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CMIP5 / IPCC-AR5 in Numbers 

• Participants: 
   ca. 20 participating modelling centres 

   with ca. 40 model configurations (different resolutions) 

• Experiments: 

   60 experiments with partly several realisations (ensemble members) 

    over 90 000 model years 

• ca. 2 Mio. atomic datasets of ca. 400 experiments  

• Data Volume: 

• ca. 10 PB output: → QC L1 

• thereof ca. 2.5 PB requested ‘output1‘, ‘output2‘ → QC L2 

• thereof ca. 1 PB replicated ‘output1‘: IPCC-AR5  → QC L3 / DOI 

 

Coupled Model Intercomparison Project (CMIP5) 
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QC Tool 

QC Services 
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with long-term archive 
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Project 
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QC Services 
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DOI process 

Distributed Quality Control Approach 
for High Data Volumes 

• QC Execution Service (qcWrapper.py): QC tool run and 
Repository ingests of configuration and results 

• QC Analysis Services (qcDbselect.py) for data analyses 
and exception statistics 

• QC Plotting Service (qcDbselect.py) and plot ingest in 
Repository 

• QC level assignment (qcAssignL2.py) 

QC checks: 

• Export QC results (qcDbselect.py) for DOI publication 
process 

DOI publication: 
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Aggregation Levels: 

• NC: chunk names 
(for completeness control) 

• DRS Atomic Dataset: 
QC results 

• DRS Experiment / DOI: 
QC I/O files; plots; status; 
contact 

QC Repository 

Additional Services: 

• View for version control 

• Table with history information 
filled by a trigger 

Uploaded 
Files 
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Data Hierarchy Levels in QC 

<activity> <product> <institute> <model> <experiment>

<frequency>

<modeling realm>

<variable identifier>

<ensemble member>

<netcdf datasets>

CMIP5 Process DRS Name / Hierarchy Level

DOI / QC

Gateway Search

Data Access

<version>

Atomic Dataset

<MIP/CMOR2 table>
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QC in CMIP5 
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CMIP5 Quality Control 

Scientific Control of 

Questionnaire Input 

Consistency Checks  

of Data 

DOI Publication: 

Double- and Cross-

Checks of Data 

and Metadata / SQA 

Data NOT 

formally citable 

Modelling group 

control access 

manually. 

Data NOT 

formally citable 

Automatic access 

granted after filling in 

ESGF registration page. 

DOI Assigned: 

Data formally citable 

Data can appear in IPCC-DDC 

------------------------------------------ 

Automatic access 

granted after filling in 

ESGF registration page 

Data Published > 10 PB 

Data and Metadata QC L1 

-------------------------------- 
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data nodes 

Metadata 

QC L2 

passed? 

To be 

replicated 

among 

ESGF? 

Data 

QC L2 

passed? 

QC L3 

passed? 

Discard 

data 

(Informal citation still requested where formal citation not available) 
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Quality Control Level 1 

QC Level 1 (CMOR2 and ESG publisher conformance checks): 

Performed at all ESGF partners during ESG publication 

• Data checks: 
 
 
 

1. cmor2 compliance checks by the cmor 

checker check_CMOR_compliant.py 

2. esg publisher conformance 

 

Completeness and technical validation of 

questionnaire input 

 

• Metadata checks: 
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Quality Control Level 2 

QC Level 2 (subjective quality control passed): 

Performed on requested subset of CMIP5 data at all 3 (4) sites 

• Data checks: 
 
 
 

Consistency checks: Check of statistical global 

values and additional DRS checks 

 

 

Subjective metadata control by scientist 

metadata available via AtomFeed 

 

• Metadata checks: 
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Assignment of Quality Control Level 2 

QC L3 /  

DOI process 

Versioning 

ESG publisher 

Data 

QC L1 

passed? 

1  New version assigned to new ESG datasets 
2  New version assigned to selected ESG datasets; excluded atomic datasets deleted in QCDB 

3  Assignment in co-operation with data author according to criteria http://www.leuchtturm-atlas.de/SCR/qc2list.html 
4 Delete possible QC L2 results out of QCDB 

NO YES NO 

YES 

Errors 

reported? 

YES 

NO 

NO 

NO 
Data 

QC L2 

assigned?3 

New 

Data1 

NO 

YES 

STOP4 

NO 
Exclude 

individual  

datasets? 

QC L2 checker YES 

Reduced 

Data2 

NO New 

Data1 

NO 

STOP4 

YES 

(with 

Comment) 
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Quality Control Level 3 / DOI 

QC Level 3 (approved by author): 

• Double and cross-

checks of data and 

metadata (TQA) 

• Author check and 

approval of data and 

metadata (SQA) 

• DOI publication of data 

(DataCite): 

assignment of DOI; 

resolving the DOI opens 

the DOI landing page.  

