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Ju & Masek 2016
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cohort-specific model

30-minute photosynthesis and fluxes

daily growth and allocation
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FATES operates at multiple scales of a forested 
ecosystem



Adrianna Foster – afoster@ucar.edu

Legacies of forest types in boreal North America
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Wildfire severity impacts post-fire organic layer depth 
and forest regrowth
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Differences in forest type feed back to climate
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Incorporation of vegetation feedbacks improves 
model performance

UVAFME

permafrost dynamics

wildfire dynamics

nutrient dynamics

Foster et al. 2019
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Applying these concepts with FATES

Bonanza Creek



Simulations with FATES

spruce birch/aspen

larch



Simulations with FATES



Differing forest types

VS



Belowground conditions – soil moisture



Belowground conditions – soil temperature



FATES and Hillslope Hydrology
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FATES and Paleoecology

Solomon et al. 1980Solomon & Webb 1985



FATES and Paleoecology

Bonan & Hayden 1990
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Difficult to calibrate across all scales
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FATES complexity modes

Satellite Phenology
One cohort and patch

Observed LAI for each PFT
No disturbance, growth, or mortality

No Competition
All PFTs given a fixed area to grow

Growth & disturbance
Fixed biogeography

Prescribed Biogeography 
Growth, disturbance, and competition, 

but only where each PFT actually grows

Full FATES
Growth, disturbance, and 

competition everywhere

cohort

patch

fixed area

only some PFTs allowed

all PFTs allowed
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/turnover

Competition

Recruitment

LAI, Structure, PFT area: SP mode

LAI, Structure, PFT area: NPP mode

Structure, PFT area: LAI mode

PFT area: Nocomp mode

Full dynamics

Calibration cascade

Satellite Phenology: what 
parameters are important?
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FATES Satellite Phenology PPE

Objectives:
1. Sanity check on which parameters actually have an effect 

in SP mode
2. Sensitivity to parameters

Methods:
Borrow from CLM PPE methodology:
1. Initial one-at-a-time min/max sensitivity experiment
2. Use “sparse grid” to save on time



Parameters
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117 parameters
photosynthesis
radiation
leaf traits
phenology
allometry
demographics
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Many parameters had no effect

117 total parameters
36 had an impact:
• GPP
• transpiration/LH
• soil temperature
• soil moisture
• albedo
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Changes in GPP

Grid cell average
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Changes in GPP

Grid cell average

clumping index clumping index
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Parameter effect – top 20
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GEDI

ECOSTRESS

OCO-3 (SIF)



Thank you!
afoster@ucar.edu

@LadyFortran
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