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Climate System
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Climate Model Resolution
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Climate Model Results
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DKRZ Architecture
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Climate Model Data Units

Horizontal resolution of global models
T42: 128 * 64 = 8192 points / del.y= 280 km
T106: 160 * 320 = 51200 points / del.y= 110 km

Required storage amount (GRIB format)
Horizontal field (data access unit): 
17.1 kB (T42) / 100.1 kB (T106)

File size of monthly accumulated output (data storage unit): 
120 MB (T42) / 750 MB (T106)

100 year model integration (logical data unit): 
140 GB (T42) / 880 GB (T106)
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Unix File Access Problems

Storage in classical file systems is not sufficient to 
organise the climate model data. Descriptive information
about the file content (data catalogue) is widely missing.

The access performance for primary data is limited due 
to reload from magnetic tapes and the 99% overhead in 
data download, only 1% is needed.
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Data Access Example

Example:
Extraction of individual time series of surface climatology from a 100 year 
climate model integration

Unix file access:
Extracting 1% of data from 1200 raw data files bears 3000 hours processing
time and 400 hours access time on a well equipped work station. 
In practise: doubling of time due to technical problems (--> 9 months)

CERA DB access:
Data access improvement by at least a factor of 1000 because only one tape 
mount and no data  processing 
Data movement reduction by a factor of 100 because only the requested 1% 
data are transferred.
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CERA Database system
(Climate and Environmental data Retrieval and Archiving system)

Semantic oriented data management

Retrieval: Requests are formulated within the semantics of the data 
model. The data system then collects and processes the required data and 
disseminates the extracted information to the user.

Storage: Data are stored automatically in the archive within the 
framework of the data model semantics and data hierarchy. Automatic 
storage has to be performed before the data are migrated to slow sequential 
storage devices (tapes).

CERA DB system
data model (description, catalogue)
data hierarchy (access optimised data storage)
standard data processing (further data reduction on data server)
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CERA Data Model

Home page:
www.pik-potsdam.de/cera

Documentation:
www.dkrz.de/forschung/reports.html
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CERA Data Hierarchy

Metadata
Description of the data archive (data catalogue)
Access: as fast as possible

Processed climate data
Access optimised storage
2D time series of the separate model variables as daily data and monthly 
means as BLOB table entries
Access: preferably on magnetic disks, migration to tapes

Climate model raw data
Used for back-up and special evaluations
Monthly accumulated climate model data as UNIX files and Pointer
Access: magnetic tapes
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Climate model 
raw data
(1200 files per
100 year integration)

Processed climate
model data
(appr. 250 data tables
per model experiment)
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CERA Data Processing

Model dependent Model independent
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CERA Data Processing
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DBMS (Oracle): 5 TB April 2001
Metadata, BLOB-Data, Processing

Disc Space
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Tertiary Storage 
Connection

CERA DB Status 11.04.00:
Current size: 5.2628 Terabyte 
Number of experiments: 113 
Number of datasets: 10309 
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Tertiary Storage 
Connection:
Oracle process structure
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Java-based User Interface

Browse Window: experiment specification
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"Browse" 
window to 
select an 
experiment

Java-based User Interface
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Experiment 
information

Java-based User Interface
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List of datasets 
of an 
experiment

Java-based User Interface
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Dataset 
information

Java-based User Interface



M. Lautenschlager (M&D/MPIM) 11.04.01 ieee-mss18 25

Java-based User Interface

Browse Window: experiment specification
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Java-based User Interface

Variables of 
dataset
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Java-based User Interface

Quantity
information
of one DS 
variable
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Java-based User Interface

Period
information
of one DS 
variable
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Java-based User Interface

Dimensions
information
of one DS 
variable
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Java-based User Interface

Browse Window: experiment specification
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Java-based User Interface

Personalised
submit list 
of datasets
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Java-based User Interface

Fetch window for one
dataset which allows for 
the extraction of sub-periods

Control of data transfer


