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Call to Order

Welcome!

 If you have technical difficulties 
during this meeting, please 
contact Kara Garrett at:

▪ (916) 201-5539 or 
Kara.Garrett@fire.ca.gov 

mailto:Kara.Garrett@fire.ca.gov


Roll Call / Quorum Established

 State Fire Marshal

▪ Daniel Berlant

 Department of Forestry and Fire Protection

▪ Mike Parkes

 Department of Conservation

▪ Kealiʻi Bright

 Office of Energy Infrastructure Safety

▪ Caroline Thomas Jacobs

 State Board of Forestry and Fire Protection

▪ J. Lopez

Continued on next slide



Roll Call / Quorum Established

 Governor’s Office of Emergency Services

▪ Ryan Buras or Robert Troy

 California Department of Insurance 

▪ Mike Peterson

 Governor’s Office of Planning and Research

▪ Neil Matouka

 California Fire Safe Council

▪ Jacy Hyde

 Insurance Institute for Business & Home Safety

▪ Roy Wright 

Continued on next slide



Roll Call / Quorum Established

 California Fire Chiefs Association

▪ Dave Winnacker or Todd Lando

 California Building Industry Association 

▪ Christopher E. Ochoa or Nick Cammarota

 University of California Cooperative Extension

▪ Lenya N. Quinn-Davidson

 California Fire Science Consortium

▪ Yana Valachovic

 Department of Housing and Community Development

▪ Maziar Movassaghi or Clay Kerchof

Continued on next slide



Roll Call / Quorum Established

 Rural County Representatives of California

▪ Staci Heaton

 California Association of Resource Conservation Districts

▪ Sophia Lemmo 

 League of California Cities

▪ Sean McGlynn

 California State Association of Counties

▪ Catherine Freeman

 A representative from tribal government

▪ Don Hankins



Approval of Past Meeting Minutes
Motion Required

 Scan the QR Code Below to 
Access the Complete 
Meeting Minutes Document!



Approval of Meeting Agenda
Motion Required

 Scan the QR Code Below to 
Access the Complete 
Meeting Agenda Document!



Community Wildfire 

Preparedness and Mitigation

Division Report



 Statewide SRA Total for Fiscal Year 2023-
2024:

• 119,012 inspections completed, 48% 
of the goal (250,000 Goal) 

• We have visited 253,025 properties 
and completed 313,341 inspections 
which include re-inspections this 
year.

 Burn Permits:

• 75,706 requested – 72,616 issued

• 2,584 of those issued were 
Cultural Burning Permits.

Wildfire Preparedness

Defensible Space



Wildfire Preparedness

Home Hardening

 Siskiyou County Pilot Program Defensible 
Space project – First two assessments 
have been cleared for scope of work 
preparation. 

 Shasta County Pilot Program – Conducted 
a Defensible Space and Zone 0 scope of 
work training on 10/24.

 Lake County Pilot Program – The 
communities first scope of work has been 
prepared reviewed and finalized. They 
are preparing additional scope of works 
for review.



Wildfire Preparedness

Utility Wildfire Mitigation Program

 2024 Powerline Fire Prevention Field Guide is 
under review.

 Collaboration continues with stakeholders to 
review the Wildfire Mitigation Plans.

 Working with manufacturers to review 
requests for equipment exemptions.

 Various PSPS events in Southern California.

Continued on next slide



Fire Prevention Efforts FY 23/24

 Fuel Reduction Projects:

▪  320 projects, 64% of the goal 

 Combined Fuel Reduction:

▪  24,096.6 acres treated, 24.1% of the goal 

o Unit Projects – 19,078.4 acres

o Northern Region: 12,280.8 acres

o Southern Region: 6,797.5 acres

▪ Grant Projects: 2,354.8 acres

▪ CFIP Projects: 2,663.4 acres

 Prescribed Fire (also counted in fuel 
reduction):

▪ 16,086.4 acres treated, 32.2% of the goal

Wildfire Planning and 

Statistics



Wildfire Planning and 

Statistics

Fire Hazard Severity Zones

 State Responsibility Area (SRA): 

• We have until December 15th to turn 
in our Final Statement of Reasons for 
the SRA.

• More information:

• osfm.fire.ca.gov/fhsz 

https://osfm.fire.ca.gov/fhsz


Community Wildfire Mitigation 

Assistance

Firewise

 Currently 743 communities in good 
standing.



Community Wildfire Mitigation 

Assistance

Subdivision Review

 Fire Safety Surveys in Monterey 
City/County/City of Hollister October 22-25, 
2023.

 Continued collaboration meetings with many 
statewide jurisdictions.

