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Three	  layers	  of	  Biodiversity	  Informa0on	  usages	

Crea0ng	

•  Crea0ng	  and	  Collec0ng	  biodiversity	  data	
•  Capacity	  building	

Sharing	

• Networking	  biodiversity	  resources	
•  Sharing	  and	  integra0ng	  biodiversity	  data	

U0lizing	
• Aggrega0ng	  and	  summarizing	  the	  
integrated	  biodiversity	  data	

Policies	  and	  Ac0ons	
2	



	  
	  
	  
	  
	  
	  
	  
	  

CBD	

•  AP-‐BON	  (Asia	  and	  Pacific)	  and	  J-‐BON	  
(Japan)	  will:	  

–  Connect	  exis2ng	  networks	  on	  
biodiversity	  projects	  

–  Establish	  a	  database	  network	  on	  
biodiversity	  data	  

•  ESABII	  (East	  and	  Southeast	  Asia	  
Biodiversity	  Informa0on	  Ini0a0ve)	  will:	  

	  
–  Provide	  a	  decision	  making	  suppor2ng	  

system	  by	  aggrega0ng	  and	  summarizing	  
biodiversity	  data	  

–  Establish	  a	  capacity	  building	  with	  the	  aim	  
of	  evalua0on	  of	  biodiversity	  based	  on	  the	  
informa0on	  	

GEO	  BON	

J-‐BON	

AP-‐BON	  and	  ESABII	

Country	  
Gov.	

Country	  
Gov.	

Country	  
Gov.	

Country	  
Gov.	

Providing Scientific 
Information (Both 
Basic and Analyzed) 	

ESABII	

AP-‐BON	

Research Institutes and/or 
Researchers Driven Network	

Collaboration 
and Back-up	

Organiza0ons	  



Quick	  View	  of	  Biodiversity	  
informa0on	  Ac0vi0es	  

	  
•  Species	  Occurrence	  Data	  

– GBIF	  
•  Ecological	  Data	  

–  Introduc0on	  of	  our	  ac0vi0es	  in	  GRENE	  
Environment	  Informa0on	  



 GEOSS	

	  	  	  	  	



GEO	  BON	  
GEO	  Biodiveristy	  Observa0on	  Network	



GBIF 
Global Biodiversity Information Facility	

hVp://www.gbif.org	



GBIF	

•  1st	  period	  2002-‐2006	  	  
	  	  	  	  	  	  	  	  	  	  	  	  Prototyping	  
•  2nd	  period	  2007-‐2011	  	  
	  	  	  	  	  	  	  	  	  	  	  	  From	  prototype	  towards	  full	  opera0on	  
•  3rd	  period	  2012-‐2016	  	  
	  	  	  	  	  	  	  	  	  	  	  	  Seizing	  the	  Future	  	



GBIF	  par0cipants	  (end	  2011)	  

GBIF Country Participants – 57 
GBIF Participant organizations and economies – 47  



GBIF-‐mediated	  data	  



Data	  coverage	  



Monitoring	  data	  usage	  



Increasing	  use	  of	  data	  

Scientific papers referencing GBIF and using GBIF data: 
§  Ecological Niche Modeling (e.g. climate change, invasive species) 
§  Agriculture 
§  Taxonomy (and identification of species) 
§  Conservation actions 
§  Biodiversity inventory (survey, species distribution) 
§  Intra-specific variation (genomics, molecular biology) 
§  Human health 



Uses:	  WDPA	  

Integration of GBIF data with World Database of Protected Areas 



Uses:	  Red	  List	  

Integration of GBIF data with IUCN Red List 



GBIF	  and	  IPBES	  
Intergovernmental Science-Policy Platform on Biodiversity & 
Ecosystem Services (IPBES): Science to support policy 

Global Biodiversity Information Facility (GBIF):  
Data to support science 



GBIF	  Strategic	  Impera0ves	  

Informa0cs	  
Infrastructure	   Engagement	  

Digital	  
Content	  

Advance three integrated strategic imperatives 



GBIF’s	  unique	  role	  

•  Registry of biodiversity data resources 
•  Global virtual natural history collection 
•  Link data from collections, ecology and 

genomics 
•  Biodiversity data for GIS analysis and 

environmental monitoring 
•  Tools and support for biodiversity data 

publication 
•  Network development at national, regional 

and global levels 
	  



Global	  data	  products	  

Publish	  

Aggregate	  

Serve	  

Register	  

Metadata	  

Published	  
Metadata	  (IPT
+DwC-‐A,	  Morpho

+EML,	  	  
etc.)	  

