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Oct 15 UW weather forecasting and fire weather  / 
Cliff Mass, Professor of Meteorology, University of Washington

Oct 22 Wildfire Smoke Products and real-time forecast system / 
Bret Anderson, Physical Sciences Technician, USFS, WO, Air Resource Management Program

Oct 29 Douglas-fir: The West's Most Remarkable Tree / 
Steve Arno, Fire Ecologist, USFS Missoula Fire Sciences Lab (Retired)

Nov 5 IFTDSS -- new wildfire risk functionality / 
Nicole Vaillant, Fire Application Specialist, USFS, Wildland Fire RD&A

Nov 12 NZ Update / Mark Finney , Research Forester, USFS Missoula Fire Sciences Lab 

Nov 19 Fires of Unusual Size and the Weather /
Brian Potter, USDA Research Meteorologist, PNW Research Station

Dec 3 Fire assignments and research -- how they enhance each other / Jason Forthofer, Penny Bertram, 
LaWen Hollingsworth, Bryce Nordgren, Dan Jimenez, LaWen Hollingsworth, Greg Dillon, USDA Forest Service

Dec 10 Sensitive Fire Behavior: Changing variability in a turbulent world
Kara Yedinak, Materials Research Engineer, USFS, Forest Products Lab

Jan 21 Introducing Spatially Distributed Fire Danger from Earth Observations (FDEO) Using Satellite-Based 
Data in the Contiguous United States / Alireza Farahmand, Jet Propulsion Laboratory, NASA 

Jan 28 From Science to Operational Tools. Applications and Research for Wildland Fire  / Joaquin Ramirez
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Feb 11 The Meteorology of the 2018 Camp Fire Event / Cliff Mass

Feb 18 Probabilistic Weather Forecast Data for Fire Decision Makers / Chris Gibson and Ryan Leach

Feb 25 QES-Fire: A Dynamically-Coupled Fast-Response Wildfire Model / Matt Moody

Mar 4 Pyrotornadogenesis: What do we know / Neil Lareau

Mar 11 No Seminar
Mar 18 Dual Frequency Comb Spectroscopy in Combustion Processes / Amanda Makowiecki

Mar 25

April 1 Extreme Wildfire Behavior Associated with Complex Terrain  / Craig Clements

April 8

Apr 15 Advances in Modeling Wildfire Air Quality Events using Remotely-sensed Data / Susan O’Neill

Apr 22 Fire history modulates burn severity in reburns, while daily fire weather and annual climate 
anomalies influence fire severity in all fires / Alina Cansler

Apr 29 Lick Creek: lessons learned after 20+ years of harvesting and prescribed fire in a 
ponderosa pine forest / Sharon Hood

May 6

May 13
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Date: November 5, 2020
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Sensitive Fire Behavior: Changing variability in a 
turbulent world

Interagency Fuel Treatment Decision Support System (IFTDSS): 
Facilitating Fuels Planning for All

The Interagency Fuels Treatment Decision Support System (IFTDSS) 
is a web-based application designed to make fuels treatment 
planning and analysis more efficient and effective. IFTDSS provides 
access to data and models, all in one place, through one user 
interface. It is available to all interested users, regardless of agency 
or organizational affiliation. IFTDSS is available 
at: https://iftdss.firenet.gov

IFTDSS is designed to address the planning needs of users with a 
variety of skills, backgrounds, and needs. A simple and intuitive 
interface provides the ability to model fire behavior across an area 
of interest under a variety of weather conditions and easily 
generate downloadable maps, graphs, and tables of model results. 

IFTDSS is continually undergoing development to add more 
functionality to meet users’ needs and requests. In the past year we 
have focused on and released Exposure Analysis and Quantitative 
Wildfire Risk Assessment. In December 2020 a new model, MTT Fire 
Spread (Short-Term), will be released. The next focus will be on 
comparison tools to compare up to five outputs to aid in Burn Plan 
writing and NEPA planning. Starting with comparing weather. 

