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Area Based Approach (ABA)

Inventory using area-level* attributes
* Field Plot-level volume per acre / hectare...
* Plot-level Remotely sensed attributes
* Plot-level models fit between RS and Field
* Pixel-level predictions (square areas)

*Not tree level
Trees summarize to areas: pixels, plots, polygons




Conclusion 1/3: Scale mismatch is a problem
(Square vs Circle OK!)

Plot Fine Raster Coarse Raster
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Conclusion 2/3: Raster Attribution Helps

Raster Attribution

Polygon Clip (Raster Cell > Plot)
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Conclusion 3/3: Cluster Plots are Problematic

* Equal area plot and raster -> biased
* 60m raster scale?

O

 Raster attribution of plots...
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ABA Overview — Model Fitting

Volume (m3)




ABA Overview— Prediction / Estimation
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Typical Area Based Plot Attribution

* “Plot clip” approach

* Intersect plot polygons with lidar
* Obtain points within plot bounds

* Compute metrics / plot (lidar metrics)
» 90t percentile height

* Cover
* Mean heigh
* Pair Y’s with lidar
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Common: Scale Mismatch!




mean of means * mean of all data
mean of SDs & SD of all data
mean of P90 #* P90 of all data

Some statistics less sensitive

1,2 56,7 1,2 56,7

138 2,34 185 2,34




1,2 5,6,7

1,3,5 2,3,4

Mean = 3.545455

1,2 5,6,7
(1.5) (6.0)
1,3,5 2,3,4
(3.0) (3)
Mean = 3.375
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Alternative: Raster Attribution

Create layer of raster metric (square pixels)

Intersect plot polygons with rasters
Grab metrics for intersection

Compute mean/median of metrics
* simple
e area weighted
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Study Overview

Project Area
* Western Oregon, USA

* 3.5 million acres, 5.5k miles?
* Various lidar Collects (2014 — 2017)

Analysis:
e 10K Virtual Plots (lidar only)

» Coincident Field Plots (lidar and field
plots)
1/6% acre FIA Cluster Plots (288)
->1/24 acre each subplot (1011)
1/4 Acre USFS Region 6 Plots (264)




plots)
1/6% acre FIA Cluster Plots (288)
->1/24 acre each subplot (1011)
1/4 Acre USFS Region 6 Plots (264)




Circle Plots Square Plots Cluster Plots

plots)
1/6% acre FIA Cluster Plots (288)
->1/24 acre each subplot (1011)
1/4 Acre USFS Region 6 Plots (264)




Circle Plots

Square Plots

Cluster Plots
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1/6% acre FIA Cluster Plots (288)
->1/24 acre each subplot (1011)
1/4 Acre USFS Region 6 Plots (264)




RESULT #1
Means of 10k Virtual Plots
(lidar only)

Circle Plots Square Plots Cluster Plots
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10k Virtual Plots
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95t percentile height (m)

Lidar + Bias -> Biased Prediction
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95t percentile height (m)
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Lidar + Bias -> Biased Prediction
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FIA Plots... 10k Virtual Plots
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10k Virtual Plots
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Mean
CV height (m)
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10k Virtual Plots
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Result #2
Estimation Performance

Fit Scale
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Recommendations: Scale Bias

1. Match plot and raster scales (area)
(and shape, approximately)

'

2. Use raster attribution of plots
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Finer scale?

3. Model subplots (or plot quadrants ?)




Thank you!!

Questions?




Conclusion 1/3: Scale mismatch is a problem
(Square vs Circle OK!)

Plot Fine Raster Coarse Raster
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Conclusion 2/3: Raster Attribution Helps

Raster Attribution
Polygon Clip




Conclusion 3/3: Cluster Plots are Problematic

* Equal area plot and raster -> biased
* 60m raster scale?

O

-> Raster attribution of cluster plots...

O
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Results — Plots + 10k Virtual Plots - Estimation

1. Bias — expected mean error

2. Design effect: equivalent number of plots without lidar
DE = 2, like having 2x as many plots (e.g., volume)

Field Plots + Lidar 2 X Field Plots (no lidar)
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Design Effect:
Plot Clip
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Design Effect

Design Effect
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