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DestinE Data Lake — in a nutshell DEDL is self-standing component
 Built from geographically
User-Driven distributed physical elements
Lol Lo s « Distributed services - seamless access
Discovery & Data Access
Edge / Near-Data . .
Computing « Harmonisation of data access (HDA) to
| e 3 | v/ simplify data discovery & access
o T s » External federated data spaces
o e 653 Da Procesiing — - Digital Twin data (ECMWF):
= ' Fresh Extreme Weather Twin *  Extreme Weather and Climate Change
‘ Stactica ‘ oo F?atla v A Adaptation
s:aies oes il Digital * Destink User generated data
Twins
v/ v v Big Data Processing

* Processing near data including
distributed computing & workflows

 Supports & enables Al/ML applications
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DestinkE Data lake services

HDA

Bl pestination Earth

s own daty

(

HARMONISED

DATA
yy ACCESS

Harmonised Data Access: seamless access to

« DestinE Data — DT Outputs & User Generated Data for DestinE
 Federated Data

as per defined & evolving “DestinE Data Portfolio”.

API| => Spatio Temporal Asset Catalog (STAC)

Usage on request

EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024

STACK: SaaS suite which enables near data processing
« JupyterHub, Dask/ Dask Gateway and Open Data Cube

ISLET Compute: (laaS/PaaS) enables near data processing by
allowing users to manage and deploy virtualised workloads

ISLET Storage: S3 Object Storage to store user’s data and processing
results

HOOK: allows to execute high level pre-defined or own workflows
« Data harvest: to harvest data from a federated data provider a priori
of planned data processing or analysis task

Classification IMPLEMENTED BY £ ECMWF @esa G EUMETSAT



https://destine-data-lake-docs.data.destination-earth.eu/en/latest/dedl-discovery-and-data-access/Available-data-collections/Available-data-collections.html
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access

Satellite gy,

EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024

Classification

IMPLEMENTED BY SCECMWF Qesa @ EUMETSAT



[l Funded by

tne Earonean union D @Stination Earth

@& EUMETSAT

Harmonised Data Access

*
* ek

m Destination Earth | Data Lake  DestinE Data Portfolio  Documentation  Priority Services

* Discover - DestinE Data Portfolio DestinE Data Portfolio

The DestinE data lake federates with existing data holdings as well as with complementary data from diverse sources like in-

situ, socio-economic, or data-space data.

Filter datasets

* Using Web Browser
* Using HDA (API) - Notebooks o ety

- CAMS European air quality forecasts
DestinE Data Portfolio

g P I atfo rm ( I n S u Ia ) Climate Change Adaptation Digital Tw|

(Climate Adaptation DT) DEME

d Data I_a ke (STAC K) Digital Twins | | Climate Change | | Atmosphere | | Ocean | | Land Pemograiiis

This dataset provides daily air qual ses and forecasts for Europe.

Future Aerosol Reactivegas Europe  Atmospheric conditions  Past

L Luupean an yuany Icaney s

PM2.5 ensemble median, 1 Apr 2018 CAMS European air quality reanalyses

Fire ot i f
50 This dataset provides annual air quality reanalyses for Europe
ce o Aerosol  Reactivegas Europe  Atmospheric conditions  Reanalysis  Past
Overview 20
magery
o
Overview Land:cover .
CAMS global atmospheric composition forecasts
The Climate Change Adaptation Digital Twin (Climate Adaptation DT) metadata pri Solar The forecasts consist of more than 50 chemical species (e.g. 0zone, nitrogen dioxide, carbon

exploration. The Climate Adaptation DT generates km-scale simulations of climate monoxide) and seven different types of aerosol (desert dust, s

-0 carbon, sulphate, nitrate and ammonium aerosol).

