INTRO TO GIS:
DATA, DATA STORAGE,
COORDINATE SYSTEMS

IGME 384 Week 2



DATA MODELS P

THE ‘REAL WORLD’

A GIS data model is the way that geographic- (e.g., an analog map)

scale features or phenomena are
represented in a digital manner.

#
/ REAL WORLD MODEL

» Digital representations ultimately reduce to bin

R Os. THE DATA MODE

* Reducing geographic reality to T and Os is pro (simple example)
blematic and many of the nuances, subtleties,
and idiosyncrasies are lost in digital representat

U GIS data input;
« For example: Analysis and map output.
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DATABASE (relational tables) DIGITAL REPRESENTATION



GIS DATA TYPES

- Two Main Types of GIS Data

- Vector
- Points

* Lines

- Polygons




VECTOR DATA

- Discrete, vertex-based shapes ot
. . j = ®
- Each vertex in a vector shape is refere gﬁrw
nced to a specific XY cartesian point [Betd )
or geographic coordinate location. o ., |Customers
. . ﬁ’ (e :: %1
- By using a discrete, vertex- T g | Roads
based approach, the vector data _
model is generally advantageous for Zoning

representing geographic features that
have discrete

boundaries or edges or can be reduce
d to representation as a single XY

coordinate pair
Lines

+ Points, lines and polygon:s:

discrete edges or boundaries I- ' A
reas

Vector Raster

Points




VECTOR DATA

In addition to the spaftial location, the
record (attribute table) can include a
variety of non-spatial attributes (e.g.
population count)

The specific data of the point, line, or
polygon is typically hidden from
ArcMap-user.

But, using text-based data formats (XML,
KML, or GeoJSON), the user can view

specific vector vertices and coordinates.

Table

E- BB D X

MASSCENSUS2010BLOCKGROUPS

FID | Shape* | STATEFP10 | COUNTYFP10 | TRACTCE10 | BLKGRPCE10 GEOID10 POP_2010
1721 | Polygon 25 025 981100 1 250258811001 0
1910 | Polygon 25 025 981100 2 250259811002 12
1462 | Polygon 25 025 5981100 3 250258811003 6
1456 | Polygon 25 025 981100 4 250259811004 400
3337 | Polygon 25 025 981201 1 250259812011 0
1583 | Polygon 25 025 981202 1 250259812021 207
2023 | Polygon 25 025 981300 1 250259813001 0
1990 | Polygon 25 025 981300 2 250258813002 389
2412 | Polygon 25 025 981501 1 250259815011 12
1562 | Polygon 25 025 981502 1 250258815021 9
1440 | Polygon 25 025 981600 1 250259816001 0
3129 | Polygon 25 025 981700 1 250259817001 0
3127 | Polygon 25 025 981800 1 250258818001 82
2962 | Polygon 25 025 990101 0 2502595901010 0
3599 | Polygon 25 027 700100 1 250277001001 935
3695 | Polygon 25 027 700100 2 250277001002 1323
4839 | Polygon 25 027 700100 3 250277001003 1020
4841 | Polygon 25 027 700100 4 250277001004 888
3567 | Polygon 25 027 700100 5 250277001005 1815
4568 | Polygon 25 027 701100 1 250277011001 2046
3913 | Polygon 25 027 701100 2 250277011002 1233
4581 | Polygon 25 027 701100 3 250277011003 880
4848 | Polygon 25 027 701100 4 250277011004 2721
3871 | Polygon 25 027 701100 5 250277011005 664
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SHAPEFILE(CONTINUED)

The shapefile is the most common
geospatial file you'll come across (industry
standard but also very outdated).

Each shapefile contains three mandatory

files:

SHP (feature geometry)

SHX (shape index position, allows GIS Name

systems to find features quickly) =] Lines.shp

DBF (attribute data) ) Points.shp
58] .

Optional: EPolygons.shp

PRJ (projection system metadataq)
XML (associated metadataq)

Has a Parody Twitter Account @shapefile

Type

SHP |

Shapeﬁle /’ g Lines.dbf

Shapefile
Shapefile

\

EJ Lines.shp
E] Lines.shx


https://twitter.com/shapefiie

OTHER TYPES OF VECTOR DATA THAT
YOU MAY SEE:

* KML stands for Keyhole Markup
Language. This GIS format is XML-based
and is primarily used for Google Earth.
KML was developed by Keyhole Inc which
was later acquired by Google.

* KMZ (KML-Zipped) replaced KML as being
the default Google Earth geospatial
format because it is a compressed version
of the file. KML/KMZ became an
international standard of the Open
Geospatial Consortium in 2008.

KML

- The longitude, latitude components
(decimal degrees) are as defined by
the World Geodetic System of 1984
(WGS84).




GIS DATA TYPES

- Two Main Types of GIS Data

* Vector
* Points
* Lines
- Polygons
* Raster
- Aerial Imagery
- Weather Radar Imagery
* Elevation Data

- Lots of other types

Raster data is not the same as
OSM or Google Maps tiles

Those are rasterized versions of GIS
Projects to display faster, but do
not have the same data
characteristics as the original



RASTER DATA

- The raster GIS data model represents geographi
c features and phenomena as a grid of individu
al cells.

- Used for modeling geographic
entities that are continuous
In nature and have no discrete
boundaries or edges.

- Examples of contfinuous phenomena include te
mperature and elevation.

- Raster data is also the format used for imagery r
anging from aerial photography to space-
based images that can be can be
incorporated into GIS software.




SPATIAL RESOLUTION

Spatial resolution is of utmost 1 m cell > m cell 4 m cell
Importance in raster data: 16 x 16 cells 8 x 8 cells 4 x 4 cells
fineness of detail of a raster dataset | L1 ]

- |tis based on the size of each cell wit EEEEE

h the grid EANEEEN

* For example, the smaller each grid c SR ] ~—
ell, the finer
the spaftial resolution of the raster
dataset.

Raster over the same extent, at 4 different resolutions
0,8 88 0,8 88 08 88 0,8 8,8

* This idea is no different than that of

- digital camera picture pixel resolutio
n.