Nicole Vaillant,
Fire Application Specialist, 
USFS, RMRS, Wildland Fire Management 
Research Development & Application

--top--

mailto:missoula_firelab_seminars@fs.fed.us
http://www.firelab.org/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fiftdss.firenet.gov%2Flanding_page%2F&data=04%7C01%7C%7Cddd58617ba45457bd9fe08d8803590ce%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637400314833263228%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=52naeNAhmW0ItAgdcOQoB2CixYAQN6SVMioWbDsmkTE%3D&reserved=0


Date: November 19, 2020
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Fires of Unusual Size and the Weather

Some fires are big, but others are reach totally stunningly 
sizes, really “wow, that’s big.” What drives those fires to 
become so large, while other fires in seemingly similar 
conditions do not? I will present results of a project 
looking at how weather factors and some basic weather 
indices relate to daily fire growth on a set of Fires of 
Unusual Size, comparing them to merely Large Fires.

Brian Potter,
USDA Research Meteorologist, PNW 
Research Station

--top--
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Date: December 10, 2020
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Sensitive Fire Behavior: Changing variability 
in a turbulent world

Wildland fires occupy the biosphere as both an ecological process 
essential for maintaining species diversity and a hazard to human 
lives, infrastructure and activities. Fire managers’ ability to 
anticipate fire behavior is key to maximizing ecological value of fire 
while simultaneously minimizing negative impacts. Predictive 
models are often called upon as tools to support decision making by 
fire managers. However, prediction of fire behavior is complicated 
by the fact that small changes in environmental conditions can have 
large impacts on wildfire outcomes. This is most evident in marginal 
burning conditions where fine-scale details have been observed to 
drastically influence resulting fire behavior. Kara will present a series 
of collaborative studies probing the sensitivities of wildfire behavior 
to small changes in atmospheric conditions using FIRETEC, a 
process-based, computational fluid dynamics model of fire-
atmosphere interactions. Ensemble simulations are utilized to 
sample perturbations in the turbulent wind field over homogeneous 
grass. In order to characterize the sensitivity of fire behavior to 
these perturbations in wind, several fire behavior metrics are 
examined, including rate of growth, total area burned and fuel 
consumption, which approximates fire intensity. Likewise, the 
characteristics of the turbulent atmosphere are probed to better 
understand mechanisms that may influence fire behavior. Overall 
spread is quantified using a variety of metrics and look for clustering 
and diverging behaviors. The results indicate a sensitivity to 
perturbations that show less predictability as the burning conditions 
grow more marginal.

Kara Yedinak,
Materials Research Engineer, 
USFS, Forest Products Lab

--top--
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Date: January 21, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Introducing Spatially Distributed Fire Danger from Earth 
Observations (FDEO) Using Satellite-Based Data in the 
Contiguous United States 

Wildfire danger assessment is essential for operational allocation of fire 
management resources; with longer lead prediction, the more efficiently 
can resources be allocated regionally. Traditional studies focus on 
meteorological forecasts and fire danger index models (e.g., National Fire 
Danger Rating System—NFDRS) for predicting fire danger. Meteorological 
forecasts, however, lose accuracy beyond ~10 days; as such, there is no 
quantifiable method for predicting fire danger beyond 10 days. While 
some recent studies have statistically related hydrologic parameters and 
past wildfire area burned or occurrence to fire, no study has used these 
parameters to develop a monthly spatially distributed predictive model in 
the contiguous United States. Thus, the objective of this study is to 
introduce Fire Danger from Earth Observations (FDEO), which uses 
satellite data over the contiguous United States (CONUS) to enable two-
month lead time prediction of wildfire danger, a sufficient lead time for 
planning purposes and relocating resources. In this study, we use satellite 
observations of land cover type, vapor pressure deficit, surface soil 
moisture, and the enhanced vegetation index, together with the United 
States Forest Service (USFS) verified and validated fire database (FPA) to 
develop spatially gridded probabilistic predictions of fire danger, defined 
as expected area burned as a deviation from “normal”. The results show 
that the model predicts spatial patterns of fire danger with 52% overall 
accuracy over the 2004–2013 record, and up to 75% overall accuracy 
during the fire season. Overall accuracy is defined as number of pixels 
with correctly predicted fire probability classes divided by the total 
number of the studied pixels. This overall accuracy is the first quantified 
result of two-month lead prediction of fire danger and demonstrates the 
potential utility of using diverse observational data sets for use in 
operational fire management resource allocation in the CONUS.

