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Objectives

What drives site productivity and how do we
make predictions?

1.

Develop a consistent and biologically meaningful
metric of potential site productivity

Relate soils, geology, and environmental
variables to predict site productivity

Map productivity across major forest regions

Longitude
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Deliverables

Timeline - Updated

v

v

Year 4-5 (2023-2024)

v" Collect USGS data across SEUS for large-scale site index
mapping

v’ Map base and potential site productivity

v’ Develop web-based interface (see Pala @ 2:15)

Year 5 (2024-2025)

In Progress: Incorporate LAl into productivity modeling ...,
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Methods

Input Data...

1. Soils + Geology + Physiographic Province
Data (SPOT database)
2. Climate (PRISM 30 yr)
3. Geolocated Site Index estimates
1. Regionwide Trials - Cook et al. 2024
2. FIA plots - Ribas et al. 2024
3. FPC Member stands + USGS LIiDAR

4. Next up: USGS LIiDAR LAI Data

...Find Best Estimate of Loblolly Sl across
Southeast U.S.




Contents lists available at ScienceDirect

Forest Ecology and Management

ELSEVIER journal homepage: www.elsavier.com/locate/foreco

BT Methods

=

Forest soil classification for intensive pine plantation management: “Site
Productivity Optimization for Trees” system
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Andrew Trlica °, Matthew Ricker ', David R. Carter °, Rafael I-'{ubil:ar"1 Otavio Campoe ', Timothy
J. Albaugh °, Pete Kleto’, Ed O’Brien’, Kirk McEachern "~
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Random forest models of Sl Methods

Ribas et al., 2024 (FEM)

Industrial Site Index = FIA Data (Natural or Planted) =
Member stands + age + USGS Site Index trees + intersection
LiDAR Data with SPOT code Vicent Rubilar
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Modeling dominant height with USGS 3DEP LiDAR to
determine site index in even-aged loblolly pine
(Pinus taeda L.) plantations in the southeastern US
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Predicted Sl (m)
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Forest Ecology and Management 572 (2024) 122334
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Nature vs. nurture: Drivers of site productivity in loblolly pine (Pinus taeda
L.) forests in the southeastern US
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Major Findings
Predicted Sl across Loblolly range

—

. Planting year = 2010
2. All stands “planted”

2010 baseline
17.8 - 20.14

20.14 - 20.65
20.65 - 21.12
21.12-21.56
[ 21.56 - 22
Il 22 - 2253
Il 22.53 - 24.65
P.taeda range

A 0 300 600 900 & 1,200 mi
: T ]
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Building a new Machine Learning LAl Model

- Machine Learning models need a LOT of data

MLAI plot-level predictions, FULL training MLAI plot-level predictions, BLIND training
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Machine Learning LAl model under predicting
USGS LIDAR LAI

Pixel-level

MLAI vs USGS LAl predictions

MLAI vs USGS LAI predictions, stand scale
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Currently Machine Learning LAl Overpredicts

USGS vs Sﬁ

- Which one is “right™?
MLAI vs SR L




Company Benefits: How will it all fit together?

FPC Code: B2WekoAuPD

Soils.
£PC Mapr 526 Groep: (B -Fon one

2010 baseline
17.8-20.14
20.14- 2065
20.65-21.12

2012-2156

I 21.56-22

225

W 2253 - 2465
P.taeda range

Ao 300 600 900 1,200 mi

Base & Potential Site Index Soils and Geology to predict site limitations

. Optimize

: inputs to
reduce risk
and improve
P return on
L investment

BA response (ft2/acre)

Year since fertilization

Site Specific Response Models
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