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Parking Utilization Study: Methodology FAQs

1. How accurate were the estimates of parking utilization?

After generating an initial prediction of a parking lot’s count over time, system parameters were
adjusted to minimize the difference between predicted and actual car counts at the end of each day.
The prediction was subsequently updated to remove each day’s residual error. As a result, the estimates
fell within the margin of error of manual counts. To learn more, visit these resources:

e Parking Utilization Podcast — Discusses the project’s origins and goals, as well as the methods
used to streamline data collection and achieve highly accurate estimates.

e Whitepaper: “Stretching Rubber, Not Budgets: Accurate Parking Utilization on a Shoestring” —
Available on arXiv.

2. What is “average excess cars per day”?

This is the number of cars that exceed the capacity of a parking lot at the point of peak demand,
averaged across all days in which parking demand exceeds capacity. For example, the Toqua parking
lot’s average excess demand was 9 cars in the busiest months of 2025 and is expected to increase to 20
cars at full buildout. Excess demand is not the same as the buffer requirement, which depends on the
daily or rolling coverage requirement and the distribution of excess demand across all timeframes.

3. What s the difference between maximum and peak utilization?

Because utilization peaks are often “spiky,” relying only on the very highest level—maximum
utilization—can exaggerate the problem. To get a clearer picture of the severity, we use another metric:
peak utilization, which is the average utilization above the baseline utilization. When maximum
utilization exceeds 100%, the baseline utilization is 100%. If maximum utilization falls between 95% and
100%, the baseline utilization is 95%, and so on in 5% increments down to 85.4%, the current buildout
percentage.

4. How did you predict parking utilization at buildout?

We assumed that current utilization levels would increase until full buildout is reached, and that only
days with maximum utilization above the current buildout level would be over capacity at full buildout.
Measurements of peak utilization on those days were divided by the buildout percentage at the end of
2024 (85.4%) to estimate the peak utilization at buildout.

5. Why did you divide peak utilization by the current buildout percentage?

We assumed that parking lot utilization scales linearly with housing growth. To illustrate, let’s use some
round numbers for simplicity. Suppose a parking lot has 200 spaces, and the community currently has
10,000 residents. If, on average, 1% of the community’s residents are parked in the lot during business
hours, then the average utilization is (1% x 10,000) + 200 = 50%. If the current buildout is 80%, the full
buildout population is expected to be 10,000 + 80% = 12,500 residents, and the projected utilization will


http://www.aurametrix.com/podcasts
https://arxiv.org/abs/2502.09877
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increase to (1% x 12,500) + 200 = 62.5%. This is equivalent to dividing the current utilization by the
current buildout percentage: 50% + 80% = 62.5%.

6. How did you determine the current buildout level?

The current buildout percentage was calculated as:

Current Buildout % = #permits issued by EoY 2024 + #platted lots x 100% = 5,850 + 6,850 = 85.4%.
Keep in mind, this is an estimate:

e If the POA adds more lots in the future, the estimate of buildout percentage could be a little too
high, which would underestimate parking utilization at full buildout.

o [f fewer than 100% of platted lots are occupied at “full buildout”, the estimate of parking
utilization could be slightly overstated.

The effective current buildout percentage accounts for both of these considerations. According to the
2023 LRPAC Tellico Village Master Land Use Plan, approximately 75 acres of POA-owned property
(parcels 1, 4, and 38) could be targeted for development. Assuming two lots per acre and 60—100 vacant
lots remaining in 20 years, the effective current buildout would fall between 84.3% and 84.8%. However,
if parcel 38 is designated for commercial zoning, then only about 39 acres—or 78 additional lots—would
be developed, all in Kahite, resulting in an effective current buildout between 85.2% and 85.7%, or just
around the EoY 2024 estimate of 85.4%.

7. How did you estimate the number of additional spaces needed at buildout?

“Buffer” is the generic term for this requirement, since extra spaces may not be needed if demand can
be shifted to other days or times, or reduced by other means.

For each measured day, we predicted how many cars would exceed lot capacity at buildout. From this, a
cumulative distribution of excess demand was used to estimate the buffer needed to meet specific
coverage targets. The same method was used to estimate the buffer required to achieve a higher
coverage today. The prediction method is detailed in the appendix of the parking utilization study
presentation.

We included minimum, nominal, and maximum estimates for the buffer requirements. The maximum
requirements help facility managers plan for severe demand spikes or unanticipated population growth.
In addition to decreasing the effective current buildout percentage from 85.4% to 83.0%, the
percentage of days over capacity was increased by 3% above the measured value for daily coverage
targets and by 0.3% for rolling coverage targets.

To estimate the minimum buffer requirements, we considered the influence of Kahite households on
parking demand. Kahite’s current buildout is only 73%, compared to 87% for the Main Village. Yet data
from the April 2024 parking survey indicate that while Kahite accounts for 10.5% of total households,
Kahite residents’ share of visits to the facilities is much smaller—between 3.0% and 4.3%, depending on
the facility. Together, these factors further increase the effective current buildout to 86.5%—86.7%.


https://drive.google.com/file/d/19LqId-8WvVIckzFV-_Pt5nD9_6DI0KlC/view
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8. What if the parking lot is overutilized for only a few minutes?

In the day-based metric, a day counts as “over capacity” if parking demand exceeds capacity at any time,
and we also record how many minutes it is over. If brief overages happen often, this can make the day-
based buffer look larger than what is needed to accommodate short spikes.

In addition to a day-based buffer, we report a buffer derived from a 5-minute rolling coverage window
spanning regular business hours over the full duration of the measurements. For the same nominal
coverage requirement, the rolling buffer is smaller because short, isolated spikes don’t flip an entire day.
We avoid ultra-fine intervals (e.g., 1-second) because adjacent readings are highly correlated, leading to
unrealistically small buffers and a false sense of precision.

9. Does overflow parking on streets affect buffer estimates?

When parking demand significantly exceeds lot capacity, visitors park on streets outside the lots, leading
to measurements that underestimate actual utilization. For instance, the Yacht Club’s maximum
utilization of 115% on December 31, 2025 did not account for cars that were observed parked along
Sequoyah Road, Chota Landing Drive, and nearby streets.

Here is why buffer requirements based on achievable coverage targets are not affected by overflow
parking: A buffer requirement is derived from a cumulative distribution of excess parking demand over
the entire set of timeframes. Days or intervals with the very highest demand reside at the tail of the
distribution. A buffer can supply this demand only if the coverage target itself approaches 100%. But
coverage targets in this extreme range are likely not achievable. Coverage targets less than 100% are
viable but are not intended to cover even measured demand—Ilet alone overflow demand—for these
highest-demand timeframes.