Continued on next page



Community Wildfire Mitigation 

Assistance

Subdivision Review

 Resource Protection Committee meeting was 
held November 7-8, 2023, presented Fire Safety 
Surveys for the following areas. 

 Fire Safety Surveys:

 City of Monterey

 Monterey County

 City of Hollister



Community Wildfire Mitigation 

Assistance

Wildfire Prevention Grants Program

 Reviewing the new Grants Management Handbook 

which is anticipated to be completed and published 

by winter. 

 FY 2023-24 WP Grants November Solicitation 

opened on November 1st, closes on January 10, 

2024. 

Use the QR code below to visit the Grants Website!
www.fire.ca.gov/what-we-do/grants/wildfire-prevention-grants



California Wildfire Mitigation Program 

(CWMP) Report

J Lopez



California Wildfire Mitigation 

Program (CWMP) Report

CWMP Framework

 In coordination with state and local partners, 
the program establishes a community wildfire 
home hardening framework and process that 
can be modeled statewide.



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in Shasta County:

• Engaging with property owners (13 
Assessments and 3 SOW completed) and 
building prequalified contractor list for the 
development of Master Agreement. 

• Community is hosting a defensible space 
contractor walk thru at a no issue property 
on November 30th. Cal OES and CAL FIRE 
staff to attend.



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in San Diego County:

• Expanded property owner outreach.

• Engaging with property owners (13 
Assessments and 8 SOW completed).

• 4 properties went to EHP Phase II vendor for 
further review.

• 1 property is on the no-issue list and not 
further EHP is required.



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in Lake County:

• Engaging with property owners (15 
Assessments and 1 SOW completed).

• Completed the initial walkthrough with 
their first homeowner to review proposed 
mitigation measures. 



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in Tuolumne County:

• Bid for EHP Phase 1 work has been selected 
and should be authorized by the County 
Board of Supervisors.



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in El Dorado County:

• Procurement process for the EHP Phase I 
vendor.



California Wildfire Mitigation 

Program (CWMP) Report

Communities Update

 Communities in Siskiyou County:

• 2 Assessments Complete and SOW 
Procedures in Development.

• RFQ/Contractor Procurement in 
Development.

• Scope of Work Procedures in Development.



Board of Forestry Update

J Lopez



Board of Forestry and Fire 

Protection (BOF&FP)

Presentation to the Board:
California Forest Biomass Pile Data Collection, Draft Report

 To meet the challenge of declining forest health 
conditions and increasing frequency and 
severity of wildfire over the last decade, 
California and the USFS have set a goal of 
treating one million acres of wildland per year 
by 2025. 



Board of Forestry and Fire 

Protection (BOF&FP)

California Forest Biomass Pile Data 
Collection, Draft Report

 This goal will require removal and subsequent 
disposal of an estimated 5 – 15 million bone dry 
tons of forest biomass waste annually from a 
range of vegetation management projects for 
forest restoration, as estimated by the Wood 
Utilization Work Group of the California Wildfire 
and Forest Resilience Task Force. 



Board of Forestry and Fire 

Protection (BOF&FP)

California Forest Biomass Pile Data 
Collection, Draft Report

 This report also aims to determine the number 
of forest biomass pile burn permits issued by 
California air districts from 2018 – 2021 to 
provide information about intentional 
anthropogenic burning, including open pile 
burning as a waste disposal method, prescribed 
burning, and the total acreage and tonnage of 
burn piles in California.

• California Forest Biomass Pile Data Collection

• California Forest Biomass Pile Data 

Collection_Appendices Draft.11.8.23

https://bof.fire.ca.gov/media/0t1f0oqa/full-12-b-i-ca-forest-biomass-pile-data-collection-report-draft_part-1__11-8-23-adamfk.pdf
https://bof.fire.ca.gov/media/mrmbcd4n/full-12-b-i-ca-forest-biomass-pile-data-collection-report-draft_part-2_appendices-11-8-23_adamfk.pdf


Board of Forestry and Fire 

Protection (BOF&FP)

Management Committee:

 Consideration of Rulemaking for “Wet Areas, 
Meadows, and Restoration Activities

Forest Practice Committee:

 Approved Watercourse Crossings, Significant 
Existing and Potential Erosion Sites, and 
Emergency Notice Watercourse Crossing 
Requirements.



Board of Forestry and Fire 

Protection (BOF&FP)

Resource Protection Committee:

 Land Use Planning Program Update

 Subdivision Review Program Update (3)

 Safety Element Reviews (1)

 Vegetation and Fuels Treatment in the WLPZ 
follow up. Don Hankins and BOF&FP Regulations 
Coordinator.