* GeollFF (Geographic Tagged Image
File Format)

* The GeoTlFF has become an industry
Image standard file for GIS and satellite
remote sensing applications.

* GeollFFs may be accompanied by
other files:

- TFW is the world file that is required to
give your raster geolocation

« XML optionally accompany GeoTlFFs
and are your metadata

- AUX out auxiliary files store
projections and other information.

I

482979 49219 442951




RASTER FORMAT EXAMPLES
(CONTINUED)

- JPEG 2000 (Joint
Photographic Experts Group)

- JPEG 2000 typically have a
JP2 file extension.

- The JPEG 2000 GIS formats
require a world file which
gives your raster
geolocation.




GIS MAPS ARE CREATED IN LAYERS OF
DATA

b~ Annotation
~ N - - Streetnames, Town and Village
e Names, Park Names, Etc.

Areas
of Interest

Malls, Town Halls, Golf Courses,
Fire Departments, Parks, Etc.

Transportation

Local Roads, Private Roads,
Highways, Railroads, Etc.

Hydrography
Streams, Ponds, Wetlands,
Canals, Lakes, Etc.

Municipal
Boundaries

Town, Village, and County Lines




DATA TYPES, EXAMPLE

LLs
» T SQUHIOLG: .,
e




OTHER COMMON GIS DATA FORMATS:
COMMA-SEPARATED VALUES (CSV)

- Simple: read by almost any New John's Apparel CSV s

H H File Edit View Insert Format Data Tools Add-ons Help Last editwas 2 minutes ago Comments
program including the Excel or
= e~ T $ % 0 00123~ Ardal - 10 - B I 5 A-. & - - =-1 |-~ More
Google Docs. —
Ja irst Name
. A B (] D E F G H |
C TeXT f| | e Wh ere Cco | umns are 1 |First Name |LastName Email Company Address1 Address2 City Province Province Code Co
2 Charles Brocade brochuck@hotmail.com 2171 Bay Street Toronto Ontario ON Ca
S e p O rG Te d by C O m m O S G n d rOWS 3  Tom Moffatt tom.moffatt@gmail.com
H 4  Katherine Vasbinder katherinemvasbinder@jourrapide.n 1152 Lauzon Parkway Ambherstburg Ontario ON Ca
G re S e p G rO Te d by | | n e b re G kS . | 5 Adam McFadden adammcfadden@gmail.com 4278 Eglinton Avenue Toronto Ontario ON Ca
| & Kevin Buttler kevinbuttler@gmail.com 150 Elgin St. Ottawa Alberta AB Ca
H H | 7 Emily Macausland emily@Mclausandstationary.com Ontario ON Ca
h W h e n U S e d I n m O p pl n g ’ TWO [ & Jean Lajoie johns-apparel@gmail.com 123 Rue D'example Ontario ON Ca
eX-I-rO CcO | umns are a d d e d -I-O | 19o ieatrice Pendergast pendergastib@gmail .com 13 Casey Crescent Vancouver BritisrT Columbia BC Cal
! my Pond apond@crackinthewall.com Ottawa Ontario ON Ca
h O | d Th e X O n d Y’ Or |OT O n d |O n ° | " Eliza Bennet eliza@eliza.com 89 Dearwood Dr Toronto Ontario ON Ca
12 Beatrice Alighieri beatrice1300@gmail.com 620 Dante's Court Virgil Ontario ON Ca

-
w

* The downside of the CSV is that
they are very easy to break. Just |
one comma in the wrong place |
and the file becomes
unreadable.

N NN 3 A s aa
N =2 © © ® ~N & n b

+ = customers_export E



= Rivers

OTHER DATA FORMATS:

— 0.15-0.20
< Rivers.lyr —0.20 - 0.
LAYER DATA ' o350
—0.60 - 1.00
- LYR (Layer) 100~ 200

- Layer files are used for displaying a set of symbology in a map.
It doesn’'t contain the geographic data itself, layer files simply
specify how the data will be displayed.

- When you share a vector or raster data set, a layer file ensures
the same symbology will be displayed in another map.

- Layer files can represent polygons, polylines, points or raster
data sefts



OTHER DATA FORMATS
OPENSTREETMAP (OSM)

- OpensStreetMap IS the  oints of interest
largest crowdsourcing A

GIS data project of the iaf;a:
plQneT Earth. 5 parkin
"] appar
* The GIS format .OSM is T
OpensStreetMap’s XML- ;
based file format EGMW;C
- Effectively a vector ;
format but served in a &N
file iImage service e JW ﬂ N

ns/QR) | map: © OpenStreetMa)



3 geodatabase.gdb

OTHER DATA FORMATS : 2. )~

D Point

FILE GEODATABASE & popgor

E3 Relationship ——>Re/ationship

- “A file geodatabase is a collection of files in a folder that can store,
- query, and manage both spatial and nonspatial data.”

- Esri created the file geodatabase to be a container for storing
multiple attribute tables, vector and raster data sets.

- File geodatabases offer structural and performance advantages.

- They have fast performance, versatile relationships, compatible
storage for rasters, data compression, customizable configuration

- Within a geodatabase, shapefiles are referred to as feature classes. It
can store more complex data such as networks, raster mosaics and
feature data sets.



PARTS OF A GEODATABASE

- Feature Class

- Feafure Dataset

- Standard Tables
 Relationship Classes

- Attribute Domains



FEATURE CLASS AND FEATURE DATASET

- A feature class is the primary storage unit
for spafial data in the file geodatabase.

* Features within a feature class all share Geodatabase —>E1"'a; Flood-gt.ib.
the same spatial representations (e.g. =yl Municipal <——— Feature dataset
roads are lines) &) landuse_polygon

- E] Parcels
* Feature datasets contain spatially related > - [Z] CityLimits
features (organization container for Feature classes |——» =] CountyBoundary
feature classes) —» =] pemographics

----- {A] PlaceMames ««—— Annotation feature class

* Standard Tables are collections of non- 51 raster_aeria Raster dataset

spatial data observations
* organized by rows and columns

* Each column has a data type
(numerical, text)



GEODATABASES (CONTINUED)

- Aftribute domains are the idea of @
predetermined list of values that
can be used for populating records
iIn a feature class or table.

