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BioVeL	
  
Biodiversity	
  Virtual	
  e-­‐Laboratory,	
  2011-­‐2014	
  

o  supports	
  research	
  on	
  biodiversity	
  &	
  ecology	
  
o  by	
  offering	
  computerized	
  tools	
  	
  
o  to	
  process	
  large	
  amounts	
  of	
  data	
  	
  
o  from	
  cross-­‐disciplinary	
  sources	
  

o  is	
  developing	
  workflows	
  built	
  from	
  web	
  services	
  
	
  

o  coopera&on	
  of	
  IT	
  &	
  science	
  partners	
  



Building	
  a	
  network	
  of	
  Web	
  Services	
  

Users’ workflows and  
applications 

Service and Data Providers 
(BioVeL, GBIF, CoL, EBI,  
 BGBM, CRIA, etc.) 

Resource Providers 
(EGI.eu, EDGeS@Home, 
commercial cloud, etc.) 



User	
  requirements	
  

o  Web	
  services	
  (exisQng	
  &	
  new)	
  need	
  to	
  be	
  secure,	
  
scalable,	
  reliable,	
  and	
  well-­‐documented	
  

o  Web	
  services	
  need	
  to	
  be	
  discoverable	
  
o  Workflows	
  need	
  to	
  be	
  storable	
  and	
  discoverable	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  build	
  their	
  own	
  workflows	
  

with	
  minimal	
  training	
  and	
  assistance	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  re-­‐use	
  and	
  execute	
  shared	
  

workflows	
  effecQvely	
  



www.biodiversitycatalogue.org	
  
	
  

.	
  .	
  .	
  	
  curated	
  catalogue	
  of	
  Web	
  Services	
  



www.biodiversitycatalogue.org	
  
	
  

.	
  .	
  .	
  	
  curated	
  catalogue	
  of	
  Web	
  Services	
  



User	
  requirements	
  

o  Web	
  services	
  need	
  to	
  be	
  secure,	
  scalable,	
  reliable,	
  
and	
  well-­‐documented	
  

o  Web	
  services	
  need	
  to	
  be	
  discoverable	
  
o  Workflows	
  need	
  to	
  be	
  storable	
  and	
  discoverable	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  build	
  their	
  own	
  workflows	
  

with	
  minimal	
  training	
  and	
  assistance	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  re-­‐use	
  and	
  execute	
  shared	
  

workflows	
  effecQvely	
  
	
  



biovel.myexperiment.org	
  
	
  

.	
  .	
  .	
  	
  repository	
  for	
  sharing	
  workflows	
  …	
  for	
  groups	
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  sharing	
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  groups	
  



User	
  requirements	
  

o  Web	
  services	
  need	
  to	
  be	
  secure,	
  scalable,	
  reliable,	
  
and	
  well-­‐documented	
  

o  Web	
  services	
  need	
  to	
  be	
  discoverable	
  
o  Workflows	
  need	
  to	
  be	
  storable	
  and	
  discoverable	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  build	
  their	
  own	
  workflows	
  

with	
  minimal	
  training	
  and	
  assistance	
  
o  Users	
  need	
  to	
  be	
  able	
  to	
  re-­‐use	
  and	
  execute	
  shared	
  

workflows	
  effecQvely	
  



TO DESIGN, … TO RUN 

hOp://www.taverna.org.uk	
  
	
  



portal.biovel.eu	
  
	
  

.	
  .	
  .	
  	
  executable	
  „workflows”	
  



…	
  for	
  ECOSYSTEM	
  MODELLING	
  

portal.biovel.eu	
  
	
  



Biome-­‐BGC	
  family	
  

o  Biome-­‐BGC	
  4.2	
  (2014)	
  
Numerical	
  Terradynamic	
  SimulaQon	
  Group,	
  Montana	
  

o  Biome-­‐BGC	
  4.1.1	
  MPI	
  (Max	
  Planck	
  Inst.,	
  Trusilova	
  2009)	
  
o  Agro-­‐BGC	
  –	
  C4	
  photosynthesis	
  (Di	
  Vi1orio	
  et	
  al.	
  2010)	
  
o  ANTHRO-­‐BGC	
  –	
  agri-­‐management	
  (Ma	
  et	
  al.	
  2011)	
  
o  Biome-­‐BGC	
  MuSo	
  –	
  MulQ-­‐layered	
  Soil,	
  management,	
  	
  
improved	
  phenology,	
  drought	
  effects,	
  ground	
  water	
  …	
  
(Hidy,	
  Barcza	
  et	
  al.	
  2012,	
  …	
  in	
  preparaQon)	
  



