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Coordination team Data Management

» Tasks:

= facilitate the acquisition, provision, integration, management and
exchange of heterogeneous digital data resources

= develop a joint data management concept to guarantee data access
compatibility for the different TERENO sites

= define data storage and data exchange standards

» Members:

= Ralf Kunkel (FZJ)

= Rainer Gasche (KIT)
= Mark Frenzel (UF2Z)
= Olaf Kolditz (UF2)

= Frank Neidl (KIT)

= Karsten Rink (UF2)

= Mike Schwank (GF2)

= Jirgen Sorg (FZJ) g ——
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Environmental observations data

» Heterogeneous data in various resolutions

= Point data (sensors)

= Raster data (radar data, remote sensing)
= Vector data (river networks, boundaries)
= Time series data

= File based data, e.g. documentations, O e S R Boge Enzugssotic
pictures, reports etc. ‘ : :

GFZ-Observatorium

e

—VEFEUEHSStﬂ'EiOn
’ ‘Bad Lauchstadt
3o e

= Different topics, e.g.
= Biodiversity

= Climate
= Remote sensing
=  Water

= Socio-economy

» Different research groups

» Different institutions

» Different usage

ﬁ HELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

TERENO data infrastructure layout
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T=RENO

» Data management plans: query of data management issues in
the different observatories (2009)

» Data policy agreements (2010)
» Communication interfaces definition (2010)
» Standard metadata profile definition (current work)

» Infrastructure implementation

= Local databases (since 2009)

= TERENO data portal (since 2009)

= Data query, visualization and access tools (since 2010)
= Central Catalogue Service (2010)

= Coupling TEODOOR with local databases (since 2010)

= Publishing data from local databases
(e.g. weather radar, sensor data) (since 2010) ﬁ HELMHOLTZ
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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= Soil Respiration Monitoring

= Geophysical Monitoring

- Remote Sensing (IR, Far-field GPR,
Microwaveradiometer)
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Tereno data being processed at FZJ/IBG-3

» Logger data with different
temporal resolution:
20 GB a! (100 GB in total)

» Eddy-Covariance data:
150 GB a'!

» GIS-Data: 30 GB

» Remote sensing data:
100 GB a* (500 GB in
total)

» Dokument and other file
based data: 10 GB a1

» Weather radar: 1 TB mon!
(one scan each 5 minutes)

ﬁ HELMHOLTZ
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Frontend: AIDA

| ¥Starseite

“Website durchsuchen Q |
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System in operation since 2009 :
| ASSOCIATION



Backend: FZJ/IBG-3 data infrastructure (AIDA)

T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

TEODOOR: The TERENO Data Portal

» Portal Web-application -
T=RENO
= http://www.tereno.net

ik Mg s7Home

= presentation of the Tereno project |s.... WELSONETO TrENo -
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B T=REN O Terrestrial Environmental Observatories
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= Data visualization and download —
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Backend: interfaces and functions

OGC Web-Map OGC Web-Feature OGC Web-Coverage OGC Sensor
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Page 11 Kunkel et al.: Management and publishing of TERENO data



T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Data policy

» Data sets are categorized into different processing levels with different
access rights

= Level0:  Original raw data (e.g. voltages from the data logger) are not
necessarily archived at a local TERENO database

= Levell: Processed data by the site investigator (archived long-term)
= Level2: Reviewed, quality checked and formatted data (e.g. consistent units)
= Level3: Gap-filled, derived, spatially and/or temporally aggregated data

» Data types are categorized into different groups:

= Basic monitoring data especially setup for online access (full public access to level
0 and 1 data)

= Further monitoring data, acquired within research projects (restricted access within
retention time)

= Third party data (restricted access)

Definition of time periods for data delivery

» Approval of data access for higher level data by the data originators
and data owners (within “retention time”)

ﬁ HELMHOLTZ
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» Metadata (data describing the
,real“ data sets) are required to
find and interpret the data

» Central Tereno OGC-Catalogue
Service geonetwork

Developed by FAO, WFP and
UNEP

Supports multiple metadata
standards (1ISO19115, FGDC,
DublinCore)

Open source, widely used
Online metadata editor
Different sharing / security levels

Online synchronization with other
catalogues

Kunkel et al.: Manage
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» No data without metadata

= Each data set is described by a metadata set

= Metadata from the individual observatories need to be merged into
one central metadata catalog

= Metadata need to be compliant to a common metadata profile

» No metadata without data (if possible)