PowerPoles

- Benefits: Standardization when
creating new feature classes/ _ Height Height
tables. Helps to reduce Domain  |ay B VD FWY 20-30ft| | 3050 ft

Inconsistencies (e.qg. typos)

- Example: online shopping list of | Feature class
states/countries can be used for
populating records in a feature cl
ass or table.

based on




MAP PROJECTIONS REVIEW




WHAT IS A MAP PROJECTION?

- A method of representing
the earth's three-dimensional
surface as a flat two-
dimensional surface.

- Mathematically convert
geographic

- (latitude and longitude)
coordinates into planar
Cartesian (x,y) coordinates




WHAT IS A MAP PROJECTION?

- A method of representing
the earth's three-dimensional
surface as a flat two-
dimensional surface.
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WHAT IS A MAP PROJECTION?

- A method of representing
the earth's three-dimensional
surface as a flat two-
dimensional surface.

- Mathematically convert
geographic

- (lafitude and longitude)
coordinates into planar
Cartesian (x,y) coordinates



DECIMAL DEGREE COORDINATES ARE A WAY TO REFER
TO LAT/LONG COORDINATES IN NUMERICAL/DECIMAL

FORMAT

- 1 Degree is equal to 60 Minutes

- 1 Minute = 60 Seconds

- Using 43°4' 31" as an example, how is this coordinate the same as
43.0753

- The first step is to convert seconds to minutes, or divide 31 seconds
by 60 to get 0.5166 minutes

- The second step is to convert the minutes to degrees,
where you first add the minutes from step 1 which were 0.5166 wit

h 4 and divide that
combined value of 4.5166 by 60 to get 0.0753degrees



DIFFERENCE BETWEEN GEOGRAPHIC COORDINATE
SYSTEMS AND PROJECTED COORDINATE SYSTEMS

- A global or spherical coordinate system such as latitude-
longitude. These are often referred to as geographic
coordinate systems (how data are stored in 3D%)

- A projected coordinate system such as universal transverse
Mercator (UTM), Albers Equal Area, or Robinson, all of which
(along with numerous other map projection models) provide
various mechanisms to project maps of the earth's spherical
surface onto a two-dimensional Cartesian coordinate plane.

- Projected coordinate systems are referred to as map
projections. (how data are displayed in 2D, ArcMap
transforms according to equation)



WHAT YOU REALLY NEED TO REMEMBER
ABOUT COORDINATE SYSTEMS:

A horizontal datum (based on a reference ellipsoid and control points) is used to
mathematically define the earth’s shape and provide a re-
ference for latitude and longitude (or spherical) coordinates;

* Most common is WGS 84

- A map projection mathematically tfranslates a 3D representation of
the earth into a 2D representation which unavoidably creates some distorfion.

* Based on this translation

created through a map projection, spherical coordinates can be converted to
planar (x,y) coordinates;

- A coordinate system can then be derived from an agreed upon origin point bas
ed on map
projections optimized for a particular region and using standard units of measure
ment.



THE UNIVERSAL TRANSVERSE MERCATOR
(UTM) COORDINATE SYSTEM

* Internationally standard

planar coordinate system W ....---.-.- /
« 2D measurement system that locates ‘] 20 Q’

distance based on an origin (0,0)

* In the UTM system, the earth is divided up in 60 z
ones that span
6°of longitude each or 60 zones * 6°= 360°total
covering the entire earth and each UTM
zone is divided into a north and south section

« The equator (0°latitude) is used to mark the bou
ndary between
the north and south sections of each UTM zone.

+ Although the UTM Coordinate system is very use

ful, it also has drawbacks.
' EREEEENEERFEEN
© Why? L ™Ay




DATUMS

* A horizontal datum (set of reference
points), from which we would derive X,Y coordinates, consists of two elements:
reference ellipsoid and accurately known conftrol points

- However, it is important to understand the basic ideas of ellipsoids in a mapping context as
a spot on the earth’s surface can have different coordinate values based on the reference
ellipsoid used to measure the coordinates

- Conftrol points are accurately measured locations used as reference points in land surveying
and for developing datums.

- In the United States, government organizations like the US Coast and Geodetic Survey
physically mark control points with a small metal disk called a benchmark.

- Common datums you will find in GIS datsets include the North American Datum of 1983 (or
NAD 83) and the World Geodetic System 1984 datum (WGS84).
WGS 84 is the datum that is used for most Global Positioning System (GPS) receiver coordinates
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WHAT YOUR FAVORITE

MAP 9?075&1;9&1 VA DER GRNTEN

MERCATOR

YOURE NOT RERLLY INTO MAFS.
RoBNSON

YU HAVE A COMRIRTRGLE PAR OF RUNNING SHES
THAT YOU WEPR EVERMHERE. YO UKE COfFEE AND
ENTOY THE BEATLES, YOU THINK THE. ROBINGON 15
THE BEST-LODKING PROJELTION, HANDS DOWN.

WINKEL-TRIPEL

NATIONAL GEOGRAPHIC ADCPTED THE WINKELTRPEL N
1998, BUT YOUVE BEEN A W FAN SINCE LW BERRE

“Nar GEn"SHOKED VP, YOURE WORRED IT GETTNG

PLAYED OUT, AND ARE THINKING OF SWITZHING T THE.

KAVRAYSKIY. You ONCE LERT A PRV IN DSGUST WHEN
A GUEST SHIVED UP WERRING SHOES WITH T0ES. YOUR

FRVORITE. MUSICAL GENRE. 1S “PosT-".

YoU WANT 70 ANOD COLTRAL MPERAUSH, BUT
YOUVE HEPRD BAD THNGS ABOUT G- PETERS.
YOURE (DNRUCT-AVERSE AND BUY ORGANC. YOU
USE R RECENT-INVERTED SE OF GENDER-NEUTRAL
PRONUNS AND THINK THAT WHAT THE WORLD
NEEDS 15 A RSGUTON N (OMSCOUSNESS.

AGLoge!

