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Comings and Goings 
We say farewell to Maureen McIlwrick. 

Maureen McIlwrick is retiring from her role as Regional Liaison Officer.  Maureen has been with CFS-
GLFC for approximately 23 years.  Her career began with the Tree Plan Canada Program and then 
evolved into working with Indigenous communities across Ontario delivering, leading and at times, 
managing a variety of Federal Forestry Economic Development Programs until 2021. We wish her all the 
best in her retirement. 

Summary of over 40 years of research on the Turkey Lakes Watershed 
A compendium of experimental sites and scientific Investigations in the Turkey Lakes Watershed was 
recently published in the form of a GLFC Information Report. The report was compiled by Dr. Kara 
Webster, Dr. Paul Hazlett (retired) and colleagues. 

The Turkey Lakes Watershed (TLW) study is a federal, interdepartmental study established in 1979 to 
investigate the effects of acid rain on terrestrial and aquatic ecosystems. The 10.5 km2 watershed, 
located in the Eastern Temperate Mixed Forest on the Canadian Shield, has been the site of 
multidisciplinary studies on biogeochemical and ecological processes conducted across plot to 
catchment scales. The whole-ecosystem investigative approach was adopted from the outset and has 
allowed research to evolve from its original (and continuing) acidification focus to include investigations 
on the effects of climate change, forest harvesting and other forest ecosystem perturbations. The 
extensive scientific and support infrastructure allows for collection of a comprehensive data record 
essential for understanding long-term environmental trends. These data have contributed to over 400 
published research papers and graduate theses. The watershed has also figured prominently in many 
continent-wide comparisons advancing fundamental watershed theory, as well the importance of 
"uniqueness of place". The knowledge gained at TLW has influenced pollutant emission and natural 
resource management policies provincially, nationally and internationally. This compendium provides a 
summary of those investigations, listing publications in 12 different categories: Site Overview, 
Atmospheric/Meteorology, Vegetation - Forest/Understory, Soils, Hydrology – Soil Water/Ground 
Water, Hydrology – Streams, Hydrology – Lakes, Water Birds, Fish and Aquatic Communities, Modelling 
and Remote Sensing, Internal Reports. 

Read the full article “A Compendium of Experimental Sites and Scientific Investigations in the Turkey 
Lakes Watershed” or contact Kara Webster.

https://cfs.nrcan.gc.ca/publications?id=40401
https://cfs.nrcan.gc.ca/publications?id=40401
https://cfs.nrcan.gc.ca/employees/read/kwebster
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Expanding the portfolio of climate change adaptation options 
GLFC’s Dr. Isabelle Aubin, Dr. Samuel Royer-Tardif and collaborators recently published an article that 
presents a portfolio of forest management options that considers both forest management objectives 
with assessments of forest vulnerability to climate change. 

Forests are important for the Canadian economy and for society, but climate change is affecting our 
ability to manage forest ecosystems sustainably. Direct impacts, such as changing temperature and 
precipitation patterns, and indirect effects, such as increased frequency and severity of climate-related 
disturbances like fires, drought, pests and pathogens, can all interact to affect the growth, health and 
survival of forests. These factors and the uncertainty associated with their timing and impacts make it 
difficult for forest managers to evaluate and select which management options achieve their desired 
goals while maintaining biological and ecological integrity of the forests they manage. 

In this paper, Drs. Aubin and Royer-Tardif and their collaborators propose a framework that expands the 
possible forest adaptation actions when faced with climate change and its impacts. Following a 
functional zoning approach, an approach that employs adaptation actions of varying intensity in 
different areas of the forest, they argue that selecting which actions are appropriate should be based on 
the management objective (e.g., conservation, multifunctional forestry vs. high yield plantations) and 
forest vulnerability to climate change. Such actions could include low intervention scenarios where 
forests are expected to be less impacted by climate change, such as establishing ecological reserves in 
climate refugia. On the other hand, high-yield, short rotation plantations, such as plantations of fast-
growing hybrid poplar, could be established in areas where climate-related loss of forest ecosystems is 
projected. In between these two extremes, ecosystem-based forestry integrating recent advances in 
sustainable forestry and ecosystem functioning could be applied depending on forest vulnerability. This 
work highlights that managing forests sustainably under climate change is a challenge and that 
implementation of adaptation actions across the landscape requires good communication among 
stakeholders and with the public. 

