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PalEON Goals
● Validation

– How well do current models simulate decadal-to-centennial ecosystem 
dynamics when confronted with past climate change, and what factors 
most limit model accuracy?

● Inference
– What net carbon fluxes are compatible with an observed species 

composition and disturbance regime? Was the terrestrial biosphere a 
carbon sink or source during the Little Ice Age and Medieval Climate 
Anomaly?

● Initialization
– How sensitive are ecosystem models to initialization state and 

equilibrium assumptions? Do data-constrained simulations of 
centennial-scale forest dynamics improve 20th-century simulations?

● Improvement
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Historical Vegetation Potential Vegetation

Goring in prep Ramankutty & Foley 



  

Species Composition
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Phase 1: Validation



  



  

Temperate Broadleaf Deciduous
850 AD

CMIP5/PMIP3 “Last Millennium”



  

C3 Grass
850 AD



  

C3 Crop
850 AD



  

Centennial Sensitivity Analysis
ED2 model, Harvard Forest

Growth 
Respiration 

(proportion)

Reproductive 
Maturity 
(height, m)

Brett Raczka & Ken Davis, PSU
See Poster 128



  

Phase 2: Assimilation



  

State-Variable Data Assimilation

P ∣y ∝P  y∣P 
Updated State Data Model



  

DBH Increment

UNDERC

Three 0.05ha plots

Data: Sam Pecoraro



  



  



  



  



  



  



  

Phase 2 Goals

● Proof of concept: 
Assimilate 1000+ yrs for 5 sites
– Data: pollen proxy, tree rings, settlement & modern 

inventory

– Drivers: CMIP5 GCM downscaled realizations
● Ensemble of CMIP5 GCMs
● Ensemble of downscaled realizations

● Expand to regional scale
– Inference

– Initialization for the modern



  

Where we are now...

● GCM downscaling more complex and time 
consuming than anticipated...

● Very little proxy data independent of vegetation



  

● New PLS
● Experimental design
● HIPS

PalEON2

● Tree rings
● Charcoal
● Paleo-climate
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