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GEOSPATIAL REVOLUTION

- https://www.youtube.com/watch?v=72dQjc30YPOk
Penn State Public Broadcasting


https://www.youtube.com/watch?v=ZdQjc30YPOk

GEOSPATIAL TECHNOLOGY

Technology that is used to collect, create, manipulate, and store
geographic information.

* Geographic Information Systems (GIS)
- Global Positioning System (GPS)

- Remote Sensing



WHAT IS GIS?

- AGIS is a computer-based system to aid in the collection,
maintenance, storage, analysis, output, and distribution of spatial
data and information. — Paul Bolstad

* A geographic information system (GIS) is a framework for
gathering, managing, and analyzing data. — ESRI



WHO USES GIS?

- Education

- Health

- Public Safety

- Natural Resources

- Transportation

- Utilities — Electric, Gas, Water, Telecommunications
- Government

- Real Estate



EARLY GIS — SPATIAL ANALYSIS
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Frere de Montizon’s Population Map of France in 1830
1 dot = 10,000 people

Original map by John Snow showing the clusters of cholera cases (indicated by
stacked rectangles) in the London epidemic of 1854. The contaminated pump is
located at the intersection of Broad Street and Cambridge Street (now Lexington
Street), running into Little Windmill Street.
https://commons.wikimedia.org/wiki/File:Snow-cholera-map-1.jpg



https://commons.wikimedia.org/wiki/File:Snow-cholera-map-1.jpg

BRIEF HISTORY *

* Invented in Canada in the late 1960's and developed into the Canada
Geographic Information System

* First published use of term Geographic Information System was in
August 1968 by Roger Tomlinson

* In 1964-65, Howard Fisher created one of the first computer
mapping software programs known as SYMAP at the Northwestern
University.

* In 1970's — 80's, software development & commercial GIS

* ESRI, MapInfo, ERDAS, GeoMedia, CARIS, MOSS, GRASS, QGIS,
and many more



ASKING SPATIAL QUESTIONS

e Whatisat...?

L O Cat | O n * What exists at a particular location?

e Where is it?

C O n d It I O n ¢ Find location where certain conditions are satisfied.

* What has changed since?
¢ Differences in an area over time.

e What spatial patterns exist?

P atte rn S e Spatial relationships between geographic data.

e What if ...?

M O d e | I n g * Predict cause and effects of new scenarios.




G =GEOGRAPHIC
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| = INFORMATION

- Referred as attribute data

» Contain information about
the geographic data
arranged in rows and
columns

* Example: A map of

1_2018_us_county

counties in USA, the
attri b Ute S i n C I U d e CO U nty pi:ag:: 31STATEFF COUNTYFP UCUE:ET'ZNS 3?;&;);0 = NAME = CGU:QMELSAD

Polygon |53 01513275 53069 |Wahkiakum Wahkiakum County
Polygon |35 00933054 35011 De Baca De Baca County
N a m e C O U nt F I P S State Polygen 00835876 31109 |Lancaster Lancaster County
’ I Polygon 00835886 31129  |Nuckolls Nuckolls County
Polygon 01804523 (72085 |Las Piedras Las Piedras Municipio
F I P S a re a Polygon 01265772 46099 |Minnehaha Minnehaha County
, I "= Polygon 01383949 48327 |Menard Menard County
Polygon 00277310 06091 Sierra Sierra County
Polygon 053 00516873 21053  [Clinton Clinton County
Polygon 063 01074044 39063 |Hancock Hancock County
Polygon 189 01383880 43189 |Hale Hale County
Polygon 027 00161539 01027 |Clay Clay County
Polygon 011 01383791 48011 Armstrong Armstrong County
Polygon 003 01074015 39003 |Allen Allen County
Polygen 189 00348794 13189 |McDuffie McDuffie County
Polygon |5 m 01581115 55111 Sauk Sauk County
Polvaon 137 00069902 05137 [Stone Stone Countv

1T E (0 out of 3233 Selected)




S=SYSTEMS

- Hardware and Software

= . ™ Maptitude

]
Geographic Information System

GRASS GIS

Many more...