Read the full article: “Revisiting the Functional Zoning Concept under Climate Change to Expand the 
Portfolio of Adaptation Options” or contact Isabelle Aubin. 

Using simulation modelling to estimate the probability of fire spread 
Dr. Denys Yemshanov and colleagues developed an optimization model to plan wildfire fuel treatments 
to minimize the risk of fire spread in forested landscapes. 

Although wildfires are an important ecological process in forested regions worldwide, they can cause 
significant economic damage and frequently create widespread health impacts. Land management 
agencies invest significant resources into the prevention and suppression of wildfires and the costs are 
increasing. One way to reduce these costs is through the effective implementation of prescribed burns 
and other wildfire fuel treatments, which can help reduce the size and intensity of forest fires, as well as 
the spread of large wildfires. However, fuel treatments are costly and can be difficult to plan effectively 
in complex (e.g., mountainous) landscapes.
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https://cfs.nrcan.gc.ca/publications?id=40344
https://cfs.nrcan.gc.ca/employees/read/iaubin
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In this study, the researchers used fire behavior simulation modelling to estimate the probability of fire 
spread between all pairs of forest sites and formulated a modified Critical Node Detection (CND) model 
to find a pattern of fuel reduction treatments that minimizes the likely spread of fires across a 
landscape. The approach was demonstrated with a case study in Kootenay National Park, British 
Columbia, where prescribed burn options for reducing the risk of wildfire spread in the park area were 
investigated. The results provide new insights into cost-effective planning to mitigate wildfire risk in 
forest landscapes. The approach should be applicable to other ecosystems with frequent wildfires. 

Read the full article on “Detecting critical nodes in forest landscape networks to reduce wildfire spread” 
or contact Denys Yemshanov. 

New Information Reports on fire to update approach to fire danger rating 
GLFC recently published two information reports on fire. Report 26: “An overview of the next generation 
of the Canadian Forest Fire Danger Rating System”, was written by the Canadian Forest Service Fire 
Danger Group, which includes fire researchers from across the Canadian Forest Service (CFS) including 
GLFC. The principal author of Report 29: “An approach for defining physically based fire weather index 
system classes for Ontario” is Chelene Hanes. The work was conducted in collaboration with the Ontario 
Ministry of Northern Development, Mines, Natural Resources and Forestry and colleagues from GLFC. 

Every day of the fire season across Canada wildland fire managers rely on the Canadian Forest Fire 
Danger Rating System (CFFDRS) to provide them with an understanding of the potential for fires to start 
and spread. This system has evolved over more than eight decades through a comprehensive research 
program aimed at developing models that can be used to inform decision-making needs of wildland fire 
management operations in Canada. The core parts of the CFFDRS have not been updated in decades, 
while the complexity of fire management decision-making is increasing. This document provides a high-
level overview of the CFS research and development program focused on producing the next generation 
of the CFFDRS. This new CFFDRS represents only the next evolutionary step for the system and is not an 
end point in its development. Furthermore, what is described is a vision for what we hope to complete, 
document and to begin implementing with fire management agencies by 2025. Read the full Overview 
of the next generation of the Canadian Forest Fire Danger Rating System. 

