
The 2016-2017  
gypsy moth outbreak:  
Current status and continued monitoring 

Valerie Pasquarella 
Postdoctoral Fellow 
University of Massachusetts - Amherst 

WSCAC Meeting  
February 13, 2018  | Southborough, MA	



A Brief History 
of Gypsy moth in New England 



It all began in 1868 … 

Leopold Trouvelot  



Massachusetts 1890 - 1905 

Early eradication efforts 



Biological Control 

•  Beginning in 1905, ten species of parasitoids 
were established in North America 

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



…so the spread continued 



GM has cyclic outbreaks 

Prior to 1981, there 
were regular 

outbreaks about 
every 10 years 
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Defoliation in Massachusetts (1924-2016) 



1989 

E. maimaiga 
 

A fungal pathogen breaks the cycle 

0 

0.5 

1 

1.5 

2 

2.5 

3 

1920 1940 1960 1980 2000 2020 

M
ill

io
ns

 o
f a

cr
es

 d
ef

ol
ia

te
d 

 

Defoliation in Massachusetts (1924-2016) 



(Or so we thought) 
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Drought conditions in the Northeast 



Summer 2016 





Monitoring 
Gypsy moth defoliation 



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. 

https://www.fs.usda.gov/detail/r6/forest-grasslandhealth/insects-
diseases/ 

Aerial 
sketch 
maps 





Long history of using 
satellite remote sensing 
to map defoliation… 
 





Opening	of	USGS	archives	à	
New	opportuniHes	to	use	the	Landsat	
temporal	domain	to	map	and	monitor	
changes	in	forest	condiHon	

2008 



30 centimeters 
(high res. imagery) 

30 meters 
(Landsat) 

30 m spatial resolution 



hLps://svs.gsfc.nasa.gov/vis/a000000/a000900/a000936/landsat_bands_all.jpg	

Broad multi-spectral bands 



https://svs.gsfc.nasa.gov/vis/a000000/a003900/a003939/earth.1045_print.jpg 

16-day revisit 
(8-day with two) 

https://www.nasa.gov/sites/default/files/styles/full_width_feature/public/usa_oli_201308_lrg.jpg?itok=FQpTt5wY 

https://sagatutorials.files.w
ordpress.com

/2016/11/
im

age0116.png?w
=254&

h=190 



“Greenness” time series (for one pixel) 



Use historical observations to 
estimate baseline 

“Greenness” time series (for one pixel) 



Use historical observations to 
estimate baseline Condition = obs− pred

RMSE

“Greenness” time series (for one pixel) 



Use historical observations to 
estimate baseline 

“Greenness” time series (for one pixel) 

2013	 2014	 2015	 2016	 2017	

Condition = obs− pred
RMSE



Fit model to stable 
base period 

New  
image 

Predicted  
image 

Find potential 
changes in condition 

Season-integrated 
metric of change in 

condition 

Annual disturbance 
map 

(larger swath) 

Near-real-time 
products 

(per scene) 

I. Modeling II. Monitoring III. Assessment 

Forest disturbance  
monitoring system 

Targeted field/aerial 
surveys 

(attribution) 



2016: 
Near-real-time pilot 



June 2 



June 18 



June 19 



June 26 



June 27 



July 4 



July 12 



July 13 



July 20 



July 21 



August 5 



August 14 



August 22 



August 29 



August 30 



September 14 



September 22 



Total number of observations  
 mid-May – September, n = 16 



Mean condition score 





Landsat 
time series 

Aerial sketch  
overlay 



2017: 
Continued monitoring 



Total number of observations  
 mid-May – September, n = 18 



Mean condition score 



Year-to-year 
comparison 









2x 

2x 

Almost all 
low-level 



Worst outbreak 
in 
Massachusetts 
since 1981 



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 
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