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BIOLOGICAL DIVERSITY

* Biological diversity is the variability among living organisms and
, Including
diversity within species, between species and of ecosystems
(CBD 1992).

« Traditionally, it is defined at three levels of biological
organization (species, and genetic diversity), though

a forth level has been recently proposed (molecular diversity);
(Campbell 2003).

* |t is generally regarded as a key determinant of ecosystem
health, functioning and resilience



Biodiversity in broad terms

We are all connected.

From the smallest ant to the tallest tree,
FROM THE BIRDS ROAMING THE SKIES TO THE FISH SWIMMING IN THE SEA.
Each and every creature is part of the biodiversity family.
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Biodiversity in natural landscapes/green spaces
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c\O0BR STEy Green infrastructure

Neighborhood and national
parks, parkways, forests,
community gardens, and the
myriad other forms of
conserved private and public

<7  PEOPLE

f:\ﬁ Yl :
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An Ecological Model of Health.



Agricultural biodiversity

* genetic diversity
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Microbial Biodiversity

Biodiversity and classification of
micro-organisms

Biodiversity of Micro-organisms




Ecosystem services the basis of human well-being

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES
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Source: Millennium Ecosystem Assessment
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Provisioning services

Food

Fibre

Timber
Fuel

Medicine

Nature’s Benefits in Kenya

An Atlas of Ecosystems and Human Well-Being




Regulating services

evapotranspiration =
transpiration + evaporation

o

e Rainfall

Ll S

transpiration

* Air purification
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e Climate regulation

* Disease regulation

groundwater ,’
recharge



Regulating services

X

Large keystone species
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Cultural services

Health benefits of -
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o $§’§red forests

interacting with nature

* Physical health,

* Cognitive performance
* Mental health

* Social capital

Tourism-Economic
benefit

. Int. J. Environ. Res. Public Health 2013, 10 918



Drivers of biodiversity change and emerging infectious
diseases

World Population Growth

World
Resources
Institute mwmwmummmm




(Source: Africa Atlas of our Changing
Environment, UNEP 2008)



1. Human demographics

* Rapid human population growth and ,
urbanization-over 90% is akmﬁqplace in Africa
Asia and Latin America where the following other
factors prevail :

 Low levels of literacy, awareness and poor health
seeking behaviours

 Poverty and rising economic inequalities-affecting
lifestyles, preferences, behaviours and attitudes.

e Political unrest in many countries which hampers
infrastructural development

e A hiﬁh rate of underlying chronic human infections
e.g HIV and tuberculosis

* Tremendous increase in global demand for animal
protein, hence:

. growth in livestock population,
. Intensification of livestock and wildlife production systems-
. new host parasite relationships

* Increase in keeping of companion animals-pets



High Risk Interfaces
Specific situations
enabling contact
between wild animal
hosts and people

Pathogen

Zoonotic
disease
emergence
in humans

Large-scale Socio-Ecological Drivers

Wildlife biodiversity

Human population density
Land use change
Agricultural industry change




THE LANCET

a

.. with endemic and enzootic zoonoses causing
about a billion cases of illness in people and millions
of deaths every year...

emerging zoonoses are a rising threat to global

health, having caused hundreds of billions of US
dollars of economic damage in the past 20 years. "

Karesh, et al,, The Lancet, Dec 1, 2012



Most EIDs are Zoonotic

= > 60% of known human pathogens are
zoonotic s
= > 70% of emerging human pathogens are
zoonotic; most originate in wildlife.

= Endemic, enzootic, and emerging
zoonoses (dynamic)

= Rate of disease emergence is increasing
(not just detection)

= Complex process!

EcoHealth Alliance
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Relative risk of a new zoonotic EID
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Temporal patterns in EID events

120 -
e EID events have increased over

B Mon-zoonatic

B ceonotic. Muildie time, correcting for reporter bias
100 B Zoonotic: Non-wildlife (GLMp 5,p F = 86.4, p <0.001,
B Zoonotic: Unspecified - df:57')
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e ~5new EIDs each year
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e ~3 new Zoonoses each year

Number of EID events
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e Zoonotic EIDs from wildlife
reach highest proportion in
recent decade

20+

1045 1955 1965 1975 1985 1995
Decade

' EcoHealth Alliance Jones et al. 2008




Deforestation

Forest status
B rtact forests
. Managed forests
[ Degraded (partially deforested)
| Deforested

Global Biodiversity Outlook 4
..

Figure 5.1. The extent of deforestation
and forest degradation worldwide®.
Intact forests refers to unbroken
expanses of natural ecosystems greater
than 50,000 hectares. Managed forests
refer to forest that is fragmented

by roads and/or managed for wood
production. Degraded or partially
deforested refers to landscapes where
there has been a significant decrease in
tree canopy density. Deforested refers
to previously forested landscapes which
have been converted into non-forest.




Global Flood Risk- VVulnerable Regions
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Hirabayashi et al., “Global flood risk under climate change”. 2013, Nature Climate Change.
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Commercial bush meat trade
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Intensification of agricultural production




Increased International travel and trade




Drivers of Disease Emergence in
Humans

Land use changes

Food industry changes

Human susceptibility to infection
Agricultural industry changes
International travel & commerce
War & famine

Unspecified

Climate & weather

Breakdown of public health measures
Bushmeat

Human demographics & behavior
Medical industry changes
Antimicrobial agent use

Other industries

EcoHealth Alliance Loh et al. In Press




A
Drivers of loss of endangered species

_\
Figure 5.1 Major threats to vertebrates listed as critically endangered, endangered orvulnerable on the IUCN Red List

Proportion of threatened specles affected, %
0 10 20 30 40 50 60 70
Agriculture/aquaculture I
Logging I
Residentlal/commercial development N
Invasie alien species NG
Pollution I
Hunting/trapping I
Climate change/severe weather NN
Change In fire regime I
Dams/water management INNEG_—_—__
Energy production/mining N
Fisheries NN
Human disturbance I
Transport/sewvice corridors [N
Native specles | Note: Some specles have multiple threats.

Source: Balllie eral. 2010 )
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Cost-effective to intervene early

Human Cost of outbreak
exposure control
Animal clinical ., Human  clinical
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Adapted from IOM (2009)



Conclusion

= Although most emerging infectious diseases are known
to originate from wildlife, the main driver of emergence
of these diseases is human-induced alteration of
ecosystems.

= The health consequences of loss of biodiversity should
continue to be studied to generate evidence to inform
future policies for sustainable development.

= Wildlife veterinarians and disease ecologists can
contribute greatly to this type of evidence generation and
In advocating for conservation of biodiversity

= Addressing drivers of disease “ upstream” will be a more
cost-effective way to prevent the emergence of many
diseases and improve the health of humans and animals.



Natural Versus Unnatural

“The emergence of zoonoses, both recent and
historical, can be considered as a logical
consequence of pathogen ecology and evolution,
as microbes exploit new niches and adapt to new
hosts...

Although underlying ecological principles that
shape how these pathogens survive and change
have remained similar, people have changed
the environment in which these principles
operate.”

Karesh, et al, The Lancet, Dec 1, 2012
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