
Florida Statewide
Regional Evacuation

Study Program

Includes Hurricane Evacuation Study

Northeast Florida Region

Florida Division of
Emergency Management

Northeast Florida
Regional Council

Evacuation
Transportation

Analysis
Volume 4-4



   

   

 
 
 
 
 
EVACUATION 
TRANSPORTATION 
ANALYSIS 
 
 
VOLUME 4-4 
 
NORTHEAST FLORIDA REGION 
 
 
 
Prepared for: 
 

Northeast Florida Regional Council 
Florida Division of Emergency Management 
 
 
 
Prepared by: 
 

 
 

 
 
 
November 2010 



Volume 4-4  Northeast Florida   Statewide Regional Evacuation Study Program 

  Evacuation Transportation Analysis 

 
 
 
 

This page intentionally left blank. 

 







Statewide Regional Evacuation Study Program Volume 4-4 Northeast Florida  

 

Evacuation Transportation Analysis                       Page i 

 
TABLE OF CONTENTS 

 
Page 

 
Executive Summary ................................................................................................ ES-1 

A. Background and Purpose ................................................................................. ES-1 
B. Study Area ..................................................................................................... ES-1 
C. Input and Coordination ................................................................................... ES-2 
D. Evacuation Modeling Methodology and Framework ........................................... ES-2 
E. Regional Model Implementation  ...................................................................... ES-5 

 F.  TIME User Interface ....................................................................................... ES-18 
 G. Vulnerable Population .................................................................................... ES-18 
 H. Evacuation Model Scenarios ............................................................................ ES-24 
 I. Clearance Time Results .................................................................................. ES-24 
 J. Maximum Evacuating Population Clearances .................................................... ES-33 
 K. Sensitivity Analysis ......................................................................................... ES-33 
 L. Summary and Conclusions .............................................................................. ES-34 
 
Chapter I – Introduction ........................................................................................... I-1 

A. Background and Purpose .................................................................................... I-1 
B. Study Area ........................................................................................................ I-1 
C. Input and Coordination ...................................................................................... I-3 

 
Chapter II – Evacuation Modeling Methodology and Framework ........................... II-1 

A. Behavioral Assumptions..................................................................................... II-1 
B. Zone System and Highway Network ................................................................... II-3 
C. Background Traffic ............................................................................................ II-6 
D. Evacuation Traffic ............................................................................................. II-8 
E. Dynamic Traffic Assignment ............................................................................ II-12 
F. Prototype Model Development ......................................................................... II-13 

 
Chapter III – Regional Model Implementation ..................................................... III-1 

A. Regional Model Network .................................................................................. III-1 
B. Regional Zone System ..................................................................................... III-1 
C. Regional Demographic Characteristics .............................................................. III-4 
D. Planned Roadway Improvements ..................................................................... III-7 
E. Behavioral Assumptions.................................................................................. III-10 
F. Shelters ......................................................................................................... III-17 
G. Evacuation Zones ........................................................................................... III-17 
H. TIME User Interface ....................................................................................... III-17 

 
Chapter IV – Transportation Analysis ..................................................................... IV-1 

A. Vulnerable Population ...................................................................................... IV-1 
B. Clearance Time Definitions ............................................................................... IV-7 
C. Evacuation Model Scenarios .............................................................................. IV-8 
D. Base Scenarios ................................................................................................ IV-8 



Volume 4-4  Northeast Florida   Statewide Regional Evacuation Study Program 

Page ii  Evacuation Transportation Analysis 

Page 
 

E. Base Scenario Results .................................................................................... IV-11 
F. Operational Scenarios .................................................................................... IV-41 
G. Operational Scenario Results .......................................................................... IV-43 
H. Maximum Evacuating Population Clearances .................................................... IV-74 
I. Sensitivity Analysis ......................................................................................... IV-74  
J. Summary and Conclusions .............................................................................. IV-77 

 
 
 

 
  



Statewide Regional Evacuation Study Program Volume 4-4 Northeast Florida  

 

