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Multidisciplinary.expertise

A Manuela Oliveirda Mathematics and Statistics
http://www.uevora.pt

A Marc McDiIll T Operations research and forest managem
planning http://sfr.psu.edu/directory/mem14

A Laura Leitel Growthand yield modeling

A Jose BorgesOperations research and forest managemel
planning http://www.isa.utl.pt/home/node/369
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The context and our objective
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The context and our objective

Pennsylvania Forestland Area by Year
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The context and our objective

A 16.6 million ac.(6.7 million ha.) of forest (58% of
the state)

More foresttoday thenin the last 150years
A Maturing forest

World -classquality hardwoods

Suite of usesand values

A Vital to the economyand quality of life
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From Finley 2007



The context and our objective
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The context and our objective

Nationally, Pennsylvania ranks 17th in terms of the area of

forest land
* However, in terms of hardwood grownsgock volume,

Pennsylvania ranks #1 in thESA

From Grace 2010



The context and our objective

Major Forest Types of Pennsylvania

Oak/Pine
2%

HemlockMVhite pine
4%

Red maple/EIm/Ash
5%

Other

Oak/Hickory
46%

central and southern
areas

Morthemn hardwoods
41%

north and northwest

From USDA Forest Service 2002



The context and our objective

Forestland ownership

4%
230 Federal

State

H Local
549%0 20/
0

Businesses
17% Families and individuals

(over 500,000 owners)
From Butler 2007



The context and our objective

Total Income from Forest Land Over the Last 10\Years

$200,000 or more Missing
2% 11%

$100,000-$199,000
1%

$50,000-$99,999
2%

$10,000-$49,000
9%

$1,000-$9,999

12%
$1-$999 /

4%
From McDill 2007



The context and our objective

The needto-estimate taxable revenues

V Local governments and schabsétricts dependn property taxes
for revenue The amount of propertyx alandowner owes depends
onthe assessadhlue of their regbroperty (and, buildings, and
otherimprovements) anthe local tax ratéAssessed valuese
normally based on thfair marketvalue of each property.

V However forestand farm landownens Pennsylvaniavhose
propertiegneet certaircriteria can enroll in @referential tax
program commonlknown asClean and Green

From Jacobsen and McDill 2008



The context and our objective

Basic concept.of Clean and Green

Development

Pressure \

Higher
Land Values

From McDill 2007
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The context and our objective

Participation ini Clean and Green

A 2.7 million acres of forestland in 29 counties were
enrolled in Clean and Green in 2004
55 counties have C&G

A The amount of tax savings depends on:

The extent to which development pressure pushes up fair market
values above use values

The length of time since a-assessment

A In many counties there is no benefit because the last
reassessment was done long ago.

A In some counties, C&G values were once less than FMV
but are now higher.

From McDill 2007



The context and our objective

How to estimate taxable revenues?

A Forestvalues depend in large part on the species
composition of the stanth order to account for this
variation forproperty tax purposes, six forest types have
been defined foPennsylvania:

Softwoods

Miscellaneous Hardwoods

Select Oaks (>50% Red)

Other Oaks

Northern Hardwoods

Black Cherry (>4@0)
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From Jacobsen and McDill 2008



Materials and methods

The forest inventory and database

V FlA is a program of USDA Forest Service and is
providing the most comprehensive forest ecosystem
Inventory in the US.

V Inventories since 1997 have used a common design for
plot and tree data.

V Goal Is to reinventory each permaneplot every five
years.



Materials and methods

DEICIEECRNEIREEINIE data classification and/asgregating

|dentification of 8,539 combinations Plot x Condition
with Age > 0 zour observations

|dentification of 64 forestypesand 136 forest species
to be aggregated later intd6 forest type groups

|dentification of 287,967 tree records



