Restore Default Colurn Widihs 195 | Petvgen Dumam L
135 | Petygen ngaanm
Restore Diefalt Field Grder 136 | Poygen 3 | Chesoar TS .
Jors sna s p a7 [P 5 [ Gesp v u Tables can be used in future analyses
141 | Polygan 0 | Lssax 12
Related Tables » 50 | Potvgen 154 | Wewmmok T
dij Creste Graph... 281 [Ftygen 188 | O8F Siybreok . Table
Add Table to Layout 152 Pevoen 2] cien - d- 8- %8 ®
O Ralesd Catha middlesex
P OMJECTIO: | ToWM HO|  Town | ToTAL scui| L
Reports & ] e 0 T &7 Eanl Fargin ML
+ Z 113 | Pertand al
s : o D
T 61 | Haddem 4.7
= .y ] 35| Dutham EZE])|
k] L T %
voke  [Dnameh =@ - i 28 | Chesier [
2 50| Esaen 22|
-
1 108 | Oid Saysrook {5
[ 27| Cinken [LF]]
Ko aewm
TOWNS | middieses
[ prr =
e 19 10| e g Pl Gediantaen st - ]
[Mhe anc Personal Geodatabase tables
st Tam
o
Text Fle
i Gl Ladont il
o
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Post-selection: Export Shapefile or Feature Class

Right-click over layer in the
Table of Contents

Tabie Of Cantents wE —
HA S8 o
= & layens

« B ROADS
2 O parcels
5 [ Zomng
5 O wetlands
5 [ busldings
« @ RVER

=] el
C @ conr
X Hemove
[l Open Asirbste Table
lgins and Pelates

» Toom ToLaye

Visikle Scale Range .
Vst Symeod Levels

Selection >
Label Faatures

Edt Featues .

% Convert Festures to Graphics..
Comvert Symbology to Repeesentaticn...
Tata v

& Srve s Layes ik

[ Dper Data..
Dpert te CAD..

@ Covate Layer Package...

B Preperties...
| View loem Description...

Use Export to create a new file
that is smaller than the original.
For example

- All towns within a county

- All parcels in a subdivision

- All tributaries of a stream

|5
u“- -
ulzz_
Choose
T r—ye @ = shapefile or
feature class
output

o] [ coen
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To Review Q &A

Selectable Layers Post-selection
Selection SGttings « Statistics and Viewing
» “Use Selected Features”

Select using Interactive
e Export
Feature Selection Tools
Select using Graphics

Select based on Location

Center for Land Use Education and Research at the University of Connecticut

Hands On Exercise

Selections and Queries:

» Work with Excel file in ArcMap

» Multiple methods for Selecting features
> Selection Options

> Definition Queries

> Create new data from selected features
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Module 4: Map Production
Symbology and Thematic Maps

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

Universityaf
(DCLEAR ==
af
© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. m

Center for Land Use Education and Research at the University of Connecticut

Module 4: Map Production

» Symbology and Thematic Maps
> Hands On Exercise

> Labels, Text and Graphics
> Hands On Exercise

> Layouts
> Hands On Exercise

(DCLEAR Wiz

bt A s

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Symbology and Thematic Maps

» Examples of Symbology
> How to edit symbolization
» Making thematic maps

» Classifying data

> Saying layer files

» Layer packages

Center for Land Use Education and Research at the University of Connecticut
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Legend Examples: Points
}T o _L{__H;O . . . E . T _lj__“;! + + &
; . ;.-: . \ { 3 ;* Tf: e :
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* A .. i » + _.,. 3
A A gt {\ 4&»&%&4&)‘?\@"'&&]
P! P . . w .
] .4 . T oF ¥ 2 wanis
< Mﬁ E N Mﬁ .
Single Symbol Symbolized
When data are first added to You can use attribute values to assign
ArcMap, features are all symbolized different symbols to classes of data. In this
the same. example wells are symbolized based on the
field “Wellstatus.”

Presentation 4-1 — Layer Symbology



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

Legend Examples: Lines

Ses

e
0S -‘-m"v 2/
Y. Yad
L=

A
F Y
=

A

C O\

'...,‘-*—",.r 7

B Roans
ROUTECLASS
- |nterstate
— USRoute
— Gtate Route

ST 2 12
\“' " o
=

27

Single Symbol Symbolized

ROADS symbolized based on the field
ROUTECLASS.

© Uni ity of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Legend Examples: Polygons

B TowNS
COUNTY
I Fairtieid
I Hartford
I Litchficld.
I Middlesex

I o Harvens
I Foew Londen
I Telland
Single Symbol Symbolized ~
TOWNS symbolized based on the field
COUNTY.
© Unit ity of C i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Default Symbols

Q) Ustitied - Aschiap - Arclnds.
Fie Edit View Bookmarks lnset Selection  Geopeocessing  Customize  Windews  Help
DeEs B X0 Sy 5 Omwingr ke () 88 O A~ O] Al W R T UA-

s

When you add data to TR P TR T -
ArcMap, a default ] 8 &f‘ ] ;
symbol (single symbol) S -
is used to draw all .
features in the layer. / =

/]

Click on a symbol in

the ArcMap Table of
Contents to open the
appropriate Symbol
Selector. L ,
Redo the previously undene action TESS50.B64 955058409 Feet
© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Polygons
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© Unit ity of C i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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© University of Ct

Polygon Symbol Selector

There are many options for changing the symbol:

2. Make variations of the

Symbol Saluctes [ & ]
r— premade or default symbol.
1. Choose a pre- Polygon symbols include a
made symbol. —* w14 pf  fill color, an outline color
Oammare 40 [ and an outline width.
“f‘:‘" ™1 change these by clicking on

The University of C

=] @\

Strle Roeferences...

) ) ()

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

the buttons under Options.

\

3. Make big changes to a
symbol with

Center for Land Use Education and Research at the University of Connecticut

y Symibol Property Editar yliﬁﬂ
S - .
: r:.:::h::mma T o : Symbol selector
2 e allows you to build
] e W] Feanici (W3 most any symbol you
- wax WO moomnacu [T can dream up.
Scale Y. 10012 B m
Swap Fornground and Background Color on 1 bl Imagm \
Symibal Salector ===
E—r _. - @ @33 Comentsmeol
+ = [t sawh @ M St Risferemced Stres
B B = [E
E ghme Hghway Ramp  Expressw - .
It J
Change S -m.sm..‘-
- Fill and type (solid, gradient, line, picture, etc.) . [E=ren =
- Foreground color e
- Background color N S _——
- Outline color and line type e 9 seaeat ] R _
. 1Rl e | i Refersnces..
- Size 2 - S .
- Much more
ity of Cc The Uni ity of Ct icut suppor equal opportunity and prohibit discrimination.
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Symbol Selector: Edit Symbol

Csrent Symtd Symibal Prperty Editar [
— P trogames
Tiow. [Canogrphie Lne Symeel - Uts. [Fon 5]
| Cogwic e [Tangita [ Lne Prsetes
oo [T wean N —_
e Catogrostic e L Fropties
s— ow L rpe—— Lnw s Create your
Fi=Inlr = ® Bt Mosr The eyt species ey s, o ke peterns
o o D] ot | @ ot g g manenen OWN hashed
Cassgrach: Line. | Templain | Lne Fropeties o e Bl wﬂ:n"r;:;zﬁ%ajﬁn.aum@, mb I
: v ] T symbpol.
Coir [ et zsm;‘__‘ E EEE E N
Lne Caga Line Joire ¥ — (] Clear tevnl 3
o R Mitwr
Fiourd @ Rourd Thes irderval e e it i calkadaed in points
Square [ |
o] [Cemen

The symbol is built using Layers.
Each layer is changed separately.

© University of Ct i The Uni

ity of C supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Symbology is a Layer Property

Layer Praperties

* “  Controlsh
Default symbology |:_m|m|m| ontrols how

s | Defintn Quiry | Labeln | Jova & lstea | Tive | HTML Fopn overlapping symbols
i Fegtun Draw o fetus using the same symbol. [atec]
: I - I:] ) ~ —"are handled

[ oo
\ Transparency
Labal sppaaing nat b tha eyl in table oF contas: |
e (e \L Text in TOC

Addtions descroton BopeNTng nex 5 the simbal I your mads koend |

Current Symbol

Only appears in !
the layout _ |

© University of C icut. The University of C

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Thematic Map: Categories: Unique Values

T L4%= 4. Choose Color Ramp

Genens | Source | Selecton | Daplsy | Smboiogy | Felde | Defnton Guesy | Labels | Jona & elstes | Tims | HTML
e Do caegrion s uiase vos of ono . [ ot |
1. Choose Unique —»EEm> | oo T g 5. Edit Labels

UniaEVSes, many
Much to symbscls N
Values e ST fated
Chu, et ot wmmas el et iy
Atributes <Hamahrag >

COUNTY

2. The Value Field is 7 s oubar ; 7 ,
the attribute that | oowo o Pl w0 '
you are using for s T ; '
display ] (] [

6. 0K

3.Add AllValues ~

should be used when symbolizing fields that have a small number
values. Usually 10 or 12 is a good cut-off, such as counties or planning regions.
Unique Values is not appropriate for numeric fields (such as area) or discrete fields
with lots of values (such as towns with 169 records).

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Thematic Map: Categories: Unique Values

Click on the column  jofeeess —
. Ganersl | Source | Selecion | Daslay | Syrbology | Feida | Defnon Guery | Labels | Jona & Relstes | T | HTML Popuss

headings to access |- O ctepato s s v ofar ==

more symbolization | “E5m

and labeling \M;: -

options. Mok Atrtuses

Select many values —

by holding down the _ 2
Ctrl key while Femere s
" " Fip Symbols
clicking on them PropesesforSlected Sy
. Properties for All Symbo...
with the mouse. A oo cotrsome s
Felit Deseription..
Right-click on a
symbol, value or label
to open more choices.
© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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n . ] n -
Thematic Map: Quantities: Graduated Colors
5.
Layer Properties | &
1. Choose Genersi | Source | Seecton | Dusplay | Sy | Feida | Defnon Guery | Labels | Jore & Fslmes | Tma | HTML Pan chooses how
Graduated Colors T many and where the
i breaks are made in the
Casses: 5 = | Clasay.. | . .
2.Value is the field _ quantitative data.
f the table : 2 177257 - en. ez :lnd"asa \ e soring 1
rom e, ;
- e T = 6. Format labels
3. Choose field for | Rl o
normalization, if , - =
. % w poey [ Srow class ranges Loy festure vaiues | Advanceg | Categeny.
desired. Forexample, e, -y
P M I;hr;_ Mossbo of wgpiicant dgte
normalizing population e o E
by area maps R e
M . on [ Canca | | S 2 1 damen
population density. : R
4. Choose color ramp BT
General aptions for the deplay of rumbers
o ]
(VolER @i=c
© University of Ct i The Uni ity of C supports all state and federal laws that promote equal opportunity and prohibit discrimination. m‘m
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Thematic Maps: Quantities: Classify

1. Select method =="=s
which determines &z

where the class \cm |- i
breaks are made N i e D e
W oo, o n
[ Exdmon... | [ Samping ... s B l
2. Select the R 1 ;
number of classes . T e
i JS’QG -Q‘M ?J’B E
[ comet

3. Drag breaks or type in values to change where class

breaks are
(DCLEAR o=
por s
© Uni ity of Cc i The Uni ity of Ct supports all state and federal laws that promote equal opportunity and prohibit discrimination. m
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Thematic Maps: Quantities: Classify

Classification (R ]
Clasahcaton : Claafcation Statases

Choose 8 dassfication methad for your data:

Coamex: 5 - Manual: Lets you set the class breaks manually. Use this chaice if, for examaie, you wast to emphasze

Dt xdusion particular pattamns by placing braaks at impartant thrashald valuts, or if you need to comply with & particular
standard that demands cerain clnss breaks. The Classes dropdenn list is disabled whee you choese this method,

[(Bcimn ] [ Sanping... | "o senty the classes by marking weh the hstegram in this disiag:

= Te et & claes browk, right-click i the histogram and choose Ineert Braak.

Colmrs: wo = + To remove a class bresk, select Ik hs‘ clicking on it histogram or in the bresk values list to the right of the
N o [ Show St Bev, histogram (it will turn red when pelected) and than right-dick 1 in the histogram and chooes Galets Brask.

55 break, either click on & in the histogram and drag. or edit its value in the break values list to
Fstegr .

= To move
] the right

: This method dvides the attribute range into equally sized classes, and is best applied to
gas euch BE parcantaget and tamparsturs. Lita thie mathad to amphasive tha relitiva smount of
atirkbute values Goempaced ko other verwos.

vefined Inlcnrll This methad is similar to the Lnual Irserval method, excect here you d:hne the size of the
interval. The Classes dropdown kst o diasbled when you choose ths method because & adjusts automatically 1o
refiect the mm-ne of cltses needed for the interval S8 you defined ance you ve pressed OK on the
Classification du’

Quantile: Each class will contain an eausl number of features. This methad is well suited to linearty distributed
data,
Matural Breaks (Jenks): Classes are based on ratural grougengs of data values. In this meshod, data values

are arranged in order. The dass breaks are determined statastically by fndnq ad; festure pairs, between
rwlatrvaly large ciffarance in data valus. Thie = the default clasih mthe.

terval: This method creates class ranges based on a5 & geametric saquence
. danre v of slamants pas

nd the intervals are farly

=
3g98

2 produces & et that is visusly
sl method minemizes vanance between
Taces anl svan worke on daca thes a hat neealy eked Thie dessihcanon methed s calles Smar
Cpanriileg i the Geostatstical Analyst axtansion.

Stu ard Deviation: uu Ihi methed to emphasize how much feature values vary from the mean. Best used
narmally detributed da.

Tip: For more information about dassification, search for the topic called “Ways to map quantitative data’ in the
ATEGIS Dnektop Help by typing its narne inta the Saarch ta in the Cesktop Halp.

(DCLErR Be==

© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Symbology Choices

Show: > Features > Charts .

> Categories Bar,/Column 25 %
3¢ Unique Values S ahd

Unique Values, many fields Stacked %
|

Match to symbols in a style > Multiple Attributes
> Quantities

Y% Graduated Colors

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Presentation 4-1 — Layer Symbology



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

Import Symbology

s ]

::m|m|m|m:!wmhw Tk | Defrison Guery | Lobel | Joca & Restes | Trme | HTM Fopus
Use the import button |= = .. . 'M;::M‘,?,.

Crachuted colors r y
CGraduated gymbos | Momalzaton: TOTAL_saMI i Classes; 5 = | Classby, |
Fropertional myerbcla

Dot denwty Color Fore: [ A -

to use symbology from |=.... — =~ =

[ ERER RN B
- e e,
. impo (o6
Alayer already in the S : i
® Import symbology defiition from another layer in the map or from a layer file A Layer Fl Ie . Iyr

-
map T ) Import symbology cefirtion rom an ArcView 3legend fl (“avi)

o | Layer (2000 Bocton Resl T Eﬁ/ (comlng up next)

Alegacy ArcView 3.xAVL | "ememer
file (ArcView Legend File)

() Just the symboals
(@) Just the classfication

(DCLEAR ==

af
© University of Ct i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. m
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Layer Files

M ircCataiog - Ardnko - CGISLEIDLayers i
S Bex HHEE G SBED Ny .
> Layer Files store Y o LayerFile
symbolization, labels, and E,‘, -
other layer properties. ] Srotmsendiori Al Il
._.vm Genesl| Source | Seimcton | Disgiy | Symbokogy | Fekde | Defrstion usey | Labin | Jona & Rt | Tome | HTML Frgns
> Theycan be created and then |:3:= — S ——
: ;nﬂ:-:.:::w Left T7ROQ0. 7RO f R, Raghtc L226706. TR ft 80urce
used to quickly restore s o~ Dataof
e ‘LayerFile
and/or share a dataset’s B S y

symbology.