N %
gt
YES, YOURE VERY CLEVER.
PEIRCE. QUNCUNCAL

YOU THINK THAT WHEN WE LOOK AT A MAR WHAT WE.
REALLY SEE 15 QURKEIVES. PETER YOU FIRST SAW/
INCEPTION, You SAT SILENT IN THE THEATER RR
Six HOURS, [T FRERKS YOU OUT 0 REAUZE THAT
EVERYONE RROUND YoU HAS A SKELETON INSDE THeM.
YOU HAVE RERLLY LOOKED AT YOUR HANDS,

YOURE NOTA (OMPUCATED PERSEN. YoU LOVE THE.
rmmm PROTECTION; YOU JUST WISH IT WERENT
SQUARE. THE EARTHY NOT A SGUPRE, IT8 A CORALE..
You UKE ORAUES. TEORY S GONNA BE A GIoD DAY!

DYrAxioN

YOU LIKE ISARC ASIMIOV, XL, AND SHOE'S Wi TBES,
YOU THINK THE SEGWAY GOT' A BAD RAP. YOU OWN 3D
GOGGLES, WHICH YOU USE T WEW ROTRTING MODELS
OF BETTER 3D GOGGLES. Ybu TYPE IN DWRAK.

GOODE HOMOLOSINE

THEY SA¢ MAPPING THE EARTH ON A 2D SURFALE. 15

LIKE FLATTENING AN ORANGE PEEL, WHICH SEB'S

ERSY ENOUGH ToYou. YOU LIKE EASY SOLUTIONS, You

THINK WE WOULDNT HAVE. 0 MANY PROBLEYS F VED
JUST ELECT MO PECPLE To (oNGRESS NSTEPD

OF FOLITICIANS. YOU THINK AIRUNE'S SHOULD JUST B
0D FREM THE RESTAURANTS NEAR THE GATES PO

SERVE THAT ON BOPRD. YOU CHANGE YOUR CARS 0L,
BUT SECRETLY WONDER I YoU REALLY AEZ20 TO.

2z
CARREE.

(ERORECTANGXAR)

YOUTHINK THE ONE 15 FNE. YOU LIKE HoW Xm0 Y
AP  LATITVOE AND LONGITUDE. THE OFER

PROTECTIONS OVERCONPLGATE THINGS. YoU LANT 1E:
O SP ASKING ABOUX AR 500U (AN ENTDY DODER.

WATERMAN BUTTERRY

@

REALY? YOU KNOW THE WATERMAN? HAVEOU SEEN
THE 1909 (AHILL MAP TS GASED— _ Yty HWE A FRAMED
REPRODUCTON AT HOME?! WHOA. ..LISTEN, FORGET

THESE QUESTIONS. PRENDU DOING ANYIHING TONIGHTY



https://pubs.usgs.gov/gip/70047422/report.pdf
https://www.xkcd.com/977/

ARCGIS PRO



ARCGIS PRO STARTS WITH THE PROJECT

Blank

574 Lab 6 Lab6_Sewers ChristmasOrname... Geoprocessing Planet Sodus Point Student Map 378 Lab 7 r
Global_Scene.aptx

& Open another project Local_Scene.aptx Blan k

Map.aptx
I Select another project template GlObaI_Scene.a th
Local_Scene.aptx
Map.aptx

¥ Select another project template

About ArcGIS Pro




ARCGIS PRO STARTS WITH THE PROJECT

Blank
574 Lab 6 Lab6_Sewers ChristmasOrname... Geoprocessing Planet Sodus Point Student Map 378 Lab 7 r
Global_Scene.aptx
& Open another project Local_Scene.aptx B]an k
Map.aptx

I Select another project template GlObaI_Scene.a th

Name RIT484 Demo
Local_Scene.aptx

Location | C:\Users\Justin D. Cole GISP\Documents\ArcGIS\Projects
Map.aptx

V| Create a new folder for this project

¥ Select another project template

About ArcGIS Pro




HEN YOU START THE PROJECT YOU
LL SEE THE CATALOG PANE

Project Home Analysi: View Imagery Share Not signed in ~

=5 New Layout = = Toolbox ~ % Add -
\ﬂ Import Map @& Add Folder 2 New ~

2] Task ~ ¥2 Import  jtem ~

Catalog X

Project w [— » Project »

= Toolboxes Name

f&5i Databases =1 Toolboxes ,
fe7 Styles 51 Databases Toolboxes
M Folders 2 Styles Databases
F Locators I Folders ? Styles
Portal # Locators This item cannot have metadata. . | Folders
My Content Locators

Groups
All Portal
Living At

% Favorites

5 Items 1 Item Selected




THE RIBBONS AT TOP GIVE YOU ACCESS TO
TOOLS DEPENDING ON WHAT YOU ARE DOING

Project Home Insert View Imagery Share Not signed in ~
I ~C : a i v Bl

¥ g ! L

History Python ModelBuilder Environments Tools Ready To C Union Generate Raster  Function
Use Tools~ Near Table Functions ~  Editor

tents Catalog X

Project w [— » Project »

= Toolboxes Name

f5i Databases 1 Toolboxes

{7 Styles 51 Databases = Toolboxes

&1 Databases
™ Folders [ Styles

I fF Styles
%A Locators ™ Folders y
Portal FA Locators This item cannot have metadata. !‘ Folders
ki Locators
My Content
Groups
All Portal
Living At

Y Favorites

5 ltems 1 Item Selected Geoproce:




INSTEAD OF JUST SETTING LOCATIONS TO FOLDERS YOU
HAVE THE ABILITY TO ADD OTHER LOCATIONS AS WELL.
SUCH AS DATABASES

.‘-*f,'kﬁ " -
= L ATCGIS Pro - RIT484 Demo - Catalo 2 - " =5 New Layout ~ Toolbox ~ 2 Add ~
Project Home Analysis View Imagery Share Not signedin = £ : L{l,j lmporT Map 'ﬁ Add Folder / New ~

New Layout = % Toolbox ~ 2 Add ~ Lt
¥Rimport Map 3% Add Folder % New ~

1 Connections ~ __] Task ~ Vs Import

ew ; . Xels]
Map ~ ¥3 Connections ~ (2] Task ~ 2 Import  |tem ~

Contents

4 Project
1 Toolboxes
&1 Databases
[ Styles
M Folders
A Locators

4 Portal

Catalog X

o [—> Project »

Name

1 Toolboxes
f5i Databases
[ Styles

N Folders

FA Locators

This item cannot have metadata.

