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What i1s a GI1S?

e GIS=GI U IS

Gl = Geographically referenced information

|S = Information system
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Components of a GIS

 People

 Procedures / Method

e Hardware Vil
e Software =
. Data o

Afirbute Data

Fe
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Data Capture

« Databases

 Digitizing paper maps

« Digitizing scanned images
e Global positioning systems

e Internet sources
— digital data clearinghouses
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Free Resources | FAQs | Home

g,,_ geography network

Lo 3 ~
access a world of information ' ; ; .E'F-h %

web services apps data maps publishing about us

R T a”
.";' o

Where would you like to
explore? Share geographic data and services

Search for place name (e.g., Caira): through a global network of publishers.

| | GOb|

| What's New
or draw a search area [1:
LA |
L] xl O8 et ‘Eﬂ-?l Ol Map of Mars—Explore cliff walls and

escarpments of craters, mesas, and troughs
on the surface of Mars,

Globe at Might —Learn about a global

6 What would you like to campaign to observe and record the
discover?

magnitude of visible stars to measure light

Select one or more of the following paollution in a given location,
to narrow your search:

Choose content type:

| s T i Delaware Appraisal Land Information [ o BN
< > : : S i
ontent 1ypes> | System (DALIS) Project —Investigate Wk Ty

Choose content theme: ” ] T "'-Q,,L'_Tr

more than ayers of detailed land data i
|<AII Content Themes? ii : _ i H_nl
Optional Keyword (e.g., river): including orthophotos, roads, contours, B B
| | parcels and utilities for Delaware County,

Ohia.

8 search |

Belarus Map Set—Yiew postal maps of

http://www.geographynetwork.com/ KENTSIATE. 5



THE PREMIER ONLINE RESOURCE FOR GIS AND GEOSPATIAL DATA

e 4 i A ALION Aata =1l 8 0o T ) = L ] - -l

GlSDatalepot.com -- FTHE leading provider of On-Line GIS Data.

Welcome to the Data Catalog > Terms & Conditions > About Data Formats

) o i - In order to access and download dats GISDataDepot users
are required to have a GeoCommunity account, Many data typas of data (DEM, NWI, DLG, LUALC, and
TIGER) are available for free download (Green icon). Most other data products (DRG, DOQ, DOQ0, FEMA)
will require account holders to purchase data "blocks® for a nominal fea using their account,

TOPICS

= Download Data

= Accounts

- USGS DRGs
* USGSDEMs
s USGS DOO0s

Please select the frst letter of the country desired.

. VMAP USA Data - Please Click on a State to access data..,
Puerto Rico Click Here

= NI
= Gazefteer LE"TY

« Index Grids
= About Data
» Contact

Spatialteves Dadly Mewsvrire!
Subscribe now!
[enter email address

SUBSCHRIBE

.

| Latest Industry Hesdlines
» AlrPhotoliS Al Offers Hew
Higher=n iom Aarials f

a5 ] BT T A

htt://a a.eocomm.com

ik
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’Agriculture: Agriculture Census 2002 - Crops, Expenses, Farmland...

’Biulngy: Bat Ranges, Butterflies, Forests, Invasive Species, Land Cover...
P Boundaries: Congressional Districts, Counties, Federal lands, States... —
P climate: Precipitation, Hazard Events, Hurricanes, Sea Temperature.,,

WEnvironment: Air Releases, Hazardous Waste, Toxics Release...

. e Yiew map layer View sarmple layer in Map
EFA Envirofacts Data - Air Releases e Rioha
EPA Envirofacts Data - Hazardous Yiew rmap layer view zample layer in Map
wigste Handlers dezcription Makear
EP& Envirofacts Data - SU[:IEI"FUFIE' View map laver View sample laver in Map
Mational Priarities List Sites description Maker
EFPA Envirofacts Data - Toxics View map laver View sample layver in Map
Release Inventory description Maker
ERA Envirofacts Data - Water View map laver View sample layver in Map
Discharge Permits description Maker

’Geulugv: Earthquakes, Landslides, Shaded Relief, Yolcanoes, ..
’Histurv: Presidential General Election 2000 County and State Results,
’Map Reference: Cities and Towns, Urban Areas...

’Peuple: Census, Crimes, Energy Consumption, Martality..,

’Transpurtatiun: Airports, Parkways and Scenic Rivers, Railroads, Roads...

