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The Division of Emergency Management 
(DEM) handles 911 calls and dispatching 

for many different agencies. 
PALS provides quality assistance to local 
governments while providing real-world 

experience for students.
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◈ Assess staffing needs 
◈ Utilize call volume data 
◈ Identify specific times and areas where 

additional staffing is needed

Objectives

Deliverable
Staffing allocation recommendations based 

on historical call trends
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Project Scope

Limitations

Analyze Historical 
911 Call Data

Identify Peak 
Staffing Needs

Focus on Quantifying 
Shortfalls

Existing DEM data No Hourly Staffing Data



Data Received 
& Cleanup
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Data Collection

Talk Group Usage

Call Wait Time

Calls by Hour

Calls by Day
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Tableau VisualizationPython Model

Data Processing & Cleanup

Excel Cleanup
Organize and clean 

raw data in Excel 
Manipulate the data 
in Python to create a 

regression model

Visualize the data in 
Tableau to reveal 

insights
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Initial Call Analysis
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Calls by day tend to 
be similar across all 

months, with
~ 950–1000 per day

June has the highest 
average and median 

calls per day

May has the greatest 
variance in number 

of calls, ~ 700 



Weekday Calls by Hour
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12pm6am 6pm

2pm to 2am
12pm to 12am

10am to 10pm
7am to 7pm

Weekday calls tend 
to follow the 

workday and normal 
waking hours

Current power shifts 
have most people 

working from 2 – 7 
pm, while peak hours 

are 9 am – 5 pm



Weekend Calls by Hour
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12pm6am 6pm

2pm to 2am
12pm to 12am

10am to 10pm
7am to 7pm

Weekend calls tend 
to be lower overall 

and are flatter 
throughout waking 

hours

Current power shifts 
have most people 

working from 2 – 7 
pm, while peak hours 

are 9 am – 9 pm



Python Polynomial Predictive Model
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Regression analysis 
illustrated that hour 

of the day and 
weekday / weekend 

are significant to  
number of calls 

received 

Create a polynomial 
prediction model to 
predict calls by hour 

for July
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Modify the current 
power shift schedule to 

better adjust to:
◈ Peak hours of the day 
◈ Weekday / weekend 

status
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Modified Weekday Shifts
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12pm6am 6pm

1pm to 1am
10am to 10pm

8am to 8pm
6am to 6pm

Heavier earlier 
power shifts cover 

peak hours

Lighter later power 
shifts provide 

additional support in 
higher volume (but 

not peak) times



Modified Weekend Shifts
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12pm6am 6pm

2pm to 2am
10am to 10pm

9am to 9pm
8am to 8pm

Heavier earlier 
power shifts cover 

peak hours

Lighter later power 
shifts provide 

additional support in 
higher volume (but 

not peak) times
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Decrease Wait Time Future Forecast
Reduce wait time for 

emergency call reception 
and dispatch 

Forecast approximate calls 
based on hour of the day and 

day of the week

Impact of Modified Shifts
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Thank You!
 Questions?
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Appendices
1. CBD - January 
2. CBD - February
3. CBD - March
4. CBD - April 
5. CBD - May
6. CBD - June
7. CBD - July

1. CBH - January  
2. CBH - February 
3. CBH - March
4. CBH - April 
5. CBH - May
6. CBH - June
7. CBH - July

1. CBD - Regression
2. CBH - Regression
3. Polynomial 

Regression
4. CBD - Boxplot(Month)
5. CBD - Boxplot(Day)
6. Traditional Shift
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CBH - January(Hour 0 - Hour 12) 

24



CBH - January(Hour 12 - Hour 24) 

25



CBH - January(Day 1 - Day 15) 
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CBH - January(Day 15 - Day 31) 
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CBH - February(Hour 0 - Hour 12) 
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CBH - February(Hour 12 - Hour 24) 
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CBH - February(Day 1 - Day 15) 
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CBH - February(Day 16 - Day 28) 
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CBH - March(Hour 0 - Hour 12) 
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CBH - March(Hour 12 - Hour 24) 
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CBH - March(Day 1 - Day 15) 
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CBH - March(Day 16 - Day 31) 
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CBH - April(Hour 0 - Hour 12) 
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CBH - April(Hour 12 - Hour 24) 
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CBH - April(Day 1 - Day 15) 
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CBH - April(Day 16 - Day 30) 
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CBH - May(Hour 0 - Hour 12) 
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CBH - May(Hour 12 - Hour 24) 
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CBH - May(Day 1 - Day 15) 
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CBH - May(Day 16- Day 31) 
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CBH - June(Hour 0 - Hour 12) 
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CBH - June(Hour 12 - Hour 24) 
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CBH - June(Day 1 - Day 15) 
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CBH - June(Day 16 - Day 30) 
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CBH - July(Hour 0 - Hour 12) 
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CBH - July(Hour 12 - Hour 24) 
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CBH - July(Day 1 - Day 15) 
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CBH - July(Day 16 - Day 31) 
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CBD- January 
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CBD- February
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CBD- March
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CBD- April
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CBD- May
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CBD- June
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CBD- July
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Calls by Day Regression Results (using date 
and weekday / weekend)
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Calls by Hour Regression Results (using date 
and hour of the day)
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Polynomial Regression Coefficients and Errors
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Calls by Day - Boxplot 
(Month)
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Calls by Day - Boxplot (Day)
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Traditional and Power Shifters 


