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Small area estimation challenge for
forest inventory

» The USDA Forest Service Forest Inventory and Analysis (FIA) Program
supports design-based estimation of forest parameters

» Means and variances (i.e., uncertainty)

» Aflandscape scales, there are often too few plots for reliable estimates
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The role of mapping in SAE 3

» Integrating FIA plots and auxiliary data to make maps can form the basis
for small area estimates
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Big Data, Mapping, and Analytics (BIGMAP) 4
as a platform for mapping and estimation
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Small Area Estimation for k Nearest 6
Neighbors (kNN) Imputation

» Users need more than maps; they need ways to generate estimates

» Methods for areal mean and variance estimators based on kNN already exist
(e.g., McRoberts et al., 2007)

» How do we integrate existing methods into BIGMAP to facilitate connections
between analysis and reportinge
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Objectives

» Examine different
Implementations for small area
estimation in the BIGMAP project

» Implementation in ArcGlIS Pro,
using Python (and R for intfernal
usage)

» Web-based implementation to
expand accessibility o a
broader audience
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SAE within ArcGIS Pro 8

» Original R script handled all data KNN Inventory Area of
preparation, estimation, and reporting Maps baio inferest
orocedures | . |

» Developed an implementation in Daia
ArcGlIS Pro to increase accessibility gEielelielilely

» ArcGlIS Pro for GIS and easy \
interface Estimation
Process
» R for statistical estimation (with some |
C++) (now superseded) v !
» Python (originally only for sampling Mean Variance
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BIGMAP Data
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ArcGIS Pro Model Builder -
Simplifying Inputs

Inputs for KNN SAE
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ArcGIS Pro Model Builder -
Improving Outputs

Visualizable output in ArcGIS Pro
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Current State of Architecture 12

Y

Web Application

» McRoberts
algorithm was
ported to Python
and exposed as
a geoprocessing
service, currently
hosted at Virginia
Tech

» Web Ul enables
layer-based and
dynamic
interactive AQOI
selection

GIS Services

McRoberts Algorithm

converted to Python



Results for Aboveground Biomass

R aieClass Table Joined to CSV Outp

Id_Stand Mean_AGC = Var_AGC

AB04031 149 | 22801
AB06014 16.2 6.76
AB09034 108 | 1.7161
AB23032 15.6 1 2.0449
AB23031 139 | 1.5876
AB11055 13.7 . 16129
AB21061 128 | 14161
AB11054 121 1.7424
AB07033 102 | 1.1236

AB01045 13.7 | 2.8224
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AGB Estimates & VBMP CIR 2018
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Note that this version is for research purposes only and does not have nonforest Yimgiske @ase Mapping Project imagery from the Virginia Gébgrophic Information Networ



Future Architecture Vision 15

(g

Web Application

» gpServer endpoints access FIA BIGMAP
directly

» Additional gpServer services for model-
assisted (GREG) and design-based (HT)

» Appropriate GP tasks will be
recommended based on AOI size

{
0-25000ha : Model-based kNN
25001-64800ha : Model-assisted GREG
>64801ha . Design-based HT

}

» GIS Services fier may eventually be ; P
migrated to USFS infrastructure | USFS
BIGMAP



AQOI Selection Opftions
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BIGMAP Team: A public-private 17

partnership

The BIGMAP project is a collaboration between the USFS FIA

Program, Esri, and Virginia Tech. The presenters would like to
recognize some of the many people who have worked on this project
and whose efforts have been showcased here.
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david.bell@usda.gov and wynne@vt.edu VIRGINIA TECH
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