The Canadian Fire Weather Index (FWI) was introduced nationally in 1969 as a system of codes and 
indices based on four weather observations (temperature, relative humidity, wind speed, precipitation). 
These codes and indices are commonly interpreted and communicated using a classification system 
(e.g., Low, Moderate, High, Extreme) by fire management agencies.  The original classes for the FWI 
system were determined assuming a small number of the “worst” days in the fire season should be 
classified as Extreme and most of the days classified as Low.  Using Ontario as an example, this 
information report introduces an approach to update the way FWI system classes are determined by 
associating one important characteristic of wildland fire (for example, rate of spread) to each code and 
index.  The report compares these two approaches using twenty-eight years of historical weather and 
fire records.  Read the report: An approach for defining physically based Fire Weather Index System 
classes for Ontario.
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https://cfs.nrcan.gc.ca/publications?id=40484
https://cfs.nrcan.gc.ca/employees/read/dyemshan
https://cfs.nrcan.gc.ca/publications?id=40474
https://cfs.nrcan.gc.ca/publications?id=40474
https://cfs.nrcan.gc.ca/publications?id=40501
https://cfs.nrcan.gc.ca/publications?id=40501
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Plant traits as indicators of recovery of reclaimed well sites in boreal forest and 
grasslands habitats 
In two recent journal articles, GLFC’s Isabelle Aubin and Kierann Santala explored the use of plant 
functional traits as a way to track the recovery of reclaimed well pad sites in Grassland and Boreal Forest 
Ecosystems of Alberta. 

Oil and gas well pads established during the development of energy resources are estimated to have a 
footprint that covers over 630,000 ha of Alberta’s landscape. Reclamation of these sites is a critical step 
in alleviating impacts of the industrial human footprint. Approximately 130,000 well pads representing 
over 130,000 ha of land have been certified as reclaimed since 1963 in Alberta. However, there is a 
concern that resource development will have long-lasting legacy effects on soil, biological, and spatial 
characteristics of ecosystems. 

In these studies, the long-term recovery of taxonomic and functional composition (i.e. trait values) of 
plant communities on reclaimed sites was studied and compared to adjacent undisturbed reference 
sites to determine factors controlling their recovery. Functional traits are morphological, physiological, 
and phenological attributes that determine an organism’s functional response to a given environmental 
filter. Functional composition was found to change towards that observed in reference sites over time, 
but older reclaimed sites in both forested and grassland systems were dominated by species associated 
with fast-resource acquisition traits and exotic species. In the well pads study within grasslands 
ecosystems researchers found that sites more recently reclaimed included higher prevalence of tall, 
native species preferring hydric conditions, and species with low dispersal capacity. This is consistent 
with shifts in reclamation practices within this region, which now emphasise the use of native plant 
species in place of historically-used introduced agronomic species. A strong link was also found between 
functional composition and environment factors in both forested and grassland ecosystems. This link 
suggests a significant influence of time and subsequent developing site conditions (e.g., canopy cover in 
forested ecosystems) as well as enduring legacies of wellsite operation/reclamation (e.g., high soil bulk 
density and exotic species in both forested and grassland ecosystems) on functional composition of the 
plant communities. 

The results suggest that even as practices and policies evolve, reclamation does not fully alleviate the 
legacy effects of this industrial disturbance and sites will be slow to recover by comparison to better 
known disturbances such as forest harvesting. In addition, the studies suggest a trait-based approach 
can provide more mechanistic understanding and generalizable framework to assess and compare 
successional trajectories of landscapes impacted by various natural and anthropogenic disturbances. 
Read the full article on Uncovering traits and recovering grasslands: A functional assessment of oil and 
gas well pad reclamation and on Plant traits as indicators of recovery of reclaimed wellsites in forested 
areas: Slow but directional succession trajectory. This work was in collaboration with Anne McIntosh 
from the University of Alberta and Ermias Azeria from the Alberta Biological Monitoring Institute. For 
more information contact Isabelle Aubin.
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https://cfs.nrcan.gc.ca/publications?id=40492
https://cfs.nrcan.gc.ca/employees/read/iaubin
https://cfs.nrcan.gc.ca/publications?id=40601
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New fact sheets on forest pests available 
GLFC has new fact sheets (our Frontline Express series) on various forest pests, including oak wilt, 
hemlock woolly adelgid and LD Moth (formerly known as European gypsy moth). The new publications 
include information on the life cycle, appearance, signs and symptoms of damage, natural controls as 
well as suggestions as to what landowners can do.   

