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Executive Summary  

In an effort to better understand the regional visitor traffic to the downtown Bemidji area, the 
Headwaters Regional Development Commission contact UMN Extension to explore the use of mobile 
data analytics collected by Near, an online meta data platform that collects mobile phone activity 
while maintaining the confidentiality of phone owners. In this report, Extension has applied this 
relatively new mobile data analytics tool to Bemidji with the direction and assistance of Headwaters 
Regional Development Commission and its community stakeholders including Greater Bemidji, the 
Bemidji convention and visitor’s bureau, Bemidji Chamber, NW American Indian Community 
Development Center, Northwest Minnesota Foundation, Beltrami County, City of Bemidji, Sanford 
Health, Bemidji Brewing, 4 Directions Development, and Bemidji State University. The four main 
corridors that were closely reviewed by this initial stakeholder group included:  

Bemidji North Medical Corridor  

 Key discussion points for the participating service providers when discussing the data 
available about customers of this complex were: 

o There appears to be an annual spring uptick in hospital visitation  

o Visitation to the complex drops significantly over the weekend, indicating that 
Sanford and its affiliates could provide more healthcare service hours during this 
period.  

o Out of town visitors to this complex rely heavily on the Hwy 71 corridors and travel 
in from areas south of Cass Lake.  

 There is also significant traffic up the County Rd 89 corridor toward Red Lake, MN but travel 
time limitations defined by the client only shows the travel patterns of visitors using this 
corridor 20 minutes before and after their mobile phone was located in the hospital 
complex.  

 When discussing the visitor origin points, nighttime location data accessed at the 30 mile 
radius measurement level, there also seemed to be a NW Minnesota curve starting in Thief 
River Falls that follows the Hwy 2 corridor east into Bemidji. Additionally, there is a 
moderately sized grouping of visitors from the White Earth Reservation and three small 
clusters of visitors from the Red Lake Reservation. The largest remote cluster of visitors 
appears to be coming from the Brainerd Area. (please refer to detailed maps included in this 
report for additional information.) 

 The age and ethnicity data provided by Near about visitors to this complex were of interest 
to the HRDC participants and NWMF participants due to 1) the high level of patients under 
the age of 18 being served by businesses located in this complex, 2) the lack of American 
Indian ethnicity being included as one of the ethnic groups being served by this complex. 
And 3) the relatively high levels of patients in the income brackets of 0-29k and 30-74k being 
served by businesses located in this healthcare complex.  

 In zooming in at the 1,000 ft level on the pathing heatmap for this corridor, a viewer can see 
relatively heavy traffic along Anne St. NW heading east towards the Hillcrest Manor area, 
which could be a corridor that the HRDC considers for inclusion in upgrades to the public 
transportation system it manages for the region.   

Bemidji Occupational Health Corridor Adjacent to Downtown 
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 When discussing the Visitation patterns to the Occupational Therapy Center close to Old 
Downtown Bemidji, business service providers discussing the data with Extension indicated 
that lunch and dinner hours before and after OT appointments at the facility could be used 
as possible opportunities to capture patient’s as customers also for dining and hospitality 
establishments located in the old downtown corridor of Bemidji.  

 When discussing the Market Area trade map for this corridor, the business services 
discussion group agreed that the majority of patients being served by this OT facility are 
from the local market just inside or adjacent to the City of Bemidji jurisdiction.   

 Besides this limited reach just to the north of the City there are also patients coming in form 
NE corridor of HWY 71 N from Northhome, Tenstrike, and Blackduck.  

 When reviewing the visitor point of origin data, the largest cluster of nighttime location of 
patients that visited this OT facility is Bemidji, followed by a smaller cluster around Bagley 
and even smaller clusters located on the White Earth, Red Lake and Leech Lake Indian 
reservations.  

 In reviewing the travel corridor heatmap for the Occupational Health corridor with .HRDC’s 
stakeholders, they seemed to agree that the primary regional market for their services are 
Red Lake Nation residents and Bagley residents.  

 Cass Lake, Black Duck and Lake George road corridors also have dense traffic patterns with 
the Occupational Health Center.  

 In zooming into the 1,000 ft level of the pathing heatmap for this corridor, there appears to 
be moderate traffic headed west from the OT corridor along Division St. W, and then north 
on Adams St. NW that the HRDC may want to consider as another addition to its public 
transportation network in the region.  

Downtown Bemidji 

 When discussing this corridor, the group identified how the corridor had the visitation 
pattern of a commercial district. Visitors were most often in the location during peak 
shopping times in the afternoon and early evening. Also, Fridays and Saturdays were a bit 
busier days than Monday-Thursday with Sunday being a relatively slow day.  

