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Invasive Pests and Pathogens are Increasing Globally
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*Each box represents ~500 new introduced species Based on data from Seebens, Hanno, et al. Nature communications 8 (2017): 14435. 



Iterative Forecasting Improves Forecasts Steadily Over Time

Iterative Forecasting in Ecology:

We believe iterative ecological forecasting can 
help us improve our ability to model pest and 
pathogen spread.



Iterative Forecasting Improves Forecasts Steadily Over Time

Iterative Forecasting in Weather:

Iterative Forecasting in Ecology:

We believe iterative ecological forecasting can 
help us improve our ability to model pest and 
pathogen spread.



PoPS Forecasting and Control System
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Spotted Lanternfly in Pennsylvania: 
An example of iterative forecasting improvements

• Discovered in Berks County, PA in 2014
• Over 90 counties quarantined across 11 states
• $13+ Billion in crops and forest at risk
• Has spread to New Jersey, Delaware, Virginia, 

New York, Virginia, West Virginia, Ohio, 
Connecticut, Indiana, Rhode Island, 
Massachusetts, Vermont, and Maryland.

Sucks the sap out of 
branches and stems!



PoPS Forecasting and Control System



PoPS Forecasting Platform



Updating Parameters Based On New Data



Iteratively updating parameters improves forecast accuracy



PoPS Forecasting and Control System



PoPS Forecasting Platform Spatial Decision Support



PoPS Forecasting and Control System



Improved Understanding of Temperature Influence

May - November

Early data 
on SLF 
temperature 
sensitivity 



Improved Understanding of Temperature Influence

May - November

Early data 
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Improved Understanding of Temperature Influence Increases Accuracy

Early data on 
SLF 
temperature 
sensitivity 

Updated SLF 
temperature 
sensitivity 
(based on new 
data)

Old Temp Kreitman 
Temp 
Changes

78.1 (3.1) 85.5% (2.1)

80.1 (3.7) 81.83% (3.7)

95.6 (1.7) 91.1% (1.8)

61.3 (7.3) 80.8% (5.1)

38.0 (.92) 43.26 (.97)



Adding New Model Features Based on Field Observations



Adding New Model Features Based on Field Observations

Without 
Large 
Population 
Movements

With Large 
Population 
Movements

85.5% (2.1) 85.8% (2.0)

81.7% (3.8) 81.8% (3.7)

91.0% (1.9) 91.1% (1.8)

80.7% (5.1) 80.8% (5.0)

43.25 (.98) 43.26 (.97)



PoPS Forecasting Platform Field Operations



PoPS Forecasting and Control System



Forecasting SOD Spread Spatial Decision Support



30 APHIS personnel from 
science and technology, 
field operations, policy, and 
regulatory working groups on 
June 26, 2019 

Forecasting SLF Spread Spatial Decision Support



PoPS Forecasting and Control System
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