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Assessing the

Sustainability of Virginia’s
Commercial Wood Supply

Steve Prisley
Director, Center for Natural Resources Assessment & Decision Support
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s Virginia’s wood usage sustainable?
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* \Virginia’s forests have
* Economic importance
* Environmental importance

* Forests require a long-term view
 Spatial distribution is critical
* Ownership matters
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s Virginia’s wood usage sustalnable?

e Current demands on forests
* Anticipated changes in forest area

e Data-driven baseline assessment,
considering
* Spatial distribution of resource
* Forest ownership patterns
* Analyzing what’s available
* Relevant metrics

* Modeling the future
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Current Demands on Forests
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Current Demands on Forests
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Current Demands on Forests
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Current Demands on Forests
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Current Demands on Forests
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Current Demands on Forests
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Anticipated changes in forest area
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Anticipated changes in forest area
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Anticipated changes in forest area

Mill Type
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Anticipated changes in forest area

Virginia Forest Change Projections

USFS: RPA Assessment
USGS: LandCarbon
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Data-driven baseline assessment

* Quantify inventory, growth and
removals (harvest)

e Forest area & distribution
* Focus on the private forest

* What portion of inventory is
“available”?

* Relevant metrics about
supply/demand,
growth/removals

Photo credit: John Pemberton
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Analyzing Availability

* |dentify “available”:

 VVDF Harvest data shows
where harvests have
occurred

* Are some landscapes less
likely to experience
harvest?

* E.g., slope steepness
shows decreasing harvest
likelihood with increasing
terrain slope
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Analyzing Availability

Slope
AR
- 4 Population
| Density
A Logistic
) Regression

Distance
to Road
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Forest ownership patterns

* 82% of Virginia’s forests are privately owned

* Forest tract size has significant impact on harvesting
efficiency and options available
* How much private forest is in small parcels?
* What proportion of harvests occur in these small parcels?

* To what extent are landowner decisions about harvesting related
to size of parcels owned?
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Forest ownership patterns

Forest Area by Forest Parcel Size Class
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Forest ownership patterns

Harvest Acres by Forest Tract Size Class
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Analyzing Available Supply

Available Inventory
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Relevant metrics- results by region

Private Inventory

235,809 216,971 175,551 106,823 179,005 914,158
(k tons)

Available private

225,898 210,431 162,476 93,046 146,276 838,126
Inventory (k tons)

Growth on Available

9,301 8,369 4,494 2,519 4,066 28,748
(k tons)

Removals/Harvest

5,517 5,757 1,722 1,228 1,191 15,414
(k tons)

Growth:Removals

) 1.7 1.5 2.6 2.1 3.4 1.9
ratio

Surplus growth
(k tons)
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Relevant metrics — results by product

* Inventory measures trees;
standardized definition for
sawtimber

* Markets measure products

 Distinction between sawtimber and
pulpwood can change over time,
across regions, etc.

e Balancing growth from inventory
with removals by product cannot be
exact
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Relevant metrics — results by product

All removals (FIA,
2012)

Removals from private
land (FIA, 2012)

Timber Product
Output (USFS, 2011)

Harvest Data (VDOF,
2011)

UGA Wood Demand
Res. Pgm. (2013)
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Relevant metrics- results by product

Private Inventory
(k tons)

Available private
Inventory (k tons)

Growth on Available
(k tons)

Removals/Harvest
(k tons)

Growth:Removals
ratio

Surplus growth
(k tons)
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Relevant metrics- results by product

e Corroborates results from
Rose, 2015:

“Forest land in Virginia is
maturing. Area of large-
diameter stands has been
increasing, while that of
medium and small diameter
stands has been decreasing.”
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Figure 3—Area of forest land by year and stand-size class,
Virginia.