Alireza Farahmand,
Materials Research Engineer, 
USFS, Forest Products Lab

--top--

mailto:missoula_firelab_seminars@fs.fed.us
http://www.firelab.org/


Date: January 28, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

From Science to Operational Tools. Applications and 
Research for Wildland Fire 

Technosyva is a company of 50 professionals based in San Diego and 
in Leon, Spain. Since 1997 we focused on developing technology 
and applications for the wildland fire community, with a strong 
partnership with research institutions worldwide, and especially, 
the Missoula Fire Lab, which has been a source of inspiration in 
most of the tools that Technosylva has created. Since last year, we 
have a Joint Venture with the Fire Lab that we hope will have a 
positive impact on the wildland fire community.
Our community of users goes from Europe to Chile, and in the US, 
the USDA FS, and many states in the US, including Texas, Florida, 
Georgia among others, that rely on fiResponse as their incident 
management software. Technosylva also was selected by CAL FIRE 
among 131 proposals to provide daily fire risk services, operational 
modeling, and tactical tools. This platform, Wildfire Analyst, has 
been proven useful during the challenging 2020 Fire Season.
Our focus has been to support our community with reliable 
operational tools, and that needs to bridge the gap between good 
science, the best data, and the requirements from the fireline to the 
ICP, up to the GACC level.
We will present the different lines of our own research, including 
areas as fuels definition and phenology (led by Dr. Adrian Cardil), 
WUI modeling (Akshat Chullawat), fire behavior models, and 
applied AI (Dr. Santiago Monedero). We will end the presentation 
with a demo of Wildfire Analyst.

Joaguin Ramirez,
Technosylva Inc
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Date: February 18, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Probabilistic Weather Forecast Data for Fire Decision 
Makers
NWS Missoula has experimented with methods for distributing 
probabilistic forecast information from the National Blend of 
Models (NBM). These are text-based and intended to compliment 
“spot” weather forecasts for prescribed fires, wildland fire 
suppression and other incidents. Efforts so far have concentrated 
on probabilistic forecast information for Wind Speed, Rainfall 
Amount and Lightning Risk. Questions remain about how to 
proceed, such as which level of fire weather community (Fire fighter 
vs. managers and decision makers) would benefit from this 
information? What dissemination methods is appropriate and how 
much training needs to be developed and provided for these new 
products?

The NBM provides a statistical gridded probability of lightning 
ground strikes for various forecast lead times. The lightning 
forecasts have been verified for summer 2020, utilizing the ground-
based lightning detection network for lightning occurrence 
data. The prediction system and verification results will be 
discussed.

Chris Gibson is the Science and operations Officer for the National 
Weather Service in Missoula. His local NWS role is to develop and 
track forecaster training and attempt research-to-operations efforts 
in office programs, such as Winter Road Weather and Fire Weather 
and encourage use of modern forecast techniques.

Ryan Leach is a Senior Meteorologist at NWS Missoula and an active 
Incident Meteorologist since 2014. Ryan manages the local grid 
forecast management program and is a contributor to national 
forecasting technique development.

Ryan Leach & Chris Gibson,
NOAA

--top--
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Date: February 25, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

QES-Fire: A Dynamically-Coupled Fast-Response Wildfire 
Model

A microscale wildfire model (QES-Fire), which dynamically 
couples the fire front to microscale winds, was developed 
utilizing a simplified physics rate of spread (ROS) model, a 
kinematic plume-rise model and a mass-consistent 
diagnostic wind solver. The model is 3-D and includes 
coupling between fire heat fluxes and the wind field. QES-
Fire's ability to represent the strength of convection (e.g., 
updraft velocity and buoyancy flux) is evaluated by 
comparing the velocity fields from QES-Fire to the 
resultant velocity fields from a convective atmospheric 
large eddy simulation using the Weather Research and 
Forecasting model (WRF). QES-Fire has less than a 7% 
relative difference in the centerline vertical velocity, and 
less than a 10% relative difference in the integrated 
buoyancy flux from those calculated by WRF at a speed 
8800 times faster per computational core than WRF. 
Additionally, the model is compared to ROS and tower 
data from the FireFlux II field experiment, with less than a 
10% relative difference in the ROS.

