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The biodiversity crisis

REVIEW

Has the Earth’s sixth mass extinction
already arrived?

Anthony D. Barnosky"*, Nicholas Matzke', Susumu Tomiya"*?, Guinevere O. U. Woganl -3, Brian Swartz"?, Tiago B. Quental?t,
Charles Marshall"?, Jenny L. McGuire"*%t, Emlly L. Lindsey"?, Kaxrlm C. Maguire?, Ben Mersey' 4 & Lhzabeth A. Ferrer?

d0i:10.1038/nature09678

ists ch inctions as times when the Earth loses more than three-quarters of its species in a
geolog!mnyshoﬂlntmal -hzshappenedoﬂyﬂveﬂmintheputmmﬂumymorso Biologists now suggest thata
sinhmmmhwﬂmmybeundaway,giventheknownspedesk)ssesoverthepmfewmnm:ndmﬂlmnh Here

we review how differences between fossil and modern data and the of
information influence our understanding of the current extinction crisis. Our results confirm that current extinction
rates are higher than would be expected from the fossil record, the need for vation
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il World on track to lose two-thirds of wild
animals by 2020, major report warns

Living Planet Index shows vertebrate populations are set to decline by 67% on
1970 levels unless urgent action is taken to reduce humanity’s impact

Damian
Carrington

W @dpcarrington
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Commitment for Biodiversity: Increasing Demand for

Relevant and Accessible Biodiversity Data
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GEOBeN

One challenge of biodiversity change: Knowledge gaps

Living Planet Index Populations

Spatial gaps

Temporal trends in -

biodiversity indicators B Conversion to agriculture

LPI

s \\/ B |

e \WPSI

Coral reef condition

= Fish stocks not fully
exploited

e Common farmland

birds

European grassland

butterflies

1970 1975 1980 1985 1990 1995 2000 2005 2010

. ot

Temporal gaps

Pereira, H.M., Navarro L.M and Martins I.S. (2012) Annual
Review of the Environment and Resources.
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GEO BON in a nutshell

Mission
Improve the acquisition, coordination and delivery of biodiversity observations
and related services to users including decision makers and the scientific

community.

& ‘\

Geospatial
data ,
Resource
Species Integrated managers
data ° data sets, '
models and / /
. forecasts l
Best practices
& examples /
Socio-economic :
information w
aClimate g 7 T
data Red List
data

———
International

treaties &
programmes

Decision
makers

Conservation
organizations

Vision
A global biodiversity observation network that contributes to effective
management policies for the world’s biodiversity and ecosystem services.
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Flagship of GEO — The Group on Earth Observations

A Global, Coordinated, Comprehensive and Sustained System of Observing Systems
”"Countries have borders, Earth Observations don’t”

Biodiversity and
Ecosystem Sustainability

Water Resources
Management Disaster Resilience

Sustainable
Urban Development

Public Health N Q Food Security and
Surveillance Sustainable Agriculture

Infrastructure and
Transport Management
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A Global Partnership
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Structure and governance

National
BONs g
Biodiversity

Observation
Networks
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Ecosystem / o Implementation Plan
Function Management P
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Forces Advisory
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GEO BON core focus

Developing a standard and
flexible framework for
biodiversity observations

Supporting the development
of Biodiversity Observation
Networks

Producing Policy Relevant
Outputs
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Earth System Science product development :

the Essential Biodiversity Variables

EBVs: Minimum set of measurements, complementary to one another, that can capture major
dimensions of biodiversity change.
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Acquisition, Mobilization and Integration

of biodiversity observations

=) Genetic Composition
E= e.g. Allelic diversity

k Species Populations
X

e.g. Species distribution

jﬁ Species Traits

e.g. Body size, phenology

‘k- Community Composition
) e.g. Species interactions

* Ecosystem Structure
M e.g. Ecosystem extent

MAAMANARAY

A, Ecosystem Functions
t e.g. Disturbance
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Developing a standard and flexible framework for

biodiversity observations

i . Michele Walters
G€O B@N GEO B@N Robert J. Scholes
GEO BOM TECHNICAL SERIES GEQ BON TECHNICAL SERIES Editors Open

The GEQ  Access
Handbook on
Biodiversity

Guidelines for Standardised An Essential Biodiversity Variable Approach

Global Butterfly Monitoring to M°“'éu°’i';‘3fiz;’é‘zg‘:;i:ig’as'°"s:

Observation
Networks |
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Building a Network of National, Regional and Thematic BONs

Contribute to the collection and analysis of harmonised biodiversity observations, the
development of integrated and interoperable biodiversity monitoring programs, the
development of data standards.

