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This talk: a „conceptual vision“– not a paper!

• Taxonomy – some background 
considerations

• Biodiversity inventory & monitoring – needs 
& challenges

• Examples for integrating taxonomy:
– EDIT ATBI+M approach: integrating individual 

field work efforts - and new recording tools
– The international level: making individual data 

sustainable: GBIF UNEP-WCMC collaboration
• Taxonomy – for the future of biodiversity!
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Taxonomy: some background

Some pre-conceptions:
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Why taxonomy matters – it is important !

• Provides critical baseline information:
„you can‘t protect / use what you don‘t know ….“

• High economic relevance, especially for 
agriculture/fisheries/forestry, health, etc: 
many real examples („case studies“):
– http://www.bionet-

intl.org/opencms/opencms/caseStudies/default.jsp
– http://www.gti-kontaktstelle.de/cases.html

• Information backbone for all biological 
sciences
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Why taxonomy matters 
– the political mandate(s)

• CBD (2002): Global Taxonomy Initiative 
(GTI )

• G8 +5 (2007): „Potsdam Initiative“:
calls for a Global Species Information 
System (GSIS)

• EPBRS Action Plan (Budapest, 2005)
• DIVERSITAS (2008): new 

„Core Project“ bioGENESIS
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Why taxonomy really matters …

• Provides a hierachical (conceptual) 
representation for all life on Earth

• Sets relibale framework for making 
generalizations: allows for safe 
predictions on the living World –based on 
small samples sizes, without much statistical 
significance …!

• Is often the basis for every day decisions in 
and about life …!!
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The true taxonomic „impediment“ …

• Taxonomy = strong „individualistic“ science

• Activities & efforts continue highly 
fragmented & diversified

• Academic pressure(s) for high – individual –
scientific excellence

• Lack of incentives / rewards for truly 
cooperative efforts



Czech EPBRS – meeting: 
„World Biodiversity and European Taxonomy“

19-22 May 2009, Pruhonice

EU capacities: professional status of descriptors

Descriptions (232 species)

46%

40%

2%
12%

Descriptors (N = 123)

55%

13%

2%

30%

In Europe more than half of the new species are described by non-
professionals (i.e., people who are not paid for that)!  
Source: FaunaEuropaea, P. Bouchet

Professionals
Amateurs
Retired professionals
Students
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The real challenge: biodiversity loss

• Mammals: [IUCN „red lists“ - www.iucnredlist.org]
– (1990): threatened + endangered:    647 spp.
– (2008): threatened (CR, EN, VU):  1141 spp.  

(= 23% of all mammal species known)!
• Reptiles:

– (1990): threatened (+ endangered):  207 spp.
– (2003): threatened:  293 spp.
– (2008): threatened:  423 spp.

• increasesfrom:  2000   - 2003     - 2008
– plants:   5,611    :    6,774      :     8,457  spp.
– vertebrates: 3,507    :    3,524      :     5,966  spp.
– invertebrates: 1,928    :    1,959      :     2,496  spp.

n.b.:  insects(= 950,000 spp.): only 0.02% of all insect 
species could yet be evaluated!!
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Inventories –some shortcomings 

Scientific (taxononic) biodiversity inventory 
ongoing since  > 250 years (1753 / 1758) :

• no global checklist yet available!
• most countries without accurate / up-to-date 

national faunas / floras (inventories, checklists)!
• no complete species inventory for any 

Protected Area in the World?!!
• majority of described species known 1-5 

specimens / records / publications
– Biodiversity crisis = information crisis !?!
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The state of inventories: Protected Areas
IUCN / WCMC  - World Database of Protected Areas [- 2008]
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No/few inventory data availableyet for most protected areas …

Species 
details:

„No details are currently available for any species . If you know of a 
species which exists in this protected area please complete the 
comment form.“
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Taxonomic potential - resources

• Institutions:
– 3,382 herbaria included in Index Herbariorum 

(http://sciweb.nybg.org/science2/IndexHerbariorum.asp)

– EU natural history collections: > 1 bio specimens

• > 4,700 individual taxonomists listed in ETI 
World Taxonomist database 
(http://www.eti.uva.nl/tools/wtd.php)

• > 15,000 (animal) species newly described 
every year
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The value of collection / historical biodiversity data:
time series: documenting & anlysing changes

Example:

Decline of the 
Apollo Butterfly
in Baden-
Württemberg 
(1880 – 1990)
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Ongoing field work >100.000 data records 
every day ??!
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>1.000.000 field generated data records 
every day !??
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The Challenge– new ways for 
biodiversity science („new taxonomy“)

Impediments & bottlenecks:
• biodiversity inventories / assessments (systematics, 

taxonomy) = cumulative science (!! )
• contemporary biodiversity science = 

individualistic, hypothesis / analysis driven research
• no / little incentives yet for sustainablecollection, 

management & maintenance of data
However, opportunities for improving efficiency 
through recent technological developments (ICT, 
www), particularly for field and inventory work!



