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ABSTRACT 

Syracuse, New York has been fighting an uphill battle against lead. It’s in their 

homes, soil, and water and disproportionately affects lower-income communities. 

Children are especially sensitive before the age of 6, experiencing decreased cognitive 

function, reduced motor control, developmental disabilities, and death, among others. 

12 percent of children in Syracuse tested positive for elevated blood lead levels, four 

times the national average. Diet can help combat lead contamination by increasing iron 

levels. Iron and lead bind to the same transport protein in the small intestine where 

metals are absorbed into the bloodstream. With only 77 grocery stores to cover 25.5 

square miles and over 140,000 people, Syracuse’s residents may rely on convenience 

stores, dollar stores, and fast-food restaurants to pick up the slack. Combating food 

insecurity may be possible by targeting food deserts and increasing access to healthy 

foods. To find the areas where small-scale retail would benefit the most, a Boolean 

Suitability Analysis was used to find food deserts using poverty levels, minority status, 

population density, existing grocery stores, and vacant lot parcel data. A Weighted 

Linear Combination Suitability Analysis found the locations that ranked higher for the 

intersection of food deserts, childhood elevated blood lead levels, current lead 

violations, and tracts with high numbers of children under 5-years-old. Of the 165 

locations from the resulting analysis, 65 locations ranked between medium and high 

suitability. This analysis will help local officials, community leaders, and non-profit 

organizations determine where to combat food deserts and elevated blood lead levels in 

children. 

Keywords: blood lead, food desert, overlay weighted model, GIS, Boolean logic, multi-
criteria analysis, site suitability 
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ETHICS STATEMENT 

Understanding data can be a difficult task on its own and GIS professionals who 

create visual representations of data have a responsibility to their users to be 

transparent with their goals, methods, and findings, as well as demonstrate a high level 

of ethical integrity. Spatial data is part of our lives and geographic information has the 

potential to influence a wide range of users, in a wide range of subjects. As a result, 

maps have been used throughout history to change the world. Maps help us make 

decisions, create laws, change opinions, make predictions, and helps us achieve a 

result in a plethora of other subjects. But even in today’s world, users of maps may not 

realize when the information presented to them is misleading or deceiving. Data can be 

used to present accurate information just as easily as it be exaggerated and 

manipulated, causing a great deal of harm, intentional or otherwise. 

To avoid any potential misinterpretations of this study, the procurement of data 

for this project was chosen from sources widely available to the public and properly 

credited so the results can be duplicated by anyone using GIS software. In full 

disclosure, a singular layer was modified to include additional points of data that were 

not included in the original dataset but can be found using any device with mapping 

capabilities. In this study, I used Google Maps to find grocery stores not listed in the 

parcel data that may have been left out for several reasons which may include 

unapproved zoning or unlicensed businesses. Care was taken not to exaggerate or 

deflate income inequities or racial distribution data layers be transparent of their impact 

on this study. Methods used were based on previously established workflows in courses 

taken at the University of Arizona to ensure accurate outcomes.  
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CHAPTER 1 
INTRODUCTION 

Intent 

Climate Havens 

The original intent of this capstone was to study the quality of infrastructure for 

locations that will need to accommodate an influx in population due to climate related 

migration and in researching future “climate havens”, Syracuse, New York came up 

often as it is among the safest cities to avoid natural disasters such as hurricanes, 

tornadoes, floods, and wildfires (Coin, 2021). However, upon looking into the housing 

stock as part of its current infrastructure, the city appears to be no haven for an 

increased population, let alone to those who already live there.  

Syracuse has the highest lead poisoning rate in the United States (McClure, et 

al., 2016). It’s in their homes, in their soil, and in their water (Griffith, et al., 1998). 

Climate aside, if Syracuse is to become one of the cities people will flock to in order to 

avoid the most damaging and dangerous aspects of climate change, how will it be able 

to offer a safe environment for its new residents if it can’t do that for the residents it 

already has? 

Lead Poisoning 

Eliminating lead will always be the goal for communities and their leaders, but it 

is extremely expensive and can often cost more than the home is worth (Breidenbach, 

2019). In addition, renters must contend with slumlords who shirk responsibility to their 

safety (Ulrich, 2021). Prior to 2020, city code inspectors were not even able to test 

homes and issue violations (Breidenbach, 2019). An issue lawmakers, community 



 

10 

members, and activists had been working on for three years finally gave the city legal 

recourse against landlords (Gold, 2021).  

