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AGENDA

APRIL 14, 2026

8:45am Opening Remarks

9:00am Opening Panel

9:45am Wine Industry Panel

10:30am Coffee Break

11:00am Tech Spotlight: Prescribed Fire 
Near Vineyards

12:00pm Lunch

1:00pm Tech Spotlight: Smoke Science

1:40pm Tech Spotlight: Fire & Smoke            
Modeling

2:20pm Coffee Break

2:40pm Closing Discussion

3:10pm Closing Remarks

3:30pm Programming Ends + 
Happy hour reception



WELCOME & OPENING REMARKS

APRIL 14, 2026

Len Nielson
Staff Chief, Prescribed 
Fire and Environmental 

Protection, CAL FIRE

Dawnine Dyer
Owner, Dyer Vineyard 
and Dyer Straits Wine 

Co.



OPENING PANEL: 
Statewide Perspectives

APRIL 14, 2026

Len Nielson
Staff Chief, 

Prescribed Fire 
and 

Environmental 
Protection, CAL 

FIRE

Brian Peterson
Fire Ecologist, All 
Hands Ecology -

Fire Forward

Arran Rumbaugh
Research Chemist,

UC Davis

Moderated by:
Jonathan 
Pangburn

Prescribed Fire 
Coordinator, 

CAL FIRE

OPENING PANEL: 
Statewide Perspectives

APRIL 14, 2026



WINE INDUSTRY PANEL: 
Navigating Risk, Resilience, And Innovation

APRIL 14, 2026

Caleb Mosley
Executive 

Director, Napa 
Valley 

Grapegrowers

Chris Howell
Wine-Grower/GM, 
Cain Vineyard & 

Winery

Ashley Egelhoff
Winemaker, Honig 

Vineyard and 
Winery

Moderated by:
Noelle Cremers

Director of 
Environmental 
and Regulatory 

Affairs, Wine 
Institute



Coffee & Networking

APRIL 14, 2026

10:30-11:00 AM



TECHNICAL SPOTLIGHT: 
Prescribed Fire Near Vineyards

APRIL 14, 2026

Alan Viader 
Director of Operations 

& Winemaking, 
VIADER Vineyards & 

Winery

Danielle Ashton 
Forest Health and 

Restoration Project 
Manager, Napa 

County RCD

Marshall Turbeville
Battalion Chief, 

CAL FIRE



Prescribed Burn Planning
Common Ground: Prescribed Fire, Vineyards,

and Community Resilience

Marshall Turbeville
April 14, 2026



CAL FIRE Prescribed Burn Involvement

● Prescribed Burn Roles
● Prescribed Burn 

Prescription
● Fire Behavior 

Predictions
● Smoke Management 

Plan
● Prescribed Burn 

Variables
● Future



Prescribed Burn Roles

● CAL FIRE can enter into an 

up to 10-year agreement

with a property owner to 

assume liability and provide 

resources to implement 

prescribed burning

○ Agreement contains the 

burn prescription



Prescribed Burn Roles

● CAL FIRE can serve as the 

lead environmental 

agency for CEQA 

compliance OR utilize 

another lead environmental 

agency’s CEQA compliance

○ The Cal VTP is one 

CEQA compliance 

pathway



Prescribed Burn Roles

• CAL FIRE can assist beneficial 
fire practitioners without an 
agreement or CEQA 
compliance

• CAL FIRE cannot assume 
liability and cannot supply a 
“preponderance of 
resources” to enable the 
prescribed burn



Prescribed Burn Roles

• CAL FIRE may issue a burn 
permit and have no other 
involvement

• A CAL FIRE burn permit is 
separate from an air quality 
“burn permit”

• CAL FIRE burn permits are 
not required year round

• Permit is for safe burning



Prescribed Burn Prescription

● Environmental parameters to meet 

objective(s)

○ Weather

■ Air temperature

■ Relative humidity

■ Wind Speed and Direction

○ Vegetation

■ Fuel Moisture

■ Horizontal Continuity

■ Vertical Arrangement





Narrow or Wide 
Prescription?