> Layer Files DO NOT store geographic data; they only
store a pathname to the data.
> A Layer File without Source Data is useless.
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Layer Propertes LB S

Layer FileS o] Souee | Secin | iy | Sy | P | Ot oy | o | o o] T | HTHL P

All parameters entered on each tab in Layer Properties is saved with the Layer File
General: Name, description, display scales

*Source: Pathname to the data source

Selection: Set how to display selected features

Display: Map tips, scale symbols, transparency, hyperlinks
—> Symbology: Methods to classify and symbolize features
Fields: Primary display field, set aliases, field visibility, formats
—> Definition Query: Create a query to subset data
Label: How to label features, label placement, formats, scales

—> Joins & Relates: Establish links to other tables

HTML Popup: Turns on HTML popup window & characteristics

Center for Land Use Education and Research at the University of Connecticut

L] @ copy
| K Remene
Laye r FI I es | H ow B m r:;:-::::w
1. Add data T 3. Right-click over ==~ ‘mn” :
t(; Areip AR R LayerintheTOC | e b
Defaults t(; 1 1 and choose Save Lk Fetues
single symbol s s Ity As Layer File. 0L o ] e
symbology. P / e ::::m Syminotogy ta Representation... ’
/ 0 Save Ax Layer File.
x — - 4. iyrfileiscreated
2.0penlayer =~ . _ITITTTOTT —
Propertiesand == —-" - —""= 1 \
change desired - '
settings on all & _ 5. Add .lyr file to 5. Share Layer File
tabs. == AND Sou_rce Data
- = oy
© of Ce The of Ct supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Layer File: Missing Data Source

o s Y YT T = 3.Clickon! to open the Set
1. Add a —> s Data Source box. 122 wiem

Layer File [.-

2. Layer sho_ws in the_TO_C buf
doesn’t draw and has an !
Q) Unitied - Avchtap - Arcinka T ]

Fite Ednt  Veew Bookmarks Insert  Selechen  Geepeocessing  Customize  Windows  Help
DsEs B %0 . 18858 D EEEE

QQN@EE«s B0 0/ @ uMSS D@

Table Of Contents. X - & .
EEELE 4. Layer File
> - ol 15 has Source

.[.'.JerI::F‘Hmm“'IDH E— I Data and
e Nothing here! ' draws.

W Water Tank . . - 1 federal laws that promote equal oppo! ——

Center for Land Use Education and Research at the University of Connecticut

Layer Packages

> Saves a Layer with its Source Data

» Larger file size than just a Layer because it
contains the Source Data

> .Ipk file extension

> To use the Layer Package

> InArcCatalog, right-click over the Layer Package and Unpack
» Starting with ArcCatalog, drag the Layer Package to ArcMap

(DCLEAR Wiz

bt A s

© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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#H copy

* .[I]] Open Airibube Takle

@ Save packnoe b fie
CVGlSEA 10 st 000D coriente. ok

1. Right-click

saving the Layer

Center for Land Use Education and Research at the University of Connecticut

Layer Packages: How

4. Any errors will show. To fix, right-click over
the error and choose Change General Layer

s e overLayerin P ties. Fixth bl
D Zoom ol roperties. Fix roblem.
" theTOCand operties. Fixthe proble
Visabsbe Scale » |°'?l‘-? E
i choqse TEmor] (L, 0 Wemings | [ 0 Memeges Sere:
woe Create Layer CmrCT —r———
Package e
. . + wows |G Conven Fasturet 1o Graphat Select Layes In Table Of Contents
L Comet Symbelogy to Represertation | |srana: Compiete 1 Tmens. copy
e o
& Propares. l 5. After Validation is successful, the Share
Womimiim - button is enabled Click Share.
e 2. Select a file e
——————hameand 6. The Layer Package, .Ipk is created.
e location for

7. Share the Layer Package.

rasnecmanmns  PACKage
e —m
3. Validate

Multiple layers can be included in the Layer
Package. Hold the CTRL key while selecting layers in
the TOC before choosing Create Layer Package.

Vi | gt View Bechmads st Seecten Cecprocmmng  Custeein

Center for Land Use Education and Research at the University of Connecticut

Map Document Properties

Mg Document Froperties (&3

¢ The default geodatabase e
you work with most in this | =
document. ';:,'_Z‘““

e After setting it, use the
shortcut to default
database.

Add Dats e

ook rome - Glskd 10 Results ] @ M- e B

LAY T Rewits gdb

;:";I‘;Jnllr:nPnulh.lp

[0 e pasecels bl

e Defaultis unchecked so full
paths to data are stored.

C:\GISEd10\Shapes\TOWNS.shp

¢ If boxis checked, pathnames
stored are relative to the
current location of the mxd.

LocationOfMXD\shapes\TOWNS.shp.

¢ Relative paths is useful when
sharing documents.

ArcGIS will resolve the paths to the

data sources relative to the

/ document's current location, rather

than by full paths that include a drive
letter or machine name.

GBS D ety Ever e B

S0 L

CoGISEd 1 Renis T_Resubts g

Storm relatve puthrusmes to dat e

ﬁm_

Creates a thumbnail for ArcCatalog.
Thumbnail is static.
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To Review

Default single symbol symbology
Symbol Selectors: Points, Lines and Polygons
Symbology as a Layer Property
Symbology: Unique Values

Symbology: Quantities

Data Classification

Other Symbology Choices

Import Symbology

Layer Files

YV V. V V V V VYV V V VY

Layer Packages

Center for Land Use Education and Research at the University of Connecticut

Symbology and Thematic Maps - Q & A

(DCLEAR Wiz

=
© Uni ity of Cc i The Uni ity of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Hands On Exercise

> Set Map Document Properties
» Single Symbol Symbology

> Thematic Maps

» Classifying Data

» Creating Layer (.lyr) files
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Module 4: Map Production

Labels, Graphics & Annotation

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

(9 CLEAR LICONN

nnnnnnnn

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) Dynamic feature based labels

- Layer Properties Labels tab
- Label Classes
- Label Expressions

2) Reference Scales
3) Graphic text objects
4) Graphic feature objects

5) Geodatabase map annotation
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ation and Resea

at the University of Connecti

Dynamic Feature Based Labels
Labels are a Property of a Layer
[[Loyer Properties R
2 5 e N—
I Comnectitis i General | Source | Selection | Display [ Symbology | Fields [ Definition Qumbé‘i Jons & Relates [ Time | HTML Popup |
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help T
NEas Bxio &b - | 15857 EEEan [¥] Label features in this layer
CER o FHHE R B Method. [ Label al the features the sam way. -]
| Table Of Contents 2 x
{0883 Alfeatures wil be lsbeled using the options specied.
Connecticut Base Map =
O Rivers (lines) ¥ Text String
Y — LedFel oW -
= — Text Symbol
— @) Adal -3 -
\ AsBbYyZz
[ Open Attribute Table - B I U
toke ! Rkt 2 ¥ Other Options Predefined Label Stye
{ ZoomTolayer
9 Placemen Properies.. | [ ScaeRange.. | [ Label Siles. )
Visible Scale Range N
Use Symbol Levels 3
Selection b
v| Label Features 4 )
Edit Festures »
45 Convert Labels to Annotation..
% Convert Features to Graphics.. 'K Concel Aoy
Convert Symbology to Representation..
Oate »
Save As Layer File..
Create Layer Packsge...
Properties... =
L) D
Drawing~ R d-A- 0) Mol 0 +B 1 U A-D-2-0 -9
Display the properties of this layer 1213309518 967318.159 Feet
© University of C i The Uni ity of C supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Setting Up Layer

Use Education and Resea

Properties

at the University of Connecti

Layer Properties (9] = |
Turn on labels 7/~
| General | Source I Selection I Display | Symbology I Fields I Definition Querﬂ Labels J,uins & Helatesl Time | HTML F‘npup‘
N N
Label features in this layer What features are
Method: [ Label all the features the same way labeled?
Label all the features the same way.
Define classes of festures and label each class differently.
Al features wil be labeled using the options specified What does the
?
Tt Sting text say?
waras oW ’
Text Symbol What doen(the
e B e | text look like?
z
’ [ PRI
Cther Options Pre-defined Label Style
Placement Properties... ] [ Scale Range... [ Label Styles... ]
Where are the
labels placed? At what scale do the
labels turn on/ off?
Cox ) [ oma ] Coom
© University of Ct The Uni ity of Ce supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Basic Label

des

S

@ Connecticut.mxd - Archap - Arcinfo

[a/m] = |

File Edit View Bookmarks

Insert Selection Geoprocessing Customize Windows  Help

es8
= < Connecticut Base Map
= O Rivers (lines)

© O Rivers (polygons)

@& B x| o0& 156507 I EEERE ke
B @I+ W N@®EILIAS S 2)°
Table Of Contents 2x B

youeag §ff| [coreieo &

= J
- b
Beeet
fhomad fing
Connecticut Towns u% ﬁ - *“;
o T i [vomo ] o[ rorat s camo s s ) -
r Polygon Andover 156 153 . 7 = o p 5
S [raeen e i o - foen F
E S — o o i
Il Polygon Avon 235 235 & Bithady i
& e Svirarsiss :
Il 33 | Polygon Beriin 27 onr o Sy
g pyc
<[ i
"o« 1rm % = (0 out of 169 Selected)
{Connecticut Towns!| B
Looks a little crowde

Features on map are |
being labeled using the
value in the TOWN field

U

We'll get to thatin ju

|

an (| m J v

a ~10 ~B I U A-D- B

d, right?
st a bit...

1283071896 547452174 Fest

The Uni ity of Ce

supports all state and federal laws that promote equal opportunity and prohibit discrimination.

© University of C

Center for Land Use Education and Research at the University of Connecticut

Label Placement Properties

-
Q) Connecticut.mxd - ArcMap - Arclnfo

ODepda
ma

Table Of Contents

EEEL =

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
2 EEEE O3,
YT

b - | 1:400.000

I -

Bx9
M@l *

1 x

Placement Properties

[ = Connecticut Base Man
?

Placement | Corfiict Detection

Polygon Settings

©) Always honzantal

m

Always sraight
Oy hunzumalﬁ® Saunington
ki
[ Orly piace label inside polygen 3 Waterbury
B 8
ES E Middlebury
i %
Uity %
Frospect
= Naugatudk
Merris = & §' H Scuthbury
E Z S Wallingferd
Duplicate Labels = & E
Bathiaham z n FallbBethany
@ Remove duplicate labels £
©) Ploce one label per feature 3 3 ‘ _ =
= ] —
@) Place one label perfeature part = 2
g % o) Aval W0 +B I UA-He D
T I |
811223.654 755397.283 Feet
3 Cancel | [ fepy | ‘ JI
L — —

— How to deal with duplicates
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Display Scale

/

k@ EIIMS R

Customize Windows Help
L EEEE O e v?
=

-
@ Connecticutmxd - ArcMap - Arcinfo
File Edit View Bookmarks Insert Selection Geoprocess
MeEEs Bx|® <k 4| 1:300.000
R ™ @ 3553 w5 K-
Table Of Contents 2%
BG8EIH
1 £ Connecticut Base Map
= O Rivers (lines)
= O Rivers (polygons)
-
O
- ~
Scale Range [P o]
You can specify the range of scales at which labels will be shown
) Use the same scale range s the feature layer
@ Dont show labels when znnmed'/
Out beyond: 1:250,000 + inmumsca)
I
Inbeyond: 1:1.000 +  (maximum scale)
[@e | &
=
I
LI

1 .
10 v B UA-D. B e

1053986 441 723010.944 Feet

Center for Land Use Education and Research at the University of Connecticut

A Reference Scale allows labels or
graphics to be scaled proportionally with
the map scale of a Data Frame.

This means the labels and graphics will
scale up/down when you zoom in/out on
your map.

Setting a Reference Scale

Norih Conban o ; {1
St S lergs” ™ satrs
T st Bt St o

Tt e
e

simsbury Wi

Shuzn Canton

Comman? T gt Pt BSOS e,
o~ S

oo

s
ala— doleonSauminsn

g ie .
D M s WA i s |
ey e g -3

e
roanmicn Owsan

Labels scale with map

Unkon . amech Torresen

i
Totd)  puroeaEiiind
o

s
A ot
B
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Setting a Reference Scale

Reference Scales are a

Steps to setting a Reference Scale: property of the Data Frame
1. Setproperties of Label through L
Layel‘ Properties =0 »:PA\A{:; :ddDGagemL
2. Zoom in on map until labels O
O

appear at appropriate size
3. Rightclick on Data Frame name
and select Reference Scale>Set

Turn &ll Layers On

Reference Scale E calpse Lo Mansfied | Cow
Advanced Drawing Options. .. (Clgar Reference Scale
You can also zoom to a reference © o o can

Display | Source Conwert Lahels to Arnotation. ..

scale and clear a reference scale e~ b D ot oo, ] 7]
from this menu s crrent scale 5 S°V3LS 111599946 911931.56 Fee!
(¥ CLEAR UCONN
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Using a Label Expression

A Label Expression allowsyou to add ===

text from more than one attribute field ||| =
Double-dick to add a field into the expression

r I -7
B S~ E TOWN_NO B
ESE= R R () o
General | Source | Selection | Display | Symbology | fieids | Defintion Quell| Labels | Jbins & Relates | Time | HTI
\FI—L TOTAL_SQMI -
Label features in this layer LAND_SQMI
Method: [Label ol he features the same way. - WATER_SQMI il

il cosed vauedesrion

Al features will be labeled using the options specied
: Expression
Tet String Write: the expression in the language of the selected parser. [ Advanced
afse  Tom .

[TOWN] &vbnewline & “Square Mies = * & [TOTAL_SQMI]

Text Symbol !
| 0] Aal -8 -
AsBbYyZz
mos ) .
field field
Other Options Pre-defined Label Syle e .
Scripttoinsert  Descriptive .
Placement Properties.. | [ Scale Range... | [ Lobei Soies ] g el text i
[ veiy ][ Reset | [ tep ][ Load.. |[ save.. |
| I
oK Cancel Aoply ‘J
L e — -
© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Using a Label Expression

[TOWN] & vbnewline & "Square Miles = " & [TOTAL_SQMI]

-
@ Connecticut.mxd - ArcMap - Ardnfo

mﬁlg

- - -
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODeda Bx o b - | 1275243 - EGEEEE R

EICE-THHE AL R AL = R El: U he HELP!
Table Of Contents 7 x Al se the '

—
ArcGIS Dialog Help
d = r

=

[ £# Connecticut Base Map
= O Rivers (lines)

SRl esE East Hampton

Square Mikes = 38.8

Colchester
) Square Miles = 48.7
= O Rivers (polygons)

| Midgletown

=] Cennecticut Towns| Square Miles = 42.9
]

Square Miles = 46.7

Killingworth

Lyme
Squars Mies = 36 EroimsE

Fields are enclosed in square brackets [ ]
|| irrespective of the data type of the layer's data
I source. Field values are automatically cast to text
Sakf| strings; therefore, if you wish to use a numeric value
East Haddam Square Milll - in an arithmetic operation you will need to cast it
| Square Miles = 57.8 back to a numeric data type.

-

About building label expressions ‘

This dialog lets you build an expression to derive the
Iabel string for each feature. The expression should

e coded using the rules of the scripting language
selected in the Parser dropdown list. The expression
can include any valid statements supported by the
selected scripting language.

The expression is limited to a single line of code,
unless you check the Advanced box. Checking the
Advanced bex allows you to enter a function
containing programming logic and spanning multiple
lines of code.