 

• QC L3 criteria 
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Permission: 

QC L2 

DOI- 

Publication 

TIME 

Scientific Q. 

Assurance 

Technical Q. 

Assurance 

E.g. doi:10.1594/WDCC/CMIP5.MXETam 
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GUI for Scientific Quality Assurance 

• GUI for final author check 
of selected metadata ( 
general, contact, authors, 
contributors, citations,…) 

• Scientific quality 
information should be 
added  

• Publication of environ. 
data: 
umwelt.wikidora.com 
 

cera-www.dkrz.de/atarrabi/ 

Atarrabi: 
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Status QC in CMIP5 (1) 

•  QC L2: 

   QCDB moved from postgres to oracle for production 

   due to maintenance reasons (21st April 2011); 

   bug-fixes in QC tool; usage of branch 0.2 

•  QC L3: 

   DOI data publication moved from STD-DOI to DataCite (21st April 2011) 

    SQA GUI atarrabi final release 1.5 (2nd May 2011):  

    cera-www.dkrz.de/atarrabi/ 

•  DOI landing page: 

   cera-www.dkrz.de/WDCC/CMIP5/Compact.jsp?acronym=<acronym> 

   data set access realized by a list of ESG dataset TDS entry points  

   because of the DOI granularity on DRS experiment level 

•   DOI services: 

   - tracking_id service: cera-www.dkrz.de/WDCC/CMIP5/Tracking.jsp 

   - view for QC status/DOI in place: cera2.v_qc_status 

   - view for ESG datasets belonging to DOI in place: cera2.v_ipcc_files 

QC Development: 
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Status QC in CMIP5 (2) 

•  Get Contact/Authors/Title from simulationRun object: 
   no access of AtomFeed entries by DRS experiment name  

   no email addresses for contacts available in CIM document 

   -> use of persons from email receiver list for QC L3 process  

•  Ingest of QC L2: 

   QC questionnaire for QC check definition exists 

    Ingest tool for QC result ingest into CIM missing 

    no QC flag communication to gateways, no QC results in CIM 

    -> use WDCC view cera2.v_qc_status (cera2.v_ipcc_files) 

•  Update CIM after QC L3 / DOI publication: 

   unclear; DataCite XML example 

   no QC flag/DOI communication to gateways, no update in CIM  

    -> use WDCC view cera2.v_qc_status (cera2.v_ipcc_files) 

•  DOI landing page: 

   no link to CIM metadata available so far 

    -> use link to CERA metadata in the meantime 

CIM ↔ QC: 
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Open Issues (1) 

1.    How will the gateway show QC flag and DOI? 

a. For the DOI / DRS experiment and the ESG datasets: 

Then we could use a single link out of the DOI landing page into the ESG 

gateway. Harvest the information from: 

        I. CIM ? 

       II. WDCC: Views cera2.v_qc_status und cera2.ipcc_files 

      III. TDS new property for QC flag for ESG datasets 

b. Only for DOI / DRS experiment: 

Then we do not have a connection between DOI and the 

datasets belonging to it in the gateways. Harvesting: 

  I. CIM ? 

 II. WDCC: View cera2.v_qc_status 

III. TDS 

2.   How to access atom feed entries by DRS syntax? 
       QC L3 double checks with or without CIM content 

       I. atom feed title for simulation is DRS experiment name 

      II. CIM service uid2drs 

     III. Email Charlotte for the appropriate CIM document? 

     IV. QC L3 double checks without CIM content  
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Open Issues (2) 

4. How do we deal with missing or unfinished CIM metadata 

descriptions? 

a. Part of CIM metadata might be sufficient but even not ideal: Specification of 

mandatory parts or percentage of completeness of CIM needed. 

       I.   QC on data is assigned QC L2 without CIM metadata. For DOI  

       publication CIM metadata have to exist, i.e. published by AtomFeed. 

       II.  QC stops before assignment of QC L2 if no or insufficient CIM      

       metadata exists. 

b. CIM metadata is regarded as optional: QC L3 is finished by DOI assignment 

only with TDS and DOI metadata. Data authors have to complete metadata 

for DOI data publication. 

3.   QC Metadata via CIM and AtomFeed to the gateways (?) 
        How do we ingest QC Metadata into CIM? 
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5.    How do we ensure identical QC L2 data checker application 

       at all three (four)  sites? This is crucial for QC-L3 and the  

       DOI publication process. 

a. Use of identical software version of QC tool and in same configuration. 

b. Otherwise during QC L3 the QC L2 checks have to be inferred and completed 

if necessary. 

Open Issues (3) 
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http://cmip-pcmdi.llnl.gov/cmip5/ 

http://cmip5qc.wdc-climate.de 
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