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“.. achieve, by 2010, a significant reduction of the
current rate of biodiversity loss at the global,
regional and national levels as a contribution to
poverty alleviation and to the benefit of all life on
earth” (Decision VI/26)

April 2002: 6th Conference of the Parties of the
Convention on Biological Diversity (CBD) 188 nations
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10,000 populations, 2,000+ species
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Infor mation Materiz

Ecological and Economic Foundation

For Polic yma

Contacts

Useful Links

The Economics of Ecosystems and Biodiversity (TEEB)

The Economics of Ecosystems and Biodiversity (TEEB) study News

is @ major international initiative to draw attention to the global @

economic benefits of biodiversity, to highlight the growing costs

of biodiversity loss and ecosystem degradation, and to draw ar an
together expertise from the fields of science, economics and

policy to enable practical actions moving forward,

Economic report into biodiversity crisis reveals price
of consuming planet.

Species losses around the world could really cost us the
earth with food shortages,
floods and expensive clean up costs .

Click here for:

New Release

Biodiversity is not just

a luxury for the rich :

[t is a necessity for the poor.

The TEEB for Policy Makers report
can be downloaded here by clicking on image above




Poverty & Biodiversity loss

>

Threatened species

Poverty

Fig. 1. Map of poverty and potential biodiversity loss, showing the level of poverty (proxied by the log rate
of human infant mortality) combined with the log number of threatened species of mammals, birds, and
amphibians per one-degree grid square (Behrmann equal-area projection). White areas represent missing
data. Data from (14) and (15).

Sachs et al. 2009 Science
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Vietnam bird flu deaths increase

A 10-year-old girl has
died of bird flu in
Vietnam, the country's
12th confirmed victim in
a month,
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id the girl

[he spike in deaths has raised worries
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Deadly virus Ilnked to fruit bat

US and Gabonese scientists
say a common type of fruit
bat could be the source of an
outhreok of the deadly
Marburg disease In Africa,
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Economic impacts of EIDs

(DLOHAd Jddd)

BSE, UK

$10-13 bn
Foot & Mouth
Taiwan, $5 bn

Cholera, Peru
$£775 m Lyme Disease

Us, $2.5 bn

SARS
China, Singapore, Canada...
$50 bn +

Foot & Mouth
UK
$20-30 bn

Nipah, Malaysia Exotic  Avian flu
$350-400 m Newcastle Europe, $200 m
1 X Disease,
West Nile, US $100m | BSE (Mad Cow)
7 $300-500 m \ Canada

s

1991 1992 1993 1994 1995 1996 1997 1998

1999 2000 2001 2002 2003
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Disease invasion process 7
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GLOBAL EMERGENCE: PANDEMIC

Global Travel and Trade

LOCALIZED EMERGENCE
Encroachment into Wildlife Habitat
Increased Contact with Wildlife

Wildlife Hunting and Trade

PRE-EMERGENCE: ‘SPILL-OVER'

Increased Human Population

Deforestation and Landuse Change
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EID events 1940-2004

Total EID events

& e

estern Europe, Japan and

* Main EID hotspots are in north-eastern US, w
south-eastern Australia
Jones et al. 2008 Nature
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* 335 EID events (1940-2004)

* Pathogens causing event
mainly bacteria — drug
resistant microbes

*61.4% of EID events&

LHelminths these from wildlife
[ Fungi
Bl Protozoa S B
[ ]Viruses or prions 04
[l Bacteria or rickettsiae y ’P >
-
.‘.."f
/

Jones et al. (2008) Nature
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* Significant increase
since 1940 (controlling
for reporting effort),
reaching a peak in
1980s — AIDS/HIV?

* Zoonotics from
wildlife are causing
the majority of events
In recent decade and
are significantly
Increasing

Number of EID events
Number of EID events
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Jones et al. 2008 Nature
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Drivers of disease emergence g
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Close relationship
[ Translocation between human,

« ) wildlife and

A 4 ™S )*Human \ ) .
/* Encroachment ~ , encroachment \ domESth amma|

( * Introduction Wildife EID  \ * Ex situ contact |

\ °':Spi|l-over: and"’tﬁ \ o Ecological ,' pOpL”ationS Wiligllg!
\ P 4 - | manipulation / the background of

EID drivers

' Domestic

\animal EID ,

{ _ \
| Agricultural * Global travel
\ intensification _ * Urbanization |

« = * Biomedical :
4 ‘. manipulation
Technology and |
\ industry :