 Group participants remarked on the importance of Red Lake and Cass Lake when examining 
the trade area map. The map clearly showed the importance of traffic from these areas.  

 As a focus of visitors, the visitor origin map peaked interest in using the mobile data to 
better understand the relative importance of geographic areas such as Grand Forks and 
Fargo to the location. The group was surprised by the cluster of visitors from the Grand 
Rapids area when looking at the map.  

 

Lueken’s South and Highway 197 Corridor 

 As the city of Bemidji is looking to redevelop this corridor, some in the discussion wondered 
how the mobile data could be used to improve streetscaping for pedestrians and use the 
data in transportation planning.  

 Visitor origins data included home destinations such as Grand Forks, Fargo, Park Rapids, 
Lake George, Brainerd, Grand Rapids, and Duluth.  
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 The data shows that this corridor does act a significant throughway for those traveling to 
points south of the city when looking at both the trade area map and the pathing heatmap. 
When looking at locations of visitors 30 minutes before or after being in the corridor, 
locations such as Lake George and along Highway 71 toward Walker stood out.  

 

Walmart/Target Commercial District along the Paul Bunyan Corridor  

 When viewing the data for this corridor, stakeholders discussed how this popular corridor 
pulled in traffic from a large area and asked about how to understand how shoppers to this 
area interacted with other corridors. Extension conducted additional analysis with HRDC to 
analyze the relative importance of other corridors in this study from Walmart specifically. 
When examining where Walmart customers were 30 minutes before and after visiting in the 
one-month time period, Extension and HRDC found that the connection between Walmart 
and the Lueken’s north commercial corridor was strongest, followed by downtown.  

 The discussion group, when thinking about this corridor, recognized the importance of this 
commercial district in pulling traffic into the community. They thought that the primary 
application of any findings would be to better help out of town visitors find other businesses 
in the community.  

Background of Project 
University of Minnesota Extension acquired a license to access mobile data analytics from Near 
(https://near.com/) and its Vista product to further its work in retail trade and market analysis. 
Headwaters Regional Development Commission (HRDC) has an interest in helping its partners in 
Bemidji to better make use of information to understand its market traffic flows, including such 
issues as the importance of nearby Native American communities to Bemidji retail and traffic flows 
generally for transportation planning.   Rani Bhattacharyya initiated the project with HRDC to apply 
Extension’s mobile data to the community to see its usefulness and whether the data could 
illuminate any of these issues. Extension met with HRDC staff and Bemidji partners in May and July 
to look at results and direct analysis.   

Methodology 
HRDC staff identified multiple corridors for analysis and Extension chose applicable mobile data 
reports to analyze the corridors for a one-year timeframe. All reports in this report present data 
from April 30, 2021 to April 30, 2022 unless noted. Corridors include:  

 Downtown Bemidji 

 Luekens South and Highway 197 Corridor 

 Sanford Hospital  

 Sanford Occupational Health Clinic 

 Walmart/Target Western Commercial Corridor 

Extension had to limit the size of corridors in order to access data from its data provider.  

About Mobile Data 
The data presented in this report come from smartphones using geographically-enabled 
applications, which includes anything from weather apps to fitness trackers and Google maps. 
Smartphones collect what mobile analytics firms call Human Movement Data in the form of latitude-
longitude coordinate pairs. These pairs of numbers represent every point on earth down to a very 
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high degree of accuracy. The format of one of these pairs looks like: 51.500776, -0.124636. A 
mobile location data set then, revolves around the lat-long coordinates emitted by smartphones as 
they travel through time and space. This allows for very exacting analysis both by place and by time. 
With such rich data, the challenge of applying this information primarily relates to proper sorting 
and presenting large data sets.  

These data are only a sample of phones, however, as some smartphone users do not enable these 
features or use such applications. Obviously not all people use smartphones either. In some 
instances, Near does estimate the total number of visits for all people based on this sample of 
smartphone users.  

 

Analysis of Bemidji Northern Medical Corridor 

The maps and data presented are also available in interactive online formats for each corridor, 
which allows users to change the look and extent of each view to gain insights. For the purposes of 
this report to present general observations, Extension provides screenshots.  

Sanford Hospital: See https://z.umn.edu/bemidjihospital for online results 

 
Near provides information about when visitors visited the location, both by day of week and by 
hour. The lion’s share of visitation happens on weekdays and during regular business hours:  
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Near identifies a trade area from which the location pulls 70% of visitors based on the home 
location of the smartphone. The home of the smartphone user is based on where the phone sits 
overnight.  