Registry	  

Occurrence	  
Data	  

Specimens/	  
Observa2ons	  

(IPT+DwC-‐A,	  
BioCASE+ABCD,	  etc.)	  

Data	  Portal	  

Species	  
Informa2on	  

Species	  
Profiles	  

(Plinian	  Core,	  	  
IPT+DwC-‐A,	  etc.)	  

EOL	  

Names/	  
Classifica2ons	  

Species	  
Checklists	  (IPT
+DwC-‐A,	  Sp2K	  GSD,	  

etc.)	  

Catalogue	  of	  
Life	  

Biological	  
Collec2ons	  

Collec2on	  
Descrip2ons	  

(NCD,	  etc.)	  

BCI	  

Shared	  Global	  Biodiversity	  Data	  Registry	  –	  GBIF	  and	  partners	  

Common open-access foundations from which others can also 
aggregate and serve data 



Unifying	  species	  data	  

Integrated	  access	  for	  
records	  of	  the	  
occurrence	  of	  any	  
species:	  
	  
•  What?	  
•  When?	  
•  Where?	  
•  What	  evidence?	  
•  Data	  owner?	  
•  Link	  to	  full	  record	  

Presence	  only	  

Collec2ons	  

Ecological	  
Monitoring	   Genomics	  

Darwin	  Core	  



Unifying	  species	  data	  

Integrated	  access	  for	  
records	  of	  the	  
occurrence	  of	  any	  
species:	  
	  
•  What?	  
•  When?	  
•  Where?	  
•  What	  evidence?	  
•  Data	  owner?	  
•  Link	  to	  full	  record	  

Presence	  only	  

Collec2ons	  

Ecological	  
Monitoring	   Genomics	  

Darwin	  Core	  

Fully	  compa0ble	  with	  
exis0ng	  Darwin	  Core	  
data,	  plus:	  

•  Which	  species	  were	  
recorded	  together?	  	  

•  Which	  sets	  of	  data	  are	  
directly	  comparable?	  

•  Which	  species	  were	  most	  
abundant	  in	  each	  sample?	  

Presence/absence	  

Darwin	  Core	  
+	  Core	  Survey	  

Fields	  
	  

Sample	  Id	  
Method	  Id	  

Rela0ve	  abundance	  
...	  



Increasing	  data	  from	  Asian	  region	
Dipterocarpaceae	

Fagaceae	



Join	  to	  GBIF	  Global	  Network	  and	  
Share	  Biodiversity	  Data	

•  Par0cipant	  Countries	  
•  Regional	  Ini0a0ve	  

– ASEAN	  countries:	  ASEAN	  Center	  for	  Biodiversity	  
(ACB)	  

– Himalayan	  Region:	  Interna0onal	  Centre	  for	  
Integrated	  Mountain	  Development	  (ICIMOD)	  

– Pacifics:	  Pacific	  Biodiversity	  Informa0on	  Forum	  
(PBIF)	



GRENE	  (Green	  Network	  of	  Excellence)	  
Biodiversty,Ecosystem	

Ecological	  Data	  	
GEO	  BON	  –	  GBIF	  working	  group	  for	  standardizing	  Ecological	  Data	  

	  -‐	  Use	  of	  EML	  in	  GBIF	  Metadata	  
	  -‐	  DarwinCore	  2.0	  Extension	  for	  Ecological	  Data	  	  

	  
ILTER	  working	  group	  
	

2011-2015 fys project MEXT, PI: Motomi Ito	

Purpose:	  	



 GEOSS	

	  	  	  	  	



hVp://www.editoria.u-‐tokyo.ac.jp/dias/english/index.html	



Strategy	  for	  Dealing	  Ecological	  Data	

How	  can	  we	  treat	  Ecological	  Informa0on?	  
	  