For community members who don’t have the resources to combat lead 

contamination or change their circumstances, another way to reduce blood lead levels 

is through diet. Iron and lead bind to the same transport protein in the small intestine 

where metals are absorbed into the bloodstream. If there is an iron deficiency, lead will 

be transported instead (Zurich, 2016). The association between iron deficiency and food 

insecurity is well documented, thus playing a role in elevated blood lead levels 

(Skalicky, et al., 2006).  

In Onondaga County, 6 percent of children tested positive for elevated blood lead 

levels of 5 mcg/dL or higher and that number is doubled to 12 percent of children tested 

in Syracuse (The News House, 2020). Children are especially sensitive to lead before 

the age of 6 because it can decrease cognitive function, reduce motor control, and 

cause developmental disabilities and death, among others (Kwong, et al., 2004). There 

is a widely held belief that there is no safe blood lead level (McClure, et al., 2016). 

Food Deserts 

To combat food insecurity and lead-poisoning, the existence of food deserts in 

Syracuse needs to be addressed (Darsch, 2021). The socioeconomic disparities caused 

by generations of discriminations and redlining in Black communities have increased the 

instances of food deserts. Food deserts can lead to many more health complications 

than lead poisoning and malnutrition alone. Obesity, diabetes, and cardiovascular 

disease are all common symptoms of a chronic lack of access to healthy food options 

due to increased reliance on fast food. Food deserts imprison people in a cycle of 

poverty and inequity (Tobin & Weaver, 2017). 
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CHAPTER 2 
DATA AND METHODS 

Boolean Suitability Analysis 

Food Deserts 

Food deserts are areas where the local population has difficulty affording and/or 

accessing quality fresh food. The USDA defines an eligible food desert as tracts with 

low-income, where the poverty rate is 20 percent or greater and where at least 500 

people or 30 percent of its residents are located more than 1 mile from a supermarket or 

a large grocery store (Dutko, et al., 2012). The City of Syracuse (Figure 2-1) has zoning 

districts that prohibit retail uses in single family zoning. This of course, is one of the 

many reasons communities across the United States face food deserts (Agyeman, 

2021). 
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Figure 2-1. Reference Map of Syracuse, NY. 

Though zoning prohibits such use in residential zones, Syracuse grocery stores 

can be seen on Google Maps in commercial as well as residential areas. I cannot verify 

whether these uses are legal, but they fill in gaps which traditionally large grocery stores 

are not providing. Mixed-use development can sometimes benefit from the community 

more than adding big-box retail (The Third Place, 2021). As a result, this study does not 

utilize parcels that have been developed. This not only allows for optimal land 

opportunities, granting Special Permits for retail use, but also allows a new structure to 

be built without the common lead issues the surrounding parcels likely have.  
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Parcel data was collected by the Syracuse Department of Neighborhood, the 

Business Development, and subsequently by me using Google Maps going street-by-

street to verify and add grocery stores to the existing parcel dataset of known grocery 

stores. Table 2-1 describes the criteria used for Boolean Suitability Analysis.  

 
Table 2-1. Boolean Suitability Analysis for Food Deserts 

 

To accommodate the 15-Minute City concept, in which all necessary amenities 

are located within a short walk, bike ride, or public transportation (Duany & Steuteville, 

2021), the suitability condition encourages less than a 15-minute walk while also not 

saturating results. The typical walking speed is 3.2 miles per hour (Browning, et al., 

2006), equaling to 0.8 miles or 4,224 feet per 15 minutes. This study does not, however, 

use streets to determine walkability as that is typical for network analysis with vehicles 

ID Condition Reference Data GIS Features 
A This Parcel must be vacant Parcels_2020 Select parcels that are vacant 

with a minimum square 
footage of 7,000 and a 
maximum if 15,000 and 
convert to points 

B The new site cannot be 
placed within 1,500 ft 

grocery_stores Create a 1,500-foot buffer of 
excluded area around 
existing grocery stores 

C Census tracts that have a 
population density of 
1,600 or greater 

syracuse_tracts Select tracts where population 
density is greater or equal to 
1,600 

D Census tracts with a 
poverty level of 20 
percent or greater 

syracuse_tracts Select tracts where poverty 
levels are 20 percent of 
greater 

E Census tracts with a 
minority status of 30 
percent or higher 

syracuse_tracts Select tracts where the minority 
status is 30 percent or 
greater of the total 
population 
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and not walking on sidewalks. As a result, this study uses a 1,500 feet buffer around 

existing grocery stores, which dataset can be viewed in Figure 2-2.  

