The Future of Biodiversity

Thomas E. Lovejoy

Biodiversity Chair, The Heinz Center
University Professor, George Mason University
Washington, D.C.

THE H. JOHN HEINZ III CENTER FOR
SCIENCE, ECONOMICS AND THE ENVIRONMENT



Exploring Life on Earth
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Modelling the numbers of species
described per year, per taxonomist,
predicts that 18% more Rubiaceae remain
unknown — a number similar to the
average (15%) for other plant families.

20% of all known plants are threatened with extinction and the remaining 15% will
amost surely be so, bringing the true percentage to ~30%

From Joppa, Robers & Pimm (under review)



TEEB: The Economics of Biodiversity and Ecosystem Services
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40-89% of the realized "income" of the poor comes from nature

© WWEF-Canon / Michéle Dépraz
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The information behind
GBO-3:

* 110 National Reports

* Biodiversity Indicators
Partnership

« Biodiversity Futures Study
500 scientific papers

» Open review process



2010 Biodiversity Target

“to achieve by 2010 a significant
reduction of the current rate of
biodiversity loss at the global,
regional and national level as a
contribution to poverty alleviation
and to the benefit of all life on
Earth”



The 2010 Biodiversity Target has not been met

* No sub-target completely achieved
* Most indicators negative
 No government claims success

* Direct pressures constant or increasing



The global Living Planet
Index (LPI), has declined by
more than 30% since 1970,

The Tropical LPI has
declined by almost 60%.

The Temperate LPI showed
an increase of 15%,
reflecting the recovery of
some species populations in
temperate regions

Source: WWF/ZSL

Source: WWF/ZSL



 The Red List Index (RLI) for all
these species groups is
decreasing.

e Coral species are moving most
rapidly towards greater
extinction risk

« Amphibians are, on average,
the group most threatened.

Source: IUCN



GBO3 - Terrestrial Scenarios

Projected Terrestrial Species Extinctions
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Laboratoire d’Ecologie, Systématique et Evolution
GBO3 - Biodiversity Scenarios Synthesis

GBO3 — Marine Scenarios

“Fishing down the food web”

High €« Marine trophic index

- Low



Trends in habitats are varied but show declines over all:

Wetlands, salt
marshes, coral reefs,
seagrass beds and sea
ice continue to decline

*Extensive
fragmentation of forests
and rivers

* Mangrove decline
slowing (except in Asia)

*The condition of many Source: NSIDC
terrestrial habitats is

deteriorating

(degrading)






Dr. Svante August Arrhenius
1859-1927




Analysis of a Greenland
ICe core oxygen isotope proxy

Source: Wallace Broecker
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Lilac Bloom Date

Date = -0.10(Year) + 318.85
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Spring comes about 2 weeks earlier

e Across the USA, tree
swallows are nesting
9 days earlier than
40 years ago

e Laying date is highly
correlated with May
temperature

Source: Camille Parmesan
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Edith’s Checkerspot

< Range shift northward and
upward during the 20th century

< Most extinctions in south and
low elevations
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High global
warming

Green =shrub or
tree cover gain

" 4

Low global
warming

The Arctic
Biome Shift

e Large biome
shifts are "very
likely” to occur

» Aggressive
climate mitigation
substantially
reduces species
and biome range
shifts

Figure: LPJ global
vegetation model
projections for 2100
from IPCC (2007)



Spatial Pattern
of Species
Richness

Dark red = high species
richness

Williams et al. 2003. Proc Roy Soc Lond. B: 270:1887-1892
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Ecosystems disassemble and species
reassemble into new ecosystems

Source: G.M. Hewitt and Nichols, R.A. 2005



Protected areas increasing ...

Source: UNEP-
WCMC

Source: UNEP-WCMC



...but large areas still under-represented

Source: UNEP-WCMC



Amazon loss slowing in Brazil

Source: INPE



State Pressure Response

Source:
Butchart
etal 2010



Courtesy of NOAA/NCAR
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Global Warming and Coral Reefs

Climate warming is already having widespread negative

Before bleaching

impacts on coral reefs

After bleaching




Deteriorating chemical condition for coral reefs

In the pre-industrial ocean, 99.8% of coral
reefs were near water with €,

>3.25

ragonite

Under a 550 ppm atmosphere, < 2% of coral
reefs will be near water with Q

0 1 2 3 4 5

Corrosive to Q. agonite Optimal for
coral reefs coral reefs



Why Is a CO, target of 450ppm too high ?