Not surprisingly, an area covering the City of Bemidji and 5 miles outside its center is the core of 
trade area, however the importance of traffic from Cass Lake area is very clear. Notably the hospital 
also pulls from along the highways 71 and 371 corridors to the south. 
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Visitor origins are also presented in a dot format and aggregated in to clusters at the 50 mile radius 
level shows that there is a defined curve of visitors starting north of Thief River falls that follow the 
Hwy 59 corridor south to Hwy 2 and then east to Bemidji. There are also clusters of visitors from 
communities located on the White Earth and Red Lake Reservations, Bagley, and the Brainerd area 
and the Grand Forks area.   

 

One very interesting, but complex set of data available is the pathing data, which displays the 
location of visitors before and after their time at the hospital. Presented best in a hotspot display, a 
person can see where those visitors are most often seen:  
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The challenge with this pathing data is to sort and present the most important individual locations 
related to visitors trips to the study location, in this case, the hospital. Extension and the HRDC used 
pathing data from Walmart for a one-month time period to test how to best analyze this data using 
ArcGIS (see Page 20).  
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Analysis of the Bemidji Occupational Health Corridor Adjacent to Downtown 

Occupational Therapy: See https://z.umn.edu/bemidjioccupational for online results 

 

The times and days of the week when visitors are at the clinic mirror the hospital, with visitors 
coming during regular business hours and on weekdays.  
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The mobile trade area for the occupational health clinic, however, is significantly smaller than for 
the hospital, which makes intuitive sense as a smaller healthcare facility. There is some pull from 
the northeast of Bemidji, stretching towards Tenstrike and Blackduck.  

 

The visitor origin map provides some more granularity than the mobile trade area map and the 
regional visitor origin map below uncovers some clusters of visitors in the Bagley, Red Lake and Cass 
Lake areas. 
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This pathways heatmap indicates that while the majority of OT patients at this facility reside in 
Bemidji, there is a percentage of the population that follows a route from western Bemidji out along 
Hwy 2 and north on 92 and County Rd 89 upto Red Lake Indian Reservation and Bagley, MN.  Due to 
limitations set by the client (HRDC) the timeframe limit of 20 min before and after the visit may be 
limiting this analysis to just south and east of these areas and the HRDC and its affiliate NWRDC 
may want to compare their insights on OT therapy needs of residents in both their regions.  
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Analysis of Downtown Bemidji 

Downtown Bemidji: See https://z.umn.edu/bemidjidowntown for online results 

 
As a commercial corridor, downtown has a significantly different profile of visitors than the two 
healthcare facilities. Visitors are in the area more on the weekends and late afternoon and early 
evening hours.  
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The mobile trade area for downtown is quite expansive, showing clearly traffic from both Red Lake 
and Leech Lake as well as a significant pull from Bagley area and a large swath south of Bemidji.  

 

The common evening location presented in clusters only emphasizes the wide distribution of 
visitors to this area, although viewing this map on an online map is helpful to identify clusters of 
households.  
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Pathing data that shows where mobile users were before and after visiting the downtown corridor 
illustrates the connection between downtown and other commercial districts, however it’s difficult 
to sort out which locations are most important. Extension and the HRDC used pathing data from 
Walmart for a one-month time period to test how to best analyze this data using ArcGIS (see Page 
20). 
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Analysis of Lueken’s South and Highway 197 Corridor:  

Southern Luekens Corridor: See https://z.umn.edu/Bemidji197 for online results 
 

 

 

 



 

    Bemidji Mobile Analysis  17 

17 

The mobile trade area is remarkably similar in shape to the downtown trade area, but noticeably 
doesn’t extend as far as Red Lake. 

 

The origin map for Luekens south corridor visitors shows clusters across a wide distribution, 
including Grand Forks and Fargo even though the trade area doesn’t have as wide a reach as 
downtown and certainly not the Walmart/Target corridor. Understanding the relative importance of 
clusters is a challenge when viewing visitor origins since many points can stack on top of one 
another or are in proximity close enough that density is difficult to discern by looking at the map.   
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The traffic through the Lueken’s south and Highway 197 corridor distributes itself throughout city 
of Bemidji like the other corridors but extends further south. This corridor has the quality of a 
through-way, where the mobile analytics are picking up simple through traffic on a popular 
thoroughfare and following the traffic to points south of the city.  
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Analysis of the Walmart/Target Commercial Corridor:  

Walmart/Target Commercial Corridor: See https://z.umn.edu/BemidjiWalmartTarget  
for online results 

 

This commercial corridor receives relatively consistent traffic throughout the week with a slight 
increase on Fridays. Not unlike other commercial districts, the most popular times for visitors is 
mid-afternoon and early evenings.  
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Similar to other commercial districts, the western commercial district has a similar shaped trade 
area and just as expansive as the downtown trade area, extending up to Red Lake and across to 
Bagley and Leech Lake. The only notable difference is a more extensive reach along highway 71 to 
the Northeast.  

