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GBIF Mission ".\

.. to make the world’s biodiversity

data freely and universally available
via the Internet

What is biodiversity?

GBIF follows the broadly outlined CBD
recognition of levels of biological diversity:
* Molecules / genes

=l ® Species
* Ecosystems / ecology



[ ] NATIONALGEOGRAPHIC Site Index
NATIONAL GEOGRAPHIC NEWS m ‘GBIFK

REPORTING YOUR WORLD DAILY

Hews Front Page > Photos in the News

Photo in the News: "Yeti Crab"

The SpGCleS |S the Discovered in Deep Pacific

fundamental unit
of biodiversity.

~1.8 million species have been

described out of a possible total
of between 5 and 100 million

fthe South Pacific. Chinese Crabs Rapidhy Invading

i UK. Scientists Warn

Michel Segonzac of the French

Research Institute for the Exploitation Virtual World: Experience the Deep
ofthe Sea found the small, blind Sea

crustacean last March during a

darkness o

Image source:

2006/03/0309_060309_yeti_crab.html



Threatened Species ".\

15-37% of species are threatened with extinction

Main threats current

Land use change extinction rates
Climate change

Nitrogen deposition times

Invasive species greater than pre-

Over-exploitation
Pollution human rates

Ecosystem compositional changes

according to - IUCN Red List of Threatened Species



Why conserve biodiversity? ".\

...to enable sustainable Ecosystem services

use of the earth's e nNutrient Cyc“ng

resources. : :
mmmd) - 5tmospheric regulation

Humans are ultimately
dependent on biodiversity
for various goods and e water purification

ecosystem services. e pollination

» soil formation / retention



Convention on Biological Diversity "‘\
Rio Earth Summit in 1992 adopted Agenda 21 as strategy
for addressing human impacts on environment

The Convention on Biological Diversity (CBD) conceived as
practical way of achieving goals of Agenda 21

3 main goals of CBD

the conservation of biological diversity,

the sustainable use of its components,

the fair and equitable sharing of the benefits
arising out of the utilization of genetic resources.




CBD 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”

How is reduction in loss of biodiversity measured?

Indicators
* [UCN Red List of Threatened Species

e protected areas

 forest cover
e nitrogen deposition
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Biodiversity
Information
Standards

username

Home

About TDWG Welcome to Biodiversity Information Latest News

Standards

Activities Standards (TDWG) 11-Jul-2007 1
Membership Biodiversity Information Standards (TDWG) is an international Infrastructure Project:

2007 Conference not-for-profit group that develops standards and protocols for
sharing biodiversity data. Read more

Supported Round-2
projects

wiki
035 Annual Conference goes from strenath

Mailing Lists to Strength
In February we announced the dates and venue of th M O U

Conference - Slovakia in September. Thanks to all thg
contributed since then to preparing the conference fr

the exciting programme. b t
Information on the very full programme, travel, housin e We e I l

submission of abstracts is now available at the confer
and the on-line registration site is active.

Please help us prepare for the conference by registeri I DWG al l d O G < :

possible - regular delegates will know how important t
be aware of the late registration fee.

