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Observations and Models (1)

Characteristics of Observations

= Diverse: different instruments measuring
different parameters

= Discrete: certain spatial-temporal coverage

= Continuously extended

= No future information

Observation Data Management

" Big Data: many different parameters
and data formats

= Products for different research
purposes, esp. satellite data
- new versions: reprocessing with
improved algorithms

= Description on measurement conditions
and provenance required
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Observations and Models (2)

Characteristics of Climate Model

= Relatively homogeneous, with standardized
formats and naming conventions, e.g. CF

= Static (Once created and many times analyzed)

= 4D data for many parameters as mean values
for grid cells over a time interval

= Future projections and scientific questions
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Model Data Management

= High Volume Data: PBytes of homogeneous
data created

= New data versions are rare
—> for post-processed datasets

= Data access of data subsets

= Detailed description of data subsets required

- Reanalysis Models for observation data assimilation
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IPCC Data Distribution Centre (DDC)
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IPCC DDC and TGICA

IPCC DDC (Data Distribution Centre) — ipcc-data.org

jointly managed by:

= British Atmospheric Data Centre (BADC): @ British Atmospheric
Climatologies QO e

= World Data Center Climate (WDCC) at DKRZ: @ DKRZ
Reference Data Archive for climate model output

= Center for International Earth Science Information ... i Incermational Earth
Network (CIESIN) at Columbia University: Science Information Network  QliSe
social-economic data archive

— Certified ICSU World Data System (WDS) members

ICSU
WORLD DATA SYSTEM

IPCC TGICA

(Task Group on Data and Scenario Support for Impact and Climate Analysis)

= Qversees IPCC DDCs
= Enables research and sharing of information across the IPCC Working Groups

— Mandate and structure of TGICA are currently under review by the IPCC
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History of IPCC DDC

= 1995: IPCC SAR climate model data long-term archived
= 1998: IPCC DDC formally established

= 2008: parts of FAR data added to DDC

= 2013/14: IPCC DDC AR5 data long-term archival

= 2016: IPCC Task Force built for transformation of the
organization of IPCC data and information to serve the needs
of the IPCC during and beyond AR6.

= 2020/21: IPCC DDC AR6 long-term archival
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IPCC DDC Reference Data Archive

The IPCC DDC provides data on the long-term
for an interdisciplinary user community
in support of the IPCC Authors.

Long-term:
archival with second data copy in an established data center

Interdisciplinary Use:
add information to the data for a creator-independent usage

IPCC Author Support:

provide a reliable, up-to-date and easily-accessible CMIP6
data pool
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IPCC DDC Services for AR6
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Data Creator IPCC Author IPCC DDC User

o

T IPCC DDC AR6 Services T

Earth System Grid CMIP Data Pool IPCC DDC Reference
Federation (ESGF) at DKRZ Data Archive at DKRZ

CMIP6

Replication Long-Term Archival
‘ (subset)

Wi

CMIP5

Analysis Input \ /
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Data Management
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Replicate to build CMIP Data Pool

Challenges:

* Timely automated
update of evolving data

* Provide easy and script-
based access to data

* User support

e Coordination nationally
and internationally
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Implementation:

Synda tool used based
on ESGF Search API
User accounts on Linux
machine provided
Request tracker

Task group built

ESGF Conference 2016
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Principles of Long-Term Archival (1)

Gather what you can...

...as long as it is available.

Metadata challenges: Implementation:
Ancillary metadata is Registration of ancillary
diverse in respect to: metadata URL in relation
e Granularity, to the data by metadata
* Format, providers.

* Access,

e Stability.
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Principals of Long-Term Archival (2)

Automate what you can...

...for a timely archival.

Automated access, interpretation and mapping of
metadata sorts the different pieces of metadata in the
hierarchical structure of the LTA metadata schema.
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Principals of Long-Term Archival (3)
Check everything at least twice...

...before archival.

The automated process is interrupted at several stages
in order to ensure metadata consistency.
After archival such a quality assurance is unfeasible.
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Data Usage
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IPCC DDC Users

Climate researchers like IPCC WG | Authors:
* familiar with data formats and tools to analyze the data
* skills to interpret and use data without additional services

Climate impact researchers like IPCC WG Il Authors:

* need information on data formats and analysis tools

* need more information on how to use the data

* additional at technical services requested like derived
climate parameters, data regridding

Policy advisors:

* need assistance on data formats, tools and data
interpretation

* Personnel as well as technical services required, ideally a
climate service center with trained personnel
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IPCC DDC: AR5 Reference Archive

The DDC Reference Archive / The IPCC WG1 Archive

Experiments: 101 /78 different experiments / scenarios

Variables: 605/ 123 different variables (628 requested variables)
Size: 1.6 PByte / 100 TByte (all AR data: 1.7 PByte)

Models: 60 /58 participating models

Institutes: 27/ 24 participating institutes

Simulations: 1145 /952 provided simulations

Variables: 818795 /93247 provided variables

IPCC-DDC AR5 Reference Archive: Variable Counts per Frequency
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IPCC-DDC: Usage (1)