“FIRSTGOV..ov

P water: Aquifers, Dams, Watersheds, Streams and \Waterbodies. .. O e e

(RN RS L I

Where We Are

http://nationalatlas.gov/atlasftp.html .
: s : é‘:’natmnalaﬂas.gnvm



& USGS

Seamless Data Distribution Back to Main Page Tutorial

o ey =2 T I Scale Information B

P Places (Names)
p Layer Extent

P structures

p Transportation
p Boundaries
WHydrography
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(-f_-_e,? : .. Data Access Wizard

Shorcuts
Cnline Maps & Services
Help

Home

The Data Bockss Wizad

Combime s daoh

Aerial Photography ~ Topographic Maps  State-wide Data  Browse FTP

Find Data

Search using one of the following oplions:

Search by Keyword(s): & AND © OR

|
Search by Theme:;

| ] _Submit |

Search by Data Provider:

| =] _Submi |

Search by County:

[T
oA L ...
ShREnTe e o

E MapServices:

[ T I
s ULIEFHL
s

PiAso= 1A

asda.psu.edu/ PENNSYLYANIA SPATIAL DATA ACCESS

The Pennsylvanss Gesspatial Data Clearmghowie




Capturing data
Hardcopy maps I

Federal "Wild Lands"

Coordinates I

480585.5, 3769234.6
483194.1, 3768432.3
485285.8, 3768391.2
484327.4, 3768565.9
483874.7, 3769823.0

i
iy

Digital datal



Representing features in vector data

e Real-world entities are abstracted into three
basic shapes

Retail stores I ............ 3 Land uses Ij_
 ® g0 © | I H :Eua
s ® P, | H Z 3%
: n AN
: ® ' — I |
] N

........................................

Points I Lines I Areas/PongonsI

KENT STATE. 11



Storing data

e Vector formats
— Discrete representations of reality

XaY X,Y X,Y

X, Y

» Raster formats

= Bl dlay 1N
Rows
(A highway)

© [T T T T]
XY Columns

KENT STATE. 12



Vector

Raster

KENT STATE.
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Attribute Data

 Attribute or descriptive data
— Statistical information
— Numerical information
— Characteristic information

* Linked to geographic objects
e Most important in GIS
e Operations

. . ROW |COL |LU CODE LU CODE [LAND COVER NAME CELLS
_— JOInIng, 1 1 2 l|forest Sherwood Forest 100
1 2 2 Zlgrassland |Marshall Field 150
_ I A E 2 100|lake Blue Lake 75
Relatlng’ 1 4 2 Almarsh Ckeefenokee Swamnp 55
- S 1nl|river Suwanes River 20

— Querylng = |

KENT STATE-. 14



& Untitled - ArcMap - ArcEditor =

J File Edit View Insert Selection Tools Window Help —
r Attributes of counties polygon - M -
| DEEHS| ¢ BRX|n o b2
HAME STATE_FIPS | CNTY_FIPS | FIPS | POP1990 | POP90_SQMI | HOUSEHOLDS | MALES ||~
J Editor + | k |, e |h___ Faatas Mifflin 42 0a7 42087 45197 111.86 17697 22131
Lehigh 42 07T 42077 291130 836.58 112887 139940 =
I & Huntingden 42 061 42061 44164 50.35 15537 23845 st
= £# Layers Q Blair 42 013 42013 130542 24771 50332 51525
=l B counties palygan Cambria 4z 021 42021 163029 235.33 52004 78112
) R Berks a2 011 22011 338523 390.85 127649 162645
it Juniata 42 067 42067 20625 52.61 7598 10146 [
oy Allegheny 42 003 42003 1336449 1838.31 541261 626732(| =
Westmoreland 42 129 42129 370321 358.45 144080 177143
e ] Dauphin 42 043 42043 237813 450.4 95264 113672
& Bucks 42 M7 42017 541174 BBTAT 190507 255445
Perry 42 099 42099 41172 73.92 14949 20488
» Lebanon 42 075 42075 113744 313.34 42688 55512 M
12 ¢ om ] 2]
k Recard: ﬂl" 1 _Ilﬂl Shu:uw:l Al Selected | Records [1 out of 57 Selected.] O ptiors -|
i
iy
[
B
Dizplay I Sourcel Selectionl F 2o LI I_'I
Jgrawing" k@|DjAj£“@Mal ;IIH] ~ B T U A~ S~y Fv s~
|-22420.54 21836.52 Meters |

KENT STATE. 15



Components of geographic data

 Three general components to geographic information

4 Streets /

Geometry l Attributes I Behavior I

. > RIVERVJ’E
BEATTIE a W
ez =1 % Rules
s X B RONTER Streets and
= “ﬁimf'-_i oove! STATE ST [rhr .
1-.5— I f% —: =) > STATE 30 HuA™ hlghwayS may
S[E[TTHEI s oA av _ _
ﬁw - E D, B 1 i not intersect
= 2 IR R T

e Each feature corresponds to a record in the attribute
table

KENT STATE. 16



GIS functions

Copyright & The MeGraw-Hill Companies, Ine, Permission required for reproduction or display.