This will be an important conference. Don't miss it! CongratU|ates GBIF on

http://www.tdwg.org/




HOME - GBIF Data Providers

Data Providers Data Collections Search for Data Availability Statistics
GBIF UDDI IIEg'lsl:qr HOME - GBIF Data Providers
* registration nt
oo Uﬂdﬂ“-’ information Data Collections Data Providers Search for Data Statistics
Data PrmidéW
'EﬂHEIiH}l'EE 1708 HOME - GBIF Data Providers GBIF
Records 149154370 Rt
\>GBIF Partiapant Search for Data Data Providers ::“E
Totals
o Total Humber Total Humber
e o Lot of Records ~  of Data Providers .
1. USA 50,458,164 62
2. UK 18,197,978 5 den
3. Sweden 13,697,970 1 many
4. Ocean Biogeographic Information System 12,307,677 5
5. Germany 5,653,065 16
6. France 4,264,518 7
7. Australia 4,004,344 & ‘hic
8. Costa Rica 3,431,215 2 s "
9. Austria 2,413,933 10
10. Metherlands 2,408,760 3
11. South Africa 2,115,214 1
12. Canada 2,114,146 g8 _
ka Rica
13. Norway 1,906,564 1
14, Bioversity International 1,758,054 1 tional
15. European Commission 1,646,269 1
16. Spain 1,642,059 5
17. Korea, Republic of 1,137,127 12 b e
13. Poland 1,006,560 23 |E|:|gr_a|:rhi|:
19. Japan 887,427 = _rE”;_IE't":'“
20. Mexico 721,732 3
21. MNatureServe 624,880 1
22. Denmark 566,277 2
23. 1

Iceland 504,935

BIF
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SPECIES COUNTRIES DATASETS OCCURRENCES SETTINGS ABOUT

FACILITY

Search
species/country/da

http

;j ’ Explore Species

Find information for a species or a
higher taxon, including names,
occurrences and links to further
resources.

Summary

This portal provides access to
information on plants, animals,
fungi and micro-organisms,
organised by species and higher
groups.

Example species:

J

S

5
Getting started é%‘_}-

Test version 2007-05-14 See About for an introduction to using
this portal. The default layout for this web site has been optimised
for display on larger screens but can be changed through Setfings.

/data.gbif.org ;

A . Explore Countries

Find information on the species
recorded in a particular country.

Summary

This portal provides access to
information on the cccurrence of
biodiversity in countries.

See data for:

'l"‘ Explore Datasets I

Find information from a institution,
dataset or project network,
including occurrences and
information about the datasets.

Summary

This portal includes biodiversity
data from 1450 datasets shared by
217 data providers.

Latest dataset added:

GBIF



Y GBIF Portal - Species: Cerastoderma edule - The Global Biodiversity Information Facility: - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

<,E| - - @ ﬁ_l‘ |l‘ http://data.gbif.org/species/13750179 |'| Dl |'| |\k] I
#» Getting Started [5 Latest Headlines 4 - https://www.checkmyt...

Actions for Cerastoderma edule

Explore: Occurrences  Names_and classification
List: Countries with occurrences  Datasets with occurrences
Download: Darwin Core records  One-degree cell density overlay for Google Earth  Placemarks for Google Earth (limit 10,000)

Name Cerastoderma edule (Linnasus, 1758)
Classification »Kingdom: Animalia »Phylum: Mollusca »Class: Bivalvia »Order: Veneroida »Family: Cardiidas »Genus: Cerastoderma »Species: Cerastoderma_ edule
Status Accepted name
Synonyms Cardium edule
Common names English: Common Cockle, Commaon Edible Cockle
Danish: Almindelig Hjertemusling, Hjertemusling
Dutch: Kokkel
French: Bucarde, Cogque, Cogue Commune
German: Herzmuschel
Italian: Cuore, Cuore Edule
Portuguese: Berbigdo Vulgar
Spanish: Berberecho, Berberecho Comun, Chica, Gurrimafia, Gurrimafio, Perdigon, Verdigdn
Record identifier  ITS-80901
Record URL http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search _value=80901
Review date 25-Jan-2001
Feedback Feedback to Catalogue of Life: 2007 Annual Checklist on the classification of Cerastoderma edule (Linnaeus, 1758)

S

Done




Occurrence search

e and open access to|biodiversity-data

. BIODIVERSITY INFORMATION FACILITY

HOME SPECIES

COUNTRIES DATASETS OCCURRENCES SETTINGS ABOUT

search speciesfcountryfdatasel

Your current search

Classification includes Species:
Cerastoderma edule =

[0 show georeferenced records only

[0 Hide records with taxonomic issues

[l Hide records with geospatial issues

This search matches 860 occurrence records

What to do next

Sample results

Dataset

MLEIF
MLEIF
MLEIF
MLEIF
MLBIF

Scientific Name

Cerastoderma edule
Cerastoderma edule
Cerastoderma edule
Cerastoderma edule
Cerastoderma edule