Oak wilt is a tree disease caused by the fungus Bretziella fagacearum. The fungus is widespread 
throughout the eastern United States and, as of 2021, found within 600 m of the Canadian border near 
Windsor, Ontario. The fungus clogs the vascular system of the tree, causing mortality within 1 year in 
red oaks, and in 2-15 years in white oaks. Infected trees also produce pressure pads where beetles can 
pick up fungal spores and move the fungus to new stands. Within stands, infections can also be 
transmitted by root grafting. This publication describes the biology, impact and management options for 
oak wilt. 

The Hemlock woolly adelgid (Adelges tsugae) is an introduced pest of hemlock trees in eastern Canada 
and the eastern United States. Hemlock woolly adelgid is also present in British Columbia but is a native 
species there and not a significant pest. The insect causes damage by eating the contents of a tree’s 
nutrient storage cells. This reduces the health of trees and causes buds to die and needles to turn 
yellow. Tree death can occur in 5-15 years after a tree is infested. This publication describes the biology, 
impact and management options for hemlock woolly adelgid in Canada. In addition, a technical note 
describing sampling techniques for detecting infestations is available.   

The LD moth (Lymantria dispar dispar) is a naturalized non-native pest that prefers oak leaves, but it can 
defoliate several other tree species native to Canada. Repeated high rates of defoliation by L. dispar 
result in lowered tree growth rate, occasional tree mortality, and considerable nuisance when eggs and 
larvae occur at high density in places frequented by the public. This document describes the biology, 
impact, and management options available for L. dispar populations. 

The Entomological Society of America is currently considering a new common name for L. dispar. 
Suggestions have been submitted and will be reviewed by a committee.  A short list of possible new 
names will be chosen from among the over 100 or so that were submitted and released for public 
comment. The final name will be selected after the public comment period and that name will be 
submitted to the Entomological Society of America’s common names committee for review. For more 
information about the Better Common Names Project and the renaming effort for L. dispar specifically, 
please visit the Better Common Names Project website and FAQ. 

Vegetation Zones of Canada: a Biogeoclimatic Perspective 
This significant body of work is the result of many years of collaboration between GLFC ecologist Ken 
Baldwin (now retired) and provincial and territorial collaborators.  

Vegetation Zones of Canada: a Biogeoclimatic Perspective maps Canadian geography in relation to 
regional climate, as indicated by vegetation patterns. Compared to previous similar national-scale 
products, Vegetation Zones of Canada benefits from the work of provincial and territorial ecological 
classification programs over the last 30+ years, incorporating this regional knowledge into a harmonized 
national map. This new map, reflecting vegetation and soils adapted to climates prior to approximately 
1960, can serve as a broad-scale (approximately 1:5 million to 1:10 million) reference for monitoring and 
modeling effects of climatic changes on Canadian ecosystems. 

GLFC e-Bulletin, Issue 44 

https://cfs.nrcan.gc.ca/publications?id=40399
https://cfs.nrcan.gc.ca/publications?id=40396
https://cfs.nrcan.gc.ca/publications?id=40517
https://cfs.nrcan.gc.ca/publications?id=40357
https://www.entsoc.org/better-common-names-project
https://cfs.nrcan.gc.ca/publications?id=40507


 

6 | P a g e  

Publications 
Azeria, E.T.; Santala, K.; McIntosh, A.C.S.; Aubin, I. 2021. Plant traits as indicators of recovery of 
reclaimed wellsites in forested areas: Slow but directional succession trajectory.  Forest Ecology and 
Management 468:118180. 

