
The CJDTI at UVA School of Data Science is applying 

statistical modeling and visualization techniques to 

forecast jail bed utilization at CVRJ, with the dual 

objectives of projecting future population trends and 

generating data-driven projections to support Culpeper 

County's operational planning.

The project addresses a gap in CVRJ's existing data 

analysis capacity by delivering an intuitive dashboard that 

translates complex statistical outputs into actionable 

intelligence for facility administrators and decision-

makers.

The overarching goal is to equip CVRJ leadership with the 

analytical tools needed to support proactive, evidence-

based operational strategies that improve public safety 

outcomes.
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Abstract

CVRJ is evaluating whether to admit Culpeper County as 

a sixth member jurisdiction, using a ten-year forecast of 

jail bed utilization using a SARIMAX time-series model 

that integrates crime and booking data.

The findings support CVRJ's capacity to accommodate 

Culpeper County and identify the conditions necessary 

for sustainable membership and facility stability.
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Year 
Point 

Estimate 

With Culpeper Prob. 

Exceeding 660 Beds

Without Culpeper 

Prob. Exceeding 660 

Beds 

2031 569 ~17.6% ~0.0007%

2035 584 ~27.2% ~0.018%

Data (A)

Limitations and Future Work

Limitations: Absence of Culpeper daily booking data

Future Work: Future work should prioritize the acquisition and integrations of daily booking 

data because it will enable more detailed time-series modeling and improve the precision 

of bed utilization forecasts.
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