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The benefits of expanding climate-smart forestry in Pennsylvania 

BOX 2. CLIMATE-SMART FORESTRY PRACTICES IN PENNSYLVANIA 
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The consequences of not pursuing climate-smart forestry 
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Figure 1. Simplified systems view of land uses and sectors influencing forest carbon stocks and sequestration. The 
forest sector (gray box) shows the forest carbon pools and transfers used in the CBM-CFS3 and CBM-HWP-PA 
models. For DOM (dead organic matter) pools, “very fast”, “fast”, “medium”, and “slow” refer to various 
decomposition rates of dead organic matter in the forest ecosystem. Transfers between the land use sector (blue 
box) and the forest sector (gray box) represent land use changes (either forest loss or forest gain). Product 
substitutions (red outline) represent the use of harvested wood in place of other materials in the economy. Adapted 
from Kull et al. 2019 and Nabuurs et al. 2007. 
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Forest Ecosystem Model  

Figure 2. Modeling inputs and process for CBM-CFS3. Adapted 
from Kull et al. 2019. 
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Harvested Wood Products Model  

 

Figure 3. Pathways for carbon in harvested wood products in CBM-HWP-PA model used for analysis of the fate of 
harvested carbon in Pennsylvania. 
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Identifying Forest Management Priorities  
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Developing Modeling Scenarios  

Business-as-Usual Baseline  
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Table 1. Pennsylvania BAU ecosystem disturbance parameters. Values are based on historical average rates from 2007-
2019. All carbon values are in metric tons (t C). 

Land-use change 
Forest loss -25,829 acres/year Forest gain +8,535 acres/year 

Natural disturbances 
Wildfire 2,373 acres/year Disease 9,778 acres/year 

Insect defoliation 118,193 acres/year Abiotics 12,486 acres/year 

Insect mortality 924 acres/year   

Forest management practices 
Prescribed fire  
(~40% understory consumption) 

6,590 acres/year   

State forests 
Clearcut 
(90% merchantable biomass 
removal) 

7,894 t C/year  
(1,405,759 cu ft/yr) 

Group selection/overstory 
removal* 
(30% merchantable biomass 
removal) 

95,869 t C/year 
(13,122,108 cu ft/yr) 

Shelterwood cut* 
(50% merchantable biomass 
removal) 

206,873 t C/year 
(27,817,108 cu ft/yr) 

Thinning 
(30% merchantable biomass 
removal) 

49,718 t C/year 
(6,857,414 cu ft/yr) 

Private forests 
Clearcut 
(90% merchantable biomass 
removal) 

49,462 t C/year 
(8,662,052 cu ft/yr) 

Shelterwood cut* 
(50% merchantable biomass 
removal) 

173,546 t C/year 
(20,893,002 cu ft/yr) 

Seed tree cut* 
(70% merchantable biomass 
removal) 

281,346 t C/year 
(38,611,505 cu ft/yr) 

Group selection/overstory 
removal* 
(30% merchantable biomass 
removal) 

205,761 t C/year 
(28,368,271 cu ft/yr) 

Diameter limit cut* 
(70% merchantable biomass 
removal) 

203,833 t C/year 
(27,960,055 cu ft/yr) 

Thinning 
(30% merchantable biomass 
removal) 

543,168 t C/year 
(73,248,434 cu ft/yr) 

US Forest Service/other Federal forests 
Shelterwood cut* 
(50% merchantable biomass 
removal) 

21,911 t C/year  
(3,023,309 cu ft/yr) 

Thinning 
(30% merchantable biomass 
removal) 

66 t C/year 
(9,349 cu ft/yr) 

Group selection/overstory 
removal* 
(30% merchantable biomass 
removal) 

11,660 t C/year 
(1,652,656 cu ft/yr) 

  

*Applies to hardwood forest types only 
   

 

Alternative Management and Disturbance Scenarios  
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Table 2. Pennsylvania BAU HWP parameters. Values are based on most recent available data from 2007-2020. 
Percentages may not sum to 100% due to rounding. 

