
Spatial Analysis of Efficient Transportation Choices in Blacksburg 
Objective: STAR Communities rating by obtaining points in ‘Transportation Choices’ under the ‘Built Environment’ 

theme and promote lifestyle change in the way Blacksburg citizens commute throughout the townB
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Introduction

.

Sustainability Tools for Assessing & Rating (STAR) Communities measure cities, towns and counties across social, 
economic and environmental performance areas. The rating system measures community-scale sustainability on 
several goal areas using quantitative and qualitative measurements. This project has hopes that it will lead to 
earning points toward STAR certification, make Blacksburg an example community to others and ultimately 
encourage students and citizens to choose efficient transportation. Proving that the infrastructure already exists 
within the town for an efficient commute, rather than driving a car, will be one way to earn STAR rating points 
toward certification. By outlining ‘zones of convenience,’ the people may be encouraged to change the way in which 
they commute throughout the town. These transportation choices counter single occupancy vehicles for the 
commute to school or work. The intent is to earn up to 20 of the 200 points needed for the town’s first STAR rating. 
This model will determine if at least 75% of the population of the town has access to these efficient choices that 
connect them to their destination, commonly the center of town or campus.  Efficient transportation choices are 
essential for a sustainable future, especially in fast growing communities such as the Town of Blacksburg. With more 
people, come more emissions, traffic crashes, fatalities and wasted income on fuel. Approximately three-quarters of 
the town is made up of students, teachers and faculty of the university. With plans to expand exponentially over the 
next few decades, it is crucial that biking, walking and bussing are strongly encouraged and driving a vehicle is not.

Methods

j

Inclusion is based on a buffer at a distance as the crow flies and does not account for commuting around block 
corners, which may add some additional time to the commute. Population is from 2010 Census and does not 
account for more people moving into town. Population is estimated based on distribution of address points based 
on the total population per block group from the census rather than by amount of beds or rooms in a house which 
is unobtainable information. It is not known whether businesses at a residential address point are actually where 
people reside i.e. they could do business from that address and live at another. There has been new construction 
and deconstruction of more housing. Times that buses run or that there could be multiple bus stops near a 
particular residence were not factors we included as convenience because one stop at any time is enough. 
Topography limits people’s decision to walk i.e. Smith’s Landing Apartments is at the bottom of a steep hill and may 
be an inconvenience or that riding a bike down North Main St. is easy but biking back is not. Topographical data 
may be considered for future projects displaying convenience. A person may have to ride multiple buses to get to 
one target if that target is not the center of town i.e. someone living at Maple ridge would have to get off at Patrick 
Henry and catch another bus if their destination is the Village, etc. Some apartment complexes had a majority of 
their addresses in the buffer but some are cut off i.e. Maple Ridge, Smith’s Landing, Jefferson Apartments and The 
Village Phase 2 are all split if you live on the outer perimeter. Also some apartment complexes that do not have a 
bus stop nearby are because they are so close to campus and it is more convenient just to walk or ride a bike. 

Limitations

To determine approximate number of people in each convenience buffer, populations were estimated per residential 
address. To start, block group and block shapefiles were downloaded from TIGER online. Block group census data 
was downloaded from the 2010 census from census.gov. The BG (block group) population data was then joined to its 
shapefile. Residential address data and bus stops were provided to us by the GIS Department and Blacksburg Transit. 
We selected the block shapefiles that contain addresses to obtain the block shapefiles for just the town, since they 
come downloaded at the county level. 22 of the 30 block groups are completely contained within the town’s limits, 
where about 8 were split between the county and town. For those 8, we approximated all addresses within the split 
BG’s to contain 2.34 people on average (number provided by town’s GIS coordinator). The remaining 22 BG’s are 
estimated by first sorting the blocks by GEO ID. In a newly created  ‘BGaddr_total’ field, we selected the addresses 
within each BG and recorded that number for all 22 BG’s. In addition, the BG population totals were recorded in the 
‘BGpop_total’ field we created. By using a join tool we let the program count the amount of addresses in each block 
and created a new field called ‘Percent’. Percentages were calculated by dividing the total number of addresses in 
the block by the total number of addresses in that particular BG the block is within. We then multiplied those 
percentages by the total population of the specific BG the block is within. This gave us the average amount of people 
in each block. From there, we created a field called ‘Average’ which took the amount of people in the block divided 
by the amount addresses in the block. These averages are as high as 4 and as low as 1, which gave each block the 
most accurate average number of people per house (address point). We then used the join tool again in a similar 
way to assign that average to each address based on which block they are within. We now had the average amount 
of people living in each house for all 15,000 or so residential addresses. We then created the convenience buffers for 
each transportation choice. The bus stop buffer was set at a quarter mile. The walk buffer was set at 1 mile and the 
bike buffer was set at 2 miles because that is the same amount of time it would take to walk or bike to a bus stop 
and ride the bus. This keeps a correlation between time of commute to the destination for all three transportation 
choices. From there we separated the buffers into zones i.e. bus, bike or walk; bike or walk; bike or bus; bike only; 
bus only; no option. We then selected the addresses within each zone and used the statistics tool to add the 
‘averages’ together from each address point. We then added all 6 of those which summed to about 43,333 people, 
then found the percentages for each zone. We used a very similar method for the bus convenience map. This left us 
with percentages of the population with convenient access to these efficient choices