, o

of the Extremes DT provides a configurable capability for an interactive European 1

distinct modeling types: Instantaneous, Mean, and Accumulated values. Instantane z Z 5 2
) ) Future  Aerosol Reactivegas  Atmospheric conditions  Atmosphere (meteorology)
on height levels. Fields on a single level or surface offer hourly and daily time reso

across 19 pressure levels ranging from 1 to 1000. Fields on model levels, also with Global
with hourly resolution at 100m, comprise relevant variables. . * Mean values are mc
levels, featuring ocean variables with daily and monthly time resolution. Accumula

CAME nlahal amiceinn invanéarias

ranging from 0-1 to 0-96. . * For detailed variable characteristics, refer to: https://confluence.ecmwf. dis DDCZ/DestinE+ClimateDT + eters#DestinEClimateDTParameters-Fieldsonasinglelevelo

STAC Collection

Providers
F (producer, processor, licensor)

(host)

License

Dranriatan:
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Harmonised Data Acces o o

Code O Issues 11 Pull requests @ Actions ﬂﬂ Projects @ Security |~/ Insiahts 3 Settinas
Surface pressure
Base time: 00:00 on 2028-06-10 Valid time: 00:00 on 2028-06-10 (T+None)

* Harmonised Data Access (STAC) & SIEICN ===
 REST EAPI client ‘Qi |

M [ ClimateDT-ParameterPlotter.ipynb
° PySta C_CI I e nt D ClimateDT-ParametersList.csv ©
° O DAG . I h A P I () DEDL-HDA-EQ.ECMWF.DAT.DT_CLIMATE-Series.ipynb
(SI m p e pyt O n ) () DEDL-HDA-EQ.ECMWF.DAT.DT_CLIMATE.ipynb 30
[) DEDL-HDA-EQ.ECMW

e Access DestinE Data Portfolio D oxoLso coscum ECMWF HRES Run: 2024-04-04 00 UTC

nstantaneous 10 metre wind gust and Mean sea level pressure

* Datasets from multiple provider e

B ExtremeDT-Parameter

* Protected datasets (DT Data) R T T

Instantaneous 10 metre wind gust(m- s™?)

T —
[ HDA-PyStac-Client.ip (M 1 98e+04  1.05e+05

* Quotas Group based 0 rodesioms

[ README.md

2024-04-04 06 UTC (+6h) 2024 04- 04 12 UTC (+12h) 2024 04 04 18 UTC (+18h) 2024 04- 05 00 UTC (+24h)

* Notebooks DestinE-DatalLakelab D i, I
e From Insula, STACK

o Climate DT plotter

o Extreme DT plotter

o HDA-PySTAC-Client
O

20 240 250 260 270 280 290 300 310
2metre temperature (K)
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ClimateDT-plotter

~ nateDT-Pa lupyterlab X # = =] X
<« ¢ C @ % Jupyter.central.data:desimaton-earthuel/iser/michael schick@eumatsaninidlab/ree/DestnE-DaaLake-Lab/HDA/ClimateDT-FarameterFlotretipyntb Go 1 S OE 86 D Q H
& Bookmarks @ Enstellungen £ wsChmete.. 5 @ SwinCoaching Wet.. (@ SwaggerUl [fB Tre Tigger Pomnt 8L @) Data Catalog | Des TRICEMP TSAMNDS... @ Future Value of anm. (] hitps B Simolex Method Galo. W) Course| 6038 | MIT..  §08 CroudServs VRN »
e File  Edit Run  Karnel Git Tabs Settmgs  Help
———
' B * c [¥] ClimateDT-Raramatarslistose X 18] ClimateDT-ParamaterPlottar @ | (1) ExtremeDT-Parameterslistcs X 19 ExtremeDT-ParsmeterPlotter X+ E)
l ~ B+ XO OO » m ¢ » Code v @ st &% PyhonDEDL O
. . \ = St == L) e —— ~ser =
| . 60°N L B 'ee . @
W / Dastine-Datalake-Lab / HDA / i T -
Name il Last Madified &
) c4abff15-0852-425b-08¢3-b905F542fed.grib 4 mivates ago 30°N
» dt_dicbonary.py 4 days ago
4 days ago 0°
0 ®: dedl_authantication. amonth ago
M| DEDL-HDA-EQ.ECMWF.DAT DT_CLIMATE-Series.ipyntx 4 days age
M| DEDL-HDA-EC.ECMWE DAT.DT_CLIMATE joyniy £ days ago 30°S
! DEDL-HDA-EQ.ECMW*=,DAT.DT_XTREMES-Play.ipynb 4 daysago
(f W DEDL-HDA-EQ.ECMW=,DAT.DT_SXTREMES-Sariesipy... 4 days ago
50°
M DEDL-HDA-EC. \WF.DAT.OT, REMES.ipynb GO 8%
# [ DEDL-HDA-EC.ECMWF.DAT REANALYSIS ERAS SING... 4 days ago
« M| DEDL-HDA-EQ.EUM.DAT.SENTINEL-3.0L_ 4 days ago
@ extreme_dt_dichonary,py 1 days ago 120°W 0° 60°E 120°E 180°
« [H] ExtremieDT-PammetesPiotterigynb 4 days ago
T191664-ec0b-4692-bc76-97220b5%: .3 e Ele
[ 11916674-ecCb-4692-bc76-97220b59016a.arib secands age 230 230 250 260 270 280 290 300 310
M HDA-PyStac-Clientspynb 4 days age 2 metre temperature (K)
M| HDA-REST ipynb & daysago
M README.md 11 days ago I s B4 ST E
Simple | 0 © wain  Pyihon DEDL |fdle Mem-698.38 / 409600 MB Mode: Command '@  Lnd, Col 1 ClimateDT-PatamatarFlatter ipyno
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{: Destination Earth