 
Figure 2-2. Store Parcel Dataset in Syracuse, NY 

The Boolean Suitability Model results in optimal separation between existing 

grocery stores and prospective sites, preventing extensive overlapping services while 

also helping establish food deserts. All area not within this buffer was extracted for the 

study area.  

The typical grocery store size is around 40,000 square feet, while newer stores 

regularly measure under 20,000 square feet due to developers reducing store size to 

maximize store area (GE Current, 2018). The average size of a convenient store is 
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nearly 1/6 the size of a modern grocery store, sitting at 3,225 square feet (Statista, 

2020). Those statistics do not include lot sizes, but most planning agencies have zoning 

regulations that dictate the lot size necessary to accommodate patrons who traditionally 

have used vehicles to travel to and from the grocery store, requiring a certain number of 

parking spaces per square foot of retail.  

This study, however, encourages walking to the store. Therefore, vacant parcels 

were selected from the vacant parcel dataset, shown in Figure 2-3, with a minimum lot 

square footage of 7,000 and a maximum of 15,000. This range allows for a few parking 

spaces which may be required by the Americans with Disabilities Act (ADA) by allowing 

for a store of at least 5,000 square feet to be considered larger than a convenience 

store and smaller than a grocery store. 

Though density levels vary throughout the U.S., the national average population 

density is 1,600 per square mile (Cohen, 2015). Population density, as shown in Figure 

A-1, displays census tracts where the population density reaches the national average 

or greater. Census tracts were also used to show poverty levels (Figure A-2), whereby 

tracts were selected based on the USDA’s definition of food deserts that have a poverty 

level of 20 percent or greater. In the same fashion, census tracts were selected with 

minority populations (Figure A-3) with a percent of 30 or greater.  

Given Syracuse’s demographics, where those who have self-identified as White 

make up nearly 50 percent of the population (Cubit Planning, 2022), the selection of 

tracts with a minority population of 30 percent or greater gives the study a greater range 

of tracts to find areas lacking in healthy food options. Using the intersect tool, all layers 

were combined to find sites suitable for small-scale food retail stores in food deserts.  
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Figure 2-3. Vacant Parcel Dataset in Syracuse, NY 

 
 

Weighted Linear Combination Suitability Analysis 

 
The resulting set of food desert suitability sites were then used as part of a 

Weighted Linear Combination (WLC) suitability analysis, ranking its importance when 

determining the ultimate suitable sites for small-scale retail in combating childhood lead 

levels in Syracuse, NY. 

Table 2-2 describes the criteria for the WLC analysis, then ranking each criteria. 

After ranking criteria, weights were applied to each criterion based on their impact on 

childhood elevated blood lead levels (EBLL). In Onondaga County, 6 percent of children 
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tested positive for EBLL of 5 mcg/dL or higher, twice the national average. For 

Syracuse, 12 percent of children tested positive for EBLL (The News House, 2020).  

Table 2-2. WLC Suitability Analysis for Lead Poisoning 

 

Confirmed lead violations (Figure 2-4) are only a sample of a much larger 

number of homes and buildings that may go unreported. Using this assumption, I added 

a multi-ring buffer around properties with lead violations of 480 feet, 1,500 feet, and 

2,250 feet. Combining the study area and the multi-rings allows those areas outside the 

rings to be ranked 1 of 4, which can be seen in Table 2-3. Distance from Lead 

Violations. 

ID Condition Reference Data GIS Features 
A The surrounding areas of 

lead violation properties 
should be included 

lead_violations Create a multi-ring buffer 
around properties with lead 
violations of 750 ft, 1,500 ft, 
and 2,250 ft.  