Evacuation Transportation Analysis                       Page iii 

 
LIST OF FIGURES 
 

Page 
 

Figure ES-1 – General Model Flow .................................................................................... ES-4 
Figure ES-2 – Northeast Florida Regional Model Network ................................................... ES-6 
Figure ES-3 – Northeast Florida Transportation Evacuation Zone (TEZ) System ................... ES-7 
Figure ES-4 – Evacuating Participation Rates: Clay County – Site-Built Homes .................... ES-12 
Figure ES-5 – Evacuating Participation Rates: Clay County – Mobile Homes ....................... ES-12 
Figure ES-6 – Evacuating Participation Rates: Duval County – Site-Built Homes ................. ES-13 
Figure ES-7 – Evacuating Participation Rates: Duval County – Mobile Homes ..................... ES-13 
Figure ES-8 – Evacuating Participation Rates: Flagler County – Site-Built Homes ................ ES-14 
Figure ES-9 – Evacuating Participation Rates: Flagler County – Mobile Homes .................... ES-14 
Figure ES-10 – Evacuating Participation Rates: Nassau County – Site-Built Homes ............. ES-15 
Figure ES-11 – Evacuating Participation Rates: Nassau County – Mobile Homes ................. ES-15 
Figure ES-12 – Evacuating Participation Rates: Putnam County – Site-Built Homes ............. ES-16 
Figure ES-13 – Evacuating Participation Rates: Putnam County – Mobile Homes ................ ES-16 
Figure ES-14 – Evacuating Participation Rates: St. Johns County – Site-Built Homes .......... ES-17 
Figure ES-14 – Evacuating Participation Rates: St. Johns County – Mobile Homes .............. ES-17 
Figure I-1 – Northeast Florida Regional Planning Council ...................................................... I-2 
Figure II-1 – Nine Hour Response Curve ............................................................................. II-2 
Figure II-2 – Percent of Available Capacity for Coastal Counties ........................................... II-7 
Figure II-3 – Percent of Available Capacity for Other Counties ............................................. II-8 
Figure II-4 – General Model Flow ....................................................................................... II-9  
Figure III-1 – Northeast Florida Regional Model Area ........................................................ III-2 
Figure III-2 – Northeast Florida Regional Model Network ................................................... III-3 
Figure III-3 – Northeast Florida Transportation Evacuation Zone (TEZ) System ................... III-5 
Figure III-4 – Evacuating Participation Rates: Clay County – Site-Built Homes .................... III-11 
Figure III-5 – Evacuating Participation Rates: Clay County – Mobile Homes ....................... III-11 
Figure III-6 – Evacuating Participation Rates: Duval County – Site-Built Homes ................. III-12 
Figure III-7 – Evacuating Participation Rates: Duval County – Mobile Homes ..................... III-12 
Figure III-8 – Evacuating Participation Rates: Flagler County – Site-Built Homes ................ III-13 
Figure III-9 – Evacuating Participation Rates: Flagler County – Mobile Homes .................... III-13 
Figure III-10 – Evacuating Participation Rates: Nassau County – Site-Built Homes ............. III-14 
Figure III-11 – Evacuating Participation Rates: Nassau County – Mobile Homes ................. III-14 
Figure III-12 – Evacuating Participation Rates: Putnam County – Site-Built Homes ............. III-15 
Figure III-13 – Evacuating Participation Rates: Putnam County – Mobile Homes ................ III-15 
Figure III-14 – Evacuating Participation Rates: St. Johns County – Site-Built Homes .......... III-16 
Figure III-15 – Evacuating Participation Rates: St. Johns County – Mobile Homes .............. III-16 
Figure III-16 - Northeast Florida Regional Evacuation Zones ............................................. III-18 
Figure IV-1 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 Base  
 Scenario Evacuation Level A ...................................................................................... IV-18 
Figure IV-2 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 Base  
 Scenario Evacuation Level B ...................................................................................... IV-19 
 



