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Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning

Miami University GIScience Certificate Program

• The Department of Geography offers both undergraduate and 
graduate certificates in GIScience.

GEO442/542 Advanced GIS client based Service-Learning project

• Students team up to work with real life clients

• Students meet client’s needs on geographic information in a 14 
week project

• Students work in group or individual volunteerism

• Students practice GIS application and make contribution to 
community development

• Clients benefit from the free GIS services

Past clients
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• MetroParks of Butler 

County

• Butler County Small 

Business Development 

Center

• City Gospel Mission

• U.S. Army Corps of 

Engineers

• Hamilton Urban 

Gardens



Spring 2016 Client: Jobs Plus City Gospel Mission

City Gospel Mission

Jobs Plus 

Founded by James N. Gamble of Procter & Gamble in 1924, City Gospel Mission helps 
the homeless and hurting break the cycle of poverty and despair … one life at a time. In 
addition to food, shelter, recovery program, and youth mentoring, City Gospel Mission 
offers job readiness and placement programs for people who have felonies and limited 
work histories as well as people who do not.

This program works to provide job readiness, training, placement, and career 
development for those who need a helping hand due to all different kinds of personal 
situations. Jobs Plus evaluates each person's skills and work history, and places them into 
one of their two job readiness programs. In the last 21 years, Jobs Plus has trained and 
placed over 2,500 people in jobs, and have assisted with preparing them for future 
careers. 
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Project objectives
Jobs Plus is seeking assistance from the GEO442/542 class to help them launch Jobs Plus classes and more effectively assist 

Jobs Plus graduates with locating accessible employment in Butler County. More specifically, the objectives of the 

GEO442/542 Service-Learning project are to 

1. Map the employer pockets in Butler County 

Visualize where the employers are located, and reveal the spatial concentration and dispersion of businesses in Butler 

County.

2. Locate the hotspot of new jobs in Butler County 

Visualize where the new jobs are located, show the spatial pattern of job opportunities, and reveal spatial trend of 

regional economic development when compared with the hotspot of employers.

3. Evaluate public transit accessibility to employment opportunities

Measure and map the walking distance to Butler County Regional Transit Authority’s (BCRTA) bus stops, answer the 

question, “Where can people find meaningful, sustainable employment that doesn’t require personal transportation?”

4

Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning

Using Service-Learning to enhance GIS learning and help communities



The list of employers is 
obtained from the Chambers 
of Commerce for the 
municipalities located in Butler 
County

The employers are spatially
concentrated at Middletown, 
Hamilton, and West Chester, 
which are also populated 
areas.

(The type of the businesses is 
not available for all employers)
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33

384

40

18734

2

23

249

Total employers

Fairfield

Hamilton

Liberty

Middletown

Monroe

Oxford

Trenton

West Chester



The spatial concentration of 
employers is presented by 
the point density: number 
of employers in the 
surrounding one square 
mile.

The list of child care service 
is obtained from Google 
search engine (61 in total). 

Child care services are not 
always close to the 
employer pockets.

The hotspots of employers 
are located at Hamilton, 
Middletown and West 
Chester.
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The list of job openings between 
Dec, 15 and Feb, 16 was 
provided by courtesy of Jobs Plus 
program. The original list was 
distributed by Ohio Means Jobs. 

The location of jobs are reported 
at the zip code level instead of 
address. The hiring companies 
were matched with the 
employers to locate the jobs.
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37

31

318

4

310

67

Total new jobs

Fairfield

Hamilton

Liberty

Middletown

Monroe

Oxford

Trenton

West Chester

The new jobs are spatially
concentrated at Oxford and 
West Chester.



Comparison of the Employer Pockets  and Job Hotspots 

The spatial pattern of employer pocket and job hotspot are not identical
• West Chester has the highest concentration of new jobs but relatively less employers (could be large companies)
• Hamilton and Middletown have concentrations of employers but less new jobs
• Oxford new jobs are from a single employer- Miami University 8



Butler County Regional Transit 
Authority (BCRTA)
BCRTA’s mission is to support 
Butler County's quality of life 
and economic development 
through public transportation 
solutions.

BCRTA Regional routes include 
four connector routes between 
Hamilton-Middletown, 
Middletown - Oxford, Oxford -
Hamilton, and
Hamilton - the Tri-County mall
and local routes in Middletown 
and Oxford.
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Evaluate the accessibility of 
Butler County public 
transportation using the 
walking time from BCRTA 
bus stops along roads

Accessibility: how long it 
takes the average person 
to walk to a bus stop 

Walking time = Distance 
from a bus stop along 
roads * Speed of average 
walking pace (3 mph)
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Different spatial pattern of 
employers and new jobs.  

• Hamilton and Middletown 
has the high concentration 
of employers but provide 
less new jobs 

• West Chester offers more 
job opportunities than other 
employer pockets do

Public transportation serves 
Hamilton and Middletown 
well but not West Chester.