= Toolboxes
51 Databases
[ Styles
I Folders

Add Folder

£ Locators
My Content

Groups | Add Database

All Portal

Living Atlas ¥ New File Geodatabase

% Favorites

New Database Connection

Add Server

New ArcGIS Server
New WCS Server
New WMS Server
New WES Server
New WMTS Server

5 ltems 1 Item Selected | J Geoprocessing

Favorites are a way to share
these between projects




WHEN A PROJECT IS MADE SO ARE
CUSTOM AREAS FOR TOOLS

Home Analysis View Imagery Share

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~

Not signed in ~

. Add
Connections ~ (2| Task ~ 2 Import  |tem ~

Catalog X

Project &, D !_ » Project » Toolboxes »
1 Toolboxes Name Type
51 Databases @ RIT484 Demo.tbx Te

Toolb
7 Styles

Databases
Folders

g Styles
3 Locators

Folders

Portal

Locators
My Content
Groups
All Portal
Living Atlas

Y Favorites

1Item 1 Item Selected




WHEN A PROJECT IS MADE SO ARE CUSTOM
AREAS A DEDICATED GEODATABASE

Home Analysis View Imagery Share

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~

Not signed in ~

. Add
Connections ~ (2| Task ~ 2 Import  |tem ~

ents iz

Project € 1) [ » Project » Datab
=1 Toolboxes Name
f51 Databases @ RIT4)¢ Demo.gdb
2 Styl Tags = Toolb
7 Styles
Databases
Folders Summary >
g &2 Styles
3 Locators
L. Folders
Portal Description
Locators
My Content
. Credits
All Portal

Living Atlas PR TR
° Use limitations
Y Favorites

Extent

Scale Range

1Item 1 Item Selected




WHEN A PROJECT IS MADE SO ARE
CUSTOM AREAS FOR STYLES

Home Analysis View Imagery Share

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~

Not signed in ~

. Add
Connections ~ (2| Task ~ 2 Import  |tem ~

ents iz

Project € D [ » Project » Styles »
=1 Toolboxes Name
f5i Databases * Favorites

Toolb
7 Styles

Databases
Folders

¥ Locators Styles
Portal # ColorBrewer Schemes (RGB) Select an item to view its metadata. Folders
My Content Locators
Groups

All Portal

Living Atlas

Y Favorites

5 ltems 0 Items Selected




WHEN A PROJECT IS MADE SO ARE CUSTOM
AREAS FOR ADDRESS LOCATORS

Home Analysis View Imagery Share Not signed in ~

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~
y

Add
2 Import  |tem ~

Connections ~ (2| Task ~

Catalog X

Project < D !_ » Project » Locators

=1 Toolboxes Name

f51 Databases Esri World Geocoder
Toolb
=7 Styles XY provider
) Databases
Folders
2 Styles
%% Locators
Folders
Portal Metadata is unavailable for this
Locators

My Content item

Groups
All Portal
Living Atlas

Y Favorites

2 ltems 1 Item Selected




WHEN A PROJECT IS MADE SO ARE
CUSTOM AREAS FOR FOLDERS

Home Analysis View Imagery Share

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~

Not signed in ~

. Add
Connections ~ (2| Task ~ 2 Import  |tem ~

Catalog X

Project &, D !_ » Project » Folder:
=1 Toolboxes Name
f5i Databases i) RIT484 Demo
= = Toolb
fe Styles I GISData e o ’ Tags
: Databases
Folders Summary
2 Styles
#:¥ Locators
P Folders
Portal Description Locat
ocators
My Content
o Credits
All Portal
Living Atlas o
. Use limitations
Y Favorites

Extent

Scale Range

2 ltems 1 Item Selected




IT IS FULLY INTEGRATED WITH ARCGIS ONLINE
AND CAN MANAGE MULTIPLE ACCOUNTS

New
Open
Save

Save As

Portals
Licensing
Options
Python

Add-In Manager

Help

About

https://www.arcgis.com/

Signed in as jdco

edu_UW_Mad

ustincole.maps.arcgis.com/

Available : Not signed in

https://ritarcgis.maps.arcgis.com/

Available : Signed in as j

drit.edu_RITArcGIS

jdcgla@rit.edu (Rochester Institute of Technology) ~

Rochester Institute of Technology

Sign o
Manage Portals

Switch Active Portal ~




IT IS FULLY INTEGRATED WITH ARCGIS ONLINE
AND CAN MANAGE MULTIPLE ACCOUNTS

Home Analysis View Imagery Share ritedu (Rochester Institute of Technology) ~

5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~
. Add
Connections ~ (2| Task ~ 2 Import  |tem ~

Catalog X

D !_ » Portal » My Content »

Project
= Toolboxes Name Type Owner

= Survey-JDC 151H RIT

f51 Databases
Toolb

W Survey-Justin Brick City Project

7 Styles
Databases

I Survey-Justin Cole Brick City Project

Folders N
Styles

¥ Locators B Survey-RIT 382 Campus
Folders

B4 UAV_Planning382
Locators

Portal
My Content
Groups
All Portal
Living Atlas

Y Favorites

5 ltems 0 Items Selected




ALL OF YOUR ARCGIS PROJECTS ARE ACCESSIBLE
(AS WELL AS ANY GROUP PROJECTS)

Home Analysis View Imagery Share
5| New Layout - % Toolbox ~ % Add ~ ﬁ
¥ Import Map % Add Folder % New ~
4

ritedu (Rochester Institute of Technology) ~

Add
Connections ~ (2| Task ~ 2 Import  |tem ~

ents iz

Project G 1) [E]» Portal » Groups » ISTE 484 Spring 2019
= Toolboxes Name Type Owner
f51 Databases Houston Evacuation Map
= Toolb
=7 Styles Bissen Houston Evacuation Map Via /16 95 v rited
: - Databases
Folders

