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)) History: Mapping and Health

* First, identified WHERE
people infected with this

water-borne disease
* By making marks on a
map for each sick person

* The pattern suggested that
water from a particular pump
was infected and the cause of
the disease.




“Everything is related to everything else, but
near things are more related than distant

things”

Tobler, W. 1970. A computer movie simulating urban growth in the
Detroit region. Economic Geography 46, 234-40.

Sometimes called the First Law of Geography
(because it is generally true!).
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https://arcg.is/1fHaCy

)) GIS and Social Science

GIS and spatial analysis methods are becoming a part of the
social scientist's methodological arsenal;

Websites
GISpopsci.org '

i - Spatial
http://gispopsci.org/ Demography
spatial@ucsb

http://spatial.ucsb.edu/
Journals

Spatial Demography
http://www.springer.com/social+sciences/population+studies/journal/40980
On-line resources and Geospatial data warehouses

OnTheMap at the US Census Bureau: http://onthemap.ces.census.gov/
GIS and Public Health at NCHS: http://www.cdc.gov/nchs/gis.htm




] What is GIS?

One word at a time...



Data Is a fact or collection of facts

* Asingle interview: What generic word do
you use to describe carbonated soft
drinks?

* The entire US Census

Data that Is processed, organized, structured
or presented in a given context to make
them useful, are called Information



http://www.popvssoda.com/statistics/ALL.html
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A means of:

Storing
Mapping

Analyzing
Spatial Data

POP vs SODA



http://www.popvssoda.com/

A computer-based system for the manipulation and
analysis of geospatial information in which there is

an automated link between a data object and their
spatial location.

http://www.spatialanalysisonline.com/
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Free on-line textbook Geospatial Analysis

A Comprehensive Guide to Principles,
Techniques and Software Tools




What is GIS?

Examples...



‘Local Health
Departments:

Exploring changes
in funding, level of
service, need, and
health outcomes
from 2000-2010.

Local health departments and specific maternal and child health
expenditures: relationships between spending and need.

Betty B Bekemeier, Matthew M Dunbar, Matthew M Bryan, Michael E
ME Morris. J Public Health Manag Pract 18(6):615-22 (2012), PMID
23023288

Local Health Department Provision of WIC Services Relative to
Local “Need”— Examining 3 States and 5 Years

Bekemeier, B, Bryan M, Dunbar MD, Fowler, C. Frontiers in Public
Health Services and Systems Research 1(1) (2012).

Public Health Systems and Services Research

2005 to 2010 Change in Washington's
Teen Birth Rate (LHJ aggregation)

b eBeltingram

2005

Births per 1,000 Teen
Women (age 15-19)

80.1t0 95.6
60.1to 80.0
40.1t0 60.0
20.1t040.0

[ 38t200

2005 to 2010

Change in Teen
(age 15-19) Birth Rate

Increase 10.1t0 21.3
Increase 5.1t0 10.0
Increase 2.5t0 5.0

"~ Little Change
Decrease 2.5t0 5.0
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State and National Teen Birth Rates
WA 2005:31.4 2010:27.3 [decrease 4.1]
USA 2005 397 2010343 [decrease 5.4]
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* Impact on Equity

— Tolls are regressive: cost
low-income households a
higher % of their income
than middle- or upper-
Income households

— How regressive? Use GIS-
based approach to provide
empirical analysis

NOTE: compared to
alternatives, tolls are least
regressive option

Journal of Urban Affairs

The Journal of the Urban Affairs Association

A GEOGRAPHY-SPECIFIC APPROACH TO
ESTIMATING THE DISTRIBUTIONAL IMPACT
OF HIGHWAY TOLLS: AN APPLICATION TO THE
PUGET SOUND REGION OF WASHINGTON STATE

ROBERT D. PLOTNICK
University of Washington

JENNIFER ROMICH
University of Washington

JENNIFER THACKER
Burst for Prosperity

MATTHEW DUNBAR
University of Washington

ABSTRACT: This study contributes to the debate about tolls’ equity impacts by examining the
potential economic costs of tolling for low-income and non-low-income households. Using data
from the Puget Sound metropolitan region in Washington State and geographic information systems
methods to map driving routes from home to work, we examine car ownership and transportation pat-
terns among low-income and non-low-income households. We follow standard practice of estimating
tolls’ potential impact only on households with workers who would drive on tolled and nontolled
facilities. We then redo the analysis including broader groups of households. We find that the degree
of regressivity is quite sensitive to the set of households included in the analysis. The results suggest
that distributional analyses of tolls should estimate impacts on all households in the relevant region
in addition to impacts on just users of roads that are currently tolled or likely to be tolled.

