
AutorIn |  Anlass  |   Folie 1   09.02.14 
Vienna 2017 

CCCA Data Centre 
    RDA Pilot Dynamic Data Citation for NetCDF files 

  

Chris Schubert 
Head of CCCA – Data Centre 

1190 Vienna, Hohe Warte 38  

E-Mail:  chris.schubert@ccca.ac.at 



AutorIn |  Anlass  |   Folie 2   09.02.14 Schubert |  RDA Data Citation CCCA |   slide 2   Vienna 29.06.17 

Acknowledgment  

› Many thanks to my colleagues 
› Katharina Sack 

› Georg Seyerl 

› Anja Stemme 

 

 

 

› and  
› University of Vienna (R. Ganguly) 

› AIT Austrian Institute of Technology (M. Vignoli) 

› Technical University Vienna (A. Rauber et al.) 

› University  Graz / Wegener Centre (A. Leuprecht) 

 
This work is licensed under a Creative Commons Attribution 4.0 International License. 

https://creativecommons.org/licenses/by/4.0/


AutorIn |  Anlass  |   Folie 3   09.02.14 Schubert |  RDA Data Citation CCCA |   slide 3   Vienna 29.06.17 

Overview 

› Introduction 
› CCCA Data Centre 

› Pilot 
› Austrian Climate Scenarios (ÖKS15 

› motivation 

› Partner 

› NetCDF data format  

› Use Case 

› Implementation approach 

› Demo 

› Open issues 
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Introduction 

Climate Change Centre Austria 
› is a climate research network for sustained, high-quality Austrian 

climate research.  

› 28 members (11 universities, 13 non-univ. institutions, 4 supporting 
members) 

› Structure:  Coordination Office (Vienna, BOKU), Service Centre (Univ. 
Graz), Data Centre, started 2015 (ZAMG, Vienna) 
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Introduction 

CCCA Data Centre 
› provision of climate-

relevant information, 
data, algorithms, reports 

› interoperable interfaces 
to international portals, 
standards, legislation 
(e.g. INSPIRE) 

› conception for long term 
archiving of research 
data & repositories 

› capacity building, 
consultancy and support 
for data sharing 
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› CCCA Data Centre started 
2015 (set up a team, concepts, 
architecture etc.) 

 

› online [operational] since 
1.12.2016 

 

› alpha version, sandbox, June 
2016, 

 

› first data sets = ÖKS15 , 

 

› listed in re3data as research 
repository, January 2017 
doi.org/10.17616/R3KS9D 
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Architecture 
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… a data portal among many others?  

 

 Up-Download for large files (6 – 16 GB) 

 Interfaces (sftp) integrated, for performance reasons 

FEATURE No. 1, 2 & 3 

 CSW (OGC® catalogue service) - Harvesting von ISO, INSPIRE metadata 

 DCAT/ISO/INSPIRE profiles integrated in  metadata editor  



AutorIn |  Anlass  |   Folie 9   09.02.14 Schubert |  RDA Data Citation CCCA |   slide 9   Vienna 29.06.17 

… a data portal among many others?  

 

 handle® Service implemented to serve persistent 
identifier (PID) -> fundamental  for DataCitation 

FEATURE No. 4 & 5 

hdl.handle.net/20.500.11756/7b9374de 

         Your Publication           Your Data 
 
 
 
 
 
 
 
 

formal  
Data Citation 

https://hdl.handle.net/20.500.11756/7b9374de
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… a data portal among many others?  

 

 Data Explorer Functions:  

simple visualization, content preview, graphs and 
gallery view  

FEATURE No.6 
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… a data portal among many others?  

