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What |saGIS’>

“ A geographic information
system (GIS) is acomputer-
based tool for mapping and
analyzing things that exist and
events that happen on earth.”
GlSisatool to aid in making
decisions.

GISis ageographic database
manager.

GIS starts with a need to answer
“gpatial questions’.

GIS may be used as part of a
large organization or Example: GISstoresdatain
“enterprise” database a database; Usersbuild data
GIS software may be used by thematically in “layers’.

an individual on asingle
desktop computer

* Building Footprints
= L,nt]_m
-
 Parcels

Imagery
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Components of an Organizational GIS

Software

Hardware
Software
Data
People
Methods

o K~ WK

Graphic Copyright 2001 by ESRI
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Case Study: ldentifying Immunization Sites

¢ Use of GIS Technology
IS analogous to using
the scientific method:

#@ Whereis the population
concentrated? (obtain
census 2000 and other
GIS data)

2 What site criteria are
_needed_ to _admlnlster
Immunizations?

.  Which locations can
aCCOmmOdate these Graphic Copyright 2002 by ESRI
criteria (schools, vet

f) . .
halls)” Geogr aphic Inquiry:

@ Prepare a map to train The PROCESS of using GI S software
staff as part of a larger

bio-terrorism plan.
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How Gl S Works

1. Geographic References R P
Objectsin thereal-world are e
abstracted into features on maps; — = i
these are stored on individual >
thematic “layers’ and referenced to %ﬁ
the real world by coordinates or s

addresses.

A. EXxplicit coordinates(e.g.,
latitude/longitude; UTM grid)

B. | mp“CIt reference (e'g" address, Example: GlSasthematic“layers’.
forest stand identifier, census tract) Graphic Copyright 2001 by ESR
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HowGISWorks

2. Data M odels

(or How data are stored in
the GIS)

A. Vector Data—
Collection of X,y
coordinates (discrete
features, “ geo-database’)

B. Raster Data —
Collection of grid cells or
“pixels’ (continuous Example: How we abstract the Real World.
features; “GRID” or Graphic Copyright 2001 by ESRI
Image)
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How GISWorks

= AreView GIS Vetsion 3.1
Eu Edl el llip- ot ﬁd‘lﬂ I'J--ni Bomrmms - ki Ly
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2. Data M odels
(continued)
C. 3D Surfaces—

« DEM (Digqital Elevation
Model; araster format)

 TIN (Triangulated
Irregular Network; a
vector format)

Example: ArcView 3D Analyst TIN data showing

relationship between relief and earthquake occurrences.
Graphic Copyright 2001 by ESRI
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How GI S Works

2. Data M odels (continued)

D. Internet GIS—

e Static maps/graphics (e.g.,
County web sites for Regional
Parks and Eco-Friendly Wineries.)

e FTP sites(eg., USGSBay Area
Regional Database (BARD))

e Map Servers(eg., The
Geography Network, Java- and
ASP- powered sites)

Examples:
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Gl S Tasks

1. Data Input - 8L
(GPS, imagery, digitizing &1
Or scanning) sul %

- : y AAPNCO

2. Manipulation =3 e
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(Map g:al e, map 1020
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projection, data topology, (1588,

coordinate system, “data
scrubbing”)
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Example: Land Records Management System

City of Santa Rosa Data
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Gl S Tasks

3. Database

M anagement
 Simple (Flat) Files
e Relational database

management systems—
RDBMS

e Datanormalization (using
common fields to link
different tables)

e Matching featuresto
descriptive attributes
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Example: APN field isused to link the
feature attributestable to an external
database of historic propertiesinformation.
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Gl S Tasks

4. Query / Analysis s
A. Simple point-and-

click query:

(e.g., Who owns the land

parcel on the corner? How e
far isit between two places? 2169721
Whereisland zoned for 122043
Industrial use?

Example: The highlighted parcels meet

the criteria set by the user.
Graphic Copyright 2001 by ESRI
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GIS Tasks

4. Query / Analysis

B. Proximity Analysis

(e.g. Which parcels are within
60 m of the road? How many
houses lie within 100 m of this
water main? What is the total
number of customers within 10
km of this store? What
proportion of the alfalfacropis
within 500 m of the well?)
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Example: The blue shaded areas inter sect
the parcelsthat are within 60 m of the road.

Graphic Copyright 2001 by ESRI
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GIS Tasks - e o

C. Overlay/

Network Analyses

1) Spatial Join of two or
moredata“layers’
UNION (A ? B)
INTERSECT (A ? B)
IDENTITY (A? B)inA

11) Shortest or “least cost”
pathways (Delivery, location
and allocation problems)

Example: i) IDENTITY of proposed sites
and landcover conditions; ii) least-cost
path for a delivery company.
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Gl S Tasks

5. Visualization
2D (maps, graphs, images)

*3D (e.g., Create and modify
surface models - DEMS).
Create 3D shapefile themes.
Simple editing of TINSs.
Planimetric display of surfaces.

*Overlay surface & subsurface

features. S n—
Example: A) Digital Elevation Model (DEM) of the Santa Rosa area; B)
hazar dous waste plume shown relative to surface and sub-surface
hydrology.
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How to Build and Usea GIS

1.

2.
3.
4,
D.
6.
1.

Define your needs— Ask a question that can be answered
witha GIS (i.e., where?)

Educate yourself (research / software use)

|s there an example or model | can follow?

Start small (pilot project — study area)

Acquire data/software/hardware

Define success and meet your audience’ s expectations
Build on the experience of your pilot project
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How Can Learn More?

1. Questions:
2. Go to the World Wide Web!
A. What GISisand how it's used —
B. The Geography Network (GIS on the web!)
(http:// )
C. ESRI Virtua Campus (http:// )

3. SRJC classes in Applied Technology, Survey
Technology, Natural Resources, and Computer Science.

4. Internships with County of Sonoma and other agencies
that use GIS
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