Wildland Fire Science Research Overview – provided as background for February 28-March 1 Fuel Treatment and Landscape Resiliency Research and Knowledge Extension Meeting 

The following document provides an overview of some of the wildland fire science research initiatives of relevance to the BC Wildfire Service Prevention program. Its purpose is to help provide background for the presentations and conversations that will occur February 28-March 1, 2023, at the University of British Columbia. It provides information about current and recent initiatives, many of which the BCWS has partnered on through funding and in-kind support. It is not an exhaustive list of wildland fire science research with connections to the BCWS. 
Links to web pages and subfolders within the main FTP folder are listed under each of the following projects.

Multiple Researchers and Projects: 
At the following link, you can view recordings of presentations given by several of the groups listed below, as recorded in April 2022: https://www2.gov.bc.ca/gov/content/safety/wildfire-status/prevention/vegetation-and-fuel-management/fire-fuel-management/fuel-management/references-and-literature

University of BC (UBC) & Bulkley Valley Research Centre (BVRC)
· BCWS has partnered with UBC and the BVRC in a three-year agreement (2020-2023) to produce research on wildfire fuels and fire regimes in BC (led by Dr. Lori Daniels, UBC) and the implications of forest management and historical fire regimes for wildfire risk (led by Evelyn Hamilton & Dr. Kira Hoffman, BVRC)
· Broadly, work by these researchers and their graduate students can been categorized into four main topics:
· Fuel loading and fire behaviour modelling – 2 projects:
· Ground data for multiple wildfire objectives – What site, stand, and fuel attributes are needed to accurately model fire behaviour, fire severity, fuel mitigation effects, and cultural prescribed burns? 
· Fuel loading and fire severity – Variability of “extreme” fire severity, the effect of pre-fire fuels and stand conditions on observed fire severity, and post-fire fuel and landscape resiliency to further disturbance 
· Fuel treatment efficacy – permanent sample plots have been established in treated areas to quantify fuel characteristics and aid in fire risk modelling 
· Historical fire regimes and fire suppression effects on landscape resiliency – Using tree ring fire scars to establish fire return intervals across the province, researchers can determine the degree to which fire suppression and forest management have altered historical fire regimes and how this affects landscape resiliency to disturbances, forest composition and structure, and stand- and landscape-level fuel loading
· Prescribed and cultural fire – exploring the relationship between indigenous fire stewardship and biodiversity/landscape resiliency, and how a return to cultural burning can return landscapes to historical fire return intervals and achieve fire mitigation objectives
· Given the breadth of this initiative, R&I has created subfolder folder containing publications, dissertations, and reports produced by UBC and the BVRC from 2021-2023. This folder is organized by topic, with some publications being filed in multiple folders. A master list document, within the same subfolder as above, has been created to index these publications and may be used to locate a particular topic or paper. 

FPInnovations
· Three main Prevention fuel treatment research projects in 2022:
· Fuel treatment efficacy case studies
· Logan Lake (2021) case study
· Report draft reviewed 
· Nohomin Creek case study
· FPI onsite to gather data Aug. 30 – Sept. 1, 2022
· BCWS R&I staff coordinating to provide background info to FPI
· Nicomen and West Shore Estates (2021) case studies are underway
· Chipping as fuel treatment strategy
· Goal: to evaluate the efficacy of chipping, mulching, or masticating as a fuel treatment tool to deal with excess fuels as opposed to burning or hauling off-site. Project will start with a thinning and chipping treatment, followed by prescribed burns in subsequent years to monitor fire behaviour and effects in mulched fuel beds
· 2022: Planning phase, including site selection and project development. Multiple site visits were conducted by BCWS and Thompson Okanagan Region MoF staff
· Vernon Fire Zone and District staff have been in consultation with the Okanagan Indian Band throughout the project
· 2023: Plan to have stand (~36 ha) treated, plots established, burn plans for coming seasons discussed
· In-stand microclimate study
· Goal: to monitor conditions in wetter forest types to evaluate how thinning stands may alter in-stand microclimates, thereby affecting fuel characteristics
· 2022: Weather stations were established at study sites in Sicamous, Revelstoke, and Whistler with paired plots in fuel-treated and control forests
· Data collected between June 27 and October 4: Weather data (continuous) and fuel moisture sampling (2x per month)
· Steven Hvenegaard (FPI) has a draft completed for the Sicamous site and is currently working on the other 2 reports

Thompson Rivers University (TRU)
· In 2021 Dr. Mike Flannigan – a leading expert on wildfire behaviour, landscape wildfire modelling and wildfire-climate interactions – was appointed the new BC Research Chair in Predictive Services, Emergency Management, and Fire Science at TRU. In this position Dr. Flannigan is collaborating directly with BCWS to help address challenges with wildfire activity and behaviour prediction 
· A list of publications Dr. Flannigan has published or contributed to in 2022 can be found here, in the same subfolder listed above

