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Two	
  tower	
  flux	
  trajectories:	
  	
  	
  FIFE	
  à	
  BOREAS	
  	
  	
  
	
   	
   	
   	
  ABLE-­‐2,3	
  à	
  BOREAS	
  

	
  	
  
“remotely	
  sensible	
  science”	
  ß	
  à	
  “Boy	
  Scout	
  science”	
  ß	
  à	
  “aleatoric	
  science”	
  (WV)	
  
	
  
	
  	
  
Two	
  approaches:	
  	
  long-­‐term	
  fluxes	
  ß	
  à	
  intensive	
  field	
  campaigns	
  
	
  	
  
Slow	
  growth	
  in	
  belief	
  that	
  eddy	
  fluxes	
  could	
  be	
  long-­‐term	
  efforts	
  

	
  Mysteries	
  dealing	
  with	
  ‘energy	
  balance	
  closure’	
  problem.	
  
	
  	
  
1993:	
  	
  First	
  BOREAS	
  ‘test’	
  deployment.	
  	
  	
  
	
  
Discussion	
  with	
  Dennis	
  B	
  et	
  al.:	
  	
  long-­‐term	
  con]nuous	
  fluxes	
  necessary!	
  
(San	
  Diego	
  AgFor	
  mee]ng—lunch]me	
  debate!)	
  
	
  	
  
BOREAS	
  role	
  in	
  ‘birthing’	
  FLUXnet	
  ;	
  	
  changes	
  in	
  BOREAS	
  plan	
  1994	
  à	
  1996	
  	
  “White	
  Papers”	
  
	
  	
  
(At	
  a	
  mee]ng	
  in	
  La	
  Thuile,	
  Italy	
  during	
  1995….)	
  	
  

	
   	
   	
  	
  à	
  the	
  real	
  “Boy	
  Scout	
  Science”	
  with	
  merit	
  badges!	
  
	
  	
  
…	
  



Winnipeg	
  Workshop	
  1993	
  	
  “Essence	
  without	
  substance”	
  Award	
  
	
  Toronto	
  Workshop	
  1996	
  	
  	
  	
  “Truth	
  in	
  Jest”	
  Award	
  
	
  



Posi%ve	
  surface-­‐atmospheric	
  boundary	
  layer	
  drying	
  feedback:	
  	
  
	
  
“…Teleologists	
  would	
  propose	
  that	
  this	
  implies	
  that	
  the	
  ecosystem	
  is	
  
out	
  of	
  sync	
  with	
  its	
  climate	
  while	
  strict	
  Darwinists	
  (Dawkins	
  fac]on)	
  
might	
  argue	
  that	
  this	
  apparent	
  reduc]on	
  in	
  ecosystem	
  efficiency	
  is	
  to	
  be	
  
expected	
  from	
  game	
  theory.	
  More	
  data	
  for	
  a	
  different	
  kind	
  of	
  year	
  
would	
  help	
  to	
  resolve	
  some	
  of	
  these	
  issues.”	
  
	
  



NSA-­‐OJP	
  

Lundar	
  Goose	
  



Posi%ve	
  surface-­‐atmospheric	
  boundary	
  layer	
  drying	
  
feedback:	
  	
  
	
  
“…Teleologists	
  would	
  propose	
  that	
  this	
  implies	
  that	
  the	
  ecosystem	
  is	
  
out	
  of	
  sync	
  with	
  its	
  climate	
  while	
  strict	
  Darwinists	
  (Dawkins	
  fac]on)	
  
might	
  argue	
  that	
  this	
  apparent	
  reduc]on	
  in	
  ecosystem	
  efficiency	
  is	
  
to	
  be	
  expected	
  from	
  game	
  theory.	
  More	
  data	
  for	
  a	
  different	
  kind	
  of	
  
year	
  would	
  help	
  to	
  resolve	
  some	
  of	
  these	
  issues.”	
  
	
  

	
   	
   	
   	
   	
  	
  
Could	
  we	
  have	
  been	
  more	
  erudite	
  21	
  years	
  ago?	
  