Connec0ng	  Layers	  

Species Distribution	

Community	

Dynamics	

Flux	

-‐  Define	  Standard	  Scheme	  for	  each	  Layer	  
-‐  Use	  Same	  Ontology	  (e.g.	  EML)	  
-‐  Create	  Models	  describing	  Rela0onships	  

between	  Layers	  
	  
	
	



Dynamics	

Material	  cycle	
Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

GBIF，D-‐1008	  (MOE)	  

Species	  	  
Distribu0on	

GRENE-‐Biodiversty,Ecosystem	 

Vegeta0on	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	



GRENE-‐Environmental	  Informa2cs,	  	  
Biodiversity	  and	  Ecosystem	  

GEO BON ILTER FLUX-
NET GBIF 

JaLTER Japan-
FLUX 

GBIF-
Japan 

AP-BON／ 
J-BON 

Environmental	  Informa0on	
・Satellite	  Images	  etc.	

Monitoring 
Sites1000 Network of 

Ecological 
Researchers 

Biodiversity/Ecosystem	  
Integrated	  DB	  

Biodiversity	  
Observa0on	

Occurrence	  Data・
Species	  Name	  	

Flux	  data	 Long-‐term	  ecological	  
observa0on	  Data	

Contribu0on	  to	  GEO
SS,	  GEO

BO
N
	  /	  Sustainable	  U

se	  of	  
Biodiversity	  /	  Adapta0on	  to	  Global	  W

arm
ing	  etc.	

U
se	  and	  Applica0on	  of	  Biodiversity	  

and	  Ecosystem
	  Inform

a0on	  	  

Observation 
by Citizen	 

DIAS	  

Exis2ng	  N
etw

orks	

Data	  Integra2on	

　　　Development	  of	  Biodiversity	  
and	  Ecosystem	  Informa2on	  

Integra2on	  System	  	

　Gathering	  Ecosystem	  Data,	  
Standardizing	  Data	

Assessment	  of	  
Contribu2on	  of	  

Environmental	  Factors	  
to	  Biodiversity	

Assessment	  of	  
Ecosystem	  Service	  

P1	 P2	

P3	

P4	

Data	  Integra2on	  
and	  Analysis	  System	



Various	  style/items	  in	  
draw	  data	  of	  each	  layer	

Standard	  Data	  Items	

Item	  Database	  

Extrac0on	  
of	  item	  
name	  

Ecological	  ontology	  

Descrip0on	  of	  
rela0onships	  
among	  items	  

Organiziｎg	  
Items	  

Standard	  
schema	  

Translate	  to	  standard.	  	  
Adding	  metadata	  for	  
item	  names	  etc.	

comparison	  
feedback	  

Raw	  Data	  

Primary	  Data：	  
Standardized	  data	

Exis0ng	  	  
ecological	  
informa0on	  
ontology	  
(OBOE	  etc.）	  

Standardiza2on	



Dynamics	

Material	  cycle	
Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

GBIF，D-‐1008	  (MOE)	  

Species	  Distribu2on	  Layer	 

Vegeta0on	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	Species	  	  

Distribu0on	



Predicted Natural Distribution of Plants based on Climate Data 
(Ecological Niche Modeling using Maxent)	



Es0ma0ng	  Actual	  Distribu0on	

Land	  Cover	  Map	Predicted	  Natural	  
Distribu0on	  	

+	

Predicted	  Actual	  
Distribu0on	

=	

We	  had	  made	  a	  database	  of	  predicted	  natural	  distribu0on	  maps	  for	  more	  
than	  2,000	  Japanes	  plant	  species	



Dynamics	

Material	  cycle	
Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

GBIF，D-‐1008	  (MOE)	  

Vegeta2on	  Layer	 

Vegeta0on	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	Species	  	  

Distribu0on	



Digitalization and 
Standarization of Plant 
Community Information	

Sources 
• 	  	  Na0onal	  Survey	  on	  the	  Natural	  
Environment	  by	  MOE 
•  Other	  Reports	  for	  

