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Progress  
Numerous meetings and conference calls have occurred between all parties involved. The project is 
progressing as planned.  

We have reviewed the literature and selected eight variable selection methods to identify a reasonable 
number of predictors from numerous topographic, climatic, and remotely sensed attributes. To improve 
prediction at the stand and forest/ownership levels, the variable selection methods considered for Phase 1 
of the project include: 
 

1. The Best Subset Selection   
2. Bayesian Variable Selection 
3. Preselection Factor Loadings  
4. Minimum Redundancy and Maximum Relevance  
5. Simulated Annealing  
6. Step Selection using Random Forest  
7. PCA and Cluster analysis, and  
8. Genetic Algorithm 
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We are working with Bryce Frank to acquire and use FIA data collected in Klamath and Jackson counties 
in western Oregon to achieve the project's objectives and Jacob Strunk to acquire NAIP imageries or 
related derived products.  

We have compiled a data set provided by Green Diamond data and extracted 382 variables from Sentinel, 
climate, and terrain data. The data include: 

1) Individual inventory plot summarizations, stand summarizations, and polygons 
2) The number of plots, area of the stand, compiled merchantable volume, and site index are 

available for every stand. 
3)  LiDAR and sentinel data and additional derived variables. 

This project seeks to weave sampling designs, small-area estimation, and operational forest inventories by 
linking ground-based samples with 3D-NAIP, Sentinel, and LiDAR. PhD student Suchana Aryal has 
reviewed the literature on the interplay of sampling design and small-area estimation. She started creating 
test populations from assumed superpopulation models, as described in Magnussen and Breidenbach 
(2017), to compare the performances of eight sampling designs under different sample sizes to improve 
the precision of SAE estimates.    

 
Next Period Plans 
We plan to 1) acquire NAIP imageries for Oregon and Washington and examine selected variable selection 
methods for developing small-area estimation models that link FIA, stand exam data, and auxiliary 
variables from 3D-NAIP, Sentinel, climate, and terrain datasets. 2) We plan to do a Monte Carlo simulation 
to examine the performance of selected sampling designs and sample sizes and quantify their performances 
using metrics such as RMSE, bias, and coefficient of determination. 
 

Problems or Delays:  
Our search for a Ph.D. student to support this project remains ongoing.  
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