Baldwin, K.; Allen, L.; Basquill, S.; Chapman, K.; Downing, D.; Flynn, N.; MacKenzie, W.; Major, M.; 
Meades, W. ; Meidinger, D.; Morneau, C.; Saucier, J-P.; Thorpe, J.; Uhlig, P. 2020. Vegetation Zones of 
Canada: a Biogeoclimatic Perspective. Natural Resources Canada, Canadian Forest Service. Information 
Report GLC-X-25. 164p. 

Blackford, C.; Heung, B.; Baldwin, K.; Fleming, R.L.; Hazlett, P.W.; Morris, D.M.; Uhlig, P.W.C.; Webster, 
K.L. 2020. Digital soil mapping workflow for forest resource applications: a case study in the Hearst 
Forest, Ontario. NRC Research Press 00: 1-19. 

Bushaj, S.; Büyüktahtakın, I.E.; Yemshanov, D.; Haight, R.G. 2021. Optimizing surveillance and 
management of emerald ash borer in urban environments. Wiley. 

Canadian Forest Service Fire Danger Group. 2021. An overview of the next generation of the Canadian 
Forest Fire Danger Rating System. Natural Resources Canada, Canadian Forest Service. Information 
Report GLC-X-26. 63p. 

Deighton, H.D.; Reid, C.R.; Basiliko, N.; Hazlett, P.W.; Watmough, S.A. 2021. Soil water responses to 
wood ash addition to acidic upland soils: Implications for combatting calcium decline in lakes. Springer 
232:191. 

Deighton, H.D.; Watmough, S.A.; Basiliko, N.; Hazlett, P.W.; Reid, C.R.; Gorgolewski, A. 2021. Trace metal 
biogeochemical responses following wood ash addition in a northern hardwood forest.  NRC Research 
Press 51: 817–833. 

Elmes, M. C.; Thompson, D. K.; Price, J. S. 2019. Changes to the hydrophysical properties of upland and 
riparian soils in a burned fen watershed in the Athabasca Oil Sands Region, northern Alberta, Canada. 
Catena, 181, 104077. 

Fewster, V.; Fidgen, J.G.; MacQuarrie, C.J.K. 2021. Lymantria dispar. Natural Resources Canada, 
Canadian Forest Service. Great Lakes Forestry Centre, Sault Ste. Marie, Ontario. Frontline Express 88. 2p. 

Fewster; V.; MacQuarrie; C.J.K.; Fidgen; J.G. Hemlock Woolly Adelgid. 2021. Natural Resources Canada, 
Canadian Forest Service. Great Lakes Forestry Centre, Sault Ste. Marie, Ontario. Frontline Express 89. 2p. 

Fewster; V.; MacQuarrie; C.J.K.; Fidgen; J.G. Oak Wilt. 2021. Natural Resources Canada, Canadian Forest 
Service. Great Lakes Forestry Centre, Sault Ste. Marie, Ontario. Frontline Express 90. 2p. 

Fidgen, J.G.; MacQuarrie, C.J.K.; Turgeon, J.J. 2021. Sampling techniques to detect canopy infestations of 
the hemlock woolly adelgids. Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry 
Centre, Sault Ste. Marie, Ontario. Frontline Technical Note 118. 4p. 

Fleming, R.L.; Morris, D.M.; Hazlett, P.W. 2021. Assessing temporal response to biomass removal: A 
framework for investigating evolving constraints on boreal stand development.  Forest Ecology and 
Management 497 119518. 

GLFC e-Bulletin, Issue 44 



 

7 | P a g e  

Great Lakes Forestry Centre (GLFC). 2021. e-Bulletin. Issue 42, February 2021. 8 p. 

Haight, R.G., Kinsley, A.C., Kao, S.Y., Yemshanov, D., Phelps, N.B.D. 2021. Optimizing the location of 
watercraft inspection stations to slow the spread of aquatic invasive species.  Springer. 