£ V- 2 Styles
3 Locators L

. E : Folders
Portal . \

% Locators
My Content
Groups

Al Portal Tags Hurricanes, Roads, Evacuation

Living Atlas Routes, Houston

Y Favorites Summary

This map shows hurricane evacuation routes
in Houston, Texas

Description
Credits

Use limitations

Extent

Scale Ranae

2 ltems 1 Item Selected




Project Home
-] New Layout ~

rJ Import Map

#

Ney
Map ~

Project
i Toolboxes
f5i Databases
=2 Styles
Folders
F Locators
Portal
My Content
Groups
Al Portal
Living Atlas

% Favorites

Connections ~

ALL OF ARCGIS ONLINE'S PUBLIC AN

LIVING ATLAS ARE ALSO AVAILABLE

Analysi

Toolbox ~ 2 Add ~ , S
2% Add Folder €2 New ~
- . Add
Task ~ 2 Import  |tem ~

Catalog X

) o rr Portal » All Portal Search Result for ‘transportation’ »

Name Type Date
2] World Transportation
™\ USA Transportation Terminals
| Imagery with Labels and Transportat
kA 2016 ACS Transportation to Work - T
kA 2016 ACS Transportation to Wo
[E\ WSDOT - Regional Transportation PI
The National Map - Transportation
| Transportation Improvement Prc
[E\ Australia Public Transportation Spen
[ National Highway Network
| Transportation Improvement Prograr
kA Intermodal Freight Facilities
Predominant Means of sportatio
Predominant Means of Transportatic
LA TRANSPORTATION_austin_metro_trai
Hennepin County Transportation Ma
" North America Transportation Termi
| Transportation Alternatives Program
kA Regional Transportation Plan Lines
21 World Transportation (for Export)
| MATPB Transportation Improvement

kA Regional Transportation Plan Poin

D!

99 ltems 1 ltem Selected

L3

transportation

Tags world, transportation, street, road,
streets, roads, railroads, airports, street

names, road names, street labels, road labels,
name, label, labels, highways, highway names,

highway labels, names, reference, basemap,
esri_basemap, general availability

Summary

This reference map provides a
transportation and street name labels
reference overlay that is particularly useful
on top of imagery.

Description
This map presents transportation data,

including highways, roads, railroads, and
airports for the world.

The map was developed by Esri using Esri
highway data; Garmin basemap layers; HERE
street data for North America. Europe.

A Toolboxes
&1 Databases
lF Styles
I Folders

kA Locators

L) World Trapennrtatinn
o -
"N USA Trans| B AddToNew » [H]

: Imagery with Labels and Transport ‘=

+
LA 2016 ACS Transportation to Work - &4

yp
Tile L
Map

Global Scene

Local Scene



A DOWNSIDE IS NOT EVERY STYLE IS IN ARCGIS
PRO, BUT THEY ARE JUST A FEW CLICKS AWAY

- Because of the Project Based P e e TROTSTAM e
Nafure Of ArcGIS Pro Styles i - -
were not included

* You can search all of ArcGIS

O n | i n e ( PorTO |) for STY' es TO ﬁ n d All sy-stem styles System styles in the project
3D ArcGIS 2D
=" e
. gD Signs and Signals ArcGIS Colors
° W h e n yo U fl n d 'I'h e S'I'yl e yo U gg ?:;i;icrf;?on ColorBrewer Schemes (RGB)
want you can right click and oo B
Odd STY'G 3D Vegetation - Thematic

V| ArcGIS 3D

Procedural Symbols

* You can Also add and remove
other styles intfo your project
through the style group




CATALOG IS ALSO AVAILABLE AS A SIDE PANEL
IN OTHER WINDOWS SUCH AS MAPS OR SCENES

F Toolboxes
oolboxes Cata|Og Catalog C

f&1 Databases Pane View k
7 Styles

N Folders

3 Locators

A

- Convert Link Catalog Catalog Contents Python Tasks Reviewer Workflow Navigator
_]Map v Views ~ Pane View Rules Manager~




MAPS ARE CREATED USING THE INSERT RIBBON (YOU
CAN ALSO CREATE BASEMAPS, SCENES, AND LAYOUTS)

o3 2 New Layout ~ = Toolbox ~

x;} Import Map & Add Folder

- All of these live within the

project so you can have as
many as you nheed

* There is also an Import Map

command which will bring in
your ArcMap MXDs and
convert them to ArcGIS Pro

« We will create a new

Basemap first



X

€ > [ ]> Portal » Living Atlas » v Q|| Search Portat: Living Atlas pel
REATING A BASEMAP =
4 Project Name Type Date

f5i Databases L") World Imagery h Tile Layer 1/10/2

i Folders 2\ World Topographic Map
= C -I- [ b I ﬁ . kr:‘ —L_L '1 —L_r | Por:/lal/ Content t.: :IJ\:)::OT;:::::S i
reating a basemap gives you n 2 " )
.I.h .|:| M b' | '_I_ _I_ h Add Add Select Select By Select By 8 Groups £ Terrain
Data = Preset ~ ~  Attributes Location All Portal B\ World Traffic Service
e eXI I I y O O V e O n e k Living Atlas ) National Geographic World Map

mulfiple maps use the same e e

Add data to the map.
s Desktop

reference map but you can | B
CUSTomlze IT 3 Add data using a local path or URL

R XY Point Data
Add xy point data to the map.