Matt Moody,
University of Utah

--top--
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Date: March 4, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Radar observations of fire-generated 
tornadic vortices

Large, high-intensity wildfires can generate their own
extreme weather, including fire-generated thunderstorms
(i.e., pyrocumulonimbus; pyroCb) and rare fire-tornados.
My research aims to understand these phenomena using
state-of-the-science radars and lidars, which can probe
the internal dynamics of wildfire convective plumes. This
talk will use these data to examine the plume, vortex, and
fire dynamics during three recent cases with fire-
generated tornadic vortices and associated PyroCb in
California during the summer of 2020. These fires are the
Loyalton, Creek, and Bear Fires. We will also place these
observations in the context of laboratory-established
plume dynamics, especially the dynamics of plumes in
cross winds, to better understand distinct vortex
morphologies including “embedded” and “shedding”
vortices. Additional aspects of the talk will include the link
between vortex and PyroCb evolution, and the impact of
backing wind profiles on the vortex sense of rotation.
Collectively these analyses help paint a clearer picture of
how and when wildfires produce extreme weather, paving
the way for nowcasting and warning for high-impact
extreme fire behavior.

Nick Lareau,
University of Nevada, Reno

--top--
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Date: March 18, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Dual Frequency Comb Spectroscopy in Combustion Processes
Amanda Makowiecki, University of Colorado Boulder
In-situ measurements of combustion systems are challenging due to high 
temperatures, rapidly varying spatial properties, and limited physical and 
optical access. In biomass combustion these challenges are further 
exacerbated by heterogeneous fuels, transient processes, and instrument 
fouling from soot and ash production. I will discuss an emerging diagnostic 
tool, based on dual frequency comb spectroscopy (DCS), for non-intrusive 
quantification of biomass combustion. These measurements are used to 
create controlled datasets for developing and validating reduced order 
chemical kinetic models. 
DCS is an emerging broadband, high-resolution method of absorption 
spectroscopy that can simultaneously probe thousands of absorption 
features from many molecules, enabling accurate measurements of 
multiple species in transient high-temperature environments. We 
implement a near infrared dual-comb spectrometer to measure water-
vapor emissions and gas temperatures of the pyrolysis and flaming 
combustion of Douglas fir. The data is combined with mass-loss history 
and surface temperature measurements to quantify the pyrolysis and 
combustion across a range of moisture contents. While these experiments 
demonstrate the promise of DCS in biomass combustion experiments, the 
number of measured chemical species is limited by the weaker near-
infrared absorption features accessible by the DCS at laboratory scale 
path lengths. Recently the development of mid-infrared DCS technology 
has enabled measurements in an optimal wavelength region for multi-
species detection of carbon based species. In collaboration with NIST 
Boulder, we demonstrate mid-infrared DCS of pyrolyzing wildfire-relevant 
fuels to quantify in-situ concentrations of eleven molecules and gas 
temperature, to characterize the thermal decomposition of six different 
species of wood.
Current work focuses on leveraging the laboratory scale DCS 
measurements for application to fire spread measurements in a 
combustion wind tunnel at the University of Colorado, as well as 
deploying the DCS system for field based measurements of controlled 
burns.

Amanda Makowiecki,
University of Colorado Boulder
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Date: April 1, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Extreme Wildfire Behavior Associated with 
Complex Terrain

Extreme wildfire behavior is often associated with 
complex terrain where interactions between the fire front 
and topography and complex flows help drive fire spread. 
These interactions have resulted in a high number of 
firefighter fatalities especially in steep canyon terrain 
where eruptive and explosive fire spread is often 
observed. While terrain effects on fire spread are not well 
understood, the role of plume dynamics on fire spread is 
even less known. This becomes even more complicated 
when fire-atmosphere coupling is further compounded by 
the effect of steep topography. One reason for our limited 
understanding of fire spread mechanisms in mountainous 
terrain is the difficulty in obtaining coordinated 
observations fire environment. This talk will provide an 
overview of the current state of knowledge on extreme 
fire behavior research in complex terrain using examples 
from recent wildfires in California, including the deadly 
Camp Fire, and a number of new field experiments aimed 
at better understanding fire spread on slopes and in 
canyon topography.

