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OverviewOverview

Controversial opinionsControversial opinions
Forest type of interestForest type of interest
An optimization modelAn optimization model
ConsequencesConsequences and implicationsand implications
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Upper size limits on harvestsUpper size limits on harvests

SUPPORTIVESUPPORTIVE

Preservation, ecological value, firePreservation, ecological value, fire

NEUTRALNEUTRAL

OPPOSEDOPPOSED

Openings, densities, economicsOpenings, densities, economics
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Previous studiesPrevious studies

Forest typeForest type: Ponderosa pines: Ponderosa pines
Study areaStudy area: Southwest (CA, AZ): Southwest (CA, AZ)
CapsCaps: 16 inches: 16 inches
((Larson and Mirth 2001, Larson and Mirth 2001, CoughlanCoughlan 2003, 2003, AbellaAbella et al. 2006et al. 2006))

Negative effect on economicsNegative effect on economics

High densities of large trees benefit some, while impair othersHigh densities of large trees benefit some, while impair others

Limit shortLimit short--term timber production, increase stock in long termterm timber production, increase stock in long term
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Shade intolerant 65%

Douglas-fir Pseudotsuga menziesii 41%
Red alder Alnus rubra 11%
Ponderosa pine Pinus ponderosa            7%

Shade tolerant 35%

Western hemlock Tsuga heterophylla 19%
Western red cedar Thuja plicata 6%
Bigleaf maple Acer macrophyllum 3%
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Sample plots
(PNW-FIA)
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Northern spotted owls
(Strix Occidentalis Caurina)

Late-seral stage 
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Define a forest state Define a forest state 

2.842.842.482.483.253.255.395.395.37 5.37 5.855.85ThresholdThreshold
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largelarge
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mediummedium
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smallsmall
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ShadeShade--toleranttolerantShadeShade--intolerantintolerant
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Forest growth in a yearForest growth in a year

111,111111,111111,110111,110111,101111,101……000,010000,010000,001000,001000,000000,000
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Price movementsPrice movements
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Price change in a yearPrice change in a year

0.9390.0570.004

High 
(>824.1 $ m-3)

0.0620.8660.072

Medium
(>539.4 $ m-3,≤824.1 $ m3)      

0.0040.0670.928

Low
(≤539.4 $ m-3)

HighMediumLow

Price level at t+1 year

Price level at t
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Objective: Max NPVObjective: Max NPV
Policy: noPolicy: no capscaps, , 41 cm (16 in.) caps41 cm (16 in.) caps

Criteria:Criteria:
EconomicEconomic: NPV, annual harvest: NPV, annual harvest
EcologicalEcological: BA of large trees : BA of large trees 

latelate--seralseral forestforest
owl nesting habitatowl nesting habitat

OptimizationOptimization
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Optimization for NPV Optimization for NPV 

4.54.55.45.431.331.3Current

00.416.82.924,9885.3No caps

38.348.151.81.413,2018.741 cm caps

(%)(%)(m2/ha)
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Late-
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Effects on expected value of 
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Forest compositionForest composition

5.5101,0111.7011,001

6.2000,1002.2001,011

6.7100,0003.1101,001

10.6001,0003.8001,101

47.6000,00087.3001,001

(%)(%)No caps16 in. caps    (%)



15

Loss of timber incomeLoss of timber income

1,553 1,553 –– 2,3422,34261 61 -- 898911 11 -- 13 13 XXXX00,XX,XX00

10,943 – 11,025416 - 41937 - 54XX0, XX1

13,523 – 13,975514 - 53146 - 66XX1,XX0

21,011 - 21463798 - 81661 - 76XX1,XX1

NPV
($/ha)

Annual income
($/ha/y)

Percent
(%)
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SummarySummary

Opportunity cost ca. 12,000 Opportunity cost ca. 12,000 $$/ha /ha 

Loss of Loss of $$60 60 (lowest stock)(lowest stock) to to $$800 (800 (highest stockhighest stock) ) 
annuallyannually

Ecologically beneficial in terms of lateEcologically beneficial in terms of late--seralseral stage and stage and 
nesting habitat for spotted owlsnesting habitat for spotted owls
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ImplicationsImplications

Not sustainable by itselfNot sustainable by itself

Sustainable with unevenSustainable with uneven--aged managementaged management



Thank you!Thank you!
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Table 1. Structural definitions of late-seral forest and nesting habitat
Late-seral forest
Basal area (BA) at least 55.2 m2/ha
BA trees greater than 61.0 cm dbh _> 8.3 m2/ha
BA trees greater than 35.6 em dbh > 33.1 mZ/ha
BA trees less than 35.6 cm dbh > 8.3 m2/ha

Nesting habitat
BA at least 55.2 m2/ha
BA trees greater that 61.0 cm dbh > 13.8 m2/ha
BA trees greater than 35.6 cm dbh >_ 33.1 m2/ha
BA trees less than 35.6 cm dbh > I 1.0 m2/ha
BA Douglas-fir trees greater than 61.0 cm dbh > 1.2 m2/ha
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0.1830.13746.963.920.80.04300111116

0.0000.00036.752.316.00.00500111015

0.3030.17852.065.021.60.02400110114

0.0000.00035.652.216.10.00400110013

0.5390.82548.363.520.70.02100101112

0.0000.00031.849.815.10.00300101011

0.4060.52052.363.620.90.02400100110

0.0000.00035.749.315.20.0040010009

0.0010.02435.453.716.10.0270001118

0.0000.00014.930.37.30.0250001107

0.0000.00646.054.016.50.0020001016

0.0000.0008.720.94.40.0310001005

0.0000.05637.650.215.10.0110000114

0.0000.00014.528.77.10.0110000103

0.0000.01046.050.415.30.0020000012

0.0000.0007.918.23.80.066000000 a1

Owl-nesting 
habitatb

Late seral
forest

Probability of:Expected basal 
area 

of large trees 
(m2/ha)

Expected total 
basal area 
(m2/ha)

Expected total 
volume 
(m3/ha)
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of FIA plots in 

this state

Basal area  level by 
tree species 

and size
State
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0.000101010480.00110101016

0.0009913470.000991315

0.002101010460.03810101014

0.0009913450.00099-13

0.000101010440.02210101012

0.0009941430.00099911

0.031101010420.873---10

0.00099-410.004---9

0.0002234400.0002228

0.0001137390.0001117

0.0002234380.0012226

0.00011-370.0001115

0.0002234360.0002224

0.000111350.0001113

0.00122-340.007---2

0.000111330.000---1

ProbabilityHighMediumLowstate #ProbabilityHighMediumLowstate #

Decision when price is:Stand Decision when price is:Stand 

* 16 in. caps
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0.00014141480.000191516

0.00014141470.00519-15

0.00014141460.00019914

0.00314141450.00419913

0.00014141440.002191112

0.00314141430.01819-11

0.00614141420.00619910

0.0551--410.1061--9

0.000122400.0001228

0.0011335390.0061337

0.000122380.0021226

0.00611-370.06211-5

0.000122360.0021224

0.00513-350.0491--3

0.001122340.0231--2

0.067111330.476---1

HighMediumLowHighMediumLow Probability 

Decision when price is:
Stand
state #Probability 

Decisiona when price is:
Stand
state #

* No caps