Institution Code

MMR
MNMR
MMR
MMR
MMER

Add search filter

i Scientific name

Eiy'| |Es

| |

[ Add Filter |

Taxonomy
Scientific name

Classification
|Geospatial
Country
Continent
Bounding box
Latitude
Longitude
\Dataseis
Provider
Diata resource
Occurrence date
Year

Manth

Institution code
Collection code
Lis Catalogue no
. Basis ofrecord

Q930
9930
Q430
9630
9930

Collection Code

Catalogue No.

MNMR993000017127
MNMR293000017128
NMR993000017129
MNMR2920000171320
MNMR993000017131

Coordinates

Date

31/03/1984
31/05/1990
16/06/1986
31/08/1989
27/07/1989

Country



GBIF Web Services

occurrence record data
http://data.gbif.org/ws/rest/occurrence

taxon data occurrence density data
http://data.gbif.org/ws/rest/taxon http://data.gbif.org/ws/rest/density
Software app_llcatlons that @g@ GBIE's web services are
run over the m_ternet and ﬁ based on the REST
use a standardised message e architecture style.
passing system to handle
request and response, Web
usually based on XML. Services
http://data.gbif.org/ws/rest/resource http://data.gbif.org/ws/rest/provider
dataset metadata data provider metadata

http://data.gbif.org/ws/rest/network
data network metadata



)Search GEOSS Service - Mozilla Firefox L I
File Edit View History Bookmarks Tools Help &3

\":F . ) @ -‘j} :..|_| http:_.'.r'genssregu;TTEs.|nfnjgen55puhfsemce_aeard1_n5_]sp .-I I | Q. ; 77
-_@m-mﬂwmﬁmﬂ- | search GEOSS Service (v .
GROUP ON
EARTH OBSERVATIONS o
Main Page

Search GEOSS Services

*This public search page is provided as 8 convenience to allow users Lo browse and search
the GEOQSS Component and Service Registry. The information found here is intended to
assist software developers and data integrators in identifying registered GEQ resources at a
high level, The information stored in this Registry is used by the GEQSS Clearinghouse to
develop @ more comprehensive list of GEO Resources, The GEOSS Web Portal candidates
are required to support search into detailed Clearinghouse and Registry resources.

Specify Service Attributes
Service Name: Global Biodiversity Information Faciity | @
Service Description: |
Implementation
Categ@r‘f: Al'l'f -
Geographic Extent: {Click in the box ta enter values in lat/lang CRS. e.g. 37.234)
Northernmost |
Westernmost |Easternmost
Southernmaost |

Service Time Penod: {Click im the box to srter velus or use = calendar)

Start Date; BeginDate |  End Date: [End Date

= i

& Fully cover this date range O partially cover this date range

[ specify assodated Component
Found Services

1. Global Biodiversity Information Fadlity Taxon Web Service Details
2. Global Biodiversity Information Fadlity Provider Web Service Details
3. Global Biodiversity Information Facility Occurrence Web Service Details
4, Global Biodiversity Information Facility Network Web Service Details
5, Giobal Blodiversity Information Faciity Density Web Service Deatalls
6. Global Biodiversity information Fadlity Resource Web Service Details

Las? updatad: Thursday, Dosbar 11, 2007




The GEOSpatIaJ WEb - OGC! Web Services GBIF

Coastlines, Boundaries,
Remote sensing imagery

g

o Web Map
Service
SR

Occurrences, Meteorological,
Names Oceanographic

I I

Web Feature Web Coverage
¢ Service < Service

\

Prototype OGC web services
In preparation by GBIF:

)

national and thematic portals \ « Web Map Service
» Web Feature Service
. )
L e (TDWG GML? application schema)

. ‘}_—) '0pen Geospatial Consortium

2Geography Markup Language



GBIF and Climate Change

Some implications of climate change for biodiversity
o altered species distributions
 spread of invasives
 spread of disease vectors
e increased risk of extinctions

Scientists must be able to assess potential impacts in order to advise
decision makers on their policy options.

