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Why	  BeTR	  
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Layered	  Methane	  Model	  
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s:	  solid	  phase	  
g:	  gas	  phase	  
w:	  aqueous	  phase	  
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different	  chemical	  tracers	  
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Flexible	  biogeochemistry:	  
Soil-‐BGC	  .or.	  Soil	  CENTURY	  

Universal	  transport	  of	  
different	  chemical	  tracers	  

Simulate	  direct	  observables,	  
e.g.	  soil	  surface	  flux,	  soil	  gas	  
composiJons	  and	  etc.	  



Tracers	  in	  the	  list	  

•  CO2X:	  CO2(g),	  CO2(aq),	  HCO3
-‐,	  CO3

2-‐	  
•  NO3X:	  HNO3(aq),	  NO3

-‐	  
•  NH3X:	  NH3(g),NH3(aq),	  NH4

+,	  NH4
+(sorbed),	  

•  O2,	  Ar,	  CH4,	  NO,	  N2O,	  N2	  
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•  HDO(g,	  l,	  i),	  H2
18O(g,	  l,	  i),	  H2

17O(g,	  l,	  i)	  
•  	  13CO2X,	  14CO2X,	  C18O16OX,C17O16OX,	  and	  etc.	  
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Flux	  Diagnos;cs	  
•  Surface	  diffusive	  exchange	  
•  Arenchyma/parenchyma	  flux	  
•  Ebulli;on	  
•  Surface	  runoff	  loss	  (poten;ally	  can	  be	  two-‐way)	  
•  Subsurface	  runoff	  loss	  
•  Subsurface	  leaching	  
•  Root-‐soil	  exchange	  
•  Freeze-‐thaw	  flux	  
•  Chemical	  net	  produc;on	  
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Test	  of	  transport	  core	  
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Expose	  the	  structural	  uncertainty	  

Below	  ground	  gas	  fluxes	  

Eddy	  flux	  product	  

gas	  concentra;ons	  

Below	  ground	  respira;on	   CO2	  frac;on	  
BGC	  or	  CENTURY	  
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Ø CLM4-‐BeTR	  can	  help	  understand	  the	  structural	  
uncertainty	  by	  conver;ng	  inside	  soil	  gas	  fluxes	  into	  
measurable	  concentra;ons	  and	  surface	  fluxes	  
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Ø At	  the	  Harvard	  forest	  site,	  the	  soil	  CO2	  loss	  is	  
dominated	  by	  the	  gas	  vola;liza;on	  through	  soil	  
surface,	  loss	  through	  other	  pathways	  is	  less	  than	  1%	  
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Ø Test	  and	  evaluate	  it’s	  capability	  for	  isotope	  transport,	  
and	  nitrogen	  transport	  	  
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