Czech EPBRS – meeting: 
„World Biodiversity and European Taxonomy“

19-22 May 2009, Pruhonice

The issues–
for more efficient biodiversity inventories

• Work flow
– field protocols for data capture / recording
– referencing metadata (time & place)

• Data standards
– Darwin Core (DiGIR), ABCD (BioCASE), TAPIR
– GUIDs, LSIDs

• Integration: data sustainability
– data policy
– best practices and responsibilities
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Work flow (field work) - analysis

• every day  >100.000 scientific primary 
biological datasets / records / specimens  are 
newly  observed / collected / recorded

• many / most of these data are - still – not 
recorded digitally …

• majority of these data are not recorded using 
standard protocols or proper (geo-)referencing

• nearly all of these data  (ca 90%) are still not 
shared or managed / maintained sustainably …
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Data sustainability

• most biodiversity field data are only collected 
for a specific purpose (i.e., to answer a single 
„scientific” hypothesis / question …)

• usually, no protocols or standards applied 
beyond those connected to research question(s) 

• no longer-term vision for use of primary data

• incentives / requirements for providing (long 
term) access and sharing primary data needed !!
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WP7

EDIT: Towards The European Distributed
Institute of Taxonomy http://www.e-taxonomy.eu

• a « network of excellence » supported by the 
European Commission (FP6)

• funded for 5 years (2007 – 2011) 
• 28 partner institutions (19 EU, 2 Russian & 2  US 

museums + biological collections, + orgs.)
• coordinated by the Museum National d’Histoire 

Naturelle, Paris (Prof. Simon Tillier)
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EDIT WP7 (ATBI+M) approach
• organizes “all taxa biodiversity inventory” and 

monitoring (ATBI+M) projects at selected conservation 
areas in and outside Europe in need of inventories

• organizes and supports teams of taxonomic experts for
field work to update/complete inventories at ATBI+M 
pilot sites

• tests and develops new standards , protocols , and 
tools for efficient field recording techniques (geo-
referencing, field-based ID techniques, GUIDs for 
records & specimens, etc.)

• delivers primary occurrence data as digital records 
(compatible with BioCASE/DiGIR/TAPIR protocols) 
hosted in openly accessible web-based information 
systems (GBIF: www.gbif.org ) - for actual + future use
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Leipzig

Our pilot trip plans

1st EDIT European ATBI+M pilot site:

Mercantour / Alpi Maritimi NPs
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Our pilot trip plans

2nd European ATBI+M pilot site:

Gemer area, Slovakia (3 parks)
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(ATBI+M) participation and results

ATBI+M site Mercantour/Alpi Marittime (France, Italy; 2007-2008):
> 90 individual field visits 
> 19,000 data records, for ca 4,000 spp. generated + delivered

ATBI+M site Gemer (Slovakia; 2008):
> 25 individual field visits 
> 1,600 data records, for ca  900 spp. generated + delivered
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ATBI+M EDIT ATBI+M data generation

Cumulative increase in species recorded 
(Sept. 2007 – March 2009)
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EDIT ATBI+M data portal  
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(ATBI+M) improving work flow 
for field recording

1. Localities : Automated geo-referencing (GPS 
receivers in cameras, PDAs, notebook PCs)

2. Events : Automated dating/timing of events, 
simultaneously with geo-referencing of localities; 
individual recording of techniques, names of 
recorders, special circumstances, etc.;

3. Field records : Automated ID generation, at least for 
automated sampling / recording methods (e.g., digital 
photos, measurements, etc),
individual assigning of unique IDs to field samples

combine 1. – 3. in a single device / tool !
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Mobile GIS-biodiversity data system
First approach
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Mobile GIS/PC-System
One possible solution

MobileMapper 6
• Pocket PC from Magellan
• PDA and GPS in one tool, camera
• Windows Mobile 6
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Rangefinder-System
Recording moving objects / animals

• Distance measurement (up to 2km)
• Direction and slope are recorded
• Supplementary to GPS 
• Battery capacity up to several days

Vector 1500
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New opportunities: Global data integration
www.data.gbif.org

GBIF data portal links to:

• > 280 data provider

• > 7.400 data sets

• > 170 mio data records 
(individual organisms 
from practically all 
countries and regions)
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New: GIBF / UNEP-WCMC collaboration:
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Select any 
area (PA):
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Conclusions: Taxonomy – for the future of biodiversity!

Taxonomic researchneeds 
1) to transform into a more efficient and sustainable

information science, through:
• accelerating rapidly the generation & exchange of 

data / information by applying new technologies
• integrating data & collections towards common 

research infrastructures (GBIF, LifeWatch, CBOL)
• scaling up from individual driven research -

towards international cooperative efforts !
2) to become fully integrated into mainstream 

biodiversityconservationand politics
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The science side: how to transform taxonomy

DIVERSITAS
CP „bioGENESIS“
– new „science plan“
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Focus 1. New strategies and tools for documenting biodiversity  
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Recommendations
for „integration“ of taxonomy:  taxonomists

• Collect all your (field) data immediately digitally 
and fully geo-references conforming to recognized 
data standards and protocols and applying available 
new technologies & tools;

• Overcome personal “ownership” feeling of data, 
contribute to and enjoy freely sharing of “your” data

• Contribute to and participate in international / global 
research information infrastructures (FishBase, 
GBIF, LifeWatch, CBOL, etc)
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Recommendations
for „integration“ of taxonomy: (science) policy 

• Provide/set clear incentives for contributing and 
sharing (taxonomic) data: new crediting schemes 
and data management policies – for/from research 
funding organizations!

• Mainstream non-professional “taxonomic” bodies / 
communities / initiatives in biodiversity inventories, 
(field) assessment & monitoring programs

• Sustain and expand international biodiversity 
information infrastructures (GBIF, LifeWatch)

• Maintain/increase taxonomic education & training at 
all levels, particularly at high schools / universities
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Our pilot trip plans

1st EDIT WP7 ATBI+M pilot site ( www.atbi.eu ):

Mercantour / Alpi Marittime NPs

Thank you 

for your attention!
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Taxonomic Associations & Societies 
Membership

• ETI World Taxonomists Database: 4,800
• American Ornithologists‘ Union (AOU): 3,600 
• The American Society of Plant Taxonomists: 

>1,300
• The Orchid Society of Great Britain: >1,000
• Societas Europaea Lepidopterologica [= 

butterflies & moths] (SEL): >650
• [German] national birdcounts (2008): >45,000 

recorders/participants