Expression examples

- Use the VBScript & operator to concatenate
strings. For example, this expression creates a
label where the value of the PARCELNO field is
preceded by the text "Parcel no: ':

"Parcel mo: " & [BARCELNO]

B2 « . . | - Tn cantral how derimal numhers are disnlavar 2
Drawing+ K () =3[ [J - A ~ o] Anal W0 rB I U A-H- B
1022595.277 729106.296 Feet
© University of C The Uni f Co icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Label Classes

Label Classes allow you to label
features from the same layer differently

= = Connecticut Base Map
= ROADS
ROUTECLASS
— Connector

Example: the ROADS
layer has four values in
the ROUTECLASS field

== Interstate
— State Route
— US Route

r —
Layer Properties I 1 ‘ ‘

| General I Source I Selection | Display | Symbology I Fieldz | Definition Queryl Labels E

Label features in this layer

Method: [Deﬁne classes of features and label each class differently. ~ +
(Class Interstates - Label features in this clz
Interstates
Add. State Routes Get €
— _LIS Routes
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Creating a Label Class

-
Layer Properties

. @H—*J]

V- N
|Gene|a| |Suurce ISelediun | Display | Symbulogyl Fields I Definition Que&l Labels ‘))ms& Relates | Time | HTML Popupl |

Label features in this layer

Method:

[Deﬂne classes of features and label each class differently.

( 1. Define Method

| [7] Label features in this class

2. Create (i
Class - [ add. || Dekte |[ Remame.. || SOLGuery.. <fagGet Symbol Classes
Text String i
l o . 3. Define Class

Label Figld ROUTENO

4. Select Field Tetsm

using SQL Query

for Text String © ' ru '_ ‘ H
| Other Options Pre-defined Label Style 5' Define TeXt
[l [ Placement Froperties... ] [ Scale Range... ] [ Label Styles... ] symbol
6. Set Placement Properties & Scale Range !
) [ok ][ concel ][ ey | I

Center for Land Use Education and Research at the University of Connecticut

The Good & Bad of Labels

The GOOD:

= Labels are a quick and easy
way to add descriptive text to
your map

= ArcMap dynamically
generates and places text
labels for you

The BAD:
= Label positions are generated
automatically

= Labels are not selectable
= You cannot edit the display
properties of individual values

N

®

© University of Ct i The Uni ity of Ce

UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

(9 CLEAR

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Graphic Text & Shape Elements
Graphic elements can be added to your map from the Draw toolbar
Drawing~ K (- - A~ 0] Anial 10 B 1 U A-h F. 0
[ Rectangle A NewText g | Hoobo |
-1 Pol g - - OEfdO00Oo0oEEE
&) Pobygon e SplinedTod a OEEOO0NDEEEE
| O Circe § Label =1 ONEEODNENEEEN
S| & Elipse LJ  Callout «® ENENEEEEEEEN
o | EEEEEEEEEEEN
Sl IA] Polygon Text EEEENEEEEEEN
:E‘\: Curve A Rectangle Text EEEFNODENEEEN
S(4, FrecHand A Circle Text [ | § iuimimiuie) § § § |
i EEEENEEEEEEN
IS Marker AEEEEEEEEEEN
BN More Colors...
%
o
% ined along a line
Polygon text L
-I'-
3
& .
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Text and Graphic Elements

Selected text

Connecticut Towns

graphic element

Element Properties
=  Symbology

= Location
[ = Size & Position
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Advanced Formattin g

r ~
This is a line of text e e - —
About formatting text M
The text in this dialeg is drawn on the map or page layout using its |
P . symbol settings. To change these settings, click the Change Symbol |E
Thisis a formatted line of text . button. You can also change these serings by selecting the text on
the map and using the controls on the Draw toolbar to change its ||
font, size, color, ete.
ArcMap text formatting tags
r - —— = 0 !
Properties ——— l g You can modify or override the symbol settings for particular
portions of the text by inserting ArcMap text formatting tags into
Il the text. This lets you create mixed-farmat text where, for
Text | Size and Position l{ example, one word in a sentence is underlined. Here are the tags
| vou con bse:
Tent
i Fone: CENT name="Arial" size="lsvMy text</E
This s a <BOL><CLR red="155" green="10" blue="235"> R
L><CLR red="155" green="10" blue="2: i SENT mame=vRrialr scale=rzoonaiey
fommatted line </CLR></BOL> of <LIND> text </UND> i Py
Color: <CLR red=r255" green=rz55" blue="z55">
I sexne/CLR> I
<CLR cyan="100" magenta ="100"
Jellowmn100" blackem10075My text</CIA>
I Bold: <BOLaMy text</BOL>
= Italic: <ITASMy text</ITA>
g —— Underline: <ONDMy text</UND>
Font:  Anal 10.00 N N
All eaps: <ACESMy text</ACE> |
— ~ Small caps: <SCE>My text</5CE>
Angle: 0.00 = Charscter Spacing: 0.00 = Superscript <SUBsMy text</SUE>
Subscript: <SUESMy text</SUE>
\ Leading 000 2 | Character <CHR spacing=r25"sMy text/CHE>
N spacing (0% -
‘ About Fomatting Text | [ Change Symool.. |

~ (9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Graphic Label Tool

LabelToolon 3 '™ The Label tool allows you to click on a
the Draw Ilg' Label | map feature and automatically label it
Callout . .
Toolbar Al Polygon Tex using the value for the layer’s label field
A Rectangle Text - ~
&) CircleTed i e o

General | Source | Selection | Display | Symbology | Fields | Defintion Query| Labels | Joins & Relates [ Tme | HTML Popup |

Drawing = K (- -~ @ Arial || 7 tabetfeatres mths iaver I
Wethod: [ Label il the features the same way. -]
(e 12 o] . Alfeatures wil be abeled using the optons specfied.
Placement I
© Automaticalyfind best placement Preston Text Sting
© Ploos labs! at postion clicked. I Label Field Town -
Labzl Style et ) Text Symbol
© Use propertes stfor the feature lyer. g . .
© Choose asyle IMontville AaBbYyZz 0] Aal 10
0| Cooer W: s
Cther Options Pre-defined Label Style
L [ Pacement Propeties.. | [ scaleRange. | [ Cabelstyies )
= The label will be symbolized based on the
- , R
i layer’s Label settings

‘fv&a E’T: A ’
Labels function as graphics and
can be edited individually
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Manipulating Graphics

E: Propertigs...

pawing v |k 3@ O~ A~ 6 Adidl [0 - Bz U A~ B~ S »~
Hew Annatation Group. ..
Active Annctation Target b D raw Too I ba r
Graphic Operations » >
e , Ho DRwbiE B & S| @ o+ i He 0 kit &S
Hudge » .
, Graphics Toolbar
Distribute » & cu Crbhx
Rotate or Fip 3 Copy CrhC
Default Symbel Properties. . ¥ Delete Delete
Graphic Operations b
Order 3
MNudge 3
slign 3
. .
Ri ght-c"ck! Distripute >
Rotate or Flip 3

Center for Land Use Education and Research at the University of Connecticut

Geodatabase Annotation

Annotation are text elements that are
stored as a feature class in a geodatabase

Each annotation element is a feature
that has it’s own spatial (X,Y) location,

9 ArcCatatog - Arinfo - CAGISEA10\Marborough gablutreetsdnno.

Cutomize Windows
QEE80

pelp

a7

text string and properties

Table Of Contents

This means they can each be edited
independently of one another and can be
used in multiple map documents

= = Layers

L] srectsinnol
Default
Hwy2

Huvy6
streets
=] town

O
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Two Types of Annotation

Geodatabase

= Annotation is stored as a special type of
feature class inside a geodatabase

= All features in an annotation feature class
will have their own text string, XY location
and properties

= Standard or Feature-linked annotation:
Standard annotation are pieces of
geographically placed text that are not
associated with other featuresin the
geodatabase. Feature linked annotation*
is directly linked to the features that are
being annotated by a geodatabase
relationship class.

*An ArcEditor or Arcinfo license is required to create and
edit feature linked annotation.

Map Document

= Annotation stored within the Map
Document (.mxd)

= Organized using annotation groups which
can be created using the Draw Toolbar

= Useful if you have a relatively small
amount of editable text and text that will
be used in a single map.

Points ° Lines

°“’7/

Geodatabase Feature Class Types

r )
g =
Polygons Annotation

Center for Land Use Education and Research at the University of Connecticut

Standard Geodatabase Annotation

Convert Labels to Annotation (2 oo
Store Amotation Reference Scale
©hadaabase  Olnthemap 160000

- =
Streetslayer k ';{3}/\“;"'«
with three Eﬁ"”

labelclasses | |-

B Copy

X Remove

O

Selection

Edit Features

3%

Standard
annotation
class will be
added toTOC

streets
5 B tewn
O

[ Open Attribute Table
Joins and Relates

> Zoom To Layer

Visible Scale Range =) [ [sestsAmo =]

Use Symbol Levels f

Label Features

Convert Labels to Annotation.

Create Annotation For

© Alfeatures (©) Features in curert extent Selected features

Feature

Feature Layer Linked

aope«m| Annotation Feature Class ‘j

Only available for
ArcEditor/Arcinfo

Destination:  Marlborough gdb\strests Amno /

84 ArcCatalog - Arcino - CAGISEA10\Marboroughgdblutreetshano.
Fle fdt View Go Geoprocessing Customice Windows Help

G L=l JE—

v aBnRy
% [Corterts | Praview | Descsgtion
ame srectateno.
Tioe Fie Gooditabase Feature Class

2972 K8
Yot 11s519A

| Fie Geodatabase s

Presentation 4-2 — Adding Text, Graphics & Annotation

115



Introduction to GIS — Presentation Slides

Standard Geodatabase Annotation

Table Of Contents a3 x
5 5 Layers

e

Default
Hwy2
Huuy66
streets
=] town
O

B

Annotation features are edited
using the Editor toolbar

Table i
v 100% ~
ERE-MLEL
streetsAnno x =
OBJECTID: | SHAPE® | Foatureld | ZOrder | AnnotationClassiD: | Symbolld | Status* TextSiring | Fonthame | FontSize | Bold | I -

TJFowygon e Defaut [ Nul> Placed [ > Wb Ems | |
Z [ Folygen 58 [ <hulb Defaut| N> Placed | <Hulb <> Nl b [ ||
STy EIEIS EmETS Faces [k Sub oo o || [eoder |
4 Polygen T40 | Ml Defautt| Nl Placed | <Nul> <> <l Ml [ <N
 [Folygon 125 i Defouk | Placed | - S E IS B E T |
& [Polygen 149 | Ml Defautt| Nl Placed | <Nul> <> <l Ml [ <N
7 [Foygen 59 [<Nu Ree2 | Nl Placed | <Nul> <M <hu <N [ <N - —

Bl i ]

o 1 om E (0 out of 254 Selected)

sirestaing)

Center for Land Use Education and Research at the University of Connecticut

Live Demo - Labels, Graphics and Annotation

Town of Marlborough, CT

Annotation
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Hands On Exercise

Labels, Text, Graphics and Annotation:
> Dynamic Labels

> Label Properties

» Graphic Shapes and Text
> Geodatabase Annotation

(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Questions?

Up next...Layouts!
(9 CLEAR UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Center for Land Use Education and Research at the University of Connecticut

Module 4: Map Production
Layouts & Cartographic Design

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

(9 CLEAR LICONN

nnnnnnnn

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) ArcMap Layouts

2) Map Templates

3) Cartographic Elements

4) Map Export and Dynamic PDFs
5) Map Packages
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Layout View in ArcMap

Layout View is where you create and design a

map for p"ntlng or export @ Comnecticutmd - Arcbap - Arcinfo — [
File Edit View Bookmarks Insert Selection Geoprocessiny g Customize Windows Help
DRSESIL B8 |0 |- 725570 RFAl=I-T= IR
QAN+ E-INOL DINBD AR @E - DRMHD

Layout mode provides a “virtual”
page for you to add content

Table Of Contents 2% Mool 2o B B 1B 06 Do I8N
zo08

J >
uoieas 8] | [Goieeo &

ns. = Marlborough Zoning Map
including Data Frames, titles and = @ s By | |
text boxes, legends, scale bar, . D ElN T |
images, graphs, etc. : f i
%Iav\bomu h Zonin <3

The “virtual” page can be set up . D,;:;;i ' 5
for standard page sizes to plotter § i
size outputs S|,

a Sw" k
Layouts can be exported to various J
image formats as well as - e
interactive Adobe PDFs e A e s _ |

© University of C icut. The University of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Layout Toolbar

Tools work on the Layout
page they do not change

<
(7]
the map scale! 2 g g 4
c X o =)
Q [ IS ©
e X X o o
X b o = = =3
o N o © © [
N = p=1 E ‘_5 >
c 32 X =
£ © S 2 (] a
) 2
- e e 8 ¢ 3 g
T S 3 o o s} <
o S8 [ a
N N [ONNS)
Marlborough Zoning
X
S EREEIEEFICE = BIEL Wy
&/ & & emm - oBme |B oE
X
oN o N o N - - Pilugeries®
SO o =} > o =
2o 2o S o o o
€3 @3 e 3 S c 35 -
5352 = g 3 = ,
® ¥
x 2 xc g ©° = s 2 / )
N - o = = 09
131 N v = Q< ot
X a L 5 @, -~ O
< Q 2 N = 2
o S (L P (S
= o o 3
= o @
()
© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Cartographic Components
What Makes a Good Map? Maribaraugh Zoning Wap

= Geographic data
Title

= Legend

= Scale Bar

= North Arrow

= Context

= |Images and Graphics
= Composition

© University of C i The Uni ity of C

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Map Templates

A Map Template is a map document from which new documents can
be created. They make it easy to reuse or standardize a layouton a

.
series of maps. P == )
@ ArcMap - Getting Started & - | 14956 P EEEEE =y

- L) ;:RANCD ER &0 BEAD
Open existing map or make new map using a template -

r® PO L3P0 PO PO O LAV |

My Templates -

x more.
\ MuniTempiate larkc ap

3

Saved templates will be available
under “My Templates”

. 1. d

Defauit geodatabase for this map: Whatis this?
C:\Users\cac08008\ocuments\ArcGIS\Defauit. adb -

[Elo0 not show this diog i the future. o~ O-A-fZ @ S0 v B I BiArOe Lo 4

—p C:\Users\<user>\AppData\Roaming\ESRI\Desktop10.0\ArcMap\Templates

© University of Ct i The Uni ity of Ce

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Map Templates

Templates are also available from the Layout Toolbar

FELEEEEEECEL)
lect Template g] Change Layout h

My Templates | Architectural Page Sizes | IS0 (A) Page Sizes | Notth American (ANSI) Page Sizes [ Tr | *

(&8 Blark Document Select Template. S
| My Templates | Architectural Page Sizes [ 150 (3) Pag& North American (ANSI) Page Sizes | Tr ¢ | »
2 ANSI € Landscspe mcd = e [===)
'8 ANSI C Portrait md
M| ANSI D Landscape. mxd X—F
| ANSI D Porrat md 150 (A) Page Sizes | North Amencan (ANSI) Page Sizes | Traditional Layouts | industry | USA | wied| | »
8| ANSI E Landscape. mxd e
) ANS E Portrat med 8| CentralUSA mucd
) Legal Landscape mxd ) ConteminouslSA mad
9 Letter (ANS! A} Landscape mxd | NorthwestemUISAmed
) Letter (NS A) Porrait mxd ) SouthemUSA med
'8 Tabloid (AN B) Landscape mxd O Southwestem USAmd
] Tabloid (ANSI B) Portrait mucd & UsAmxd
22 Ci\Users\cac06008\App Data\Roar ) USACounties mid

42 C\Program Files (86)\ArcGIS\Desktop10 0\MapTem

< Back Next

T
el

C:\Program Files {86)\ArcGIS"Desktop 10.0"Map Templates\Traditional Layouts\USA\N @

< Back Next > Cancel

Center for Land Use Education and Research at the University of Connecticut

Layout View - Adding Map Elements

Cartographic components can be added from the Insert dropdown
menu in Layout View

@ MuniTemplate.mxd - ArcMap - Arcinfo

| File Edit View Bookmarks | Insert | Selection GEupfssmg Customize Windows  Help
DE @& L G x|S daarome QP Al=[-1=1 =