Biome-BGC 

typical  
biogeochemical 
model  

(pools+fluxes) 

 

meteorology  
driven 

daily time step 

carbon, water 
+ nitrogen 

 

 



MODEL	
  –	
  DATA	
  –	
  FUSION	
  FRAMEWORK	
  

„Essen'ally,	
  all	
  models	
  are	
  wrong,	
  	
  
but	
  some	
  are	
  	
  

useful"	
  



	
  
BioVeL	
  	
  
Portal	
  
	
  
	
  
	
  
	
  
A	
  browser-­‐	
  
based	
  	
  
interface	
  	
  
that	
  contains	
  	
  
everything	
  	
  
necessary	
  	
  
to	
  run	
  workflows	
  without	
  you	
  having	
  to	
  install	
  anything	
  on	
  your	
  own	
  computer.	
  
	
  	
  	
  
http://portal.biovel.eu/	
  	
  

	
  	
  
Taverna	
  	
  
Workflows	
  
	
  
	
  
	
  
Biodiersity	
  	
  
and	
  	
  
ES	
  modeling	
  	
  	
  
workflows	
  can	
  be	
  found	
  on	
  myExperiment,	
  BioVel	
  group.	
  
http://www.myexperiment.org/groups/643/workflows  

	
  	
  
ECOS	
  	
  
Web	
  	
  
Services	
  
	
  
	
  
Registered	
  in	
  Biodiversity	
  Catalogue	
  
h1ps://www.biodiversitycatalogue.org/	
  	
  

	
  	
  

Biome-­‐BGC	
  
Projects	
  DB	
  
Support	
  ecosystem	
  modeling	
  
http://ecos.okologia.mta.hu/bbgcdb/  

	
  	
  

Biome-­‐BGC	
  
	
  



Biome-­‐BGC	
  MuSo	
  [	
  	
  	
  	
  	
  ]	
  versus	
  4.1.1	
  MPI	
  	
  [	
  	
  	
  	
  ]	
  
improved	
  drougth	
  effect	
  to	
  Gross	
  Primary	
  Produc&on	
  

dry	
  grassland	
  at	
  Bugac	
  



ECOPHYS 	
  0.	
  maximum	
  root	
  depth	
  
PARAM’	
  s 	
  1.	
  symbio&c+asymbio&c	
  fixa&on	
  of	
  N	
  

	
  2.	
  annual	
  whole-­‐plant	
  mortality	
  frac&on	
  
	
  3.	
  new	
  fine	
  root	
  C	
  :	
  new	
  leaf	
  
	
  4.	
  current	
  growth	
  propor&on	
  
	
  5.	
  C:N	
  of	
  leaves	
  
	
  6.	
  canopy	
  light	
  ex&nc&on	
  coeff	
  
	
  7.	
  canopy	
  average	
  specific	
  leaf	
  area	
  	
  
	
  8.	
  frac&on	
  of	
  leaf	
  N	
  in	
  Rubisco	
  
	
  9.	
  maximum	
  stomatal	
  conductance	
  

Global	
  Likelihood	
  Uncertainty	
  Es&ma&on	
  (GLUE)	
  



MACSUR 	
  1.	
  Oensingen	
  
GRASSL. 	
  2.	
  Grillenburg	
  
SITES 	
  3.	
  Laqu	
  –	
  extensive	
  mgmt	
  

	
  4.	
  Laqu	
  –	
  intensive	
  mgmt	
  
	
  5.	
  Monte	
  Bodone	
  

GLUE	
  Parameter	
  Es&ma&on	
  
a	
  priori	
  	
  [	
  	
  	
  	
  	
  ]	
  	
  versus	
  a	
  posteriori	
  	
  [	
  	
  	
  	
  	
  	
  ]	
  



Conclusion	
  &	
  remark	
  

o  The	
  e-­‐Virtual	
  Lab	
  IT	
  framework:	
  	
  
workflows	
  –	
  web	
  services	
  –	
  grid	
  –	
  GIS	
  –	
  legacy	
  soqware	
  
integra&on,	
  Biodiversity	
  Catalogue,	
  myExperiment,	
  	
  
BioVeL	
  portal	
  …	
  are	
  powerful	
  &	
  easy	
  to	
  use	
  

o  Further	
  developments	
  &	
  deployments	
  are	
  in	
  progress	
  
	
  on	
  data	
  retrieval	
  services	
  
	
  on	
  spa&al	
  extension	
  	
  
	
  on	
  post	
  processing	
  evalua&on	
  services	
  	
  

www.biovel.eu	
  


