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Why make maps?

Maps as story tellers and can used as problem solvers.

* To represent a larger area than we can see

» To show a phenomenon or process we can’t see with our eyes
* To present information concisely

* To show spatial relationships



Show what we can’t see
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Present info concisely
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Show spatial-temporal relationships
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How do we read maps?

* Maps are selective views of reality

* Size of the map relative to reality (scale)
* What’s on the map (symbolization)
 Shape of the map (projection)

* Checking map orientation (North Arrow)



Common Map Elements
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What is a GIS?

* A GIS is a computer system that allows you to map, model, query, and analyze
large quantities of data within a single database according to their location.
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Geographic primitive

G=f(x,y,zt, F)

x, y = Spatial data

z = Elevation data
t =timedata

F = Attribute data




The Feature Model

FEATURES

POINT

LINE

AREA

Figure 1.2The Feature Model: Examples of a point feature (38 foot elevation bench mark),

ture (road, contours) and area features (reservoir, vegetation).




Raster vs Vector

Raster and Vector Graphics

Raster Vector
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Made up of a grid of pixels

Geometric shapes and lines that are defined
mathematically

Resolution dependent

Resolution independent

When scaled, visual quality and sharpness is
degraded

When scaled, visual quality and sharpness is
unaffected

File size is relatively flarge

File size is relatively small

File Formats: _GIF. TIF. BMP. PSD

File Formats: EPS, WMF., Al

Pixel-oriented

Object -oriented




Zoom raster vs Vector image
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Big Data = Transactions + Interactions + Observations

Gigabytes

Megabytes

BIG DATA
Sensors / RFID / Devices
Mobile Web Sentiment
User Click Stream
Web logs WEB A/B testing
Offer history y Dynamic Pricing
y
Affiliate Networks
CRM
l Segmentation Search Marketing
Offer details
ERP vioral Targeting
Bischans detal Customer Touches Sa L1
Purchase record Support Contacts Dynamic Funnels

Payment record

User Generated Content
Social Interactions & Feeds
Spatial & GPS Coordinates
External Demographics
Business Data Feeds
HD Video, Audio, Images

Speech to Text

Product/Service Logs
SMS/MMS

Increasing Data Variety

Source: Contents of above graphic created in partnership with Teradata, Inc.




ArcGIS online integrates geospatial information
Leveraging the cloud and standards

Spreadsheets

Social Media




Authoritative content

Basemaps
Reference layers
Demographic

Templates

The foundation and building blocks for making maps and apps

Source: ESRI




What is GIS?

It’s Geographic
Information
System

So, GIS deals with
any data with
geographical
coordinates?



Examples of
Applied GIS

¢ Urban Planning, Management &

Policy
* Zoning, subdivision planning
* Land acquisition
* Economic development
* Code enforcement
* Housing renovation programs
* Emergency response
* Crime analysis
* Tax assessment

¢ Environmental Sciences

* Monitoring environmental risk
* Modeling stormwater runoff

* Management of watersheds,
floodplains, wetlands, forests,
aquifers

* Environmental Impact Analysis
* Hazardous or toxic facility siting

* Groundwater modeling and
contamination tracking

¢ Political Science

* Redistricting
* Analysis of election results
* Predictive modeling

Civil Engineering/Utility
* Locating underground facilities

* Designing alignment for
freeways, transit

* Coordination of infrastructure
maintenance
Business
* Demographic Analysis

e Market Penetration/ Share
Analysis

» Sijte Selection

Education Administration
e Attendance Area Maintenance
* Enrollment Projections
* School Bus Routing

Real Estate
* Neighborhood land prices
* Traffic Impact Analysis
* Determination of Highest and
Best Use
Health Care
* Epidemiology
* Needs Analysis
* Service Inventory
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Proposed NYC Citi Bike
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Emergency Management




Road Network Analysis (Appliance Delivery)
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Mapping and Compare Urban Growt
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Men Admitted to Prison Per 1000
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Environmental
applications
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Untutl:_d ArcMap - ArcInfo
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Environmental Analysis: CO2 and Traffic

Congestion
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Biodiversity
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Tornado Tracking

Tornado Tracks (1950 - 2011) and Population Density (2000)




