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Human Activity and Pest Spread 



BAM Framework: Migration 

M0: Region a species is capable of reaching by dispersal 

SDM 



Human Activity Datasets 

 Traffic Pattern 
 U.S. Postal Service Address Forwarding  
 National Household Travel Survey    New! 



Traffic Pattern Analysis Project 

 
To create a high-resolution, spatially continuous 
traffic flow dataset for North America that can 
be used in the analysis of pest spread via 
vehicle traffic patterns. 
 
 
“Create once, use many” dataset usable by all 
cooperating agencies. 
 



• Source: TrafficMetrix 

• Most recent year of 10-year 
data sample. 

• Destination Network: ESRI 
Streetmap 10.0 

• 15-m snap tolerance 

• Calculate road directionality for 
matching traffic volume 

• Road name matching when 
interpolating 

• Post-processing: Average volume 
of tile overlaps (1-km region) 

• Volume metric: AADT 

Script Workflow 



Final Product 

 Stand-alone table of traffic volumes for both directions with 
unique road segment identifier. 

 Join the table to the ESRI Streetmap dataset using 
DynaMap_ID. 



National Traffic Map 

Private vs. 
Commercial? 

Primary vs. 
Secondary 
Roads? 

Continuity of 
volume on 
roads still an 
issue. 

Volume is 
localized, has 
no origin-
destination. 



USPS Address Forwarding Data 

Address Forward: Request to post office to  
forward mail to new change of address. 



Purpose 

Quantify number of household movements originating 
from the gypsy moth quarantine area to other areas 
of the U.S. 
 
Targets pathway risk of egg mass hitchhikers on 
outdoor regulated articles (OHAs) 



US Postal Service IAA 

 Origin: Zipcode within gypsy moth quarantine area 
 Destination: Census block 
 Date: mm-yyyy 
 Count: Number of forwards for origin-destination 

pair per month 
 

 Processing: Join to U.S. Census geography layer 



Block Level Resolution Tract Level Resolution 



Putting the data into practice for gypsy moth 

Application 



Species Distribution Model 

 Response: Presence/Absence gypsy moth detection 
 Covariates:  
 Traffic Volume (rasterized) 
 Household income 
 Address forwarding 
 Population Density 
 Distance from campgrounds, universities, sawmills, etc. 
 Distance from spread front (proxy for propagule 

pressure) 
 Distance from prior year detection 



Spatial Stratification to Evaluate  
Model Response over Space 

With a given set of  
covariates, how does 
predictor importance  
change over space? 



Address Forwards 

Traffic Volume 

STS 100 km 200 km 300 km 400 km 750 km 

STS 100 km 200 km 300 km 400 km 750 km Frontier 
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National Household Travel Survey 

 Produced by Federal Highway Administration 
 Resolution: Census Group Block/ Census Tract 
 Multitude of travel modes/activity 
 Most interested in recreation 
 Relate activity to secondary household 

characteristics 



Collaborators: 

Traffic Pattern Project: 
Marla Downing, Frank Koch, Denys Yemshanov 
 
Gypsy Moth Modeling Group: 
Andrew Liebhold, Marla Downing, John Withrow,  
Ian Leinwand, Catherine Jarnevich 
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