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3 Permafrost gradient across the Taiga Plains

HPC SMC

(Williams and Smith, 1989)

SCC-SCB SOBSTVC



4 Scotty Creek basin

"Nested" eddy covariance systems (CO2, CH4, LE, H): 

15 m (landscape-scale, SCC)): boreal forest-wetland

1.9 m (ecosystem-scale, SCB): thermokarst wetland

Headwater portion of ca. 150 km2-basin: forested permafrost peat plateaus (38%), 

and permafrost-free wetlands (bogs [27%] & fens [26%]) and lakes (9%)

Forest loss/ wetland expansion
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http://above.nasa.gov(Helbig et al., 2017)

- Thermokarst wetland (wetland footprint)

- Landscape (boreal forest-wetland footprint)

"Nested" eddy covariance measurements

“P-bog”
“P-bog”



6

http://above.nasa.gov

Runoff, permafrost, water chemistry, etc. 

"Nested" eddy covariance and ancillary measurements (since 2013), discharge

(2014–2016) and water sampling (2015 & 2016) from three gauged catchments

(0.1–0.3 km2) draining the eddy covariance footprints.

“P-bog”
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Nested eddy covariance systems (CO2, CH4, LE, H): 

15 m (landscape-scale): boreal forest-wetland

1.9 m (ecosystem-scale): collapse-scar bog

Southern portion of 152 km2-watershed: forested peat plateaus with permafrost 

(38%), and permafrost-free wetlands (bogs [27%] & fens [26%]) and lakes (9%)

(e.g., Chasmer et al., 2014; Connon et al., 2015; Baltzer et al., 2014; Garon-Lareque et al., 2015; Helbig et al., 2016b; Quinton et al., 2009)

Forest loss

Scotty Creek watershed

Forest loss/ 

wetland expansion

1970-2000: 0.19% year-1 (of total basin area)

2000-2015: 0.58% year-1 (of total basin area)

~2044: projected total loss of permafrost

(Chasmer and Hopkinson, 2017)

“P-bog”



8 Scotty Creek ForestGEO plot

Plot PI: Jennifer Baltzer

(Dearborn et al., 2021)
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https://ivado.ca/en/strategic-research-funding-program/program-2/

Landscape eddy 

covariance tower

Landscape (boreal forest-wetland) footprint

ForestGEO plot (ca. 10 ha)

Thermokarst wetland 

eddy covariance tower

25 m: ca. 7 mm/ pixel

60 m: ca. 17 mm/ pixel

“P-bog”

ForestGEO plot and “nested” eddy covariance

August 2022, revisit: August 2023

North

1 km



10 First Nation leadership at Scotty Creek

August 2022: Łı́ı́dlı̨ı̨ Kų́ę́ First 

Nation takes over leadership of 

the Scotty Creek Research 

Station (SCRS).

See poster on our training efforts: Bruno Lecavalier



11 Scotty Creek: research summary

• A well-studied research basin near the southern limit of permafrost in 

northwestern Canada

• Research activities focused on headwater portion near the SCRS 

(Miller et al., 2019)

• Land surface-atmosphere

interactions, hydrology, 

biogeochemistry, limnology, forest

ecology/ wildfire, groundwater, 

hydrological/ permafrost modelling, 

remote sensing, etc.: >100 

publications

• Data-rich: AmeriFlux/FLUXNET, 

ForestGEO, NASA ABoVE, etc.

Scotty Creek



12 October 2022: a late-season wildfire

(WCRC, 2022)



(WCRC, 2022)



14 Wildfire aftermath

“P-bog”

North



15 Long-term “nested” eddy covariance measurements

Covid-19

wildfire in 

October 2022

- Thermokarst wetland (SCB): since April 2013

- Landscape (SCC): since June 2015



16 Scotty Creek “2.0”: starting March 2023
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• January 2023: focus is on SCRS and “nested“ eddy covariance 

measurements

• SCRS: led by Łı́ı́dlı̨ı̨ Kų́ę́ First Nation, scheduled for summer 2023 

• “Nested“ eddy covariance measurements: led by Université de Montréal, 

scheduled for March 2023

• So far financed through:

• NSF Rapid Response Research (RAPID): “Immediate Post-Fire Carbon 

Balance of Boreal Peat-Wetland Mosaics” (in review), Arndt, Rogers, 

Natali (all Woodwell Climate Research Center), Sonnentag (Université de 

Montréal)

• Many opportunities for post-fire research!

Scotty Creek “2.0”: summary

https://permafrost.woodwellclimate.org/



18 Scotty Creek → Scotty Creek “2.0”



Impacts of wildfire examined by 
specific research modules
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20 Research license requirements for Scotty Creek

https://www.scottycreek.com https://polar.nwtresearch.com/



Merci!

oliver.sonnentag@umontreal.ca

Fully-funded PhD position available to
work on pre- vs post-fire Scotty Creek
land surface-atmosphere interactions!

https://atmosbios.com
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