 Next Board Meeting: December 5 & 6 



Alexander Maranghides  

Eric Link

National Institute of Standards and Technology

WUI Fire Evacuation and  
Sheltering Considerations

Assessment, Planning and Execution

ESCAPE
Photo courtesy of Paradise Police Department

Photo courtesy of CAL FIRE

presented to: CAL FIRE Wildfire Mitigation Advisory Committee  

November 28, 2023

https://www.nist.gov/el/fire-research-division-73300/wildland-urban-interface-fire-73305/escape

https://www.nist.gov/el/fire-research-division-73300/wildland-urban-interface-fire-73305/escape


• Why was ESCAPE developed?

• What is the problem?

• Why WUI fires and evacuations are different  

from other disasters?

• Existing practices

• Evacuation failures

• Addressing evacuation failures

• Spatiotemporal relationships between fire and  

evacuations

• Proposed approach

• Implementation: Assessment, Planning and  

Execution

2

Outline

Evacuation  

Triangle



• To facilitate the use of lessons
learned from the Camp Fire Case  
Study.

• ESCAPE is a methodology for
small to intermediate size intermix
communities to assist with the
development and implementation
of Notification and Evacuation  
Plans

• 24 examples from the Camp Fire  
case study

3

Why was ESCAPE developed?

Camp Fire Example 1



• Addressing the life
safety risk when there
is insufficient time to
evacuate out of the  
community

• Burnovers and need for
Temporary Refuge  
Areas (TRAs)

• Existing built
environment is not
designed to act as fire  
shelters

4

What is the Problem?

Camp Fire Examples 3 and 9



5

What is the Problem?

Time and distance to safety

Camp Fire Examples 11 and 12



6

Existing Practices and Current Research

Leaving

• Emphasis on early out – Ready Set Go

Staying

• Some jurisdictions recommend Stay and Defend

There is no standardized way to determine what is defensible – including by whom  

and with what equipment and under what conditions

• Some jurisdictions recommend Shelter in Place or offer  
Shelter in Community (wildfire safety zones)

There are no standards for fire shelters or wildfire safety zones



7

Civilian Stay and Defend

Exposure sources from adjacent parcels are beyond the control of  

residents and typically beyond their ability to suppress them

Table 1 and Camp Fire Example 2

Critical difference in fuel density from large rural parcels to suburban settings



• Civilians perish in their homes  

(US, Portugal, Australia)

• Civilians perish in their vehicles as they try to evacuate  

(US, Portugal)

8

Consequences, and the Missing Link

The missing link: addressing evacuation scenarios where there is insufficient

time to evacuate from the community by managing life safety risks
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Why is it so hard to reliably predict  
evacuations?

Weather  
Forecasting

f (atmospheric  
conditions,

topography,
fire)

Fire Behavior

f (fuels, topography,
weather, defensive

actions)

Time before Fire  
Impacts  

Community

f (fire behavior)

AHJ Notification  
and Evacuation  

Decisions

f (time before fire  
impacts community)

Civilian Evacuation  
Decisions

f (notifications,
evacuation orders,

other inputs)

Civilian Evacuation

f (traffic
management)

Traffic  
Management

f (impacts of fire on  
egress arteries,

civilian evacuation
decisions)

Impact of Fire on  
Egress Arteries

f (fire behavior)

Compounded Uncertainties

Figure 3

Modules associated with evacuation predictions are linked or coupled.

Uncertainties are compounded and propagate from left to right and illustrated in red (not to scale).



• Type 1: Undesirable Evacuation Consequences –

no impacts to life safety

• Type 2: Evacuation Failures –

impacts to life safety

42

Characterizing Evacuation “Failures”



1. An inability to evacuate owing to reduced  
mobility (e.g., physical or medical factors) or no  
access to a vehicle or other transportation.

2. High exposures at one’s residence experienced  
after a decision to stay (whether to shelter in  
place or stay and defend).

3. High exposures experienced during egress;
a) during a late or delayed evacuation after an initial  

decision to stay or after accomplishing specific  
tasks like getting kids from school.

b) being overrun by fire due to rapid fire spread or
due to traffic or other evacuation delay.

What causes civilians to experience  
high exposures?

Scenarios  

related to  

staying

Scenarios  

related to  

transit

43



• Civilians may be unable to evacuate owing to mobility impairments or lack  
of transportation.

Injuries or fatalities may occur during:

a) Events that occur when there is sufficient time to safely evacuate the  
community before the fire impacts evacuation.

b) Events that occur when there is little or no time between when the
fire impacts the community and when an evacuation order is issued.

44

Type 2 Evacuation Events



13

Category a) – easier (when there is time)

• Implementation of special needs evacuation
programs.