STACK service

Distributed processing
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STACK: JupyterHub + JEG

* Jupyter Hub
* Development Environment
* Jupyter Enterprise Gateways (JEG)
e (@edges-Lumi, MN, Leonardo
 execute notebooks onedges -
* Object Storage Access to FDP ;
* Plug-Ins 0
* Gitlab
* Object Storage (S3)
- EODAG ’
* Quota Group based
 DestinE-DatalLakelLab examples

« [A] ClimateDT-ParameterPlotter.ipynb

File Edit View Run Kernel Git Tabs

Bl - o

Settings  Help

Q

Bm / DestinE-DatalLake-Lab / HDA /

Name -

@ climate_dt_dictionary.py

f8 ClimateDT-ParametersList.csv
@ dedl_authentication.py
| DEDL-HDA-EQ.ECMWF.DAT.DT_CLIMATE-Series.ipynb

+ [W] DEDL-HDA-EQ.ECMWF.DAT.DT_CLIMATE.ipynb

A DEDL-HDA-EO.ECMWF.DAT.DT_EXTREMES-Play.ipynb

« [W| DEDL-HDA-EQ.ECMWF.DAT.DT_EXTREMES-Series.ipy...

W DEDL-HDA-EOQ.ECMWF.DAT.DT_EXTREMES.ipynb

+ [W] DEDL-HDA-EQ.ECMWF.DAT.REANALYSIS_ERAS_SING...
+ [W| DEDL-HDA-EQ.EUM.DAT.SENTINEL-3.0L_1_ERR___.ip.

@ extreme_dt_dictionary.py

« [ ExtremeDT-ParameterPlotter.ipynb

B8 ExtremeDT-ParametersList.csv
A HDA-Pystac-Clientipynb

W HDA-REST.ipynb

¥ READMEmd

Last Modified

4 days ago

25 minutes ago

4 days ago
amonth ago
4 days ago
4 days ago
4 days ago
4 days ago
4 days ago
4 days ago
4days ago
11 days ago
4 days ago
4 days ago
4 days ago
4 days ago

11 days ago
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B ClimateDT-ParametersLi: X

% DEDL-HDA-EO.ECMWF.LX | DEDL-HDA-EO.ECMWF.LX | H ExtremeDT-ParametersLi X

Markdown v @ sit

A ClimateDT-ParameterPlc X A DEDL-HDA-EO.ECMWF.IX A ExtremeDT-ParameterplcX | +

B+ XD0O» =m Cc » # Python DEDL @
import earthkit.regrid =
data = earthkit.data.from_source("file
data.ls
earthkit.maps.quickplot(data,#style=style

