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= Today we will :

= Learn about GIS and spatial data
= Explore George Mason University

= Collect data for landmarks on campus

(scavenger hunt!)

= Create a map using GIS




Dog Owning States Vs. Cat Owning States
L I |

Spatial Data =

- Foundation of geography
- Where is what?”

- Data that contains information for

a specific location

- Includes location and attributes

Example >

Are you a cat or dog person?
What is the location? What is the attribute? 3



Spatial Data

- Not limited to the digital format
we commonly associate it with

today
- Dates back thousands of years

- Where something is has always

mattered!
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Can you think of any
phenomena where location Is
not an important piece of
iInformation?



0.2m P ow|® Albany

Spatial Data

Albany

» The 20th century witnessed many

geographic innovations

» Introduced a new era of digital
collection and analysis of spatial

data using GIS




Introduction to GIS

« Geographic Information System

« A computer system that creates,
manages, analyzes, and maps many

types of data

 Helps users understand how things in
the world are connected and how they

work together

Data source Data layers
Street data <

\ 4

Buildings data

\ 4

Veg?E@?“ data s
\ 4

Integrated data

- Legend
% FPotential Site
9 Employees
Drive Time (Minutes)
I Under 10:00
10:00 to 19:59
B 20:00 to 30:00
0 5 10

Kilometers




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o

« Point examples? .
Lines —

Polygons .




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o) Cities

« Point examples? .
Lines —

Polygons .




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o) Cities

 Line examples? .
Lines —

Polygons .




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o) Cities

[ ] ] ?
Line examples: lines  =———  Roads

Polygons .




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o) Cities

. ?
Polygon examples: lines  =———  Roads *

Polygons .




Spatial Data Representation in GIS

« Discrete Object Representation

Known as Vector Data

» Represents the real-world as objects with well-defined boundaries

 Three types: Points, Lines & Polygons

Points o) Cities

. ?
Polygon examples: lines  =———  Roads

Polygons . Lakes
13




Raster / Image

- Grid of cells (or pixels)

Known as Raster Data

B Agricuture B Grass
[ | Bareground | Fine

o W ster B chadow
Sl ) Ceciduous [] UbanDeveloped

Draciduous’
Pire rnixed

- Examples?

14



What can we do with this data?

- Spatial analysis!
» The process of gaining information on spatial data with analytical techniques

« Allows users to: Spatial

Dat
Solve complex location-oriented problems o

Find patterns Spatial Analysis

Assess trends

Geographic
Gain a new perspective to make decisions Information

15



What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data:

- Location:

- Attributes:
- Spatial Analysis:

« Geographic Information:



What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data: Points of robbery crimes

Location:

Attributes:
- Spatial Analysis:

« Geographic Information:



What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data: Points of robbery crimes

Location: Where the crime happened

Attributes:
- Spatial Analysis:

« Geographic Information:
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What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data: Points of robbery crimes

Location: Where the crime happened

Attributes: Type of crime (robbery)
- Spatial Analysis:

« Geographic Information:

19



What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data: Points of robbery crimes

Location: Where the crime happened

Attributes: Type of crime (robbery)

« Spatial Analysis: Clustering

« Geographic Information:

20



What can we do with this data?

Fairfax County
2020 Robbery Crimes
k=3

- Spatial Data: Points of robbery crimes

Location: Where the crime happened

Attributes: Type of crime (robbery)

« Spatial Analysis: Clustering

« Geographic Information:
* Shows us patterns on where robbery happens

Can be overlayed with other datasets to give context to

location of crimes

21



GIS has many real-world
applications!

Any ideas?



Real-World Applications

ZAMBIA

Historical Movements of 130 Satellite
Collared Elephants in the KAZA TFCA,
2002 - 2016

- Wildlife Tracking

« Case Study: Elephant

NAMIBIA

Tracking in Kenya

ZIMBABWE

Elepha nts. *

Wlthout
B orders ‘\—/—/

23




Real-World Applications

- Health Care

« Case Study: COVID-19

& covip-19D

Global Cases

Country/Region/Sovereignty

us
India

Brazil

Argentina

Colombia
Mexico

Peru

1157051

2254344

us

157,134 deaths
Brazil

119,0

India

hboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University ...

US Seate Level

Deaths, Recovered

33,424 deaths,

New York US

17,963 deaths, 75

17,359 deaths,

California US

16,449 deaths,



Real-World Applications

. S —
Great Barrier Reef e
Sea Surface Temperature Anomaly Outlook
v 4
February 2020 March 2020 April 2020

» Climate

15°SE ISES I5ES!

20°S 20°S

» Case Study: Impact of climate

25°5

1 I i 5°5
150°E 155°E 145°E 150°E

1 2 L 1
145°E 155°E 145°E 150°E 155°E

change on the Great Barrier Reef

May 2020 June 2020 July 2020
""ﬁ

15°Sk 1585 1585

20°5 ! 20°s 20°5

o i i og " e A °og L i Ly
575 145°E 150°E 155°E = 145°E 150°E 155°E = 145°E 150°E 155°E
SSTA Degrees (°C)
-15 -10 -08 -0.6 -04 -02 00 02 04 06 08 10 15 20 25
© Bureau of Meteorology Model Run: 30/01/2020 Model: ACCESS-S1
Issued: 01/02/20 Base Period: 1990-2012
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Real-World Applications

& Arrests County Resident: Al gy U ity
[ Z Al
o C rI m e Arrested Individuals

Arrest Incidents

- Case Study:
Fairfax County

Police

Race and Gender Race by Magisterial

ri, HERE, Garmin, USGS, EF S | Esri, HERE, NPS Powered by Esri

Department

-

Police Stations

26



Real-World Applications

- Augmented Reality
and Virtual Reality

- Case Study: Pokémon
Go




Real-World Applications

- Autonomous Vehicles

- Case Study: Waymo




Now it is your turn!!!

- Goal = Create a map of landmarks located on campus

We will do this by using two ArcGIS products

« ArcGIS: a family of software for handling geographic information

ki T LS T =
at is ArcGIS

 Wh

mmmmmmmmmm

S Associates, Inc. @e Relationships Matter. 1 29




ArcGIS Products We Will Use

1. Use ArcGIS Field Maps to gather points for each landmark

2. Synchronize the point data with ArcGIS Pro to produce your very own map

Labeling

30



Scavenger Hunt and Race!

« Work together as a team to explore the campus and find the landmarks
» 45 minutes for exploring and mapping

« There are 9 points, but map as many of them as possible!

« Make sure each person on your team has the chance to collect data

« The team that is fastest to map all (or mosty wins!

31



Time to Collect Data!

Form teams of 4-5!

- Refer to your instruction sheet to get to know each of the landmarks

There is no specific order

- Someone will help guide you around campus to find them

- Use Collector to map the point and make sure you enter the name of the

landmark and take a picture if you would like!

- Once finished or time is up, come back to this room to create your map

- HAVE FUN!

32
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