.
= Title & @ & @fus T Moo ahes Timg
Table Of Contents A Tet I N N
= Text box Eeesa Dyramic Tet >
. 5 2 Connecticut BaseMap | ] Meatline...
= Dynamic Text S B ComecticutTowns | = Legend..
s .
- North Arrou...
L] Legend 5 @ State Boundary a Sm o
st L Scale Bar..
Scale Text...
= North Arrow ==
£ £ Marlborough Picture...
2 Street:
= Scale Bar Stests Object..
- = = Parcel Boundaries J
= Pictures (images) o K
. 5 B Marlborough Zoning e
= Objects (graphs, etc) Closes ]
[]Residential
[ Design Commercial =
J ] General Commercial
[ General Industrial E
[7] Design Multi-Family o
[ Recreational E
=] town 3
] .
© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Drawmg‘mm &0~

Draws 2 polygen for text

Text tools:
= AddTitle (Insert menu)
Add Text (Insert menu)
Text tools (Draw toolbar)

T

b
L’a‘

22
NEe
Ao
¥

Key Components - Title & Text

Properties

Tet [ Size and Postion

Text
Town of Marborough

Font:  Aal 21.00

Angle: 0.00

Cheracter Spacing: 000 |=

Leading, 0.00

[ About Fometting Text [

Change Symbol ]

i ?,l_'ﬂ,,—g,“!"‘ PTeEE it
SR s CE @ - s
sexin @ Wit [ S——
> There ks 2 bt of .2xt b this 1 of Mariboar: |
e text00z 20 | want 1 to wrap 1t
7 f '}.‘ Te box and M W o3 veny AaBbYyZz
-*n’g\a'\'\\?i " :
ra'ey \i“ } carmys o WG
7 [
o AaBbYyZz s -
o o (|
A NewTet s B £ L SF
25, Splined Text AaBbYyZz
e Edtmbe, h
G4 Callout . ) [
Al Polygon Text d oo ) |
A Rectangle Text . [ :..-.mw
A CirdleText - —
A~ o] Adal

Center for Land Use Educatiol

d Research at the University of Connecticut

Key CO m pO n e ntS = Le ge n d Marlborough Zoning
Classes
[ Residentisl
r
Legend Wizard === ) Design Commerciel
‘ () seneral Commercial
Choose which | paii st iaiocue. [ Beneral Industrisl
Map Layers: | Legend Wizard ==}
[ Design Muti-Family
Strests ‘
Parcel B Legend Title r [] Receational
 Marlboro Marborough Zoning Cod Legend Wizard )
~town |
Legend Frame -
T Legend Wizard o]
|
Legend Tile fort propert ’7 - .
Legend Wizard ==
Color You can change the si
Background and polygon features i
Setthe numb Sue: 15 Fome ol St the spacing betwsen the parts of your legend
Spacing between:
Fort:  [0] Arial Drop Shadow pacing "
7 Tile and Legend kems:  EEEl  fpts) spacingﬂ
T Legend ltem 1 Legend tem 3
= leger [ 538 05) | jaang Headrg
- ap
m W bel deswipfor = Label deswiphon I
= Col 538
10mE L (=2 B Gbel deswipforr —— Label desndpion
——— Headings and Classes: 536 fpts) Label deswripforr —— Label desoipion I
Legend Htem 2 Legend tem 4 I
- Freview Labels and Descriptions: ~ 5.36  fpts) | oo e i
labe! deswipforr | label deswipion I
Patches fverticall): 536 fots)
Preview agd Labels 536 fots)
L = =
e ———
<Back |[ Fmsh | [ Cancel
L = = =—
© University of Ct The Uni f C supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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ation and Resea

at the University of Connecti

r N
Scale Bar [ =
Choose a style Scale and Ui | Numbers and arks | Fomat
1 . scle
(9 o
Scale Bar Selector { Division value: Auto
Preview . 4=
o = 10 200 hike - MNumber of divisions: B
e e e Number of subdivisions: e
Scale Line 1 e
_ ] Show one division before zero
[ 200 Miles When resizing....
R |
Scale Line 2
, Units
7 Division Units:
Comom e |
Scale Line 2 )
Label Position:
|
Label:  Miles
Gap: 3Pt
[] Scale to fit page
| 4 =
\ L ' — =
™ More Styles - N, L .
Abomating Sesi Bar 2 Format Properties
100
— —=
-
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Use Education and Research at the University of Connect

Key Component - North Arrow

Choose a style
[ |
- ~
North Arrow Selector * L7 o]
- o
N N 3 [ North Arrow [
3 North Araw
3 W E
Preview Genersl
Y Size Color
ESRINeth1  ESRINeth2  ESRIMNeth3 N 7l (-
N N Calibration Angle:  Andle:
[ 000
w E W E =
|
| | Marker
: N | V=

ESRINeth4  ESRINethS  ESAINoth§ ) 57 Nt .

i
[l Scale to fit page | | Nerth Amow Style. . Chara

Properties

S H
ESRI Notth 7 ESRI North & ESRI Notth 9

More Styles _

N \ -
» 1
P _E w<$>E | 8 ] [ cmea | || Format Properties

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Presentation 4-3 — Creating a Cartographic Output 124



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

Other Cartographic Components

Town of Marlborough

Picture =

i g ot~ Data Frame

4 £, |

:'%‘-'5@5"3"#:!
vriod

e

R
W

H
e
i

Trere & a D of £t N Nk
X100z and 1 want £10 Wi

Graphic & Text -
elements

»\ Neat Line

Dynamic Text/w

mmmmm

Center for Land Use Education and Research at the University of Connecticut
= Elements are selectable
= Easy to move, reshape and
modify
= Double-click to open
Properties
Marlboreugh Zening
Classes
© University of Ct i The Uni ity of Ce supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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.bmp
ipg

Center for Land Use Education and Research at the University of Connecticut

Exporting a Map

Q MunTemplstemed - Archhap - Arcinfo T TN e o S———

O New. CieN b .| 149546

|& open. o .-

Fi|e> Export Map @Q €4 View Bookmaks Inset Selection Geoprocessing Customize Windows Help

W EEERO R, BBMDE EE E e

x @ ZASS
&) o s O | PP T SO OO STV AN AN,
| swess.
| SwveA Copy...
Add Data »
g sgnin.

B3 ArcGIS Oniine.

[[3 Page and Prnt Setup..
2 Print Preview...

& Print..

gl Create Map Package...
* Export Map... i

% Map Document Properties..

Q ot bap
Swenc ) Remds 0O &
'f Haen. 2 Dutamoddied  Type

.SVg :,,

. emf S e s B =
- I e |
eps =T
. sz % e
"
.ai = ==

Town of Mariborough

0 Outot 1o o it

The Uni

© University of C

f Ct

supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Export to PDF

Save to PDF

T MarZoring,pd - Adabe Acabet Fro W ol

[File Edt View Document Comments Forms Tools Advanced Window Help

&) creste - £ Combine - @)+ @) Secure # Sign - (3] Forms - [y Multimedia - 7 Comment -

Generel | Fomat | Pages  Advanced |
Layers and Attibutes
V| Bxport Map Geareference Information
Waming

Export POF Layess and Feature Actibutes JRd

X

g et Ao At o Fond, N

one layer permap
Tieid visbilty in the Layer Properies dialog.

\

Op Output to Graphics Extent

\__

Ol es 2 NG ] 08 o -
@ Export Map ™ === Find e
Sven: )| Fewks - @F o &
E Neme Date madified Type Town of Marlborough
“~p ). CT Results.gdb 33/201111:56 AM  File folder
Recent Places TR
Desktop
v i '
Uibraries |
Fle name: MuriTergiste o - [see )

A Swveastpe:  [POFCpd) - Cancel

~ Gpiors

Date: 3/6/2011

© University of Ct

The Uni

ity of Ct

Specify Advanced Options

Mariborough Zoning

[

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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) MariZoning pdf - Adobe Acrobat Pro

- — =

=

Fle Edn View Document Comments Forms Tools Advonced Window Help

) Creste -

i) Combine -

&) Cotsborste - (G secure = Sign - (2] Forms - [y’ Mutimedia = P Comment -

PDF Layers

Click on eye to
turn on/ off

© University of Connecticut. The Universi

ity of Connecticut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

1 /1 [ IN G R O e -

Town of Marlborough

s e Lig

Date: 3/6/2011

Mariborough Zoning
Classes

Center for Land Use Education and Research at the University of Connecticut

Export to PDF - Analysis Tools

Geospatial Location Tool  |= = = seme o von s S v e

Center for Land Use Education and Research at the University of Connecticut

Export to PDF - Analy5|s Tools

" MarZoning.pdf - Adabe Acrobat Pro S

&) coe - £ combne-

© University of Ct The Uni ity of C

Q) combote (@) secwe - Sn - [B] Foms - [ Mikimesa = Comment <
L Advanced Window Help =809 11 (6§ R | @O - o 3

Comprm g v ] Forms [ Multimedia ~ (=7

> S

Select & Zoom = — Town of Marlborough

Advanced Editing v po62s% -t s (] | Fing .

Analysis + (' Object Data Tool

Multimedia > & Messuring Tool

Customize Toolbars... [ Geospatial Location Tool

&~ Yo y
i G005 Lt 2

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Measuring Tool

Cen

for Land Use Education and Research at the University of Connecti

Export to PDF - Analysis Tools

A Advanced  Window

Help

Comment & Markup
Select & Zoom

Advanced Editing
Typeuriter
Analysis
Multimedia

628% -

» ——

¥ E| Forms - Muttimedia =~
}] orms E ultimedia ’?

= MariZoning pdf - ‘rdcoe hron PO e B
File Edt View Document Comments Forms Took Advanced Window Help x
| ) creste - L) Combine+ &) cotsborste = (@) Secure = # Sign = [Z] Forms = [y’ Motimedia = P Comment -
1A IR B ©&® %o (] |Fn .
Snap Types Messurement Types
Town of Marl r ~t
Find own of Marlbo SgRINRIR =N~

+ (% Object Data Tool
¥ & Measuring Tool

Customize Toolbars.

© University of C

The L

4 Geospatial Location Tool

’ '

Date: 3/672011

Mariborough Zoning
Classes

Distance: 4.05 mi
Asieruth: -3460

Latitude: 416509 Longitude: 725031

supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Object Data Tool

Export to PDF - Analy5|s Tools

= MariZoning.pdf - Melxm

[Fle Edt View Document Comments Fomns Tools Advanced Window indow _ Help

) Creste - v(mbme &) Colsborate = G Secure = Sign ~ (=] Forms - B Mutimedis - 5 Comment -

[ L5 Advanced Window

Help

l_]g LIgDiw 171 W T R T X 4 -

Comment & Markup
Select & Zoom

Typewiter
Analysis
Multimedia

Customize Toolbars..

© University of Ct

Advanced Editing

£| Forms - [y Multimedia
»

628% -

v % Object Data Tool
» & Measuring Tool
|+ Geospatial Location Tool

The L

Y

. Town of Mariborough
 Find

% town
onnecticut Baze Mop.
Other

Property Value
OBIECTD 2

ZONE_ MR
COUNT_ 2
SUMAREA 28575480625
Shape_Length 11022918852
Shape Ares

f C

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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A Map Package file (.mpk) contains a Map Document (.mxd) and the
data referenced by the layers it contains, packaged into one
convenient, portable file.

@ MuniTemplate.mxd - ArcMap - Arcinfo || — ==
ucceede

File | Edit View Bookmarks Insert

[ New.. Ctrl+N

& Open.. 0 Successfully created map package.

Save Ctrl+s CA\GISEAL0\Projects\Marlborough.mpk

Save As...

Save A Copy..

B
& Create Map Package m

Add Data

B signin..

85 ArcGIS Online...

() Upload package to my ArcGIS Online account

[ Page and Print Setup... MuniTemplate

(@ Save package to file
C:\GISEd 10\ProjectsMarlborough. mpk: @]

[¥] Indlude ArcSDE geodatabase data

[ Validate ] [ Share ] [ Cancel ]

Meriborough.mpk

Center for Land Use Education and Research at the University of Connecticut

Cartography Resources

ESRI Mapping Center http://mappingcenter.esri.com/
= Map examples
= Downloadable styles, models & scripts
= “Ask a Cartographer” FAQs
= Blog

ColorBrewer2 http://colorbrewer2.org/
=  Web tool for selecting color schemes for thematic maps
= Provides 35 schemes with CMYK, RGB, Hex, Lab and HSV specs

Forums and Blogs:
Making Maps  http://makingmaps.net/
Cartogrammer http://www.cartogrammar.com/
Cartography 2.0 http://cartography2.org/
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Hands On Exercise

Cartographic Design - Layouts:

» Working in Layout View

> Working with multiple Data Frames
» Cartographic Components

» Adding Map Elements

> Exporting to PDF

» Map Packages

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Questions?

Up next...Layouts!

(9 CLEAR LICONN

© University of Cx icut. The University of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~ RESOURCES
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Module 4: Map Production
LT - Data Driven Pages

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program

@ LE R COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of Ct icut. The University of Ct supports all state and federal laws that promote equal opportunity and prohibit discrimination. RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Data Driven Pages

Data Driven Pages allow you to quickly create a series of layouts of
pages from a single map document.

R 8
y : : “\ M-
An Index Layer divides the map into sections \ = o= "
based on each index feature and generates one / e 1 \"‘ Kal 0
. = = Lo s SECE .-/ ™
page per index features AR IO
R v = S S I R
BV e S N
. M ,.\3»,,“,_.;‘/:‘,,, I
¥ leb g \;}\ ’;.H-A«n ] v
XL S e S
A ’%* % %*T
A < P+
<Y = T X Rl
= L= ),4\ P

© University of Ct i The Uni

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Data Driven Pages

o mowo | morest East Hartford, Connecticut

P Pl PageTexdt~

v b bl PageTet-

N
003507 2 28
s
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Data Driven Pages Setup
Data Driven Pages Toolbar

Data Driven Page Setup...

p .
Setup Data Driven Pages [ =
s t w. d Definition | Extent
e up 0 (1) What are data driven pages?
An index layer is used to produce multiple output pages using a single layout. Each page
shows the data at a different extent. The extents are defined by the features in the index
layer.
Required Elements for DDP: (7] Enabie Data Driven Pages
Index Layer Optional Fields |
= Data Frame Data Frame: Rotaton:
[Layers -] none -
]
Index Layer Layer: Spatial Reference:
= Name Field [€ Connecticut Towns = none -
. Mame Field: Page Number:
= SortField Tomn 7| | e =
Sort Field: Starting Page Number:
TOWN - 1
[¥]Sort Ascending
(9 CLEAR UCONN
HEALTH AND NATURAL
© University of C icut. The University of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. RESOURCES
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Navigating Data Driven Pages

Dynamic Text

& & Andover ~ b Bl| PageText=|

-

Properties

r“ Base M(ap I
\\.

Covantry

d/Back

‘ “ | v HBa‘ge "Forw

Bolton

The Uni

(9 CLEAR UCONN

supports all state and federal laws that promote equal opportunity and prohibit discrimination.

© University of C

Center for Land Use Education and Research at the University of Connecticut

Exporting Data Driven Pages

= CTpdi- Adobe AvubstPro M W e S - [
Fle T View Document Comments forns Took Advenced Window Hep 0
) Creste = &) Combine - ) Collsborste - () Secure = ¥ Sign + (2] Fomns + [y’ Muktimedia = 7 Comment -

IOD e e NG ] o8 e -

Branford, Connecticut

5z

\ Genersl | Fomat Pages | Advanced |
© Al (163 pages)

® Cumert ppage 42)
Selected (0pages)
Show Selection Symbology
© Page Range for example: *1. 3. 512')
1163
Export Pages As:
Single PDF Fle -

.
Q Export Map
Savein: | DDP e E B
™ Name - Date moc
e~ =) CT.pf 3782011
Recent Places
Desktop « .
T Herane - Ili
- 7 Options.