Hanes, C. C.; Wotton, B.M.; McFayden, C. Jurko, N. 2021. An approach for defining physically based Fire 
Weather Index System classes for Ontario. Natural Resources Canada, Canadian Forest Service. 
Information Report GLC-X-29. 35 p. 

Hazlett, P.W.; Emilson, C.E.; Morris, D.M.; Fleming, R.L.; Hawdon, L.A.; Leblanc, J-D.; Primavera, M.J.; 
Weldon, T.P.; Kwiaton, M.M.; Hoepting M.K. 2021. Effects of harvesting intensity, vegetation control and 
fertilization on 5–20 year post-harvest N availability in boreal jack pine and black spruce forest soils in 
northern Ontario, Canada.  Elsevier 497:119483. 

Huber, J.T.; Bennett, A.M.R.; Gibson, G.A.P.; Zhang, Y.M.; Darling, D.C. 2021. Checklist of Chalcidoidea 
and Mymarommatoidea (Hymenoptera) of Canada, Alaska and Greenland. Journal of Hymenoptera 
Research 82: 69–138. 

Ifimov, G.; Naprstek, T.; Johnston, J.M.; Arroyo-Mora, J.P.; Leblanc, G.; Lee, M.D. 2021. Geocorrection of 
airborne mid-wave infrared imagery for mapping wildfires without GPS or IMU. Sensors 21, 3047. 

Jentsch, P.C.; Bauch, C.T.; Yemshanov, D.; Anand, M. 2020. Go big or go home: A model-based 
assessment of general strategies to slow the spread of forest pests via infested firewood. PLoS ONE 
(2020) 15-9: e0238979. 

Koch, F.H.; Yemshanov, D.; Haight, R.G.; MacQuarrie, C.J.K.; Liu, N.; Venette, R.C.; Ryall, K.L. 2020. 
Optimal invasive species surveillance in the real world: practical advances from research. Emerging 
Topics in Life Sciences 4:513–520. 

Krzic, M.; Wilson, J.; Hazlett, P.W.; Diochon, A. 2020. Engaging young learners through online, classroom, 
and community soil science education initiatives in Canada.  International Union of Soil Sciences (IUSS) 
Soil Education. 

Laigle, I.; Moretti, M.; Rousseau, L.; Gravel, D.; Venier, L.; Handa, T.; Messier, C.; Morris, D.M.; Hazlett, 
P.W.; Fleming, R.L.; Webster, K.; Shipley, B.; Aubin, I. 2021. Direct and indirect effects of forest 
anthropogenic disturbance on above and below ground communities and litter decomposition. 
Ecosystems 487. 

Laughlin, D.C.; Mommer, L.; Sabatini, F.M. Aubin, I. et al. 2021. Root traits explain plant species 
distributions along climatic gradients yet challenge the nature of ecological trade-offs. Nat Ecol Evol. 

Leach, J.A.; Buttle, J.M.; Webster, K.L.; Hazlett, P.W.; Jeffries, D.S. 2020. Travel times for snowmelt-
dominated headwater catchments: Influences of wetlands and forest harvesting, and linkages to stream 
water quality. Wiley Hydrological Processes 34:2154–2175. 

Lesage-Corbiere, J.; Young, D.; Jones, A.; Young, M.; Hazlett, P.W. 2021. GLFC - First Nations 
engagement: First steps towards building a meaningful forest ecosystem science relationship - First 
Nations internship project report. Natural Resources Canada, Canadian Forest Service. Information 
Report GLC-X-27. 33p. 

GLFC e-Bulletin, Issue 44 



 

8 | P a g e  

Lesage-Corbiere, J.; Young, D.; Jones, A.; Young, M.; Hazlett, P.W. 2021. GLFC - Ntam Anishinaabeg 
waawiinjiganan: Aw wii-ntami-tkokiiwiinan wii-naawgsejiged weweni wii-naabidak memtigwaaki Ezhi-
naagok bmaadog kendaaswin wiijkiiwendiwin.  

