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Justification

0 Understocked stands underutilize site resources and will not reach maximum potential
productivity

O Overstocked stands are slow to develop and susceptible to wildfire, drought and insect
outbreaks due to competition for limited resources.

U To date, forest carrying capacity research is regionalized, utilizes multiple modeling
approaches, and not universally available spatially acrossthe US ......
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Objectives

1) Synthesize a nationwide forest inventory database from
publicly available data and from CAFS members,

2) Standardize maximum carrying capacity modeling, and

3) Create efficiencies for multi-regional forest
management organizations by providing consistent,
species-site-silviculturally sensitive, wall-to-wall spatial
models of SDImax for commercial species of the United
States.
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Methods — NE US Modeling Update
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31,275 plots/stands info from FIA énd
Industry
(TPA, QMD, Species BA proportions etc.)

* Forest Type, Eco-region

* Topography extraction from 30m DEM
(e.g., Slope, Aspect, Topographic
wetness index, Solar radiation)

 ClimateNA (Annual, Month, Season)

* Geology and Soillayer (SGMC &
gSSURGO geodatabase)
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Based on feedback from
CAFS members, four
hardwood and two softwood
species were selected for
SDImax modeling
* Red/Sugar maple,
Paper/Yellow birch, E.
White pine, Balsam fir
* Widespread and
predominant in most
stands

Despite dominant presence,
species purity rarely present

Basis for use of forest types
used in prior SDImax
modeling

No of Stand
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Distribution of BA Proportions

Species
Red maple
Sugar maple
Eastern white pine
Yellow birch
Paper birch
Balsam fir
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Log of TPA
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Log-transformed QMD vs TPA by Forest Type

1.0 1.5 20 25 3.0

Log .of QMD

Center for Advanced Forestry Systems 2024 IAB Meeting

Forest Type
Oak / hickory group
Maple / beech / birch group
Other hardwoods group
Unknown
Other softwoods group
Oak / pine group
Oak / gum / cypress group
Elm / ash / cottonwood group
Aspen / birch group
White / red / jack pine group
Spruce / fir group

This slide demonstrates
that the species
composition (i.e., forest
type) significantly
impacts SDImax



Log of TPA
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Log-transformed QMD vs TPA by Ecoregion

Ecoregion
——— Northern Lakes and Forests
—— Northeastern Highlands
—— North Central Hardwood Forests
—— North Central Appalachians
—— Acadian Plains and Hills
—— Western Allegheny Plateau
—— Driftless Area
—— Northern Allegheny Plateau
——— Northern Minnesota Wetlands
' ~——— Northeastern Coastal Zone
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This slide demonstrates
that, despite modeling a
larger footprint, we
accounted for regional
variations by using EPA
Level 3 ecoregions.

2.0
Log of QMD
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Methods — NE US Modeling Update

* DataCleaning — Model Sensitivity:

Missing expansion factors, at least 10 TPA,
QMD at least 2-inch, questionable &
missing data removed EATRET
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Model Summary: Major Findings - NE US

Quantile regressionloss function can predict a specified percentile

Where:
Quantile f = w X QuantileAlpha X (y T f) for Yy > f e yis a true response
w X (1 — QuantileAlpha) x (f —y) fory < f ¢ [isapredicted response
e wis weight
distribution ="quantile", quantile_alpha =.95
number_of_int|model_size_in_
number_of trees| ernal_trees bytes min_depth max_depth | mean_depth | min_leaves | max_leaves | mean_leaves
78 78 30855 5 5 5 15 32 26.3797

Consistent pinball loss (~28) in training and cross-validation signifies robust quantile estimation.

Key Predictors

QMD Ecoregion ADI soc20_50
ABBA_BAprop Elevation PAS_sp soc0_5
ACRU_BAprop Foresttype CMI_wt aws0_5
BEPA_BAprop Topographic wetnessindex MSP aws100_150
PIST_BAprop sin_Aspect DD_0_at depreslay
BEAL2_BAprop cos_Aspect RH_at

ACSA3_BAprop tS_sA DD18_at

other_hard BAprop tS_cA

other_soft Baprop
Dominant Species
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SDImax estimates with Species and Forest type info.
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SDImax estimates for 100% Red Maple

Number of Stand
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SDImax estimates for 100% Sugar Maple

Number of Stand
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SDImax.estimates for 100% Paper Brich
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SDImaxmestimates for . 100% Eastern White Pine
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SDImax.estimates for-100%
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SDImax estimates for 100% Other Hardwoods

i N - Distribution of Other Hardwoods SDImax
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Company Benefits

O Understand key drivers of forest carrying
capacity across the US

Q Identification of optimal planting or 700
thinning residual densities for a company 222
management objective as a function of: o

e Species composition 500

oo o0 O O 0

OOOOOOOO}—m—{IIIDOO (s} oo o o o

b3
« Site resources £ 450
« Silvicultural treatments (SE US only) 3 400
350
300
O Consistent methodology/platform for 250
identifying and managing forest density 200
aCross muIti-regionaI land hoIdings [0 SDImax_No_Silvi [ SDImax_with_Fert
o Adva"“o
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Recommendations

0 CAFS members begin evaluating regional
models, we need operational feedback

O Leverage existing inventory data and CAPPS87_DVT-1-C SDIMaXp egicieq =411

regional models to: 10.01
« Determine if model is correctly identifying

self-thinning stands, or is under/over <

- - )
predicting SDImax =
o

O Leverage CFI plots to identify growth se
trajectory (QMD/TPA) toward predicted
SDImax 0.0

« Determine if trajectory under/over shoots 0 1 oD 2 3
predicted SDImax 0g(QMD)
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Summary

EI Next Steps

Finalize loblolly pine model with most current FPC soils database

» Finalize northeast model with CAFS member input from this meeting

* Re-run PNW model using standardized methods used for INW, SE, NE

» Create Klamath/Siskiyou model

« Given time, evaluate additional species assemblages in SE

* Provide CAFS members with Python SDImax model script for operational
feedback

« Continue building zero-coded web app for regional SDImax models

* Begin developing projected climate SDImax models ‘

5 X
* Northern

iRocky Moumairi

Southern
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