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Value of (and Threats to) Healthy Ecosystems



NY Times



Increasing Frequency and Impact: 
Un-Natural Disasters

US$2.25 trillion between 1998-2017 due to climate-
related disasters 
The Economist; UNISDR; World Health Organization, 
IUCN Red List of Threatened Species

of global deaths and 
disease burden linked to 
unhealthy environments 

>20% 



Relative risk of a new zoonotic EID

Global distribution of relative risk of any EID event 
0 – green to 1 – red Jones et al. 2008, Nature



Shared drivers of biodiversity loss, ecosystem 
degradation and disease emergence
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Rapidly increasing human population
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production
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production 
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Drivers are Intensifying

=
Increasing animal-human 
contact and spillover rate

Increasing toxin exposure

Health-benefitting 
ecosystem services 

threatened

All drive habitat change
Increasing chemical use/environmental dissemination
Pressure on land and water quality

Global Health Security and Development Courtesy of Dennis Carroll



Land Degradation
“Land degradation is a pervasive, systemic phenomenon: 
it occurs in all parts of the terrestrial world and can take many forms”

IPBES Assessment 
Report on Land 
Degradation and 
Restoration, 2018

Direct and indirect health impacts from: Soil erosion and nutrient depletion, pollutant runoff, lost carbon sequestration, 
reduced flood protection/resilience, decreased water and food provision, invasive species introduction/expansion, change 
in vector abundance and distribution, wildlife extraction and biodiversity loss, conflict over depleted natural resources...

Out-migration



§ Industries include timber, oil and gas, mining, and plantations

§ Ecological changes: 
§ Installation of roads and other corridors
§ Establishment of construction camps and infrastructure
§ Associated land developments
§ In-migration and increases in raw volume of human traffic
§ The extractive process itself associated with other forms of land-use change (e.g., mine digging, mineral 

extraction, vegetation clearing)
§ Increase in hunting

§ Areas targeted for natural resources are often in disease emergence “hotspots”- typically tropical, developing 
countries

§ Tend to have high wildlife diversity

§ Health risk assessments for local communities are not required

Extractive Industries In-migration



Land Degradation, Mediators, and 
Health Outcomes

Need for context-
specific approaches



One Health



Country-Level Drivers of Disease 
Emergence

a, Worldwide percentage of emergence events caused by 
each driver; b, Countries in which the emergence events 
took place, and the drivers of emergence. 

Jones et al. 2008, Nature



Projected Impacts
• 5% increase in people at risk of malaria 

exposure

• 10% increase in diarrheal disease 
burden

•
• 7.5 million more stunted children

• Direct health damages of US$2-4 billion

• Up to equivalent of 20% in labor 
productivity losses in some regions 
from excess heat

• 100 million into extreme poverty

Undermines 2030 Sustainable 
Development Agenda 

World Bank 2018



Enhancing urban resilience to climate change 
and disaster risks

90% of all urban centers located in coastal areas, cities 
are facing increasing risks from devastating hurricanes, 
floods, and other natural hazards due to climate change



Ecosystem Risk Assessment

Ferrer-Paris et al 2019, Conservation Letters

Endangerment status
Conservation strategies



Land Planning for 
Risk Reduction and Resilience



Increased risk of 
Rift Valley Fever 
outbreaks

Starving marine 
mammals and 
birds, floods and 
landslides

Increased risk of 
West Nile Virus, 
Hantavirus, Plague Increased risk of 

Cholera, Dengue 
Fever

Forest fires from 
dry conditions, 
haze and smoke, 
increased 
respiratory 
diseaseRisk of 

fisheries 
collapse

Increased Risk of 
Mosquito-borne 
diseases

Drier than 
normal, 
decreased 
crop yields

Examples of likely health effects from El Nino, 2015-2016.  Background map of average rainfall anomalies 
from Dr. Assaf Anyamba, et al., PLOS Neglected Pathogens, 2012. 

Shades of yellow to red indicate below normal rainfall and blue to green indicate above normal. 

W. B. Karesh



Additional Information



A multisectoral, One Health approach can 
help optimize sustainable development for a 

healthy, safe, and equitable future

Multisectoral Policies to 
Reduce Risks and Impacts



Thank you!

machalaba@ecohealthalliance.org

With special thanks to Dr. Chadia Wannous, Brian Baker, Richard Seifman, 
and the World Federation of Public Health Associations
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