	
  
….or	
  was	
  this	
  just	
  BS?	
  	
  You	
  decide.	
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Links	
  between	
  clouds,	
  boundary	
  layer	
  &	
  surface	
  fluxes,	
  
including	
  carbon:	
  
	
  	
  
S)ll	
  working	
  on	
  BOREAS	
  data:	
  
	
  	
  
Case	
  study:	
  BOREAS	
  stratus	
  breakup.	
  	
  August	
  8,	
  1994.	
  	
  
(with	
  Kara	
  Sulia…)	
  
	
  	
  
Clouds,	
  light	
  fluctua]ons	
  &	
  C	
  uptake:	
  	
  	
  the	
  great	
  diffuse	
  
light	
  enhancement	
  story.	
  

	
   	
   	
  BOREAS	
  efforts	
  1995	
  
	
   	
   	
  OJP	
  as	
  part	
  of	
  mul]ple	
  site	
  ensembles	
  2016:	
  	
  

(with	
  Sergey	
  Kivalov)	
  
Carbon	
  enhancements	
  but	
  also	
  with	
  some	
  hope	
  to	
  
iden)fy	
  the	
  mechanism	
  



Clouds	
  and	
  forest	
  C	
  uptake—first	
  findings…	
  



August	
  7,	
  1994	
  



Central daylight time
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  (ASRC/SUNY)	
  WRF	
  simula]on.	
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Sakai	
  et	
  al.	
  1995	
  



Reynolds	
  ensemble	
  for	
  Irradiances	
  
methodology	
  example	
  	
   • Light	
  and	
  dark	
  80+sec	
  samples	
  from	
  June	
  2006	
  

sec	
   sec	
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Reynolds	
  ensemble	
  flux	
  	
  

Short	
  ]me	
  flux	
  with	
  mean	
  removal	
  “True”	
  Reynolds	
  ensemble	
  flux	
  with	
  instrumental	
  offsets	
  

{ } { }jij
i

j
i

j xxxxX '+Δ+==

{ } { }jij
i

j
i

j yyyyY '+Δ+==

Two	
  sets	
  of	
  sequences	
  length	
  i	
  =	
  1,m	
  :	
  

“True”	
  ensemble	
  flux	
  is	
  calculated	
  by	
  the	
  formula:	
  	
  

{ } { }jii
j
i

j xxxX '+==

{ } { }jii
j
i

j yyyY '+==

Two	
  sets	
  of	
  sequences	
  length	
  1,m:	
  

From	
  the	
  Eddy	
  covariance	
  method	
  summa]on	
  by	
  i:	
  	
  	
  
( )jjij
ij yxFlux '' ⋅=

And	
  from	
  Ensemble	
  averaging	
  for	
  fluxes:	
  	
  
jFluxFlux =

YxyXyxYXYXXFlux ⋅Δ−Δ⋅−Δ⋅Δ+⋅−⋅↑=_

18	
  
We	
  will	
  do	
  both	
  approaches,	
  but	
  here	
  we	
  present	
  the	
  examples	
  for	
  the	
  first	
  approach	
  new	
  to	
  the	
  observa]onal	
  literature	
  
on	
  this	
  topic	
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“…you	
  don’t	
  reach	
  Serendib	
  by	
  ploung	
  a	
  course	
  for	
  it.	
  
You	
  have	
  to	
  set	
  out	
  in	
  good	
  faith	
  for	
  elsewhere	
  and	
  lose	
  
your	
  bearings	
  …	
  serendipitously.”	
  -­‐-­‐-­‐The	
  
―	
  John	
  Barth	
  	
  Last	
  Voyage	
  of	
  Somebody	
  the	
  Sailor	
  	
  
	
  
	
  
	
  
“…remember	
  that	
  there's	
  always	
  another	
  way	
  of	
  seeing	
  
things:	
  that's	
  the	
  beginning	
  of	
  wisdom.”	
  	
  
―	
  John	
  Barth,	
  Giles	
  Goat-­‐Boy	
  	
  
	
  
	
  