GBIF can support scientists by providing access to primary species
occurrence data.

GBIF participated in the GEOSS Interoperability Process Pilot Project (IP3) -

Predicting the impact of climate change on biodiversity -
a GEQOSS scenario



Ecological Niche Modelling ".\

1. a modelling technique for defining the ecological requirements of a
species - its ecological niche

2. many different algorithms in use (e.g. Maximum Entropy, GARP)

3. an algorithm uses a set of environmental variables (e.g. topographic,
climatic) to define the ecological niche

4. once the ecological niche is defined it can then be used to query a set
of environmental conditions (e.g. as predicted by a climate change
model) to determine the potential distribution of the species

5. outputs as maps, statistics

Source: http://www.gbif.org/GBIF/zdepot/ReportonTarget20100ct27.pdf



Effects of -
climate change on
the distribution of
the West Mexican
Chachalaca, Ortalis
poliocephala

The red areas, presently
appropriate for the species,
will become uninhabitable

The blue areas are not
appropriate now but will
become so.

Liberal scenario

Source: Future projections for Mexican faunas under global climate change scenarios
Peterson et al. Nature 416, 626-629 (11 April 2002) doi:10.1038/416626a



CBD objectives ".\

GBIF mediated data can be used, In pursuit
of CBD objectives -

1. to provide indices of “trends in the abundance and
distribution of selected species™

2. to develop indices of any kind of “selected species”

3. to develop indices at national, regional or global levels

Source: http://www.gbif.org/GBIF/zdepot/ReportonTarget20100ct27.pdf



(1) Select species of
interest

/

(9) Calculate range-loss
indices across species

(2) Obtain primary
biodiversity data from GBIF
and other sources

/

(3) Check taxonomic
accuracy and georeferencing
completeness

l

(4) Select ENM
algorithm and appropriate
environmental variables

(5) Develop ENM and
reduce to obtain
hypothesized DA

’\

(8) Calculate range
reductions through time

i

(7) Obtain multitemporal
land-cover datasets for
region of interest

/

(6) Validate model
predictions to assure
model quality

-

GBIF

GBIF mediated data
can be used to develop
temporally-organised
Indicators to measure
the effects of land-use
change on the
distribution of species

—<¢— Tamandua mexicana
—o—— Alpuatia paliata

—o— Ateles geoffrop

500,000

450,000 -
Effects of land =
use change on 7 300,000 | I e~ S50 L
Mexican species > | o] @=—io——L T

150,000 A ::___t:__:j-O—_j___
Source: Peterson & Soberon | ool B

http://www.gbif.org/ 0 ——
1930 1940 1950 1960 1970 1980 1990 2000 2010

—a&—— Guaiacum sancium
—_ =l = Sciurus aberti
— = — Peromyscus spicilegus

— —g— — SCiurus nayaritensis




GEQSS IP3 Scenario ".\

Predicting the impact of climate change
on biodiversity - a GEOSS scenario

- demonstrating how the infrastructures of
Climate Change research and Biodiversity
research can be integrated in support of large

scale ecological analysis using an approach
that is compatible with the GEOSS framework.

Ref: Predicting the impact of climate change on biodiversity - a GEOSS scenario. Nativi et al. In “The Full
Picture, A publication for the GEO Ministerial Summit, “Earth Observation for Sustainable Growth and
Development’ Cape Town, 30 November 2007



GEQOSS IP3 Scenario

ldentify the species to be used.
Assemble species datasets and map spatial and temporal distributions.

For the selected species, determine the following -
- which environmental characteristics are most likely to
Influence the ecological niches;
- which historical and future scenario climatological data are
needed for Ecological Niche Modelling;

- which modelling algorithms most accurately predict
shifts in distribution and abundance;

Download the selected species occurrence data and environmental and
climate data to the modelling workbench.

