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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



Present info concisely



Show spatial-temporal relationships



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



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. 



Geographic primitive

x, y = Spatial data 
z     = Elevation data
t     = time data
F    = Attribute data 



 

The Feature Model



Raster vs Vector



Zoom raster vs Vector image

100% (900 x 983 dpi) 500%200%

100% 500%200%



Data…. Big Data?







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
• Market Penetration/ Share 

Analysis
• Site Selection

• Education Administration
•  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



Urban planning and 
management



Land-use data

http://maps.nyc.gov/doitt/nycitymap/



Bike location and 
optimization





Emergency Management



Road Network Analysis (Appliance Delivery)



Mapping and Compare Urban Growth



911 - GIS 
Integration

Computer-aided 
dispatch (CAD)



Crime Analysis



Environmental 
applications 



Insurance





Environmental Analysis: CO2 and Traffic 
Congestion



Biodiversity



Tornado Tracking



Forest Fire



Forest Fire Impact



Mapping possible Flooding Area 3D



Mapping possible Flooding Area



Mapping possible Flooding Area





Flooding Depth



Floods



National Flood Insurance 
Program



Groundwater Contamination



Groundwater Contamination



Groundwater Contamination



Air Quality



Extreme Heat Days





Hazardous Liquid Pipeline Accident



Business



Market Penetration/ Sales Analysis





Identify 
Optimum 
ATM 
Locations



Cell Towers Location



Oil Well Drilling - finding optimum location



Political Science









Real Estate





Housing 
Sales Prices



Property Tax



Education



NYC Schools



National Assessment of 
Educational Progress 2013 

 8th Grade Math
http://nces.ed.gov/programs/maped/



Health Care



Sample Health Application



Human Health



World Happiness





Guess?