Volume 4-4  Northeast Florida   Statewide Regional Evacuation Study Program 

Page iv  Evacuation Transportation Analysis 

 
Page 

 
Figure IV-3 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 Base  
 Scenario Evacuation Level C ...................................................................................... IV-20 
Figure IV-4 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 Base  
 Scenario Evacuation Level D ...................................................................................... IV-21 
Figure IV-5 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 Base  
 Scenario Evacuation Level E ...................................................................................... IV-22 
Figure IV-6 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 Base  
 Scenario Evacuation Level A ...................................................................................... IV-23 
Figure IV-7 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 Base  
 Scenario Evacuation Level B ...................................................................................... IV-24 
Figure IV- 8 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 Base  
 Scenario Evacuation Level C ...................................................................................... IV-25 
Figure IV-9 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 Base  
 Scenario Evacuation Level D ...................................................................................... IV-28 
Figure IV-10 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 Base  
 Scenario Evacuation Level E ...................................................................................... IV-27 
Figure IV-11 – Clearance Time to Shelter Base Scenarios ................................................. IV-39 
Figure IV-12 – In-County Clearance Times Base Scenarios ................................................ IV-39 
Figure IV-13 – Out of County Clearance Times Base Scenarios  ......................................... IV-40 
Figure IV-14 – Critical Roadway Segments with Excessive Vehicle Queues for 2010  
 Operational Scenario Evacuation Level A .................................................................... IV-50 
Figure IV-15 – Critical Roadway Segments with Excessive Vehicle Queues for 2010 
 Operational Scenario Evacuation Level B .................................................................... IV-51 
Figure IV-16 – Critical Roadway Segments with Excessive Vehicle Queues for 2010  
 Operational Scenario Evacuation Level C - Scenario 3 ................................................. IV-52 
Figure IV-17 – Critical Roadway Segments with Excessive Vehicle Queues for 2010  
 Operational Scenario Evacuation Level C - Scenario 4 ................................................. IV-53 
Figure IV-18 – Critical Roadway Segments with Excessive Vehicle Queues for 2010  
 Operational Scenario Evacuation Level D .................................................................... IV-54 
Figure IV-19 – Critical Roadway Segments with Excessive Vehicle Queues for 2015  
 Operational Scenario Evacuation Level E .................................................................... IV-55 
Figure IV-20 – Critical Roadway Segments with Excessive Vehicle Queues for 2015  
 Operational Scenario Evacuation Level A .................................................................... IV-56 
Figure IV-21 – Critical Roadway Segments with Excessive Vehicle Queues for 2015  
 Operational Scenario Evacuation Level B .................................................................... IV-57 
Figure IV-22 – Critical Roadway Segments with Excessive Vehicle Queues for 2015  
 Operational Scenario Evacuation Level C .................................................................... IV-58 
Figure IV-23 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 
 Operational Scenario Evacuation Level D .................................................................... IV-59 
Figure IV-24 – Critical Roadway Segments with Excessive Vehicle Queues for 2015 
 Operational Scenario Evacuation Level E .................................................................... IV-60 
Figure IV-25 – Clearance Time to Shelter Operational Scenarios ....................................... IV-72 
Figure IV-26 – In-County Clearance Times Operational Scenarios ...................................... IV-72 
Figure IV-27 – Out of County Clearance Times Operational Scenarios  ............................... IV-73 
  



Statewide Regional Evacuation Study Program Volume 4-4 Northeast Florida  

 

