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General EnsembleGeneral Ensemble

Biogeochemical ModelingBiogeochemical Modeling

System (GEMS)System (GEMS)

 Uses sampling blocks rather than a wall-Uses sampling blocks rather than a wall-
to-wall designto-wall design

 Land Cover and Land Use Change areLand Cover and Land Use Change are
detected using multi-year detected using multi-year LandsatLandsat data data

 Carbon dynamics computed with GEMSCarbon dynamics computed with GEMS



GEMSGEMS

Liu et al., 2005, Environmental Management

CENTURY



Tan et al., 2005, Global BGC Cycles

SOC stocks - 1972 SOC stocks - 1972

Avg. Annual NPP, 1972-2001 Change in SOC, 1972-2001



DeNitrification-DeCompositionDeNitrification-DeComposition

Model (DNDC)Model (DNDC)

 DNDCDNDC
 Developed for agricultural systemsDeveloped for agricultural systems
 Carbon, nitrogen and trace gas emissionsCarbon, nitrogen and trace gas emissions

 Wetland-DNDCWetland-DNDC
 Developed for forested wetlandsDeveloped for forested wetlands

 Water, carbon, and nitrogen dynamicsWater, carbon, and nitrogen dynamics
 Uses Uses PnETPnET
 forest production, ecosystem C dynamics and

emissions of trace gases (CH4, N2O, NO, N2, NH3)





Kesik et al., 2005, Biogeosciences Discussions

Inventories of NInventories of N22O emissions (2000) and changes inO emissions (2000) and changes in

emissions (1990-2000) from European forest soilsemissions (1990-2000) from European forest soils



FORCARB2FORCARB2

 Forest carbon budget simulationForest carbon budget simulation

 Estimates based on inventory dataEstimates based on inventory data

 Includes projections of future timberIncludes projections of future timber
resourcesresources
 NAPAP NAPAP ((InceInce 1994) 1994)

 TAMM/ATLAS TAMM/ATLAS (Mills and Kincaid 1992, Haynes 2003)(Mills and Kincaid 1992, Haynes 2003)



Heath et al., 2004, Environmental Management

Current regional average carbonCurrent regional average carbon

density for forest ecosystem C poolsdensity for forest ecosystem C pools



Carbon Stock on Forestland and WoodCarbon Stock on Forestland and Wood

Products of the U.S., 1997Products of the U.S., 1997
(Total stock estimate: 57 billion metric tons)(Total stock estimate: 57 billion metric tons)

Birdsey and Lewis, 2002, 5th State and Local 
Climate Change Partners’ Conference



ChEASChEAS plan: Sub-regional plan: Sub-regional

modelingmodeling

 Validation at multiple scalesValidation at multiple scales
 Stand-level processesStand-level processes
 Landscape aggregationLandscape aggregation
 daily to annual time scalesdaily to annual time scales

 WetlandsWetlands
 Underrepresented land cover typesUnderrepresented land cover types

 Harvest/DisturbanceHarvest/Disturbance



ChEASChEAS plan: Sub-regional modeling plan: Sub-regional modeling

 Sources of differences betweenSources of differences between
models/measurementsmodels/measurements
 Mean errorMean error

 Error distributionError distribution

 Errors related to  grain sizeErrors related to  grain size
 30 m, 250 m, and 1 km30 m, 250 m, and 1 km





Biome-BGCBiome-BGC



Biome-Biome-

BGCBGC

Results Results ––

Park Falls,Park Falls,

1997-20031997-2003

y = 1.1007x – 0.2361
r2 = 0.3096



Biome-BGC Results, Park Falls,Biome-BGC Results, Park Falls,

1997-20031997-2003
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Wetland-BGCWetland-BGC

 Has a 2-layer soil model:Has a 2-layer soil model:
 Unsaturated & saturated layersUnsaturated & saturated layers

 Dynamic changesDynamic changes

 Water moves from saturated layer viaWater moves from saturated layer via
RHESSysRHESSys-based capillary rise function-based capillary rise function

 At present, only affects carbon & waterAt present, only affects carbon & water



Things to ConsiderThings to Consider

 What models should we use in thisWhat models should we use in this
Intensive?Intensive?

 What inputs and parameters do theseWhat inputs and parameters do these
models need?models need?

 Who will collect those data?Who will collect those data?