Prescribed Burn Prescription
CAL FIRE Agreement
● Schedule

● Fuel Description

○ Fuel Type and Characteristics

○ Fuel Loading

○ Fuel Consumption Planned

○ Fuel Treatment Planned

○ Narrative

● Weather and Fuel Moisture

○ Weather Data Collection

○ Prescription for Fuel Moisture, Weather, and Soils



Fire Behavior Predictions
CAL FIRE Agreement
● Fire Line Intensity (BTUs/foot/second)

● Rate of Spread (chains/hour)

● Flame Length (feet)

● Scorch Height (feet)

● Probability of Ignition (%)

● Burnout Time

● Fire Behavior Narrative



Smoke Management Plan
CAL FIRE Agreement

● Affected Areas 

and Conditions

● Smoke Dispersal 

Plan



Prescribed Burn Variables

● Vegetation Type

● Time of Year

● Elevation

● Size

● Duration



Future

● Nimble and Flexibility

○ Notification Difficulty

● CAL FIRE Year Round Staffing

○ Beneficial Fire Goals



Future

● Burn Windows/Seasons

● “Slow” Burning
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2013 2018

2019



Top 20 Fires

● Largest

● Destructive

● Deadliest

● Ecological Damage?



Fire Dependent vs. Fire Adapted

● Fire dependent
○ A plant or ecosystem that REQUIRES fire to persist

○ Pyne:  54% of California’s ecosystem

○ Is a forest there because of fire or is fire there because of the forest?

● Fire adapted
○ A plant or ecosystem type that has evolved to SURVIVE fire

○ Pyne:  Most of the remainder of California’s ecosystem







Community-Based Burning
Napa Prescribed Burn Association

Alan Viader and Danielle Ashton



What we’ll cover

• How local community and organizations are 
building capacity for more beneficial fire and 
the Napa Prescribed Burn Association (PBA).

• How Napa PBA supports beneficial fire 
projects

• Collaboration and partnership in good fire



A Brief History

• Since time immemorial, fire has been part of the CA 
landscape.

• Small, frequent fires cleared out small trees, shrubs, and 
branches.

• Native species adapted to this regime through the 
development of physical traits and mechanisms of 
regeneration.

• Strict fire suppression has been the norm for 150+ years 

Past

• Less resilient landscapes due to overgrown vegetation 
and changes in species composition.

• Growing recognition of the importance of “good fire”.

Present

Future

• Enhance California fire-adapted ecosystems and 
increase resilience.

Source: The Nature Conservancy



Prescribed Fire

• Prescribed fire is fire applied to the land in a 
predetermined area and under specific weather 
conditions to achieve specific management goals.

• “Good fire” is planned for specific outcomes, 
such as:

• Wildfire resilience
• Ecological health
• Invasive species management
• Tribal/cultural purposes

• An essential and cost-effective stewardship tool.



Napa RCD

Our Mission
• Help the community protect and restore 

natural resources in Napa County.

Four Pillars of Work
• Sustainable Agriculture
• Watershed Health
• Community and Youth Engagement
• Forest Health and Restoration

Napa RCD plays a key role in local and 
regional collaboration and coordination.



Prescribed Burn Associations (PBAs)
• PBAs are community based mutual aid 

networks that help landowners put good fire 
on the land.

• Although varying in style, PBAs have a shared 
goal of facilitating community-led burning 
that is ecologically minded, fun, and safe.

• PBAs build capacity by sharing knowledge, 
equipment, trainings, and other resources. 

• During 2019-2022, 13 PBAs implemented 356 
broadcast burns with no escapes or damages.

• In 2024, 33 PBAs across the state hosted over 
2,500 hours of training and supported 622 
burns (4,215 acres)

Sources: https://calpba.org, CA Community-Based Beneficial-Fire Dashboard

https://calpba.org/
https://www.arcgis.com/apps/dashboards/8137db3c09d2409bbd284f741870855a
https://www.arcgis.com/apps/dashboards/8137db3c09d2409bbd284f741870855a
https://www.arcgis.com/apps/dashboards/8137db3c09d2409bbd284f741870855a
https://www.arcgis.com/apps/dashboards/8137db3c09d2409bbd284f741870855a
https://www.arcgis.com/apps/dashboards/8137db3c09d2409bbd284f741870855a


PBA Development in Napa County



Napa PBA – Community Meetings

Goals:
• Re-spark interest post-pandemic
• Education and outreach
• Gauge community concerns
• Start building the PBA community