Evacuation Transportation Analysis                       Page v 

 
LIST OF TABLES 
 

Page 
 

Table ES-1 – Northeast Florida Demographic Characteristic Summary ................................ ES-8 
Table ES-2 – Northeast Florida Region Roadway Improvements, 2006 – 2010 ................... ES-10 
Table ES-3 – Northeast Florida Region Roadway Improvements, 2011 – 2015 ................... ES-11 
Table ES-4 – Vulnerable Population in the Northeast Florida Region for 2010 ..................... ES-19 
Table ES-5 – Vulnerable Population in the Northeast Florida Region for 2015 ..................... ES-20 
Table ES-6 – Vulnerable Population by Destination for 2010 ............................................. ES-21 
Table ES-7 – Vulnerable Population by Destination for 2015 ............................................. ES-22 
Table ES-8 – Vulnerable Shadow Evacuation Population ................................................... ES-23 
Table ES-9 – Base Scenarios ........................................................................................... ES-25  
Table ES-10 – Operational Scenarios ............................................................................... ES-26 
Table ES-11 – 2010 Clearance Times for Base Scenario .................................................... ES-29 
Table ES-12 – 2015 Clearance Times for Base Scenario .................................................... ES-30 
Table ES-13 – 2010 Clearance Times for Operational Scenarios ........................................ ES-31 
Table ES-14 – 2015 Clearance Times for Operational Scenarios ........................................ ES-32 
Table ES-15 – Maximum Evacuating Population by Time Interval for 2010 ......................... ES-34 
Table ES-16 – Maximum Evacuating Population by Time Interval for 2015 ......................... ES-35 
Table II-1 – Out of County Trip Destinations by Region ..................................................... II-11 
Table III-1 – Northeast Florida Demographic Characteristics Summary ............................... III-6 
Table III-2 – Northeast Florida Region Roadway Improvements, 2006 - 2010 ..................... III-8 
Table III-3 – Northeast Florida Region Roadway Improvements, 2011 - 2015 ..................... III-9 
Table IV-1 – Vulnerable Population in the Northeast Florida Region for 2010 ....................... IV-2 
Table IV-2 – Vulnerable Population in the Northeast Florida Region for 2015 ....................... IV-3 
Table IV-3 – Vulnerable Population by Destination for 2010 ................................................ IV-4 
Table IV-4 – Vulnerable Population by Destination for 2015 ................................................ IV-5 
Table IV-5 – Vulnerable Shadow Evacuation Population ...................................................... IV-6 
Table IV-6 – Base Scenarios ........................................................................................... IV-10 
Table IV-7 – Evacuating Population by Base Scenario for 2010 ......................................... IV-12 
Table IV-8 – Evacuating Population by Base Scenario for 2015 ......................................... IV-13 
Table IV-9 – Evacuating Vehicles by Base Scenario for 2010 ............................................. IV-14 
Table IV-10 – Evacuating Vehicles by Base Scenario for 2015 ........................................... IV-15 
Table IV-11 – Shelter Demand by Base Scenario .............................................................. IV-16 
Table IV-12 – Total Evacuating Vehicles for Base Scenarios .............................................. IV-17 
Table IV-13 – Evacuating Vehicles Leaving Each County by Evacuation Route 
 for the 2010 Base Scenario........................................................................................ IV-28 
Table IV-14 – Evacuating Vehicles Leaving Each County by Evacuation Route 
 for the 2015 Base Scenario........................................................................................ IV-30 
Table IV-15 – Evacuating Vehicles Entering Each County by Evacuation Route 
 for the 2010 Base Scenario........................................................................................ IV-32 
Table IV-16 –Evacuating Vehicles Entering Each County by Evacuation Route for the 
 2015 Base Scenario .................................................................................................. IV-34 
 



Volume 4-4  Northeast Florida   Statewide Regional Evacuation Study Program 

Page vi  Evacuation Transportation Analysis 

 
 
 

Page 
 

Table IV-17 – 2010 Clearance Times for Base Scenario .................................................... IV-37 
Table IV-18 – 2015 Clearance Times for Base Scenario .................................................... IV-38 
Table IV-19 – Operational Scenarios  ............................................................................... IV-42 
Table IV-20 – Evacuating Population by Operational Scenario for 2010 .............................. IV-44 
Table IV-21 – Evacuating Population by Operational Scenario for 2015 .............................. IV-45 
Table IV-22 – Evacuating Vehicles by Operational Scenario for 2010 ................................. IV-46 
Table IV-23 – Evacuating Vehicles by Operational Scenario for 2015 ................................. IV-47 
Table IV-24 – Shelter Demand by Operational Scenario ...................................................  IV-48 
Table IV-25 – Total Evacuating Vehicles for Operational Scenarios .................................... IV-49 
Table IV 26 – Evacuating Vehicles Leaving Each County by Evacuation Route 
 for the 2010 Operational Scenarios ............................................................................ IV-61 
Table IV-27 – Evacuating Vehicles Leaving Each County by Evacuation Route 
 for the 2015 Operational Scenarios ............................................................................ IV-63 
Table IV-28 – Evacuating Vehicles Entering Each County by Evacuation Route 
 for the 2010 Operational Scenarios ............................................................................ IV-65 
Table IV-29 – Evacuating Vehicles Entering Each County by Evacuation Route 
 for the 2015 Operational Scenarios ............................................................................ IV-67 
Table IV-30 – 2010 Clearance Times for Operational Scenarios ......................................... IV-70 
Table IV-31 – 2015 Clearance Times for Operational Scenarios ........................................  IV-71 
Table IV-32 – Maximum Evacuating Population by Time Interval for 2010 ......................... IV-75 
Table IV-33 – Maximum Evacuating Population by Time Interval for 2015 ......................... IV-76 
 
