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C H A L L E N G E S  

• Data synthesis:  

volume, diversity 

• Modeling not scalable 

• Models are not accessible 

M U L T I - M O D E L  V A L I D A T I O N  

T A K E S  Y E A R S  

 

O N L Y  F R A C T I O N  O F  D A T A  

B E I N G  U S E D  

M O D E L I N G  I S  A  C O T T A G E  

I N D U S T R Y  

 

I N P U T S ,  O U T P U T S ,  A N D  

A N A L Y T I C A L  T O O L S  N O T  

S T A N D A R D I Z E D  

 

N O T  S H A R E D  O R  

R E P L I C A B L E  

N O  E A S Y  W A Y  F O R  N O N -

M O D E L E R S  T O  H E L P  



P E C A N  C O R E  

P O S T G I S  

D A T A B A S E  

M O D E L  A P I  

write 
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std 

output M O D E L  
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P E C A N  M O D U L E S  

Standardized inputs and outputs 

Reusable tools for execution, analysis, visualization 

Accessible interface 

Provenance: Transparent & Repeatable 







I N F O R M A T I C S  M O D U L E S  

Cowdery et al in prep 



META ANALYSIS POSTERIORS 



ENSEMBLE ESTIMATE 



Parameter 

Uncertainty 

Sensitivity Output 

Uncertainty 

UNCERTAINTY QUANTIFICATION 



*can easily be extended to 
driver and IC uncertainties 

* 

Prior 
Posterior 
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Uncertainty 

Sensitivity Output 

Uncertainty 

VARIANCE DECOMPOSITION 



N O R T H  A M E R I C A :  

M U L T I - S I T E  V A R I A N C E  D E C O M P O S I T I O N  

Dietze et al. 2014 JGR-B 
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I N T E R A C T I V E  V I S U A L I Z A T I O N  



Generalized Priors (weak) 

Prior 

Meta-analysis Posterior 

Posterior 

Prior Posterior 

Prior Posterior 

Prior Posterior 

Prior Posterior 

B A Y E S I A N  D A T A  A S S I M I L A T I O N  



Method: MCMC, block 

MCMC, emulated 

MCMC, EnKF, SMC 

Data 

Assimilation 



L A I  A S S I M I L A T I O N :  W I L L O W  C R E E K ,  

W I  

Viskari et al 2015 Ecological Applications 



Raiho & Dietze unpublished 



Serbin, Dietze, Townsend NASA TE 

HyspIRI Airborne Campaign 



NGEE - Tropics 



Carbon Uptake & Allocation 

Models require better representation of 
the diversity of plant traits & trade-offs 
dictating GPP and respiration, and their 

responses to environmental drivers. 



P E C A N  2 . 0  

Building a collaborative network 

Wisconsin 

UIUC 

BU 

BNL 

https://pecan2.bu.edu/pecan/status.php 

https://pecan2.bu.edu/pecan/status.php


P E C A N  2 . 0  
Enabling multi-model synthesis & forecast 

M O D E L  

M O D E L  

M O D E L  

M O D E L  

Live: 

ED2, SIPNET, DALEC, 

LINKAGES, BIOCRO, PRELES 

 

In progress: 

CLM, FATE, MAESPA, G’DAY, 

LPJ-GUESS, MAAT 

 

On deck: 

LPJwsl, LANDIS, JULES, 

ACONITE, SIB, SIBCASA, 

TEM, DAYCENT, LM3, LM3-

PPA, … many many more 

… 

M O D E L  



C O N C L U S I O N S  

• Data synthesis:  

Informatics tools to tackle volume, diversity 

• Common API, standards, and web 2.0 sharing to help make 

modeling scalable 

• Web-based tools to help make models accessible 

• Bayesian analysis tools for tackling challenges of data-model 

synthesis (data assimilation) & assessing uncertainties (variance 

decomposition) 

• Evolving model evaluation and benchmarking tools to enable 

model improvements  



http://pecanproject.org 
https://github.com/PecanProject 
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