120°W 60°W 0 60°E 120°E 180°
230 240 250 260 270 280 290 300 310

2 metre temperature (K)
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STACK: DASK

What is DASK ?
* Python Library for parallel and
distributed computing
o API
o Client
o Gateway
« (Gateways on Central & Edges

* DASK usage example with
a notebook
* Flood use case

e rorman union D @Stination Earth

mfﬁ’,"gﬁ:,’,’,{,,nu“.o,. Destination Earth weieventeosy @ EUMETSAT esa £SECMWF

g dask

STACK service - Dask 101

Overview
Content

e Dask API introduction
e dask.distributed
e DestinE Datalake Dask Cluster

Duration: 20 min.

What is Dask?

Dask is a Python library for parallel and distributed computing.

Dask addresses the challenge of scaling Python code from a single machine to large clusters of
machines. In the world of data science and scientific computing, Python is a popular language due
to its ease of use and extensive libraries like NumPy, Pandas, and scikit-learn. However, these
libraries often struggle to handle large datasets that exceed the memory capacity of a single
machine or require parallel processing for efficient computation.

Dask provides parallel computing capabilities and allows Python developers to work with larger-

EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024
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STACK: Data cube

Two options:

» Build your own cube: =
o ISLET — compute/storage T
o STACK - to access & interact e e o

X2 name description  license default crs  defauit resolution

- DEDL provided data cube =

12a sentinel2 Ra entined-2a and Sentimed-2b imagery. processed None
 Extreme DT data (protected)
orp"]. neee otitude®, gitede figsizen(16,
time = 2034-05-01712:00.00 tme = 2034-07-017T12:00.00 speratere a1 2
26 e °y;
Ar tomperature at 2m
Q4 1
] | a I A ; i ] \ ] A \
g2 \
8 ‘
3 | /
Q0
a8
time = 2034-09-01712:00:00 tme = 2034-11-01712:00.00
. I T
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STACK: Build your own cube

Use Open Data Cube image

Islet service

Instantiate a VM with ODC
e Run the ODC environment

* Index products and datasets

 Run an ODC application

4.680

4675

4.670

>

4.665

4.660

4.655

1e6 me = 2016-01-17T10:03:42

time = 2016-11-15T10:13:02

time = 2017-01-01710:04:12

"2 the European Union

*
** **
* -
*
* %

Funded by

Destination Earth

Data

Infrastructure

Native File System

S3 or Equivalent

Open Data Cube

Index Database
(PostgreSQL)

Jupyter Notebooks

—@

Spatial Web Services

=
=]

APls

The Open Data Cube (ODC) is an Open-Source

Geospatial Data Management and Analysis Software.

At its core, the ODC is a set of Python libraries and

PostgreSQL database that helps you work with
geospatial raster data.

EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024
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" Destination Earth

ISLET service
laaS/Paa$S
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ISLET service

Running custom workload adjacent to
the data, in particular:

Sl Funded by
S the European Union

Project /| Compute / Instances

Compute v I nStanCeS

Destination Earth

- Provision of virtual infrastructure (VMs,
storage, network, load-balancers, e s
S e C u r I ty) Key Pairs Instance Nam Image Name IP Address Flavor
- Provision of Kubernetes clusters w52
- Provision of S3 buckets, manage >
access to S3 buckets o Overview
- Access to supported OS images with wasme it Summary
tools pre-installed | > > <
- Manage data backups
- Deploy applications in VMs and K8S . , ’
- Make your own services and make them v v
available for the users
- Exchange data with other DestinE users J '
EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024 Classification IMPLEMENTED BY £ ECMWF @esa G EUMETSAT
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DEDL LUMI Databridge

Tenant jrc-training@ lumi

s

vm.jrc-
training.lumi.data
destination-
earth.eu

N

DEDL CENTRAL

Destination Earth

Public IP
K8S Cluster Addresses
Users
My
bucket
L
DT Data Harmonized Fresh data Harmonized EODATA
Polytope Data Access pools Data Access
EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024 Classification IMPLEMENTED BY £ ECMWF @esa @& EUMETSAT
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i Destination Earth