Liebhold, A.M. et al. 2021. The Role of International Cooperation in Invasive Species Research. In: 
Poland, T.M., Patel-Weynand T.; Finch D.M.; Miniat C.F.; Hayes D.C.; Lopez V.M. (eds) Invasive Species in 
Forests and Rangelands of the United States. Springer, Cham. 

MacDonald, H.; McKenney, D.W.; Wang, X.L.; Pedlar, J.; Papadopol, P.; Lawrence, K.; Feng, Y.; 
Hutchinson, M.F. 2021. Spatial models of adjusted precipitation for Canada at varying time scales.  
Journal of Applied Meteorology and Climatology vol. 60. 

MacDonald, H.; McKenney, D.W.; Papadopol, P. Lawrence, K. Pedlar. 2020. North American historical 
monthly spatial climate dataset, 1901–2016. Sci Data 7, 411. 

Pedlar, J.H.; McKenney, D.W.; Hope, E.; Reed, S.; Sweeney, J. 2020. Assessing the climate suitability and 
potential economic impacts of Oak wilt in Canada.  Scientific Reports 10:19391. 

Pedlar, J.H.; McKenney, D.W.; Pengxin, L. 2021. Critical seed transfer distances for selected tree species 
in eastern North America.  Journal of Ecology 00:1–13. 

Pedlar, J.H.; McKenney, D.W.; Lu, P.; Thomson, A. 2021. Response of northern populations of black 
spruce and jack pine to southward seed transfers: Implications for climate change. Atmosphere 12, 
1363. 

Thompson, D.K.; Simpson, B.N.; Whitman, E.; Barber, Q.E.; Parisien, M.-A. 2019. Peatland hydrological 
dynamics as a driver of landscape connectivity and fire activity in the boreal plain of Canada. Forests, 
10(7), 534. 

Venette R.C.; Gordon, D.R.; Juzwik, J.; Koch, F.H.; Liebhold, A.M.; Peterson, R.K.D.; Sing, S.E.; Yemshanov, 
D. 2021. Early intervention strategies for invasive species management: Connections between risk 
assessment, prevention efforts, eradication, and other rapid responses.  In T.M. Poland, T. Patel-
Weynand, D.M. Finch, C.F. Miniat, D.C. Hayes, V.M. Lopez (eds.) Invasive Species in Forests and 
Rangelands of the United States. Springer, Cham. 

Warziniack T.; Haight, R.G.; Yemshanov, D.; Apriesnig, J.L.; Holms, T.P.; Countryman, A.M.; Rothlisberger, 
J.D. Haberland., C . 2021. Economics of Invasive Species. In T.M. Poland, T. Patel-Weynand, D.M. Finch, 
C.F. Miniat, D.C. Hayes, V.M. Lopez (eds.) Invasive Species in Forests and Rangelands of the United 
States. Springer, Cham. 

Webster, K.; Leach, J.A.; Hazlett, P.W.; Fleming, R.L.; Emilson, E.J.S.; Houle, D.; Chan, K.H.Y.; Norouzian, 
F.; Cole, A.S.; O’Brien, J.M.; Smokorowski, K.E.; Nelson, S.A.; Yanni, S.D. 2021. Turkey Lakes Watershed, 
Ontario, Canada: 40 years of interdisciplinary whole-ecosystem research. Wiley 35:e14109. 

Webster, K.L.; Hazlett, P.W.; Yanni, S.; Nelson, S.A.; Webber, B.K.; Chan, K. H. Y.; Norouzian, F.; Phippen, 
S.V. 2021. A compendium of experimental sites and scientific investigations in the Turkey Lakes 
Watershed. Natural Resources Canada, Canadian Forest Service. Information Report GLC-X-28. 131p. 

GLFC e-Bulletin, Issue 44 



9 | P a g e

Webster, K.L.; Hazlett, P.W.; Brand, G.; Nelson, S.A.; Primavera, M.J.; Weldon, T.P. 2021. The effect of 
boreal jack pine harvest residue retention on soil environment and processes. Forest Ecology and 
Management 497 119517. 