In planning regional transportation systems, policy makers balance overlapping and sometimes
competing goals of effectiveness, cost-efficiency, environmental responsibility, and social equity.
The increasingly popular strategy of tolling drivers on new facilities has implications for all these
goals, and is one strategy among others for creating systems that can best move persons and
goods through metropolitan areas.

In an era of limited state and local budgets and legislators’ reluctance to support higher fuel
taxes or general tax increases, tolls on urban highways and bridges may be an attractive source of

Direct correspondence to: Robert D. Plotnick, Evans School of Public Affairs, University of Washington Box 353055,
Seattle, WA 98195-3055. E-mail: plotnick@ uw.edu.

JOURNAL OF URBAN AFFAIRS, Volume 00, Number 0, pages 1-22.

Copyright © 2011 Urban Affairs Assoclation

All rights of reproduction In any form reserved.

ISSN: 0735-2166. : 10. .1467-9906.2011.00551.x
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Weighted Route Frequency

Entire Sample

% Low Income

——— 1,000 <5%
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Mapping the 2010 U.S. Census

Ehe New ork Eimes
Mapping the 201 0 U-S- cenSUS Share this view on Twitter or [ Facebook

Browse population growth and decline, changes in racial and ethnic concentrations and patterns of housing development.

View More Maps | -

Distribution of racial
and ethnic groups in

2010
One dot = 100 people
W white
W Black
Hispanic

B Asian
B Native American
B Other

Zo o a State | -
Washington
2010 POPULATION
6,724,540

RACE!

ETHNICITY
Whites: 73% +5%
Blacks: 3% +24%
Hispanics: 1% +71%
Asians: 7% +49%
Native Amer.: 1% +4%
Multiracial: 4% +41%
Other groups: 1% +46%

Base map by CartoDB, OpenStireetMa

Bv MATTHEW BLOCH. SHAN CARTER and ALAN McLEAN | Source: Census Bureau: socialexciorer.com

Tabular data from the US Census Bureau and pre-packaged
web services from OpenStreetMap.org



http://www.nytimes.com/projects/census/2010/map.html

Basics of Storing, Mapping, and
Analyzing Spatial Data...



Storing Geographic Data

One GIS data layer (US States) combines both
Geographic Features and their Attributes

[ |
ObjectlD * | Shape ™ f STATE MAME ] STATE_FIPS SUB_REGIOH STATE_AEBR| POP2000| POP2007 | PI
48 | Polygol W ashington A3 Facific W, RE54121 ER16384
Oregon 41 Pacific: OR 3421388| 3762734
alyg |daho 16 I auntain D 1293953| 1513708
7 4
< ‘ B
g"{;i rd:ﬂ_i y 0 jﬂ Show: Al ISeIected Records (3 out of 52 Selected) Cptions -
et
iy,

Geographic Features indicate “where”




| ) Storing “Everyday” Geographical Objects

| }
,43

Points

home, day-care, health clinics, schools, retail and
tobacco outlets, crimes & graffiti, bus stops,
neighborhood anchor institutions, community assets,
resources and risks

Lines
roads, railway, pathways, walking or bus routes, rivers

Areas (Polygons)

census unit, ZIP code, school district, police precinct,
health service areas, counties, states, provinces,
watersheds



)) Mapping Geographic Data

— USCities (red points, restricted to major
cities)
— USStates (yellow polygons)

=/ Layers
=& us

{ R

US States
O




’ Mapping Geographic Data

Select GIS data layers, how to
symbolize, labels, map extent, etc.