Name | World Imagery Default

* These work the same was as The 1. ) S
bosemg pS WIThIn ArCMOp ,é:dd réut;evént[ayerto the map. OOOM, foral» bung s R

ﬂ Query Layer
f&1 Databases E Terrain A Imagery Layer

- You can add layers from the | Avdawyiaeomenn SEEERNEERS YT ———,
LiVing AT'OS : 15t Address Layer Portal [E) USA Forest Type

Add address layer to the map. by My Content [} Terrain: Multi-Directional Hillshade

Organize ¥ New ltem ¥ 4 &M Categories ~

4 Project Name Type DEIG

3 Groups [\ Sentinel-2 Views

o op o 5
g Multidimensional Raster Layer All Portal [\ Ground Surface Elevation - 30m

¢ YO U C O n O |S O O d d e | eVO Ti O n Add multidimensional raster layer o Living Atlas E usa Réad Densrlty ,
sources to all for 3D data ' - —

. _ I Desktop
+ Elevation Source

O n O |ys I S O n d d IS p | O y Add an elevation source to the '*_ Elevation Surfaces (All Types)
ground.
‘



CREATING A MAP

- When you Insert a New Map it
| will open the world with one of
- the default basemaps

Topographic Dark Gray Canvas Light Gray Canvas

 Click on the basemap button to

B find your custom base map
g

Basemap

- Then You can start to create
your map

- We are going to use the census
data from ArcGIS Online 1o look
at the symbology options




D« All Portal  Search Result for ‘census’ »

Organize ¥ New ltem ¥
4 Project
Databases
N Folders
Portal
My Content
8 Groups
All Portal
Living Atlas
4 [[3 Computer

i Desktop

ADD IN THE HOUSING DEMOGRAPHICS IN THE 2010
CENSUS LAYER (TIP SEARCH FOR 2010 CENSUS)

o . . -

Project Insert

«=)
v

AR
Explore

Drawing Order

4 r Map
census

Name

" USA Households by Census Block
™ USA Census Block Group Boundaries
™\ USA Census Tract Boundaries

" USA Census Populated Places Areas
kA Housing Demographics in the ?kow'
kA Household Demographics in the 201
A Race Demographics in the 2010 Cen
kA Age and Gender Demographics in th

Name | Housing Demographics in the 2010 (| Default

Analysis View Edit

‘ > am B0
NER2 l i "] | |
Add
Data ~ Preset ~ v

“™ Bookmarks Go
=7 v To XY v

Catalog

Type Date

Layer Package 2/5/2C
Layer Pa 4/11/2
Layer Package

Layer Package

Feature Layer (Hos

Feature Layer (Hos

Feature Layer (Hos

Feature Layer (Hos

Basemap

Time
| 1 [E= Attributes
B N

Select Select By Select By
Attributes Location

Imagery Share Appearance

Add

’:] Map X ": JDC Basemap

4 Block Group (1)
360550131.031

77.6749212°W 4

Infographics Me

K = g

t.edu (Rochester Institute of Technology) ~

— [ 1 ) Pause

View Unplaced
Download

Map ~

Convert To
Annotation

e Locate
More ~

Maps
Toolboxes
Databases
7 Styles
Folders

Locators

Geoprc

SUONEIYNON




ALL SYMBOLOGY IS WITHIN THE APPEARANCE
RIBBON WHEN YOU CLICK ON A LAYER

Project Map Insert Analysis View Edit Imagery Share Time Labeling Data

=2 In Beyond 1:200,001 - B
VJ’; Out Beyond 1:600,000 v _J Swipe

tza Clear Limits

Contents

Drawing Order
4 r Map
4 || Household Demographics in the 2010 Census
4  State
County

4|V Tract

O
4 || Block Group
[

P |v| JDC Basemap

1:40,483

Catalog

00% =+ Masking ~
G

| Display Filters
Symbology .
3 "% Import

All~
’:] ) Symbolize your layer using one symbol
Single Symbol
Draw using single symbol.
Symbolize your layer by category
Y Unique Values
Dr ategories using unique valu
multiple field

Symbolize your layer by quantity

Graduated Colors
uantitie: g gra

Proportional Symbols

antities using proportional
Dot Density
Draw quantities using dot density.

Symbolize your layer using symbol attributes

Dictionary
tures using a bol diction:

77.6776153°W 43.1021762°N

[ /]

Primary symbology

Single Symbol
Symbol -

Label

Description

Geoprocessing Catalog

SUONEIYNON




SYMBOLOGY

,.5] - ”‘ Masking

Swipe — Display Filters
Symbology
-k &S Import
All~

D A Symbolize your layer using one symbol

Catalog
Kl “_‘rﬁa Single Symbol

- Draw using single symbol.
| Symbolize your layer by category

1 | Unique Values

Draw categories using unique values of one or

multiple fields.
Symbolize your layer by quantity

Graduated Colors
Draw quantities using graduated colors.

Graduated Symbols

Draw quantities using graduated symbols.

Unclassed Colors

Draw quantities using an unclassed color
gradient.

Proportional Symbols

Draw quantities using proportional symbols.

.S. Censut
Dot Density

Draw quantities using dot density.
Symbolize your layer using symbol attributes

Dictionary

Draw features using a symbol dictionary and
rule set.

growncroft g, Primary symbology

-"»
Graduated Colors

YU vuu o

=
e e |

Draw categories using unique values of one or multiple fields.
. Symbolize your layer by quantity
il Graduated Colors
‘ Draw quantities using graduated colors.
Graduated Symbols
Draw quantities using graduated symbols.

Unclassed Colors
Draw quantities using an unclassed color gradient.

Proportional Symbols
Draw quantities using proportional symbols.

Dot Density
Draw quantities using dot density.

Symbolize your layer using symbol attributes

: Dictionary
=4/ 40.0UUV...

Symbology - Block Group

[ /) ‘ '/j

Primary symbology

Graduated Colors

Field 2010 Population Densily.
Normalization  <None>

Method Natural Breaks (Jenks)

Classes 8

Color scheme _-

Classes Histogram Scales
More ¥
Upper value Label
2010.7 <£2010.7000...
<4746.5000...
<£7990.1000...

£12927.800...

<£41040.000...
£75833.300...

239836.1 <£239836.10...