Assemblel

Store

-
BN, 1 i
y I 7y

Manipulatel
Displayl

Outputl

Terrain Models

Network

* Streel center lines
* Drainage network

Utilities

* Sanitary sewer lines
» Water lines

* Telephone

* Gasfelectric

Lots/Ownership

* Lot lines
* Property lines

Zones/Districts

* Comprehensive plan
* Municipal zoning

* Voling precincts

* School districts

* Census tracts/blocks

Base Mapping

* Road pavement

= Buildings/structures
* Fences/parking lots
* Drainage

* Wooded areas

* Spot elevation

+ Contour lines

» Recreational facilities

KENT STATE. 17



Using spatial relationships

* The relative position of features determines

relationships

[-80 connects
San Francisco
and New York

San Francisco

)

-

—

NP

San Francisco is
contained by California

New York is
adjacent to the

== Atlantic Ocean
T T

T@) New York

Retih

L

1-80 has length
and direction

KENTSTATE.  1g



Query

 |dentifying specific features

Layers: |<Tnp-m03t laper: ;I
=~ COUMTIES |L|:||::ati|:|r'|: [-83.598080 30.124164]

2R T avlor Field | Walue |
FID 2808 et
Shape Falygon
MNAME T avlor
STATE_MAME  Florida -
| | 3

 |dentifying features based
on conditions

Florida counties with a
population greater than 300,000

19



Data Management

l..

Append I

Clip I

INPUT

L

s

X

b

data layers.

Merge two or more

ouTPUT

IIIII

Q @ a feature

UUUUUU

Extract parts of

KENT STATE.
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Data Management

Zone of specified |
distance.
Q
Buffering Q >

UUUUUUUUUUU

KENT STATE-. 22
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Analysis

Proximity I

Overlay I

Network I

Vegetation type

uilding owner

Soil type

accident

hospital

L\

KENT STATE.
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*_jellystone.mxd - ArcMap - ArcView — |0l x|
J Eile Edit ¥iew Insert Selection Tools Window Help ‘ MapS
| DBEE&E & BRX |0 = |F|rs0m 'l|h‘2|i§j%|ﬂ|\?‘ _
RQAHTOOEIE RGN/ | READEEDE BEF ] B &)
[ |1 |2 E ¢ |5 [ |7 E [El |10 |11 |12 [iE] |14 |15 |16 | ;I
o . - Yellowstone Park
= : ' Vegetation Study Area
@ : : “agetation
Classifications
@ E E [ apremiam
] B S3E bk
. L B Dor s
=] : : [ hotsprigs wegemtion
:lluaioFescle
i i [Z7] suop: bogs
ol H H [ ssaipe Fr
[]mns
[ T d Hag mes anr
FID VEGUCDE VENTYPE PRIMARY TYPE  VECINAMEI %Ef‘;m
1 ABLAAAEDN Ericl E ol jsar Fiz Sulrdpas: [ vtetak Pie
AR FirCaome
hor bt my-Urou
e Whordebarry
Flowe
3 ABRLATARL Sancwt bl piar Fiz Sulrdpas:
FirFnegres |
1 ARTRIELD st [ 5 e bpush g
Sagitreduklils
Freaw
5 ABLANASEN it Sodaljgn Fir Suddpae:
e FirfGmuse
Whioitbeee iny-Cono i
e Whordebaomy
Phese LI
| & CRCECAREX nereBinzl Tidli=l Hapree Tuikal | _’I
= g S el i |Ava.-,§- .v|
1] T sedpebogs e Sodae bogs Sl bogs i o
0L B B Wil linicels Wl ity : [16.66 0.79 Inches 4
\ ~_]
KENT STATE. o5




Map scale

 Map scale determines the size and shape
of features

IJ'I/ \_\7 /‘Ii
l\\ . t \]III
\\\ C I \
Large scale Q/I’