Roundwood exports 
Softwood exports 0% Hardwood exports 1.34% 

Commodity distribution (proportion of carbon distributed to various commodities) 
Softwood commodities 

Sawlogs 8%  Pulpwood (from mill residue) 17.8% 

Veneer logs 0.01% Composite panels (from mill 
residue) 

1% 

Pulpwood 39.5% Bioenergy (from mill residue) 12.4% 

Composite panels 0.4% Unused mill residue 7.4% 

Posts, poles, pilings 0.01% Fuel (from exported roundwood) 0% 

Other industrial uses 13.4% Paper (from exported roundwood) 0% 

  Wood (from exported roundwood) 0% 

Hardwood commodities 
Sawlogs 29.5%  Pulpwood (from mill residue) 26.4% 

Veneer logs 0.9% Composite panels (from mill 
residue) 

3.1% 

Pulpwood 19.7% Bioenergy (from mill residue) 11.2% 

Composite panels 2.9% Unused mill residue 4.2% 

Posts, poles, pilings 0.3% Fuel (from exported roundwood) 0.7% 

Other industrial uses 0.4% Paper (from exported roundwood) 0.2% 

  Wood (from exported roundwood) 0.4% 

Product half-lives 
Domestic use 

Softwood lumber 47.2 years  Posts, poles, pilings 30 years 

Hardwood lumber 22.9 years Other industrial uses 30 years 

Composite panels 27 years Bioenergy 0 years 

Pulp 3 years   

International use 
Wood 30 years  Fuel 0 years 

Paper 2 years   

Product retirement 
Sawlogs 67.2% landfill  

15.7% energy recovery  
17.1% recycled 

Pulp 25.6% landfill  
6.7% energy recovery  
68.2% recycled 

Veneer logs 100% landfill Composite panels 100% landfill 

Composite panels 100% landfill Other industrial uses 100% landfill 

Landfills 
Decomposable materials 50% Methane generation rate k Paper: 0.06 m3/yr 

Wood: 0.03 m3/yr 
Landfilled product half-lives Paper: 12 years 

Wood: 23 years 
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Table 3. Scenario parameters for Pennsylvania. All carbon measurements are in metric tons (t C). Scenarios marked with * 
are included in the Portfolio scenario. 

Forest management scenarios 
Changes in rotation length 

Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Altered 
Rotations* 

Increase average harvest 
age of hardwood stands  

Minimum age of 
allowable harvest  

+30 years on all 
hardwoods to 2170  

Hardwood rotations: 70-80 
years→100-110 years  

 Decrease average harvest 
age of aspen stands for 
wildlife habitat 

 -10 years on aspen to 2170  Aspen rotations: 40 
years→30 years 

Tree planting 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Afforestation 
GGRA 2030 

Increase afforestation,   
following GGRA targets, 
to 2030 

Annual afforestation 
rate  

+2,376 acres/year to 2030; 
then return to BAU rate  

+23,760 acres afforested  

Afforestation 
GGRA 2050* 

Increase afforestation, 
following GGRA targets, 
to 2050 

Annual afforestation 
rate 

+2,376 acres/year to 2050; 
then return to BAU rate 

+70,280 acres afforested 

Afforestation 
Scale Up 2030 

Increase afforestation, 
scaled up 10x GGRA 
targets, to 2030 

Annual afforestation 
rate 

+23,760 acres/year to 2030; 
then return to BAU rate 

+237,600 acres afforested 

Afforestation 
Scale Up 2050 

Increase afforestation, 
scaled up 10x GGRA 
targets, to 2050 

Annual afforestation 
rate 

+23,760 acres/year to 2050; 
then return to BAU rate 

+712,800 acres afforested 

Silvopasture* Increase silvopasture 
adoption (low-density 
planting of trees in 
pastureland; does not 
remove land from 
productive pasture use) 

Annual silvopasture 
planting rate 

+15,250 acres/year (0.5% of 
eligible acreage) to 2170 

+2,287,500 acres in 
silvopasture system 

Maintaining forest health and regeneration 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Restocking* Increase supplemental 
planting to restocking 
understocked stands 

Annual supplemental 
planting rate 

+4,508 acres/year to 2170  +626,200 acres restocked  

Timber Stand 
Improvements* 

Increase TSI and wildlife 
habitat treatments, 
following GGRA targets 

Annual thinning rate +14,892 acres/year to 2170  +2,223,800 acres thinned 

Annual prescribed fire 
(Rx fire) rate 

+25,000 acres/year to 2170 +3,750,000 acres treated 
with Rx fire 

Reduced 
Deforestation* 

Decrease rate of 
permanent forest loss 
(deforestation), 
following GGRA targets 

