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TERENO distributed data infrastructure 

 Individual data infrastructures 
for each observatory 

 Metadata services providing 
information on monitoring 
stations and measured data 

 Central data portal 
(TEODOOR) for information 
exchange, data search and 
data access 

 Communication between 
local databases and 
TEODOOR via OGC-
compliant Web-services 



Status of Tereno station implementation 



FZJ data input from monitoring stations 

 Runoff, water quality, soil, slow climate 

 53 stations 
• Automatic stations (10‘-60‘) 

• Offline data (laboratory) 

 26400 data values per day 
(14.9 millions in total) 

 Soil, slow climate (SoilNet) 

 275 automatic stations (10‘) 

 686000 data values per day 
(146.5 millions in total) 

 Eddy-Covariance 

 7 stations (20 Hz-10‘) 

 133 million data values per day 
(14.3 billions in total) 

 Weather radar 

 2 radar devices (5-10‘) 

 576 rasters, 4.3 GB raw data per day 
(47000 rasters, 6.8 TB raw data in total) 

 Lysimeters (SoilCan) 

 126 lysimeters (15‘) 

 About 300000 data values per day 

 

 

 

 

 

 

 

 



Components of local data infrastructure  
(Example FZJ) 

 Comprehensive and flexible 
observation data model for 

 Sites 
 Sources and metadata 
 Sensors 
 Data classification, categories, 

data levels, attributes 
 Data generation, lab methods, 

sample handling 

 Automated data import and 
preprocessing tools 

 Archive, backup and versioning 
strategies 

 Sample management 
 
 

 

 

 Quality control tools 

 Data handling and manipulation 
tools 

 OGC-conformal Web services 
for data publishing: 

 13 Sensor Observation Services 
(SOS ) 

 1 newly developed Raster SOS 
 Catalog service (WCAT) 
 2 Web-Map Services (WMS) 

 

 



Current status of local database implementation 

 Installation and instrumentation 
at TERENO stations almost 
completed for all observatories 
(except GFZ) 

 Data transfer from the stations to 
the local data bases established 

 Automated data processing and 
visualization via individual Web-
pages partly realized 

 Interfaces to TEODOOR data 
portal via SOS established  in 
KIT and FZJ (UFZ very soon) 

 Catalogue services in UFZ and 
FZJ established 



Tereno Portal TEODOOR: Interfaces and 

functions 



Hierarchical and spatial data search 

 Search and find data in 
TEODOOR and in distributed 
OGC-Catalogue services 

 Hierarchical search: 

 Categories e.g.: 
Germany > Rur 
Hydrosphere> SurfaceWater > 
ConductivityElectrical 

 Display of detailed metadata and 
storage location information 
 
 
 
 
 
 
 
 

 



Hierarchical and spatial data search 

 Search and find data in 
TEODOOR and in distributed 
OGC-Catalogue services 

 Hierarchical search: 

 Categories e.g.: 
Germany > Rur 
Hydrosphere> SurfaceWater > 
ConductivityElectrical 

 Display of detailed metadata and 
storage location information 

 Spatial data search: Display of all 
stations fulfilling search criteria 

 Keywords 
 Sensor names 
 Sensor types 
 Intended applications 
 Parameters 

 

 



 

Web-Gis functions in TEODOOR 

 Implemented using 
OpenLayers and GWT 

 Supports multiple WMS 
and SOS 

 Customized 

 Default content 

 Default region 

 Visible WMS 

 Visible SOS 

 Plone workflow support 
for adjusted data views 
and access 



 

Data visualisation in TEODOOR 

 Connecting to OGC-SOS 
services 

 Graphical selection of 
stations 

 Display of: 

 Station information 
(sensorML metadata) 

 Latest observations 
 Offerings 
 Available parameters 

 
 
 
 



 

Data visualisation in TEODOOR 

 Connecting to OGC-SOS 
services 

 Graphical selection of 
stations 

 Display of: 

 Station information 
(sensorML metadata) 

 Latest observations 

 Offerings 

 Available parameters 

 Visualisation of station data 
time series 

 Data download (E-Mail) 



 

Weather radar data visualization 

 Data visualization using 
distributed OGC-Raster 
SOS and WMS 

 Raster data animation  
for custom  

 time periods 

 

 

 
 
 
 

 

 



 

Weather radar data visualization 

 Data visualization using 
distributed OGC-Raster 
SOS and WMS 

 Raster data animation  
for custom  

 time periods 

 regions of interest 

 Reflectivity/precipitation 
display for a given raster 
point 
 
 
 



 

Weather radar data visualization 
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Weather radar data visualization 

 Data visualization using 
distributed OGC-Raster 
SOS and WMS 

 Raster data animation  
for custom  

 time periods 
 regions of interest 

 Reflectivity/precipitation 
display for a given raster 
point 

 Reflectivity/precipitation 
time series graphs for a 
given raster point 



Conclusions and outlook 

 Current status: 

 Local databases in place for all observatories (except GFZ) 
 Internal data import, storage, processing and vizualization mostly 

running 
 Interfaces for data exchange partially in work, partially in progress 
 Catalogue services partially online, currently adapted to Tereno 

Metadata profile 
 TEODOOR data portal online, coupling to local databases working 

 Outlook: 

 Definition and implementation of standards (parameters, Thesauri, 
Metadata profile ...) 

 Improvement of quality assessment of the primary data 
 Inclusion of data sets with ecological content and spatial data 

(e.g. from remote sensing) 
 Publication of primary data using persistent Digital Object Identifiers 

(DOI) 

 

 



Zusätzliche Dienste des GFZ 

Das GFZ bietet eine Reihe von zusätzlichen Diensten für 

Forschungsdaten an: 

 Datenveröffentlichung mit DOI 

 Persistente Identifikatoren für Probenmaterial (IGSN) 

 Datenmanagementsystem für dateibasierte Daten 

 

 DOI und IGSN können miteinander verknüpft werden. 

 Daten können aus dem Datenmanagementsystem heraus 

mit DOI veröffentlicht werden. 



Forschungsdaten in der Praxis 



Suche: ... 

doi:10... 
doi:10.1594/... 

IGSN hdl: ... 

Sref: ... 

doi:10... 

doi:10.1594/... 

doi:10.1594/... 

Literatur, Daten, Proben 