" USA BASE HAP.MXD - ArcHap - Arcinfo b () |§|

Fil= Edit View EBookmarks Insert Selection Tools Window Help

=E & @ L {"/ 1:13.573.024 hd :QZ éj @ O ¥ N? spatial analyst = ‘ J 3D Analyst ¥ | =
Editor * ~ |Create Mew Feature J ‘ J Layer: K} Major Cities (Stake) j W - =250 33
= =l
g &
%) &
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. £
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=
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aye r = Us Backaround (Mational and State)

Anaheim; iy Tulsa
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@ Rivers |<Ie BhoenixX Mos a . -w
=] Ocean Background an-Djelgo
Arlington allas

£l PiEo Fon‘WonIf"‘__"-'

\-\__\ jAustm }
San Antonlo Hou ton

Gmpus Christi

Digplay | Source | Selection 20| ﬂ ﬂ

Drawing ~ R O~ A~ ‘,O]Anal ﬂl'IU ﬂ B I U iv - iv . -

106°29'11.24"W 53°51'12,97'N




Layer: I”‘i:)‘ State Bnds {generalized)
[ Only show selectable lapers in this list

|
Method: ICreate a hew selection j
_I |

= |

"SUB_REGION"
"STATE_ABER"
"POP2000"
"POPZ007"
"POPOO_S M

' =

tlelile

ol S
i bl

SELECT " FROM states WwHERE:
"POP2000" »= 5000000

Get Unigue Values |GU T I
=
|-

Clear | Werify | Help | Load... | Save... |

0k | Apply | Cloge |

Query GIS data layers based on
attributes, geography, or both

1) Which states’ population was more than 5 million in 20007

<7 Kb
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Query GIS data layers based on
attributes or geography, or both

2) Which states touch the border of Kansas?

Select By Location

WA,

Select features From one or more target lavers based on their location in
relation ko the features in the source layer.

Selection method:
Iselect features from j / 4
i OR / \

Target layer(s):
{

LS States
[ Canada and Mexico Background

NV / {
ur

ca / |

[~ oOnily show selectable lavers in this list
A

Source laver:
|| »
b J
f

€ Us states

¥ | Use selected featires (1 features selected)

Spatial selection method:

™| Apply & seatch distance
I 3,000000 IDecimaI Cegrees j

Help | (0] 4 I Apply I Close




W \) Analyzing Geographic Data

Query GIS data layers based on
attributes or geography, or both

2) Which states touch the border of Kansas?

Select By Location E
Select features From one or more target lavers based on their location in N
relation ko the features in the source layer. e [ B
g ) o
Selection method: I { N ‘
Iselect features from j / e 7 MT ( ND
Target layer(s): { R i V‘\ ‘ff
US States { A N
O canada and Mexico Background Tt | f sD
) S - ‘: vw
[ S NE
Ny /
ut
> ca { co
[~ oOnily show selectable lavers in this list =N ' j‘
5 /
Source layer: v (" Az ] NM |
5 } |
€ Us states 4| Bz *
¥ | Wse selected Features (1 features selected) ~
Y Y o i
Spatial selection method: T®
™| Apply & seatch distance B :
I 3000000 IDecimaI Cegrees j 3
Help | QK I Apply I Clase ~—. 57




\) Analyzing Geographic Data

Query GIS data layers based on
attributes or geography, or both

3) Which states touch the border of Kansas border states?

Select By Location E
] - {
Select features From one or more target lavers based on their location in ) a0
relation ko the features in the source layer. b e / T
B ! T |
Selection method: I FN\
Iselect features from j / T 7 MT ( ND
/ 9N | }
Target layer(sh: OR ,_" \ ! ) mN
1S States { ;P e
[ Canada and Mexico Background i 0
=L . Wy
‘\
/ NE
R Ny
IS ut
cA co
KS
[~ oOnily show selectable lavers in this list o\ N
oK
Source layer: L | 2% NM
S
€ Us states 4| 3
¥ | Use selected featires (1 features selected)
Spatial selection method: T®
™| Apply & seatch distance
I 3.,000000 IDecimaI Deqrees j - \
% |
—
Help | kK I apply I Close 57




\;’ Analyzing Geographic Data

{

Query GIS data layers based on
attributes or geography, or both

4) What is the distance from Kansas to 2" order neighbors?