Category b) – hardest (successes and challenges in  
Paradise)

• Fire may rapidly restrict access to the area for first  
responders

• Fire and smoke may slow down evacuations of local  
civilians

• Traffic may be directed out of the area using  
contraflow to increase capacity, making ingress of first  
responders difficult and dangerous

Addressing Type 2 Evacuation Events

Camp Fire Example 10

See Camp  

#4 NETTRA

for Rescues



1. Hardening Care Facilities and Buildings Requiring Evacuation

Considerations including Residences

Goal: Enhance life safety

Hardening of the structure/facility to extend the time available for  

evacuation . The NIST HMM is a comprehensive approach to address  

structure/ parcel/ community hardening for both fire and ember  

exposures.

Addressing Type 2 Evacuation Events

Non-hardened

Building

Hardened

Building*
Fire Shelter

* Building is designed not to ignite based on expected exposures. This may not always be achievable for very high exposures. Fire  

shelters must “stand alone” and be able to withstand the incoming exposures

! Hardening the facility against fire does not imply that the facility will  

necessarily be suitable as a fire shelter. Ventilation, power, and other  

tenability and access requirements are necessary to create a fire shelter

Photo courtesy of TD-112, 15:10.

NIST Structure Separation Experiments

46



2. High exposures (e.g., burnover conditions) at residence

Goal: Enhance life safety

• Injuries or fatality from decision to stay  

(shelter in place or stay and defend)

• Education and information campaigns highlighting the dangers of  

wildfires, together with the challenges of reaching residents during  

these events, can be used to inform the public.

Addressing Type 2 Evacuation Events

Education and

“Ready Set Go”

47



3. High exposures (BO conditions) during egress that result in  

injuries or fatality.

Goal: Reduce the potential for high fire exposures along the key egress  

routes and arteries.

• This maintains tenability of the egress routes and allows evacuees to  

remain in their vehicles and allows them to egress to safety.

• For this approach to be effective it will require fuel thinning and  

vegetation removal along these corridors and continued maintenance  

of these fuel treatments over time.

48

Addressing Type 2 Evacuation Events



Old

Magalia  

Zone

Addressing Type 2 Evacuation Events

• Another approach to mitigating  
the risk of high exposures to  
evacuees is to assemble  
residents at a wildfire safety  
zone – a Temporary Fire Refuge  
Area (TFRA)

A distributed network of wildfire safety  

zones can reduce travel time for  

residents seeking shelter when there is  

no safe evacuation route.

NIST TN 2252 Figure 25

A

B

B

A

C

Paradise Evacuation Plan Document, combined/annotated by NIST
TRA map overlay by NIST
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Fire/Notification (FN) Scenarios

FN Scenarios where  

burnovers can occur

FN 1: Fire near or at residence, no official notification   exposure/entrapment during egress  

FN2: Simultaneous arrival of fire and official notification   exposure/entrapment during egress  

FN3: No fire near/at residence, official notification, egress   exposed to fire on route to safety  

FN4: No fire near residence, official notification   early egress, or shelter in community wildfire

safety zones without experiencing high exposures

FN5: No fire near residence, no official notification early evacuation

Figure 4 and Camp Fire Example 11
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Evacuation Scenarios

E1. Shelter in place.

E1-A: Defend the structure/property  

(preparations in place and life safety  

not impacted)

E1-B: Inadequate preparation (evacuation

assistance may be needed)

E1-C: Entrapment

E2. Become entrapped during evacuation to  

safety zone.

E3. Evacuate to safety zone.

E4. Become entrapped during evacuation from  

the fire area.

E5. Safe egress from the community or from a  

safety zone.

Residents can become entrapped in their building, and/or on their way to a wildfire safety  

zone, and/or on their way out of the community

E1-A E1-B/C

E2 E3 E5 E4

Figure 5
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Getting to the Wildfire Safety Zone

Camp Fire Example 15 and 19



Mitigating Civilian Fire Exposures

Shelter in Place/  

Stay and Defend

Very High  

Hazard Potential

Make Structure*

into a Fire Shelter

Science and  

Tech Gap

~$$$

* (care facility/hospital/home)

Evacuate to  

nearby Fire Shelter

Science and  

Tech Gap

~$$$

Evacuate residents  

along treated  

routes to safety  

outside of fire

Science and  

Tech Gap

~$ to $$

Evacuate residents  

to nearby  

Distributed Safety  

Zone System  

(DSZS) within the  

community

Science and  

Tech Gap

~$ to $$

Not enough time to fully evacuate before the fire impacts community

53



Mitigating Civilian Fire Exposures  
During Evacuation

Reduce risk by mitigating the  

potential hazard presented by fire to  

the evacuating public

Fuel management within the  

community and along egress arteries

Challenges:

- Access

- Environmental considerations

- Maintenance

Create Distributed Safety Zone  

System (DSZS) within the  

community

Provide areas of reduced fire  

exposure

Challenges:

- Access

- Design Guidance: density/size

- Environmental considerations

- Maintenance

- Public education

Early Out

Ready Set Go

Enough time to fully evacuate

before the fire impacts community

Not enough time to fully evacuate

before the fire impacts community

Challenges:

- Public education

- Clear messaging and notification  

for early out vs shelter in  

community

Part of comprehensive evacuation  

plan

54



Distributed Safety Zone System

Exposure Potential, Travel Distance,  

Traffic and Evacuation Timing will all  

impact safely reaching safety zone

Wildfire Safety Zone  

“next to” residence

Least travel

55

Most travel

Wildfire Safety Zone on  

“other side” of the community
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• Currently no standards

• Location/placement considerations
• reduce exposure potential in transit

• leverage existing low exposure potential  
locations in community (e.g., parking lots,  
sports fields, gravel areas)

• Sizing Guidance
• NWCG vegetative fuels guidance – good  

starting point for intermix communities

• Built environment exposures – tech transfer
gap

Distributed Safety Zone System

A Distributed Wildfire Safety Zone System will  

reduce exposure potential

NIST TN 2252 Table 40



Proposed Implementation

25



Relationship between ignition  
location and impact to community

Idealized relationship between  

ignition location:

a) near the community, limited impact  

on community

b) further from a WUI community –  

high impact on community

c) far from the community, same high  

impact on community, more time  

available

The wind is directed from left to right.

t  

e

act

d time

ct

Limited imp

Very limite

High impac  

Limited tim

High impa  

More time

Wildlands

Wildfire
Ignition

Figure 6 26



Temporal Analysis of Full  
Community Evacuation Scenarios

Community Evacuation –  

Part of the community  

evacuates before the fire  

arrives

Community Evacuation –

All the community evacuates  

before the fire arrives

Community Evacuation –  

Evacuation starts when the  

fire arrives

CONCOW  

RESCUE  

AREA

PARADISE

HWY 32

Figure 7 26



ITS = WRSET = ITA+ET
28

Community Evacuation Time

• There is a minimum amount of time  
needed to execute an evacuation.

• Traditional RSET includes time for  
detection, alarm, pre-movement, and  
evacuation.

In the WUI, the WUI RSET (WRSET) includes  
time required to:

• assess the ignition/fire situation

• communicate this information to the incident  
commander and emergency operations center

• decide on the required evacuations

• begin the notification and evacuation processes

• conduct the evacuation.

Ignition to Safety Ignition to Activation Evacuation Time
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Trigger Zone Definitions

Trigger Zone Time Action

Brown More than sufficient  

to safely evacuate

Monitor, Ready Set Go

Green Sufficient to safely  

evacuate

Community  

Evacuation

Red Insufficient to safely  

evacuate

Shelter in Community

Purple Partial community  

impact

Zoned shelter in  

community/partial  

evacuation

Trigger Zone: ignition location, rate of spread, direction and community intersect

Figure 8
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Determining Ignition Zone Widths

FSmax (mi/h)

Tmin, C or Tmin, P

(hours)

1 2 4 6

0.5 0.5 1 2 3

1 1 2 4 6

2 2 4 8 12

4 4 8 16 24

Table 5
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Evacuation Triangle

Evacuation  

Triangle

Figure 1



ESCAPE

Assessment, Planning, and Execution

64



Execution
Using the Zones and the Evacuation Triangle

Fire in Green/ Red or Purple Zone  

In the event of an ignition near the  

community, initial information will  

include location, accessibility, time of  

day, availability of resources, weather,  

and direction and rate of spread  

(towards the community or not).

Available time

A shift in the Green/Red Boundary  

may be necessary and drive an  

evacuation when the fire is further  

away from the community than  

initially planned for if the observed  

fire spread rate is greater than  

what was used for the  

development of the zone  

boundaries.

Evacuation Decisions

Field observations from both  

firefighters (IC and engines) and LE  

channels (911 and deployed officers).  

Information will be communicated to  

the public using the established  

channels and evacuation decisions will  

be adapted.

Fire Containment

If an ignition in the Green Zone cannot  

be contained (including spotting) when  

it reaches the Green /Red Zone  

boundary, then full evacuation should  

be considered

65



• The ESCAPE methodology specifically addresses critical  
temporal/spatial thresholds between fire spread and  
evacuation.

• Specifically designed to help small and medium size  
WUI communities develop evacuations plans.