Smaller area

1:500 I e 1:24,000 I

it
XN\ Small scale o1ty

Larger area

1:24,000 I L eaa detEl 1:250,000 I

KENT STATE.
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Output

Paper map I Internet I

- 2 B A A @R

Back  foved  Stop Rehesh  Home | Geach Favertes Histow | Mal
idiess [@) hip://maps7.esi com/sciipts/esiimap.difname=City ProjectsiCind=SendHTM ¥] > Ga |J Links

Documentl

Florida.mxd

Florida.jpg

KENTSTATE. 27



Projection and Rectification

e 3D globe to 2D maps/displays

e '—_41"-----.,:Q

g D
£ |

Cylindrical
M

e Shape
e Area

e Direction |°
e Distance

AT
Ly
(B

Perspective Conic

Pl
Orthographic




Alhers Equal Area "'\,\ H

! =
Projections A ‘
Origin 39 N, Do W

Standard Parallels 33 Nand 45 N

SOURCE: Peter H. Dana, Department of Geography, University of Texas at Austin, 1995

t R S
gl :
Lambert Conformal Conic "‘ﬁ‘:b"‘- é

29



Data Modeling

* The process of abstraction from the real world
for the purpose of representation and analysis
In a GIS.

e Field view
e Object view
e Attribute data

KENT STATE. 30



GIS Applications

New York's Subway
e Network and stations

Qe - () ¥ &) 0 ) search e Favorites @ reda €2 [-“v; -
15,25

Address | ] http: | fumw, crhap. nypirg.

e Status and statistics G| octWhere You'e Going!
wf _ ‘(s:ampa?; purd Enter the address, neighborhood or station you are heading to:
i §

Street Address: | ‘ AND ‘Manhattan v‘
uray St, Manhattan or 6530 Kissena Blvd, Queens)

(E

[ scamples: © Muray St,
[ ] -- OR --
ueries
|selert a Station v|

Map reflects changes made on May 23, 2004

Width of map is 28 miles.

http://www.cmap.nypirg.org/netmaps/Straps/view.asp
KENT STATE. 31



GIS Applications

US Dept of Housing and Urban Development
e |nteractive mapping service
e« Community development

* Housing program
 Environmental data

a Enterprise Geographic Information System - HUD - Microsoft Internet Explorer Q@E‘
Ele  Edt iew Favortes Toos  Help >
G Back = () ﬂ E" ;‘, /' ) Search :\7 Favories @ Media %) - -

Address [] v ks »

homes &
communities

Enterprise Geographic Information System (EGIS)

EGIS HOME

map your community
hud locator services
user feedback

help

about EGIS

map your hud

community locator services
Specialized mapping/locatar
tools for Consclidated Flans,

Empowerment Zones/Enterprise

A windaw ta your community
showing HUD dsta and
relationships with other

agency data, Communities and Revitalization
areas.
Content updated October 14, 2002 @ Backtatop
#"US. Departrent of Housing and Urban Developrent
fl“'"l.i 451 Tth Street 5.%,, Washington, DC 20410 @ Erivacy Statement
% |||""| i Telephone: (202) 708-1112 TTv: (202) 708-1455
Crpgnys®  Vizit 3 local HUD office nesr you

& B Internet

http://egis.hud.gov/iegis/ .

32



GIS Applications

Urban Growth Simulator

e Growth scenarios

 Growth management

e Environmental Impacts g

File Layer Simulation Caloulation Wiew Help

O & © £ B &g Qe a4 o &

Mew Cpen Save Add Statt  SaveShp | Circular | Polygon  Zoom Pan Full

Projected Developments

Cluster Frontage Lot Size [ / 5
4 o 1 Fiesidential 200 200 a ==
h . Commercial ] 50 1 J =]
utrient Loading by Development and Hydrosoil Group fad .
Industrial 10 10 10 \FA L_g
RESIDEHTIAL A B C D Growth Strategies i e
fa
cultivated H 0.00-0.00 H 0.43-1.73 H 1.92-7.66 H 0.49-2,44 v Open Space Growth Model Ratio 05 .
P 0.00-0.00 P 0.06-0.25 P 0.28-1.10 P 0.07-0.35 [v &void Critical Mature Area [CN4) /r
pasture/frange H 0.00-0.00 H 0.43-1.51 H 1.92-6.70 H 0.83-2.20 [v &void Faim Land i
Y
P 0.00-0.00 P 0.06-0.22 P 0.28-0.96 P 0.12-0.32 o U Gty et Bt ety L ]
woodland H 0.00-0.00 H 0.22-1.08 H 0.96-4.79 H 0.49-1.47
P 0.00-0.00 P 0.03-0.16 P 0.14-0.69 P 0.07-0.21 ookl S Gl e L S
i
Legend Simulation l‘ |
COMMERC IAL A B c D [ Esisting Residential ‘:3 4‘;
R . Existing Commercial @ A
cultivated H 0.00-0.00 H 0.00-0.00 H 0.00-0.00 H 0.00-0.00 - i START
P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 Bl Esisting Industrial A
pasture/range H 0.00-0.00 W 0.00-0.00 W 0.00-0.00 W 0.00-0.00 | MNew Residential Cave Flesul
Ave NEIUIEE.
P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 B Mew Commercid !
woodland H 0.00-0.00 H 0.00-0.00 H 0.00-0.00 H 0.00-0.00 B New Industial g Proiect 1
P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 P 0.00-0.00 SN e Y
w
Save ko Fle... Clase | Simulation completed successfully

