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Overview

= Part|--GIS 101

= Part Il -- Tobacco Control and GIS Case Studies

v'Sales to Minors

v'Tobacco Retailer Density
v'Retailers Near Schools
v'Mobile data collection

=
c
:"{

{

Lisa F. Isgett, MPH

PART | - GIS 101
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What is GIS?

GIS integrates:
— Hardware

— Software

— Data
Geographically -
referenced
information can
be:

— Captured

— Managed

— Analyzed

— Displayed

Image credit www.esri.com

Data in GIS

* Vector data
— Points (x,y)
— Lines (Length)
— Polygons (Area)

¢ Raster data
— Images

— Continuous coverage

* Tabular data

Data in GIS

_ VECTOR

Vector data:

v’ Discrete location

v’ Precise boundary

v lIsolates elements of interest

__RASTER _

Raster data:

v Source for creating vector data
v Adds ‘real world’ elements

* Satellite imagery

* Aerial Photo

* Elevation

* Land cover
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Data in GIS: “Shapefile” = 3 Files Data in GIS: Census Data
1. .shp =the Shape o State

¢ Stores actual geometry of feature shapes and location « County [

¢ Each feature knows where it is in space and in relation to the other map i )

layers * Census enumeration units A
2. .dbf = the Data - Tracts[_]
« Range in population from 1,500 to 8,000

¢ Each row in the table corresponds to one feature in a map layer — Blockgroups

¢ Kwik Mart is selected both on the map and in the table « Range in population from 600 to 3,000

*  Columns have variable information about that feature (e.g., retailer type, — Meant to represent a relatively

sold to minors Y/N, # of ads visible outside, etc.) homogeneous population
_ hic si ‘es widel
3. .shx =the “Glue” for Shape + Data Geograp- ic size varies fu.lde y _ |
— Boundaries based on visible physical i
* Index file of shape geometry to allow quicker read of the shape data and cultural landmarks (roads, rivers, e
railways) a
i

- . . — : . 5
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Data in GIS: Census Data
Summary File 1 Summary File 2 Summary File 3 Summary File 4
*100% population  *Same as *Data collected *Same as
surveyed (short- Summary 1 with from1in6 U.S. Summary 3 with
form) «Analysis by race, HH (long-form) *Analysis by race,
*Data available to ethnicity *Data available to ethnicity
Block level eDataavailableto  Blockgroup level < pata available to
*Type of variables tract level *Variables include:  tract level
include: - Income
—Population - Home value
(Race, Sex, and - Education
Age) i
. . - Occupation
—Family/HH size
- Ancestry/
—Tenure Birthplace
- . S
JInl UNC

2010 Summary 1 variables: www.factfinder2.census.gov
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Tobacco Re{'ﬂi‘ler Variables Census Tract Variables

Geocoding & Mapping Data

Find a feature

* Geocode

—Convert street address to latitude
and longitude coordinates

—Geocode function in ArcMap

—Pay a vendor to geocode addresses

—Only an estimated point location,
especially in rural areas e
Global Positioning System (GPS)  *

—Take a waypoint at each location g

—Much more expensive and time
consuming

DUI’s in San Francisco 2009-2010
i

—Exact location
Find a pattern

Ethics in the Use of DUI Data
- - By: Doug McCune
Al UINC February 23, 2011
- Data Source: www.datasf.org

Map Quantities

* Most and least

« Places that meet Voting Pattern for Obama

criteria
¢ Relationship
between places

e =

¥~

¢
County-level 2008 Election Results as 3D maps
UNC By: William M. Hartnett
LY

November 10, 2008
1118 m/2008/11/1 level lecti Its-as-3d:

1y

/

Map Densities

« Find areas of Population Density in the Southwest US

highest
concentration

3D US Pop Density Map

April 15, 2009
http://wehrintheworld.blogspot.com
Map created by: loe Lertola

i | UNC
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Map Specific Areas for Monitoring

Thematic Maps: Rates/Ratios

*Maps of rates or ratios

—Raw counts must be
normalized by some
other variable

—Population per square
mile

—Percent <Race/Ethnicity> &

*Rates are often
aggregated to some
geographic unit

*Never compare arbitrarily
sized areas (e.g. census
tracts, counties, or zip

codes) to a count statistic.{-g | l 2 9 (IS

B vNe....

Stioke Doath Rates, 2000-2006
Adults Ages 35+, by County

US Unemployment, 2004 to 2010

UNEMPLOYMENT, 2004 to presant

¢ Counts
—Number of persons
—Number of
household below
poverty

Thematic Maps: Graduated Symbol




Where the Oil I§.

wean oumehves

A of it elsewchers i the w
ulf? By Noam Scheiber

http://www.tnr.com
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Motor Vehicle Deaths

West-Germany-Major-Industry-1972.htm!

