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CHALLENGES

Data synthesis:
volume, diversity

Modeling not scalable

Models are not accessible
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MULTI-MODEL VALIDATION
TAKES YEARS

ONLY FRACTION OF DATA
BEING USED

MODELING IS A COTTAGE
INDUSTRY

INPUTS, OUTPUTS, AND
ANALYTICAL TOOLS NOT
STANDARDIZED

NOT SHARED OR
REPLICABLE

NO EASY WAY FOR NON-
MODELERS TO HELP
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PEcCAn

pecanproject.org

PECAN MODULES

PECAN CORE \]

BETYdb.org

MODEL API
PECAN write .
WEB configs

POSTGIS
DATABASE

std
output

Standardized inputs and outputs
Provenance: Transparent & Repeatable
Accessible interface
Reusable tools for execution, analysis, visualization
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INFORMATICS MODULES

RAW

l CONVERT

STANDARD i Convert

} netCDF CF
netCDF CF ‘ ) l Extract
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PROCESSED
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Cowdery et al In prep



META ANALYSIS POSTERIORS
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UNCERTAINTY QUANTIFICATION

__ Output SenSItIVIty
Uncextainty -
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Parameter*

Growth Respiration
Fine Root Allocation
Leaf Turnover Rate
Specific Leaf Area
Vemax

Seedling Mortality
Mortality Coefficient
Reproductive Allocation
Photosynthesis min temp
Quantum Efficiency
Root Turnover Rate
Seed Dispersal

Root Respiration Rate
Stomatal Slope

Leaf Width

*can easily be extended to
driver and IC uncertainties

VARIANCE DECOMPOSITION Prior
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NORTH AMERICA:
MULTI-SITE VARIANCE DECOMPOSITION
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INTERACTIVE VISUALIZATION

[Y Terrestrial Ecosystem Scie X [Y) EBI Results X Shawn
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Results

Select a specific run.
Run ID
2000014596
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BAYESIAN DATA ASSIMILATION

Forecast Step

1: Initial State

Analysis Step

2: Forecast
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Advanced Edit

Select a file to edit.

File Selection
pecan.xml

Start Over Continue

Data
Assimilation

<7Eml version="1.0"7=
<pecan:
<assim.batchz

<method=hruteforce</method= 4"‘*"‘-""
<iter=2500</ter=

<digg.plotiter-25</diag.plot.iter-

<param.names:
<param=YOUR_PARAM_1</param:=

<param=YOUR_PARAM_2</param:

<param=YOUR_PARAM_3</param:=

</param.names:

<jUmps
<adapt=25</fadapt=
<adj.min=0.1</adj.min>
<ar.target>=0.5</ar.target>

<fjlumpz

<inputs:>
<filex

Method: MCMC, block
MCMC, emulated
MCMC, EnKF, SMC

«format=Ameriflux. LZ</format:
<data.model=
<likelihood=Laplace</likelihocd=
<variable.id=297 </variable.id>
</data.model=
</filex
<finputs:>
</assim.batch>
<outdir=/home/kooperfoutput/PEcAn_93000000006</outdir=
<database=
<bety=
<User=bety</user=
<password=bety</password:>
<host=localhost</host=

<dbname=bety</dbnamsg:>

save

The PEcAn project is supported by the National Science Foundation (ABI # 1062547, ARC
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Ecosystem

Model

HyspIRI Airborne Campaign

Remote Sensing Data
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NGEE - Tropics
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L1 Carbon Uptake & Allocation

Key Processes

Light Interception
COy + HpO Transfer

. O Response of Photosynthesis
Photosynthesis Light to Key Drivers
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PECAN 2.0

Building a collaborative network
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https://pecan2.bu.edu/pecan/status.php

PECAN 2.0

Enabling multi-model synthesis & forecast

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




CONCLUSIONS

- 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 iImprovements
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