Environmental	  Assessment	  	  
 
Estimated more than 10K data 
in Japan 
 
Make a standard schema for this kind 
of ecological data 

Table	  for	  vegeta0on	  survey	



PLANT	  DISTRIBUTION	  IN	  GEDE/PANGRANGO	

Transect-‐based	  approach	  along	  al0tudinal	  gradients�

In collaboration with Dedy Darnaedi, Arief Hidayat, Asep Sadili, Marlina Ardiyani 
(Cibinong), Dwi-san, Zaenal-san (Chibodas BG), Taman National Gede Pangrango 

	
From	  T.	  Yahara	



0m	

10m	

100m	

70m	

60m	

50m	

40m	

30m	

20m	

90m	

80m	

Wood bridge to the 
waterfall	

Trail to the peaks of 
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From	  T.	  Yahara	



Es0ma0on	  of	  Community	  Type	

Discrimina0on	  func0on	  of	  community	  types	

Community	  survey	  
informa0on	

Predicted	  actual	  
distribu0on	  of	  species	

Certain	  
Grid	

List of distribute  
species of a grid	

Climate	  data	

Estimation of 
community type	

Climate data 
of a grid	

Query	



Dynamics	

Material	  cycle	
Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

GBIF，D-‐1008	  (MOE)	  

Dynamics	  and	  Material	  Cycle	  Layers	 

Vegeta0on	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	

Observa2on	  data
＋Complement	  
with	  Es2ma2on	  
Model	Species	  	  

Distribu0on	



"  19 Core sites， 
"  30 Associate sites 
"   Dynamics of Plant Vegetation 
"   Dynamics of Animals 
"   Materials Recycling 
"   Water 
"   Flux 



l  AsiaFlux: 82 sites 
l  National Subnetworks:   
    ChinaFlux, JapanFlux, KoFlux,  
    TaiwanFlux, ThaiFlux, (India),… 

FLUXNET: International Network of Flux in Land Ecosystem 
AsiaFlux: Asian Regional Network of FLUXNET （http://www.asiaflux.net/） 

Sites in Japan (31) 

Sites in SE
 Asia (18) 

AsiaFlux/FLUXNET	

Number of Sites	



Birch-‐Oak	  forest	  (Takayama)	  

JaLTER	  
Flux	  

JaLTER	  

Ecosystem	  Net	  Produc0on(ENP)	  Comparison	  
between	  	  JapanFlux	  data and JaLTER	  data	

Seasonal	  paVern	  of	  NEP	  

JapanFlux	   JaLTER	  

JapanFlux	  







Priority	  Topics	  (invasives,	  crop	  rela0ves,	  climate	  change,	  etc.)	  

Other	  
Networks	  	  
(EOL,	  CoL,	  	  
CBOL,	  etc.)	  

Na0onal	  
Agencies	  

Research	  
Community	  	  

Interna0onal	  
Conven0ons	  
(CBD,	  IPBES,	  	  
GEOSS,	  etc.)	  

Na0onal	  Biodiversity	  Informa0on	  Facili0es	  

Suppor0ng	  science	  needs	  

GBIF	  Regional	  Groups	  

GBIF	  
Data	  

Delivery	  

Science-‐
based	  Data	  
Needs	  



Na0onal	  informa0on	  delivery	  

Metadata	  (source,	  methods,	  ownership,	  access,	  etc.)	  

Data	  (collec0ons,	  field	  observa0ons,	  literature,	  molecular,	  images,	  expert	  knowledge,	  etc.)	  

Uses	  (biosecurity,	  land-‐use,	  climate	  change,	  crop	  development,	  resource	  management,	  forensics,	  taxonomy,	  etc.)	  

Na0onal	  Biodiversity	  
Informa0on	  Facility	  

Interna2onal	  



Data	  pathway	  

Aggregate	   Serve	   Use	  Register	   Evaluate	  Engage	   Publish	  

Research	  

MEAs	  

Metadata	  

Registry	  

Governing	  
Board	  

Nodes	  

Data	  
Portal	  

Web	  
Services	  

Maps	  

Mendeley	  
Database	  

Usage	  
Metrics	  

Science	  
Commi]ee	  

Standards	  

IPT	  

Training	  

Licensing	  

Data	  
Indexes	  

Data	  
Quality	  

Expert	  
Cura2on	  