Hosted 4 meetings:
• May 30, 2023 – In person at UCCE Napa 

Office
• June 28, 2023 – Virtual
• July 20, 2023 – In person at Seavey 

Vineyards
• August 30, 2023 – In person at Pope Valley 

Farm Center



Members & Partners:
• Fred Seavey
• Riley Cliff
• Peter Lecourt
• Alan Viader
• Leslie Lew
• Kili Osborne

Established November 2023
Napa PBA Steering Committee

• Alyx Howell
• John Bailey
• Tori Norville
• Danielle Ashton
• Napa Firewise 

Foundation
• CAL FIRE LNU

Our Committee
• Passionate about prescribed fire, community safety, 

and ecosystem health.
• Experience in fire and forestry, community 

organizing & education, equipment use and 
maintenance, land management.

• Varied representation from across Napa County.
• Connection to vintner community.
• Monthly meetings and Outreach sub-committee



Our Mission:

The mission of the Napa County PBA is to build a volunteer-based mutual aid 
group that empowers the community to use responsible burning to restore 
ecosystem health and reduce the risk of catastrophic fire by providing the 
education, training, and resources to conduct prescribed burns. 



Building Local Prescribed Fire 
Capacity

• Community outreach and meetings

• Technical assistance

• Prescribed fire trainings
• Firelighter series
• Annual refresher RT-130
• Looking ahead – Basic 32 training and 

TREX even (Prescribed Fire Training 
Exchange)

• Equipment and supplies cache

• Burning Opportunities
• Pile burns and broadcast burns
• Best way to learn is to burn!



Napa PBA Burning Support
Planning
• Suitability of burn project for the Napa PBA

• Additional support from fire professionals (Burn Boss, 
CAL FIRE)

• Needed plans and permits

• Alignment of weather, prescriptions, and air quality

• Timing and location of burns in relation to vineyards 
and grape growing

What we Bring
• Coordination and planning support
• Volunteers and equipment
• Education and training
• Community!

Growing collaboration between Napa PBA, landowners, 
fire professionals, & vintners/wine growers.



Napa PBA Highlights
• 5 pile burn projects with private landowners and Pacific 

Union College
• Napa City Youth Fire Explorers

• 28-acre broadcast burn at Pacific Union College
• Part of a Forest Health Grant led by NCFF
• Yolo and Solano PBA support 
• First broadcast burn for Napa PBA!

• Firelighter Training Series
• Regional effort with Solano and Yolo PBAs
• 2 Zoom workshops, 1 field-day in each county
• 135 total participants

• Annual RT-130 Refresher with Yolo & Solano PBAs and 
Watershed Research & Training Center

• Burn planning training for Committee members

• Smoke management webinar series and resources

• 15 site visits to provide prescribed fire technical assistance –
pathways to burning and PBA support

• Community meeting at Tucker Farm Center



Burn with Napa PBA
Interested in burning with Napa PBA on your 

property?
Step 1:
• Reach out to Napa PBA coordinator or one of the Napa 

PBA Steering Committee members

Step 2:
• Set up a site visit

Step 3:
• Planning and coordination

Step 4:
• Acquire necessary permits

Step 5:
• Let’s burn!



• Upcoming trainings and burn projects with Napa PBA
• Increasing interest from landowners for pile burning 

support & small-acreage broadcast burns
• Recent funding from North Coast RCDs block grant with 

State Coastal Conservancy 
• Basic 32 training
• Prescribed Fire Training Exchange event

• Opportunities for PBA volunteers to join CAL FIRE burns

• Considerations as the beneficial fire movement is growing in 
our region:

• Narrowing burn windows
• Weather variability and air quality concerns
• Capacity and workforce limitations
• Increasing state investment in beneficial fire and 

community-based burning
• Expanding support for PBAs and trainings
• Maximizing flexibility for when burning can happen
• Building our Napa burning community

Napa PBA – Looking Ahead



Collaboration & Partnership
• How our community works through challenges and 

achieves goals.
• How this is happening..