- System for Automated Geoscientific Analyses

GeoMedia



COMPONENTS OF GIS

Software

Network

'\I o
el

Hardware

Procedures




FUNCTIONS OF A GIS

- Capture

- Store

- Query

* Analyze
- Display
- Output



CAPTURING DATA

Paper maps
>
Coordinates
480585.5, 3769234
483194.1, 3768432
485285.8, 3768391
484327.3, 3768565
483874.7, 3769823



STORING DATA

The “Paper Map World” (analog)

POINTS LINES

° \——'\_/__
Dof of Ink
Dragoed fow of Ink

The “GIS Map World” (digital)

X, Y coordinates ¢
@ (Vector)

E[ (Raster)
" CellCol, Row SEFTT

POINTS are stored as LINES are stored as a
individual X, Y set of mathematically
coordinates (Vector) or connected X, Y

as individual Column, coordinates (Vector) or
Row cell entries in a as a set of connected
grid (Raster) grid cells (Raster)

Dragoed and filled
fiow of ink

(Vector)

[RaSter] Q

AREAS are stored as a set
of mathematically connected
X, Y coordinates defining the
boundary (Vector) or as a set
of contiguous cells defining
the interior (Raster)




QUERY DATA

* Identifying specific features

* Identifying features based on
conditions

 Massachusetts counties with a
population greater than 300,000




ANALYSIS

- Proximity

* Overlay

- Network
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OUTPUT

Paper map Internet

Massachusetts ) Highways

Cartography Basics
September 2019

o T

MA.jpg NewMexico.aprx



RELATED TECHNOLOGIES

 Computer Cartography
@/ * Computer Graphics/Animation
* Computer-aided design (CAD)
- Database Management System (DBMS)
* Global Positioning System

- Remote Sensing

- Statistics



MODERN GIS

Cartography —
Computer-Aided Design (CAD)

Surveying and Photogrammetry
Spatial Analysis o G I S
Remote Sensing

Spatial / Network Modeling

Database Analysis —



GIS EVOLUTION

Time

Source: Dr. Shawn Penman



CATEGORIES OF GIS USERS

Data Doers GIS Professionals
Flow
\ Analysts Using GIS as a
Users Decision Support Tool
/ wper Level Management
; ; Viewers and “the masses”

There are specialized software tools for each user group




ARCGIS




ARCGIS

* Developed by ESRI

* Arc/INFO in 1981
* ArcView GIS in 1990's > ArcMap > ArcGIS in 2000's

- Products

o Q O

-
ArcGIS Online ArcGIS Pro ArcGIS Enterprise
Flexible mapping server software

Complete SaaS mapping platform MNext-generation desktop GIS

9 N O[? Dev

ArcGIS Living Atlas of the World ArcGIS Apps ArcGlS for Developers

Data for the planet

Focused GIS applications Develop your own apps


https://www.esri.com/en-us/arcgis/products/index

DATA MANAGEMENT

DO NOT store projects and T
data in Documents folder Basemap

Boundaries
Census
Elevation

- Consistent File Structure

General Background

- Standardized Naming e
Conventions Imagery

LandCover

- No spaces in names Parcels

Topography
Transportation
Projects
Project A
Backups
Data
Documents
nm_rivers.shp MXDs
Maps_images
Reports
abg_hospitals.gdb Temporarygisfiles

nm_roads.shp

bern_tracts.shp




METADATA

Map Catalog X

* At very least fill out data OO - rommirric
source, date, and a few

. Copper FCC_F23 ble_FCC_F2

comments about the project. ... Type

i Tags

2ss_FCC_F22 Form 4

Type Metadata Geography Table

Map X Catalog 7 Counties_southwest X

Item Description

[rounties_sout
The

Thumbnail
Credits
Fe

Ed|t Me"t‘adata Rural Bro

Use limitations

Extent

Scale Range

I
.
.




DATA MANIPULATION

* Only use ArcCatalog to copy, move or delete GIS data and not
windows explorer

Map Catalog X

- T v Folders v MNMData v

omputer » Data (D:) » class S81L » lectures » data examples b examples datatypes »

Includeinlibrary v Sharewith v B New folder

limage Name
data_sxamples
terLaketle

examples_coordinates -
amples_data_ models N

e info
camples datatypes
CraterLakeElevation

DB

medicel_facilties
9

] o9pEc:

] ogpEC1010

medical facities

examples_editing

examples_modelbuilder

: presentation
ml

] ACAD-laura-

chporge

eofind.crs

d
) Mechanical Part (US units).dgn
(6] new_greater_albq landsatimg

| new_greater_albq_landsat.imgaxmi

) new_greater_alb landszt.rrd
generic_cdl attributes vt dbf,
aintind

manche
. E00 il




PROJECT MANAGEMENT

Options
Project
Current Settings

Units Mame

Change settings for the current project

Tasks MyProject
Application Location

General ChUsersh, WDecuments\ ArcGIS\Projects\ My ProjectMyProject. aprx
M
ap and Scene T
Mavigation r T A
Ci\Usersy, Documents\ArcGISProjects\MyProject

Selection
Editing Default geodatabase

Versioning Cillisers), Documents' ArcGIS\Projects' MyProject\ MyProject.gdb

Geopracessing Default toolbox
MadeiBuilder C:\Users \Decuments'Arc G5 Projects' MyProject MyProject. athi
Device Location

Catalog Browsing

Share and Download

Raster and Imagery

Full Motion Video

Display

Table

Layout Learn more about changing a project’s settings



https://pro.arcgis.com/en/pro-app/latest/help/projects/change-a-project-s-settings.htm

ARCGIS COMPONENTS

ArcCatalog vs ArcMap




ARCCATALOG

* Organizes and manages data

- Always use ArcCatalog to copy and move GIS data

Project Catalog Insert Analysis View Imagery Share
Catalog

‘ . Cz ; ~ontents Geoprocessing w  Aviation In
Project Portal Favorites ; : S

El{—:' Search

4 ;i Maps

I:‘ California "= Catalog X

[§] US Historical Fire Perimeters 2000 - 2020 @|E v Project v ~ [O][1=] search Project

&5 Toolboxes Mame Metadata Geography Table
Maps
=l Databases

Toolboxes

4 = Layouts

California ot

Summary
Styles Reports

Databases

Tags

Servers =7 Styles Lo
. Description
Folders Folders

Locators
Locators Credits

Catalog Pane in ArcGIS Pro

8ltems 0 ltems Selected

Catalog View in ArcGIS for Desktop Images: esri.com



FOLDER CONNECTIONS

- Define Folder Connections to locate and save data
* Right click on Folders in Catalog contents

* Can be done in either the docked Catalog Pane or Catalog View




ARCGIS HELP

latest/hel

Products v Industries v Support & Services v Stories v About v Q @ r%
ArcGIS Pro Overview Extensions Features ~ Resources Free Trial Pricing

Home G ool Reference ythc Migrate from ArcMap

> Projects ArCG |S Pro hel p In this topic

> Maps and scenes Create projects

3 Dato ArcGIS Pro 3.3 | Otherversions v | Help archive Map and visualize your data

Perform analysis and

> Analysis and geoprocessing ArcGIS Pro is the essential application for creating and working with spatial data on your desktop. It EeEreeEsshE

provides tools to visualize, analyze, compile, and share your data.

> Imagery and remote sensing Manage and edit your data

> Metadata Create projects

Use tasks to streamline your work

Share your work

Layouts . . . . . i
Ly ArcGIS Pro organizes your GIS work into projects. A project can contain maps, scenes, layouts, Access learning resources

> Reports reports, charts, and other representations of spatial and nonspatial data. A project also contains
connections to data resources such as system folders, databases, toolboxes, servers, styles, and

> Presentations your active portal.

Rdioctction » Create a project from an ArcGIS Pro default template or from a custom template created by you or

> Workflows shared by colleagues.

* Add data to your project from a local or network drive, your active portal, or another connection.

> Sh k
GRS Pl el ¢ Add web maps and web scenes or import maps from ArcMap.

Configure ArcGIS Pro by setting project and application options and customizing the ribbon.



https://pro.arcgis.com/en/pro-app/latest/help/main/welcome-to-the-arcgis-pro-app-help.htm

ESRICOMMUNITY

2 Esri Communit
@ EsnCo unity
A global community of Esri users where you can find solutions, share ideas, and collaborate to solve problems with GIS

& 2501 Members Online | 98 228KPosts | o 47.4K Solutions

community pla oups or content

Are you a member y Our mmunity



https://community.esri.com/

ARCGIS PRO DEMO

- Create a Project

* Create Template — Map, Catalog

* Components of ArcGIS Project

* Make folder connections in Catalog

* Explore data formats
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