Annual deforestation 
rate 

-5,149 acres/year to 2170 +772,450 acres conserved 

Reduced 
Diameter Limit 
Cuts* 

Eliminate diameter limit 
cutting (DLC, i.e., high 
grading) on private 
lands; transition to 
sustainable selective 
harvests (modeled as 
seed tree cuts) 

Annual DLC removals -30,559 t C/year (15% of 
DLC in BAU) until DLC=0 in 
2027; DLC removals remain 
at 0 to 2170 

203,833 t C/year 
(27,960,055 cu ft/year) 
transitioned to sustainable 
selective harvests   

 Annual seed tree 
removals 

+30,559 t C/year until 2027 
(transitioning removals from 
DLC to seed tree cut); seed 
tree removals remain at 
485,078 t C/year to 2170 

Control Deer 
Browse* 

Increase rates of 
successful deer browse 
control (i.e., fencing) to 
encourage better 
natural regeneration 

Annual deer browse 
control rate 

+14,459 acres/year to 2170 +1,985,496 acres 
controlled 

Climate change 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Climate 
Change 
Growth 

Project impacts of 
climate change on 
future forest growth 

Annual growth rate +0.3% average increase in 
growth (ranges by forest 
type, 0.05-0.6%) to 2170 

- 
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Climate change, cont. 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Climate 
Change 
Disturbance 

Project impacts of 
climate change on 
future natural 
disturbances 

Annual disturbance 
rate (applies to natural 
disturbances in Table 1)  

+10% acres/year to 2170 - 

 Annual disturbance 
severity 

+10% severity/year to 2170  

No harvest activities 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

No Harvest Reduce all harvest and 
thinning activities on all 
lands 

Annual harvest rate -100% acres/year to 2170  -100% acres/year of 
harvesting and thinning 
management practices  

 Annual thinning rate -100% acres/year to 2170  

 Annual DLC rate -100% acres/year to 2170  

Wood utilization scenarios 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Bioenergy 1  Diversion of mill residues 
from pulpwood (from mill 
residues) to bioenergy   

Proportion of mill 
residues used for 
pulpwood 

-10% of pulpwood (from mill 
residues) diverted to 
pulpwood    

Softwood mill residues to 
pulpwood: 46.2%→41.6% 

Hardwood mill residues to 
pulpwood: 58.7%→52.9%  

  Proportion of mill 
residues used for 
bioenergy 

+10% of pulpwood (from mill 
residues) diverted to 
bioenergy 

Softwood mill residues to 
bioenergy: 32.0%→36.6% 

Hardwood mill residues to 
bioenergy: 24.9%→30.7%    

Bioenergy 2  Diversion of all mill 
residues from pulpwood 
to bioenergy   

Proportion of mill 
residues used for 
pulpwood 

-10% of all mill residues 
diverted to pulpwood    

Softwood mill residues to 
pulpwood: 46.2%→36.2% 

Hardwood mill residues to 
pulpwood: 58.7%→48.7%  

  Proportion of mill 
residues used for 
bioenergy 

+10% of all mill residues 
diverted to bioenergy 

Softwood mill residues to 
bioenergy: 32.0%→42.0% 

Hardwood mill residues to 
bioenergy: 24.9%→34.9%    

Portfolio scenario 
Scenario name Objective Parameter to change  Parameter value change Scenario impact  

Portfolio Ensemble of concurrent 
scenarios (marked with * 
above) to illustrate 
potential for 
Pennsylvania to fully 
leverage its forests as a 
natural climate solution 

Minimum age of 
allowable harvest  

+30 years on all hardwoods 
to 2170  

Hardwood rotations: 70-80 
years→100-110 years  

  -10 years on aspen to 2170  Aspen rotations: 40 
years→30 years 

 Annual afforestation 
rate 

+2,376 acres/year to 2050; 
then return to BAU rate 

+70,280 acres afforested 

 Annual silvopasture 
planting rate 

+15,250 acres/year (0.5% of 
eligible acreage) until 2170 

+2,287,500 acres in 
silvopasture system 

  Annual supplemental 
planting rate 

+4,508 acres/year to 2170  +626,200 acres restocked  

  Annual thinning rate +14,892 acres/year to 2170  +2,223,800 acres thinned 

  Annual prescribed fire 
rate 

+25,000 acres/year to 2170 +3,750,000 acres treated 
with prescribed fire 

  Annual deforestation 
rate 

-5,149 acres/year to 2170 +772,450 acres conserved 

  Annual DLC removals -30,559 t C/year (15% of 
DLC in BAU) until DLC=0 in 
2027; DLC removals remain 
at 0 to 2170 