http://empact.geog.kent.edu/ KENT STATE.



GIS Applications

VI I 2 I l ’ : ; M O d e I # Calculate Highway Emissions
g Q|| #m| 4| _Lostsweetiayer | LoadcoDs | setStartpomt Start )
Township/Village Parkman Township
L
e urban growth i o
Home-Work Journeys 69 ®
. Passenger Cars 89 % 61 i @
e commuting patterns e D - °
L]
i Calculate Generate @ @
- - - i Emissions : Statistics L] @
[ ) Total
% NO. Distance Distances
Ashtabula | 03 1 365  mies [365 @
Cuyahoga | 173 12 27 mies [3924
¥ Geauga 64.4 44 114 mies [5016
Calculate Local Emissions L
Q] qu‘@“ Lake 43 3 P17 mies 951
3 \ | Load StreetLayer | LoadHomes | Load Access Point Start ) )
Lol o 2 e 10 Passenger LightDuty 1-DayTotal |1-DayTotal 1-Year Total Local  Highway and
Number of New Houses Mahoning 0 0 313 mies |0 Cars Trucks (pounds) (tons) (tons) Emissions Local Total
’ HC b b b tn tn tn : tn
50 2 Meama [ [T BT mies 0T 7 fiz lza fo.004 [11 fo.1 [ 12
Choose Township/Village Portage 42 3 a1 mies 23 Co [fos b [118 Ib g22 b | fo.04 tn [0z tn| 14 th [ 116 In
: L
[ia[4[Townstiviage b ] % SRCU ol i e 0w WS e e Bl ko ke (et s
[ meronartownatis |
Parkman Township cemwBl oo M | ) e
® PI10 fo.03 b |o.0044 b jo.04 b | jo.opooz tn fo.oosd | Jo.001 th [ 0005 In
Home-Work Journeys ’ Trumbull 1.1 1 192 miles  [192 ‘ ! I I I [ [
69 2 Total 100 €9 [377.4 Miles [1311.6 CO2 [iso27 b [32a8 b 2275 b | 111 th [277.3 tn | |37 th | 3143 In

Vehicle Classifications

Passenger Cars ’_59 % ’—51
Light-Duty Vehices ’T% ,T .
Total ,W ,T

Passenger  LightDuty  1-DayTotal 1-Day Total 1-Year Total
Cars Vehicles (pounds) (tons) (tons)

Total Distance [1256  Miles ek pz b fhz b ooor [01 Mt
Average Distance 75 Miles coa b fzr b fr b oo tn [1a
Shortest Distance [p.5 Miles Nox [o7 b b1 b Jog b [oooos tn [01
Longest Distance 35 Miles P10 ooosr b [oooos b [ooosr b Jossocoz v | [Tomor
Total Travel Time 53 Minutes co2fpsiz b fiss b psrs b Joas tn [37

KENT STATE. 34



GIS Spatial Analysis

« Whatis at ...?

e Whatisit...?

 What has changed since ...?
e What spatial patterns exist?
e Whatif ...?

e GIS uses geography, or space, as the common
key element between data sets.

 |Information is linked only If it relates to the same
geographic area.

KENT STATE. 35



Spatial Analysis

* Query georeferenced information
— Location?
— Proximity?
— Adjacency?
— Longevity?
— Multiple criteria evaluation?
— Clusters? Hot/cold spots?

e For example:

— How many people live within one mile of a Superfund hazardous
waste site in the United States?

— How many counties does |-76 pass in Pennsylvania?

— What are the neighboring land parcels of a parcel that is
requesting change of use from residential to commercial?