Reference Archive for Climate Model Output Data

DDC Downloads: counts and GBytes per Year and Project
(log y axis)
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IPCC-DDC Usage (3)

Reference Archive for Climate Model Output Data

. . DDC Download Counts by Continents in 2015
702 Active DDC Users in 2015: rcora

= 42% located in developing and 4569_\173903 55171
economy-in-transition countries 116505
(Africa, Asia, South America)

m Africa

M Asia
H Europe
B North America

Australia

= 15 users requested regional data on
storage media

South America

Access via ESGF

Number of Active DDC Users in 2015 by Continents Download Counts per Continent in 2015:
= 69 % of downloads from users in
- Africa developing and economy-in-transition
m Asia countries (59 % Asia)
W Europe = average download count per user = 2 800

W North America

= Asian and African users were the most
active with average download numbers
per user of 5 000 and 4 600.

Australia

South America
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Data Distribution Centre |DCG @

INTERGOVERNMENTAL PANEL On CIIMBTE ChANge  wmo unir

& = IPCC web sites

The DDC ARS Reference snapshot was collected by the World Data Center Climate (WDCC) at the DKRZ in Germany, the British Atmospheric Data Centre (BADC) in the UK and the Program for Climate Model Diagnosis and Intercomparison

el (PCHDI) University of California in the US. The DDC ARS Reference snapshot is based on the status of the CHIPS data archive as of March 15, 2013, The corresponding IPCC WGI ARS data snapshot can be found here.
Scenario process for ARS

= CHIPS data provided through the PCC DDC has undergone & qualiy control procedure. o find ndividual information on data, data crestion and dsta qualty for an experiment, please follow the links in the below tabes.
Dats; Observations

The CHIPS archive is evolving and in Some cases the data used in the PCC Sth Assessment Report may have been superseded. Lalest versions for all experiments are avallable in the Earth System Grid Federation (ESGF) at hii
ata_portal htmi. For corrections of data sets published under later versions please look at the-errata page hosted by PCIDI. Further information on CMIPS can be found on this page. The data is provided in NetC

pemdi inl govici
SRES Emissions scenarios  [RUSSNNY

1592 Emissions scenarios
1 Please note that the full CMIPS data archive continues to be updated with new resuls, corrections etc. in contrast fo the two archives available from the DDC.

CMIP5 License Statement
These data were first published under the license of CMIP5. Terms of use for CMIPS are applied for DDC-ARS data. They are provided at http:/icmip-
pemdiinl.govicmipiterms.htmi. Data from some modelling centres are licensed for use in non-commercial researeh and for educational purposes,
other for unrestricted use. Please refer to the terms of use for the CMIP5 modeling groups for details.

DDC-ARS data should be cited by its DataCite DOl and ing to the citation ion of CMIPS.

Climate model: period- Please note:
averages
[T L e (R Pl A table entry represents a CMIPS experiment as general citation unit in the Iterature.
(AR4) Green experiments have completed the quality control process and are assigned DataCite DOIs (Digital Object Identifiers). The underlying inks resolve to the DOI landing pages, which provide basic information related to the data
inciuding access.
For grey experiments the data & securely arehived in the WDCC and the qualty control process is ongoing. The underlying nks resolve te web pages displaying basic information related to the data ncluding access.

How to download data is explained in the data download quide

Centre add known
Centre(s) o | Model piControl|| amip | historical || rcp || other ‘ esm ‘ sst ‘ palaco ‘ aqua | o ‘ Ko
asmControl
esmFdokt
amp rcp25 sstClim
ampac | MSterieal repas || abruptéxcoz || M2 | qicimexcoz || midHolocene
BCC-CSM1A piControl historicalGHG esmFoxClim R
amipéxC02 rcp80 | 1petC02 sstClimAersosol | past1000
o |nstoricamat | 'S0 esmFCim2 || SSITACSO
Beiing Cimate Center amipFuture repgs o e | sstcimsurrate
BeC = =
China esmrcpas
rcp25
° esmControl
BCC-CS1.1m) picontrol | amip histerical 1epdS || ABUBMACO2 | cemistorical - = =
reps0 | 1petC02 !
0 esmrepés
ropss
hstoreal o | renzs esmControl
Beiing Normal University historicalGHG | P28 || apruptéxco2 sstClim .
= E BNU-ESH piControl || amp Metoreamia || P45 || Sorpoa_ - | esmitstorcal | SHEE, ) s s - || cres page
repss esmrcpes
historicaliat

[ amip I ]

IPCC DDC: http://ipcc-data.org
DDC at DKRZ: http://ipcc.wdc-climate.de

M. Stockhause, F. Toussaint, M. Lautenschlager (2015): CMIP6 Data Citation and LTA. WIP white paper. Zenodo.
d0i:10.5281/zen0d0.35178.
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