HOOK service

User workflows

==

=0
 {

&

L
|
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Processors

‘ -- Select Brand -- Vv ‘
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Destination

Earth

Display Name Version Name
Copernicus DEM Mosaic 1.0 copdem
@ Processors DEDL Hello World 1.1.0 ded|_hello_world
Data harvest 0.0.1 data-harvest
Orders
P D f. d DataCube Loader 0.1.0 datacube_loader
- . .
re e I l l e p ro Ce S S O rS iy e ODP Test 100 odp-test
& sync Config Sentinel-1 Coherence/Interferometry 1.0.0 card_cohinf
. D ata H a rve St Sentinel-1: Terrain-corrected backscatter (Private) 3.6.2 card_bs_private
Sentinel-1: Terrain-corrected backscatter 36.2 card_bs
[ Sentinel-2: C2RCC 1141 c2rcc
* ReSulls
L] A
o S3 private bucket (ISLET) ordering LR
Pa nel Search ‘
O I el I I po ra ry b u Cket ‘ -- SelectBrand -- Vv H -- Select Processor -- v H -- Select Status -- v ‘ add_date v ‘D Ascending
‘ 25/04/2024 14:37 [m] ‘ to ‘ 26/05/2024 14:37
@ Processors
. NEH Order Name Add Date Processor
® B l I I Id y0| I r OWl I WO rkfl OW ® Processing Site 15686 done availability check 25-05-2024 14:30:03 odp-test (1.0.0)
L‘/ Sync Config 15685 done availability check 25-05-2024 14:20:04 odp-test (1.0.0)
15684 done availability check 25-05-2024 14:10:04 odp-test (1.0.0)
15683 done availability check 25-05-2024 14:00:03 odp-test (1.0.0)
15682 done availability check 25-05-2024 13:50:04 odp-test (1.0.0)
15681 done availability check 25-05-2024 13:40:04 odp-test (1.0.0)
15680 done availability check 25-05-2024 13:30:04 odp-test (1.0.0)
15679 done availability check 25-05-2024 13:20:04 odp-test (1.0.0)
15678 done availability check 25-05-2024 13:10:03 odp-test (1.0.0)
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HOOK Service

Interact with workflows using
« REST API

» openEO API

User Interface:
« JupyterLab (STACK)
« openEO (Ul)

Notebook HOOK/Tutorials
» Discover processors/ workflows
» Execute Data-Harvest workflow

el Funded by D e o h
N the European Union EStlnatlon Eart

mf&"gi‘;‘;ﬁmu“m Destination Earth wesvenreosy @ EUMETSAT @@esa €S ECMWF

DEDL - Hook Tutorial

° This notebook demonstrates how to use the Hook service.

= Author EUMETSAT

® The detailed API and definition of each endpoint mand Processing APl Swagger Ul at: h
Further documentation is available at: https://dest th.eu/en/latest/dedI-big-data-processir

»

Install package and import environment variables

Authentification - Get token

EUM/SCIR/TEM/21/1923005, v1A, 01 September 2024
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Destink services on the Lake

"‘”" @ HARMONISED
(.@ \DATA
>S4 ACCESS

* Documentation

» Public github with notebooks examples DestinE-DatalLake-Lab
» DestinE Data Portfolio
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https://destine-data-lake-docs.data.destination-earth.eu/en/latest/
https://github.com/destination-earth/DestinE-DataLake-Lab/
https://hda.data.destination-earth.eu/ui/catalog
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DestinkE use cases in DEDL

Use cases completed & delivered during Phase |

Description/ Details available on DestinE community website

Danube Delta Water Reservoir Monitoring (Cloud Ferro, CS Group)

Italy Drought 2022 (Cloud Ferro, EODC)

Pakinstan Flood 2022 (Cloud Ferro, EODC)
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https://destination-earth.eu/use-cases/danube-delta-water-reservoir-monitoring/
https://destination-earth.eu/use-cases/italy-drought-2022/
https://destination-earth.eu/use-cases/pakistan-flood-2022/