• ESCAPE can be used to help assess a community in the  
context of notification and evacuation, develop and  
execute evacuation plans

66

Summary



TFRA Fact Sheet and Signage

Collaborative effort NIST / USFA / CALFIRE and others

67



Thank You

Contact Information:

Alexander Maranghides
alexm@nist.gov

202-567-1634

Eric Link
eric.link@nist.gov

https://www.nist.gov/el/fire-research-division-73300/wildland-urban3-6interface-fire-73305/escape

mailto:alexm@nist.gov
mailto:Eric.link@nist.gov
https://www.nist.gov/el/fire-research-division-73300/wildland-urban-interface-fire-73305/escape


Additional Materials

69



Before the Fire

1. Large number of possible fire scenarios (ignition location, fuel presence, fuel moisture

content, weather).

2. Chaotic behavior, in which small perturbations of variables can result in large changes in  

predicted event outcomes.

3. Difficulty in characterizing, quantifying, and analyzing the large number of different fire  

scenarios.

4. Complexities of modeling and predicting human behavior in evacuations and response  

to emergency situations.

5. Difficulties in how to account for the uncertainties in the methods used to generate the  

different scenarios/predictions.

6. Difficulties in how to use/implement the findings from the above-mentioned

scenarios/predictions.

7. Need to characterize and quantify the possibility of non-containment of the fire (to  

address the large number of ignitions that do not result in catastrophic events).

70

Primary Technical Challenges of  
WUI Evacuations



Before the Fire

8. Need to develop contingencies for events like loss of communication and power.

9. Need to develop contingencies for potential closures or obstructions of egress arteries.

10. Need to evaluate evacuation through high-hazard wildland areas (which may result in  

burnovers), an issue that is particularly important for remote intermix communities.

11. Need to evaluate evacuation pathways that lead through urban areas for intermix  

communities adjacent to or near a large urban area.

12. Need to develop evacuation plans that address the above issues.

13. Need to disseminate the evacuation plans to first responders and the public.

71

Primary Technical Challenges of  
WUI Evacuations



During the Fire

1. Limits in situational awareness, including dynamic outages in data sources and

communications.

2. Integration of rapidly changing conditions into ongoing evacuation activities.

3. Large uncertainty in fire spread during incidents.

4. Communication to first responders and civilians of any changes to the evacuation plan.

72

Primary Technical Challenges of  
WUI Evacuations



While Fire Weather Watches and Red Flag Warnings are issued ahead of  

qualifying weather days, these general warnings do not indicate there is a fire;  

the actual ignition location, direction of fire spread, and fire intensity are not  

determined until after an ignition.

For hurricanes:

• Hurricane watches and warnings are issued based on a standardized system  

for predicting the track of the hurricane, including confidence and uncertainty  

analyses.

• The lead time of hurricanes is typically measured in days, not hours or  

minutes.

• There is a national decision support tool with clear temporal thresholds in

place for triggering evacuations for hurricanes (HURREVAC).

73

Why WUI Evacuations are Different  
that other Large-Scale Evacuations
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Pathway from Ignition to Evacuation

Figure 2

Ignition and  
fire growth

Detection and  
situational  
assessment

Fire contained  
outside of  

community

Uncontrolled fire  
with potential  

community impact

Fire spread

Decision to order  
evacuation

Notify first  
responders  
and public of

evacuation order

Fire affects
evacuations

Fire does
not affect  

evacuations

Public  
evacuation

Effects of Containment and Fire Impact on Community

Fire does  
not affect  
evacuations

Fire affects  
evacuations



• The upper bound for the number of Atlantic hurricanes in a season is 30  

named storms (2020), with a 30-year average of 15.

• Not all of them will impact land and require evacuation.

• The National Interagency Fire Center reported a total of 58,733 wildland fires  

in 2021.

➢ Not all of them will impact communities and require evacuation.

➢ There are no standardized metrics to determine which ones will be  

problematic

➢ There is no readily available national data on how many impact  

communities

43

Frequency of Wildland and WUI  
Fires



Why WUI Evacuations are Different  
from other Disasters

• WUI events are self  
propagating – the  
community is the fuel

• Event starts other  
similar events

Table 2 44



Evacuations – Different Scales

Limited availability of standards for road capacity and fire shelters design and maintenance

Table 3 44



Civilian Evacuations

See Camp #4 NETTRA for  

Rescues

Table 4 44



1. Prolonged evacuation, extending beyond the  

expected duration (with the exception of critical  

evacuation of hospital patients and special  

needs individuals)

2. Evacuation without fire impacting the community

and associated:

a) Economic impact of evacuation

b) Evacuation fatigue resulting in resistance to

evacuate in future events.

Type 1 Failures
Non-life safety impacts

Photo courtesy of Paradise Police Department
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• Improved fire spread predictions from local knowledge (and  
modeling).