 

 Thredds Server, Thematic Real-time Environmental 
Distributed Data Services  doi.org/10.5065/D6H70CW6 

 Visualisation via WMS (OGC® Web Map Service)  

FEATURE No. 7 

 NetCDF Subset Service (NCSS) 

http://doi.org/10.5065/D6H70CW6
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Overview 

› Introduction 
› CCCA Data Centre 

› Pilot 
› Austrian Climate Scenarios (ÖKS15) 

› motivation 

› Partner 

› NetCDF data format  

› Use Case 

› Implementation approach 

› Demo 

› Open issues 
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Austrian Climate Scenarios 

› 1 km Resolution 

› up to 2100 (ÖKS15) 

 

min 18 Factsheets,  
for federal states & municipalities  
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Pilot - NetCDF Data Citation 
Motivation: 

› store & supply high resolution climate scenarios for Austria 

› large files, 3-16 GB 

 

 

 

 

 

 

 

› be able to create subsets (on geographical & time base) 

› avoid redundant file storage 

› keep all relations between updates, original sources & subsets 
 

 

 

 

• 13 models of the EURO-CORDEX ensemble  
• 5 meteorological parameter  [Tairmin, Tairmax, Tairmean; precipitation; global radiation] , daily  values , ±1961-2100    
• 2 RCP (Representative Concentration Pathways) Scenarios 

13 x 5 x 2 = 130 files 
• ca. 12 - 27 climate indices [monthly, seasonal, yearly] 
•  (e.g. Number of frost and ice days, summer days and tropical nights, etc. ) 
• + 3 different time intervals (30y)  

ca. 13 x 2 x 20 x 3 + 130 = 1691 files 

• 13 models of the EURO-CORDEX ensemble  
• 5 meteorological parameter  [Tairmin, Tairmax, Tairmean; precipitation; global radiation] , daily  values , ±1961-2100    
• 2 RCP (Representative Concentration Pathways) Scenarios 

13 x 5 x 2 = 130 files 
• ca. 12 - 27 climate indices [monthly, seasonal, yearly] 
•  (e.g. Number of frost and ice days, summer days and tropical nights, etc. ) 
• + 3 different time intervals (30y)  

ca. 13 x 2 x 20 x 3 + 130 = 1691 files 
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Pilot - NetCDF Data Citation 
14 recommendations for Dynamic 
Data Citation 

Our Main aspects:  

1. proper data management 

2. versioning with time stamps 

3. Assignment of persistent 
identifier (PIDs) 

4. identify resources by storing 
queries 

5. queries executed again 

6. queries are citable - Landing 
Page (sub data sets) 

 

 

 

https://www.rd-alliance.org/system/files/RDA-
DC-Recommendations_151020.pdf 

https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
https://www.rd-alliance.org/system/files/RDA-DC-Recommendations_151020.pdf
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Pilot - NetCDF Data Citation 

› first contact 10/2015 

› finalized concept paper 12/2015 

› end of May 2017 first release 

 

 

Participants:  

› University of Vienna (R. Ganguly) 

› AIT Austrian Institute of Technology (M. Vignoli) 

› Technical University Vienna (A. Rauber et al.) 

› University  Graz / Wegener Centre (A. Leuprecht) 

› CCCA  Data Centre (Schubert et al.) 
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NetCDF data format 

… more than a data format 

network Common Data Form 

› Data model for scientific data 
and metadata 

› File format grid and raster – 
oriented data  

› Application programming 
interfaces (APIs) - for the 
creation, share and access of 
scientific data sets 

 

 
modified and based on UCAR Unidata, www.unidata.ucar.edu/ 
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NetCDF data format 

… how it looks like? 

 

 

modified and based on UCAR Unidata, www.unidata.ucar.edu/ 
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Use Case 

<MD_id> 

</MD_id> 

Version_3 

Version_2 

Version_1 
 

PID hdl.ecf 

<timestamp> 

</timestamp> 

2017-06-22 

2016-08-12 

2016-06-06 

select var[tmax]  

    lat/lon[48,14]  

from ATScene [hdl.ecf] 

query var & lat/lon bbox  

<timestamp> 

</timestamp> 

2016-06-29 PID  hdl.cfg 
 

„query db“ 

<MD_id::resource> 

</MD_id::resource> 

PID hdl.ecf 
 

v  3.0 
this version 
latest version  
 

checksum 

Version_1 
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Implementation approach 

ckan Webserver 
(nginx)  

ckan Webserver 
(nginx)  