KENT STATE. 36



Developing a GIS

* Objectives

e Feasibility studies

o Hardware — input, processing, output

o Software — basic and tailored applications
 Data — currency, accuracy, scale, versions
e Personnel - training, workload
 Procedures - In-house/out-source

e Pilot study

KENT STATE.
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GIS Management

e |nter-unit collaboration and intra-unit
operation

e Maintenance
— Budget
e short-term, long-term

— Data
e acquisition, updates, sharing, dissemination

— Products
* legal issues, cost/income

KENT STATE- 38



Demonstration: GIS Overview

A quick tour

e Data exploration
e Data manipulation
e Data display

KENT STATE- 39



Commercial GIS

e ESRI
— Arcinfo, ArcView 3.x, ArcGlIS, etc.
— AML, Avenue, MapObjects, ArcGIS VBA
— Internet Map Services

* |ntergraph
— GeoMedia suite, ImageStation, etc.
— Internet Map Services

e Maplnfo
— Maplnfo
— MapBasics

e Others

KENT STATE. 40



Free GIS

« ArcVoyager Special Edition

— http://www.esri.com/industries/k-
12/education/voyager.html

o ArcExplorer

— http://www.esri.com/software/arcexplorer/index.html
e DIVA-GIS

— http://www.diva-gis.org/
 FlowMap

— http://[flowmap.geog.uu.nl/

« GMT-Generic Mapping Tools
— http://gmt.soest.hawaii.edu/

KENT STATE. 41



Free GIS (cont'd)

e GRASS

— http://www.geog.uni-
hannover.de/grass/index.php

e SPRING

— http://www.dpi.inpe.br/spring/english/
« TNT Lite

— http://www.microimages.com/tntlite/
 uDig

— http://udig.refractions.net/confluence/display/
UDIG/Home

KENT STATE. 42



Studies of Crime

 Pre-1970: Sociology & Psychology
(George 1978)

e Since 1970: Spatial Components
— Geographic patterns and distributions
— Contributing factors
— Program controls and assessment

Georges, D. E. (1978) The geography of crime and violence: A spatial and ecological
perspective, Association of American Geographers: Resource Papers for College
Geography, 78(1).

Jerry Ratcliffe, GIS and Crime Mapping

KENT STATE. 43



Law Enforcement and GIS

Community .
Accountability Falidng |nf;umh;'ﬁ-m
Crime ard : Criminal
Inciden: Analysts S, / Intelligence
Specialized for Management
= ,I- EET ] P
Guplicalice Law Enforcement Anlyss
911 and : e Emeigercy Event
Communications f \ .Eﬁa.'ll?m
é.l.- I :\tﬁ
Homeland Mebile In-Vehicle
Security Resource Mapaing
Tracking
http://iww.esri.com/industries/lawenforce/business/law_gis_enterprise.html
KENT STATE-.
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GIS and Law Enforcement

e Same law enforcement tasks
—+ GIS = more timely

 Data Management
— Integration
—analysis
— allocate resources
— policy implications

KENT STATE.
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GIS and Law Enforcement

e Overlay multiple data-layers

— Integrate with databases
* |.e. generate list of suspects

* Neighborhoods patrolled
— understand demographics
e Megan’'s Law
— Identify & notify residents
about sex offenders Iin their
areas

KENT STATE.
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Applications of GIS to Crime

e Santa Clara County, CA
— RCAP (Regional Crime Analysis Program)
— Interagency partnership
— standardize, access, share
e internet, database, GIS
 |dentify and reduce crimes

— crime data
* incident type; geographic area
* schools, parks

KENT STATE. 47



" CrimeYiew Web - RCAP - Microzoft Internet Explorer |
I File Edt “iew Favoites Toolz Help |-
& .= @ [ & QA @ A ‘ B S |

Back Eariarnd Stop  Refresh  Home Seach Faworitez  Higtom T Frint Edit Dizcuss

| Adiess [&] 1o D =] P60 || Liks || & -
R Santa Clara County

Regional Crime Analysis Program

what Results Help

Help I f(!’-‘sevl Next »» Search

RCAP Incidents

RCAP Incidents

==
[ 3]

