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European Eddy-Rich ESMs

Let’s Access PB-Scale ESM Output S
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Description

Zarr-access over https to Earth System Model Output

n
Z I e m e n I R a C kOW K P et e rS_ VO n G e h | e n The km-scale-cloud provides Zarr-over-http access to datasets, whether originally stored as Zarr, NetCDF, or GRIB, without rewriting, relocating, or converting the
y [ ] ’ [ ] original files. From less than a thousand dataset endpoints, millions of source files or objects are chunk-wise accessible, many of which have been made analysis-ready
by virtual data aggregation, e.g. across simulation time. Equipped with compute resources on the server-side, an additional access point per dataset for an on-demand
lossy compressed version addresses users with limited compute or network resources. STAC (SpatioTemporal Asset Catalog) catalogs organize the contentin a

N ice to m eet yo u O p e n eve ryt h i n g Wit h t h e k m_ sca Ie Tree semantic hierarchy, allows users to discover, query, and subset data efficiently through standardized, interoperable interfaces.

» User guide for the km-scale-cloud

km-scale ESM simulations produce petabytes of data across heteroge- The whole 10PB from the cloud programmatically accessible ini-
neous infrastructure. The EERIE km-scale-cloud offers a single open tialized in ms with a memory footprint of <100MB as a DataTree
access layer supporting reproducible analysis workflows for users across object '

archive, filesystem, and cloud storage environments.
dt=xr.open_datatree(
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“““ Can be filtered similarly to an Intake catalog.

dt.filter(lambda ds: ds if "s2024-08-10" in ds.path else None)

= Uniform Zarr-over-HTTP access for Zarr, NetCDF, and GRIB sources. Enjoy the highlights Embed Interactive Live Views
= About 600 datasets available across seven ESM projects (07/2026).

The DKRZ ERAS data pool. Ge... <

= Stable transfer rates per client on the order of 100 MB/s. -
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Dive In a Data Lakehouse km-scale-cloud demonstrates Adopt to Real Access Patterns
Datasets are "virtualized" as Zarr (in the Kerchunk Parquet format): Petabytes at your fingertips
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U Sa ge eva I u a_ Total precipitation

highly aggregated across simulation time, renamed according to CF = Dual format access with Zarr on top tion of an IES-
convention and enriched with metadata. = Cutting is easier than gluing FESOM?2  simu-
Example: ERA5-Land daily dataset: = The less endpoints the less problems ation served for & #
- Dimensions: (time: 31412, cell: 542080) * Rapid application development is fuled by open Zarr access the global WCRP tt
'C‘fordmdtet’* Article: "Taming the Petabytes" on DKRZ page in the spotlight section HK25 Hackathon T
time (time) datetime64[ns] 1940-01-01T11:30:00 ...... &l Report: "Overview of Cloudify" for the technical background enables (.:hl.Jnk N
shape optimiza- .., .
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= STAC: SpatioTemporal Asset Catalog Specification. https:// 5D_toury.512
lat (cell) float64 dask.array<chunksize=(... 2 stacspec.org
lon (cell) float64 dask.array<chunksize=(... S = Xpublish. https: //github , com/xpublish—community/ 25 boury 2048
v Data variables: Xpublish
bld (time, cell) float32 dask.array<chunksize=(... B = Gridlook. https://github.com/d70-t/gridlook
cape (time, cell) float32 dask.array<chunksize=(... B = VirtualiZarr. https://github.com/zarr-developers/
VirtualiZarr
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