Be Aware: Map Projections &

e Projecting a sphere
onto a plane creates
data distortion
* Distance

* Direction
* Shape
* Area

¢ Match projection of
all data

e Match projection to
analysis needs

@ UNC

Be Aware: Metadata

* Scale (Accuracy)
— Raster data: obvious visual queue
— Image pixelates when used beyond its scale
— Vector data: NOT obvious visual queue

— Line and polygon data may look jagged or unnaturally angled at

inappropriate scale
¢ Read metadata

* Research history of the data and decide the appropriate scale

* Provenance (source of the data)
— How was the data made
— What base data was used
* Age
— When was the data collected?
— When was the data last edited?

@ UNC
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Be Aware: Scale &

Scale 1:750 Scale 1:100

Be Aware: Scale

Scale 1:478,600 Scaln 1150000 Sealn 1:10.000
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* ESRIMaps and Data; Schooks {1:100,000)
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= hew Hanover County GES Depariment: Schools (Local)
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Case Study 1: Sales to Minors

Objective: Using Synar compliance checks, deliver
a targeted intervention to high-risk areas (i.e.,
high rates of sales to minors).

¢ Step 1: Geocode tobacco retailers (>7,000) & link
sale/no sale data

e Step 2: Map areas with high sales
¢ Step 3: Deliver intervention to these areas

UNC

Campaign Partners

RED
FLAG

Tobacco Enforcement Campaign

RORTH CARDLINA

@ UNC Health@mq!}ness

NC Tobacco Sales to Minors: Empirical Bayes Rates

¢ Goal: Identify “hot spots” with high rates of illegal tobacco
sales to minors

¢ Implement stepped up enforcement and media campaign

to “hot spot” areasgss

District | Tobacco Sales Rates by County/Region

NC Approach: Driver’s License

RED BORDER maana the diver's licsnss
holder i 16-17 yaars of age. Do NOT zall
aleohol and tabacco.

YELLOW BORDER meares 18-20 yaars of
aa. You may sal tobacce, but NOT doohal.

ﬁ “ CAUTION
7

¢ In 2000, the NC DMV released a new driver's
license and identification card design.

GREEN BORDER means 21 y=ars of age
ar okder. You may s=ll alcobol and tobecoo.

* This card design can help retail employees stop
o the purchase of alcohol and tobacco products by
UNC underage persons.
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Postcard: Front Postcard: Back

Targeted printing:
Retailer history of past

WHAT DOES THE RED

BORDER MEAN? citations
Dt s Wcm® Nty 12,000 Morth Camilng kids tecome res wmoken svery st .
(e 190,000 kit s 18 i P, Carin ey el ity ¢ remurl *Community rates of sales
frm ncking,
to minors
FL‘RG & @ TTrah{§g telinens
= =
— ey Tha- e
hw‘uﬁm\-lmh-u'\:':—uﬁ-llun-.z:w
Sent to >1000 retailers in high risk areas
Postca rd . Ba C k Sent to stores (not cited for selling to minors)  Sent to stores (cited for selling
* in areas with high % African American to minors) in all areas
[Pre——
e
DON £l CA H HECHK | D! Bty

et Carsing Acohal Lw Enfirveent (ALE] agerts and usdarage bupsrs check
shout 7 -

S e 4 SCes Euiimar Targeted printing:
* CHECK K0 i fhe covtomer sppaan N .
B ) iy *Retailer history of past
e > citations
Dt e Wcm? Nearly L2000 Morth Camiing kids tecome res wmokary. svery ysal .
O 1901000 ks e 18 i Mor, Caroho 1y el sy S prrel *Community rates of sales
frm ncking,
to minors
FER; 4 @ Pl g etines
e =
— ~t- Thu g Vet
T e R e e i o e h_“ﬂ- Ao

THE TOBACCO THE TOBACCO
SALE IS SALE IS

Tobacco Sales to Minors by County

Pre-Red Flag Intervention Post-Red Flag Intervention

Apet 2003 Ao 2008 Phase 1 sy zoos. vay 2007

gl T4 » bl 2000 Phase 2 iy oo ey 1007
1483

CASE STUDY 2: TOBACCO RETAILER
DENSITY

| UNC
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Case Study 2: Tobacco Retailer Density

¢ Objective: Compute the density of tobacco retailers
in your community.

¢ Are there clusters? Could a licensing policy limiting
retailer proximity reduce density?