B Census tracts with 
childhood EBLL positivity 
above the national 
average of 3 percent 

syracuse_tracts Rank census tracts based on 
the percent positive 

C Census tracts with children 
under 5-years-old 

syracuse_tracts Rank census tracts based on 
the number of children under 
5-years-old 
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Figure 2-4. Open Lead Violations in Syracuse, NY 

Table 2-3. Distance from Lead Violations 
 

 

 

 

 

Because lead poisoning has devastating effects on children’s development, 

Syracuse has been collecting data on positivity rates for years. The 2018 dataset 

Rank Buffer Assessment 
1 Within 750 feet High Suitability 

2 Within 1,500 feet Medium 
Suitability 

3 Within 2,250 feet Low Suitability 

4 Outside of 1,500 feet Not Suitable 
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(Figure 2-5) was used to rank  the census tracts based on the precent positive of 

children with EBLL (Table 2-4). 

 

Figure 2-5. Childhood Elevated Blood Lead Levels in Syracuse, NY 2018 

Table 2-4. Census Tracts with Elevated Blood Lead Levels 
 

 

 

 

 

The third criterion ranked census tracts based on the number of children under 5-

years-old (Figure 2-6). The goal is to reach as many tracts as possible with 200 or more 

Rank Buffer Assessment 
1 >= 9 percent High Suitability 

2 Percent between 6 – 8.9 Medium 
Suitability 

3 Percent between 3 – 5.9 Low Suitability 

4 < 3 percent Not Suitable 
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children under 5-years-old to reduce the damage lead poisoning will do to future 

generations. The criteria can be seen in Table 2-5.  

 

Figure 2-6. Populations of Children Under 5 in Syracuse, NY 2018 

 
Table 2-5. Census Tracts with Children Under 5, 2018 

 
 
 
 
 
 
 
 

 
 

Each criteria were given four ranks: High Suitability, Medium Suitability, Low 

Suitability, and Not Suitable. Each criteria then were given weights based on their 

Rank Buffer Assessment 
1 >= 200 High Suitability 

2 Between 150 – 199 Medium 
Suitability 

3 Between 100 – 149 Low Suitability 
4 < 100 Not Suitable 
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impacts on food instability and childhood EBLL, the sum of which equals to 1 using the 

linear model formula below, where b is the weight and x is the rank value. 

Y = b1x1 + b2x2 + …. + bnxn 

Data for criteria was collected and distributed courtesy of the City of Syracuse, 

NY, Onondaga County Health Department, the NYS GIS Program Office, the U.S. 

Census Bureau, and me. Data layers were prepared and processed to have the same 

geographic coordinate, projection system, and data structure. Metadata can be viewed 

in Tables B-1 and B-2. 
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CHAPTER 3 
RESULTS 

Boolean Suitability Results 

A Boolean analysis is generally the simplest method to finding suitable locations, 

as it overlays the criteria and finds locations that intersect all layers. It is true that 

weighted models have more flexibility (Riad, 2011), however, as the purpose of this 

study is to narrow down locations that fit specific criteria, using this method to find food 

deserts was the clearest choice.  

Figure 3-1 displays the overlay prior to intersecting all criterion. The cutouts in 

the pink layer are buffer zones around existing grocery stores, creating a new study 

area with the purpose of removing all possible sites within these sections. The poverty, 

population density, and minority status are more straight forward, as they are polygon 

layers which make it easier to intersect criteria.  
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Figure 3-1. Food Desert Boolean Analysis Overlay 

The intersections between the study area, possible sites, poverty of 20 percent or 

higher, a population density of 1,600 or greater per square mile, and minority status of 

30 percent or greater results in 165 possible sites, as shown in Figure 3-2. The result is 

a binary representation of ones (suitable) and zeros (unsuitable), a true or false map.  

This is only the first result in a multi-step process in determining the suitability of 

small-scale grocery stores that would serve to aid in reducing the childhood EBLL in 

Syracuse. A weighted linear combination analysis, weighing the importance of criterion, 

to determine the best locations to do just that is the next step. 
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Figure 3-2. Boolean Suitable Sites 

Weighted Linear Combination Results 

Before weighing criterion, the ranking methods is still used to determine the level 

of suitability, then weights are assigned to ascertain the sites that represent the greatest 

need. Consequently, in discussing results, only rank 1 and rank 2 will be highlighted. 

The ranking method was used for the following criterion as seen in Table 2-3. 