ASSAULT :
BURGLARY MATH Schaols

FRAUD Shopping Malls
GRAND THEFT

Transportation Centers
W ater
Rail Road

MARCOTICS
RAPE
RECOV VEH

ROBBERY Major Roads

SEN OFFEHSE =trests

STOLEMN VEH

Airport
WEAPONS

Schools

Lakes/Fonds

Water Parks

Rail Road

@
d=
bl
(i ]
@
X
-
| 9

ERNCER R 3R -l [

Facilities

&

Streets Zan Jose Beats

Straats

gm

Los Gatos Area
SCPD Beats

GBI GE (38 |35 |36 | M |38 (3B | 36|38

Major Highways

Highways

Major Roads
i Lverview Map

Current Tool: Zoom In By Envelope ®=-121.04, y=37.31
|&] Dore || 4 Intemet
SOURCE: ArcNews
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Where Crimes Occur

 Hot Spot Analysis

— # crimes/census block

— i1dentify high crime
Intensity
* hot spots
 Drawbacks
— overall pattern

— high crime where
expected

2§ ArcToolbox
+-%g 30 Analyst Tools
+ & Analysis Tools
& Cartography Tools
+ ﬁ Conversion Tools
+|- i3 Data Interoperability Tools
+ ﬁ Data Management Tools
+ & Geocoding Tools
+ & Geostatistical Analyst Tools
+ & Linear Referencing Tools
+ ﬁ Metwork Analyst Tools
+|- &5 Samples
+|- &3 Spatial Analyst Tools

- i Spatial Statistics Tools
+ % Analyzing Patterns
- % Mapping Clusters
2 Cluster and Outlier Analysis (Anseli
:Eu Cluster /Outlier Analysis with Rende
‘2 Hot Spot Analysis (Getis-Ord Gi®)
::}_. Hot Spot Analysis with Rendering

+ % Measuring Geographic Distributions

+- 8% Utiities
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Red = Hot Spots (High Crime)
Blue = Cold Spots (Low Crime)

T Ert“b lll

Not Normalized Normalized

SOURCE: ArcNews "
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Risk Assessment

* Implement crime prevention programs

 Example: vandalism

— divide vandalism by all crime
« vandalism as proportion of all crime

— hot spot analysis on normalized ratios

« areas where vandalism represents a larger than
expected proportion of all crime events

e Lincoln, NE
— vandalism a suburban issue
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Megan’'s Law

 Notification about sex-offenders
—web-based GIS

 Query data In relation to

— neighborhoods, schools, parks, residential
areas

— offender displayed according to seriousness
— visit local police for further info
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/3 Riverside County Sheriff - Microsoft Internet Explorer 18] x|

File Edit Wiew Favorites Tools Help ‘
smBack + = - () ot | Qlsearch [GFavoriees livedia (4 55 S =1 5 [H

Address @] http:}j216.57.210, 151 friversidefjspfindex.jsp x| @an
Google - | | Bpsearchweb @ysearchsite | ¢ Newt | PRk @pagenfo - FUp v P HichicH:

air and blue eyes, is believed to have abducted the boys in the Col

School

Sheriff's Station

Fire Station

plo]e]>] |¥|¥

Public Facility

Identify Zoom In Zoom Out Show County m

|&] Done [ & [@ mnternet
SOURCE: ArcNews KENT STATE.
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http://www.familywatchdog.us/

Click on squares to see offender information 287 non-mappable offenders found
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GIS Applications - Crime

Automated Regional Justice Info System
e San Diego Police Department

Aboyt Crime MARS
& MORTH &

EEEEE

tttttt

TTTTTT

http://mapping.arjis.org/ KENTSIATE. 55



GIS Applications - Crime

COMSTAT

e COMPuUter or COMParative STATIStICS
e NYPD

fark i

'

W
ﬁ’*"&ﬂ

Lt

Fﬂm‘kntw
. :"*'".\A‘V:‘.E -hd“.

l.-t:d.nu;-:

A

'5 Cami
=

L

B [T T
B [ i ;
-i;- i ek 1 _.-'

H YLC 'Enmr
] MURDER RAPE
Proy  Saved by Proy  Saved by
Year MNYC Pop | Number Rale Rale Compstal | Number Rale Rate Compstal
1,985 T,183564 | 1384 19 3,880 B4
1986 T179609 | 1582 22 1536 ']
1 58T 72842319 1,672 23 3507 48
1968 7346352 | 189 26 3412 46
1985 7369454 1905 26 3754 44
1990 [ 322564 2. 205 k] J.1% &3
1991 7350023 | 2,154 Fa: ) 2852 LE]
1962 T7ATEO08T | 1,985 ) 25 38
1993 7347257 | 1,946 T . 164 2818 38 40 118
1984 T336724 | 1561 a1 i 565 2666 36 40 PR
1995 7319546 1477 16 ¥ | G4d 237 L) 40 s
1,996 7,335,554 BE3 13 2 1,145 2332 a2 40 &0
1,997 7320477 T 1] F. 1,354 2157 30 40 TES
1958 T 367 745 633 9 o 1,501 2048 28 40
1,999 T.429.263 F6d ] o] 1453 1,702 23 a0
2,000 B8,0082T8 6T3 A . 1,650 1.630 20 40 §
2001 8023018 T4 E| F. 1,613 1,664 21 40 1.548
2002 B,0B4 693 BET T Fo 1,754 1,689 21 40 1544
2003 B 098066 BT T o 1,745 1608 20 40 1,628
008 8101329 5T 7 by 1,779 | 428 16 40 1813
Total 15,732 12,638