3] <

[Z]Clip Output to Graphics Extent

f C

a
5
[mmw]

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Questions?

Center for Land Use Education and Research at the University of Connecticut

© University of C i The Uni ity of C

(9 CLEAR

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATUR,
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Module 5 - Data Manipulation

LT -Georeferencing

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
RESOURCES.

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Georeferencing

 Assigning coordinates from a known reference
system, such as latitude/longitude, UTM, or
State Plane, to a raster (image) or a planar
map.

* Georeferencing raster data allows it to be
viewed, queried, and analyzed with ot| f

+

geographic data.
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Why Georeference?
Data Source
Raster Data
Problem Problem
No spatial reference Inadequate spatial
information reference information
Result

Raster data doesn’t line up
with other GIS data

Solution
Georeference!

Required to georeference.

* Source can be GPS points or good GIS data where features

can be seen in both the raster and the reference.

The reference should cover the entire area of the image to
be georeferenced.

Georeferenced data is only as accurate as the data to
which it is aligned (if the reference stinks, so will the
georeferenced image!).

Center for Land Use Education and Research at the University of Connecticut

Reference Data
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Terminology

Georeferencing: The process of assigning map coordinates to image
data (grid of the image does not change)

Registration: The process of making an image conform to another
image (a map coordinate system is not necessarily involved)

Rectification: The process of transforming the data from one grid

system into another grid system using geometric transformation

« Involves georeferencing because map projections are associated with map coordinates.
< Because the pixels of the new grid may not align with the pixels of the original grid, the pixels must be resampled.

Orthorectification: A form of rectification that corrects for terrain

displacement and can be used if there is a DEM of the study area

Center for Land Use Education and Research at the University of Connecticut

Process

* On the reference, identify a series of ground control
points (GCPs) with known coordinates

* Link the locations of these points to the un-rectified
raster

 Control points are used to build a polynomial
transformation that will convert the raster dataset
from its existing location to the spatially correct
location
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First Order Transformations

Translation is a simple displacement (shift) of the entire map
by a certain offset distance along one or both axes.

Scaling is a simple multiplication of the X and Y units by some
constant.
« For example, maps having the same projection but different units (meters vs. feet).

Rotation

« Rarely required when dealing with data in known coord
 Almost always necessary when georeferencing a scann

Center for Land Use Education and Research at the University of Connecticut

Higher Order Transformations

Polynomial Transformation (2nd
order, 3rd order).

Transforms straight lines into

curved ones.

2nd-order

The higher order of the
polynomial, the more curvy the

result. L

Requires resampling.
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Step 1: Add Data

] Georeferencing v | Layer [marl_asrial i

alsa)

Turn on Georeferencing Toolbar

Add the image to be georeferenced

e Study the area covered

Add reference data and zoom to layer

DT PEER TR
"
i
E3eriisesian

Center for Land Use Education and Research at the University of Connecticut

Step 1: Add Data

Zoom to general area

Fitimage to display
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Step 2: Roughly Line Up Datasets

Zoom and Fit to Display

e If SMALLER, zoom Out and Fit to Display
 If LARGER, zoom In and Fit to Display

Scale, Rotate, and Shift until lined up
o il

%,

Center for Land Use Education and Research at the University of Connecticut

Side Note: Helpful Viewing Tools

Magnifier Window

v
|E Table O Contents
@ ArcToobox

3 command Line
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Turn on Effects Toolbar

transparency

Center for Land Use Education and Research at the University of Connecticut

Side Note: Helpful Viewing Tools

Layer Transparency

J Layer|Marl Impervious Features » | (B % &

Choose layer and user slider to change

Center for Land Use Education and Research at the University of Connecticut

Ground Control Points (GCPs)

GCPs define the transformation equation.

More is not always better.

Should be spread across the image and as close to
each corner as possible.

Choose points that don’t change such as road
intersections.

Avoid water and vegetative features that change
over time.

Need at least 3 points for 1% order and 6 points for
2"d order transformations.
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Step 3: Add Control Points

Zoom so you can see the desired point on the
raster and reference

Click Add Control Points button -

It is possible to have the reference layer off, click the raster, turn the reference on (click
checkbox) and then click the point on the reference.

Center for Land Use Education and Research at the University of Connecticut

Step 4: Evaluation

Look at GCPs in Links Table

Residual Error

« Compares the actual location of the map
coordinate to the transformed position in
the raster. Residual error is this
distance.

Total RMS Error

e Computed by taking the root mean square
(RMS) sum of all the residuals.
¢ Describes how consistent the

transformation is between the different
control points.
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]
Step 4: Evaluation
| |

Compare transformations

1st order if the raster dataset

needs to be stretched,
scaled and rotated

2"d order if the raster dataset
needs to be bent or curved

Center for Land Use Education and Research at the University of Connecticut

Step 5: Iterations

If points have too high a residual or

the line on the image is too long
(indicates image and reference
parts are far apart), remove

Add more points

Continue to evaluate and edit
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Step 6: Acceptance
| |

Georeferencing = ‘ Layer. IE

Georeference
« Saves the transformation information with the raster dataset. Rectiy...
» Creates a new file with the same name as the raster dataset, but EACEY
with an .aux file extension. It also creates a world file for .tif and Ry 4
. img files. Transformation »
Rectify jenet
¢ Permanently transforms the raster dataset after georeferencing. E————
Reset Transformation

 Creates a new raster dataset that is georeferenced to map
coordinates. Can save this in GRID, TIFF, or IMAGINE format.
geoerencrg = Laper [

Why Rectify?
« ArcMap doesn’t require rectification to display raster with other &
spatial data. £ o Dsplay
« Rectify if you want to use the image with another software package Fip or Botate S
that doesn’t recognize the external georeferencing information Transformaton 3
created by ArcMap. [+ auto adjst
Update Display

Delete Control Points
Reset Transformation

Center for Land Use Education and Research at the University of Connecticut

The Result

Data that lines up!
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Module 5: Data Manipulation
Introduction to Digitizing and Editing

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) Whatis Digitizing and Editing?

2) Basics of creating points, lines, polygons
3) The ArcGIS editor interface

4) The edit session work flow

5) Tools and Tips

6) Afew advanced concepts (tip of iceberg)

Disclaimer: This module will not make you an expert
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What is Digitizing?

Digitizing - the process of converting information
into a digital format

Digitizing in GIS - the process of converting
geographic data either from a hardcopy or a
scanned image into digital data (vector or raster)

Center for Land Use Education and Research at the University of Connecticut
What is Digitizing?
Hard-copy digitizing

* uses a special table surface with a system for converting positions
on its surface into digital x,y coordinates in the computer =T

Heads up digitizing

« draw identifiable features using the mouse or other input device
(i.e. pen tablet) directly over othophotographs, satellite imagery,
or scanned maps

Automated Tools

« analyze pixels from imagery and attempt to create vector
 has improved considerably over the years
« oftenrequire a lot of post editing (clean up)
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Digitizing Features - Points

Points

* Simplest form of editing m
|
» Left click on a location to add a point

* Points can also be added by typing the
coordinates

Center for Land Use Education and Research at the University of Connecticut

Digitizing Features - Lines

Lines

» Have a start and end point
» Vertices in between
» Feature construction tools are activated when

creating lines
Vertices are drawn as
green squares. —
y Feature Consktrucktion * X
Last vertex added is red.

' N\ [

N\ \/ & D A

e
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Digitizing Features - Polygons

Polygons

* Include the same tools for line features, plus

* closure, overlap, cutting, shapes, and advanced
auto-complete operations

» Multiple tools are available while editing

Click to add vertices. Double-click to finish
the sketch.

Center for Land Use Education and Research at the University of Connecticut

Editing in ArcGIS- Workflow

Add data to 1. Turn on 2. Startan 3. Choose a
ArcMapand = " . ) m——> Workspace to
Editor toolbar edit session .
set up mxd edit
dtor=| » Killich ~ 2 R E tor+|
#
4. Choose a feature
» template and
N 5. Set up additional construction tool from
X0 diti ti
5\(& e '_'“g properties or the Create Features
6. Createa options, such as Window [ Construction Tools

snapping
Snapping = | O | =2} | (=] |H

new feature

7. Add or edit
attributes for
the feature

\ 8...Repeat

Save Edits == Stop Editing

[E saveEdits [+ Stop Editing
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Editing

Q Digtizing mad - ArcMap

By

Fle EGt View Bookmadks Inset Selection Geoprocessing Customae Windows Help

Snapping ol

Ds@& B ®-[1282 ) EEERO
1. Turn on the Q2O 1l + X0/ BLASSTE
| Fabte Of Contents 7%
. [Hoo8
Editor toolbar = S e
@ SamplePomt

2. Start Editing i

5 Bsm.mmw
3. Choose a & ) o i 3

& 4 075785.5id ¥ ] mplePoint

. & & 08078S.5id .3 © samplePolygon

workspace to edit

Snapping
More Eding Tools
Editing Windiows

Options...

Souree Type
(3 Ci\gised 10Warborough.gcb
@ C:\gised 10\Results\EditData.gdb

Fie Geodatabase
Fie Geodatabase

‘About ediing and norkspaces

L,-.ﬁ L] , @z o

o ) [omal ]

1078833575 787202385 Feet

A “pencil” indicates they are part of the
same editable folder.

Center for Land Use Education and Research at the University of Connecticut

Editing

Q Digitizing mad - ArcMap
Fle Edt View Bookmarks Inset Selection Geoprocessing Customize Windows Help
ODgda [ . 1282
4. Choose a 22 n0 i X0/ DRSS T E
| Fabte Of Contents 7%
%:0e8 3
feature template ¥
SamplePomnt
. L ]
and construction i
5 B SamplePolygon
tool from the 5 @ Pt Zoning
8 5 ok Do
et
Create Features Ll
window

¢ A Feature Template defines all the information required to create a feature:

* the layer where a feature will be stored
¢ the attributes a feature is created with
* and the default tool used to create that feature

M EEEEO Sﬂipplmj"(l]ﬁ]ﬂlu]"r

Edtor~ |

[ Construction Tools

« [If atemplate is not present when editing starts, one is created for each layer in the

current editing workspace

* Templates are saved in the map document (.mxd) and the layer file (.lyr)
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Editing

4. Choose a
feature template
and construction
tool from the
Create Features
window

Editor~| »

Introduction to GIS — Presentation Slides

Create Features 2 x Create Features 7 x Create Features 7 x
T - B <Search> @ T - BE <Search> - @ T - BE <Search> - @
SampleLine SampleLine SampleLine
~— SampleLine ~— SampleLine ~— SampleLine
SamplePoint SamplePoint SamplePoint
@ sampleFoint @ sampleroint @ sampleroint
SamplePolygen SamplePolygen SamplePolygen
[Jsamplepolygon [Jsamplepolygon [Jsamplepolygon
[cIm| E0 E0
[ Construction Tools [ Construction Tools [ Construction Tools
[53 Point [/ tine [€2 Polygon
" Point at end of line [[] Rectangle [[] Rectangle
O Circle O Circle
O Ellipse O Ellipse
P Freehand P Freehand
171 Auto Complete Polygon
| Auto Complete Freehand

| E Create Features | [E5] Attributes |

| E Create Features | [E5] Attributes |

Z-FEINLSE /2 BE R E

Editor~ | » oA
(2N
&z
[

[ Create Features | [F Attributes

I_lr_]El:‘/ 2 E R Bi

5.Setup .

additional editing
properties or
options, such as
snapping

Snapping

Snapping ~

Center for Land Use Education and Research at the University of Connecticut

Editing - Snapping Toolbar

A depressed button means that option is enabled

When within the snapping distance, the mouse
changes to show the type of snap and the layer

Use Snapping

Intersection Snapping

Midpoink Snapping

g ¢ [H]

Tangent Snapping

SamplePolygon: Vertex

Snap To Sketch
Snap To Topology Modes

Options. ..

SamplePolygon: Endpoint

SamplePolygon: Edge

x

SampleLine }Endpoint

AvI

D S

SamplePoint: JPoint
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Digitizing - Points

click

Replace Sketch

Q Digitizing md - ArcMap =B
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DR2ES + B8 x| 0~ - 120 EEESD 3y swrping-[O[E[T]F]y
6. Create a new QMO i+ Z-[FEShd 22 B3 B |
Table Of Contents 3 x Creste Features »x =
feat Hooa 33 -8 @2
eature - Senpetine
oo S
=
. o e
- Left-click on the = ol
= B SamplePolygon D;_;',;:’:
location Py
@ & 080785.5id
- Right-click for
Snap To Feature
options ’ .
g L]
Right- Absolute X, Y. F6 Bt"“m"“’
D + +3 Point

1060071404 786501643 Feet

Streaming 8

Center for Land Use Education and Research at the University of Connecticut

Digitizing - Lines

Streaming 8

Delete Sketch  Ctrl+Delete

{1 Finish Sketch

Square and Finish
Finish Part

F2

Q@ Digitizing mad - ArcMap. -
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D2ds +®8x JEEE@D 3=y swpring-[O[B[O]T]y
6. Create a new QRANQ e ® Edgeor~| » " [ ‘- INh 2 BEIH g
Table Of Contents 3% + Creste Festures ¥xl
To @ <sesrch @@ |2
feature Sle
SamplePoint = =
. 0 i e
- Left-Click to add - Serotagn 2
=2 :slampl.aorygo.. D;:W w‘:m
a point to start o B s
& @ 075785 54
© B 0e0T85.id
- Left-click to add
Snap To Festure 4 Snap To Feature B
each vertex e Direction.. CuteA
Deflection...
_ CLi + Length... Ctrl-L
Double-Click to ; e -
N Ri ht_ Absolute X, V. 6 Ri ht- Absolate X V. = .
end a Ilne _g Delta Ctri+ g Delta ¥, Y... Ctrl+D
g t Cllck at Ctrl+ click Direction/Length... Ctrl+G
segmen Parallel Ciri+p
the during
Perpendicular Ctrl+E
start Segment Defle T | Segment Deflection...  F7
Replace Sketch Replace Sketch
T e Tangent Curve...
[Length 11508 = T -+
Streaming ]
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Digitizing - Polygons

Q@ Digiicing mud - ArcMap
Fde E5t View Bookmarks Inset Seecton Geoprocessing Customae Windows Hel 3
DS8d8 +BR X 0~ (b1 EREE®D 3= spping-[O[B[T[]g
REQIQINIl «» E-0 8@ (B2 Wy ikdwor| » N2 /- v Nlach /9@ g2 41 LI
6. Create a new ] o
| Table Of Contents 7 x I et Xz
098 8 ®ig
feature == j
@ Samplepoint =
4 ?
- Left-Click to add i
a point to start
- Left-click to add
Snap To Feat Snap To Feature
each vertex Diecion..  CuleA
Deflection...
- Double-Click to s L ]
Change Leng Change Length
close a polygon Right. Absolute X, Y... Absolute X, ¥... r onTook
polyg N Defta Deta ¥, V... S
Cllck at Dire Direction/Length... Ctril«G ¢
Parallel ctiep
the CirleE cm,ﬂ 5
Start egment Deflect Segment Deflection,,,  F]  Completefrechend
Replace Sketch Replace Sketch
| T G Tangent Curve..
Number S 11018 Feet

Streamin, g 8 Streaming B
Delete Sketch  Ctrl=Delete
¥1 Finish Sketch F2
Square an d Finish
Finish Part

Center for Land Use Education and Research at the University of Connecticut

Digitizing - Feature Construction

e The Feature Construction mini

toolbar may follow you around

Feature Construckion > X

* Provides advanced options R AIAR W WA

B

o[
> 2
L

(parallel, perpendicular, etc.)