Distance from Lead Violations, Table 2-4. Census Tracts with Elevated Blood Lead 

Levels, and Table 2-5. Census Tracts with Children Under 5, 2018. Buffers were added 

around open lead violations based on a specific number of feet for each rank (Figure 3-

3).  
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A significant portion of rank 1 is excluded from the study area due to the 

proximity of existing grocery stores, but also in areas where high childhood elevated 

blood lead levels occur. The preparation of this study established that there are only 77 

grocery stores to service all of Syracuse and considering that poverty levels are high, it 

could be that even those who are able to access grocery stores are not able to afford 

healthy choices. Perhaps further studies can be done on the cost of food in the city of 

Syracuse.  

 

Figure 3-3. Lead Violations Ranked 

Childhood elevated blood lead levels vary throughout the city of Syracuse. We 

see in Figure 3-4 that there are a number of tracts that have a positivity level less than 



 

26 

or equal to the national average of 3 percent. There are, however, quite a few census 

tracts that display a positivity rate of 9 percent or greater. At least 3 times the national 

average. As a result, these locations are a top priority, ranking them as a 1. A percent of 

6 to 8.9 is ranked 2, at medium suitability.  

 

Figure 3-4. Childhood EBLL Ranked 

Developing children are at greater risk of experiencing long-lasting health and 

behavioral effects from lead poisoning. The CDC takes the position that there is “no 

safe blood lead level” (McClure, et al., 2016). Though laws have passed to lessen the 

exposure of children, exposure in the home is still very prevalent. As a result, tracts 

were ranked based on population of children under the age of 5. A population with 200 
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children or more ranked 1, as high suitability. A medium suitability rank of 2 was given 

to tracts with a population of 150 to 199.  

 

Figure 3-5. Children Under 5 Ranked 

As previously stated, after all rankings were completed according to each 

criterion, resulting potential sites from the Boolean analysis were then weighted based 

on their impacts on food instability and childhood EBLL, the sum of which equals to 1 

using the linear model formula below, where b is the weight and x is the rank value, 

resulting in Figure 3-6. Table 3-1 includes suitability rank and count results. 

Y = b1x1 + b2x2 + …. + bnxn 
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Figure 3-6. Weighted Linear Combination Suitable Sites with Clusters in Tract 39 

 
Table 3-1. Suitability Counts 

 

 

 

 

 

 
 
 
 
 
 

Rank Description Count 
1 High Suitability 24 

2 Medium Suitability 41 

3 Low Suitability 73 
4 Not Suitable 27 
 Total 165 
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CHAPTER 4 
CONCLUSION 

This study shows the most appropriate locations for small-scale grocery stores 

that have potential to serve a community that needs healthier food options. These 

locations are vacant land parcels that are larger than convenience stores, but smaller 

than modern grocery store lots. It takes into consideration the distance from existing 

grocery stores, population density, poverty status, and minority status by ranking 

criterion and utilizing a Boolean overlay analysis. 

Childhood elevated blood lead levels, open lead violations, and children under 5-

years-old datasets were then ranked and weighted based on importance to determine 

which locations could be more beneficial in reducing childhood lead poisoning for the 

community.  

Tract 39 (Figure 3-6) exhibits higher potential where, expectedly, all criteria rank 

highly suitable with a poverty rate of nearly 100%, a population density of 8,622 people 

per square mile, a minority population over 78%, 14 open lead violations (9 removed 

from study area due to grocery store buffer), an elevated blood lead level positivity rate 

of 17%, and 330 children under 5-years-old.  

 A fair amount of study area was removed by a buffer around existing grocery 

stores, which may prove to be too restricting. If the buffer was reduced, it may allow for 

a greater number of suitable sites for future development.  

There is likely a plethora of criteria to consider in a study such as this and a more 

in-depth analysis would benefit the city immensely. The definition of a food desert may 

also change in time as more research is done on the topic, and this will help others find 

locations with better precision.  
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APPENDIX A 

 
Figure A-1. 2018 Population Density in Syracuse, NY. 
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Figure A-2. 2018 Poverty Levels in Syracuse, NY 
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Figure A-3. 2018 Minority Status by Percent in Syracuse, NY 
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APPENDIX B 

Table B-1. Feature Dataset Metadata 
 

 
 
 
 
 
 
 
 
 
 
 

Dataset 
Year 

Pub./ 
Update 

Author/Owner 
Description Projected CS Geographic 

CS 
Datum WKID Geometry Website 

Parcel Map Q1 
2020 

2020 Syracuse Dept. 
of 
Neighborhood 
and Business 
Development 

Polygons 
showing 
vacant and 
occupied 
parcels, their 
addresses, 
and their 
zoning 