Based on the map showing convenient access to all three 
efficient transportation choices, we discovered that 
approximately half of the town’s people can walk, bike or bus 
when their destination is the center of town or campus. We 
discovered that approximately a quarter of the population can 
commute by bike or bus and that a tenth of the population 
that cannot walk or bike conveniently, have access to a bus 
stop that is approximately 5-10 minutes walking distance 
away. Seven percent of people ride can ride a bike when 
walking or bussing is not convenient. Lastly, a very small 
percentage of people (1%) can walk or bike but do not have 
access to a bus stop. Even if they did, walking or biking would 
likely me more convenient. Based on our population 
distribution method, a surprisingly low number of citizen’s 
(about six percent) are left with no choice other than to drive. 
In the end we found that about 85% of town citizen’s have 
convenient access to a bus route. 

Results
Conclusion and Future Projects 

Footnote: This is a map including only relation to bus 
stops. It outlines convenient access and inconvenient 
access with a middle area because some people are 
willing to walk further than others. The convenient 
access buffer is set at a quarter mile or about 5-10 walk 
and the inconvenience access buffer is set at greater 
than a half mile. The results show that more than 
three-quarters of the town’s people could ride the bus 
without having to walk more than about 5-10 minutes, 
although a large portion of those have a bus stop right 
outside their door. 

(1) Resident’s within this yellow area are more likely to walk or bike 
than deal with a bus. Although those at the north end of town may 
consider it more than the others. (2) Although the people in this area do 
not have bus access, they have a very short walk to the center of town 
or campus. (3) South Main St. bus does not loop through this 
neighborhood and forces most to decide between biking or driving. 
Blacksburg weather is typically unpredictable and discourages most 
from riding a bike or walking. We believe those living in this exact area 
of Blacksburg are the ones most likely to drive because the bus is not 
convenient. (4) This area is just outside Blacksburg town limits, so we 
didn’t have addresses or population. There are a lot of addresses on and 
off of Clay St. without access to a bus and walking is not convenient, 
therefore they are forced to drive. A bus running up Clay St. would be 
beneficial and this area will be further analyzed. `
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Bus Stop Analysis

Meeting the needs of today while preparing for changes tomorrow can be achieved by implementing this framework that 
assigns specific responsibilities to different areas of the government. STAR certification is the resulting accomplishment of 
the local governing bodies working together toward a common goal. The framework is used to present a vision that is 
specific to each locality. Localities can use the vocabulary outlined by the STAR rating system to effectively strategize and
define their planning efforts related to sustainability. STAR points may be earned by creating research models at the 
temporal and spatial scale using geographic information system (GIS) applications to show excellence in certain areas. 
Although the methods we used are based on estimates, it is the most accurate way to distribute the amount of people in 
each residential house. Future projects will aim to incorporate and reduce the limitations we outlined as well as include bus
routes at the convenient temporal scale. Future projects for earning additional STAR points may include survey-based data 
which will show that these convenient, efficient transportation choices are available and that a minimum number of 
citizens utilize them. Points may also be obtained by proving that there has been a decreased amount of pedestrian and 
bicyclist fatalities and also that annual vehicle miles traveled by citizens has drastically decreased (measured from a 
baseline year). This will complete the assessment of Blacksburg’s ‘Built Transportation’ and deem it sustainable.
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