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Project Report: Mapping Community-Relevant Critical
Infrastructure in Ramsey County
INTRODUCTION
Ramsey County is the most densely populated and racially diverse county in Minnesota. Ramsey County
embraces a unique urban and suburban blend of cultures, activities, sports, Fortune-500 companies, and
natural resources (SPRCPH, 2013). Social vulnerability arises from inequality, which in turn affects
access to resources and information. (Cutter et al., 2008). Ramsey County is susceptible to winter storms,
flooding, prolonged power outages, and other natural disasters, so proper infrastructure can significantly
reduce the number of resident casualties when disasters occur.
The project seeks to analyze Ramsey County with the most reasonable facilities/shelters to assist its
communities in the event of disasters and emergencies. At the same time, we make a superposition
analysis of the population that the alternative infrastructure can hold. We have spatially analyzed the
number of shelters in each block group to intuitively see which block group infrastructure is in urgent
need of improvement, and to provide a reference basis for subsequent infrastructure development in
Ramsey County. The focus of this project was to formulate the criteria for selecting urgent infrastructure.
We will thoroughly explain this project with the data, the methodology and implementation, results,
further development, and conclusion.

OBJECTIVES
We posed several questions in the process of this research:
●

How do we define the facilities/community centers within Ramsey County? Which fields and
land use types in the parcel data could be used to determine potential as a gathering place?

●

How do we judge the accessibility of these facilities for residents? Do we combine them with
demographic data, or evaluate accessibility based on total number and available space?

●

Do Ramsey County's existing community center options reasonably cover most of its
residents?

IMPLEMENTATION
Dataset
In this project, we selected parcels under certain land use fields, then judged the accessibility of these
facilities in the block group level in Ramsey County. We then made choropleth maps based on this
analysis. We used many data layers from a multitude of sources, all of which are listed below.
Parcel Data: http://openramseyramseygis.opendata.arcgis.com/datasets/3115ff609037465796604556843420be_33
Block group data (base map): https://www.census.gov/geo/maps-data/data/cbf/cbf_blkgrp.html

1

Total population of each block group: https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml
Neighborhood: https://gisdata.mn.gov/dataset/us-mn-co-ramsey-bdry-admin-boundary-data
Street data: http://openramseyramseygis.opendata.arcgis.com/datasets/4bfdf4fc137f47159155ad6681a8c595_44

Methodology
We defined the projection and extracted the data within Ramsey County. Seen below are the parameters
of spatial reference in this project:

The parcel data was initially filtered through the ‘use type’ field, which describes the broad category of
land use types for each parcel. It is then filtered again through the ‘land use description’ field, which
represents precisely for what each parcel is used. The parcels were filtered according to our previous
research on acceptable community gathering locations. Shown below are the land use types we selected
for the shelters:

Note: It is worth mentioning that future
studies could apply similar methods and
modify the selection of "Use Type" and
"Land Use Description" according to
the specific requirements of the analysis
being undertaken.

Finally, we filtered the selection by area, as some parcel types meet the land use type requirements, but
the area is too small for emergency relief in the event of a disaster. In the “Design of FEMA Guidance for
Shelters and Safe Rooms” file, they suggest that each shelter should be able to accommodate at least 12
people. If an occupancy duration of less than 24 hours does not require sleeping areas, the occupant load
will generally be a net 1.86 m2/person (20 square feet/person). If an occupancy duration greater than 24
hours requires sleeping areas, the minimum floor area, with the use of single size beds, is approximately
5.6 m2/person (60 square feet/person). With the use of bunk beds, the minimum floor area is
approximately 2.8 m2/person (30 square feet/person). Because the area is freezing cold for almost half of
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every year and extra space is necessary for heating, we chose 60 square feet/person as the criterion. The
minimum parcel area in this project is 90m2 (see the picture below), satisfying the above requirements.
After we finished formulating the selection criteria, we converted the parcel data to points for further
analysis.

We believe that walking is the preferred mode of transportation during disasters. Therefore, we used the
network analyst tool to calculate the service area of each shelter that can be reached within four minutes,
eight minutes, and 12 minutes by walking at a normal pace (3.1 mph). Shown below are the results of this
network analysis:

Then, we used the “spatial join” tool to summarize the number of facilities that can be reached within four
minutes, eight minutes, and 12 minutes of each block group to judge the accessibility of the block group.
The details of this spatial join are shown below. Open the attribute table of the output feature class, and
two fields are automatically generated: Join_Count and TARGET_FID. Join_Count represents the
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number of facilities that can be reached within four, eight, and 12 minutes of each district. We later used
this field to create the choropleth map.

Another way we evaluated the accessibility of facilities in Ramsey County was to combine their data
layer with demographic data to figure out how many people each shelter could serve. We created a
Thiessen polygon layer from the shelter point layer to see the area closest to each facility, then intersected
it with the block group data to determine the percentage of space that shelter’s Thiessen polygon covers in
each block group. Then, we multiplied the total population of each block group by this percentage to get
the number of people each shelter can serve. To get the entire served community, we used the dissolve
tool to merge the intersected polygons belonging to the same block group by the fields ‘ID2’ and ‘SUM’.
The figure below shows the Thiessen polygon layer and the attribute table of the result. We later used
‘SUM_Pop_Per’ field for the visualization.
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Visualization
In this project, the parcels we selected were too dense, so we divided them into three categories according
to their land use types in the visualization process: Commercial Use, Public Use, and Other. We then
made three maps to show the location of each shelter type. The following three maps show the locations
of these three shelters types:
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The next map shows the count of facilities within about a half-mile walk from each block group:
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RESULT
After combining the Network Analysis with the shelter data, we were able to determine which
areas in Ramsey County are lacking in regards to shelter accessibility. The downtown areas of
St. Paul have quite good accessibility to shelters within a half mile walk. Parts of Falcon Heights
and Little Canada have sizable populations, but have limited access to possible shelter locations.
Accessibility is lacking again in Northern Ramsey County. Much of this is due to lower
population density and the natural features, however better accessibility should still be attempted
here. Areas near major arterial roads have greater access to possible shelters. Areas near the
fringes of the county generally have poorer access to possible shelter locations.
The analysis we have done can be used by the county to determine what facilities should be used,
and where they should be located in order to better determine how the county should provide
disaster relief to all of its residents.

CONCLUSION
For further development, we can combine our analysis with other data concerning the vulnerability of
communities. We can also make a superposition analysis of the vulnerable population in Ramsey County
and the population that its critical infrastructure can hold in order to see whether the shelters in each
block group can satisfy the needs.
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Another thing we can do is narrow down acceptable community gathering locations. In this project, we
only choose facilities according to the land use type, as we were unable to integrate with specific
situational data such as the preference of the residents in the community. We can gather this situational
data by surveying residents within Ramsey County.
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