NAD 1983 
(CORS96) 
State 
Plane 
New York 
East FIPS 
3101 (US 
Feet) 

WGS 1984 D WGS 
1984 

4326 Polygon http://data.syrgov.net 

Lead 
Violations 
Data 

2020 Onondaga 
County 
Health 
Department 

Open lead 
violations for 
the city of 
Syracuse, 
NY 

NAD 1983 
(CORS96) 
State 
Plane 
New York 
East FIPS 
3101 (US 
Feet) 

WGS 1984 D WGS 
1984 

4326 Point http://data.syrgov.net 
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Table B-2. Dataset Metadata 
 
 

 

Dataset 
Year 

Pub./ 
Update 

Author/Owner 
Description Format Website 

ACS Demographic 
and Housing 
Estimates 

2018 U.S. Census Bureau ACS 
demographic 
and housing 
estimates 

Excel http://data.census.gov 

Poverty Status in 
the Past 12 
Months 

2018 U.S. Census Bureau Poverty status in 
the past 12 
months 

Excel http://data.census.gov 

Selected 
Characteristics of 
the Total and 
Native 
Populations in 
the United States 

2018 U.S. Census Bureau Selected 
Characteristics 
of the total 
and native 
populations in 
the United 
States 

Excel http://data.census.gov 

Elevated Blood 
Lead Levels 
among Tested 
Children, by 
Census Tract, 
Syracuse, NY, 
2013-2020 

2020 Onondaga County 
Health Department, 
Division of 
Community Health 

Percent of 
children 
testing 
positive with 
a blood lead 
level of 5 
mcg/dL or 
greater 

Excel http://ongov.net 

      

http://data.census.gov/
http://data.census.gov/
http://data.census.gov/
http://ongov.net/


 

35 

LIST OF REFERENCES 

Agyeman, J. (2021, March 9). How urban planning and housing policy helped created 
'food apartheid' in US cities. Retrieved from The Conversation: 
https://theconversation.com/how-urban-planning-and-housing-policy-helped-
create-food-apartheid-in-us-cities-154433 

Breidenbach, M. (2019, October 24). Syracuse's lead-poisoning crisis: For hundreds of 
poor kids, home is making them sick. Retrieved from Syracuse: 
https://www.syracuse.com/health/2018/10/hundreds_of_syracuse_children_are_
still_poisoned_by_lead_paint_every_year.html#:~:text=At%20least%20600%20S
yracuse%20children,among%20the%20city's%20poorest%20families.&text=Tho
se%20children%20had%20blood%20lead,lea 

Browning, R. C., Baker, E. A., Herron, J. A., & Kram, R. (2006). Effects of obesity and 
sex on the energetic cost and preferred speed of walking. Journal of Applied 
Physiology, 390-398. 

Cohen, D. (2015, March 04). Understanding Population Density. Retrieved from United 
States Census Bureau: https://www.census.gov/newsroom/blogs/random-
samplings/2015/03/understanding-population-density.html 

Coin, G. (2021, February 22). Upstate NY cities named among best 'climate havens' as 
the world grows hotter. Retrieved from Syracuse: 
https://www.syracuse.com/weather/2021/02/upstate-ny-cities-among-best-
climate-havens-as-the-world-grow-
hotter.html#:~:text=Syracuse%20topped%20a%20similar%20list,dominated%20
by%20Great%20Lakes%20states. 

Cubit Planning. (2022). New York Demographics. Retrieved from New York 
Demographics: https://www.newyork-demographics.com/syracuse-demographics 

Darsch, S. (2021, December 8). Food Deserts and Food Insecurity in Syracuse, NY. 
Retrieved from Food Deserts and Food Insecurity in Syracuse, NY: 
https://storymaps.arcgis.com/stories/9e6f395332364533b9032c7a87603c41 

Duany, A., & Steuteville, R. (2021, February 8). Defining the 15-minute city. Retrieved 
from Public Square: https://www.cnu.org/publicsquare/2021/02/08/defining-15-
minute-city 

Dutko, P., Ver Ploeg, M., & Farrigan, T. (2012). Characteristics and Influential Factors of 
Food Deserts. Washington: U.S. Department of Agriculture, Economic Research 
Service. 