Python App. Server (uwsgi) 
ckan (data management system)  

Python App. Server (uwsgi) 
ckan (data management system)  

Handle.NET® 
Registry Server 

Handle.NET® 
Registry Server 

Thredds Data 
Server (TDS) 

Unidata 

Thredds Data 
Server (TDS) 

Unidata 

NCSS (NetCDF 
Subset Service) 
NCSS (NetCDF 
Subset Service) 

Python Web application: 
• Permission check 
• Create new dataset/subset (quotable) 
     + define url incl. subset arguments 
     + get PID 
     + landing page – meta information 
     + relation to parent data set/resources 
• Pass request to Thredds data Server 

? Query store: 
• uses HTTP GET as query 
• url’s stored 

TDS: 
• WMS Service 
• OpenDAP 
• grid / station / point / time series 

export  
     + NetCDF, CSV, XML, WaterML2 

NCSS: 
• Subsetting 
https://www.unidata.ucar.edu/software/thredds/v4.6/tds/reference/
NetcdfSubsetServiceReference.html#DatasetDescription 

storage 

Subset File: 
• (WMS) directly served via Webserver 
• x-accel.redirect (nginx) 
• Performance reason 

Parameters for subset generation 

subset request subset response 
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Implementation approach 
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 • for subsetting datasets 
• uses HTTP GET as query in following scheme: 
 http://{host}/{context}/{service}/{dataset}[/dataset.html | {?query}] 
Subsetting parameter used:  
• var - names of our layer 
• north, south, east, west - for the geographical extend, the bounding box  
• time_start, time_end, time_duration - for time extend, limited only on 5 years interval 
• accept - specify the returned format 

All "http get"  stored as url in our ckan data store 
 
PID: 
hdl.handle.net/20.500.11756/93887ecf 
 
https://data.ccca.ac.at/tds_proxy/ncss/1dba52b2-4fd0-4fa1-a3ac-
cfb0b94a7670?north=47.73168822550699&west=9.021605998277664&accept=netCDF&var=tas&east=1
2.031859904527664&south=46.77724203092812 
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Pilot – demonstration 

creating subsets: 

› Registration / login is 
needed 

 

data.ccca.ac.at 
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demo 

List of data packages + 
resources 
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demo 

List of data packages + 
resources 
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demo 

Visualization & 
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demo 

Visualization & 

Versions, History 

plus … 
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demo 

Visualization & 

Versions, History 

plus Citation 
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demo 

Subset 

 Create … 
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demo 

Subset 

Create … 
› choose a layer / 

parameter 

› define a bounding box 

› Time range 

 

Choose, just for download or 
new resource 

 

Choose, public or private 

 

… submit! 
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demo 

Create & Cite a subset 

done … 

 
https://data.ccca.ac.at/tds_proxy
/ncss/1dba52b2-4fd0-4fa1-a3ac-
cfb0b94a7670?north=48.712471
00108551&west=8.80151364952
3258&time_end=2022-06-
28T18%3A52%3A00&accept=net
CDF&var=tas&time_start=2017-
06-
28T18%3A51%3A00&east=12.14
1357399523258&south=46.6868
80259156354 
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demo 

Create & Cite a subset 

done … 

 

Lets have a view on 
the relationship! 
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demo 

Create & Cite a subset 

done … 

 

Lets have a view on 
the relationship! 

 

Download and view! 
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Open issues  

› operational hash key or 
checksum 

› Verify redundant queries, 
incl. with variations, buffer, …  

› Jobs and notifications, to 
unlimit the time range (5y) 

› Subset visualisation 

› File name, download, 
coherent resource name 
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Thank You ! 

Comments and Questions ? 

 

 

chris.schubert@ccca.ac.at 

data.ccca.ac.at /user/register 

https://www.rd-alliance.org/group/data-citation-
wg/wiki/wgdc-pilot-ccca 