Daszak et al. 2000 Science




EID Drivers

W Human susceptibility to infection
W Antimicrobial agent use
Land use changes
W Agricultural intensification
“ Food industry changes
International travel & commerce
“ War & famine
¥ Unspecified
Medical industry changes
@ Climate & weather
Human demographics & behavior
Breakdown of public health measures
Bushmeat

Other industries
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EID Drivers

Zoonotic EIDs by Country B 7%,
Number of EID events = é. { IR [ Sl
{ A -4 v
: v)—E § ,f’“i \ ‘
I ~ A\ ’ ‘f" L \ \ 2
- Driven by land use change -, »
‘3 /
W "

Driven by agricultural intensification

- Other driver

Proportion of EIDs (1940-2004) by country caused by different drivers. Size

of the circles is proportional to the number of EIDs
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Drivers of emergence

* Socioeconomic
—Human population density
—Human population growth
* Environmental
—Latitude
—Rainfall
* Ecology
—Wildlife host species richness

' v ! :i;h “lg' oy
Z %
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Mammals


http://sedac.ciesin.columbia.edu/gpw
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Spatial reporting bias by country [/', A g

The frequency of the country listed as the address for authors
In each article in the Journal of Infectious Diseases from 1973



Modelling EID events: Results

Multivariate spatial logistic regressions split by event

Pathogen Type
No. of EID event grid cells

Zoonotic: Wildlife
177-189
b

Zoonotic: NonWildlife
h0-53
b B

log(JID articles)

logiHuman Pop. Density) (Persans/ km”)

Human Fop. Growth
Latitude (decimal degrees)
Rainfall {mm)

Vildlife Host Richness
Constant

0.31-0.34*
0.54-0.61**
-0.16-0.35
0.00-0.01 )
0.09x10°-0.14x107
0.01-0.01**
_§.90-8.29"**

0.40-0.50**= 1.49-1.64
0.87-0.99*** 2.39-2.70
0.60-1.28* 1.82-3.59
'EI.'EI?:—I:I.E':}“ 1.03-1.04
0.37x10°-0.51x107  1.00-1.00
-0.01--0.01 0.99-0.95
-13.23-11.65**

Pathogen Type
No. of EID event grid cells

Drug-Resistant
62-66
b

B

Vector-Borne
100-105
b

log(JID articles)

logiHuman Pop. Density) (Persons/ km?)

Human Fop. Growth
Latitude (decimal degrees)
Rainfall (mm)

Vildlife Host Richness
Constant

0.46-0 54"
1.06-1.37**
1.00-1.62*
0.04-0.07* )
0.27x10°-0.56x107
0.00-0.01
17.45--14.03***

1.62-1.71
2.87-3.92
2.73-5.06
1.04-1.07
1.00-1.00
1.00-1.01

0.16-0.22*
0.43-0.57**
0.23-0.47
-0.02-0.00
0.01x10°-0.34x107°
0.00-0.01
T.81--724%

b =regression coefficients, B

= odds ratio for the independent variables in the model, *** p < 0.001, * p < 0.01.

Jones et al. 2008 Nature
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Modelling EID events: Visualisation ZJ "y,
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Zoonotic: Wildlife EID Events Zoonotic:NonWildlife EID Events

Jones et al. 2008 Nature







— USAI D VETERINARY MEDICINE

G WINE®” FROM THE AMERICAN PEOPLE Wildlife Health Center

PREDICT
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Global Viral Forecasting Initiative Smithsonian
Institution

* Strategic selection of geographic locations and species for
surveillance

* Improvements needed to existing models
— greater resolution of models
— Influence of other drivers and improvement of bias
— pandemic potential from initial emergence

— predictive models to understand effect of future global
change

— better disease database



[
£
}

{

i 4 - - : pw gf‘:w&g' >
Collaborators and funders 7 i

’J "Q:-.’ - Ild

Peter Daszak, Tiffany Bogich, Sebastian Funk, Parviez
Hosseini, Nikki Patel, The Wildlife Trust, New York. Marc Levy,
Adam Storeygard, Deborah Balk, Center for Environmental
Research and Conservation (Columbia University). John
Gittleman and Sonia Altzier, (University of Georgia). Amy
Pedersen (University of Sheffield). Charlie Nunn (Harvard).
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