= All metadata contain the location of the real data
= Data should be downloadable from specified location
= Access rules should be defined

ﬁ HELMHOLTZ
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Metadata proﬂle

» Common Tereno
metadata profile

(currently developed)

» Compliant to common
standards (e.g. ISO

19115/19139,

INSPIRE, GDI-DE)

» Contains

= Data description Access
. constraints
= Data location
= Contact information party
Metadata
metadata

Resource title

Identification

Classification

Keywords

Geographic
location

Temporal
reference

Resolution and
validity

T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Dataset title
Abstract describing the

Resource abstract 1 dataset M
Resource type 1
Resource locator 0..* Online resource @]
=Lnicue resource locator 1t
Resource language 0..* Dataset language M
Topic category 1.* Dataset topic category M
Keyword value 1.*
Originating controlled 01
vocabulary b
Geographic bounding 1 * Geographic location of the c
box - dataset
Temporal extent 0 * Additional extent information o
for the dataset
Date of publication
Date of last revision 1.* Dataset reference date M
Date of creation
Lineage 1 Lineage (@]
St sl Spatial resolution of the
0..* dataset O
Conditions applying to 1 *
access and use
~Limitatons on puonc 1
access
~RESPOISE pa :
e — palrg/ ole x Dataset responsible party O
Metadata point of AL, Metadata point of contact
contact
Metadata date 1 Metadata date stamp M
Metadata language 1 Metadata language C

—
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' Data processing and
. reflectivity calculation

] Local data I
L preprocessing ‘
;N
/_ Teodoor (Tereno Data Portal) i =
L
S THANEH CHE A R OO Creation of Creation of metadata from
precipitation templates
a images

Animated precipitation raster player/viewer

' '

Metadata search engine

Catalog Service
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Web-Map Service
\__ Metadata viewer and editor / (geoserver)

- Interpet |
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Metadata display (ISO 19139 subset)

— —
s T — Data identfication
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1 Y

Online access to data
(download raster or raw data)

ﬁ HELMHOLTZ
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» Web-Interface to provide access to observations from
sensors and sensor systems in a standard way

» Standardized by Open GIS Consortium (OGC)

» Access to data through standardized requests:

= GetCapabilities
returns information about the offerings that are available from
each service.

= DescribeSensor
returns detailed metadata for selected sensor

= GetObservation
Access to observations data for selected parameter(s),

sensor(s), time period(s) ﬁ HELMHOLT2
|ASSOCIATION
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

— & —

E-Mail server Automatic import scripts PostGIS-database

Sensar network

Definition and description of
sensors: location, measured  |ele—
parameters, units of measure
// Teodoor (Tereno Data Portal) \
Connection of parameters to |
e database tables and columns
Sensor data download
Sensor Observation
e Service {SOS)
= Collection of sensors by
Web-GIS data viewer :" location or theme .
=
Metadata search engine
e
o) ;
\\-
\ Metadata viewer and editor NS

Catalog Service
(geonetwomjl iAo
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Data visualisation and download

» Implemented using

OpenlLayers
T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» Standardized queries to s
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Open GeoSys

» Platform independent interface

» Data Management

= Import and export of standard file
formats

= Database interface

> Visualisati_

Sondengruppe: | [Bode-Selke

= 2D/ 3D v1$uallsagﬁt@ﬁu%rﬁgﬁi—and Mol dewinison freseemons
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333
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» Numerics
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= Simulation of THIMC processes In fractured pe: e
with applications:in:hydretagy;-CO2 storage, géﬁth@“rrnal
energy,
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

OpenGeoSys Data Explorer
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Pilot projects

« Three pilot projects already established to
develop and test

= Local data infrastructure for
meteorological, hydrological and
pedological data

(FZJ — Eifel / Lower Rhine Valley
Observatory)

= Local data infrastructure for
biodiversity data

(UFZ — Harz / Central German
Lowland Observatory)

= Data communication and data
exchange
(all observatories, coordination
FZJ)

_ GFZ-Obsewator_ium

I e

servatorium
s '_';1:_'. e _"
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

» More sensors, metadata, higher level data
» Additional data analysis tools and data products

» Connecting other observatories

= Remote catalogue services
= Remote OGC-Web services (WMS, SOS)
= “Standard” Web-GIS layout for each Tereno observatory

» Definition of a Tereno Metadata profile

= Compliant to common standards (e.g. INSPIRE, ISO 19139)
= Conversion tools from other metadata standards

» Extended hierarchical search to remote metadata é

” HELMHOLTZ
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