 
 
 
 
 
 























































































































































Statewide Regional Evacuation Study Program Volume 4-4  Northeast Florida  

 

Evacuation Transportation Analysis                       Page III-19 

 
 Highway network - Once the time period is selected, the user must pick either the 

default highway network or a modified network. The default includes the network 
corresponding to the selected time period and also incorporates planned highway 
improvement projects from the Florida Department of Transportation Work Program. In 
the case that there are any new projects or changes need to be taken into account, the 
modified network would be chosen. These changes could include possible road or bridge 
closures because of storm conditions or any managed traffic diversions or traffic control 
measures. 

 
 Behavioral response - The next variable is behavioral response, which is a set of 

“planning assumptions” that describe the way people respond to an order to evacuate 
and are an important input to the SRESP Evacuation Model. A user may choose 100% or 
the survey response. The 100% response indicates that 100% of people in evacuation 
zones will evacuate, while the survey response uses the percentage of people from the 
behavioral planning assumptions corresponding to the evacuation level for each county.   

 
 One-way evacuation operations - Another variable for consideration is whether to 

allow one-way evacuation operations or not. One-way evacuation operations allow take 
into account the FDOT one-way evacuation operations plans for major facilities, 
including I-10. 

 
 University population - The model permits the user to incorporate the population in 

university housing since this data is not included in the regular population numbers. The 
default assumption is that the region’s universities are at the maximum housing capacity 
housing during the Fall/Spring semester. The other options available are the summer 
university population, which is generally much less than the fall or spring, and an option 
for no school in session. 

 
 Tourist occupancy rates - The RPC has the option to choose the default rates or to 

modify those rates based on any special circumstance they may have for tourist rates 
since there are different tourist seasons, sectors and special events.  For example, the 
Northeast Florida RC may want to take into account additional traffic that would be 
generated by visitors for a large sporting event.  If modified rates are desired, then the 
user may select no tourist occupancy or modify the rates on a county by county basis. 

 
 Shelters - When choosing which shelters are open to the public during an evacuation 

event, the user may select either primary shelters or other shelters, both primary and 
other shelters, and/or modified.  In many situations, the shelters category may need to 
be modified because of availability or capacity changes.  

 
 Counties evacuating - The evacuating counties are the counties within the geographic 

extent of Northeast Florida’s model network and include both coastal and inland 
counties.  The coastal counties in Florida include Nassau, Duval, Flagler, St. Johns, 
Volusia, and Brevard Counties; Georgia coastal counties include Camden and Glynn. The 
inland counties in Florida are Baker, Clay, Putnam, Madison, Suwannee, Lafayette, 
Columbia, Union, Bradford, Alachua, Marion, Lake, Seminole, Orange, and Osceola 
Counties. The inland counties in Georgia are Brantley, Charlton, Ware, Clinch, Echols, 



Volume 4-4  Northeast Florida   Statewide Regional Evacuation Study Program 

Evacuation Transportation Analysis   Page III-20  
 

and Lowndes Counties.  The user has the opportunity to pick which of the counties in 
the network actually evacuate.   

 
 Evacuation level - Once the evacuating counties are chosen, the evacuation level is 

designated. The evacuation levels range from A to E and represent the evacuation zones 
that are ordered to evacuate. The user may also select “none”, which assumes that no 
evacuations are made within the selected county; only regular background traffic will 
occur.   

 
 Response curve hours – The user must define which evacuation response curve will 

be applied to each evacuating county in the area. The evacuation response curves show 
the proportion of evacuation by increment of time for evacuation orders that were 
issued.  There are six different curves to from which to choose:  a 6-hour curve, 9-hour 
curve, 12-hour curve, 18-hour curve, 24-hour curve, and a 36-hour curve. The faster 
curves represent more urgent circumstances and slower curves represent less urgent 
circumstances.  

 
 Evacuation Phasing – The phase selection indicates when an evacuation would begin 

in a given county. There are ten different options beginning in hour 1 and extending to 
hour 27.  After hour 3, the other phasing options follow in 3 hour increments.   
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