• Locally
• Napa PBA partnerships with Napa RCD, 

UCCE,  Napa Firewise, CAL FIRE LNU
• Regionally

• Collaborating with neighboring PBAs, RCDs, 
and NGOs

• Statewide
• Working with Watershed Research and 

Training Center
• Meeting and burning with other California 

PBAs

• Funding sources, donations, and volunteer time
• CAL FIRE, Dept. of Conservation, Napa Valley 

Vintners, County of Napa, Napa Firewise, UCCE, 
community members



Thank You



LUNCH

APRIL 14, 2026

12:00-1:00 PM



TECHNICAL SPOTLIGHT: 
Smoke Science - What Matters For Grapes & Wine

APRIL 14, 2026

Joe Plaugher
Prescribed Fire 

Program Manager, 
Sonoma Land Trust

Eric Kett
Compliance Division 

Supervisor, Air Pollution 
Control District, Santa 

Barbara County

Ann Hobbs
Associate Planner, Placer 

County Air Pollution Control 
District



SMOKE SCIENCE:
SMOKE MANAGEMENT KNOWLEDGE

Ann Hobbs
Associate Planner – Retired Annuitant
Placer County APCD
ahobbs@placer.ca.gov

Eric Kett
Compliance Supervisor
Santa Barbara County APCD
Kette@sbcapcd.org



OVERVIEW

 Prescribed Fires and Smoke Management

 Air Districts Role

 Smoke Management Program

 Smoke Management Tools



WILDFIRE SMOKE  >  PRESCRIBED FIRE SMOKE

Wildfire Pyrocumulus Smoke Clouds Prescribed Fire Reduced Smoke

51

In general, wildfire smoke impacts are wider and 
more significant relative to prescribed fire smoke.



AIR DISTRICT ROLE WITH PRESCRIBED FIRE

 Air Districts responsibilities cover many 
areas, one of which is prescribed burns

 Prescribed burning is the planned 
application of fire to vegetation to 
achieve a specific objective.

 Districts have robust Smoke 
Management Programs including:

 Air Quality and Smoke Monitoring

 Public Awareness Campaigns



PARTICULATE MONITORING



DISTRICT’S JURISDICTION

 Title 17 California Code of Regulations - Section 80102:  Provides guidelines 
and flexibility for Air Districts to develop and implement Smoke Management 
Programs

 Smoke Management Program: Provides a structured program for regulating Rx 
Burning and specifies requirements for Burn Permits, Burn Registration, Smoke 
Management Plans, Burn Day Determinations, Ignition Authorization, and Burn 
Reporting

54



➢Minimize smoke impacts to the public and the air shed

➢Allow for the continuation of prescribed burning as a 
resource management tool

➢Provide increased opportunities for prescribed burning

➢Help in the prevention of catastrophic wildfires by reducing 
vegetation through burning

SMOKE MANAGEMENT PROGRAM OBJECTIVES



SMOKE MANAGEMENT PROGRAM ELEMENTS

➢Smoke Management Plans

➢ Ignition Authorization Requests

➢CARB Burn Day Determinations 
(Burn, Marginal, No Burn)

➢Public Notification and Outreach

➢Monitor Prescribed Burn/Smoke

➢Burn Reports (Acreage)
56



ASSESSING SMOKE DISPERSION

57



PUBLIC NOTICING

Step 2

Media Advisory 
(1 day before 

burn)

Step 1

News Release 
(2-3 weeks 

before burn)





MONITORING SMOKE CONDITIONS

60

Smoke Forecast 
352 Acres
Machine Piles



US EPA/USFS Fire and Smoke Map January 26, 2026



Purple Air & Clarity Sensor Maps January 26, 2026



Watch Duty Map January 26, 2026



SMOKE MANAGEMENT AND PRESCRIBED 
BURNING

A VEGETATION MANAGEMENT TOOL

64



Collaboration,  
Understanding, 
and Sharing 
Knowledge and 
Information

• Maintain our working collaboration with 
partners to keep air quality in mind.

• Continue to understand and learn about 
prescribed burning and smoke management.

• Share our knowledge and information on the 
various tools that can be used for smoke 
movement and air quality.

COLLABORATION



Air Quality and Smoke Resources

• AirNow: https://www.airnow.gov/

• U.S. EPA Fire and Smoke Map:  https://fire.airnow.gov/

• Purple Air Sensors: https://www2.purpleair.com/

• Clarity Sensors: https://www.clarity.io/

• Watch Duty: https://app.watchduty.org/

• Webcameras: https://alertwildfire.org/

• Webcameras: https://ops.alertcalifornia.org/

https://www.airnow.gov/
https://fire.airnow.gov/
https://www2.purpleair.com/
https://www.clarity.io/
https://app.watchduty.org/
https://alertwildfire.org/
https://ops.alertcalifornia.org/


SMOKE SCIENCE
Prescribed Burning and Winegrapes



Why are we here?