1
LN LR
STATE_HAME DISTAHCE DISTAHCE_MILES )
Arizana 1272924 156559 79095537
Arkansas BE1910.092654 411 29157 \ X
Colorada 521950494655 F06.45697 / B
lirwdiz GOG745. 275353 201 28527
lowva 274132 557956 356.74945
Kentucky 1147940 661341 T13.29724 o
hiz=sauri o1 2754 420504 1563565 ‘
Mebrazka 358616.704365 22283409
Mewy Mexico 22747 568369 211 23163 ‘
Cklshorma 3308607540354 20558736 ~
South Dakata E73a72.425794 421 64536 - !
Tennesses 1103525 966649 ES85.69922 :"{
Texas 7580158926915 454 76531 N
Litah 1149552.752445 T14.29595
WA OminG 915755804947 27059026
4 4 o r K E (0 ouk of 15 Selected)
Export_Cutpuk




Storing, Mapping, Analyzing Example:
County Obesity and Diabetes Rates

L\ 2 4

COUNTY A

Abbeville County, SC

+ COMPARE SEE DETAILS >

Acadia Parish, LA

+ COMPARE SEE DETAILS )

Accomack County, VA

[}

[
[25]

+ COMPARE SEE DETAILS )

]
.
Ada County, ID
® L e L + COMPARE SEE DETAILS )
. e ® .
. L
° ° Adair County, IA
air Coun
[ . ] ’
[ ] . // N
L] —~
Y ~® + COMPARE SEE DETAILS >
o o o : e . > . o
e %o ‘ ™ /.’2’ ., [ ]
. . —~> .
.t .:‘l a . . ‘ Adair County, KY
.
L ]
. (] . 1 . ‘ . L I ] L] . . + COMPARE SEE DETAILS »
s ae . i .
+ ' L] L] L
o,80 . . Adair County, MO
. ..
[ ] X
' ' . + COMPARE SEE DETAILS »
L]
° .
. Adair County, OK
.0

+ COMPARE SEE DETAILS )

Adams County, CO

+ COMPARE SEE DETAILS >

%)

DIABETES
RATE %

13.4

10.3

71

9.3

13.3

6.5

OBESITY
RATE %

30.3

31

22

28.8

33.7

243

PHYSICAL
INACTIVITY
RATE %

32.5

28.5

38.4

28.6

33.5

20

TOTAL
DIABETES

#PEOPLE

2,521

4,318

3,393

19,170

542

1,713

1,446

1,980

19,230

TOTAL
OBESITY

#PEOPLE

5,693

12,960

9,019

59,810

1,620

4,326

5,193

5,019

72,220

TOTAL
PHYSICALLY
INACTIVE
#PEOPLE

6,114

11,940

8,550

41,570

1,587

5,007

5,150

4,985

59,500

YEAR

2008

2008

2008

2008

2008

2008

2008

2008

2008




|1 Access to basic health car x )_.": ﬂ The linked burdens of obes ..\

B o) e

C  [Y storymaps.esri.com/stories/diabetes/

The linked burdens of obesity and diabetes

Fact 1: Close to a third of U.5. adults are obese. Faet 2: Almost go% of people with newly-diagnosed type 2 diabetes are
overweight. County maps reflect the close links between these key public health challenges.

compare obesity and diabetes statistics.

Click on a county and move the slider bar to =

Adult obesity rates are mapped on the left.
The term “obese” refers to high overall body
weight that increases the risk of diabetes and
other diseases. Even in areas with high rates of
obesity, individual profiles and habits vary
widely.

Diabetes rates are shown to the right of the
slider. Public health workers use maps like
these in their continuing efforts to manage and
prevent diabetes and obesity.