• Improved evacuation time estimates from drills (and modeling),

• Economic modeling can provide guidance for benefit cost of repeated  
evacuations compared to probabilistic likelihood of a community  
getting impacted – technical challenge (large uncertainties).

• Social component and public education opportunities.

80

Addressing Type 1 Evacuation Events
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Type 2 Failures
Life safety impacts

High fire exposures at their residences or during  

evacuation. Causes include:

• Inability to effectively communicate evacuation  

orders to residents in a timely fashion, delaying  

the start of evacuations

• Fire ignition near community resulting in only a  

short time to safely evacuate

• Underestimation of the fire spread rate,  

resulting in fire arrival at community sooner  

than anticipated

• Underestimation of time required to evacuate

community or part of community

• Underestimation of the impact of fire on egress  

arteries

Camp Fire Example 16
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Summary of Different Evacuation and  
Sheltering Options

Table 5



• TRAs – two uses
a) manage evacuating civilian flow

b) address immediate threat to life  
safety (from burnovers)

• Wildfire Safety Zones
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TRAs and Wildfire Safety Zones

Camp Fire Example 18
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Partial vs Complete Community
Evacuation

Figure 10 and Figure 11
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• This framework includes  
information on community size,  
population, and fuels; on  
notification and evacuation; and on  
the community infrastructure and  
firefighting response potential.

• Aspects of this framework may  
already be included in various  
community-level documents, such  
as CWPPs or evacuation plans.

Assessment – Appendix C

NIST 2135 Appendix C (NIST 2135sup)



• Goal: Collect the community data necessary for the planning and  
development of the community notification/evacuation plan.

Assessment – Data Gathering

Data Gathering

Wildfire Safety Zones and access

Evacuation destination locations

Hardening of critical infrastructure

Previous evacuation data

Existing evacuation plan and supporting  

materials

ITS data (previous fires/drills/modeling)

ITA data (previous fires/drills)

First responder and volunteer staffing

The WUI Community Hazard Framework can be used as the foundation for this data  

gathering and expanded to further accommodate evacuation and sheltering information
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• Developing the Community Notification Plan 

Step 1 – Identify the Green/Red Zone Threshold

Step 2 – Develop Evacuation Scenarios for Ignitions in the  
Red Zone

Step 3 – Identify the Purple Zone

• Account for uncertainties and develop safety factors
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Planning



Execution
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Pre-Planning and Normal Operations

Activities occurring well before the fire season or high hazard conditions include:

• Maintenance of egress arteries and wildfire safety zones.

• Maintenance and upgrades to first responder communication, public notification, and

traffic management equipment.

• Establishment of communications channels for the dissemination of fire/notification  

and evacuation information.

• Training of first responders, including publics works, LE, and volunteers on principles

of WUI fire safety.

• PPE for LE, public works and volunteers.

• Updating the evacuation plan, specifically ITS and by extension the Red/Green Zone  

boundary based on any evacuation route alterations (maintenance/closures). This is  

particularly important for communities with limited egress routes/lanes.

• Monitoring fire activities in the surrounding region and keeping awareness of  

scenarios of reduced first responder staffing that may impact early fire containment  

in non-high hazard conditions.



Execution
High Hazard Conditions

No - Fire

Communications:

• AHJs should inform the community of pending conditions and use the opportunity to  

communicate evacuation scenarios and restate where evacuation data will be  

available.

• Communication with surrounding jurisdictions located within the Green and Red Zones

will be critical for rapid and effective situation assessment in the event a fire ignites within or

• Red Flag Warnings

• High wind events

• Regional fire storms

spreads into the zones.
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• Other disasters that may  

deplete or reduce local first  

responder resources



Execution
High Hazard Conditions

• Red Flag Warnings

• High wind events

• Regional fire storms
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• Other disasters that may  

deplete or reduce local first  

responder resources

Fire

Fire Monitoring:

• Active fires outside the Green Zone that have the potential to spread into the zone should  

be closely monitored for direction and rate of spread.

Communications:

• Communicating changing conditions to the public is critical and AJHs should inform the public  

using established communication pathways and keep information current.



Roundtable / 

Public Comment

 Roundtable

 Public Comment



Next Meeting 

Information

January 16, 2024

CNRA Building, 715 P Street, 2nd Floor 
Conference Room 2-221 (A-C)

Sacramento, CA 95814

• American Property Casualty Insurance 
Association: 

• The current state of the insurance market, 
regulations, and what can be done. 

 Topic Suggestions for 2024 Meetings

▪ https://forms.gle/Wefg6YnrnUGYS8ua9

https://forms.gle/Wefg6YnrnUGYS8ua9


Meeting 

Adjournment 

(Motion Required)

 Copies of the written materials have been posted 
on the Office of the State Fire Marshal web site 
at https://osfm.fire.ca.gov/. 

