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Panarchy (Holling et al) 



Quotes from a Poet (Mary 
Oliver)

To pay attention, this is our endless and 
proper work.

Look, I want to love this world
as though it’s the last chance I’m ever going 

to get
to be alive
and know it



Health (a Mirage?)
§ A STATE: “... of complete physical, mental and social well-being and not 

merely the absence of disease or infirmity” (WHO Constitution, 1948). 

§ A CAPACITY: “The extent to which an individual or group is able, on the one 
hand, to realize aspirations and satisfy needs; and, on the other hand, to 
change or cope with the environment.” (WHO, Alma Ata Declaration, 1978).

§ RESILIENCE – a variation on the health theme: The ability of a system 
(household, community, socio-ecological system) to absorb stresses and 
changes, to adapt to them, and to persist. This does not mean that the system 
stays the same, or bounces back to what it was before. This comes closest to 
what some people mean by ecosystem health, eco-health, ecological integrity, 
conservation medicine, one health etc

§ Health is related to environmental change – from Hippocraties to IPCC to MEA 
– all that has changed is the scale 



The Global Context for 
Health



Disease, health and weather
examples from north of the 49th

• St. Lawrence River die-offs - toxic blooms
• West Nile Virus (urban design & climate)
• Lyme Disease (vector sensitivity to temperature)
• Walkerton - (rainfall) E. coli and Campylobacter
• Waterborne Diseases (in general)
• Foodborne Diseases (in general)
• Imported Diseases - Malaria



Unpacking seasonality - Waterborne 
outbreaks and extreme events from Thomas et al

• 2x increase in 
odds of wb 
outbreak if rainfall 
greater than the 
93rd percentile

93%

Distribution 
of rainfall 
over year

MOST rainy
Least rainy

2x 
more 
risk 

50%



Health effects: disseminated, 
chronic, unstable, systemic

• Direct effects: heat waves, ground level ozone
• Major storms
• Ecosystemic changes – ciguatera, PSP, watershed 

deterioration – phase shifts
• Vector-borne diseases – West Nile, Lyme, Dengue, 

Leishmania, invasion of “exotic” diseases
• Waterborne – leptospirosis, cryptosporidiosis, giardia
• Foodborne – salmonellosis, many other types
• Malnutrition



Level 4 SOHO.jpg

Given Context & Known Outcomes,  What Can We Do??





Responses
• Premises:

– Documenting problems/ vulnerable populations - not good enough!
– Adaptive capacity needs to be improved everywhere 
– Economic development: the distribution of benefits, public health infrastructure.

• Basic Response: 
– Reconcile the The Millennium Development Goals with the Millennium 

Ecosystem Assessment.
– Integrate responses to global change, economic development, food security, 

poverty, and human disease: One World, One Medicine, One Health

• One Health is a heart-warming mantra, but what does  it mean 
in the real world of inequity, competitive and frag mented 
institutions, limited resources?



Excuse me emperor: There is 
No Box



Animals

Water

Manure

Fertilizer

Crops

People –
Who?

Where?
Energy: labour, 

fossil fuel, 
technology

Ecosystem 
Services & Threats:
Wildlife, pollination, 

disease,
sustainability,
new resources

Food

Offal, 
Deadstock

$$$

Climate



Eradicate Poverty
&

Hunger

Gender Equality

Provide
Universal 
Education

Reduce Child
Mortality

Combat 
Diseases

Improve 
Maternal 

Health

Promote
Environmental
Sustainability

Develop a Global Partnership to:





The Prism – Parkes et al



EcoHealth: Public Health in a 
radically unstable world

• Change our theories – complex & post 
normal 

• Change our goals – from public health, 
environment, and economic programs to 
integrated, systemic programs

• Change how we arrive at our goals
• Network – it is not possible to have full 

capacity everywhere





Ciguatera in Cuba -Conceptual 
Framework

Resilience 
Theory

Situated 
Learning 
Theory

Post-
Normal 
Science

Complex 
Adaptive 
Systems

capacity for a 
social-ecological 
system to remain 

in a particular  
configuration

a theory of social 
learning and 

legitimate 
peripheral 

participation in 
communities of 

practice

research on systems 
with high-uncertainty 
and high decision-

making stakes needs 
to involve an extended 

peer community

systems self-
organize 

without intent 
around 

particular 
attractors; 
ecological 

phase shifts
Morrison et al 2008
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Step 1
“Vulnerability”
1979-1982
Precipitating Crisis=
1979 Spring Runoff

Step 2a
Preparing the System
for Change
1982-1984
W-phase {cycle 0 back loop}

Building
ecological
knowledge

Social 
networks

Leadership;
Providing a 

vision

Step 2b
Window of Opportunity
1984-1985
a-phase {cycle 0 back loop}

Policy window
Problem 

awareness

Solutions 
available

Political 
action

Policy 
‘entrepreneurs’

r

K

�

�

Step 2c
Transition
1985-1987
r-phase {cycle 1 forward loop}
New attractor / stability domain / stability landscape

Step 3
Building social-ecological resilience
Of new attractor state
1987 onwards
K-phase {cycle 1 forward loop ->
cycle 2 -> cycle 3}

Responding to extreme weather 
in the Canadian prairies –
Neudoerffer et al



Entry point 

Presenting Issues

The Given History
GovernanceIssues

Stakeholders

Analysis of:

People and Their Stories

Developing a Systemic Understanding

Systems Analysis

Systems Synthesis

Collaborative Learning and Action

Monitoring and Evaluation: 

Implementation

Design of an adaptive approach

Trade-offs & Solutions:



Networks: Hypotheses

• Communities of Practice for Ecosystem 
Approaches to Health (CoPEHs)

• EcoHealth.net
• NGOs – eg OneWorldOneHealth, VwB/ 

VsF
• Multi-institutional, trans-disciplinary 

group courses and teaching



Research Policy: Integrating
• Integrate research, practice, policy (The 

Green Plan).
• Develop and deliver courses, run pilot 

and long term projects, mentor. 
• Work across all sectoral and institutional 

boundaries – from Google to FAO, 
USAID, IDRC & AusAid to OIE to USDA 
& CFIA





Nepal – Hydatid Disease

Waltner-Toews et al



Nepal – Hydatid Disease



1991-1994 - Nothing Changed - Why?



Parks

1996- 2001 an ecosystem approach – richer 
understanding and lots of positive change



Composting



Public Bathrooms and Riverside Plants



Urban Gardens



Stabilized River Banks



New Leadership



What Changes?
§ Our understanding of the world

§ The roles of experts and investigators
§ Decision-making, governance, management, 

monitoring
§ Measures of quality or “success” : outcomes not 

just disease related, but general social-
ecological resilience and potential to respond to 
extreme events



Who cares if we “succeed”?
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An authoritative forum for research, policy 
and practice that:

• integrates human, wildlife and ecosystem 
health, and 

• fosters discovery at the interface of 
ecological, health & sustainability science.

Member subscriptions and details at

www.ecohealth.net 
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Communities of Practice for Ecosystem 
Approaches to Health

• Canada. Focus: Educational development (Canadawww.copeh-
canada.org

• Latin America and the Caribbean. Focus: 
Toxinswww.insp.mx/copeh-tlac/eng/inf/index.php

• West and Central Africa. Focus: educational development 
(French Africa) http://www.copes-aoc.org/

• Middle East and North Africa. Focus: Water Resources 
Management www.copeh-mena.org/

• South and South East Asia. Focus: Emerging Infectious 
Diseases www.copeh-ssea.org. See also www.vwb-vsf.ca.


