
County and State Boundaries
Census Tract and 
Census Block Groups

Spatial Data – Required and Optional
Road Network

StreetMapTM Premium or 2010 US Census TIGER

ESRI  
(http://www.esri.com/data/streetmap)

Railroads - TIGER

US Census Bureau TIGER Shapefiles
(http://www.census.gov/geo/maps-data/data/tiger.html)

National Land Cover Dataset Future Land Cover Projections

US Geological Survey 
(http://landcover-modeling.cr.usgs.gov/get_data.php)

Soils - SSURGO

USGS National 
Elevation Dataset

USGS National 
Hydrography Dataset

Forest Inventory Plot Data

USDA Forest Service 
Forest Inventory and Analysis (FIA) Program
(http://apps.fs.fed.us/fiadb-downloads/datamart.html)

TPO                  or               WDRP

University of Georgia, Center for Forest Business, 
Wood Demand Research Program
(http://www.ugacfb.com/research/wdrp/)

USDA Forest Service, FIA Program,
Timber Products Output (TPO) Database
(http://www.srs.fs.usda.gov/econ/data/mills/#downloads)

Public and Protected Lands

US Geological Survey, 
National GAP Analysis Program
(http://gapanalysis.usgs.gov/padus/

Wood-Using Facilities (Mills)

ESRI ArcMap
Network Analyst Extension 

Service Areas and OD Cost Matrices

ESRI ArcMap
Thiessen Polygons

The Agents
Pulp Mills Saw Mills
Pellet Mills   Bioenergy Plants

Their Behavior
Bid on timber sales to meet their wood 
demand for each successive time iteration

The Factors

The Modeling Software

All of the data mentioned here provides 
information relating to dynamic levels of 
supply and demand of the resource and 
contributes to each agent’s goal of minimizing 
the cost of timber procurement, while 
obtaining enough wood to continue to operate.  
Distance from the timber stand to the mill is an 
important cost factor.
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ABMS
What is Agent-Based 

Modeling and Simulation?

Decisions, 
Data Requirements, 
Simplicity, Realism

Ex. 1 - Boundary Issues 
Where do you draw the line?

Ex. 2 - Plot vs. Pixel Data:
How Much Spatial Precision?

(1) Virginia mills buy timber outside of Virginia, and mills from other states buy timber 
inside Virginia.  Where is it best to stop modeling individual mills and timber stands?

(2) The Forest Inventory and Analysis program measures timber 
resources on 1/26 of an acre plots that represent ~ 6000 acres of forest.  
The National Land Cover Dataset alone illustrates that there is a lot of 
heterogeneity in the forest surrounding a plot.  Will data derived from 
satellite images improve the model?  Will the improved spatial 
precision make the model sluggish?  For example, distances from each 
pixel to each mill within 100 miles will need to be calculated.

Critical Data:
Distance 

from timber 
sale to mills

Price Data from Timber-Mart South

Big Data 

Big Decisions

“The world is increasingly complex, and the systems that need to be 
analyzed are becoming more complex.”

“…Agent-based modeling emphasizes the development of models 
that reproduce critical features of complex systems using component-
level rules.”

Michael J. North and Charles M. Macal. 2007. Managing 
Business Complexity: Discovering Strategic Solutions with 
Agent-Based Modeling and Simulation. Oxford University 
Press, Inc., New York, NY, USA.

*Except where noted, data was downloaded from USDA NRCS Geospatial 
Data Gateway    (http://datagateway.nrcs.usda.gov/GDGHome.aspx)