GE Current. (2018, September 4). How is the Grocery Store Footprint Changing? 
Retrieved from GE Current: https://www.gecurrent.com/inspiration/how-is-the-
grocery-store-footprint-changing 



 

36 

Gold, S. (2021, March 23). Some Syracuse Families Suffer Generations of Lead 
Poisoning: First Report in Series on Lead Crisis. Retrieved from WAER: 
https://www.waer.org/local-news/2021-03-23/some-syracuse-families-suffer-
generations-of-lead-poisoning-first-report-in-series-on-lead-crisis 

Griffith, D. A., Doyle, P. G., Wheeler, D. C., & Johnson, D. L. (1998). A Tale of Two 
Swaths: Urban Childhood Blood-Lead Levels across Syracuse, New York. 
Annals of the Association of American Geographers, 640-665. 

Johnson, D. L., & Bretsch, J. K. (2002). Soil Lead and Children's Blood Lead Levels in 
Syracuse, NY, USA. Washington, D.C.: The National Environmental Education & 
Training Foundation. 

Kwong, W. T., Friello, P., & Semba, R. D. (2004). Interactions between iron deficiency 
and lead poisoning: epidemiology and pathogenesis. Science of the Total 
Environment, 21-37. 

McClure, L. F., Niles, J. K., & Kaufman, H. W. (2016). Blood Lead Levels in Young 
Children: US, 2009-2015. The Journal of Pediatrics, 173-181. 

Riad, P. B. (2011). Application of the Overlay Weighted Model and Boolean Logic to 
Determine the best Locations for Artifical Recharge of Groundwater. Journal of 
Urban and Environmental Engineering, 57-66. 

Skalicky, A., Meyers, A. F., Adams, W. G., Yang, Z., Cook, J. T., & Frank, D. A. (2006). 
Child Food Insecurity and Iron Deficiency Anemia in Low-Income Infants and 
Toddlers in the United States. Maternal and Child Health Journal, 177-185. 

Statista. (2020, January 27). Statista. Retrieved from Average area of convenience 
stores in the United States in 2019: 
https://www.statista.com/statistics/1016023/convenience-store-square-footage-
us/ 

The News House. (2020, May 13). High lead poisoning rates among children in 
Syracuse target poor people of color. Retrieved from The News House: 
https://www.thenewshouse.com/nharchive/high-lead-poisoning-rates-among-
children-in-syracuse-target-poor-people-of-
color/#:~:text=High%20lead%20poisoning%20rates%20among%20children%20i
n%20Syracuse%20target%20poor%20people%20of%20color,-
by%20The%20NewsHouse 

The Third Place. (2021, August 25). Analyzing the future of mixed-use development in 
Montgomery County. Retrieved from The Third Place: 
https://montgomeryplanning.org/blog-design/2021/08/analyzing-the-future-of-
mixed-use-development-in-montgomery-county/ 

Tobin, B., & Weaver, B. L. (2017, March 4). Health and Socioeconomic Disparities of 
Food Deserts. Retrieved from Duke Green Classroom: 
https://sites.duke.edu/lit290s-1_02_s2017/2017/03/04/health-and-



 

37 

socioeconomic-disparities-of-food-
deserts/#:~:text=Food%20deserts%20are%20indicators%20of,and%20cardiovas
cular%20disease%20(Corapi) 

Ulrich, K. (2021, June 28). Demand for affordable housing in Syracuse is 
'unprecedented'. Retrieved from Spectrum News 1: 
https://spectrumlocalnews.com/nys/central-ny/news/2021/06/29/demand-for-
affordable-housing-in-syracuse-is--unprecedented-
#:~:text=After%20a%20brutal%20homicide%20in,affordable%20housing%20took
%20center%20stage.&text=%E2%80%9CYes%2C%20I%20only%20leave%20m
y 

Zurich, E. (2016). Iron supplements in the fight against lead. ScienceDaily. 


	ACKNOWLEDGMENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABSTRACT
	ETHICS STATEMENT
	INTRODUCTION
	Intent
	Climate Havens
	Lead Poisoning
	Food Deserts


	DATA AND METHODS
	Boolean Suitability Analysis
	Food Deserts

	Weighted Linear Combination Suitability Analysis

	RESULTS
	Boolean Suitability Results
	Weighted Linear Combination Results

	CONCLUSION
	APPENDIX A
	APPENDIX B
	LIST OF REFERENCES