Obesity rates are on the rise despite a national
goal to reduce obesity prevalence to 15%.
Twelve states had an obesity prevalence of 50%
or morein 2010, up from nine states in 2004g.

Sources: Centers for Disease Control and
Prevention (CDC) obesity and diabetes data.

LEGEND

2009 Obesity Rates 2009 Diabetes Rates
% Obese Adults % Diabetic Adults
B ocoe-an P or%-1e%
B o3 | EREAREL™
W ozaw-zre ] 71%-9%

0% - 23% 0% - 7%

o 300 Goomi

Y
m

A story map § &

T
h '
== 1



http://storymaps.esri.com/stories/diabetes/

Instruments for Reasoning
about Quantitative Information

ge-Adjusted Percentage of Adults Aged =20 Years with Diagnosed Diabetes, 2007

Age-adjusted percent of adults > 20 years old with diabetes
[ ]o-7a0

[ 171-81

EE2-90

| AR

105

MMWR 2009;58:1259-1263

LA CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System
{ available at http://www.cdc.gov/diabetes/statistics




Instruments for Reasoning
about Quantitative Information
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2007
Age-adjusted percent of adults > 20 years old who are obase
[ Jo-262

[ ]263-277

[ R

Bl ez-008

| gl

MMWR 2009;58:1259-1263

& T CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System
4 available at http://www.cdc.gov/diabetes/statistics




Instruments for Reasoning
about Quantitative Information

I counties intop 2 quirtiles for both disbetes and obesity
[ | counties in bottom 2 quintiles for both dishetes and obesity

MMWR 2009:;58:1259-1263

LA CDC'’s Division of Diabetes Translation. National Diabetes Surveillance System
{ available at http://www.cdc.gov/diabetes/statistics




What is GIS?

In more detall...
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< ) Scale of GIS data

~ Global to local
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)) Vector (Data Type 1/3)

eg:tor data consists of discrete coordinates
which can store the geographic position of points,
lines and polygons

Points: People  Lines: Roads or Polygons:
or Cities (center) Other Linkages Census Tract
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eographic features are stored as X,Y coordinate

pairs. Each vector layers has an attribute table, and
each feature corresponds to a row in the table.

(9

i

-
s o

2o ey Plof

o AL R DR
® oo

=] SelectedCrimes04

CrimeType
* jAssadlk
#+ Robbery
& “Yandalism

=] Elockaroups
|

fé’o

fi h 0 T | L]
OBJECTID * Shape * CrimeType | CrimeTime | CrimeDate |/
1 |Point Szt 0o17 20040701 |

2 |Paint Robkbery 12 20040101

3 |Paint “andalism 1036 20040126

4 |Pairit Aszautt 2347 20040214

5 |Paint “Yandalism 1215 20040220

B |Point “andalism o0sa 20040225

7 |Poirt Azzaut 2352 20040226

& |Paint “Yandalism 1815 20040415

9 |Paint “andalism 2339 20040421

1EI Pairit Azzaut o703 20040602
Dmird andalicm [nt=nlu} ANOANTAR .v.
Record: JJ JJ Show: W Selected lecordsj

b of Blo OUp L]
OBJECTID * Shape * Shape_Length Shape_Area POP [

1 |Palygon 19023164382 16707150.211607 | 2843

2 |Palygan 18344 586691 11844662 127896 | 1321

3 |Polygon 127458323138 8223385 4582477 | 1834

4 |Polygon 9613.753427 5794705 656414 | 1188

5 [Palyoon 12463 490459 7454094 115933 | 1378

& |Polygon 9596.231559 BO016520.399411 | 1143

7 |Polygon 20952 656815 27663080 254551 | 2741

G [Palyoon 21192 475293 28175433 276053 | 1428

3 |Polygon 42813532763 111108693.017346 | 2143

1EI Palygon 149570527367 | 6E2027595.082628 | 3105

Palvoon 86429245137 | 33921312.368605 [ 1361

oot |4

Shaw: W Selected RecordsJ




No Iinherent geographic information.

May be linked to a geographic data layer that
shares a common attribute field.