* Press TAB to make it visible, TAB
again to turn it off

T,
s
- S
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Tips During Digitizing

* Use the Scroll wheel WHILE digitizing

e Scroll down =zoomin
e Scroll up =zoom out
¢ Hold scroll wheel = pan

* PinorUn-pinwindows &= &

* You are only working on a SKETCH until you save edits

[ DeleteSketch Ctrl+Delete |

through (transparent, hatched)

* Press the space bar to temporarily disable snapping

» Set the polygon symbology so that the fill is see-

Center for Land Use Education and Research at the University of Connecticut

Editing Attributes

Editor=| » .F' A Nl:ch £ A D B

 Edit the attributes during an edit

Attributes I x

[B]4+ e & -

session

= SamplePoint
- © pool

* First select a feature or features

|

e Enter attribute information

OBJECTID 12
peintType peol
Description above

* The attribute table can also be
edited

Description
Text (Length = 50)
Mull values allowed

& Create Featurfs Attributes
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Editing Attributes

Editor~| o []# -

S 7 2 [HE B

error

» Advantages - faster editing, less

* |f geodatabase subtypes have been
set up, there will be a pick list

~

e EETETR it - 1]

‘ Residential - 80,000 sq ft

zone_ Commercial Mixed Use
Shert | General Industrial

Attributes 3 x
=R
= @ Parcel Zoning
EJ 1902
@ 1902
[
OBJECTID 1898
AREA 128510.266
PERIMETER 1436696
PARCEL_ID 1902
ACRES 23.262748
SQFTCODE 9
ACRECODE 8
FROMTAGE 0
PERC_IMP 0
SUBDIVISIO
Shape_Length 4384 573668
Shape_Area 916615.488975

Unknown

Designed Recreation
Designed Multiple Residence
General Commercial
Designed Commercial

& &2 y
- Create Featulks Attributes

~

Center for Land Use Education and Research at the University of Connecticut

Editing - Saving

» Save Edits as you go

 Edits cannot be undone
(make backup copies)

* When finished, Stop
Editing

"7 Stop Editing

EZioD

Kl - 2 BB B

[ Save Edits

s

Move...

Merge...

& Buffer..

Union...

Validate Features

Snapping 3
More Editing Tools — »
Editing Windows »

Options...
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Editing - Advanced Concepts

* Shortcuts (Function Keys, * Construction Tools (auto-
etc.) complete polygon, circles ..)

* Copy/Paste from other layers * Advanced Editing Toolbar

* Maghnifier, Viewer Windows * Topology

* Edit Sketch Properties * Coordinate Geometry

* Feature Templates * Parcel Editor

* Construction Methods  Editing Annotation, and

(cutting, reshape, trace...) [ more...

R
Q—-sv.«'\!“
5&

<

Center for Land Use Education and Research at the University of Connecticut

Editing in ArcGIS- Workflow

Add data to 1. Turn on 2. Startan 3. Choose a

ArcMapand = " — ) m——> Workspace to
Editor toolbar edit session .

set up mxd edit

Editor~ |~ Ni:ch 2 BWIB

7 Start Editing ‘

4. Choose a feature
template and

N 5. Set up additional construction tool from
XS editing properties or
‘5“& : g prop the Create Features
6. Create a options, such as Window [ Construction Tools
new feature snapping

Snapping ~ OlElD |H

7. Add or edit
attributes for
the feature

\ 8...Repeat

Save Edits == Stop Editing

[E saveEdits [+ Stop Editing
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Questions?

Center for Land Use Education and Research at the University of Connecticut

Hands on Exercise: Digitizing

> Prepare for editing
> Start an edit session
> Set up snapping

> Digitize points (pools), lines (roads and
driveways), polygons (roofs)

> Editvertices
> Add attribute data
» Cut a polygon (add new parcels to town layer)
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Module 5: Data Manipulation
ArcToolbox

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

Center for Land Use Education and Research at the University of Connecticut

Module 5: Data Manipulation

> Digitizing
> Digitizing Exercise
> ArcToolbox

> ArcToolbox Geoprocessing Exercise
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Outline

> ArcToolbox

> Analysis Tools

> Extract Toolbox
> Proximity Toolbox
» Overlay Toolbox

V V V Vv V

> Data Management Tools

> GeneralizationToolbox >

Center for Land Use Education and Research at the University of Connecticut

ArcToolbox

Tools to perform various types of spatial analyses are accessed through
Toolbox.

ArcToolbox can be opened from both ArcCatalog and ArcMap .

Degds B %

REMEMBER
Basic license has
fewer tools than
advanced license.

alyst Toolsthx
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]
Geoprocessmg Menu

|8 2| H ocisearch

File Edit View Bookmarks Insert Selection | Geoprocessing | Customize Windows Help
Buffer
Clip

Intersect

Urion Shortcuts to
Merge pOpU|aI’t00|

Dissolve ’
Search For Tools <= Saaqrch *

ArcToolbox erver Tools
Emvironments... 4= Settings that influence tools and outputs

Open ArcToolbox —»

ENEREEY LYY

Results | |
MedelBuilder =
Python

Geoprocessing Resource Center

Geoprocessing Options...

Center for Land Use Education and Research at the University of Connecticut

Tools

> Each tool does a specific process.

» Usually several tools are necessary to
complete an analysis.

> ltis helpful to first know what you want in the
end and then to think about which
combination of tools will get you there.

> Most tools create a NEW output file

Presentation 5-3 — Working with ArcToolbox
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Clip
Extracts input features that overlay the clip features.

Use clip to cut out a piece of one feature class using one
or more of the features in another feature class as a
“cookie cutter.” This is particularly useful for creating a
new feature class that contains a geographic subset of
the features in another, larger feature class.

£, Clip [=[8] = ]
Data that will be clipped i}”té:??’“ a8
The “cookie cutter” o o8
New dataset S eemsremsareaTs v 8

XY Tolerance {optional)

[Fet =

ok | [ cancel | [Envionments...] [ Shonkep >> |

Center for Land Use Education and Research at the University of Connecticut

#, Table Select

INPUT

+ i

CLIP FEATURE

¥

ouTPUT

Center for Land Use Education and Research at the University of Connecticut

e
o0 ﬁ«{s
Q('L o okl b

#, Table Select

INPUT

CLIP FEATURE

¥

ouTPUT

©
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Identify window reveals
table attribute values

Identify

o Identify from: <Top-most layer> <

- parcel_sols
Holis-Chatfieid-Rock outerop complex, 3to 15

Center for Land Use Education and Research at the University of Connecticut

Clip - Recalculate Area

After running Clip, most area
measurements will have to be
recalculated.

Use Calculate Geometry (inside
the table).

Center for Land Use Education and Research at the University of Connecticut

Recalculating Area and Length Values

Polygon feature classes in a geodatabase have two fields
that are maintained by ArcMap - Shape_Length and
Shape_Area. These fields store the area and perimeterin
map units of all polygon features and automatically are
updated whenever feature geometry changes.

Line feature classes in a geodatabase have just a
Shape_Length field that stores the length in map units of
each line feature and automatically is updated.
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Buffer Tool

> Buffer: azone of specified distance around a
feature or set of features. Buffers are used for
proximity analysis.

> Examples

> Which streams are located within 500’ of a road?
> How many homes are within 20 miles of a nuclear power plant?

> Whatis the zoning within 300 meters of a limited access
highway?

Center for Land Use Education and Research at the University of Connecticut

Buffer with Dissolve Option

Overlap areas are joined

A, Buffer

th
= Input Data together
= Output Data QO
= Distance and Units w
y
- <= Dissolve?

Selected Points
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Buffer without Dissolve Option

Identify =]
) ety ;[ Top mostiayer 7 Output includes
., Buffer o ) - buffer
= Aqua Diatlo | H |
ot Featres pinreny overlapping polyons
[public_welis ~| @ — o]
Output Feature Class Location:  1,084,375.302 793,627.450 Feet N
Co\GISEd10R esulsresuits gdblpuffer =) p— -
» Distance [value or field] P
@ Linear unit Sh Poly
ape clygon
wod] ffeet ] © h
© Field ‘ OWNER. Aqua Diablo
VIELDGPD 1000000
Side Type (optional) Setback 500
FULL BUFF DIST 1000
End Type (optional) Shape_Length 6283.185109
ROUND Shape_Area  3141592.455663 -~
eolve Type (Gptord
NOE
Dissolve. Identified 2 features
[T oBXECTID
O
[C] owNer
[F] viED_ePD [ ]
[ Setback
’ o .
Select Al Unselect Al Add Field ° o .
— L
o) [conce ) (Envienments.n] [[snamrico> ] m ”
@
[ ]
[ ]

B f I U s i I ] I d t.
Table =] °
#, Buffer [ B public_wells x g
A D ownER VIELD_GPD || Setback || ~
Input Features V| 1| Clean Viaters nc. 700000 200 | [ ]
[public_wells =] @ 7 | Aqua Diablo 750000 ES) °
Output Feature Class 3 Aqua Diablo 250000 200
+ [ Aqua Disblo 7000000 00
C\GISEd10R esultsesuits gb puffer_setback =]
CIoEA0 esulsesfis gdb o ffr < | Aqua Diablo 500000 3%
e Sl & [ Thirst Quenchers, nc 7250000 o0 | = ®
Bl 7 [ Thirst Quenchers, inc. 300000 350 @ .
Fect & [ Gulpig Gallons 75000 £
| ‘ st Guenchers, e 20
L Quenchers, Inc 2500
= = isi 3
s | Gupig Galbns 7=0000 ®
T el Gupng Glors Tiogg ®
irst Quenchers, inc 3950
Ered Type foptionel) fean Waters inc. 2500
ROUND Clean Waters inc. 2500 - L 3
Dissolve Type (options) g e
NONE - e
Dissolve o P (0 out of 18 Selected)
[T oBXECTID
Eo " *
[C] owNer
] viELD_GPD .
(] Setback .
. ®
Select Al Unselect Al AddField . _ ®
= . . > (s @
O
.
. ¢ e
Setback Attribute.
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Union

Overlays two or more polygon datasets and combines
all features into a new dataset. Attributes from all

inputs are preserved in the output.

AU o i ]
Select Input Feature l B
resres +
Must .have two or Srut
more input layers
il
N [ —
Output Feature Class
Output Feature e € | Tolerance units for
Minimum distance i = <= Mindistance
between vertices between vertices

Center for Land Use Education and Research at the University of Connecticut

Union

wetlands parcels
L 5/

uuuuu
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Intersect

Overlays two datasets and combines the
areas/features common to both into a new dataset.
Attributes from both input datasets are preserved in
the output dataset. Input form same as for Union.

wetlands parcels

Spatial Join

A Spatial Join appends the attributes of a layer to a

intersect

Center for Land Use Education and Research at the University of Connecticut

target layer based on spatial relationships that you
specify and creates a new layer.

Join Data SR ]
Lo Right-click over s vttt o
abures using this data .

B B copy . . C J by
Ot ¢ e layer to join to | Choose to Join
= DSE“ | B Open Attibute Tsble spatallocation == spatial location
= 01 wrion | Joinsand Relates » Join. 1. Choos this layer, or oad spatial data from disk:

] @ ZoomToLsyer RemoveJoin(s)  » [ Surtical Msterals =& <=Choose Iayer to be
& O parcel_soil Relste.. B
@ | n o ..

g Pareels Visible Scale Range » RemoveRelate(s)  » lomed
O soils Use Symbol Levels

@ O tow Selection

= O TowNs

[ Label Features
0O HYDROZ Edit Features
O Marl Land|
O LAKE )

Surficial M %0 Convert Features to Graphics.

O Hydro Convert Symbology to Representation. 43 how dose the polygons (n

© O Wetlands | o R e yer). A polygan that the poit fals
Generd inside s ested as being dosest to the pont (.¢. 3 distance

[CIFioodpl| & Save As Loyer File.. Eik

M Mucks( &> Create Layer Package.

[ Upland [ Propetties. 3. The result of the join will be saved into 2 new layer.

& oy er e e e e e e e
© &F New Data Frame
= & et st CGISEd10\Resuits resuts.gdbspatial_join (= output
* ==
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Spatial Join

Join now contains attributes from the point dataset

and the underlying polygon of the surficial

H I I Table
materials layer. |=sac

<patial
[

A point-to-point spatial join will join the data from the closest point.
EXAMPLE: Join the wastewater discharge sites to wells.

Center for Land Use Education and Research at the University of Connecticut

Dissolve

The Dissolve Tool removes boundaries
between adjacent polygons when the %

attribute value is the same on both sides. ...

Dissolve can be used to generalize data - to

create larger features from a collection of

smaller features.

Dissolve by County
attribute
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Dissolve
Selecting Dissolve Field(s) lets you
determine what field(s) are dissolved
on and saved to the output file.
#, Dissolve el
Input Features b
[€\GISEd10\Results\CT_Results.gdb\ TOWNS. =] @
Output Feature Class.
i \aISEd 10\Result\CT_Results.gdb \county =
issolve_Field(s) (optional)
[ oBIECTID e
Trom® Choose 10
[ ToTaL_sqMt .
Dl squ more dissolve
[T waTER_sQuL I
7] counry - I
o oo fields ‘
71 DEP DIST 2
<] i v | Table
Statistics Field(s) (optional) /
- T omeco- T swwpe- Siiiserer [ Cou T e Tongn ] Shepeciies
‘ 3 oo Fn R
|5 StatiticType E s ecify = [Folygon 48048 250114 25| 825050 715041 | 20529167410 5681
E 3 [Polygon 26| 75972140508 | 26343183589.708
| - 4 [Polygon 15| 619596.703484 | 10707829994.2424
oo | e To| —siaess s | irzzission s
+ Summary fields s &
E - - 7 [Polygon 267061 875868 13 592488.075454 | 11633215312.8068
and statistic & Foygon 708 2t Te| —ssmosee | et a2
[ ' Ve
l e qu o 1 m E (0 out of 8 Selected)
?TAQGE county
COUNT
FIRST
T
) o) [Eviomersn) [Swnrepss )

Center for Land Use Education and Research at the University of Connecticut

Exercise Overview: Answer Questions

For a Marlborough Subdivision:

How much of the subdivision as a whole is covered by
wetlands?

How many parcels in the subdivision have wetlands?

What percentage of each parcel in the subdivision is covered
by wetlands?

How many parcels have more than 50% wetlands?

How many buildings are partially or fully inside the 100 foot
buffer zone?
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Exercise Overview

* Clip the Marlborough soils data by the o
subdivision boundary. ‘

 Dissolve the soils so that the wetland soils all ——
belong to one class. In Connecticut, wetlands /
are determined solely by soil type. R

- Export the wetland polygons to a new layer. This <z ™ |
is one way to get rid of the non-wetland areas. / & ; Q

Center for Land Use Education and Research at the University of Connecticut

Exercise Overview
x®
* Buffer the wetlands to create and determine the 100 ,
foot buffer zone. I Y
* Use the Union tool with wetlands and parcels in order 7}\/}}\\ ’;E
to determine how much of each parcel is covered by “{f‘%@f{j
wetlands. This requires several table functions also. /-1

* Use the Intersect tool to determine how many i J
buildings are partially or fully inside the 100 foot
buffer zone.
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To Review

» Accessing ArcToolbox

> Geoprocessing menu

» Customizing ArcToolbox

» Clip Tool and recalculate area
> Buffer Tool

*  With dissolve

*  Without dissolve

« Field option for multiple widths
e Multiple ring

» UnionTool

> Intersect Tool
> Spatial Join
> Dissolve

> Exercise Overview

Center for Land Use Education and Research at the University of Connecticut

Tools-Q & A
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Module 6 - Lightning Talks
LT - Working with XY Data

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ C LE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Talking Points

1) Whatis “XY” Data

2) Data sources and formats

3) Using the Add XY Tool in ArcMap
4) XY Event Layers
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What is XY Data?

