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A Brief History
of Gypsy moth in New England



It all began in 1868 ...
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* Beginning in 1905, ten species of parasitoids
were established in North America

* They did not, however, stop the spread or
outbreaks



.50 the spread continued
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Millions of acres defoliated

GM has cyclic outbreaks
Defoliation in Massachusetts (1924-2016)
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A fungal pathogen breaks the cycle

Defoliation in Massachusetts (1924-2016)
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Drought conditions in the Northeast
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Ehc lllashmaton post

emocracy Dies in Darkne

Morning Mix

Northeast battles gypsy m()ths, an

insect plague stripping trees bare and
Summer 2016 delaying airplanes

For this massive caterpillar invasion, it's crunch time SFFSSSE =&

State: Gypsy moth damage nine times greater than in
~ 2015

Che Patriot Ledger

Losing the battle with gypsy moths and other
bugs
Tuesday

Posted Jul 12, 2016 at 12:01 AM
Updated Jul 12, 2016 at 10:38 AM
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Monitoring
Gypsy moth defoliation
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Figure 26. Defoliation of a mixed broadleaf forest by moth. Bear Brook
State Park, NH.

Ciesla, W., Billings, R., Compton, J., Frament, W., Mech, R., & Roberts, M. (2008). Aerial signatures of forest
damage in the eastern United States. The Forest Health Technology Enterprise Team (FHTET). USA.



2016 Aerial Survey

Massachusetts Department of Conservation and Recreation
Forest Health Program

Legend

Damage Causing Agent

Cappt Gall Wasp - 2,860 acres :
et T o Total Statewide Damage
- Gypsy Moth - 352,774 arces a2 =
362,254

- Conifer Discoloration - 6,620 acres
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Long history of using
satellite remote sensing
to map defoliation...




Detecting Forest Canopy Change

Due to Insect Activity Using
Landsat MSS

A vegetative index difference (VID) transformation most accurately

delineates forest canopy change
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Use of Remotely Sensed Data for Assessing Forest
Stand Conditions in the Eastern United States
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= Identifying Gypsy Moth Defoliation in Ohio Using
- Landsat Data
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Conmtents Ssts avadable at ScienceDivect
Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Estimating the effect of gypsy moth defoliation using MODIS

KM. de Beurs *, PA. Townsend

COMPUTER ANALYSIS AND MAPPING OF GYPEY MOTH DEFOLIATION LEVELS A3
IN PENNSYLVANIA USING LANDSAT-1 DIGITAL DATA*

By Dariel L. Williams, NASA/Goddard Space Flight Center, Greenbelt, Maryland
ABSTRACT N76'17481

The purpose of this study was to lavestigate . sffectiveness of using LANDSAT-1 multispectral
digital Gata and imagery, supplemented by ground truth and serial pholography, as a new method of
surveylng gypsy moth (Porthetria dispar (L.)) (Lepidoptera; Lymantrildse) defoiiation, which has
greatly inoreased in Penasylvania in recent years, Since the acreage and severity of gypsy moth de~
foliation reaches a peak from mid-June through the first few daysof July, the July 8, 1973, LANDSAT-1
scene was chosen for analysis. Results Indicate that LANDSAT-1 data can be used to discriminate be-
tween defolisted and bealthy vegetation in Pesnsylvania and that digital processing methods can be used

Satellite Technology: An Improved Means For
Monitoring Forest Insect Defoliation

C. Lisette Dottavio and Darrel L. Williams

Contents ists avadable at ScienceDirect
Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

Estimating the effect of gypsy moth defoliation using MODIS

KM. de Beurs *, PA. Townsend
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Remote Sensing of Environment

journal homepage: www.elsevier.com/locate/rse

A general Landsat model to predict canopy defoliation in broadleaf deciduous forests

Philip A. Townsend **, Aditya Singh *, Jane R. Foster *, Nathan J. Rehberg *, Clayton C. Kingdon *,
Keith N. Eshleman °, Steven W. Seagle °




Millions of Landsat Scenes Downloaded
since December 2008

2008

Opening of USGS archives >
New opportunities to use the Landsat ﬁj Yl -
temporal domain to map and monitor i | ‘USGS
changes in forest condition

Landsat1-3

Landsat 1: 1972 - 1978
N Landsat 2: 1975 - 1982
‘ Landsat 3: 1978 - 1983

Landsat 7

1999 - present

Landsat4 -5

Landsat 4: 1982 - 1993
Landsat 5: 1984 - 2013

Landsat 8

2013 - present




30 m spatial resolution

30 centimeters 30 meters
(high res. imagery) (Landsat)



Broad multi-spectral bands

TM Band Wavelength (um)
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https://svs.gsfc.nasa.gov/vis/a000000/a000900,

10.4 -12.5 "W Thermal Infrared
2.08 - 2.35 Shortwave Infrared
1.55-1.75 —+  Shortwave Infrared

0.76 -0.90 Near Infrared

0 63 - . Band Landsat band wavelength comparisons
- — All bands 30-meter resolution unless noted

L8 OLITIRS L7 ETM+ 145 TM 14-5 MSS* 11-3 MSS*
CoastaVAerosol Band 1 0.43-0.45 = = = = = - = .
0.52 - Ome Band 2 ) Jand1  045-052 Band1  0.45-052

0.52-0.60

designations

f | 3and 8** 0 8 3 0 .S -~
Red 3and 4 ) 7 ) d3 0.63-0.69
0-45 - . A -Infrared 3and 5 | 8 and 4 0.77-0.90 Band 0.76-0.90

0T1 1060-11.19 Band6T2
171 11.50-125!



16-day revisit Landsat
(8-day with two)
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https://lwww.nasa.gov/sites/default/files/styles/full_width_feature/public/usa_oli_201308_lIrg.jpg?itok=FQpTt5wY



“Greenness” time series (for one pixel)
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“Greenness” time series (for one pixel)
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estimate baseline



“Greenness” time series (for one pixel)
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“Greenness” time series (for one pixel)
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Forest disturbance
monitoring system

1. Modeling Il. Monitoring Ill. Assessment
Fit model to stable New
base period image
: ol Season-integrated
—> thd potennglt. —> metric of change in
changes in condition condition
N Predicted
image
\ 4 \ 4
Targeted field/aerial Near-real-time Annual disturbance
surveys D Z— products map
(attribution) (per scene) (larger swath)
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2016-170
June 18
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2016 aerial sketch
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Landsat Aerial sketch R
time series overlay I P
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Near-Real-Time Monitoring of Insect Defoliation
Using Landsat Time Series

Valerie J. Pasquarella 2%, Bethany A. Bradley ' and Curtis E. Woodcock *

t of Environmental Con versity of Massachusetts Ambherst, 160 Holdsworth Way,
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T MASSAGHUSETTS .

CITY AND TOWN LINES

GYPSY MOTH DEFOLIATION
1981

2,826,095 Acres

map prepared by:
Mass Dept of Environmental Management
Div.of Forests & Parks,
Bureau of Insect Pest Control

slide prepared by:
Univ Mass Cooperative Extension Service
Shade Tree Laboratories, Urban Forestry




Summary

Gypsy moth have reclaimed their role as a major
forest pest in Southern New England

Outbreaks may be linked to extreme weather
events, i.e. drought

Expect continued defoliation in 2018 — but
location and severity will depend on mortality this
year and weather next spring

Satellite-based monitoring provides a valuable
tool for tracking outbreak patterns



Questions?

valpasq@umass.edu
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