SMOKE SCIENCE

• Fire is a fundamental process 
in California’s ecosystems

• Wine is a major economic 
driver

• Production, tourism, 
agricultural heritage

• Unanswered questions and 
interactions between the two 
more frequent in recent years



Drivers of Smoke Taint

SMOKE SCIENCE

• Burning vegetation creates: 
• particulate matter (PM)
• volatile organic compounds (VOC)

• Subset of VOC are volatile phenols (VPs)
• Guaiacol, syringol, and others

• Vines and berries take up VPs, both 
absorbed and adhered

• Free and glucose-bound
• Naturally occurring: berries and barrel



Timing, Duration, Intensity 

SMOKE SCIENCE

Timing is most well described in the 
literature
• Most susceptible 7 days post-veraison

through harvest

Duration has a positive relationship  
• More smoke equals more risk

Intensity 
• Greater concentration of VOCs result in 

higher VP levels in finished wine
• age of smoke 
• type of fuel 
• burn temperature



SEASONALITY

SMOKE SCIENCE

• Seasonal patterns to when 
and why we burn

• Fire is often most 
impactful, productive, and 
ecologically appropriate in 
late Fall 

• Fuel moisture and 
weather align for 
cleaner burns



Risk Matrix

SMOKE SCIENCE

Timing 
Smoke 

Intensity Distance

Low: Jan-June Low Low: >500m, high mixing

Moderate: June-
Aug

Moderate
Moderate: 200-500m 

downwind

High: Aug-Oct High High: 0-200m, low mixing



Monitoring and Testing

SMOKE SCIENCE

Clarity AQI Sensors
• Recording PM2.5 concentration 

over time

Grape samples tested by ETS Labs
• Pre exposure/control
• Post-wildfire and post-

prescribed burn



Results

SMOKE SCIENCE



Results

Clarity AQI Sensors
• PM2.5 concentration and time

ETS Labs
• Pre exposure “control”
• Post wildfire and post prescribed burn



Results

SMOKE SCIENCE



CONCLUSIONS

SMOKE SCIENCE

• Details matter

• Exposure occurs on a gradient

• Marginal conditions increase 

risk

• Low risk at normal levels of 

prescribed burning



APRIL 14, 2026

TECHNICAL SPOTLIGHT: 
Fire & Smoke Modeling: What the Tools Can 

(and Can’t) Do

Sara Brambilla 
Scientist, Los Alamos 
National Laboratory

Melissa Floca
Director of Strategic 

Partnerships, San Diego 
Supercomputer Center



Common ground: Prescibed Fire, Vineyards, & 
Community Resilience
April 14, 2026



● The Societal Computing and Innovation Lab (SCIL) is led by Dr. Ilkay Altintas and 

powered by a dedicated team of over 50 students, scientists, engineers, 

technologists, and practitioners.

● It is housed at the San Diego Supercomputer Center at the School of Computing, 

Information and Data Sciences. 

● Informed by cutting-edge scientific discoveries, SCIL pioneers innovation pathways 

to address complex societal challenges. 

● At the heart of SCIL’s approach, is a commitment to moving from use-inspired 

problems to scalable, real-world solutions.

scil.ucsd.edu/



SCIL team members

Dr. Ilkay Altintas

SCIL Founding 

Director

Melissa Floca

SCIL Chief 

Innovation Officer

Dr. Leticia Lee

SCIL Researcher

Chris Anthony

SCIL Senior 

Fellow



SCIL’S WIFIRE Program



• Co-develop  solutions 
with the fire management 
community

• Advance technologies 
using cutting-edge 
science and data

• Deliver tools that match 
the scale and complexity 
of wildland fire

scil.ucsd.edu/

Program



WIFIRE Tools
Our platforms and products are fueled by over a dozen research projects and partnerships focused 
on moving science to practice

• Beneficial Fire: BurnPro3D platform for prescribed burn planning and implementation in 
collaboration with 3D fuel, fire and smoke modeling efforts at USFS and LANL