Vector Data Layer

1
1
1
BEf Attributes of States | WSS | (e : B Attributes o/l itesPopStats - Z}
FID | Shape STATE_NAME STATE_ABBR| ~ 1 DID | STATE_MAME | STATE_FIPS 5UB_REGION POP2000| POP2007 | POPDD_SQMI| FOPO7_5QMI| WHITE | BLAC ~
»[ OfPolpgon [Alaska AK ' 1 r[_0]&laska 02 Pacific E26932|  E79581 11 12| 434534 7] |
1|Palpgan | Alabarna AL 1 1| Alabama 1] Eazt South Central 4447100 4663715 8.1 90.3| 3162803)11559
2|Polygon | Arkansas AR 1 2| Arkanzas 05 ‘w'est South Central 2E73400) 2883091 50.3 54.3| 2138595 4189
3|Palpgon | Arizana AZ 1 3|Arizona 04 Mountain 5130632| B3637H3 45 B5.8| 3873611| 1588
4|Polpgon | Califormia Cé, 1 4| Califamia 0g Pacific 33B71645| 37483448 2142 237 | 20170055 | 22638
5|Palpgon | Colarada ca 1 5| Colorado 0g Mountain 4301261 4883413 41.3 4E5.9| 3560005 1650
B |Polpgon | Connecticut CT 1 £ | Connecticut 09 Mew England 3405565 |  3RBEETH £84.5 7149| 2780355| 30981
7 |Polpgon | Distnct of Columbia DC 1 7| Drigtrict of Columbia |11 South Atlantic 572059 591318 84126 96359  17E101( 3433
8|Polpgon |Delaware DE 1 8| Delaware 10 South Atlantic TEIE00 280458 3904 433 7| 084773 1508
3|Palpgan |Flarida FL 1 3| Flarida 12 South Atlantic 155882375| 18833313 2823 333.7| 12465029 | 23355
10{Palygon | Georgia G 1 10| Geargia 13 South Atlantic 8186453) 9654958 1392 164.1| 5327281 23495
11 [Polwgon |Hawaii HI 1 11 [Hawail 15 Pacific 1211537 1299555 1885 2022 294102 220
12 |Polvgon |lowa I 1 12|lowa 19 ‘wiest Morth Central 2926324 3030140 52 53.8| 2748640 B18
13|Palpgon |1daha [Ix] 1 13|Idaho 16 M ountain 1233963) 1513702 185 181 1177304 54
14 |Palpgon | llinois IL 1 14 |lllinoiz 17 East Morth Central 12415233 13122248 2204 2328| 9125471 18768
15| Palpgon |Indiana IN 1 15|Indiana 18 East Marth Central G0B0485)  B413133 168 177.2| 5320022| 5100
16|Polygon |Kansas K5 \ 16| kansas 20 Wiest Marth Central 2688418) 2811114 327 342 2313544 154
17 [Palpgon | Kentueky 53 " 17 | Kentucky 21 East South Central 4041769 4258898 100 105.4| 3540883| 2359
18|Palpgon | Louisiana LA [w] | 18| Lovisiana 22 ‘wiest South Central 4468376 4385231 957 92.9] 2856161 14519[,,
<] 2 N B £
Record: ﬂjliljﬂ Sha: W@j : Record: ﬂj’iljﬂ Shiow: W Selected Records (0 out of 52 Selected) Cptions =
1
1
1
1
1
1
1

Data Table (.dbf, .xIs, or .mdb)




Raster (Data Type 3/3)

_a_ster data represents a continuous surface
divided into a reqgular grid of cells.

Often used as background map layer.

Elevation Model




Stores images as rows and columns of numbers,
forming a regular grid structure.

Great for computational analysis or modeling, bad
for mapping precise locations.

VALUE(COUNT TYPE AREA | CODE
1 a Forest land | 8100 | FLO1O
2 5 Wetland 4500 |\WLOO01
2 Q Crop land | 8100 [CL301 ’ * \
4 11 Urhan Q900 | ULo40
Raster Attribute Tables Vector vs. Raster

(& raster resolution)



escribing the correct location and shape of
features requires a framework for defining real-
world locations.