An further examination of job type at 
different locations could be helpful. 
However,  the information is not available 
(job titles is the only clue but they vary)
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• Employers are concentrated in Middletown, Hamilton and West Chester.

• New jobs are located in clusters in Oxford, Hamilton and West Chester.

• West Chester offers more new jobs than other employer pockets do.

• Child care services are not spatially aligned with employer pockets. 

• Butler County public transit well serves the older established communities with high population 
density, including Oxford, Middletown and Hamilton.

• West Chester, a hotspot of new jobs, lacks of public transit service.

Summary of results
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Spring 2017 Client: Hamilton Urban Gardens

Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning Project

Mission

Vision

HUGS is a nonprofit organization dedicated to urban agriculture, community gardening, 
health & nutritional education. HUGS has been operating in Hamilton, Ohio since 2012.

Every man, woman and child in Hamilton, Ohio and the surrounding communities, will 
have access to nutritional and gardening information, fresh produce, and their 
associated services, and the opportunity to grow their own food in a private or 
community garden plot.
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Design, create, implement and sustain a year round local food system in Hamilton, 
OH, including: growing, processing, and distributing organic locally grown food, and 
educating the citizens of Butler County on the health benefits of a sustainable local 
food system.



Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning Project

Project objectives
HUGS is seeking assistance from the GEO442/542 class to help identify the food deserts. This project will look to represent 

the known areas where fresh produce is readily available to the public, but will focus on the lack of access for the truly 

needy to obtain affordable and available fresh produce.  Using GIS, the project will

1. Map the fresh food outlets in City of Hamilton

Visualize where the fresh food outlets are located, and reveal the spatial concentration and dispersion of food sources in 

City of Hamilton.

2. Evaluate the food outlet accessibility and identify the “food deserts”

Measure and map the ¼, ½ and 1-mile road distance to fresh food outlets and Butler County Regional Transit Authority’s 

(BCRTA) bus stops. Identify food deserts in terms of geographical and economic accessibility .

3. Examine the impact of food deserts at a neighborhood scale

Map the food accessibility and the sociodemographic condition of six consolidated neighborhoods to reveal the spatial 

variation on the impact of food deserts. 

14

Using Spatial Data to Locate Food Deserts in City of Hamilton, OH



Data source

Grocery Stores

Look up data on Google

Generate first list of 
stores – 64

Take out gas stations(9) 
– 55

Store closings (3) – 52

Not in Hamilton (5) – 44

Not a store (1) – 43

Did not sell produce (26) 
– 17

Final Number of Grocery 
Stores – 17

Update after mapping -
12

Farmer’s Market

Look up on Google

Checked website 
for each one

If dates were 
mentioned then it 
was used as an 
active farmer’s 
market

Final Number of 
Farmer’s Markets 
– 5

Update After 
Mapping - 1

Food Pantry

Given a few by Mr. 
Hall

Googled Food 
Pantry

Found 
FoodPantry.org

Total number with 
Hamilton Address 
– 10

Update after 
mapping - 7

HUGS locations

Given by Mr. Hall

Total number – 2

Final Amount

22
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Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning Project

Fresh food outlets

Demographic 
• 2010 decennial census data
• 2015 American Community Survey 
Public transit
• Roads
• BCRTA bus routes and stops
Neighborhoods of Hamilton



Methodology
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Miami University-Middletown GEO442/542 Advanced Geographic Information System (GIS) Service-Learning Project

• The addresses of the food sources were geocoded to transfer them from excel to the map 
diagram;

• Network analysis is used to evaluate the ¼, ½ and 1-mile road distance to fresh food outlets;

• Bus routes that has stops located within ¼ mile of the food outlets are further included in 
assessing the food accessibility; 

• Demographic maps were overlaid with food accessibility for visualization and spatial analysis;



• National or regional supermarkets, such as Aldi, 
Kroger, Mejier, and Walmart are concentrated in the 
shopping plaza at the northwest of the city. 

• Local grocery stores is located sporadically to fill the 
gaps left by the large chain stores.  

• Other types of food outlet, such as food pantries, 
farmer markets and urban gardens that open 
seasonally, on temporary schedule , or serve limited 
variety of fresh foods, are mainly located in the 
residential area.
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The fresh food outlets in City of Hamilton



The left figure shows the food outlets 
accessibility measured at ¼, ½ and 1 
mile road distance to the fresh food 
providers. Two outlets are excluded 
from accessibility measurement due 
to their limited hours:
• The lighthouse fellowship food 

panty opens 9:30am-12:30pm 
Saturday only. 

• The Hamilton historic farmer’s 
market opens at 8am-1pm 
Saturday and only through 5/21-
10/15.
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Food accessibility

The right figure  extends the food 
accessibility by taking into account 
the bus service in Hamilton city. The 
¼, ½ and 1 mile road distance to 
bus stops along bus lines connecting 
to the food outlets are mapped and 
consolidated with the distance to 
food outlets.



