
 

Identifying Food Deserts in Brandon, Manitoba Using GIS  
 
 

 

 

 

Peter Brandt
1
, Dylan McNaughton

1
, Dr. Dion J. Wiseman

1
,  

Dr. Derrek Eberts
1
, Nancy McPherson

2
, Erin May

3
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1Brandon University, Department of Geography; 2Brandon University, Department of Health Studies; 

3Brandon Neighbourhood Renewal Corporation 



)ÎÔÒÏÄÕÃÔÉÏÎ  
 
Food deserts are a significant problem in many urban areas worldwide, and are an issue 
for city and food officials. The main purpose of this project was to determine if there are 
food deserts in Brandon, Manitoba, Canada. According to Smoyer-Tomic, et al. (2006), 
food deserts are "Neighbourhoods where residents have little or no access to stores or 
ÒÅÓÔÁÕÒÁÎÔÓ ÔÈÁÔ ÐÒÏÖÉÄÅ ÈÅÁÌÔÈÙ ÁÎÄ ÁÆÆÏÒÄÁÂÌÅ ÆÏÏÄÓȱȢ 4ÈÅ ÂÁÓÉÃ ÉÄÅÁ ÏÆ ÆÏÏÄ ÄÅÓÅÒÔÓ ÁÒÅ 
that people may have limited access to healthy food due to socioeconomic constraints or 
health issues that limit their mobility. As a result, major supermarkets located far from 
where they live may be inaccessible.  

This project identifies food deserts using the following criteria: walking or transit distance 
to grocery stores, proportion of residents who walk or take the bus, and income level as 
an indicator of mobility.  

 
"ÁÃËÇÒÏÕÎÄ  
 
Food deserts are a significant problem in many urban areas worldwide, and are an issue 
for city and food officials. The main purpose of this project was to determine if there are 
food deserts in Brandon, Manitoba, Canada. According to Smoyer-Tomic, et al. (2006), 
food deserts are "Neighbourhoods where residents have little or no access to stores or 
restaurants that provide healthy and affordable ÆÏÏÄÓȱȢ 4ÈÅ ÂÁÓÉÃ ÉÄÅÁ ÏÆ ÆÏÏÄ ÄÅÓÅÒÔÓ ÁÒÅ 
that people may have limited access to healthy food due to socioeconomic constraints or 
health issues that limit their mobility. As a result, major supermarkets located far from 
where they live may be inaccessible.  

This project identifies food deserts using the following criteria: walking or transit distance 
to grocery stores, proportion of residents who walk or take the bus, and income level as 
an indicator of mobility.  

 
  



'ÒÏÃÅÒÙ 3ÔÏÒÅÓ  
 
In this study, the fir st variable that was considered was which food vendors should be 
included in this analysis. The type and location of food vendors in Brandon was provided 
by the Brandon Neighbourhood Renewal Corporation. These data were imported as 
points to ArcGIS and were categorized into grocers, specialty stores, bakeries/baked 
goods, meat markets, health food stores, and convenience stores. For the purposes of this 
project we used only grocers and did not consider the other subcategories of food 
retailers. A large grocery store was defined as a store greater than 30,000 square feet, with 
a produce, deli, dairy, and frozen aisle section (e.g. big box store). An intermediate 
grocery store was defined as less than 30,000 square feet, with more than two cash 
registers, and two or more aisles found in large grocery stores. A small grocery store was 
defined as one with two or less cash registers, and one or more aisles found in large 
grocery stores.  

 
 

 



 
 
 

This project used Statistics Canada census data from 2006 at the dissemination area level 
to determine income level areas in Brandon, Manitoba.  

 

 

For this analysis, risk (or level of accessibility) was evaluated based on income level and 
proportion of re sidents who walk or take the bus. Risk associated with income level was 
evaluated as the percentage of households with an income of less than $15,000. However, 
risk based on income is not the only to be considered when identifying a food desert. This 
analysis also considered how many people walk or use the bus. This was determined by 
identifying the employed labour force 15 years and over who walk or take public transit 
and as a percentage of the total employed labour force 15 years and over.  

These two metrics were then added to determine a combined food desert risk index. This 
produces an index between zero and two, where the higher the index value the higher 
risk it has of being a food desert. 



 

 

 

 



 

 
 

For this project, both the area within walking distance and the area within bus distance of 
grocery stores were determined, using the ArcGIS Network Analyst toolset.  

The walking service area was determined by combining the service area of the small, 
intermediate, and large grocery stores using the Brandon road network. The service area 
of large grocery stores was established as a road, rather than straight line, distance of 1000 
metres, 500 metres for intermediate grocery stores, and 390 metres for small. These 
distances were based on the London study by Larsen (2008), which considered 
supermarkets of comparable size to our large grocery stores. The service area of 
intermediate grocery stores was established as a distance of 100 metres further than one 
would be expected to walk to a bus stop, and for small grocers, somewhat less than this 
distance.  

 
  



In the London study, Larsen (2008) reasoned that a ten minute bus ride would be an 
appropriate amount of time to travel on a bus, which is about 3 kilometres. In addition, is 
was assumed that an individual would walk up to 500 metres to a bus stop. This resulted 
in a 3500 metre service area for supermarkets. However, for this project an alternative 
method was used to determine the bus service area based on the assumption that a round 
trip of 3000 metres would be the maximum distance travelled by bus as measured from 
the bus stops. To determine the bus stops that were 1500 metres from the grocery stores, 
a network service area was created around the large and intermediate grocery stores using 
the bus route network. The bus route network was created using Brandon Transit data 
from Google Maps. Small stores were not included in this analysis because it was assumed 
that if a person were to ride a bus to get groceries they would travel to a large or 
intermediate store. Due to the one way nature of the bus routes, some bus stops were 
within a 1500 metre trip to the grocery store, but not a 1500 metre trip back, or vice versa. 
4Ï ÁÃÃÏÕÎÔ ÆÏÒ ÔÈÉÓȟ Á ȰÃÌÏÓÅÓÔ ÆÁÃÉÌÉÔÙ ÁÎÁÌÙÓÉÓȱ ×ÁÓ ÐÅÒÆÏÒÍÅÄ ÏÎ ÔÈÅ ÂÕÓ ÓÔÏÐÓ ×ÉÔÈÉÎ ÔÈÅ 
bus service area which calculated the distance from each bus stop to the nearest grocery 
store. A sort was then performed to determine which bus stops were within 1500 metres 
of the stores. The walking service area of these bus stops was then determined using the 
road network and a distance of 400 metres rather than 500 metres, which is the 
approximate service area for a city bus stop according to Foda (2010).  

 

 



 

 

 

Results  
 


