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What is a geographic information system (GIS)?
A system which consists of computer software and data used to view and manage information about geographic places, analyze spatial relationships, and model spatial processes.  In other words, GIS uses software to take your spreadsheet-based data and plot it on a map.

The ability of GIS to handle and process both location (i.e., where a given feature of interest is) and attribute data (i.e., characteristics about the feature of interest) distinguishes it from other information systems.  In this way GIS can not only plot on a map where a given feature is located, it can also store information about that feature.  Storing such information allows you to conduct spatial analyses and display your data in compelling ways.

In what ways can GIS enhance evaluations?

At a very basic level GIS can be used to identify where important sites or events are located.  Not only is this useful when planning an intervention and its associated evaluation, it can also be a tool to present data in a compelling manner and engage stakeholders in a data-informed discussion.

(e.g., where are resources located in relation to community needs?)
GIS can be used to identify and help answer research questions.  There are multiple ways in which GIS can be used to a) graphically display data such that relationships can be better hypothesized and b) to actually measure or create variables of interest to be used for the evaluation.
(e.g., to what extent does the distance a family lives from a given community resource relate to the frequency with which the family utilizes that resource?)

Key Definitions and terms:
Attribute data:
The characteristics of a spatial feature.  For example, a road is a spatial feature and the attributes may be its name, posted speed, length, number of lanes, surface type and quality of the surface, etc.
Buffering:

Based on the concept of proximity, buffer zones can be created that define an area of interest (i.e., a boundary is formed around an important feature in the environment).  Buffers can be created with a specified radius (e.g., a circular boundary with a one-mile radius surrounding a community resource) or can be traced around a boundary of interest (e.g., create a buffer which is defined by a specific Census boundary important to your study).  Buffers are helpful because they allow you to easily select points of interest (e.g., households) that are within range of a given location (e.g., a community resource).
Datum:
Mathematical model of the Earth that serves as a reference for calculating geographic coordinates of a location.  Many countries have developed their own datums for local surveying.  Datums are important to the GIS user because if you are comparing GPS coordinates to a map, the map datum in the GPS unit must be set to match the map's datum for accurate comparison. The datum used to create a shapefile (see definition of shapefile below) will be listed in its properties.

Source:  (Chen, 2006)
Density Estimation:

Measures densities by using a sample of known points on a map and their values.
Geographic Coordinate System:
The location reference system for spatial features on the Earth’s surface.  This system is defined by longitude (the angle east and west from the prime meridian; an X coordinate) and latitude (the angle north or south of the equator; a Y coordinate).

Source:  (Chen, 2006)
Geospatial data (i.e., geographically referenced data):

Such data describe both the locations and characteristics of spatial features (e.g., roads, households, land parcels, forests).


Source:  (Chen, 2006)

Geocoding:

Geocoding is a basic GIS process that takes an address and converts it to map coordinates.  In this way, you can take an address which is relevant to your evaluation (e.g., location of participant households, location of local resources), use geocoding to get the address’ X and Y coordinates (longitude and latitude, respectfully) and plot it on a map.
Map Layer:
When you add a dataset to GIS software a layer is created.  Each map layer is used to display and work with a specific GIS dataset.  A layer represents geographic data, and examples of map layers include streams and lakes, terrain, roads, political boundaries, parcels, building footprints, utility lines, and photo imagery.

Source:  (ESRI Website http://webhelp.esri.com/arcgisdesktop/9.2/index.cfm?TopicName=Map_Layers)
Projection:
The process that transforms the Earth’s spherical surface to a plane surface through the conversion of geographic coordinates (latitude and longitude) into projected coordinates.  This process allows GIS users to use two dimensional maps and work with coordinates other than latitude and longitude.  Projections are important when using GIS software because the user needs to make sure that the different map layers (see definition for map layer) they are utilizing are projected the same way so they align with one another.  This is often an initial task performed in a GIS project.  It is important to note that a map layer can be re-projected to match the projection of another layer, thus allowing them to be aligned.
Source:  (Chen, 2006)
Reverse Geocoding:

A process through which an associated textual location (ie., an address) is generated from geographic coordinates.  In other words, this process lets you take geographic coordinates and associate an address with these coordinates.
Shapefile:
A standard file format used in ESRI products – which is a popular developer of GIS software. 
Free Resources discussed and demonstrated during this workshop:

ARC GIS Explorer:
http://www.esri.com/software/arcgis/explorer/index.html

Free GIS software that you can use to explore, visualize, and share GIS information.

Google Earth:

http://earth.google.com/
Explore geographic content with this free software.  You can also perform some basic geographic-related functions that can enhance your evaluation and help you share maps you create.

Tableau Public:
http://www.tableausoftware.com/public/
Free software that can help you create maps and other data visualizations from your spreadsheet data.

BatchGeo:

http://www.batchgeo.com/
This free geocoder is basic and user-friendly and can transform your Excel spreadsheet into a sharable map or even a Google Earth document.

For Purchase Software discussed in this presentation:
· Arc GIS by ESRI
· Maptitude by Caliper Corporation

· Map Point by Microsoft
Reflection questions to get you started thinking about incorporating GIS into your evaluative work

1. What are some geographically based data that an initiative that you work with already collects?

2. What are some geographically based data that – if collected – could enhance the evaluative work you do on a specific project you are involved with?
3. Based on the specific needs of a project you work with, is there any way you might use GIS tools such as geocoding, network analyses, buffering, or density?

If yes then please explain how they might enhance the evaluative work you do.

4. How might GIS help you better understand the context of a geographic area that is of interest to an initiative you work with?

5. What are some research questions that you can think of that relate to geospatial data relevant to an initiative you currently work with?
3