Population in 2010 is mapped on the census block 
level and is overlaid with the food accessibility map.

• About 1/5 of Hamilton population lives out of the 
one mile distance (about 20 minute walk) to a 
fresh food outlet.

• Residents in the north, west south and far east of 
the Hamilton city suffer most from the food 
deserts.
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Population and food accessibility

22%

30%
28%

20%

Population in different fresh food accessibility

< 1/4mile

1/4- 1/2 mile

1/2- 1 mile

> 1 mile



Seventeen neighborhoods and six consolidated area in Hamilton City
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West side north

• Taft PI/Gov Hill is primarily composed of commercial 
area including some rental apartments or nursing 
homes. The neighborhood is well served by the large 
chain stores. 

• Washington neighborhood almost completely falls 
within a food desert;

• Prospect Hill and Highland Park greatly rely on public 
transit to access fresh food outlets

• Despite that the lighthouse fellowship food pantry 
(light blue dot on the map) opens only on Saturday 
morning, it may serve as an important supplemental 
food source to people live in Prospect Hill. 
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West side north (cont.)

• Socioeconomic condition of the area is mapped at the census 
block group level

• Overall, neighborhoods in west side north region are 
characterized with

• a greater percent of the non-white population in 
Washington;

• a relatively high employment rate, except for the south 
end of the Washington neighborhood;

• a medium household income between $30,000 and 
$55,000;

• a low percent of households that has income below the 
poverty line, except for the south end of Prospect Hill 
neighborhood. 

• The south end of Washington neighborhood is characterized 
with low employment rate and household income, which 
further limit the access to affordable food.
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West side south

• Rossville has relatively easy access to fresh food, as it is 
close to the grocery store in downtown and is well 
connected to the shopping plaza on the northwest end 
of Main street.

• Armondale, similar to the Highland Park, rely on public 
transit to access fresh food outlets 

• Millikin neighborhood is well served;

• New London has two populated areas that are located 
out of the 1-mile road distance to any grocery stores or 
bus stops, one at the southeast and another at the 
northwest of the neighborhood. 

• The southeast area, with less than 10% of 
household with no vehicles, may not suffer much 
from the food desert. 

• The northwest area has about 10%-15% household 
that has no vehicles.  The lack of food outlets 
within a walking distance poses a challenge.
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West side south (cont.)

• A high percent of non-white population in Millikin and 
Armondale neighborhoods;

• An overall high employment in the region;

• Poverty prevails in Rossville and Armondale, where the 
medium household income are less than $30,000.  

(As no grocery stores located in Rossiville and 
Armondale, families with no private vehicle rely on 
public transit for grocery shopping. The bus fare may 
become a barrier for low-income families to a access 
healthy food.)

• Part of the New London neighborhood also suffer from 
low income, which exacerbates the poor food access 
caused by physical distance.
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East side north
Geographic access is not an issue to this region:
• Both the German Village and the Dayton Lane are located within a ½ mile 

walking distance to  food pantries or farmer markets;
• Most residents of the North End neighborhood are within a 1 mile distance to 

food outlets or bus stops
Poverty may inhibit the access to healthy foods in this area
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East side south
• Similar to the east side north, poverty instead of geographic proximity 

plays a more important role in defining food desert in this region.
• The concentration of non-white population also calls for the inclusion 

of cultural tradition and ethnic food sources in examining the food 
desert.
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Far south
• There are only two grocery stores located in the region, on the Dixie 

highway at the east edge of the Lindenwald.  
• Lindenwald residents who does not operate private vehicle rely 

heavily on public transit to access fresh food.
• Poverty may limit the access to affordable and nutritious food.
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Far east
• The Enterprise Park is located out of the 1-mile distance to any food outlets 

or bus stops connecting to the food sources in Hamilton.
• However, it may not be defined as food desert as the residential area at the 

northeast corner of the neighborhood is close to a rural environment and the 
census block group is characterized with a high vehicle ownership. 



• Different type of food outlets are located in different part of the city;

• Around 20% of Hamilton population lives in the food desert defined by 1-mile road distance to food 
outlets or bus stops that connecting to the food outlets;

• Washington and New London neighborhoods are lack of geographic access to fresh food outlets;

• In the central and the south area of the city, poverty instead of geographic proximity may play a more 
important role in defining the food desert;

• The concentration of non-white population in German Village, CBD/Downtown, Riverview and 
Jefferson calls for the inclusion of cultural tradition and ethnic food sources in examining the food 
desert.

Summary of results
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Recommendation and discussion

Questions and Comments:

Dr. Ziying Jiang
Assistant Professor of Geography
Miami University
Email: jiangz5@miamioh.edu
Tel: (513)727-3335
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