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BAM Framework: Migration

MO: Region a species is capable of reaching by dispersal




Human Activity Datasets
0

o Traffic Pattern
11 U.S. Postal Service Address Forwarding

71 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

MAIN: Script
Launch
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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.
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National Traffic Map




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




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)



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






Putting the data into practice for gypsy moth




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
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STS Project Zone

Maine Active Spread

Quarantine

With a given set of
covariates, how does
predictor importance
change over space?
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European Gypsy Moth Lymantria dispar dispar
2015 Detection Likelihood
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Detail of Introduction
Risk Map for Maine

Product Description:
The detection likelihood map is based on the statistical

association between known gypsy moth detections
and various anthropogenic predictors using the
Multivariate Adaptive Regression Splines (MARS)
statistical method. In order to adapt the risk model

to changing pathways leading away from the generally
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National Household Travel Survey
N

1 Produced by Federal Highway Administration
1 Resolution: Census Group Block/ Census Tract
- Multitude of travel modes/activity

1 Most interested in recreation

-1 Relate activity to secondary household
characteristics
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Traffic Pattern Project:

Marla Downing, Frank Koch, Denys Yemshanov

Gypsy Moth Modeling Group:
Andrew Liebhold, Marla Downing, John Withrow,
lan Leinwand, Catherine Jarnevich
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