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Outline 3

 Introduction/Background

 The southeastern US is unique

 Research Goals

 Land use/cover transitions

 Management

 Methods

 Early Results

 Lessons Learned to Date



In the southeastern US, forests are dynamic
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 Planting/harvest cycle 
dominant decadal signal

Derived from 
Hansen et al 
(2013



Two major land change patterns in the region 
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 Land-use changes

 Forest  Agriculture

 Forest  Developed (urban)

 Agriculture  Developed (urban)

 Periodic land cover changes 
reflecting forest management

 Harvest, regeneration

 Changes in density/composition

 Naturally regenerating hardwoods 
 planted pine



2 parallel approaches to modeling past and 
future land use change
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 Globally gridded land-use change products

 Regional, expert driven socioeconomic analysis

 a limiting feature of previous studies has been the 
treatment of secondary forests as a single land use

 lumping passively managed or unmanaged forests with those 
that are intensively managed



Overall project goal 7

 To develop regionally refined land-use 
transition matrices that consider the 
economic structure of land management 
and land use decisions, incorporating 
forest management
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Year One Accomplishments 11

Study area (USDA Forest Service, Region 8)



Compilation of 
harvesting dataset  

FOR CALIBRATION, VALIDATION, AND BEYOND
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VDOF Harvest Records

 By law, all harvests in 
Virginia must be reported 
and inspected

 VDOF maintains a database 
of harvests and ancillary 
information

 Since 2014

 8127 harvests in Virginia

 43590 records in the 
database
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International Paper harvest records
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 Prior to 2007, when 
they divested their 
holdings

 Over 130,000 harvest 
records and ancillary 
data

 Over 170,000 records in 
combined validation set.



Mapping Moderate 
Intensity Forest 
Management

WITH MULTITEMPORAL LANDSAT
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Remote Sensing Goal 16

 Expand the classification of 
forests in the SE to include 
medium intensity
management

 Passive/low intensity = non-
industrial forests with minimal 
management activities

 Medium intensity management = 
common silvicultural practices

 controlling for planting density, 
thinning, fertilization and weed 
control

 High intensity management = 
genetic modification



Synthesis of Initial Management Classes 17

 Commercial Selection

 Thinning

 Total Harvest

In VDOF Database Management Intensity

From Airphoto Interpretation

 Persistent Forest
Random-generated points within forested parcels 
that have never been recorded in VDOF database

 Low/Passive

 Moderate

 Total Harvest

 Could be either

 Low/Passive
 Either broadleaf or 

needleleaf



18Vetted Harvest Records for late 2015-2017



Moderate intensity managed 
forests (Thins) have multiple NLCD 
classes
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Are Harmonic Regression Coefficients Good 
Predictors of Management Classes?

 Includes temporal 
information for training 
period

 Has been shown in other 
projects to be valuable for 
forest inventory

 Serves as the ‘base’ for 
multiple change detection 
algorithms

 CCDC & EWMA CD
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Harmonic Regression, Brooks, et al, 2012 and Brooks, et al., 2014



Harmonic Regression 
Computed for Region 8

Single harmonic 
calculated for region 
for 2009-2011 and 
2014-2016

(Yang 2017)
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 Random Forest 
Classification 
with cross 
validation

 Overall 
Accuracy 89%

 Needs 
additional 
persistent forest

Management class accuracy within pines



Landsat-derived LAI 
by management 
class for regional 
projections of 
productivity and 
fertility
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Synthesis of RS with Ecological Forecasting
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Synthesis and Intercomparisons

Copyright 2017 • Virginia Tech • All Rights Reserved

29

 Synthesis of 

 Landsat classifications

 At GLM scale

 Southern Forest Futures

 At GLM scale

 GLM Land Use transition matrices 

 Establish a baseline to quantify the 
impact of regionally-specific land 
use transition matrix.



Next steps 30

 Complete assessment of USGS Gap, Global Forest 
Change, and NLCD TCC products to supplement the 
base classification of pines to include thins.

 Applying the LAI models across management classes

 Upscaling the Southern Forest Futures projections to the 
GLM to finalize the baseline comparison between the 
GLM, NLCD, and Southern Forest Futures land use 
transition matrices.

 Completing the mapping of forest management intensity 
across the Southeast over time.

 Incorporating forest management and risk into the 
economic projections.



Questions? 31

V. Thomas, thomasv@vt.edu

Forest Resources & Environmental Conservation

Virginia Tech
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