Craig Clements,
San Jose State University

--top--
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Date: April 15, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Advances in Modeling Wildfire Air Quality Events using Remotely-
sensed Data 

Abstract: Wildfires in the western US have been particularly 
impactful in recent years not only in terms of loss of life and 
property but widespread smoke affecting millions of people. Several 
new satellites have launched in recent years, dramatically improving 
our ability to view fire occurrence and visible smoke plumes, and 
providing the opportunity to improve our smoke modeling and 
forecasting capabilities. The new geostationary satellites (GOES-16 
and GOES-17) return fire detection data every five minutes for the 
continental US at a 2-km resolution at nadir. Previous GOES suites 
returned data every 15 minutes at a 4-km resolution at nadir. This 
greatly improves our ability to view fire progression in near real 
time for large wildfires and revolutionizes our capability to model 
smoke production, making it possible to calculate fire emissions in 
near-real time as the fire moves from pixel to pixel. Two Visible 
Infrared Imaging Radiometer Suite (VIIRS) instruments have also 
been launched in recent years on polar orbiting satellites, returning 
data twice a day at 375 m and 700 m resolutions. This seminar will 
profile two new approaches to using these data for retrospective 
analyses 1) useful to Land Managers managing wildfires for 
resource benefit, and 2) create datasets useful to health researchers 
analyzing the health impacts from these fires. Ultimately the goal is 
to apply what we learn in these retrospective analyses to smoke 
forecasting systems, giving us the ability to account for fire behavior 
such as the explosive early morning growth of the Camp wildfire in 
2018 in Northern California. 

Susan O’Neill,
USDA FS

--top--
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Date: April 22, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Fire history modulates burn severity in reburns, while 
daily fire weather and annual climate anomalies influence 
fire severity in all fires

Authors: Cansler, C. Alina, Kane, Van R., Kane, Jonathan T., Churchill, 
Derek J., Hessburg, Paul F., Lutz, James A., Povak, Nicholas A., 
Larson, Andrew J.

Abstract: We investigated the relative importance of fire weather, 
biophysical setting, and recent forest management and fire history 
to explaining patterns of remotely sensed fire severity in conifer 
forest in Northeastern Washington State, USA. Daily fire weather, 
annual precipitation anomalies, and the forest type—as measured 
by the fire resistance traits of the species—were important 
predictors of fire severity. In reburns, previous fire severity and time 
since the last fire influenced subsequent fires severity. Previous fires 
decrease severity of subsequent fires for up to 25 years. In areas 
managed before fire, thinning, harvest, and prescribed fire 
treatments had lower fire severity than matched untreated control 
areas, while recent plantings had higher fire severity. Prescribed fire 
was the most effective treatment at lowering subsequent fire 
severity. Prescribed fire areas were usually unburned or burned 
with low severity in subsequent fires. Management actions after a 
first fire only had weak influences on the severity of subsequent 
fires: harvest slightly increased fire severity, harvest combined with 
planting slightly decreased fire severity, and planting did not cause a 
clear directional change in subsequent fire severity. The importance 
of prescribed fire and past wildfire in moderating fire severity 
indicate the important role of forest management in reestablishing 
stabilizing fire-vegetation feedbacks using prescribed fire or 
managed wildfire with mechanical treatments.

Susan O’Neill,
USDA FS
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Date: April 29, 2021
Time: 11:00 AM-12:00 PM
Where: Microsoft Teams web 
platform

For more information, please contact 
missoula_firelab_seminars@fs.fed.us or 
visit www.firelab.org

Lick Creek: lessons learned after 20+ years of harvesting 
and prescribed fire in a ponderosa pine forest

Lick Creek is the longest running fuel treatment and 
restoration study of ponderosa pine forests in the 
Northern Rockies. The Lick Creek Demonstration–
Research Forest studies were established in 1991 in 
western Montana to enable the evaluation of tradeoffs 
among alternative cutting and burning strategies to 
reduce fuels and moderate forest fire behavior while 
restoring historical stand structures and species 
compositions. The experiment consists of two 
independent studies of thinning and retention 
shelterwood cuttings, with and without prescribed 
burning treatments. This seminar will describe treatment 
effects throughout the 20+ year-old study, including fuels, 
forest structure and composition, understory species 
responses, tree physiology, resistance to bark beetles, 
carbon storage, and fire hazard. Permanent photopoints
established in each study also visually document forest 
and fuel change over time. 

Sharon Hood,
RMRS Missoula Fire Lab
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