Rose, A.K. 2015. Forests of Virginia, 2013
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Modeling the future

 Baseline assessment is a look at
the recent past

* Need a model that looks into the
future

* Our approach: the Spatial Wood
Supply Simulator (SWSS)
* Agent-based model
 Large, spatially-defined datasets
e Simulates wood supply chain
 Accommodates scenario analysis
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Modeling the future

* Mill locations/demands within
and near Virginia

 Forest inventory/location
* Transportation network: costs

e Simulation of bidding behavior by

wood buyers * 869 mills/demand pointsA

e 292,902 forest patches/plots
 Growth of forest volume over st patches/p
e Quarterly time steps for 30 years = 120

time cycles

e Multiple simulation runs to assess
variability
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Modeling the future

Timber sale in Shenandoah County,
VA

- 103.5 acres

- 1,023 tons hardwood sawtimber
- 3,027 tons hardwood pulpwood
- 839 tons softwood sawtimber

- 1,736 tons softwood pulpwood
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Modeling the future

Legend
Buyers
7 . b Hardwood Sawtimber

Timber sale in Shenandoah County, br e S S Softwood Pulpwood
VA: Buyers within 100 miles: IS Tl s eee | (O Softwood Sawtimber
- 15 hdwd sawtimber buyers & 4 (&) Timber Sale
- 0 hdwd pulpwood buyers e, Vi o7
- 7 sftwd sawtimber buyers 470/ P

- 1 sftwd pulpwood buyer : e
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Modeling the future

Legend
Buyers
; . ey Hardwood Sawtimber
Timber sale in Shenandoah S F AR b gy NS o Softwood Pulpwood
County, VA A 2 Wy o W ‘ " | () Softwood Sawtimber
- 15 hdwd sawtimber buyers 86 & ) iy J @ Timber sale
- 0 hdwd pulpwood buyers gy, it o7

- 7 sftwdsawtimber buyers
- 1 sftwd pulpwood buyer

Road distances in miles
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Modeling the future

Timber sale in Shenandoah
County, VA

15 hdwd sawtimber buyers
0 hdwd pulpwood buyers
7 sftwdsawtimber buyers

1 sftwd pulpwood buyer

Simulated bid prices per ton for
hardwood sawtimber

20.18

5

FPEHDLE TON O

29/52] | egend
&

@20.39

Buyers
Hardwood Sawtimber
Softwood Pulpwood
( ) Softwood Sawtimber

() Timber Sale
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Modeling the future

Winning bidders for each product

Compute:

Total stumpage revenue to
landowner,

Harvesting and transportation
costs,

Delivered prices to mills

FPEHDLE TON O

S CRUIRER LA L0

Legend

Buyers
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Timber Sale
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Modeling the future

Mills update inventory

If clearcut harvest, stand is
regenerated, age reset to zero
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Modeling the future

* Repeat bidding process for:
* 869 mills/demand points
» 292,902 forest patches/plots
e Quarterly time steps for 30 years = 120 cycles
* Multiple simulation runs to assess variability

* Repeat analyses with different assumptions regarding:
* Anticipated future demand
* Impact of new facilities
* Changes in policies to incentivize reforestation
* Etc.
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Modeling the future: example outputs

Harvest Removals - Tons

Millions

O R N W & U1 OO N 0 ©

2015 2020 2025 2030 2035 2040
e==Hwd Pulp ===Swd Pulp e==Hwd Saw ==Swd Saw
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Modeling the future: example outputs

Inventory - Tons
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Millions
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Hwd Saw: +96.8%
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Swd Saw: +77.3%

Swd Pulp: -18.8%
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Modeling the future: example outputs

Surplus Growth - Tons

Millions
w
o

2015 2020 2025 2030 2035 2040
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Modeling the future: example outputs
Product Price Index (1.0 = 2012)
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Summary

* Forest sustainability is crucial
* Environmentally
* Economically

* Thorough assessment requires:
* Huge datasets
 Spatial specificity
* Dynamic approach

 Work continues...
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