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Review questions

GIS: Introduction

1. Compare and contrast

· Paper maps and GIS

· IS and GIS

· CAD and GIS

GIS: Representation

Encoding the geographic reality into digital data
2. Compare and contrast

· File system and database system

· Relational database and object-oriented database

· Vector and raster

· Topological vector model and spaghetti vector model 

They are many different ways to represent geographic phenomenon. They are often provided by technology (internet, satellite) and convention (cartography, mathematics), but mainly determined by the potential use of data. For example, Tornado can be seen as continuous field (can measure density of air mass) but also can be conceived as a path (can measure direction over time).
GIS: Analytics
Converting the geographic questions into a series of operations
3. Compare and contrast

· Field operation and object operation

· Metric operation and topological operation



Exercise

Answering geographic questions with GIS

Students will be split into five groups to work on different projects. How would you answer geographic questions or solve spatial problems with GIS? Answering step-by-step questions will help each group make a guided decision ranging from requirement analysis to results presentation. 
(1) Impact of transportation investment on land value

(2) Site selection for potential school site

(3) Cancer and toxic environment: correlation?

(4) Climate change: is it global phenomenon or geographic *re*distribution?

(5) Predicting lava flow after the potential eruption of volcano 

Information requirements

What information (criteria) do we need? 

· Space: Where? Spatial resolution? (e.g. census tract, neighborhood, country)
· Time: When? Temporal resolution? (e.g. day, month, year) if applicable
· Attribute: What? Thematic resolution? (= level of measurement: nominal, ordinal, ratio, interval)
Data source

From which data source can we derive relevant information? Which options should I consider for respective information needs?
· GPS receiver
· Remote sensing

· Scanning/digitizing paper map
· Using existing data* directly (if you know any)

· Reprocessing existing data (if you know how to process it)

· Integration of data of disparate sources (if you know how to combine them)
* See text appendix for the (incomplete) list of digital cartographic data
Representations: data and layer
How would data source (above) be encoded into digital data structure?

· Space {file: vector vs. raster, abstract data type or geometry type: point, line, polygon, surface}  

· Time {file, database}you may want to treat time as attribute
· Attribute {file, relational database, object-oriented database}
How should three components be combined?

· Hybrid system

· Integrated system

· Object-oriented system

Identify layers that your group will use for the next step (analysis), and name respective layer properly
Analytics: operations and process diagram
Operations: what kind of analysis methods should I consider? 

· Object operation: unary operation (A) where output value depends on the geometric dimensionality of feature A; binary operation (A, B) where output value depends on the geometric dimensionality of feature A and B, and which properties {metric or topological} of spatial relationships are measured 
· Field operation: local, focal, zonal

Process diagram: how data and operations are organized in addressing geographic questions

Presentation

How should results be presented? Which medium would work best? 
· Graph

· Map

· Text

· Statistics



Discussion
“Every tool extends our physical or mental abilities to meet an existing need more efficiently
…
GIS is a kind of analysis that synthesizes and integrates rather than divides, and thus may influence our values in a direction which is more in line with the needs for a sustainable life on Earth”
- Lance McKee, Vice President of Open Geospatial Consortium (OGC) Inc.

i = 1 to n {

Reality → Human Conceptualization → Data → Operation → Information 

} /*end of i loop

Information*s* → Experience/Model/Theory → Knowledge → Human conceptualization

Any comment on OGC VP’s statement? It is said that information is power. How do you think GIS is contributing to the transformation from data to information? Furthermore, do you think GIS can enhance our understanding of the world?
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