
Lifewatch 

• Large scale european research infrastructure 

• Virtual laboratory for study of biodiversity 

• E-science, web services, data services, ICT 
Infrastructure, HPC, GRID, BIG data, workflow  

• Increase data generation, real time monitoring 
data, biosensors 

• Construction : 5 years, operation > 20 years 



Lifewatch.eu 



Lifewatch.be 



Lifewatch.be 
Antarctic observations 



Lifewatch.be 
Habitat data from remote sensing 



Lifewatch.be 
Data archeology 



Lifewatch.be  
Collaborative platform for sensor data processing 

Flowcytometer 

Sensor network  

Fish tags Bird tracks 

Sensor data 

Archive 

? 

HPC, R, Java 

Scripts, flows, algorithms 

Scientific data 

50Tb 

Calibration 
data 

Processing network  

Species identifications, field 
observations, crowd 
sourcing 

Science community  

VPR Bird Radar 

Benthic img Fish sonar 

Remote sensing 

In situ habitat obs. 

Bird video Hydrophones 

eDNA 

 Big data 
 HPC 
 Not in construction 

plan? 



Lifewatch.be 
Taxonomic backbone 



LifeWatch Taxonomic Backbone 
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LifeWatch taxonomic backbone  
available web services 

• Taxon services 

– Get ID’s and taxon authorities (PESI & WoRMS) 

– Get distributions for a specific taxon ID (PESI & WoRMS) 

– Get scientific name for common name (PESI & WoRMS) 

 

– Taxon match: match scientific name with several species registers: 

•  WoRMS 
•  Catalogue of Life (CoL) 
• Integrated Tax. Information System (ITIS) 
•   Pan-European Species Directories  (PESI) 
•  International Plant Names Index (IPNI) 

•  Index Fungorum (IF) 
•  Global Names Index (GNI) 
•  PaleoDB  
• African Register of Marine Species  

(AfReMaS) 

• Geographical services 

 Based on latitude-longitude: 

– Get ICES Ecoregions 

– Get IHO sea areas 

– Get Large Marine Ecosystems of the World 

– … 

 



Example questions to be answered by the taxonomic backbone: 

 

– Which (macro)benthic species live in the North Sea at depths between 50-100m? 

• Input: 

 Trait(s): benthos (macro) 

 Biogeography: North Sea; defined depth-range 

• Output: 

 Taxonomy (based on WoRMS): species list 

 

– Where does species X appear? 

– Which invasive pelagic species are known to occur in the Black Sea? 

– Which species from the Habitat/Bird Directive are on the IUCN Red List? 

– How does my marine species list relate to the African Register of Marine Species? 

– … 

 

=>   LifeWatch data services available (or in development) to answer these questions 

 

LifeWatch taxonomic backbone - concept 

  

- 

- 
+/- 

  



World databases of marine species have now been established but are limited to taxonomic (e.g. 
WoRMS) and distribution (e.g. OBIS) data. The benefits of these databases could be multiplied by 
associating species with richer ecological and biological information. 

 

• EDMONET marine trait project 

– Document traits for different species groups 

– Literature => tracebility of information 

LifeWatch taxonomic backbone 
traits and observations 

TRAIT 

DISTRIBUTION TAXONOMY 

OBIS: >37 million distr. records WoRMS: >221.436 accepted species 

AphiaDB: 27.000 taxa with a trait 

2 types of traits: 
1. Expert based  
2. Derived from observations 

 
For both, standardized (accepted) trait  
vocabularies should be used  
=> data integration & comparison possible 

Traits – some examples: 
• Feeding type 
• Size class 
• Habitat 
• Sensitivity 
• Invasiveness 
• … 



Taxonomic backbone 

1. Simple search: 
 Search taxon name  
 Get overview of systems holding this name and related info 

LifeWatch taxonomic backbone – 
interface 

Offer users an easy-to-use and interactive interface, including web 
services 



Species Y Linnaeus, 1758 

Taxonomy Literature 

Occurrence - distribution 

Images 

Traits 

Vernaculars 

WoRMS: Animalia – Mollusca – Bivalvia - … 
FADA: Animalie – Mollusca – Bivalvia - … 
RAMS: Animalia – Mollusca – Bivalvia - … 

Show map, based on literature-derived 
occurrences (WoRMS / FADA / RAMS) and 
actual distributions from e.g. EurOBIS 

List systems where trait-info is available 
(environment, status, ecology …) 
Link to TraitBank from EoL? 

WoRMS: 20 vernaculars 
FADA: not found 
RAMS: 20 vernaculars 

WoRMS: 10 images 
FADA: not found 
RAMS: 6 images 

WoRMS : 7 sources (link), including: 
 original description (link) 
 redescription (link) 
 identification guide: 2 (links) 
 
FADA: not found 
 
RAMS: 3 sources (link), including: 
 original description (link) 
 redescription (link) 
 
BHL: X results (link) 
 
IMIS / OCR: Y results (link) 
  

Available in:  

Simple search - result 

Taxonomic backbone 



2. Advanced search: 
Example: which invasive pelagic species are known to occur in the Black Sea? 
Where are they found? 

Search criterium 1: 
-Trait = pelagic 
  (pick-lists of traits, organized per trait group or category)  

Search criterium 2: 
- Trait = invasive 

Search criterium 3: 
-Geographic area = Black Sea 
  => or give area by bounding box  
  => or  pick-lists of IHO / EEZ / country 

Search criterium 4: 
-  Limit to species belonging to … (specify taxon group) 

AND 

AND 

AND 

Select your results output: 
- Species list (with classification) 
- List of available distribution records 
- Map available distribution records 

Taxonomic backbone 



Advanced search – result: 
Search results for “pelagic – invasive – Black Sea”  

Species list [view] [download] 
- Mnemiopsis leidyi 
- Beroe ovata 
- … 

Distribution records [view] [download]  

Distribution map(s) 

Taxonomic backbone 



http://www.lifewatch.be/data-services 
3.Available web services 

 

 



Marine trait data 

….. 