(1) Arctic sea-ice
(2) Greenland ice-sheet stability
(3) Antarctic ice-sheet stability

(4) Major ecosystem disruption



What is a “safe” level?

James Hansen,

et al., 2008

350 ppm
>




Broadening action
on biodiversity



Address climate change and biodiversity loss in close co-ordination, and with equal
priority, if the most severe impacts of each are to be avoided.




Limit Greenhouse Gas Concentrations

20% of Annual Emissions come from deforestation
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Canadell et al. 2007, PNAS (updated)



Long atmospheric residence times

for greenhouse gases
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Over the past three centuries, ecosystems have lost
200-250 billion tons of carbon

2 ot




Planetary Engineering Using Ecosystems

CO2 PPM

280




Re-Greening the Emerald Planet



The Role of Forests



Restoring Grazing Land

Photo courtesy USDA NRCS



Modify Agriculture to Build up Soil Carbon

Photos: United States Department of Agriculture—Natural Resources Conservation Service.



Global Biodiversity Outlook 3

The action taken over the next
decade or two will determine
whether the relatively stable
environmental conditions on
which human civilization has
depended for the past 10,000
years will continue beyond
this century.

If we fail to use this
opportunity, many ecosystems
on the planet will move into
new, unprecedented states in
which the capacity to provide
for the needs of present and
future generations is highly
uncertain.
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THE NAGOYA PROTOCOL ON ACCESS AND BENEFIT SHARING

o 17 years after the entry into force of the CBD and following 7 years
of negotiation, the Nagoya Protocol on ABS provides a measure of
legal clarity and certainty that should increase benefit-flows to
provider countries thus contributing to both biodiversity
conservation and development goals

» Achieving this will require countries to integrate the Protocol into
national ABS frameworks

 GEF and the Government of Japan are providing initial financial
support for this



THE STRATEGIC PLAN FOR BIODIVERSITY

The Strategic Plan for biodiversity 2011-2020 sets out a long-term
commitment required to sustain biodiversity through this century

The Plan contains 20 targets to be achieved by 2020 focused on:

» Addressing the root causes of biodiversity loss by integrating
biodiversity thinking across government sectors and society

* Reducing unsustainable use of biodiversity

« Safeguarding irreplaceable biodiversity at ecosystem, species and
genetic level through protected areas

* Enhancing benefit flows from biodiversity and ecosystem services

* Enhancing implementation through participatory planning,
knowledge management and capacity building



STRATEGY FOR RESOURCE MOBILIZATION

Achieving these ambitious targets will require resources beyond
current commitments

In Nagoya, Parties laid the foundation for achieving this by
agreeing to complete national resource needs assessments and
put in place a procedure for setting targets and indicators for a
revised resource mobilization strategy

This will cover the GEF as the financial mechanism of the
Convention plus other international financial flows and innovative
financial mechanisms (e.g. PES, REDD+)



Canadian Taxonomy: Exploring
Biodiversity, Creating Opportunity

29 November 2010

Tom Lovejoy
Chair, Expert Panel on Biodiversity Science

fCouncil of Canadian Academies

Conseil des académies canadiennes
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» Charge to the Panel

» Approach

» Assessing the evidence
= Taxonomic expertise

« Taxonomic collections

» Access to biodiversity
information

= Conclusions



Council of Canadian Academies

» CCA is an independent, not-for-profit organization

» CCA conducts evidence-based, expert assessments
that inform public policy development in Canada

» Assessments are developed by multidisciplinary
panels of experts from across Canada and abroad

Www.scienceadvice.ca



Charge to the Expert Panel

What are the state and trends of biodiversity science
in Canada? Are we equipped to understand the
challenges of our biodiversity resources?

The charge focused specifically on taxonomy —
research that discovers, distinguishes, classifies and
documents living things.

14 member panel



Biodiversity
. h ‘ . ’ "

» “Biodiversity” refers to the great variety of life

» Biodiversity is being lost around the world, with
massive consequences

» The five major drivers of biodiversity loss are
habitat loss, exploitation, pollution, climate
change, and invasive species.

