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(™ The cDS (and ADS) history

Climate Change

What are the CDS and ADS?

The CDS and ADS are single points of access to the wide range of quality-assured
datasets produced by or in collaboration with the Copernicus Climate Change

Service (C3S) or the Copernicus Atmospheric Monitoring Service (CAMS),
respectively.
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Objectives of the CDS/ADS

Make data discovery simple and relevant
Provide easy-to-use applications to explore data
Provide online capabilities to process the data
Enable reproducible and traceable research

Users spend less time handling data




Conceptual design of the CDS

Climate Change

The CDS is a distributed system,
providing access to existing
datasets th rough a unified web posmsull ol ot beveanlll sl
interfaces ' |
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@ Modernisation of the system

Climate Change

Objectives of modernisation

Ele;-= Capitalize experience, feedback and
‘—.-.—l lessons learned from 5 years of operation

m Engage with a broader user community
and make services more accessible

4. Ensure compatibility with state-of-the-art
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@ Modernisation of the system

Climate Change

Flexible deployment

The Kubernetes deployment means that the
system can be easily redeployed on other
infrastructure for other projects.

The system is highly scalable and the object store
approach downloads provides the fidelity required |
to serve the growing user base. ”
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Jupyterl-_lub and ear_thklt | & &
for online processing
Jupyter notebooks have become a IEOA |Q 6‘
popular development environment for ’ @J Lol JIK WK
python users and there are a range of o
training resources available. i A FAIR Cata|ogue

earthkit ensures synergy in public
facing software developments of C3S
and other ECMWF activities.

Following the FAIR principles and adopting standardised
webAPIs will increase uptake of the catalogue(s) and be
compatible with machine learning methods
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earthkit

Climate Change

earthkit is the namespace for ECMWF open-source python code

Objectives of earthkit

L g
=== Lower the barrier to entry
Make common tasks simple and
~7 efficient

Provide quality assurance to
computation

~ Interoperable with data and
tools from many sources

®  Embrace open-source approach

“=® for traceability and collaboration

https://earthkit.readthedocs.io
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earthkit

earthkit-data
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: earthklt plots
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A polymorphic data object for
handling many data formats

earthkit-aggregate

earthkit-meteo
Quality assured meteorological
and hydrological calculations

Quality assured methods for
aggregating data in time and space

earthkit-regrid

earthkit-TBC

There are more earthkit packages
in the pipeline for 2024

A package for regridding data using
high-performance algorithms
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(opermicus



https://earthkit.readthedocs.io/

Documentation, Notebooks and Training Material

Climate Change

# earthkit-climate

Demonstrate how to access and use C3S C—
and CAMS data effectively ey SR i e

# | Examples | Climatology calculations € Edit on GitHut

from earthkit inport data as ck_data

from earthiit.data. tasting inport carthiit_romote_test_data_file

i Load some test data

Load some test data

Calculate the monthly climatologies of All kit ate methods can be called with earthkit—data objects (Readers and Wrappers)
the ERAS data

Highlight the important features and
applications of data products

In this example we will use hourly ERAS 2m temperature data on a 0.5x0.5 spatial grid for the year

2015 as our physical data; and we will use the NUTS geometries which are stored in a geajson file
First we lazlly load the ERAS data and NUTS geometries from our test-data repository.
Note the data is only downloaded when we use it. e.g. at the 2y line, additionally, the

download is cached so the next time you run this cell you will not need ta re-downlcad the file
Easily embed PDFs in your web app (unless it has been a very long time since you have run the code, please see tutorials in zartnk

Document public facing software packages

B st_data_filel*test-data®, “eras_temperature_europe_20
lata = ek_data.from_source{"url", remote_era5_file)

with in-context examples o5k 208 o

Sketchbook Earth: lllustrated Climate —
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[ 4] (cemcss  CSECMWF [ ] (ovemcs  CSECMWF Sketchbook Earth s a project sming to lstrate the roduction of

, traditionally done with the ECMWF's in-house developed tools. In this project we
CAMS Tralfing developed a series of Jupyter notebooks that will ilustrate our planet’s climate stories in an

‘sccessible and engaging manner,

Copernicus Climate Change Service Copernicus Atmosphere Monitoring

Clmae S 10 €05) (C3S) Data Tutorials . Service (CAMS) Data Tutorials
) Leveraging open-access software and specialized libraries, these notebooks will retrieve and
process data from the Copernicus Climate Data Store (CDS), and other sources, transtorming

raw information into expressive visual narratives. We wil focus on downloading and

504 tutcras that demo

e varkty of Gata providad by

preprocessing Essential Climate Variables (ECVs), calculating climate anomalies, and
ONTA ADHS TUTURALS, generating visualizations that echo the vibrant storyteling found in a sketchboak.

The resulting Jupyter notebooks will not anly provide meaningful climate insights but also

31 Journey to the Frazen Sea

Tutoriateon Cimate Sryuct serve as a comprehensive training resource. Through Sketchbook Earth, we aim to offer a
DATA VISUALSATION Tracking Changes i Sea Ice more visual, comprehensible, and reproducible approach to cimate intelligence.
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Tutals an Saasoni Forecasts Aisi

SiTapuns el (Everyiing | CONTENES

Ttwrit n Camat ns DATA PROCESSING TUTORALS Plaase browsa through the tutoriais isted below, or make se of the search function to look
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Tutoias 0 Bias Comrection How to run these tutorials
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Evaluation and Quality Control

Climate Change

The EQC component will have a more prominent role in the modernised web-portal. The
information provided has been simplified and consolidated into three distinct components.

v— Quality assurance

Climate Data Store Datasets Applications User guide Live

Based on explicit requirements

. . . . CMIPé6 climate projections
Simple checklist with details on demand

Quality
Licence
Qu a I ity a s s e s s m e nt The CDS datasets are assessed by the Evaluation and Quality Control (EQC) function of C35 independently of the data supplier. - ——
Fitness for purpose References
Ad d ress I n g S p e C I fl C u Se r q u e St I O n S Fitness-for-purpose (F4P) function provides a high-level summary of the [ — Aationandattibition
. d . . . f. . Quality Assurance and Scientific Quality Assessment outcome. . DOI: 10.24381/cds.cB66074c
P rOVI I n g SC I e nt I I C eX p e rt I S e Climate models are the primary tools for investigating the climate system's "'NN':-w

response to various forcing, and for making climate predictions from B = & - '«‘ﬁ. o » §: Quality Assurance
seasonal to the coming century, and beyond, time scales. i3

. ¥ isd Data Management
‘ The objective of the CMIPé initiative is to better understand past, present, st o N et "
. ata records
C . and future climate change arising from natural variability or in response to -
F It n e S S fo r p u r p o se changes in anthropogenic radiative forcing through a multi-model Meta
Show more |

| Succinct overview with implications for best practice

“How, and how well, can I use these data for my purpose?”

S ECMWF




@ Applications

Climate Change

The CADS will take a much more open approach to application development such that they
can address the specific requirements of the audience.

Climate pulse Climate atlas

©)]

Copernicus Interactive Climate Atlas Mean temperature (°C) - CMIP6 - Change - Warming 2°C - Annual - rel. to 1850-1900

[

Service (C35) o
. Mean temperature CMIP6 ~  AR6Regions
Ao —] Climatology and Changes  Global warming levels
Surface air temperature 196
. Daily me aly - B Apr 1 )
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Any questions?

Climate Change

Roadmap

We are here

l ysis Phase

June. 2022 Beta Release
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