Webster, K.L.; Leach, J.A.; Houle, D.; Hazlett, P.W.; Emilson, E.J.S. 2021. Acidification recovery in a 
changing climate: Observations from thirty-five years of stream chemistry monitoring in forested 
headwater catchments at the Turkey Lakes watershed, Ontario. Hydrological Processes. 35:14346. 

Wooster, M.J.; Roberts, G.J.; Giglio, L.; Roy, D.; Freeborn, P.; Boschetti, L.; Justice, C.; Ichoku, C.; 
Schroeder, W.; Davies, D.; Smith, A.; Setzer, A.; Csiszar, I.; Strydom, T.; Frost, P.; Zhang, T.; Xu, W.; de 
Jong, M.; Johnston, J.; Ellison, L.; Vadrevu, K.; McCarty, J.; Tanpipat, V.; Schmidt, C.; San-Miguel, J. 2021. 
Satellite remote sensing of active fires: History and current status, applications and future requirements. 
Remote Sensing of Environment 267:112694. 

Yemshanov, D.; Haight, R.G.; MacQuarrie, C.J.K.; Koch, F.H.; Liu, N.; Venette, R.; Ryall, K. 2020. Optimal 
planning of multi-day invasive species surveillance campaigns.  Ecological Solutions and Evidence. 
1:12029. 

Yemshanov, D.; Liu, N.; Thompson, D.K.; Parisien, M-A.; Barber, Q.E.; Koch, F.H. et al. 2021. Detecting 
critical nodes in forest landscape networks to reduce wildfire spread. PLoS ONE 16-10:0258060 

Yemshanov, D.; Haight, R.G.; Rempel, R.; Liu, N.; Koch, F.H. 2021. Protecting wildlife habitat in managed 
forest landscapes—How can network connectivity models help? Natural Resource Modeling. 34:12286. 

Yemshanov, D.; Haight, R.G.; Liu, N.; Rempel, R.; Koch, F.H.; Rodgers, A. 2021. Exploring the tradeoffs 
among forest planning, roads and wildlife corridors: a new approach. Springer. 

Yemshanov, D., Haight, R.G., Liu, N.; Rempel, R.S., Koch, F.H., Rodgers, A. 2021. Balancing large-scale 
wildlife protection and forest management goals with a game-theoretic Approach. Forests 12, 809. 

Subscribe/Unsubscribe 
To subscribe or unsubscribe to the GLFC e-bulletin, please send an email to nrcan.ebulletin_glfc-
ebulletin_glfc.rncan@canada.ca with your full name, email address, mailing address and organizational 
affiliation. 

For information regarding reproduction rights, please contact Public Works and Government Services Canada 
(PWGSC) at: 613-996-6886 or at: copyright.droitdauteur@pwgsc-tpsgc.gc.ca. 
© Her Majesty the Queen in Right of Canada 2021 ISSN 1715-8036 Great Lakes Forestry Centre, e-Bulletin. 

GLFC e-Bulletin, Issue 44 

mailto:nrcan.ebulletin_glfc-ebulletin_glfc.rncan@canada.ca
nrcan.ebulletin_glfc-ebulletin_glfc.rncan@canada.ca
mailto:copyright.droitdauteur@pwgsc-tpsgc.gc.ca

	Comings and Goings
	Summary of over 40 years of research on the Turkey Lakes Watershed
	Expanding the portfolio of climate change adaptation options
	Using simulation modelling to estimate the probability of fire spread
	New Information Reports on fire to update approach to fire danger rating
	Plant traits as indicators of recovery of reclaimed well sites in boreal forest and grasslands habitats
	New fact sheets on forest pests available
	Vegetation Zones of Canada: a Biogeoclimatic Perspective
	Publications
	Subscribe/Unsubscribe