» “Biodiversity science” is the study of biodiversity



Taxonomy

The foundation of biodiversity science



Approach

The Panel looked in-depth
at three aspects of
taxonomy:

= Taxonomic expertise
» Biodiversity collections

» Access to biodiversity data

Taxonomy includes morphological and molecular techniques



Assessing the Evidence

The Expert Panel conducted:

» A survey of taxonomic expertise: 432 responses
» A survey of Canadian collections: 120 responses
» A Public Call for Evidence: 13 responses

 Visits to five biodiversity collections

The Panel also reviewed:

» Scholarly literature and international reports

» Data from NSERC and GBIF

» Testimony from invited experts

» Panel members’ professional experience and expertise



Taxonomic Expertise

Taxonomic expertise includes:

« Researchers in museumes,
universities, government and
industry

= Curators

« Aboriginal Traditional
Knowledge holders

« Naturalists and citizen
scientists

« Technicians working on
surveys, invasive species,
environmental assessments



Taxonomic Expertise: Key messages

» Canada’s position as a leader has diminished over the
past 30 years. In numbers of new species descriptions,
Canada has fallen from 6th in the world in the 1980s to
14th in the 2000s

» Student interest in taxonomy remains, but concern
that existing expertise across taxa will not be renewed
» Research funding levels are stagnant

» Collaborations among Traditional Knowledge holders,
citizen scientists, industry, governments, and
universities are essential



Biodiversity Collections

» 120 collections with over 52 million specimens
responded to the Panel’s Collection’s Survey

» Collections range in size from a few hundred
specimens, to 17 million at the national collections at
Agriculture and Agri-Food Canada

» Specimens in Canadian collections conservatively
estimated to be worth over $250 million




Biodiversity collections

Most specimens in federal collections



Biodiversity Collections: Key messages

» Canadian biodiversity collections must be housed and
conserved for future generations

» New approaches and technologies are available, yet
many collections are in aging facilities with little room
for growth

» There is no national collections strategy. Many
collections lack stable funding and often have
inadequate curatorial capacity

» Research field stations provide valuable infrastructure
for taxonomists



Access to Biodiversity Information

Data needed to:
= Assess invasive species
» Conserve species at risk

» Study environmental
change

» Efforts in Canada to provide access to data have
been inconsistent

» The majority of survey respondents reported that
none or less than 10% of their collections are
digitized, even less is available in online databases



Access to Biodiversity Information




Biodiversity Information: Key messages

» Canada has large geographic and taxonomic gaps in
data. Advice on biodiversity management is often
made with limited data

» Digitization and investment in basic surveys is
essential

» There are no strong
incentives to digitize
» Canada compares poorly

in contributions to
international databases



Conclusions: Assets and gaps

Assets:
» Substantial biodiversity collections
« World-class researchers and strong student interest

» Traditional Knowledge and NGOs

Gaps:

» Digitization and data sharing

» No national collections strategy or standards

« Some collections are housed in inadequate facilities
» Taxonomic expertise is not being replaced and

knowledge being lost
» Traditional and community knowledge is at risk



Conclusions: Gaining Momentum

Strong taxonomy will unlock opportunities:

» Innovation: probing biological solutions to complex
problems

» Meeting Canada’s commitments to conservation
» Protecting Canada’s natural resources

Canada ready to lead a major endeavor due to:
» New regional biodiversity alliances

» Canadensys, a network of databases

» Establishment of FBIP

» Major infrastructure investments

» Successful NSERC networks



Conclusion: Key Messages

» Canada is well positioned to establish itself as a
leader in taxonomy

» Collaboration among universities, governments,
Traditional Knowledge holders, NGOs, and others is
essential

» Failure to act risks ill-informed policy decisions on
pressing issues

« Action will unlock opportunities

Taxonomy is urgent



Thank you

Expert Panel on Biodiversity Science
Council of Canadian Academies
180 Elgin St., Suite 1401
Ottawa, ON K2P 2K3

Phone: 613.567.5000
Fax: 613.567.5060

WWW.Sscienceadvice.ca
info@scienceadvice.ca

Council of Canadian Academies
Conseil des académies canadiennes

Science Advice in the Public Interest
Le savoir au service du public


http://www.scienceadvice.ca/�
mailto:info@scienceadvice.ca�
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