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Intentions of FET

Bioclimatic variation and limits of traits
Biogeography of functional diversity
Cross-categorial trait correlations
Acclimation of traits

Bottom-up redefinition of PFTs

Model parameter estimation and data assimilation



List of traits to be addressed

Plant functional
Traits

Tissue longevity

Maximum stomatal conductance
Stomatal sensitivity

Maximum photosynthesis rate
Maximum carboxylation rate
Maximum electron transport rate
Temperature dependency of Vcmax
Temperature dependency of Jmax
Temperature dependency of Rd
Basal respiration rates

Growth respiration rates
Construction costs

Nutrient concentration (N, P)
TNC content
C,N,P-Retranslokation efficiency
Tissue compound composition
Phenology

N, P-Uptake rates of fine-roots
Frost tolerance

Salt tolerance

Maximum relative growth rate
Shade-tolerance

Plant structural
traits

Specific leaf area

Leaf dry matter content

Leaf shape

Maximum leaf length

Leaf clumping

Wood density

Mean diameter of xylem vessels
Xylem conduit area per stem area
Xylem conductivity / cavitation
Trunk taper

Sapwood taper

Wood type

Maximum rooting depth
Specific root length

Fine root diameter
Adventitious root growth
Maximum height

Maximum diameter

Bark thickness

H-D allometries

Crown area-D allometries
Leaf area-sapwood area-ratio
Leaf mass-sapwood area-ratio
Mass allometries

Adult crown transparency
Crown shape in the open

Demographic
traits

Seed mass

Seed terminal velocity
Seed longevity / seed bank
Serotiny

Time to reproduction
Dispersal distance
Dispersal mode

Masting cycle
Regenerative reproduction
Plant life span
RGR=f(light)
Mortality=f(growth)

Ecosystem functional
traits

Leaf decay rates

Coarse woody debris decay rates
Interception intensity

Mykorrhizal association

N-Fixation

Basal isoprene emission rates
Basal monoterpene emission rates
General palatability

Susceptibility to deer browsing

Work in progress



Design criteria

Hierarchical Structure

Identity Principle

Flexible aggregation

Assimilation of general meta data from external sources
Compatibility with existing literature

Relational
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A snapshot of the database

Taxonomy
Distribution

Data
Source

SpeciesDistribution
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ListLocationID SpeciesDatabaselD
SpeciesDistrbutionStatusiD SpeciesGenusID
Comments SpeciesFamiyID
SpeciesClassID
SpeciesRankID
SpeciesLifeformID
- SpecieseafTypelD
SpedesSynonymClonelD SpeciesLeafShapelD
SpecieslD SpeciesN-FixationID
SpeciesSynonymClone SpeciesMycorrhizalD
Author SpeciesWoodAnatomyID
Kind SpeciesRootMorphologyID
Comments o D
SpeciesOriginID
SpeciesBWIID
EnzEuropaealD
SubSpeciesOf
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Trait_SourceObservationLink
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ObservationID
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LocationID
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TreelD
StandID
OrganlD
Comment

ObservationD

TraitSeedMass

‘TraitSourceObservationLinkID
TraitListD
MeasuredGenerativeUnitTypeID
MeasuredGenerativeUnitlD
SeedMassMin

SeedMassMax

SeedMassMean
SeedMassMeanSTD
OriginalSeedMassMin
OriginalSeedMassMinValue
OriginalSeedMassMinUnitID
OriginalSeedMassMax
OriginalSeedMassMaxValue
OriginalSeedMassMaxUnitlD
OriginalSeedVassMean
OriginalSeedMassMeanvalue
OriginalSeedMassMeanUnitlD
Comments

TraitDispersalDistance
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MeanDispersalDistanceMin
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Comments
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TraitPlantLifeSpan

raitSource0 sonLirkD
TraitListlD

PlantLifeSpan
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| PlantLifeSpanExtreme
Comments

TraitMaximumHe

TraitSourceObservationlinkD
TraitlistlD

MaximumHeight
MaximumHeightMin
MaximumHeightMax
MaximumHeightExtreme
Comments

Trait_ObsReflinkD
TraitlistlD
TraitSLAMethodID
TraitSLA
TraitSLAUNItID
TraitSLADetailsID
CorrectionFactor
SLAStandardvalue
SiteReplicatesMin
SiteReplicatesMax
TreeReplicatesMin
TreeReplicatesMax
LeavesPerTreeMin
LeavesPerTreeMax
LeavesPerSiteMin
LeavesPerSiteMax
LeafDry\Weight
LeafDryWeightUnitiD
Leafry\WeightDetailsID
LeafArea
LeafArealnitlD
LeafAreaDetaislD

| Comments

\—‘ Observatonid

/— | LocationD CimatelD
ListLocationID LocationID

LocationExposureID ClimateTypeID

LocationReliefID Comment

LocationName

Alttude i

Latitude | SolD

Longitude ?LacahonID

Comment SoiTypeFAOGtelID
SoiTypeFAQID
SOIL TypeUSDAID
SoiOrderUSDAID
SoilGeoSubstratelD
SoiTexturelD

SezsonlD SoiHydrologyTypeID

MonthiD SoiDrainageClasslD

StarthonthiD SoilPottingMixesID

| EndMonthID SoiDepth

DOYD BukDensity

StartDOYID \aterCapacity

| EndDOYID oH

PeriodDays CEC

TmeOfDayID N

StartTimeOfayID SoM

EndTie0fDay1D StoneContent

| Comments Comment

MicroEnvCategoriallD
MicroEnvLightMethodID
MicroEnvLightMeasPosID
MicroEnvTempMeasTypelD
Frequency

‘StandAgeClassID

| StandDisturbancelD

| StandManagementID
 StandChemicalPerturbationID
StandvixturelD
standstructureld
StandFormerlandUseID

| StandAzonalForestTypelD

| StandZonalvegetationTypelD
‘StandAge

| StandHeight

| StandDBH

BasalArea

| TreeDensity

LAI

| CrownCover

Specieshumber

:Comment

\ MicroEmDetaislD
MicroEnvID
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MicroEnvDetails
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UnitlD
ValueDetailsID
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TreeD
TreeDamagelD
TreeVitalityStatusID
TreeAgeClassID
TreeCrownClassID
TreeAge

Dbh

TreeHeight
Sap\oodArea
SeedOriginLatitude
SeedOriginLongitude
SeedOriginAltitude
Comment

OrganD
OrganTypelD
OrganTissueType
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FEldb
Examples

- A data-assimilation framework to invert model
parameter estimates (hard traits) from various
kinds of measurements (soft traits)

- A case study: Old-growth biomass trajectories



A data-assimilation framework to invert parameter
estimates (hard traits) from various kinds of
measurements (soft traits)
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e Bayesian approach and MCMC inversion technique



CCDAS: a global carbon cycle data
assimilation system
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Case study:
Old-growth biomass trajectories
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Old-growth biomass (kg C m'2)
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Two traits that may help
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Old-growth equilibrium biomass
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Canopy mortality (m)

Comparing vegetation zones
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Thank’s for your
attention!