_LABELING IS DONE THROUGH THE LABEL
RIBBON

Project Map Insert Analysis View Edit Imagery Share Appearance Jdcgla@rit.edu (Rochester Institute of Tect

Class Class 1 - ‘_I =% In Beyond <None> - N || Pause
; : . AA AA Aa Tahoma 110 ~ A A ; — ;
V| Label Features In This Class #== Out Beyond <None> v £ View Unplaced

Label Boundary Landform/P... gl Landmark/P... Regular v - Basic Boundary
Field NAME ] 2 Clear Limits Polygon (Polygon) More ~




RING YOUR MAP COMES FROM THE
RE RIBBON

2R%,
> >

Project Map Insert Analysis View Edit Imagery Appearance Labeling Data

ALK = &

Project Map Mobile Layer Web Web Web Jobs Data Project Map Layer
Map Map Layer~ Style ~ Stores Template File File




CREATING A FEATURE CLASS

Open the Catalog View or

Pane

: * [P Feature Dataset
Find your Geodatabase and i N @ Feature Case
Open [t - , BB Table
Inside the File Geodatabase " B Relationship Clas
(or Feature Dataset) right click * ) FeElrEss,

PF—;H Mosaic Dataset

or file new, then Feature Class =

“* Toolbox




CREATING A FEATURE CLASS

- Inside the File Geodatabase
(or Feature Dataset) right
click or file new, then Feature
Class Type of features stored i the feature

class.

Polygon

 Enter a Name and Alias __

. A”OS COn hgve Spdces Ond M Values - Coordinates include M
OCTUO' ﬂ(]me, ﬂ(]me is hOW _I_O values used to store route data.

V] Z Values - Coordinates include Z

SOve The dOTO in your values used to store 3D data.
geodatabase

- Pick you feature type
- Poinft, Line, or Polygon




CREATING A FEATURE CLASS

- Define your attributes or
fields you will collect

- For the example in class you
will create a type text field

- Once we get this part click
next and then define the
projection




CREATING A FEATURE CLASS

Spatial Reference
o o ® o o

Select the Coordinate System to view the
available options.

- Define your attributes ey

NAD 1983
StatePlane

- For the example in class you will New York
create a type text field

3103 (US
Feet)

¢ Once We e-l-. This pOrT Clek neXT XY Coordinate Systems Available
and then define the projection <%

INALU 105 SudlErialic INEW TOIK LCliual 1

i | Use Stato Plane NAD w0 st e
1983 New York West (US Feet) i ok Long

NAD 1983 StatePlane New York West FIP
D 1983 HARN (Meters)

- CliCk NeXT Through 'I'he d|fferen'|' D 1983 HARN (US Feet)

D 1983 NSRS2007 (Meters)

S C re e n S D 1983 NSRS2007 (US Feet)

Page 3/6

Previous Finish Cancel

Geoprocessing




CREATING A FEATURE CLASS

Tolerance is the minimum distance between
coordinates before they are considered equal.
atin

- Define your attributes S
+ For the example in class you will —
create a type text field

- Once we get this part click next
and then define the projection

- We will use State Plane NAD
1983 New York West (US Feet)

- Click Next Through the different
screens

Reset To Default




CREATING A FEATURE CLASS

- Define your attributes

- For the example in class you will
create a type text field

- Once we get this part click next
and then define the projection

- We will use State Plane NAD
1983 New York West (US Feet)

- Click Next Through the different
screens

Resolution

All coordinates stored in a feature class are
snapped to an underlying coordinate grid.
Resolution is the cell size of this grid.
Decreasing the resolution may reduce the data
storage needs but may reduce the coordinate

ccuracy.

The coordinate range or domain extent defines

the minimum and maximum coordinate values
which can be stored.

V| Accept default resolution and domain exten

XY Resolution

0.00032808333z Foot US

Z Resolution

0.0001 Meter

Min  -100000 Max 90071982547+




CREATING A FEATURE CLASS

- Define your attributes

- For the example in class you will
create a type text field

- Once we get this part click next
and then define the projection

- We will use State Plane NAD
1983 New York West (US Feet)

- Click Next Through the different
screens

Specify the database storage configuration.

Configuration Keyword
® Default

This option uses the default storage
parameters for the new table/feature
class.

Use Configuration Keyword

This option allows you to specify a
configuration keyword which references
the database storage parameters for the
new table/feature class.




DITING OR DIGITIZING

To create data you will need to use the Edit Ribbon

This can be found like any other toolbar or in the main menu as the
pencil with some dots and lines

To edit you need layers to edit (the vector data you are working on)

The editor will activate when you specify the start editing command

Anything you do in an edit session will be temporary until you save
your edits




DITING

If you have your symboloy set before you
start editing it will add it to your feature
template

Map X

al Systems

To add a new feature, click on the one |
you want to add and then draw it on the
map

To finish a line feature you can either
double click or hit 2

E=| Attributes

Once you have a feature you can click
on the aftribute button and type in the
attributes into the table



Search
E D |-|-| N G All Tools My Tools

v Alignment

> Move

*J Rotate

- To edit an existing feature, B
you can use the modify tool

Transform

- Just single click to edit the
attributes or double click to

7 Align Features

edit the geometry e

- Once you are done you will .
start to see your features ) Replace Geometry
Oppegr On your mgp ©& Replace Multipatch
document

#_ Continue Feature
‘ Extend or Trim

7~ Fillet
Generalize

v Divide

t11 Planarize



SAVE EDITS

Make Sure to Save Your Edits




ASSIGNMENTS

- Readings

- https://learn.arcgis.com/en/arcgis-book/chapter4/

- hitps://www.esri.com/about/newsroom/arcnews/opening-
data-to-the-people/

- hitps://www.esr.com/about/newsroom/arcnews/qis-for-
refugees-by-refugees/

- Lab 2 - Due February 1st

- If you want more practice with ArcGlIS Pro - https://
learn.arcgis.com/en/projects/get-started-with-arcgis-pro/



https://learn.arcgis.com/en/arcgis-book/chapter4/
https://www.esri.com/about/newsroom/arcnews/opening-data-to-the-people/
https://www.esri.com/about/newsroom/arcnews/opening-data-to-the-people/
https://www.esri.com/about/newsroom/arcnews/gis-for-refugees-by-refugees/
https://www.esri.com/about/newsroom/arcnews/gis-for-refugees-by-refugees/
https://learn.arcgis.com/en/projects/get-started-with-arcgis-pro/
https://learn.arcgis.com/en/projects/get-started-with-arcgis-pro/