Forest Fire
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Extreme Heat Days
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Hazardous Liquid Pipeline Accident
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GfK Purchasing Power USA, 2009
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Cell Towers Location
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Oil Well Drilling - finding optimum location
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U.S. Presidential Election
Voting Shifts from 2004 to 2008
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Percentage of total vote
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American Population as a Percent of County

i Black or African
. Population: 2010
: (For information on confidentiality protection, nonsampling error, and definitions, see
% www.census.gov/prod/cenzm 0/doc/pl94-171 .pdf)
; Black or African American Alone
s ——
<
&
é - r‘l!‘l’!l! Y . | -
L ~
—
: =
> = : Percent

' A 50.0 or more

} " 25.0 to 49.9

, R 10.0 to 24.9

- = 5.0t0 9.9

Y g Less then 5.0

U.S. percent 12.6
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Geographic Distribution of
Median Income by Quintile in NYC

Bl 2,200. - 38,501.
B 38,501. - 50,051
Bl 50,051 - 60,502
B 60,502 - 74,252
M 74,252 - 140,255

Source: Census 2010
CUNY High Performance Computing Center




lian sales price for
lifornia counties
Jun - Aug 06

B $532K and up

M $475K to $532K
Housi ng $418K to $475K
. $342K to $418K
Sales Prices $285K to $342K
$226K to $285K

B $225K and below
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Property Tax

G&hﬂhﬂt am ‘;5

Average Single Family
Home Property Tax Bill
5 | 18750 to $2,999

" 183,000 to $3,999
: 771$4,000 to $4,999
5 H ndolpl I $5,000 to $7,499
nton | M $7,500 to $9,999

¢ “ | $10,000 to $12,499
’ Brock - $12,500 to $16,643
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Education
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National Assessment of
Educational Progress 2013

Cd . STORY MAPS TOPICS
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Sample Health Application

*® HealthCareUSA mxd - ArcMap
| Bile Edit Miew Insert Selecton Tools Window Help

DEEar »Rx < o gtwn o L& (QQEEO0esERONET |
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=% R S oy 2 R L 20 124 | y [ . |32

= & Hospital Service Areas
= © Hospdl Service Areas Bo

=

= @ USA Courtty Boundary foe

= 8 USA State Boundary |

= @ Carbbasn B

= @ Canods
= @ Mewco I !

= @ Hostd Service Areas
Total Mosgealdmissi [
1157500 1~
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£11.000- 5,000 ‘
£15000- 10000 B
5 10.000- 50,000
1 50,000 100,000
8 100
=
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= §4 USAStaes

5659200 ||l -

= £ Popuiason Distribution !
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= @ County boundary | -
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= @ Mewco B

= @ Canods oo 7 e 5
| = A oot A
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Human Health

Heart Disease Death Rates, 2000-2004
Adults Ages 35 Years and Older by County

Oistret of

Age-Adpsied
Averege Arvun Numbee of

Deatrs per 100,000  Countes

27 - M0 629
e 41377 619
R 378400 635
Bl 41044 o]
B 245808 %0

InwuScent Data ]



World Happiness

A Global Projection of Subjective Well-being:
The First Published Map of World Happiness

Map created by Adrian White, Analytic Social Psychologist, University of Leiceter (2006)

Map and further analysis incorporates data published by UNESCO, the WHO, the New Economics
Foundation, the Veenhoven Database, the Latinbarometer, the Afrobarometer, the CIA, and the UN
Human Development Report.

Il .

Average Unhappy

Cartographic Unit + University ¢



1 Manhattan

2 Brooklyn

3 Queens

4 Bronx

5 Staten Island

Astluna Hospitalization Rates per 1 000 Children
Age0-14

Brookyn  Meshatten  Queenc  Stetenlchnd

Children in the Bronx suffer

E disproportlonately higher

A% rate of asthma than do those
in any other borough of

New York City.

One of the poorest areas in New York City,
the South Bronx has one of the highest rates
of asthma among children. Heavy truck traffic
is a primary contributor to the poor air quality
experienced by residents of this area.

Each dot represents
one child with asthma.

Percentage of residents
living below the poverty level:

Designed and created by Brian Morgan
Lehman College, CUNY

April 2007

Spegial thanks to Dr. Juliana Maantay
Data'sources:

U.S. Census, 2000

NYC Department of Health and Mental Hygiene, May 2003




25 0 75 Ty

Scale in Kilometers




