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AHB Economic Sustainability

To evaluate the economic 
potential for drop-in biofuels 
produced from hybrid poplar 
in the Pacific Northwest and 
to estimate the regional 
impacts of  the industry on 
the region.  Inform and 
support the environmental 
sustainability work.
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Poplar Growth Model
Physiological Processes Predicting Growth (3-PG)
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3PG - Coppicing

Small, Monthly 
Contributions 
from Root

Roots 
Contribute 
Productivity

Target based on 
NPP, LAI, and 
Root Mass

Without Foliage 
3PG Model will 
not grow
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3PG - Coppicing Variables

Target LAI [>0]

Root 

Contribution [0 -1]

Root

efficiency [0-1]
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Coppicing -  Root Contribution
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3PG Web Application 
http://alder.bioenergy.casil.ucdavis.edu/3pgModel/

http://alder.bioenergy.casil.ucdavis.edu/3pgModel/
http://alder.bioenergy.casil.ucdavis.edu/3pgModel/
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Poplar Growth Model
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Poplar Growth Model
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Poplar Yields
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Irrigated Yield, Northern CA



hardwoodbiofuels.org

Non-Irrigated Yield, WA
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Conclusions

TBD
■ AHB Field Trial 

Validation
■ Volume Index 

Allometric Relations

● 3PG w/ Coppicing for 
Yield Prediction

● Simple Coppice Model
● Yields for the PNW
● Online Tool for 

interactive scenarios
● Inputs to Economic 

Models

4:20-4:40 pm: Varaprasad Bandaru, Can 
Short Rotation Hybrid Poplar Be a Promising 
Sustainable Energy Supply Source in Pacific 
Northwest Region?

Poster: Boon-Ling Yeo et al, The Bioenergy 
Crop Adoption Model (BCAM): Economics of 
sustainably producing hybrid poplars as a short-
rotation woody biomass feedstock in the Pacific 
Northwest

http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
http://www.nararenewables.org/2014conference/wp-content/uploads/2014/01/BandaruNWBCC2014.pdf
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Integrated Bioenergy Sustainability Assessment and 
Modeling Framework

Geospatial 
Bioenergy System
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Poplar 
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Yield Maps (Walla-Walla, WA)
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Poplar Yield Maps (Clarksburg, CA)
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Abstract

AHB is researching the potential development of a system for growing and converting hardwoods, in particular 
hybrid poplars, into biofuels, compatible with existing infrastructure. Predicting the economic and 
environmental viability of a biofuels industry based on poplar requires good estimates of the growth and yield 
of short rotation woody crops (SRWC) throughout the entire Pacific Northwest region. The Physiological 
Principles in Predicting Growth (3PG) model was selected and modified for SRWC, particularly for poplar 
plantation methodologies. The 3PG model was trained against field studies of poplar growth as a SRWC 
biofuel feedstock. The parameterized model was then applied to the entire Pacific Northwest region, using 
appropriate climatological and soil input data. Important findings from the model include; validation of the 3PG 
model for coppiced SRWC plantings, estimates of biomass feedstock yields under different irrigation patterns 
and weather conditions, and annual estimates for feedstock availability when combined with various crop 
adoption scenarios.
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Coppicing -  Coppice Date
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Coppicing -  Target LAI
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Poplar Growth Model
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Biomass Crop Adoption Model 
(BCAM)

Profit optimization model 
utilizing historical farming 
patterns and production 
economics to determine 
when poplar becomes a 
profitable alternative to 
other crops.
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BCAM - Multiple Regions
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Geospatial Biorefinery Siting Model

Inputs
● Feedstocks

■ Farm Gate Price
● Transportation Costs
● Facility Costs

■ Labor
■ Transportation
■ Economies of scale

● Distribution Costs

Outputs
● Biorefinery Locations
● Feedstock Used
● Cost Estimates
● Profit at various Fuel 

Prices
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GBSM Model


