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• The US Forest Service, Forest 
Inventory & Analysis (FIA) 
Program collects survey data on 
the forests across the US: ground 
crews visit selected locations to 
take measurements of timber 
supply, forest health, etc. 

• FIA supplements its survey data 
with a wide variety of remotely-
sensed auxiliary data, with “wall-
to-wall” coverage. 



Motivating application: 
Small area estimation in forest inventory

• The FIA Program has funded a variety of projects 
aimed to operationalize model-based small area 
estimation of forest attributes at national scale. 

• Despite a wide variety of funded projects, there has 
been little formal evaluation of small area estimators 
across projects. 
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* When the artificial population created is a sensible depiction 
of reality, and 

* the population generation process is largely different than 
the models driving the small area estimators of interest (i.e. it 
doesn’t favor one approach over another). 
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KBAABB creates artificial populations 
based on kNN in auxiliary data space 

with selection weights derived from ABB

•These weights correspond to probability of inclusion in a 
bootstrap sample. 

•KBAABB is computationally efficient and simple to 
implement.



KBAABB Imputation
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Step 4: Impute the donor’s response value to the recipient row 
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Step 1: select a recipient row of data 
Step 2: find k nearest neighbors 
Step 3: rank each potential donor by distance in auxiliary data space 
Step 4: impute based on probability derived from rank and the ABB 
Step 5: repeat for each recipient to generate artificial population 

KBAABB Imputation Potential donors

Recipient row
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Areas of interest: Ecosubsections
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Quasi-systematic sampling design: 
hexagonal sampling frames



Quasi-systematic sampling design: 
random sample location within frame



Repeat taking design-based samples from 
the artificial population 



Assessing Estimators on KBAABB Samples



Bias: What’s going on here?





MSE Estimate Behavior





kbaabb R Package(2)

• The kbaabb R package allows users to create an 
imputed population based on the KBAABB 
methodology.  

• Currently under development, use at your own risk! 

• Available on GitHub:                       
www.github.com/graysonwhite/kbaabb/ 

• Install with:  

# install.packages(“devtools”) 

devtools::install_github(“graysonwhite/kbaabb”)

https://github.com/graysonwhite/kbaabb/


Future Work
1. Spatial smoothing for more realistic artificial populations 

2. National application of methodology 

3. Software improvements  

Image credit: USFS Forest Atlas
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Thank You! Questions? 