 For information concerning the Advisory 
Committee Meeting, please contact Kara Garrett 
at (916) 201-5539 or Kara.Garrett@fire.ca.gov. 

 NOTE: Items designated for information are 
appropriate for committee action if the 
committee chooses to act. The agenda order is 
tentative and subject to change. Agenda items 
may be taken out of order to facilitate the 
effective transaction of business. The Committee 
may not discuss or act on any matter raised 
during the public forum period, except to decide 
whether to place the matter on the notice and 
agenda of a future committee meeting.

mailto:Kara.Garrett@fire.ca.gov

	Slide 1: Wildfire Mitigation Advisory Committee Meeting
	Slide 2: Call to Order
	Slide 3: Roll Call / Quorum Established
	Slide 4: Roll Call / Quorum Established
	Slide 5: Roll Call / Quorum Established
	Slide 6: Roll Call / Quorum Established
	Slide 7: Approval of Past Meeting Minutes Motion Required
	Slide 8: Approval of Meeting Agenda Motion Required
	Slide 9: Community Wildfire Preparedness and Mitigation Division Report
	Slide 10: Defensible Space
	Slide 11
	Slide 12
	Slide 13: Fire Prevention Efforts FY 23/24 
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: California Wildfire Mitigation Program (CWMP) Report J Lopez
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Board of Forestry Update J Lopez
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33: WUI Fire Evacuation and  Sheltering Considerations Assessment, Planning and Execution
	Slide 34: Outline
	Slide 35: Why was ESCAPE developed?
	Slide 36: What is the Problem?
	Slide 37
	Slide 38: Existing Practices and Current Research
	Slide 39: Civilian Stay and Defend
	Slide 40: Consequences, and the Missing Link
	Slide 41: Why is it so hard to reliably predict  evacuations?
	Slide 42: Characterizing Evacuation “Failures”
	Slide 43: What causes civilians to experience  high exposures?
	Slide 44: Type 2 Evacuation Events
	Slide 45: Addressing Type 2 Evacuation Events
	Slide 46: Addressing Type 2 Evacuation Events
	Slide 47: Addressing Type 2 Evacuation Events
	Slide 48: Addressing Type 2 Evacuation Events
	Slide 49: Addressing Type 2 Evacuation Events
	Slide 50: Fire/Notification (FN) Scenarios
	Slide 51: Evacuation Scenarios
	Slide 52: Getting to the Wildfire Safety Zone
	Slide 53: Mitigating Civilian Fire Exposures
	Slide 54: Mitigating Civilian Fire Exposures  During Evacuation
	Slide 55: Distributed Safety Zone System
	Slide 56: Distributed Safety Zone System
	Slide 57: Proposed Implementation
	Slide 58: Relationship between ignition  location and impact to community
	Slide 59: Temporal Analysis of Full  Community Evacuation Scenarios
	Slide 60: Community Evacuation Time
	Slide 61: Trigger Zone Definitions
	Slide 62: Determining Ignition Zone Widths
	Slide 63: Evacuation Triangle
	Slide 64: ESCAPE
	Slide 65: Execution Using the Zones and the Evacuation Triangle
	Slide 66: Summary
	Slide 67
	Slide 68: Thank You
	Slide 69: Additional Materials
	Slide 70: Primary Technical Challenges of  WUI Evacuations
	Slide 71: Primary Technical Challenges of  WUI Evacuations
	Slide 72: Primary Technical Challenges of  WUI Evacuations
	Slide 73: Why WUI Evacuations are Different  that other Large-Scale Evacuations
	Slide 74: Pathway from Ignition to Evacuation
	Slide 75: Frequency of Wildland and WUI  Fires
	Slide 76: Why WUI Evacuations are Different  from other Disasters
	Slide 77: Evacuations – Different Scales
	Slide 78: Civilian Evacuations
	Slide 79: Type 1 Failures Non-life safety impacts
	Slide 80: Addressing Type 1 Evacuation Events
	Slide 81: Type 2 Failures Life safety impacts
	Slide 82: Summary of Different Evacuation and  Sheltering Options
	Slide 83: TRAs and Wildfire Safety Zones
	Slide 84: Partial vs Complete Community
	Slide 85: Assessment – Appendix C
	Slide 86: Assessment – Data Gathering
	Slide 87: Planning
	Slide 88: Execution
	Slide 89: Execution High Hazard Conditions
	Slide 90: Execution High Hazard Conditions
	Slide 91: Roundtable / Public Comment
	Slide 92: Next Meeting Information
	Slide 93: Meeting Adjournment (Motion Required)

