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Maps and models in One Health: using ArcGIS as a tool  
to understand pathogen transmission in coastal California 
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http://abcnews.go.com/Health/orlando-hospital-workers-exposed-mers-virus-awaiting-test/story?id=23694946 



http://www.bbc.com/news/world-africa-28755033 



http://www.brainerddispatch.com/content/ebola-map-shows-
people-more-african-regions-risk-infection-animals 
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			Toxoplasma gondii: Human and 
Animal Health Consequences 

§  Role of immune function 
 

§  Acute infection during pregnancy  

§  Waterborne outbreaks 
  
§  Wildlife species mortality 
 
§  Atypical strains 

§  Behavior changes in people  
       and animals 
 
 
 





www.seaotterresearch.org/braindisease.shtml 








 Domestic and wild 
felids contribute to 
terrestrial oocyst 

burden and marine 
parasite loading 





Modeling oocyst loading and transport from land to sea  



Modeling wild and 
domestic felid 

terrestrial oocyst 
loading  



Free-ranging, unowned domestic cats 



Pet cats 



 Developing a model of oocyst loading in the coastal environment 
 





Census blocks and 
Land use data 
  - Animals per  
    30 x 30m grid cells 
 
Oocyst shedding 
  - Oocysts per  
     grid cell 



Modeling oocyst transport in freshwater runoff 



Modeling oocyst transport in freshwater runoff 



By combining domestic 
cat and wild felid oocyst 
loading models with 
hydrology runoff models, 
we can simulate the 
movement of oocysts 
from land to sea. 
 
 
 
Less precipitation is 
required to move oocysts 
in red-shaded areas to 
the ocean than those in 
the blue regions. 



The total load of oocysts delivered to the ocean and the contributions of domestic 
cats and wild felids vary among watersheds bordering the sea otter range. 



How do coastal development and precipitation influence pathogen flow 
from terrestrial to aquatic environments? 



Coastal development and increased precipitation enhance oocyst delivery to the ocean 
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Additional One Health Resources: 
 
http://www.onehealthinitiative.com/ 
 
http://www.cdc.gov/onehealth/index.html 
 
http://www.globalhealth.gov/global-programs-and-
initiatives/one-health/ 
 
https://www.avma.org/KB/Resources/Reference/Pages/
One-Health.aspx 
 
http://www.oie.int/for-the-media/onehealth/ 
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ArcGIS maps and models are 
essential tools for exploring 
health at the human-animal-
environment interface 
 
 
Human-driven coastal 
development and precipitation 
have the potential to 
accelerate pathogen flow from 
land to sea 

evanwormer@ucdavis.edu  
or 

 liz.vanwormer@unl.edu 