UBC & Rogers Communications
· “Smart forests: building community and ecological fire resilience using real-time monitoring of forest conditions through 5G and next generation fuels.”
· 2022-2024 research project with Drs. Mathieu Bourbonnais and Lael Parrott, UBCO
· Research is using the Rogers 5G network in the Okanagan and “next-generation fuels” developed by Dr. Bourbonnais, Dr. Parrott, and their students to develop and test a system to provide real-time fuel condition monitoring that predicts wildfire risk. The next-generation fuels incorporates forest condition data such as temperature, precipitation, relative humidity, wind speed, soil moisture, and daily/seasonal changes in fuel structure and physiology.
· For more information, see the UBC and Rogers Communications subfolder 
· “Real-time data-driven wildfire propagation, monitoring, prediction, and response over 5G”
· 2022-2026 research project led by Dr. Jose Marti, UBC
· This project aims to use real-time software modelling paired with a dynamic network of sensors operating over a 5G network to provide wildfire managers with real-time, minute-by-minute fire growth predictions, taking into account not only fire weather and fuel characteristics on site, but also suppression activities being taken on the ground. Wildfires are dynamic and constantly evolving as conditions change, and current models and software that produce fire behaviour predictions lack the ability to reflect this in their projections. Incident commanders are required to make operational decisions based on daily models that operate on numerous assumptions about the fire environment, and this project intends to improve this process.

Pacific Institute for Climate Solutions (PICS) Wildfire and Carbon Project
· Started in 2020, with a proposed duration of 4 years
· Research project out of PICS (UVic) involving forestry scientists and experts from UBC, University of Washington, US Forest Service, NRCan, BCWS, and Parks Canada
· With direct emissions from wildfires in BC in 2017 and 2018 recorded at 3x the amount of all sectors in BC combined, there is a need to develop strategies to reduce emissions from wildfires, enhance forest carbon sinks, and assess bioeconomy opportunities for forest fibre
· This project aims to investigate changes in forest management that can reduce carbon emissions from forests and enhance sinks
· For more information, see https://pics.uvic.ca/projects/wildfire-and-carbon

University of Alberta – Wildfire Analytics
· Wildfire Analytics is a wildland fire research team led by Dr. Jen Beverly at the University of Alberta
· They use various statistical analyses and modelling techniques in their research to create new insight into wildfires that can be used to improve interactions between fire, people, and ecosystems
· Some projects include:
· Fire cessation modelling
· LiDAR-based fuel assessment
· Rapid fuel assessment
· Fuel management and fire behaviour
· Landscape fire exposure
· Community fire exposure
· Simulated burn probability
· Time since fire and fire escapes
· For more information, see https://wildfireanalytics.org/research.html

Canadian Forest Service Next Generation FFDRS
· Next Generation of the Canadian Forest Fire Danger Rating System (CFFDRS)
· Overview: Core components of the CFFDRS have not been updated in decades, while fire management decisions are increasing in complexity and consequences. CFS published a document in 2021 overviewing the research and development program working towards a 2025 start date for the implementation of the next generation of the CFFDRS
· For more info, visit https://cfs.nrcan.gc.ca/publications?id=40474

Institute for Catastrophic Loss Reduction (ICLR)
· “Developing a method for conducting wildland/urban interface case study research – A Foundational Document” - 2020 report by Alan Westhaver (ForestWise Environmental Consulting Ltd. and Steve Taylor (NRCan-CFS)
· Document served as  a first step towards creating a methodology by which to examine wildland/urban interface (WUI) fires and impact case studies in Canada
· These case studies (e.g. those being undertaken by FPInnovations) are crucial to improving understanding of effective mitigation measures and identifying knowledge gaps so managers can reduce structural vulnerability, ignitions, and loss caused by wildfires that encroach on the WUI
· Document draws from the experience and knowledge of international experts, extensive literature reviews, and input from a variety of Canadian stakeholders
· Includes suggestions surrounding effective data collection, establishing prepared research teams, and developing functional systems for accessing WUI fires safely
· For more information, see the ICLR subfolder.

UBC Cost-Benefit Analysis
· 2020 report by Hugh Scorah, Harry Nelson, and Lori Daniels at UBC
· Makes the case that wildfire economics research has become mired in the orientation stage where the majority of the focus is on improving modelling tools and mapping and simulation in well-studied areas, rather than finding and doing projects and fuel treatments that make economic sense
· Key results:
· Using implicit knowledge of front-line staff in a new heuristic approach to making economic decisions about risk should be developed
· Start with priorities for protecting values-at-risk as identified in BCWS RSWAP in an economic analysis – these are most important
· Funding for fuel treatment maintenance should accompany funding for the initial fuel treatment
· Prioritizing fuel treatment work as opposed to modelling should always take precedence, given limited budgets and massive amounts of work to be undertaken
· In terms of making a successful business case for fuel treatments, start by making funding requests for projects justified by top RSWAP priorities for evacuation and critical infrastructure
· For more information, see  the UBC Cost-Benefit Analysis subfolder
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