203,833 t C/year 
(27,960,055 cu ft/year) 
transitioned to sustainable 
selective harvests   

  Annual seed tree 
removals 

+30,559 t C/year until 2027 
(transitioning removals from 
DLC to seed tree cut); seed 
tree removals remain at 
485,078 t C/year to 2170 

  Annual deer browse 
control rate 

+14,459 acres/year to 2170 +1,985,496 acres 
controlled 
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Results and Discussion  

Business-as-Usual Results 

 

Figure 4. BAU scenario results showing A) annual net ecosystem sequestration and transfers to HWP (both in MtCO2e/yr), 
forest area (million acres) and B) carbon stocks (MtCO2e) in IPCC reporting pools from 2007-2100. Net ecosystem 
sequestration refers to the net yearly sequestration of carbon by forests after accounting for decomposition and wood 
product removals. Negative numbers for net ecosystem sequestration in Panel A) represent a net carbon sink, and positive 
numbers for transfers to HWP in Panel A) and positive numbers in Panel B) represent accruing carbon stocks. 
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Figure 5. BAU scenario HWP carbon stocks (MtCO2e), 2007-2100. 
Positive numbers denote accruing carbon stocks. 
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Table 4. Age class distribution of forest type 
groups from Figure 6, Pennsylvania compared to 
rest of the United States, 2020. Data from FIA. 

Alternative Management Scenario Results 

Annual Mitigation Potential in Forests and the Forest Products Sector 

Age Class 
(years) 

Percent of Forestland 

Pennsylvania Rest of US 

0-20 4.2 19.1 

21-40 7.5 16.1 

41-60 15.8 17.5 

61-80 24.4 21.4 

81-100 31.0 13.8 

101-120 14.7 5.2 

121-140 2.0 2.3 

141-160 0.3 1.3 

161-180 0.03 0.8 

181-200 - 0.6 

200+ 0.01 1.7 

Unknown 0.2 0.1 

Figure 6. BAU scenario age class distribution by forest type group 
in A) 2020 and B) 2100.  
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Figure 7. Annual net carbon balance for all scenarios, 2007-2100. Net carbon balance includes net ecosystem sequestration 
in the forest, transfers to HWP, emissions from wood products in use and in landfills, substitution benefits in years where 
harvest is different than BAU, and leakage in years where harvest is less than BAU. Negative values denote carbon 
sequestration (a net carbon sink). Positive values denote carbon emissions (a net carbon source). 
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Cumulative Mitigation Potential in Forests and the Forest Products Sector   

Figure 8. Total forest area by scenario, 2007-2100. 
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Figure 9. Cumulative carbon balance (MtCO2e) standardized to BAU for both the forest ecosystem and forest products 
sector, including leakage and substitution benefits. Negative values denote additional carbon sequestration and storage 
compared to the BAU scenario. Positive values denote reduced carbon sequestration and storage compared to the BAU 
scenario. 
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Figure 10. Snapshot of cumulative carbon flux (MtCO2e) standardized to BAU for both the forest ecosystem and forest 
products sector, including leakage and substitution benefits, in A-B) 2030, C-D) 2050, and E) 2100. Panels A), C), and E) 
share a common y axis scale, while Panels B) and D) are zoomed in versions of their annual counterparts. Red dots 
represent net carbon balance (the sum of all components) for each scenario. Negative values denote additional carbon 
sequestration and storage compared to the BAU scenario. Positive values denote reduced carbon sequestration and 
storage compared to the BAU scenario. 
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The Influence of Age Class on Mitigation Potential 
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Figure 11. A) Age class distribution, B) carbon stock density (tCO2e/ac), and C) carbon flux density (tCO2e/ac/yr) for selected scenarios in 2030, 2050, 2100, and 
2170. In Panel B), positive values denote accruing carbon stocks. In Panel C), negative values denote carbon sequestration and positive values denote carbon 
emissions. 
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Appendix 
Modeling Methodology 

Forest Ecosystem Model Methodology 

1. Classifier List 

2. Age Class Categories 

3. Forest Inventory 
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Table S1. List and descriptions of classifiers for Pennsylvania used in this study. 

