
43rd Annual Meeting of the Ecological Society of Germany, Austria and Switzerland
Potsdam, September 2013

Jie Zhang, KiLi

Michael Owonibi, BExIS

Sophia Ratcliffe, FunDivEUROPE

Ingolf Steffan-Dewenter, KiLi

Ecological data management

through its life cycle



43rd Annual Meeting of the Ecological Society of Germany, Austria and Switzerland
Potsdam, September 2013

(Directory of Open Access Repositories, 2013)

(Butchart et al., 2013, Science)
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Paradigm shift of Ecological data access

Evolutionanimation, 2013

Kepler-project, 2013
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Paradigm shift of Ecological data access
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Unprecedented access

Efficient management 
of ecological data 

throughout its life cycle
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Ecological Data Cycle
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(Michener, 2006, Ecol. Inf.)

The fate of data

Call for data preservation solutions!
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Three-layer architecture
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Benefit:

For data producers:

Original barriers:

o Time consuming

o Lack of training

o Not aware of 
standards

o Data misuse

 Education and support

 Metadata standard

 Data sharing policy

 Data curation, preservation

 Analysis tools
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For data centers:

(Worldatlasbook, 2013)

(OpenDOAR, 2013)
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For data centers:

Original barriers:

o Seldom acknowledged

o Seldom compared

o No linking

Due to:

o Project specific

o Limited funding periods

o Lack of communication

(Worldatlasbook, 2013)
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Benefit:

 More data income

 More funding

Lead to:

• Acknowledgement

• Unify metadata standard

• Comparison of solutions

• Promotion of existing 

infrastructure

• Building missing infrastructure

• Function and architecture reuse

For data centers:

(Worldatlasbook, 2013)
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A successful case:

Ecosystem functions 

and services

 Climate regulation

 Carbon storage

 Water supply

 Soil fertility

 Agricultural livelihood

 Crop pollination

 Pest control

 Genetic resources

 Resilience/adaptation

Biogeochemical 

processes

Water pools

and fluxes

Carbon pools

and fluxes

Nutrient pools

and fluxes

Regional/local

drivers

Land cover/use 

change

Radiation

Fog/Clouds

Trait dataSpecies dataPlot primary data GIS data

Temperature

Precipitation

Climatic data

Data Synthesis

Kilimanjaro ecosystem under global change (KiLi)

Biotic ecosystem components

Plants

Primary

productivity

Leaf litter

Predator,

parasitoids

Pollinators

Seed

dispersers

Decomposers

Herbivores
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Multi-threads
upload function
online

Trait and 
species data 
component

Online GIS 
service and 
database

Hardware 
purchase

BExIS
install

Adapt
Modify

Simplify

KiLi database 
online

Online 
communication 
function online

Climatic 
time series 
graph 
online

WebGIS
function 
online

Update of 
climate 
data 
structure

Raster spatial 
query function 
online

Scientific workflow for 
data analysis and 
visualization

KiLi first phase KiLi second phase

adapt – modify – simplify - develop

Benefit:

 Rapidly reduce time effort
 Knowledge sharing and exchange
 Promotion of existing infrastructure
 Building missing infrastructure
 Improve platform compatibility
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Project / Institution
Data repository

Original barriers:

o Limited funding period

o Own metadata standard

o Less known to public user

o Less capability

International
Data centers

Benefit:

 Permanent preservation

 Widely acknowledged

 Ontology

 Semantic Web
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Technical challenges

o Database immigration: additional funding after project ends

mapping one metadata standard to another 
crosswalk needed!

EML

Dublin 
Core

FGDC

ABCD

DB

DB

DB International 
data center

export
Transfor
mation

load

o Metadata translate: 

Project 
specific
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Sociocultural challenges

Community of ecological data management

Comparison of repositories

Data sharing policy

Acknowledgement for authors
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