A geographic coordinate system is used to assign
geographic locations to objects.

GIS data layers must have a
coordinate system defined to
integrate with other layers




Map Projection

Transforming 3-dimensional space (Earth)
onto a 2-dimensional map (GIS)

Mercator

Robinson

[

GREEP ]
Pl ]
SNARAANANRREEN




» Small-scale (large area) maps
— Interested in Comparing shapes, areas, distances, or directions of
map features?

— Measurement errors can be quite substantial:

Projection: Mercator Projection: Albers Equal Area
Distance: 3,124.67 miles Distance: 2,455.03 miles

Actual distance: 2,451 miles
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POPZ000
(493,782 - 2,233,169
[12,233,170 - 5,363,675
[0]5,363,676 - 9,936,444
I o, 935,445 - 20,851,520
M 20,651,621 - 33,671,645

Equal Interval

b Choosing Map Classification

POPZ000
[ 493,782 - 7,169,355
17,169,356 - 13,844,925
[ 13,544,529 - 20,520,502
B 20,520,503 - 27,196,075
M 27,196,076 - 33,671,648

Quantiles Exponential

[ —

b Y

PORZ000
[ 493,782 - 1,274,923
11,274,924 - 2,926,374
[ 2,926,325 - 5,130,632
B 5,130,633 - 5,186,453
M 5, 156,454 - 33,871,648

POPZO00
[0~ 2,000,000
[]2z,000,001 - 4,000,000
[ 4,000,001 - 8,000,000
I 5,000,001 - 16,000,000
M 15,000,001 and greater




Map Making: With Great Power...

Factors influencing a Map’s Message:

Colors, tones and shading Classification schemes
*Font sizes and styles *Symbology
*Map projection and distortion <Geographic units

Prostate Cancer Mortality Prostate Cancer Mortality Prostate Cancer Mortality
White Males, 1970-1994 White Males, 1970-1994 White Males, 1970-1994
7o
n " -‘ = : ¥
L]
b i
11 \
g7
8 fil_‘L. &
]
e :
P N
Rk
¥
Tk
-
2 c.
Deaths per 100,000 person years, Deaths per 100,000 person years, Deaths per 100,000 person years,
White males of all ages by county While males of all ages by county White males of all ages by county
28.47 - 40.61 28.47 - 40.61 28.47 - 40.61
24.77 - 28.46 24.77-28.46 | 24.77-28.46
22.01-24.76 22.01-24.76 22.01-24.76 US. rate .
20.38 - 22.00 20.38 - 22.00 20.38 - 22.00 22.01 From:
17-28-=20.37 17.93-20.37 17.93-20.37 Basic mapping principles for visualizing
14.58 - 17.92 14.58 - 17.92 14.58 - 17.92 . . :
0.00 - 14.57 0.00-14.57 0.00-14.57 cancer data using Geographic Information
= — - Systems (GIS).
Figure 2. Three color schemes are shown for the same data set. (a) Sequential, single hue scheme (blue). (b) Sequential scheme
: - s g H - : Brewer CA.
with hue transition (yellow-green-blue). (c) Spectral scheme. The spectral scheme is used as a diverging scheme with the lightest
colors marking the overall U.S. rate. Am J Prev Med. 2006 Feb;30(2 Suppl):825-36.




Analysis Within A Layer

Comparing the spatial arrangement of
features within a single GIS data layer

LISA (Local Indicators of
Spatial Autocorrelation /
Local Moran’s I) Clusters

Poverty Rate —

Legend

Legend

[INo data Cluster Type

B0 01% - 13.49% Less than -2 Std. Dev f
|13.50% - 35.49% Between -1 and -2 Std. Dev. €% I+
I 35.50% - 57.49% Between -1 and 1 Std. Dev HL
Bl57.50% - 79.49% Between 1 and 2 Std. Dev ]
LH

Bl 79 50% - 91.19% More than 2 Std. Dev 1




Analysis Between Layers

"« Comparing the spatial location of features in
multiple data layers