Classifier Description Values 
STATECD FIA condition code to indicate state in which plots 

are located 
42 Pennsylvania 

STATE_UNIT FIA condition code to identify FIA survey unit 
(groupings of counties within each state) 

42_0 
42_5 
42_6  
42_7 
42_8 
42_9 

Pennsylvania: South Central 
Pennsylvania: Western 
Pennsylvania: North Central/Allegheny 
Pennsylvania: Southwestern 
Pennsylvania: Northeastern/Pocono 
Pennsylvania: Southeastern 

OWNGRPCD FIA condition code to delineate stand ownership 10 
20 
30 
40 

US Forest Service 
Other Federal 
State and Local Government 
Private and Native American 

RESERVCD FIA condition code to denote reserve status for 
public lands, where reserved land is permanently 
prohibited from being managed for wood products; 
however, logging may occur to meet other 
management objectives 

0 
1 

Not reserved 
Reserved 

TYPGRPCD FIA reference code indicating forest type group 0 
100 
120 
160 
170 
200 
260 
380 
390 
400 
500 
600 
700 
800 
900 
960 
990 
999 

Nonforest 
White / red / jack pine group 
Spruce / fir group 
Loblolly / shortleaf pine group 
Other eastern softwoods group 
Douglas-fir group 
Fir / spruce / mountain hemlock group 
Exotic softwoods group 
Other softwoods group 
Oak / pine group 
Oak / hickory group 
Oak / gum / cypress group 
Elm / ash / cottonwood group 
Maple / beech / birch group 
Aspen / birch group 
Other hardwoods group 
Exotic hardwoods group 
Nonstocked 

ALSTKCD FIA condition code indicating stocking code for all 
live trees including seedlings 

1 
2 
3 
4 
5 

Overstocked (100+%) 
Fully stocked (60-99%) 
Medium Stocked (35-59%) 
Poorly Stocked (10-34%) 
Non-stocked (0-9%) 

THIN Binary code to denote whether a stand has 
undergone a thinning treatment to signal transition 
to post-thinning yield curve 

0 
1 

Stand has not been previously thinned 
Stand has been previously thinned 

 

4. Volume-Age Curves and Volume-to-Biomass Conversions 
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𝑦(𝑡) =  𝛼 exp (−𝛽 exp(−𝑘𝑡))

𝛼 𝛽

𝛼

 

 

 

𝑦 = 𝑎𝑏𝑡

Figure S1. Example of empirically derived yield curves for forest type groups in Pennsylvania with full stocking 
(ALSTKCD=2). 
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𝑏𝑚 = 𝑎 × 𝑣𝑜𝑙𝑢𝑚𝑒𝑏

𝑏𝑚

𝑏𝑚

 

5. Disturbance Types and Disturbance Matrices 

Forest management disturbances 

𝐶 = ((𝑣𝑜𝑙𝑢𝑚𝑒 ×  𝑆𝑊𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛  ×  𝑆𝑊𝑠𝑔) + (𝑣𝑜𝑙𝑢𝑚𝑒 ×  𝐻𝑊𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛  × 𝐻𝑊𝑠𝑔)) × 0.5

𝑆𝑊𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝐻𝑊𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛
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Harvest type 
Average stand 
age at harvest 

Harvest 
intensity 

White / red / jack pine group 
Thinning <70 years 30%  

Clearcut >80 years 85%  

Oak / pine group 
Shelterwood cut >40 years 50%  

Oak / hickory group 
Thinning <60 years 30%  

Diameter limit cut >80 years 70%  

Seed tree cut >80 years 70%  

Shelterwood cut >80 years 50%  

Group cut/overstory removal >100 years 30%  

Elm / ash / cottonwood group 
Thinning <80 years 30%  

Shelterwood cut >80 years 50% 

Group cut >100 years 30%  

Maple / beech / birch group 
Thinning <60 years 30%  

Diameter limit cut >80 years 70%  

Seed tree cut >80 years 70%  

Shelterwood cut >60 years 50%  

Group cut/overstory removal >100 years 30%  

Aspen / birch group 
Thinning <40 years 30%  

Clearcut <70 years 85%  

Shelterwood cut >80 years 50%  

Table S2. Harvest type and intensity by forest type group and 
average stand age in Pennsylvania. Harvest intensity refers to 
the proportion of merchantable biomass removed during 
harvest. 
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Table S3. Impacts of prescribed fire on carbon pools in the CBM-CFS3 in Pennsylvania, based on literature review. 