XY Data is location data stored in a table or text file which can be
imported to ArcMap and displayed geographically using the XY

coordinates stored in the file
Comma Separated Values (CSV) text file

I archdata WGSBA4.ixt - Notepad

File Edt Format Wiew Help
'Lat", "Long", "pescrip", "Discovered” A
41.630125583703], -72. 4352011058078, Encampment, 1552 +q
41. 6085680159477, -72.418013148384 ,Established village site,1986
41. 6122864502755, -72. 424667024133, Encampment , 1544
41.6352333839159,-72.4862953991423, Burial site,1999
41. 6427592775566, -72, 4692303676126, EnCampment, 2001
41.6349672304598, -72.4723077007101, artifacts, 1974
41, 6438576123238, -72.4728732909092, Large number of animal skeletons,l1974 Excel Table
41. 648178220055, -72, 4825765140303, Encamamant 1 G5G
41. 6374546791204, -72. 4274170382098, Bu Lat Long Descrip Discovered
41. 6153562802206, -72. 420408680837, Bur- 41.6391255837931 -72.4352011058078 | Encampment 1952
41, 6075690788669, =72, 4607375235611, Enc 41.6085680158477 -72.418012148384 | Established vilage site 1586
41. 6631343628625, -72. 4574748112463, En 41.6122864502755 | -72.424667924133 | Encampment 1844
rﬂ-ﬂ-ﬂ-ﬂ-ﬂ-&-ﬂ- 41.6352333830150 | -72.4862953091423 | Burial site 1899
@41 6427582775568 -72.4892303676126 | Encampment 20Mm
’ 41.6349672304598 -T2.4723077007101 | Arifacts 1974
41.6438576123238 -72.4728732309052 | Large number of animal skeletons. 1974
41.648178220055 -72.48257651403583 | Encampment 1859
L/ 41.6374546791204 -72.4274170382058 | Burial site 1582
] 41.6153562802206 -72.420 7 | Burial site 1882
41.6075600738669 -72.467375235611 | Encampment 1962
41.6631343628625 -72.4574748112463 | Encampment 1871
© University of C i The Uni f Co supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Source Data

= Comma or tab delimited text files, Excel files or .dbf tables

= QOther delimiters can be set up through ArcMap properties

= First line must contain field names

= Field names should not contain dashes, spaces or brackets

= Following rows should contain feature coordinate and attribute
values

B archdata_WGSBA4.txt - Notepad
File Edit Format VWiew Help

[‘Lat", "Long", "Descrip”, "Discovered" ~
41.63912558370931, -72.4352011058078, Encampment, 1252 =
41. 6085680159477, -72.418013148384 ,Established village site,19856

41.6122864 502755, -72.4246670924133, Encampment, 1944
41.6352333839159,-72.45862953991423,Burial site,1999

41. 6427592775566, -72. 4692303676126, Encampment, 2001

41.6349672304598, -72.4723077007101, artifacts, 1974
41.6438576123238,-72.47287329090582, Large number of animal skeletons,1974
41. 648178220055, -72. 4825765140303, Encampment, 1359

41.6374546791204, -72.4274170382098, Burial site,1982 b
41.6153562802206, -72.420406680837,Burial site,1882

41. 6075600788669, -72.467375235611, Encampment, 1962

41.6631343628625, -72.4574748112463, Encampment , 1971

v

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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@ MuniTemplate.mud - ArcMap - Arcnfo

i

Cen

File | Edit View Bookmarks Insert Selection

New... CteN .
Open.. 0 g N - m Y T
Save Ctrl+S
Save As..
Save A Copy...
[ AddData v & AddData..
B signin... 58 AddBasemap..
BH  ArcGIS Online... BH  Add Data From ArcGIS Online...
Page and Print Setup... [$7 Add XV Data..
D Print Preview... Geocoding »
& Print.. # Add Route Events...
&l Create Map Package... S Add Query Layer..
Export Map...
[ Map Document Properties...

r
Table Does Not Have Object-ID Field

=

The table you specified does not have an Object-ID field so you will not be able to
select, query, or edit the features in the resulting layer, or define relates for them,

After you create this layer, you can export it to a shapefile or feature class if you

need these functions. To export a layer, right-click it in the Table Of Contents and
choose Data>Export Data. Add the exported data to the map as 3 new layer.

for Land Use Education and Research at the University of Connecti

Add XY Data in ArcMap

e Smems ™ File> Add Data> Add XY Data

Add XY Data

(9

=

A table containing X and ¥ coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

«

[ archdate WS4t

Specify the fields for the X, ¥ and Z coordinates:

X Field: Long
¥ Field: Lat
2 Field: <None>

Coordinate System of Input Coordinates
Description:

Geographic Coordinate System:
MName: GCS_WGS_1384

[ Show Details

auulce data
) 4

~| Elcpordinate

/l

b

Warn me if the resulting layer will have restricted functionality

Cancel

¢ Fields

Coordinate
System

XY Event Layer

An XY Event layer references the original data source

@ MuniTemplate.mxd - ArcMap - Arcinfo

ODeaE@s

Table Of Contents
Eloos

at the University of Connecti

= Marlborough
B B Streets

= O TacGrid

Classes.

E o town
O

© © archdata_WGS84.t¢t Events

[}

& [ Parcel Bounderies
[}

© O Marborough Zoning

[IResidential
[ Design Commercial
[ General Commercial
[ General Industrial
[ Design Multi-Family
[IRecreational

Drawing *| R |-

O+ A - 7<| [0 mal

v v B I U A-H B

1097340566 77229434 Feet

© University of Ct

The Uni ity of

supports all state and federal laws that promote equal opportunity and prohibit discrimination.

E@g]
& 4
Flle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help 1
T K EEEEO Y &
QAN I+ K- 0[N @ cmes o E- B R
2x archdata WGSS4.t Events x
Lat Long Descrip Discovered Shape * | »
¥| 41.639126 | 72 435201 | Encampment 1952 | Point M
: K -72.418013 | Established vilage site. 1986 | Point
-72.424668 | Encampment 1944 | Point
W 72 435295 | Burial site 1898 [ Point 2
n 41642759 ~T2.46923 | Encampment 2001 | Point
41634967 | -72.472308 | Artifacts. 1974 | Point
41.643858 | -72 472873 | Large number of animal skeletons 1974 | Point -
41.648178 | -72.482577 | Encampment 1959 | Point
-72.42T417 | Burial site. 1982 | Point i
« 1rm 5 | (0 out of 12 Selected)
Table has no Object ID Field
| .
| OIDs are necessary perform certain
functions like querying, selecting and
| editing features
ma o il To create an OID field, you must export

Event Layer to a new shapefile or
feature class
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Questions?

Center for Land Use Education and Research at the University of Connecticut

© University of C i The Uni ity of C

(9 CLEAR

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATUR,
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Module 6 - Lightning Talks
LT - Metadata

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ C LE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Talking Points

1) Whatis Metadata and why is it important?
2) Viewing Metadata
3) Writing Metadata

Presentation 6-2 — Metadata
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Metadata Overview

Metadatais the component of data that describes its contents.

How do we know

the details?
Three components / eials
of GIS Data Date Latitude Longitude Chlor

3/22/2011 32.677 -117.896 210 S
3/23/2011 33.011 -117.193 150
3/25/2011 33.523 -116.328

Chlor (chlorophyll a
concentration)
measured in ug/L

ejepejaw

Latitudes and

longitudes were
collected using a
Trimble....

Non-spatial or
attributes

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

Center for Land Use Education and Research at the University of Connecticut

Why Bother with Metadata?

= Provides a standardized way to document data and avoid loss
of information when key people leave an organization

= Provides information to help determine the data’s suitability
for a particularuse

= Provides detailed information about the overall dataset and
about the attributes for features

= Provides a basis for searching for geospatial data either
based on geography or content

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Examples of Metadata

Nutrition Facts
Serving Size 1 medum banana (126g)

| Amount Pat Serving
Calorles 110 Galories from Fat 0
——————————— -

Total Fat 0g 0%
Saturated Fat Og o

Cholesterol Omg 0%

Sodium Omg 0%

Total Carbohydrate 2565 10%
Diotary Fiberdg  16%
Sugars 21g

Protein 1g

| ViaminAQ% . VitaminC 15
Galcium 0%+ Iron 2%

Identification_Information

Citation
Citation_Information

Originator: NOAA Coastal Services Center

Publication_Date: 19971131

Title: Hurricane Storm Surge

Geospatial_Data_Presentation_Form: Map

Publication_Information
Publication_Place: Charleston, SC
Publisher: NOAA Coastal Services Center

Larger_Work_Citation
Citation_Information

Category 4 Inundation
County

Center for Land Use Education and Research at the University of Connecticut

What’s In Metadata?

= Map Scale

= Projection

= Coordinate System
= Geographic extent
= Symbolization

= Publication Date

PN LD L e, ST e L N
T tioess veer >

4103730 O )M G d
73018 6 remK 82
0 Mapped, edited, and published by the Geological Survey
% Control by USGS and NOS/NOAA
Topography by photogrammetric methods from aerial
photographs taken 1944.  Field checked 1948
Revised 1956

Polyconic projection.  10,000-foot grid ticks based on Cannecticut
coordinate system

1000-meter Universal Transverse Mercator grid ticks,

20ne 18, shown in blue

1927 North American Datum

To place on the predicted North American Datum 1983

move the projection lines. 5 meters south and

37 meters west as shown by dashed cormer ticks

© University of Ct i The Uni ity of Ce

Completeness
Documentation

= Resolution

= Accuracy

QA/QC Standards
Author

fe = o S

3 i
(WJODBURY)

3 1230"
SCALE 1:24 000

n
289 Wics! || 112
21 ML

CONTOUR INTERVAL 10 FEET

| NATIONAL GEODETIC VERTICAL DATUM OF 1¢

UTM GRID AND 1984 MAGNETIC NORTH
DECUINATION AT CENTER OF SHEET
THIS MAP COMPLIES WITH NATIONAL MAP ACCURAC
FOR SALE BY U. S GEOLOGICAL SURVEY, RESTON. V

supports all state and federal laws that promote equal apparmniry’a’nd prohibit discrimination.
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Metadata in ArcGIS

ation and Resea

ArcCatalog - Arclnfo - CAGISEd10\CT_Data.gdb\HYDRO'

::EIQ

File  Edit
| g8 BE x
Location: C:\GISEd10\CT_Data gdb\HYDRO

View Go Geoprocessing

Customize

QBEEETR,

Windows  Help

BB

ArcCatalog

at the University of Connecti

Catalog Tree # % [ contents | Previefl | Descrption | )
1 £ C\GISEd10 - /- d - ArcMap - Arclnfo,
& Print [ Edn T TRade  Validse () Impon
i - File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Hel
& - | T6270 < B
HYDRO be 4 ZIEFEE
File Geodatabase Feature Clas| €+ E-0 k0
ble Of Contents [ 1
8
= £ Marlborough ﬂ ’7,7
M & o Maflborough
[=J HvDROZ 5 B TaxGrif 3¢ Remove
(ED) INDEX B [}
D LAKE o & Parcel B Open Attribute Table
(=) LwDS Tags O Joins and Relates >l ar
(=) Marl_20ftContours digital line graph, DLG, large scale, hydrography, rivel 5 [ Marbol ) ZoomTo Layer
(D Marlborough_boundary water, waterbody, base map Cle
(ED nw0053 [ Resi
() nwoos4 Summary EDesi Visible Scale Range >
(& nwoo6s Hydrography is 1:24,000-scale base map data. It depi p
9 pabi wells hydrography information published on the USGS topog e oo ymbal levele
@ RvER maps. For base map purposes, use this layer with oth [ Gens Selection >
(= RIVERZ base map data such as Roads and Trails, Railroads, Ai [ Desi LabelF
& RoaDs This layer may be used as a possible data source for [IReer| LTS
& sTare || 1rayers with features that must coincide and line up wit = B town Edit Features B
= shoreline features published on the USGS topographic O
strasts example, the layer includes a set of connecting line fe
SURFMAT Coastline Arcs, which define a shoreline between the %y Convert Features to Graphics.. 58
tonndata and Long Island Sound. These Coastline Arc features Comvert Symbology 1o Representation
[ED TowNS close polygon features in other 1:24,000-scale layers L ADIE
[E TrRaCTS2000 State of Connecticut, Department of Environmental Pr Data 5
) USGSGAGE B S
= Coastline Arcs fi 1| Hyd hy Master | Save As Layer File... © | Export Data.
Create Layer Package. Export to CAD..
Properties..
HM ‘ ‘| =] ViewItem Description.
© University of C The L f Co supports all state and federal laws that promote equal opportunity and prohibit discrimination.

University of Connecti

diting Metadata in ArcCatalog

ArcCatalog - Arcinfo - C\GISEd10\CT _Data.gdb\APAWELL

mﬁlg

File
| B8 BE %
Location: C\GISEd10"CT_Data.gdb \APAWELL
Catalog Tree

Edit View Go Geoprocessing

Customize

Q@ EEEO

Windows ~ Help

7 x

[ Projects

T Results

£ Shapes

T Tables

£ (3 CT_Data.gdb

ection Results

)

archdsta_WGS34
(&) HvorO

(=) HvoROZ

(1 1NDEX

(& Lake

[ twos

(=] Marl_20ftContours
(& Marlborough_boundary
(&) nwoos3

(& nwoos4

(&) nwoosa

[ public_wells

(& RIVER

(=] Riverz

(= ROADS

(B staTe

[=1 streets

& Print Sy Edit

[ Validate |25 Bxport [ Import I

Description

been delineated. These aqu

This is a 1:24,000-scale datalayer of public water
supply wells for which Aquifer Protection Areas have

Metadata
toolbar

Metadata Editor

were adopted for Connectic
Department of Environmentd
Aquifer Protection Wells dat.
Shapefile of public water suj
provide water service to mo)
are set in stratified drift aqu
location of these wells is ba:
the Community Wells datala
by the State of Connecticu
Services, Water Supply Sec|
wells are aquifer protection

m

hem escrigtion
Topics & Keyworda
Gitaton

Gitabon Contacts
Medata
Detmis

Contacts
credits Maintenance
There are no credits for this || Constraints
Resaurce
Access and use limitations

Details
- There are no access and use|

Extente
Points of Contact

© University of Ct The L

f C

Maintenance
Canstrainta
‘Spatal Reference

Content

Cartarts | Preview | Cescrpbon

[ Save % Coneel

Descriotion

Thaisal

I YN EEFE

24,000 scaie aalayerof pubhc water supply ek
‘1029 bou debnesod Thaso aculer pe
.

s o which Aquiter Frotecton

oas s iopled or Comaciod by

EF) The Aagufier

(1)

5| moee 1,000 people and (2) are se = sirafied drif acufers. The geograghic location of these

el i based on well locations i the Comimuray ells dataleyer, atuch 18 maintmned by the

Credits

Use Limitation

‘Spatal Dats Representaton

supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Questions?

Center for Land Use Education and Research at the University of Connecticut

© University of C i The Uni ity of C

(9 CLEAR

icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

UCONN

COLLEGE OF AGRICULTURE,
HEALTH AND NATUR,
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Module 6 - Lightning Talks
LT - Google KML Files

Geospatial Technologies at Work: An Introduction to GIS

Brought to you by the Geospatial Training Program

@ CLE‘ kR COLLEGE OF AGRICULTURE,
HEALTH AND NATURAL
© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES

Center for Land Use Education and Research at the University of Connecticut

Learning Objectives

1) Better understanding of KML files and their use
2) Converting to and from KML (KMZ) format

3) Tips for conversion
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KML Files - Used For?? §

KML

KML: KML stands for Keyhole Markup Language.
Before Google Earth - there was Keyhole.

The KML has become a primary open source format for
displaying geographic data in mapping programs and “3d”
mapping environments. scoe = EEE

Center for Land Use Education and Research at the University of Connecticut

What is a KML?