• Wildfire Response: Firemap platform in collaboration with CALOES and CAL FIRE through 
California’s Fire Integrated Real-Time Intelligence System (FIRIS) 

• Fire Weather: WxMap is an integrated fire weather intelligence platform for Southern California 
and beyond, developed in collaboration with SDG&E

• Immersive Fire Environment: Points2Pano levarages scientific data for new modes of training, 
decision-making, and public communication, in partnership with IntELiMon led by USGS

scil.ucsd.edu/



BurnPro3D



The BurnPro3D platform is 
designed to give users 

easy access to next-
generation fire science
to plan and implement 

prescribed burns at scale.

wifire.ucsd.edu/
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BurnPro3D partners and funders



Three Pillars of BurnPro3D

scil.ucsd.edu/

DripTorch
Custom Ignition 
Patterns

QUIC-Fire
Prescribed Fire 
Simulator

FastFuels
3D Fuels for Fire Models



FastFuels

3D Vegetation and Fuel Model

o Uses best-match Forest Inventory and Analysis (FIA) plot 

data and TreeMap data to predict trees and their sizes and 

high-resolution canopy height map

o Uses species-specific equations to model the canopy

o Creates voxels (volumetric pixels) for 3D representation of 

the forest

scil.ucsd.edu/



DripTorch

Custom Ignition Pattern

● Generates spatiotemporal ignition patterns taking into 

consideration:

○ boundary of the burn unit

○ blacklining operations

○ ignition device configuration

○ ignition crew resources

○ desired firing technique

wifire.ucsd.edu/



QUIC-Fire

Prescribed Fire Simulator

● 3D fire model that accounts for the atmospheric 

response and feedback to fire

● Quantifies the impact of different ignition strategies on 

fire intensity and fuel consumption

● Smoke and emissions modeling 

○ CO, PM 2.5

wifire.ucsd.edu/





Pacific Union College



Pacific Union College
● Napa County
● Ecosystem type: Mediterranean California 

Mixed Evergreen Forest
● Dominant tree species: Douglas Fir, 

Redwood, and Pacific Madrone
● Burned in May 2025
● Data collection in November 2024 (pre-

burn) August 2025 (post-burn)

94



Each terrestrial lidar scan is 

coupled with field data 

collection, including tree 

inventories, Brown’s transects 

and destructive sampling







Simulated ignition and weather from 
RAWS

● Blacklining operations on the south 
side (north facing slope)

● Strip firing
● Pistol ignitions on the west side, 

steep area
● Simulated winds and fuel moistures



FDFM: 6%

LFM: 106%

Wind Speed: 2 mph

Wind Direction: West-Southwest

Tree species: Douglas Fir, 

Redwood, and Pacific Madrone

Surface Fuels: from field data









Las Posadas

















BurnPro3D

scil.ucsd.edu/

DripTorch
Custom Ignition 
Patterns

QUIC-Fire
Prescribed Fire 
Simulator

FastFuels
3D Fuels for 
Fire Models

QUIC-Smoke
Smoke Modeling 
Tool

Dr. Sara Brambilla, 

LANL
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Register here for 
BurnPro3D

Points2Pano 
Viewer

4D Fuels 
Dashboard

Ilkay Altintas: ialtintas@ucsd.edu

Melissa Floca: mfloca@ucsd.edu

Leticia Lee: lxlee@ucsd.edu

mailto:ialtintas@ucsd.edu
mailto:mfloca@ucsd.edu
mailto:lxlee@ucsd.edu


Contact info
Ilkay Altintas: ialtintas@ucsd.edu

Melissa Floca: mfloca@ucsd.edu

Leticia Lee: lxlee@ucsd.edu

mailto:ialtintas@ucsd.edu
mailto:mfloca@ucsd.edu
mailto:lxlee@ucsd.edu


114114Managed by Triad National Security, LLC, for the U.S. Department of Energy’s NNSA.

