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Background
A social vulnerability refers to a community’s resilience in response to 
external stress. 
Ramsey County would like to expand knowledge about social vulnerability 
within the community by mapping factors that could affect emergency 
response and management.
To better prepare for, respond to, and recover from disasters, this project 
has identified vulnerability indicators and used them to create 
vulnerability maps. These maps spatially represent concentrations of 
people at high risk during emergencies.
To design the scope of the project, we began by looking at research on 
social vulnerability and talking with Ramsey County Emergency 
Management officials about their long term goals for this project. From 
this, we were able to create a list of vulnerabilities, some of which we 
were able to map using available data from the US Census Bureau. 

The three vulnerabilities we chose to focus on:
◆ People 65 and over
◆ Children 5 and under
◆ Limited English Asian and Pacific Island populations

Data & Methods
We decided on these communities in coordination with the PA 8081 
class, also working on the development of Ramsey County Project RC 1b. 
From our discussions with the other class, it was evident that economic 
status was an important social vulnerability factor and should be linked 
to our three main focus groups. We would have liked to focus on the 
Karen population in Ramsey county, but not enough data is available to 
map on the Block level. 

This project was completed as part of GEOG5564 Urban GIS, a course at the University of Minnesota offered in 
Spring semester 2019, with support from the Resilient Communities Project (RCP). 

RCP is a program of the Center for Urban and Regional Affairs (CURA). 
To learn more about RCP or this project, visit rcp.umn.edu

Project completed by: Emily Worman, Pak Ming Chan, and Madelline Knox
Poster designed by: Emily Worman, Pak Ming Chan, and Madelline Knox
Course Instructor: Ying Song, Department of Geography, Environment and Society
Project Lead: Karma Kumlin-Diers, Ramsey County Emergency Management 

Conclusions & Recommendations
Due to the timeline of this project it was not feasible to map all social vulnerability factors, but it would be useful to have a multitude of 
mapped vulnerabilities. Additionally, it was beyond our skillset to create a weighted scale (Social Vulnerability Index) that could accurately 
depict which vulnerabilities were the most important to focus on in emergency management. To continue this project, Ramsey county can 
follow the steps outlined in the Methods section to map additional indicators and could work with social science researchers to create a 
weighted index. 

Study Area: Ramsey CO, MN

Findings

Download 
Census Data

•• 2013-2017 American Community Survey 5-Year Estimates
•• Used SEX BY AGE with total population for the two different age groups: people

over 65 and children under 5
•• Used Household estimates for anyone over the age of 5 who reported speaking

English less than “very well” in Asian and Pacific Island Households
•• Used household estimates searching Poverty Status in the past 12 months to map

our age groups with economic status.

Map Total 
Population

•• Join Census data at the Block Group level in ArcMap to symbolize our populations
within Ramsey County

Layering 
Vulnerabilities

•• Layer Age and Poverty using Bivariate Choropleth mapping technique
•• Combine the two datasets to show how much of each variable exists

within each Block Group

Overall maps of our three study groups show various spatial patterns. While people over 65 tend to live in or near the suburbs 
outside of downtown St. Paul, Limited English Asian and Pacific Island households are concentrated in the urban area.

These two bivariate choropleth maps link 
economic status with two of our chosen focus 
populations to show areas of high correlation.

In and near downtown St.Paul there is a high 

concentration of limited English speakers living 

below the poverty line and should be 

considered medium high to highly  vulnerable 

in emergency management, along with some 

block groups in the NE. In the same St. Paul 

band, there are also concentrations of people 

over 65 living in poverty, with some block 

groups categorized as moderately vulnerable.

There is a higher correlation because Limited 

English and poverty because there are more 

block groups that are categorized as high for 

both, so this combination of indicators is 

associated with higher vulnerability. 