 

Visitors to this corridor originate from a wide area, strikingly also from the northern tier of the 
state, including International Falls and the Lake of the Woods area.  
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Clearly those visiting the Walmart/Target commercial corridor are found throughout the city when 
looking at the pathing data 30 minutes before or after. This indicates that there is a relationship 
between this corridor and other shopping districts, but the exact importance by frequency and 
magnitude of visitors is difficult to sort out from heatmaps alone. See the results of a closer look at 
Walmart shoppers alone in the Customer Traffic between Corridors and Businesses section below.  

 

Importance of Traffic from Native Nations to Bemidji Corridors 

A request by the HRDC to understand the relative importance of Native consumers to Bemidji retail 
question precipitated this mobile data project. Mobile analytics seemed like the type of granular 
data which could better illuminate the areas from which Bemidji pulled its traffic.  

Extension looked at the common evening location of those mobile phones that visited the two most 
popular commercial corridors for one month in summer, 2022, downtown and the Walmart/Target 
commercial area. Looking at total number of visitors by home zip code, Extension found that visitors 
from primary nearby zip codes are important component of visitors identified in these corridors. We 
can reasonably assume that these visitors are shoppers in these commercial areas. Bemidji itself 
dwarf all other zip codes, but Cass Lake is the second most populous zip code in both downtown 
and the Walmart/Target corridor at 3.7% and 4.1% respectively. Extension combined the zip codes of 
Ponemah, Redby and Red Lake together to identify the relative importance of Red Lake Nation 
residents to the two corridors as a percent of total observations: 
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Downtown Walmart/Target 

Bemidji 58.9% 48.5% 

Cass Lake 3.7% 4.1% 

Red Lake Zip Codes (Ponemah, 
Redby, Red Lake) 

1.3% 3.6% 

 

Customer Travel between Corridors and Businesses 

One challenge with the mobile data is the sheer number of data points. One interest of the study 
group was the connection between commercial corridors and businesses. For example, do those who 
shop at the western commercial district (which includes Walmart and Target) also travel to 
downtown?  

Mobile data are available to follow this path of travel. Near provides a pathing report which displays 
locations of visitors to a given location at some time before or after their visit. For example, to 
understand the travel pattern of those who visited the downtown business district, an analyst can 
generate a pathing report to display where those same visitors were 30 minutes before or 30 
minutes after being in the downtown corridor.  

When attempting to sort this data for Bemidji corridors, however, the amount of data was very 
difficult to sort in a way that was meaningful or helpful. Instead, Extension and HRDC set to put this 
data into ArcGIS to better display and analyze this large dataset for one limited example of those 
visiting Walmart in a one-month time period.  

We found that there are connections between Walmart and other corridors when looking at their 
path 30 minutes before and after. Near visualizes the pathing data in a hot spot rendering:  
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Although helpful for a cursory look at connections, the hot spot rendering is not exact and does not 
provide an accounting of the traffic pattern. Therefore, Extension and HRDC analyzed 178,645 
records from the pathing report and counted the number by corridor:  

 3,753 (2.1%) 
observed in 
Luekens north 
corridor 

 1,488 (0.8%) 
observed in 
downtown 
corridor 

 178 (0.09%) 
observed in 
Luekens south 
corridor  

HRDC also found 
that 6,494 or 
3.6% fell outside 
of a 40-mile 
radius, which  
could be 
possible 
considering the 
speed limit 
acceleration to 
65 mph outside 
of city limits.  
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Although the pathing data may prove useful, techniques or even different data sources may be 
necessary to property sort and display findings from this data-heavy report. (Near, 2022)  

 

Conclusion and Next Steps: 

Based on the complex information presented in each of these maps, the HRDC asked Extension if 
there was a way in which this data could be made available publicly on HRDC’s website for use my 
its business clients and affiliate business service providers over an extended period. Based on this 
request, Extension has shared the aggregate data with HRDC’s GIS specialist who is developing such 
a database for the Bemidji business community. Having long term access to this information will 
aide area businesses and the HRDC marketing and traffic management plans for years to come.  