Coupled fire and smoke modeling

for prescribed fire applications

Sara Brambilla

Los Alamos National Laboratory

April 14, 2026

LA-UR-26-22963
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Workflow QUIC-Fire QUIC-SMOKE Case study
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IGNITIONS

Surface fuel

Canopy

3D FUELS

THE FIRE ENVIRONMENT

3D WEATHER

Measurements

Forecasts

THE PRACTITIONER CHOICE

TOPOGRAPHY

QUIC-FIRE
Heat

Fire-induced winds

QUIC-SMOKE

CO, PM2.5

Water
Nested grid 
modeling

Population 
exposure

Road 
visibility

Ecological 
objectives

Wildfire 
reduction 
potential

Fire effects Smoke effects
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QUIC-Fire in a nutshell

❖ Fire can:
• Evaporate fuel moisture
• Spread fire within a cell (wind driven + creeping)
• Spread fire to another cell

❖ Complex ignition patterns

❖ Can use time and spatially varying winds

❖ Background winds are adapted to canopy drag

❖ Considers topography effects on winds and fire

❖ High-resolution: Dx = 2-5 m, Dz = 1 m, Dt = 1 s

❖ Fast-running (on a laptop)
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QUIC-Fire in a nutshell

❖ Lagrangian elements for fire updrafts

T = 3 sT = 2 sT = 1 s

❖ Effect of multiple fires of smoke

Plume merging

Fire-induced winds

From 2 cores to 1

Without trapping

PBL heightPBL height

❖ Plume trapping by mixing height inversion

With trapping
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QUIC-SMOKE in a nutshell

❖ Lagrangian random walk model

❖ Atmospheric and fire-induced turbulence

❖ Dispersion of gasses (CO, water) and 

particulate (PM2.5)

❖ Gravitational settling for particulate

❖ Varying (time and space) winds and 

emissions from QUIC-Fire

❖ Nested domain capability (high-resolution 

for burn plot, lower out to 100 km)
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Napa case study: Fuels from USFS FastFuels

Fuel characteristics (density, moisture, drag) changes with space and height

4-5 m2-3 m0-1 m
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Topography & ignitions

Topography Ignitions
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Fuel consumption and updrafts

Fuel density Resolves evolving (space and time) updrafts that 
modify winds and carry emissions downwind



123

Emissions – PM2.5

At the ground Top view

No need to 
specify mean 
emitted amounts

Includes 
transients

Amounts generated Smoke transport

Winds: 1.34 m/s 225 deg @20 ft
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Smoke dispersion – Outside the burn unit

Ground concentration Top view

https://meteologix.com/mw/satellite/liberty/satellite-smokecheck-superhd-5min/20220302-1440z.html
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Smoke dispersion with real measurements

Local time Wind speed
Wind 

direction

10:00 1.34 m/s 3 deg

11:00 1.79 m/s 46 deg

12:00 1.34 m/s 28 deg

13:00 0.9 m/s 27 deg

14:00 1.34 m/s 51 deg

15:00 0.9 m/s 7 deg

Top view
RAWS measurements
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Application: Road visibility
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] Changes in visibility with 
time to determine if and 
when dangerous conditions 
are created
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Persistence of hazardous 
conditions as function of 
wind speed

winds

winds

Highway

Brambilla, Sara, Diego Rojas, David J. Robinson, Alexander J. Josephson, Matthew A. Nelson, and Rodman R. Linn. "Modeling 

the impact of smoke from prescribed fire on road visibility." Environmental Modelling & Software 191 (2025): 106510.
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Sara Brambilla

sbrambilla@lanl.gov

Thank you for 
your attention

mailto:sbrambilla@lanl.gov
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Coffee & Networking

APRIL 14, 2026

2:20-2:40 PM



CLOSING DISCUSSION: 
Reflections & Pathways Forward

APRIL 14, 2026

Joe Nordlinger
CEO, Napa 

Firewise

Ryan Isham
Deputy Chief of 
Community Risk 

Reduction, CAL FIRE 
LNU

Moderated by:
Rex Stults

Vice President 
of Industry 

Relations, Napa 
Valley Vintners



CLOSING DISCUSSION: 
Reflections & Pathways Forward

APRIL 14, 2026



CLOSING REMARKS

APRIL 14, 2026

Chief Matt Ryan
CAL FIRE Sonoma-Lake-Napa - Unit Chief
Napa County Fire Department – Fire Chief



This convening is supported by the generosity of our sponsors:

THANK YOU TO OUR SPONSORS

APRIL 14, 2026



THANK YOU FOR ATTENDING

Please take a moment to complete our post-
event survey (scan the QR code)

APRIL 14, 2026
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