¢ Step 1: Geocode all licensed retailers
* Step 2: Map retailers, link with census data
* Step 3: Compute retailer proximity

|E UNC

Tobacco Retailers
per 1,000 persans
@ 20emen
Ll "

Median Household
Income:

I 580000 o0 gresater

I 20000 - Fa o

I 40000 - $9.90
0000 - 30 00
o tuam 70,000

Higher density in
low income areas

|E UNC

Proximity — 500 ft buffer
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L&) Tobacco retailer proximty 1o
. . another tobacco retailer
® Outside 5001

* Wenia 8001

UNC

Proximity — 1000 ft buffer

.. Tobacco retailer proximity 1o
A ancther inbacca retailer
®  Ouimde 1,000 feet
®  Wéhin 1,000 teat

Case Study 3: Retailers Near Schools

¢ Objective: Examine impact of Family Smoking Prevention and
Tobacco Control Act (FSPTCA) rules banning outdoor tobacco
advertising near schools and playgrounds would affect tobacco
retailers in two states
— New York (17,672)
— Missouri (4,730)
¢ FDA is considering advertising ban distances ranging from 350 to
1000 feet, and the differential impact of these is estimated.

UNC

Spatial Data Analysis
create a buffer

W=,
[r—S—

Charies Muray '8 B E Food Mart
Misdle Sohoc | y

‘Gvs pramacy

=

JINC




1000’ Buffer Zone around School Property

= L T \ ( ] Luke, DA, Ribisl, KM, Smith, C, Song, AA. (2010). Family Smoking Prevention and
Il | INL Tobacco Control Act: Banning Outdoor Tobacco Advertising Near Schools and
Playgrounds. American Journal of Preventive Medicine.

5t. Lowis, Missouri Manhattan, New York

a » Ramier
e A L] w L 1 I Scroot Pasced
‘ R 1,000 Pt oo Buster
et g I Local Pase

1,000 Pt Pask Buffer
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St. Louis, Missouri
Banning ads near schools can feéduce 1.5 M ads
Luke, Ribisl, et al (2011) AJPM. o

Lagend
® Retaler
[ School Parcel
1,000 Ft. School Butfor
[ Local Paek
1,000 FL. Park Buflar

Table 5: Statewide results estimating® the proportion of
retailers affected by 1,000 ft. outdoor advertising bans for
rural and urban areas

“Based on the 2000 Census designation of urban area or urban cluster.
©MO: 1250 ft school buffer, 1000 ft local park buffer; NY: 1150ft school buffer, 1000ft local park buffer.

Missouri New York
Urban®  Rural Total Urban  Rural Total
Total number of retailers 2,535 2,195 4,730 14,367 3,305 17,672

Retailers affected by:
753 278 1,031 8,381 641 9,022

All Schools (20.7%) (12.7%) | (21.8%) | (58.3%) (19.4%) | (51.0%)
Public Schools ssa 22 776 6615 477 7,092
(21.8%) (10.1%) (16.4%) (46.0%) (14.4%) (40.1%)
Non-public schools 300 65 365 4592 226 4818
(118%) (30%) (7.7%) (32.0%) (6.8%) (27.3%)
Local Parke 350 94 4 2582 190 2,772
(138%) (4.3%) (94%) (18.0%) (5.8%) (15.7%)
All Schools and/or Local 1,000 355 1,355 9,254 771 10,025
Parks (39.4%) (16.2%) (28.6%) (64.4%) (23.3%) (56.7%)

Recommendation: 1,000 Ft buffer everywhere

Case Study 4: Mobile Data Collection

Mobile Assessment FDA Compliance @ POS

* FDA POS Compliance
assessment using
iPad/iTouch

¢ Violations — “light”,
self service, or
flavored cigarettes.

¢ Algorithm to compute
compliance

|Tﬂ UNC

Questions on store exterior Tobacco retailer

Select the brands of cigarettes advertised
on building exterior

Mariboro

Camel
< Newporls

American Spirite




11/16/2011

Tobacco retailer

Questions on stora interior

Flavored cigareties available? (e.g.,
clove, candy-flavors

NOT menthal)

(if yas, list brands sold)

- I3

Flavored smokeless tobacco?
Yes

Flavored cigars available?

ho w

MY-TRAC

Mobilizing Youth for Tobacco Regulation And Compliance

Pick a Nearby Store Screen Exterior Report Screen

* Ability to take photo and
upload

Statewide Retailer Mapping Website

Purpose: F _.:_'
1. Compile list of NC tobacco retailers (7,000) = / :/ ;
2. Publish ALE compliance check result data |} £

Activities: i

¢ Develop a public, interactive website that will:
0 Map all tobacco retailer locations

Calculate and map retailer density

List and map retailer violation patterns

Map retailer proximity to schools

Allow users to upload new retailer photographs and data

retail advertising assessments

UNC
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