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We are a globally-connected society…



We start, and end, in communities…
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What is risk?

EXPOSURES  → OUTCOMES



What kind of wildlife do we live with?





1

0



1

1



ANIMAL       

HUMAN

ECOSYSTEM  

One Health

Holistic

Collaborative and

transdisciplinary

Focused on 

integrated 

solutions





One Health Framework











DISEASE?

HOST

PATHOGEN ENVIRONMENT





Land use change & population density drive 

viral spillover events…

Climate Population Growth



Drivers in Emerging Infectious Diseases

Globalization

Changing Ecosystems

Human Demographics & Behavior

Markets & Trade

Migration & Conflict 

Poverty & Social Inequality

Microbial Adaptation

and more…

Source: Author San Jose, 27 November 2006, based 

on the [http://gmt.soest.hawaii.edu/ Generic Mapping 

Tools] 



Global travel & trade can turn local epidemics 
into pandemics
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Each year,  approx. 3 new Viral 
Diseases emerge

Driven by 
• Population expansion (1.6 

billion in 1900 to 11.5 
billion people in 2100)

• Increased encroachment 
into wildlife habitat which 
accelerates the “spillover” 
from wildlife to humans 

Source: Jones et al. (2008) Nature

The threat from emerging viruses is increasing
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The Ministries of Health, Agriculture & Environment and 

Implementing University and NGO Partners in 35 Countries



One Health Interface 

• Majority of emerging infectious 
diseases (EIDs) in people are of 
animal origin (zoonotic)

• 75% of emerging zoonoses have 
wildlife origins

• Human activities at the 
interface linked to EIDs (Nipah 
virus, SARS, Ebola)

• Annual population growth 
among highest in buffers to 
protected areas near wildlife

Land Use Change & 
Human Population 

Growth

Increased Contact 
Between Humans, 

Livestock, & Wildlife

Enhanced Flow of 
Pathogens

Health Risks to 
Humans, Livestock, 

& Wildlife

Livelihood Impacts & 
Economic Pressures



• Primates

• Bats

• Rodents

• Birds

• Suids

• Carnivores

• Ungulates

Targeted, Risk-based Surveillance



Viral 

shedding

Target = zoonotic viruses that causes disease in animals & people

Syndromic 

surveillance in 

people to detect 

potentially zoonotic 

viruses that cause 

disease & assess 

behavioral risk

PREDICT Surveillance Strategy

Early 

recognition 

of 

potentially 

zoonotic 

viruses in 

wildlife



High Risk Interfaces



Bat Guano Farms

Vietnam, Cambodia & Thailand





Developed & Operationalized Diagnostic Platform
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PREDICT OVERVIEW 



Novel MERS-like Corona Virus from Uganda



Li et al. Science, 2005; Ge et al. Nature, 2013



One Health Impacts

Stages of Emergence

COVID-19

https://coronavirus.jhu.edu/map.html

https://coronavirus.jhu.edu/map.html


COVID-19 Case Map – July 9, 2020

https://coronavirus.jhu.edu/map.html

https://coronavirus.jhu.edu/map.html


COVID-19 What now?

Masks, Good Hygiene & Social 

Distancing 



Questions & Discussion

Professor Woutrina Smith, DVM, MPVM, PhD

wasmith@ucdavis.edu