National and Regional BONs - BON Endorsement

| % §
A

Road map

°;atelle map . k’ g* a
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National BON
Egi Colombia BON

@ French BON

@ Sino-BON

Regional BON
AP AP BON

4 arctic BON

Thematic BONs
Marine BON (MBON)
Freshwater BON (FWBON)

e =‘|t\f rsity Observation Network

rvation Ne
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Supporting the development of BONs — Capacity building
and knowledge exchange

GEO BON BON IN A BOX Latinoamerica Region

U G H aa O @ EN

_,( b Oy BON in a Box (Biodiversity Observation Network in
P i a Box) is a customizable and continually updated
",j i Q‘) = B 0 N I N toolkit. It provides access to the latest biodiversity
> i~ observation design, data collection protocols, and
e 1
¢

dat management, analysis and reporting tools. It

serves as a technology transfer and capacity
building mechanism to ensure you have access to
the best and most up-to-date tools and
‘“‘ technologies for building a biodiversity
I observation system.
81]9 BON in a Box connects tools users and developers
to promote ongoing tool improvements and the

| m p rOVI ng development of new tools. The goal is to lower

the threshold for the start-up or enhancement of

Ca pa C Ity fO I’ a biodiversity observation networks and support
more effective conservation actions through the
B' d = - improved supply of quality biodiversity data. BON
|0 |VerS|ty in a Box is a Group on Earth Observations -
Biodiversity Observation Network initiative and the

CO nse rvati 0 n development of this Latin American regional

version was led by Colombia’s Alexander von
Humboldt Institute.
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Supporting the development of BONs — BON

development process

ENGAGEMENT [ ]
A'A an

(D Create an Authorizing Environment

@ Establish design and implementation
team

DESIGN

Focal Ecosystems, Conceptual Models,
EBVs and Primary Observations

Data collection Methods
Sampling Framework

Data management, Analysis
and Reporting

A A Design and implementation team

M Scientific community

IMPLEMENTATION

A'A Decision and Policy makers




Policy relevant outputs:

Supporting users’ reporting needs

Convention on
Biological Diversity

EBV@ased@Andicators:@EntegratinghBituGnd@emoteBensingl
observationsfor®penBaccess@@eal-timelndicators

SHI Species Habitat Indices ' a

BHI Biodiversity Habitat Index | l’& Essential Biodiversity Variables:

Ecosystem extent and fragmentation
Taxonomic diversity

Global Biodiversity
Change Indicators

Model-based Integration of remote-sensing & in situ observations
that enables dynamic updates and transparency at low cost

d a Essential Biodiversity Variables:
Q Species distributions
Ecosystem extent and fragmentation

Species distributions
Ecosystem extent and fragmentation

SPI Species Protection Index APH (7% l’& Essential Biodiversity Variables:

Protected Area ol ‘4, Essential Biodiversity Variables:
Representativeness & R ] Ecosystem extent and fragmentation

Connectedness (PARC) Indices ANy

Global Ecosystem

Restoration Index Ecosystem extent

I‘ZA Essential Biodiversity Variables:

Net primary productivity
KO #% Zov @ @
ss)| SPecies Status . .Y Essentci’alItiodiversityVariables: e oo @@MOL Q)' M(?K ® iDiv
! o diCEiE
Information Index | Q Taonomic diversty
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Policy relevant outputs:
- SUSTAINABLE (S o A\ | ©

Supporting users’ reporting needs Bl d

Candidate EBV classes

Ecosystem structure LIFE

2.4

5 Ecosystem function 14 HLILELE M B O N
2 Genetic composition

Marine Biodiversity
Observation Network

3 GODDHEALTH

ANDWELLBENG 3.D Species populations

Tl 63 Ecosystem function
) Species Populations

6.6 Ecosystem Structure Indicator 14.5.1.
Coverage of protected areas
1 Sataniis” in relation to marine areas
E 11.3 Ecosystem Structure
Al
Ll 14.4 Species Populations
S 14.5 Ecosystem Structure Target 14.2
Prototype product to @
15.1, 15.2, integrate EO, OBIS data,
15 o 153 15.4 Ecosystem Structure local surveys
- .0, 4, . . V
b it 155, 15.7, Species Populations

Ecosystem Function
15.8, 15.c Y
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Delivery of biodiversity related € o~
products to end-users OSS

Global Earth Observation System of Systems

GED croron  EBV SPATIAL BROWSER

EARTH OBSERVATIONS

® Basemap Light Carto

-

+ i l —
{ — M
GlobalBaseMap DigitalGlobe I
| p | ‘
( QY P
i =
v/ WDPA { ~
h o &
¢ Tree Cover Loss 2014 | & { D
b i
! Q
.’ﬂ ‘ info@geobon.org
| www.geobon.org/ebvs
€  EBV class: Species populations
€  EBV class: Species traits
€  EBV class: Ecosystem function
€  EBV class: Ecosystem structure

WORK IN PROGRESS

geobon.org | OpenStreetMap, CARTO
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Thank you

N

For more information:
www.geobon.org

@GEOBON _org

www.geobon.org
GEO BON e German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Deutscher Platz 5a,
04103 Leipzig, Germany ® info@geobon.org


http://www.geobon.org/

