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… to make the world’s biodiversity
data freely and universally available
via the Internet

GBIF follows the broadly outlined CBD
recognition of levels of biological diversity:

• Molecules / genes
• Species
• Ecosystems / ecology

What is biodiversity?

GBIF Mission



      GBIF Secretariat, Universitetsparken 15, DK-2100 Copenhagen ØGBIF has five main programmes of work

Outreach and capacity
building (OCB)

 4 Themes

 Informatics

 Content

 Participation

 Campaigns

Digitisation of natural
history collections
(DIGIT)

Building regional and
local infrastructure
(NODES)

Electronic catalogue
of names of known
organisms (ECAT)

Inventory, Discovery,
Access  (IDA)



The species is the
fundamental unit
of biodiversity.

Image source:
http://news.nationalgeographic.com/news/
2006/03/0309_060309_yeti_crab.html

~1.8 million species have been
described out of a possible total
of between 5 and 100 million



Threatened Species

Current extinction
rates 100 – 1000
times greater than
pre-human rates.
Mainly due to:
- Land use change
- Over-exploitation

15–37% of species are threatened with extinction
by 2050 due to climate change.

- 1 in 3 amphibians

- 1 in 4 mammals

- 1 in 8 birds

according to - IUCN Red List of Threatened SpeciesMain threats
• Land use change
• Climate change
• Nitrogen deposition
• Invasive species
• Over-exploitation
• Pollution
• Ecosystem compositional changes



...to enable sustainable
use of the earth's
resources.
Humans are ultimately
dependent on biodiversity
for various goods and
ecosystem services.

Why conserve biodiversity?

• nutrient cycling

• atmospheric regulation

• soil formation / retention

• water purification

• pollination

Ecosystem services



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

Rio Earth Summit in 1992 adopted Agenda 21 as strategy
for addressing human impacts on environment

Convention on Biological Diversity

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.



“ 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 ”

Indicators
• IUCN Red List of Threatened Species

• protected areas

• forest cover

• nitrogen deposition

CBD 2010 Biodiversity Target

How is reduction in loss of biodiversity measured?



datasets metadata

name providers

datasets metadata

data providers

registry

institutions
providers
services

index

metadata  data cache

logging

data portal

query
engine

request  
handling web services

Components of GBIF Architecture



http://www.tdwg.org/

MoU
between

TDWG and OGC



  DiGIR (Distributed Generic Information Retrieval) 

  TAPIR (TDWG Access Protocol for Information Retrieval) 

Transport Standards & Protocols

  Darwin Core

  ABCD (Access to Biological Collection Data) Schema

Standards for Interoperability

Data



Core
data
types on
GBIF
network

 Taxon names
 Taxon occurrence information

 specimen records from
natural history collections

 observational records

Fields
used in
indexing
records

Mandatory
 Scientific name
 Institutional code
 Collection code
 Catalogue number

Highly desirable
 Geospatial location
 Collection date
 Higher taxon info
 Date last modified







http:/data.gbif.org







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

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

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

taxon data
http://data.gbif.org/ws/rest/taxon

dataset metadata
http://data.gbif.org/ws/rest/resource http://data.gbif.org/ws/rest/provider

data provider metadata

GBIF
Web

Services

GBIF Web Services

Software applications that
run over the internet and
use a standardised message
passing system to handle
request and response,
usually based on XML.

GBIF's web services are
based on the REST
architecture style.





  data   data  data

Web Map
Service

Web Feature
Service

Web Coverage
Service

           national and thematic portals

Coastlines, Boundaries,
Remote sensing imagery

Occurrences,
Names

Meteorological,
Oceanographic

The Geospatial Web

• Web Map Service
• Web Feature Service

(TDWG GML2 application
schema)

1Open Geospatial Consortium

2Geography Markup Language

- OGC1 Web Services

Prototype OGC web services
in preparation by GBIF:



GBIF and Climate Change
Some implications of climate change for biodiversity

• altered species distributions
• spread of invasives
• spread of disease vectors
• 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 GEOSS scenario



Species Response to Climate Change

ba
b) distribution derived
from models run on the
same data from 1960-1990

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

Vanessa atalanta; Photo by Jeremy T.Kerr – August 1, 2005. Ottawa, Ontario

Distribution of Vanessa atalanta

Ref:

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

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”

Predicted distribution

Oberved distribution



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”

Ref:

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)

Species Response to Climate Change



How to contact GBIF:
Web site:     www.gbif.org
Data portal: www.gbif.net

     GBIF Secretariat
Universitetsparken 15
DK-2100 Copenhagen Ø
Denmark

E-mail:  info@gbif.org
Phone:  +45 3532 1470
Fax:      +45 3532 1480

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