http://www.nyc.gov/html/nypd/html/chfdept/compstat-process.htmi
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Geography of Crime

e Todescribe and map the of crime In
greater and than has been done before.

 To relate the spatial patterns of crime to the
(cognitive), and economic variables.

« To develop associational and predictive that
explain crime manifestation in regard to locale.

 To analyze the dynamics of crime manifestation to help

and to assess better the effectiveness of
they currently use.
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Cleveland, OH Socioeconomic Status by Census Tract, 1990

Socioeconomic Status

RZ&E] o Data
B vrner Class
- Upper Middle Class
[ | middie Class

[ | Lower Middle Class
[ | Lower Class

Paul Butke 4/11/045

Source: 1990 U5, Bureau of the Census
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Cleveland, OH Socioeconomic Status by Census Tract, 2000

Socioeconomic Status

m Mo Data

- Upper Class

- Upper Middle Class
B vicdie Class
- Lower Middle Class
|:| Lower Class

Paul Butke 4/11/045

Source: 2000 U5, Bureau of the Census
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Cleveland, OH Assaults By Census Block, 1990

Interpolated Surface Using Point Density Spatial Analyst Tool
f{r Interstates \

l:l Cuyahaga River

[ ] city ofCleveland Outiine
Point Density Value
@ 1 - 250 000

) 250,000.0001 - 500,000
500,000.0001 - 750,000
7 750,000.0001 - 1,000,000
__1,000,000,001 - 1,250,000
) 1,250,000.001 - 1,500,000
¢ 1,500,000,001 - 1,750,000
@ 1,750,000.001 - 2,000,000
@ 200,000,001 - 2,250,000
@ 2250000 001 - 2,500,000

\ @ <2,500,000 Ohio City

Jland Hills

It Fleasart

Data Source: Case Western Reserve's Center On Urban Poverty And Sodal Change Paul Butke 4/19.05




Cleveland, OH Assaults By Census Block, 2000

Interpolated Surface Usmg Point Density Spatial Analyst Tool

f Interstates N

I:l Cuyahoga River

[ ]city ofcCleveland Outiine
Point Density Value
@ 1 - 250,000

¢ 250000.0001 - 500,000
) 500000.0001 - 750,000
) 750,000.0001 - 1,000,000
) 1,000,000.001 - 1,250,000
_1,250,000.001 - 1,500,000
¢ 1,500,000.001 - 1,750,000
@0 1,750,000.001 - 2,000,000
@ 200,000,001 - 2,250,000
@ :250,000.001 - 2,500,000

Kk. =2,500,000 /j

Clatk Fulton

10

Mile s

Data Source: Case Western Reserve's Center On Urban Poverty And Social Change

Paul Butke 4/1905
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Cleveland, OH Assaults by Census Tract, 1990

Assaults Per 100,000 People

Source: Case Western Reserve's Center For Urban Poverty And Social Change Paul Butke 4/11/05
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Cleveland, OH Assaults by Census Tract, 2000

Assaults Per 100,000 People

B 1000 - 1499
B <1500

I T ffil
1l 2 4 il 12 16
Source: Case Western Reserve's Center For Urban Poverty And Social Change Paul Butke 4/11/05
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Cleveland, OH Total Violent Crime by Census Tract, 1990

Total Violent Crime Per 100,000
[ ]o-499

| | s00-039
[ ]1.000- 1488
P 1 500- 1,988

Source: Case Western Reserve's Center of Urban Poverty And Social Change Paul Butke 4/11/05

KENT STATE. 64



Cleveland, OH Total Violent Crime by Census Tract, 2000

Total Violent Crime Per 100,000
[ |0-499

| |500-933

[ | 1.000- 1489
B 1.500- 1983

Source: Case Western Reserve's Center of Urban Poverty And Social Change Paul Butke 4/11/05
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