Run the models and present outputs as series of maps and predicted
species' ranges or abundances.



| AJAX-based Web interface |

GBIF

download

Catalog and
Mediation Services

download

Climatological and

records environmental data

Biodiversity dataprovider
« GBIF data portal provides access to ca. 150 million occurrence records
« Unique resource for EO studies that require ground-truthing data
« Access to historical data



| AJAX-based Web interface |

GBIF

download

Catalog and
Mediation Services

download

&
BIF Regis

In-situ biodiversity
records

-

] Climatological and
environmental data

Climatological data provider
NCAR provides access to global datasets of climate change scenarios
« Spanning 2000 - 2050
« Generated for 4t assessment of IPCC using Community Climate System Model (CCSM)
. Several climate change scenarios showing different degrees of future surface
temperature change (constant 20t century scenario, B1, A1B, A2)



| AJAX-based Web interface |

download

italog and
Viediation Services

In-situ biodiversity% Climatological and

records environmental data
The catalogue
Gl-cat provides discovery and access to biodiversity and climatological datasets

« Uniform interface for querying heterogeneous catalogues and accessing
services that implement international geospatial standards

. Implements mediation server to access non-standard services by specifying
“special interoparability arrangements”

GBIF



| AJAX-based Web interface

GBIF

download

Catalog and
Mediation Services

download

<

In-situ biodiversity Climatological and
records environmental data
The model provider
A component to allow modelling activities to be undertaken, e.g., selection of
datasets, setting parameters, selection of modelling algorithm.
« OpenModeller software is available as both desktop application and modelling
kernel that is accessible through an API.

BIF Regis




/— \\
AJAX-based Web interface

GBIF

download

Catalog and
Mediation Services

download

In-situ biodiversity% Climatological and

records environmental data

The web-based GUI for the model provider
This component functions as the workflow controller, providing -.
. access to the GEOSS Clearinghouse to locate other needed services
« discovery of suitable datasets through searching of Gl-cat
« access to datasets via web services (GBIF, OGC WCS, NCAR data services
« running of Ecological Niche Model projections



Species Response to Climate Change

GBIF

a) distribution derived
from historical
observations of climate,
land use, and species
location from 1900-1930

b) distribution derived
from models run on the

Distribution of Vanessa atalanta same data from 1960-1990

Vanessa atalanta; Photo by Jeremy T.Kerr - August 1, 2005. Ottawa, Ontario Predicted distribution
® Oberved distribution

— The species has expanded its range over time
— Species can be highly responsive to climate change

Ref: Predicting the impact of climate change on biodiversity - a GEOSS scenario. Nativi et al. In “The Full Picture, A

publication for the GEO Ministerial Summit, ‘Earth Observation for Sustainable Growth and Development’ Cape Town,
30 November 2007



The range of the common roadside skipper (Amblyscirtes vialis) will move
about 300 km northwards by 2050 under the most conservative IPCC climate
change scenario (B1)

Ref: Predicting the impact of climate change on biodiversity - a GEOSS scenario. Nativi et al. In “The Full Picture,
A publication for the GEO Ministerial Summit, ‘Earth Observation for Sustainable Growth and Development’
Cape Town, 30 November 2007”



Next steps ‘.\

Continue to expand the GBIF network

 Improve metadata handling on GBIF network

Develop robust OGC web services

Develop the Protected Areas scenario

Integrate scenario framework more fully in GEOSS
framework
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How to contact GBIF:

f TSRS 1

Web site:
Data portal:

GBIF Secretariat
Universitetsparken 15
DK-2100 Copenhagen @
Denmark

E-mail:
Phone: +45 3532 1470
Fax: +45 3532 1480

GBIF Secretariat building, supported by a grant from
the Aage V. Jensens Fonde


http://www.gbif.org/
http://www.gbif.net/
mailto:info@gbif.org
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