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MY BOREAS VOYAGE 



Big  Shoes  To  Fill

Diane	  Wickland’s	  Shoes???	  



BOREAS	  -‐	  NSERC	  Collabora8ve	  Special	  Project	  (1992-‐1997)	  for	  	  
Canadian	  University	  Par8cipa8on	  

	  
CSP	  included:	   	  12	  projects	  	  
	   	  25	  Canadian	  co-‐inves8gators	  	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  41	  grad	  students	  and	  postdocs	  



Canada’s land mass is: 
 
•  45% of North America 
•  Size similar to US & Europe (10M km2 each)   
•  Contains 10% of the world’s forests. 



2002-2011 

 13 Flux Stations 
~34 Flux Towers 



Much like BOREAS, we made intensive,  
high-quality field measurements of biosphere-

atmosphere fluxes and combined them with remote 
sensing to help develop and test predictive models of 

northern forests and peatlands. 
But we focused on the responses to inter-annual 

climate variability and disturbance across Canada 

WHAT DID FLUXNET-CANADA DO? 



Annual Carbon Budgets 
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Our Archived Data Set Is One of Our Major Legacies 

•  185 site-years of flux data from 34 sites through 2011. 
•  Basic ecological data for most sites. 
•  Data through 2011 is archived at the ORNL DAAC. 
•  2012-2014 downloads: 932 users from 51 countries. 
•  Used extensively for regional and global analyses. 

FLUXNET-CANADA 
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Inter-Regional Comparison of the Same 
Forest Type – Boreal Black Spruce 
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Cross-Spruce Comparison 



11 Flux Stations 
25 Flux Towers 



… the in situ measurements continue 

Thanks to: 
 

Alan Barr, Environment Canada 
Andy Black, University of British Columbia 
Warren Helgason, Univ. Saskatchewan 
Altaf Arain, McMaster University 
Oliver Sonnetag, Université de Montréal 
Elyn Humphreys, Carleton University 
Peter Lafleur, Trent University 



BOREAS Southern Study Area 
(Boreal Ecosystem Research and 
Monitoring Sites: BERMS, 1994+) 

•  southern edge of 
boreal forest in central 
Saskatchewan 

•  forest-grassland 
ecotone controlled by 
water balance, 
sensitive to climate 
change  



Program History 

1994-1996 1996-2012 2002-2011 

2012+ 
NSERC-funded  

Changing Cold Regions Network 



Old Aspen 
(Deciduous) 

Old Black Spruce 
(Wet Coniferous) 

Old Jack Pine 
(Dry Coniferous) 

100 km 

Fen 
(Wetland) 

Mature Sites (still in operation) 



•  Water balance at 
stand, basin, and 
regional scales 

 

BERMS Research Highlights 



OJP 

Fen 

Black Spruce 41% 
Wetlands 22% 

Aspen 17% 
Jack Pine 12% 
Harvested 8% 

White Gull Creek Watershed  
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Spruce Pine 

Annual Precipitation and Streamflow 
White Gull Creek, Oct-Sept Hydrologic Years 1997-2011 

467 mm 



•  GRACE gravity satellite designed 
to track mass redistribution 

•  10 years of GRACE data used to 
measure water storage change over 
Canadian prairies 

Mass Redistribution Measurement Using GRACE 
(slides courtesy of Tony Lambert, NRCan) 



Total Water Storage Change  
from GRACE 2002-2011 

200 

300 

mm 

Total water storage: 
455 ± 38 Gt 

Mean annual rate: 
48 ± 4 Gt/yr 

 
Triangle:  

White Gull 
catchment 
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Comparing GRACE Gravity Estimates with  
BERMS White Gull Basin Water Balance 







26	  

ABoVE	  Airborne	  Campaign	  

No8onal	  flight	  lines	  for	  ABoVE’s	  Founda8onal	  Airborne	  
Measurements.	  Detailed	  sampling	  strategy	  will	  be	  determined	  by	  the	  
ABoVE	  Science	  Team	  and	  NASA	  HQ	  following	  selec8on.	  	  	  

FOR	  PANEL	  USE	  ONLY	  -‐-‐	  DO	  NOT	  
DISTRIBUTE	  





AVIRIS-NG Campaign for SpaceX Debris at KSC 


