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EBlI Modeling Program: Broad Objectives

Evaluate the production and sustainability of second-generation,
lignocellulosic feedstocks.

Use mechanistic understanding of plants and ecosystems to provide
the best estimates of potential productivity from existing and future
lignocellulosic feedstocks.

Support decisions related to crop selection, management, and
improvement for productivity and ecosystem services
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BioCro, Our Feedstock Productivity Model
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Calibration, Validation, and Prediction:
Sugarcane Yield
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US Feedstock Production Potential

Miscanthus Switchgrass Sugarcane Willow
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Other crops under development: Agave, Arundo, Poplar, Pine /



Global Feedstock Production Potential

Sugarcane




Farm-Scale Predictions
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Marginal Land Available for Biofuel
Production
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Regional and Global Climate Change Effects

Observed change in surface temperature 1901-2012 1901-= 2010
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IPCC AR5, 2014



Willow: CO, mitigates Temperature effect
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Sugarcane: Temp increases yield, CO, doesn’t
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Sugarcane: Precipitation at future Temperature,
and CO,
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Model-Data Synthesis

* Open-access, open-source software and data to advance second-
generation bioenergy feedstock production



Ecosystem Models: a Data “Scaffold”
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BETYdb:
Biofuel Ecophysiological Traits and Yields Database
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Welcome to BETYdb

The emerging biofuel industry may aid in reducing greenhouse gas

. . . . _ Q SEARCH TRAIT AND YIELD DATA
emissions and decreasing dependence on foreign oil importation.

How to develop and implement biofuel crops in an ecologically [ - =
and economically sustainable way requires evaluating the
growth and functionality of biofuel crops from the local scale to
the regional scale. BETYdb has been developed to support
research, agriculture, and policy by synthesizing available
information on potential biofuel crops.

& COMPARE CROP FORECASTS

Crop Model Maps




Genus

BETYdb:
Database of Biofuel Traits and Yields
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PECAN:

The Predictive Ecosystem Analyzer

BETYdb:

Biofuel Ecophysiological Traits and Yields Database
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Meta Analysis

Priors
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Model Parameters

Specific Leaf Area
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Data Assimilation
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Variance Decomposition: Sources of uncertainty
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A look at current and future research



Dynamical Met Downscaling

Available Data:
ERA-INT 6 hr ~50km grid
Dynamical Downscaling:
1987-2013 at 1 hr @2, 6, 12 km
Statistical Downscaling

IPCC/CMIP-5
\ '—* | 1950_2100 @ o o o
2km 4 X 4 scenarios X 5 models

With: Scott Capps, UCLA / Aliveritum; Tao Lin NCSA / CyberGIS program



Light Interception: 1 vs 3 dimensions
Ray.Tracing’

1 ]
AN @ (b)
' "N PR
h —~—f N |
] S o -~
?“\ B - i
(W e
] ) ! F) § f

X

\ Leaf angle|
Le:af Dess Leaf curvature
height radius -

Song et al, 2013

= )J 7 Leaf width

k4
Leaf length

Photosynthetically Active Radiation (W m2)
With Qingfeng Song, Xin-Guang Zhu, Yu Wang Chinese Academy of Sciences



3D Canopy + Ray Tracing Model
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Light Interception: 8AM
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Light Interception: Noon

Unpublished



Light Interception: Asymmetric Row Spacing

Unpublished



Effect Row Spacing On Photosynthetic C gain
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3D Imaging (as input to Ray Tracing Model)




Google

Climate Regulating Value Calculator
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Conclusions

Model-data synthesis informs research, management, and policy

Many species are potential biofuel feedstocks

Simulation to explore future scenarios: climate, breeding, management
Coordinated informatics and simulation efforts
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