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The problem: timely pest records at scale



Opportunities in Data and AI

Volume + Velocity + Variety + Veracity + Value



Jarić, Ivan, et al. "iEcology: harnessing large online resources to 
generate ecological insights." Trends in Ecology & Evolution 35.7 
(2020): 630-639.

Observing species (including humans) through text mining

Mammola, Stefano, et al. "Media framing of spiders may 
exacerbate arachnophobic sentiments." People and Nature 
2.4 (2020): 1145-1157.



Four case studies

Goals: 

1. Describe the potential for multiple text sources to provide content valuable to 
document pest spread, 

2. Help others who seek to track pests through text media overcome the 
methodological hurdles associated with using text data.



Four case studies

1843-1850 2009-2023



Four case studies

Pennsylvania Nigeria



                  Case study 1:   1840’s P. Infestins

US Annual Report of the 
Commissioner of Patents
1841-1850 (1 doc./year)





Terminology 
varies across 
pest/pathogen, 
geographically, 
and over time.



Mapping potato and disease mentions* 

*Assumption: Place names that are mentioned in the text close to topically relevant terms likely to be involved.



                  Case studies 2 & 3



                  Case study 2:   Spotted Lanternfly in the news

Spotted lanternfly terms + 2017 + PA → 



                  Case study 2:   Spotted Lanternfly in the news

Spotted lanternfly terms + 2017 + PA → 

Spotted lanternfly terms + 2014-2017 + PA → 

USDA- APHIS records, 
aggregated to county



Current quarantine 
conditions, readily 
available.  Historical 
temporal progression 
of quarantine, less so.



News shows 
how county 
quarantine 
efforts closely 
followed the 
early spread.

APHIS only News onlyAPHIS and News



                       Cast study 4: Tuta absoluta posts

Tuta absoluta + Tweets/News → state mentioned

Tuta absoluta + Nigeria + survey data → presence by state
 2016 survey (Borisade et al., 2017) & 2017-2018 survey (Aigbedion-Atalor et al., 2019)



News and Twitter 
posts about a 
location closely 
matched known 
pest locations, and 
highlight other 
potential pest 
locations 

* *

* 2016 data published in 2017, 2017 - 2018 data published in 2019

Survey presence

Text media post density0 1



                  Case study 4:   P. Infestans now

P. Infestans + 2015–2022 + USA → 

P. Infestans + 2009–2023 + USA → 

Twitter API

GDELT



P. Infestans news from GDELT*

2015 2016 2017 2018

2019 2020 2021 2022

Min: 0 
Max: 410

1.0

0

*GDELT Project = Global Database of Events, Language and Tone



      P. Infestans Tweets from Twitter API
Min: 0 
Max: 257

1.0

0

2009 2010 2011 2012

2014 2015 2016 2017

2019 2020 2021

2013

2018

2022 2023*

*2023 only through Feb 1



Discussion

Potential to catch first records, faster 

Fill gaps in survey data, with volume as an indicator of 
invasion intensity

    



Discussion

Potential to catch first records, faster 

Fill gaps in survey data, with volume as an indicator of 
invasion intensity

Opportunity to extract continuous, time-sensitive pest 
information to get it data faster

Technical challenges for automation: place-name 
disambiguation and text classification

    





https://docs.google.com/file/d/1qd_NJ6Z3dscbwSChnR5-DemTAhv05XZ-/preview


Questions?



Activity

https://go.ncsu.edu/pipp



Locate

Distill

Filter

Fetch



Locate

Distill

Filter

Fetch

Brandwatch
Global Database of Events, Language and Tone (GDELT) 
Google News
Twitter API



Locate

Distill

Filter

Fetch

HTML scraping



Regex for text matching 
spotted*lantern[w]fl* in “https://growingproduce.com/spotted-lanternfly-quarantine-expands-again”?

Natural language processing

Named Entity Recognition & geoparsing

Translation   
>>> translator.translate('歡迎').text)

        welcome

Text classification 
tomato blight got my once admired plant. doesn't look like I'll save it : (         <—-YES

Seated on a toadstool, the deathflower of the potato blight on her                 <—-NO

     Human-in-the-loop

Locate

Distill

Filter

Fetch



Unsupervised summarization
   "summary_lexrank": "The Pennsylvania Department of Agriculture recently announced nine 

more municipalities including six in Bucks County and one in Montgomery County were added to 

the list of quarantined areas in an effort to slow the spread of the \"potentially 

devastating\" spotted lanternfly. It was first detected in the United States in Berks County 

in the fall of 2014.",

Search server

Text classification

   Visualization

Locate

Distill

Filter

Fetch


