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Lessons learned for EC flux 
measurements 

Ø Turbulent	  flow	  in	  intake	  tubes	  of	  closed-‐path	  analyzers	  
Ø HeaTng	  or	  not	  heaTng	  the	  intake…	  
Ø Energy	  budget	  closure	  (impact	  measuring	  system	  
configuraTon	  vs	  mesoscale	  circulaTon)	  

Ø IntermiYent	  turbulence	  at	  night;	  u*	  or	  σw	  screening	  
Ø Footprint	  expand	  at	  night	  (from	  100s	  m	  dayTme	  to	  
1000s	  m	  at	  night	  =>	  impact	  on	  heterogeneous	  
landscapes)	  

Ø Complex	  terrain	  surrounding	  flux	  towers	  
Ø Beware	  of	  the	  bears…	  no	  food	  on	  site,	  please!	  
Ø Beware	  of	  the	  bugs,	  wear	  nets…	  
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EC Fluxes in SSA-OBS 

Ø Boreal	  forest	  and	  old	  black	  spruce	  in	  parTcular	  	  
behave	  like	  arid	  ecosystems,	  very	  conservaTve	  in	  
ressource	  management	  	  
Ø the	  evaporaTve	  fracTon	  was	  relaTvely	  constant,	  	  
Ø As	  well	  as	  max	  NEE	  over	  the	  growing	  season,	  which	  did	  not	  
closely	  follow	  LAI	  paYern,	  	  

Ø LAI	  was	  highest	  during	  IFC2	  (while	  more	  respiraTon	  during	  
dayjme	  occurred	  compared	  to	  the	  other	  IFCs)	  

 



Turbulent Fluxes during IFC 2 



Isoprene Fluxes (IFC  2-3) 

Ø  ThermoprotecTon	  mechanism	  
Ø  Standard	  isoprene	  emission	  

factor	  (30oC,	  1000	  PAR)	  of	  the	  
boreal	  black	  spruce	  revisited	  

Ø  6	  µg	  C	  g-‐1	  h-‐1	  rather	  than	  18 
µg	  C	  g-‐1	  h-‐1	  	  

	  



CO2 Fluxes during IFC2 



NBL technique to measure 
Ecosystem Respiration in 1996 



Methane Fluxes @ SSA-OBS 

IFC3 - 1994 

IFC2 - 1994 

IFC1 - 1994 



Leading the path to more trace gas flux 
measurements using REA 
and other micromet. tech. 

Ø More	  CH4	  fluxes	  
Ø N2O	  fluxes	  in	  agricultural	  fields	  (Twr)	  and	  regions	  (A/C)	  
Ø NH3	  fluxes	  &	  PM	  emissions	  
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N cascade from 
agriculture 

N	  Cascade:	  sequenTal	  effects	  of	  a	  N	  atom	  on	  
various	  reservoirs	  aoer	  its	  conversion	  to	  Nr	  
Galloway,	  (2003)	  



EO – Fluxes  
EO – Crop Productivity 

Ø  Understory Reflectance to account for its contribution to CO2 fluxes 
(Miller et al., 1997) 

Ø  Improved biophysical descriptors using HR (Crop Chl, Green LAI, 
crop fraction) (Haboudane et al.,2002, 2004; Liu et al. 2008) 

Ø  fAPAR  in Monteith’s RUE model for estimating corn biomass, yield 
and crop stress (Liu et al., 2010) 

Ø  Assimilation of EO derived descriptors in verified crop models for 
regional crop predictions (Jégo, 2012) 

Ø  Impact of 1) resolution and quality of soil database as input to crop 
model for regional crop modelling using EO (Jégo et al., 2015) 

Ø  Impact of 2) spatial precipitation (grid<2.5 km for Eastern Canada) 
on crop yield prediction using EO (Jégo et al, 2015) 
Ø  Link with Global Precipitation Mission 

Ø  Using verified crop models and long climate data series to derive 
NUEopt, Nopt, and provide decision-support information towards N 
recommendations. 



LAI assimilation in STICS crop model 
for yield predictions of field crops 

(Jégo et al., 2015) 

Mean Water Deficit over the growing 
season 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

92% of the total grain corn area 
cultivated in Canada:  
1 104 000 ha seeded in 2009 
(Statistics Canada, 2010) 

Mixedwood 
Plains ecozone: 

Tme	  Earth	  ObservaTon	  data:	  	  
vegetaTon	  index	  MTVI2	  (EVI2)	  

Leaf	  Area	  Index	  (LAI)	  
From	  Earth	  ObservaTon	  
Predicted	  by	  the	  crop	  model	  

Crop model 

Minimization 

Re-initialization 

Management	  Prac<ces	   Soil	  proper<es	  

Seeding	  date	   Seeding	  density	   Soil	  moisture	  at	  field	  capacity	  

Crop	   X	   X	   X	  

All-LAI 
• Assimilated and optimized seeding 

date, seeding density and field capacity 

Actual  
management and soil properties 



Ø This	  is	  not	  only	  about	  scienTfic	  achievements	  
Ø This	  about	  human	  synergy	  	  

BOREAS take home message 

Sorry,	  I	  did	  not	  
ask	  permission	  
for	  using	  pics	  J	  



BOREAS and the human factor 
still connected 

STll	  no	  permission	  asked	  for	  using	  this	  pic…	  J	  



…the ones we keep in our heart 

Gerry St-Amour 
Paul Jarvis 

and my SO, William, who passed 
away between IFC 1 & 2 in 1994 

I	  cannot	  ask	  permission	  any	  more…	  L	  



Thank you ! 

For information: Elizabeth.Pattey@agr.gc.ca  

no	  permission	  to	  
ask	  for	  this	  pic	  J	  