World databases of species have now been 
established but are limited to taxonomic (e.g. World 
Register of Marine Species,) and distribution (e.g. 
Ocean Biogeographic Information System) data.  

 

 

The benefits of these databases could be multiplied 
by associating species with richer ecological and 
biological information.  











Activities 



1. Set up trait classification (with global marine 

biology community (WoRMS,…)) 

 

     Example reproduction  

     traits hierarchy for  

     reproduction from  

     Reusser & Lee (2011)  



 

 
Pilot project 1 Pilot project 2 Pilot project 3 

Who A. Iglikowska/G. Boxshall A. McQuatters-Gollop et al. J. Hosegood/T. Webb 

Taxonomic scope Planktonic Copepoda Planktonic taxa Benthic taxa 

Geografic scope Global Global UK and North Sea 

Number of taxa ± 2500 species ± 400 taxa 625+330 species 

Start date 01/06/2013 01/06/2013 01/06/2013 

End date 30/11/2013 30/09/2013 30/09/2013 

Defined attributes (1) Organism type 

(2) Time in plankton 

(3) Body size 

 

(4) Feeding type 

 

(5) Spawning method 

 

 

 

 

 

 

(6) Larval feeding strategy 

(7) Number of life stages 

 

 

(8) Habitat 

(9) Depth range 

(1) Organism type 

(2) Time in plankton 

(3) Body size 

(4) Shape (form) 

(5) Feeding method 

 

(6) Spawning method 

 

 

 

 

 

 

 

(7) Life stage (name, #) 

(8) Sociability 

(9) Toxicity 

(10) Habitat 

(11) Climate province 

(12) Sea areas 

 

 

(1) Body size 

 

(2) Feeding method 

(3) Diet 

(4) Developmental mechanism 

(5) Reproductive frequency 

(6) Reproductive period 

(7) Reproductive timing 

(8) Age at maturity 

(9) Fecundity 

(10) Egg size 

(11) Larval feeding strategy 

(12) Larval duration 

(13) Life span 

(14) Sociability 

(15) Habitat 

(16) Movement method 

(17) Migration 



 

 
Pilot project 4 Pilot project 5 Pilot project 6 

Who A. Taylor/M. Tasker O. De Clerck et al. S. Pagad et al. 

Taxonomic scope Seabirds and coastal birds Macro-algae Invasive species 

Geografic scope Europe Europe Global 

Number of taxa 79 + 49 species / 

Start date 01/07/2013 01/10/2013 01/06/2013 

End date 30/09/2013 31/08/2013 

Defined attributes (1) Body size  

(2) Diving depth  

(3) Egg size  

(4) Fecundity  

(5) Feeding method  

(6) Longevity - Adult life span 

(7) Longevity - Age at maturity 

(8) Oil sensitivity rate 

(9) Predominant food 

(10) Seasonal occurrence  

in European waters 

(11) Sociability  

(12) Susceptibility to lowered  

forage fish availability 

(13) Susceptibility to wind turbines 

 

(1) Morphofunctional class. 

(2) Life cycle 

(3) Flowering 

(4) Zonation 

(5) Substrate 

(6) Habitat 

(7) Drifting 

(8) Spawning method 

(9) Endemicity 

(10) Ecophysiological data 

(1) Occurrence 

(2) Provenance 

(3) Invasiveness 

(4) Native country 

(5) Native sea area 

(6) Source country 

(7) Source sea area 

(8) Introduced country 

(9) Introduced sea area 

(10) Introduced date 

(11) Abundance 

(12) Population trend 

(13) Management 

(14) Impact 

(15) Vector – Dispersal 

EMODnet 17-Jun-14 28 



2. Collecting and standardizing data 
 

 



3. Link it to taxonomic and biogeographic databases 

& write workflows that could help marine community 

and functional ecologist answering fundamental 

questions 
  

Marine trait database 



 Is the functional diversity higher in the deep sea? 

 

 Effect of temperature changes on functional diversity 

 

 Are organisms bigger towards the poles? 

 

 ….. 

 

 

 

  

Final goal: testing fundamental 
macro-ecological research 

hypothesis 



challenge 

• Van veen grab at x,y,t 
• Observation data :  

– Set of present species P{} 
– X,Y 
– Depth : 20m 
– Sediment : sand 

• Analysis 
– What species do we expect to find? 
– What species are absent? 
– What are possibly wrong identifications? 
– What are common, what are rare findings? 



Source Analysis Result 

Observation identify species 
take position 

P{} observed species 
x,y 

Marine regions region of x,y Westhinder bank 
North sea 

OBIS occurence data 
WoRMS distribution data 
LW ENM data 

species in North sea S{} 

TB – Habitat Traits S{Species in benthos} Sb{} benthic species 

TB – Size Traits Sb{X < size < Y} Sm{} macrobenthic species 

Observation take depth 
describe substrate 
 

20m 
soft sediment 

TB – Environment Traits Sm{Species at 20m, soft 
sediment} 

E{} expected species 

E{} – P{} 
P{} – E{} 

A{} absent species 
E{} possible errors 
U{} unique observations 

Validation of observations workflow  



Big data challenge 

• Validationworkflow(cruise samples)  

– 1 d sampling, 2 w processing, 200 observations 

• Validationworkflow(project samples) 

– 12 d sampling, 24w, 2400 obs. 

• Validationworkflow(dataset) 

– 5000 obs. 

• Validationworkflow(sensordata) 

– 1000 obs/d , realtime processing 

 

 


