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CONTEXT 

FOREST INVENTORIES 
Accurate +
Timely +

Spatially explicit 

Forest 
Attribute 

Estimation

Growth and productivity, Carbon, Biodiversity

▪ Species composition
▪ Tree diameter 
▪ Heights 
▪ Density



CONTEXT 

Data field collection : expensive, time consuming, 
limited to small areas, source of errors

Adapted from Ojoatre, 2016



CONTEXT 

❑Key Technologies: ALS and DAP
✓Essential for assessing forest structure (ALS)
✓Measure tree heights
✓Extract crown boundaries 
✓Determine tree locations 
✓Enhance the accuracy of forest inventory data

ALS (3DEP)

3DNAIP
❑DAP ≠ ALS :
✓ Limited to canopy surface
✓ Depends on external DTM 
✓ Bigger coverage
✓ High temporal availability (low-cost acquisition)



CONTEXT 

2017 DEP vs 2023 3DNAIP

Issues in acquisition of remote sensed times series data

✓Forest management 
✓Sensor heterogeneity 
✓Terrain complexity 
✓Preprocessing methods 
✓Processing artifacts 



Assess the compatibility of LiDAR 

and 3D NAIP point clouds for 

estimating periodic height 

increments and supporting large-

scale site productivity mapping

OBJECTIVE 



DATA SOURCES 

Lidar

USGS 3DEP data with a focus on 
datasets QL1, QL2 with  minimum of 5-
year separation between paired 3DEP 
and 3D NAIP datasets

3D NAIP

Frame-based acquisitions (2023)



AREA OF INTEREST 

Moscow Mountain, Idaho Tillamook, Oregon (ODF site)

ALS : 2016 (DEP), 2022 
3DNAIP 2023

ALS : 2012, 2022  (DEP) 
3DNAIP 2023



WORKFLOW

0.5 m resolution DTM

0.5 m resolution CHM 
smoothed



WORKFLOW



RESULTS  

Moscow Mountain Individual Tree Detection Accuracy (5 plots)



RESULTS 

Moscow Mountain Individual Tree Detection Accuracy (5 plots)



RESULTS 

Western Oregon Individual Tree Detection Accuracy 



RESULTS 

Moscow Mountain Tree Height Increment



RESULTS 

Western Oregon Tree Height Increments



RESULTS 

Western Oregon Tree Height Increment

3DEP 2012 , max Z = 122.76 ft 3DNAIP2023 , max Z = 134.9 ft



CONCLUSION 

3DNAIP offers a low-cost alternative that can support tree and stand level analysis for site 
index

Individual tree identification across acquisition dates (2016, 2022, 2023) is the critical step 
that makes bitemporal height increment analysis possible.

Segmentation uncertainty directly propagates into growth estimates, making robust 
detection and matching essential for site index applications.



QUESTIONS?



WORKFLOW

Vertical biais
assessment 
(Denoising)

Unsupervised algorithm using Gaussian Process 
Regression to detect outliers and denoise point 
clouds 



WORKFLOW

Vertical biais
assessment 
(Denoising)

✓ Struggles with canopy edges and 
discontinuities 

✓ Reduced performance in complex forest 
Structure 

✓ High computational cost limits large-scale 
use 



WORKFLOW

Vertical biais
assessment 
(Denoising)
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