Natural disturbances 

Pool Description Impact 
Aboveground Very Fast 
DOM* 

1-hr fuels, leaf litter, herbaceous material 60% consumed 
4% gain from Other pool 

Aboveground Fast DOM* 10-hr fuels, small wood 35.5% consumed 
17% gain from Other pool 

Branch Snags All snags excluding the merchantable stem wood portion 12% consumed 

Other Nonmerchantable stem wood and all branches, tops, stumps, and bark 40.5% consumed 

Foliage Foliage 40.5% consumed 

Coarse Roots Coarse roots 40.5% consumed 

Fine Roots Fine roots 40.5% consumed 
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Land-use change 

 

6. Disturbance Event Schedule 
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7. Post-Disturbance Transition Rules 

Harvested Wood Products Model Methodology 

1. Harvested Wood Volume 
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2. Exports 

3. Mill Efficiency and Use of Mill Residues 

4. Primary Product Ratios 

Bin 
Half-Life 
Range 

Average 
Half-Life 

Major Countries 

1 2-5 years 3 years China 

2 5-15 years 9 years Brazil, Mexico, 
Vietnam, Italy, India 

3 15-30 years 20 years Canada, Germany, 
Malaysia 

Table S4. Export destination country bins based on 
product-weighted average HWP half-life. 
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5. Domestic End-Use Consumption 
and Half-Lives 

6. Product Retirement and Landfills 

Figure S2. Primary product ratios for commodities produced in 
Pennsylvania, differentiated between softwood and hardwood inputs. 
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Scenario Parameterization 

Altered Rotations 

Afforestation (GGRA 2030, GGRA 2050, Scale Up 2030, Scale Up 2050) 

Silvopasture 
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Restocking 

Timber Stand Improvements 
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Reduced Deforestation 

Reduced Diameter Limit Cuts 

Control Deer Browse 
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Climate Change Growth and Disturbance 

    Annual % Change in Growth 

Forest Type Group 

Average 
Change, 

2020-
2110 

2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 

White/red/jack pine 0.25% 0.19% 0.19% 0.21% 0.29% 0.30% 0.34% 

Spruce/fir 0.60% 0.39% 0.40% 0.49% 0.82% 0.88% 

Loblolly/shortleaf 0.10% 0.11% 0.15% 0.07% 0.08% 0.11% 

Other Eastern softwoods - - 

Douglas-fir - - 

Fir/spruce/mtn hemlock - - 

Exotic SW 0.41% 0.32% 0.32% 0.36% 0.40% 0.51% 0.53% 

Other SW 0.05% 0.05% 

Oak/pine 0.32% 0.20% 0.21% 0.24% 0.38% 0.36% 0.39% 0.47% 

Oak/hickory 0.39% 0.11% 0.11% 0.15% 0.40% 0.42% 0.61% 0.91% 

Oak/gum/cypress 0.24% 0.04% 0.06% 0.33% 0.34% 0.35% 0.35% 

Elm/ash/cottonwood 0.18% 0.02% 0.03% 0.06% 0.26% 0.27% 0.31% 0.34% 

Maple/beech/birch 0.32% 0.04% 0.05% 0.17% 0.52% 0.57% 0.59% 

Aspen/birch 0.39% 0.08% 0.22% 0.25% 0.38% 0.41% 0.42% 0.99% 

Other hardwoods 0.41% 0.26% 0.28% 0.43% 0.44% 0.50% 0.58% 

Exotic hardwoods 0.18% 0.18% 

Non-stocked 0.35% 0.04% 0.18% 0.51% 0.52% 0.52% 

Table S5. Projected changes in future growth for key forest type groups in Pennsylvania under RCP 8.5. Positive 
numbers denote additional growth compared with current climate conditions. 
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