KMLs are text based files that follow XML (eXtensible Mark-up
Language) format rules. If they follow the rules, various computer
programs can then process the data.

Fu Em wew D o

Polygon

This is a Polygon

Google Earth, Google Maps,
ArcGIS Explorer, ArcGlobe, etc.
= will read KML files
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How to make a KML

You can create KMLs:

= from scratch using a text editor
= with software to convert your existing data
= export from Google Earth or Google Maps
= GPS apps often use/save to KML

ArcMap has several built in tools for converting your data to and from
the KML (or KMZ) format.

What is KMZ? KMZ files are Zipped KML files, basically to help

m reduce the size for transport over the internet. You don’t need
to do this, but if you were to change the *.KMZ extension to

@ * ZIP you could then unpack the file directly with software like
WinZip. The result would be one (or more) KML files.

Center for Land Use Education and Research at the University of Connecticut

ArCMap KM L TOOIS Help Tip: Search

“Using KML”

ArcMap has several built in tools for converting your data to and from
the KML (or KMZ) format. Earlier versions of Arc relied on scripts you

could download.
ArcGlobe can read KML/KMZ files directly. ArcMap
e o requires Conversion tools. The KML Tools are:
§::z:§5::’ * From KML - KML to Layer
S * To KML - Layer to KML and
ene Map to KML

=& To kML
A, Layer To KML
4, Map To kML

m
@ Ediing Tools

B3
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rcMap KML Tools

\KML To Layer

at the University of Connecti

4 Input KT File

ArcToolbox o Output Location

Map To K

30 Analyst Tools Gutput Data T —

B3 Analysis Tools I ] El
@ Cartography Tools TGS

=& Conversion Tools [ v
=& From KML = o Output Fie

#, KML Ta Layer [ | ﬁ

& From Raster o Mag Quiput Scle

A\ Layer To KL

 Layer

& From wWFS [ 3| @ [ J
& Metadeta o Ouiput i 4 Data Content Properties
& ToCaD P J @ [JRetun singe camposte image (optionall

& To Colads o Taver Output Scale
& To Coverage / [ ] | Dconvetvectoto Rastr epional
& To dBasE 2 Data Content Properties

A Extent Properties

&5 To Gendatabase (] Rtur single composits mage (optional) Extent to Export (optionsl)
(=& To kML ‘ e
#, Layer To kML 4 Extent Properties

g
s Extent to Export {optional)
", Map To kil —
ON=

& ToRaster [ Left
& To Shapefile To |
B Data Interoperability Tools Lt [ . Bottom
E Data Managemert Tools | — lil 1

& Ediing Tools v Bottom 2 Output Image Properties
Size of returned
1024 ]
# Output Tmage Properties DeTof i

Size of I ]

Tl ]

R | o ) [ o) o> )

T e | ] Cshonren>>

University of Connecti

ArCMap KM L TOOIS Help Tip: Search

“Layer to KML"

ArcToolbox

 Layer To KML

=& Conversion Tools
=& From kML Layer
KL To Layer [porcels

& From Rasir

S rrom s output Fie
& Metadata [c select km2

Layer Output Scale.

[Tao0t ]

4 Data Content Properties

[] Rietum single composite mage [optionl)

4 Extent Properties -y
Extent to Export (optional)

[ vg P
Tox

Data Interoperabilty Took: i——p_l
® DataManagement Tools
B Editing Tooks et e
By Geocoding Took [ ] [ |
) Geostatistical Analyst Tooks Boktom
@ Loes Reterendng ook L 1
& Mulidimension Tooks
B Network Analyst Tools

4 Output Image Properties
@ Parce Foi Tooks Size of (pixeks) (optional)

& schematics Tools [ 1024 ]
5 erver Tooks OPY of outpit

) spatial finalyst Tools [0

1y spatial Statistics Tools
) Tracking Analys Tools [k [ concel | [Environments... | [ Shonbep>> |
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Conversion Tips: KML

> Avoid converting large vector files

» Make a selection and export to a temporary feature
> Set the feature layer colors for intended goal

> Reduce the fields to only those you want to show

> Experiment with various layer types (pt, line, poly)

Center for Land Use Education and Research at the University of Connecticut

t i
’
@ C LE‘ tR COLLEGE OF ABRICULTURE,
HEALTH AND NATURAL
© University of Cx icut. The University of Ct icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~ RESOURCES
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Module 6 - Lightning Talks
LT - ArcGIS Online

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

(9 CLEAR LICONN

i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination, ~  RESOURCES

1)
2)
3)
4)

Talking Points

1) Whatis ArcGIS Online
2) ArcGIS Accounts - Free and Paid
3) ArcGIS Online

Center for Land Use Education and Research at the University of Connecticut

Search for data

Upload your data
Make a web map
Share a web map

Presentation 6-4 — ArcGIS Online
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What is ArcGIS Online

ArcGIS Online is Esri’s cloud based solution for GIS. Includes tools for
uploading data, creating new data, making custom web maps,
sharing maps and data and creating web applications.

Esri launches ArcGlS.com in 2010
« Many revisions. Quarterly updates.
* Free Public Accounts (limited, non-commercial use only)
* ArcGIS Online for Organizations launched June 2012

ArcGIS

ArcGIS Online

gggggg

Maps and Apps W
for Everyone

Center for Land Use Education and Research at the University of Connecticut

AGOL Accounts

- Free “Public” Accounts for not for profit work

- Subscription based “Organization” accounts

“free” if you are up to date on desktop license & maintenance
agreement

$2500/yr for 5 user accounts

More tools, additional functions, personalized website
Advanced functions cost “credits”

Education & Research

« CLEAR Center for Land Use w . ‘
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GIS in the Cloud

Collaboration
Interactive Maps

Web GIS

Sharing

Desktop GIS

n Infrastructure Virtual Tour

Presentation 6-4 — ArcGIS Online 189


http://ctdeep.maps.arcgis.com/home/webmap/viewer.html?webmap=e4176bff9f6d450095f5746d8e906b58
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http://ctdeep.maps.arcgis.com/apps/StorytellingTextLegend/index.html?appid=a8df8e8b86d2446f977007372dbff776
http://www.depdata.ct.gov/maps/parksforests/parksmap.htm?deepNav=|
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Center for

« ca

@ Connecticut’
bt

S Changlng l‘andscape

Change in Connecticut

How is Connecticut's landscape
changing? Where? How fast?
Come explore the information
and maps that answer those
questions.

UCONN @ CLear

' Tracking Land Cover

and Use Education and Research at tl

AGOL Story Maps ==

seesssssssnsse

http://clear.uconn.edu/storymaps

https://storymaps.arcgis.com

University of Connecti

Modeling Site Suitability of
Living Shoreiines

Center for

Change the

Add layers to map basemap

and Use Education

The AGOL Map Viewer

Measure
features

Bookmark

University of Connecti

HoME ~ My Mip

/

@
About ’ f

\
save / share / print \

Details: add ~ | HfBasemap Bl- == shae & | 9 Diretions &
view layers N -
& legend ———| Spangiels

NEW MAP

]
ey

(Springtield _

Raockville hllm‘j/

VTCHFIELD o Hill
Santen
Tomngon _ = HLAND Stors
Legend " iess uniorate Hartford,
tismap  Conients
of map Famsie s Wyndiam
_ , - _ Phymouth Rocky
Choose a B8 Basemap then & o J Hill Eat
Add layers on top of it. s e Sl Hamptorr ~ Cochester
b Waterbury Wadeton
3. Add more to your map. e A= i ~
- ) . Brokfield ook ) MIDDLE SE
42 Add map notes to draw = stutbuy <o Vialingiord M v
features on the map. \/\/q/,_\/, .
Display descriptive text, Bethel
images, and charts for map = o
featuresina T3 pop-up. o FAIRFIELD Haven
i Ridgehld Crange =
Bediord / Brarted  Madson
4. Save and share your map. Hils Trmbull — 7
Give your map a name and T ¥
description then share it with 2 Comun wegon _/Brdgepot
other people. utean
z Myr arien
Rye /0 Chester Mtituck SUFFOLK
// Hamscn Sound
Bayuile Beach Riverhead
S St 10 e &< Mancrvile __Hame
118m, 5 Esi, Det HERE. FAO,

=k

Driving directions / find address or pléce

7

UConn ~
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Basemap OptiOI‘IS & Add Data

Select a basemap

Tmagery Imagery with Streets
Labels

Home ~ My Map

Details | 7 Add ~ ] HE Basemap ‘

&

Search for Layers <«—40@ Search ArcGIS Online

Browse Esri Map Layers %d Esri Selected Layers

Add Layer from Web <—Add a Map Service from URL

Topographic Terrain with Light Gray
Labels Canvas

Add Layer from File =~ <— Add a spatial dataset from

National { yous local computer

Genaranhic

Add Map Notes «——— Crea{é agraphic layer on

“Endicott™ your map
Search for Layers Add Layer from Web
Find: wildife [<e ‘What type of data are you referencing?
In: My Organization Bre Esri Map Lay .
frommnim  /EpAEMMeLi o Arcs Server e Servie | < Add Layer from File

Within map area
1 Result Found

L : Locate the file you want to import. You can import a zipped shapefiie
Bitp:/fwvew.ctecoapp2. uconn.edu/arcais/rest/t (219), a comma, semi-colon, or tab delimited text fie (CSV or TXT), or
Connecticut Habitat Map Service 2 GPS data file (GPX) with up to 1000 features in it

by deepgis

Use as Basemap
File: | Browse... | ncco_impervious.zip

Generalize features for web display
& Keep original features

Get help adding shapefiles

IMPORT LAYER CANCEL

University of Conne

Details

B8 Basemap

ctecoapp2.uconn.edu .
—— Search for Layers

« Vector map services Find: a

ctecoapp2.uconn.edu

ctecoapp3.uconn.edu

16 Results Found

Ortho_2008_Color_USGS_Urban_Area_Tiled

. Image services Folder: tiled Add
Ortho_2008_Color_CRCOG_Tiled
Folder: tiled Add
woue - My Map [
@ |ortho_2010_Calor_NAIP._Tiled
O |Folder: tiled Add
2 | Base_map
$ Folder: maps Add
O | Base_Map_Political_Northeast_US
g Folder: maps Add
O | Bedrock_Gealogy
Folder: maps Add
O P
W | evation_pathymetry
= | Folder: maps Add
(@)
Erosion_Susceptibility
Folder: maps Add
Habitat
Folder: maps Add
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Adding Shapefiles

Home - My Map

[ vetais | & ago -

| §H sasemap & save ~ % share &

& = /

Contents

® D

# Sunrisewetiands

© Base Map

@ Topographic

Pag R

Haddam

Add Layer from File

Locate the file you want to import. You can import a zipped shapefile
{ZIP), a comma, semi-colon, or tab delimited text file (CSV or TXT), or
a GPS data file (GPX) with up to 1000 features in it.

File: | Browse... | SunriseWetlands.zip

() Generalize features for web display
(@) Keep original features
Get help adding shapefiles

IMPORT LAYER CANCEL
o

Add Layer from File
"\ °Zipped shapefile
« Délimited text file (csv or txt)
* GPS file (gpx)
1000 feature limit!

Center for Land Use Education and Research at the University of Connecticut

Adding Map Notes & Pop Ups

o add ~ || L/ Edit

Bald Eagle Sighting
. Search for Layers

B UA-

Browse Esri Map Layers

v

Descrition
Add Layer from Web
. Add Layer from File Jonge Uit

 Add Map Notes

Bald Eagle Sighting

1saw a bald eagle here. Leam more
about bald eagles.

http://3.bp.blogspat.com/-WAXBCQ--viNs/UN
Image Link URL ttp://3.bp.blogspot.com/-WAXBCQ-—-vNs)\

[ociere | cruoesvsor | cuose ]

Title Osprey Sighting

Description 15aw an osprey here. Learn more about
osprey.

Image URL ttp://nathistoc. bio.uci.edu/birds/falconiforr
Image Link URL http://nathistoc. bio.uci.edu/birds/falconiforr

DELETE | CHANGE SYMBOL | GLOSE

Osprey Sighting

I saw a bald eagle here.
about bald eagles.

Zoom to Get Directions

1 saw an osprey here. Learn more
about osprey.

Learn more

Edit

Zoom to Get Directions
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DEMO

HOME ~

Cary's Sunrise Suitability Map

B B8 &
Legend

WaterAccess =

Trails

parking

°

SunriseRoads

SunriseWetlands

Habitat
Critical Habitats
Critical Habitat Labels

Critical Habitat

at the University of Connecti

NEW MAP

UConn v

> add ~ | BB Basemap | E~ o share & | ® pirections & O |

Communities
Beachshore, B
(Estuarine) d
Esri.com . ArcGIS Marketplace - Help N Poweseo v e
Terms of Use - Privacy . Contact Esri
Report Abuse DiitaiGiobe, Gaoeye, Hiroseit RugRad

Use Education and Resea

Questions?

at the University of Connecti

R UCONN

(9 CLEA

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Wrap Up & Review

Geospatial Technologies at Work: An Introduction to GIS
Brought to you by the Geospatial Training Program
UConn CLEAR

(9 CLEAR

© University of C icut. The Uni ity of Cc icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. and Natural Resources

College of Agriculrure

Center for Land Use Education and Research at the University of Connecticut

Revisiting Our Learning Objectives

1) Understand basic GIS concepts
2) Learn how to visualize geographic data

3) Master the basics of attribute tables and map
features

4) Learn how to create maps for publishing

5) Learn how to use GIS to answer questions

(9 CLEAR

© University of Ct icut. The University of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination. and Nau

Workshop Review — Contact Information 195



Introduction to GIS — Presentation Slides

Center for Land Use Education and Research at the University of Connecticut

We Covered a LOT of Ground!

m Presentation Topic Exercise Type
Module 1: 1-1 - Introduction to GIS Follow the Instructor
Introduction to GIS 1-2 - Introduction to ArcGIS Exercise 1a - Hands on
Module 2: 2-1 - Where to Find Data (Lightning Talk) Exercise 2a - Hands on
All about Data 2-2 - Data Types

2-3 - Understanding Spatial Reference Exercise 2b - Hands on
Module 3: 3-1- Introduction to Tables Ex 3a- Hands on
Working with Tables 3-2 - Working with Tables Ex 3b - Hands on

3-3 - Selections & Queries Ex 3c - Hands on
Module 4: 4-1 - Layer Symbology Ex 4a - Hands On
Map Production 4-2 - Adding Text & Graphics Ex 4b - Hands on

4-3 - Creating a Cartographic Output Ex 4c - Hands on

4-4 - Data Driven Pages (Lightning Talk) Reference Exercise 6¢
Module 5: 5-1 - Georeferencing (Lightning Talk) Reference Exercise 6f
Data Manipulation 5-2 - Editing & Creating Data Layers Ex 5a - Hands on

5-3 - Working with ArcToolbox Ex 5b - Hands on
Module 6: 6-1- Mind Over Metadata Reference Exercise 6a
GIS Hodgepodge 6-2 - Adding XY Coordinates to ArcMap Reference Exercise 6b

6-3 - Google Earth (KML) Reference Exercise 6e

6-4 - ArcGIS Online Reference Exercise 6d

Center for Land Use Education and Research at the University of Connecticut

Follow Up Email

= GISEd10 data folder download
= Link to free 60 day ArcGIS software
= |nfo about the CT GIS User Network and Listserv

Course survey

Connecticut GIS User to User Network
A voluntary association of GIS Users

Al

GISEd10

© University of Ct i The Uni ity of Ce icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.
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Thank H M ing!
ank You, Happy Mapping!

Cary Chadwick cary.chadwick@uconn.edu
860-345-5216

Emily Wilson emily.wilson@uconn.edu
860-345-5226

(9 CLEAR

© University of C i The Uni ity of C icut supports all state and federal laws that promote equal opportunity and prohibit discrimination.

College of Agriculrure
and Natural Resources
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