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FOR EARTH SYSTEM MODELLING

IS-enes ‘/_7/ Climate Data Distribution through the ESGF

ESGF represents a multinational effort
to securely access, monitor, catalog,
transport, and distribute reference
data for climate research experiments
and observations.

Peer Group Map

[icoe [ F o | Saneilhe |

ESGF&

Earth System Grid Federation
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IS-enes ‘O ' What is the climatedimpact (C4l) portal? (1/2)

FOR EARTH SYSTEM MODELLING

Platform for researchers to explore climate
data and perform analysis

* Front-end to climate data infrastructure (ESGF)
* Tailored Search Interface with view modes
* Jupyter-Lab enhanced environment

+ Notebooks gallery ‘ ) T

I;SHT e mgeg, ;’ "/ Exploring climate model data

Home Data Discovery Help Feedback Sign Up e page v

v PROJECT: CMIP 6 v NODES: ALL SCOPED VIEW »

* Flexible analysis features el | - oo
— Climate indices calculation: icclim = po———
— Data Staging/Reduction Workflows et
— Personal store for processing outcome
* Automated reproducibility mechanisms and [ - oumannn o5 || )b et || sk o
. . [ cit-Cloud [ ps-Pre (106885) evpsbl ot. Evaj
documentation (Data/Analysis) et 0 - o | [ e
* Modular Deployment & Decoupled Architecture o .
* Pages for Models Performance Comparison _ B T —
. Elable Aooess\ble |r\\eroperable Reusab\e
(ESMValTool) V2: Complete Redesign from V1 & o O
Beta version available https.//dev.climate4impact.eu ¢ i
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FOR EARTH SYSTEM MODELLING

SLS 1SS L/ Climate4lmpact (v2) Search & Nodes

Search Parametrisation made easier

INFRASTHGCTURS F0K THE EUROPEAN NETWORE
FOL LARTH SISTEN RODELUNG

is-enes L/L/ Exploring climate model data

I Home Data Discovery Help Feedback Sign Up

v PROJECT: CMIP 6 v NODES: ALL SCOPED VIEW

Nodes Selection by Service

) (vanable:tasmax 9) Cfrequency‘day (<) (expenment_ldvsspsss 0) <source_vd:Ec-Eanh3 0) (member_ld:r1l1p1f1 0) member_id:r2i1p11 €3

VARIABLE
4 Temperature %> Precipitation
© Available ESGF Nodes
FREQUENCY [ ta-Air temperature (9) [] pr-Precipitation (6)
[J tas-Temperature ] [J prsn-Snow @ Select & enable Rook WPS subsetting
) [ tasmin - Min. Temperature (6) [[] pre-Convective precipitation (1)
tasmax - Max. Temperature  (6) Node Subsetting Mode -
EXPERIMENT

[< I 1]

esgf1.dkrz.de Rook WPS

° esgf3.dkrz.de Rook WPS
MODEL
. a aims3.linl.gov Opendap
Radiat $ Pressur
o [J  cmip.dess.tsinghua.edu.cn Opendap
MEMBER
[T rsds - SW Radiation Dn (5)
cmip.fio.org.cn pendap
[m] ip.fi Opend:
[] rlus - LW Radiation Up @)
[[] rsus - SW Radiation Up 2) [ cordexesg.dmidk Opendap
[T rlds - LW Radiation Dn )}
[] rsdsdiff - Diff. Radiation [0 crdesgfdrcecgeca Opendap
[ cht-Cloud (2
[m] data.meteo.unican.es Opendap
[J  dataservernccs.nasa.gov Opendap
[J  dpesgfo3.nccs.nasa.gov Opendap
[ esg-ccertropmet.res.in Opendap
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INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEM MODELLING

IS-enes ‘0_7/ Climate4lmpact (v2) Workflows & Workspaces N

ClimatedImpact Search for CMIP5/6 Workflows for data staging &
reduction onto icclim powered Notebooks

CORDEX Data
https://dev.climate4impact.eu

o
o ol o
1] ® O
° E o || Qo 0 || O iy o Save/Share
EEEEEEEEEE
Progress

[} -
DDDDD to Git

o

Reducedcb

— — Data .
Trace Changes to Restore, Recover MyBinder
Reproduce

Software and/or Data

WaCss I
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FOR EARTH SYSTEM MODELLING

1 —
SLENSS ( ~"_~  C4l Workspace Use Case

e "\ ya

- access distributed raw data

Workflow for

Data-Staging/Mounting/ _

Pniacasiing deveIoP, documgnt a.nd 'reuse methods for
l processing and visualisation.

P —— B update/extend raw data and software

Vew beet Gl Namw e

> 2B 2 4 PR B C W i

aresearcher

Track changes and rollback

t
wants (Traceability/Recovery)
- keep old versions of the data after updates
E> (Reproducibility)

S (A snapshot and restore the state of a workspace
—— software
(Reproducibility)
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Is-enes f/’ SWIRRL JupyterLab Extension and e

INFRASTRUCTURE FOR THE EUROPEAN NETWORK

Sample Notebooks based on icclim (climate indices) .

* %%
*

Z File Edit View Run Kemel Tabs Settings Help
Workflow Monltorlng P © Notebook idle M Welcome to SWIRRLmd X (%] CAl_Averaged_TemperatureX % CA|_Summer_days._Calculax [ Terminal 1

Github (1) B+ X B O » = C » Markdown v
° # Contour filled colors IS-ENES Climate Data Infrastructure for Climate 4 Impact > C4l Use Cases as Jupyter Notebooks
GitHub Authentication Q Loaw RSt aw:plotcontou
Please review your access using this link to revoke your access tokens.
» TR C4l Use Cases as Jupyter Notebooks ® A~ fstar 0 Y Fork 2
Gisaie Boppshot ® PRLSUPLILIEIORE RS Project ID: 25761638  Request Access
Qo
# Add the coastlines to|
Snapshot Controls — ax. coastlines()
P s il & snapstoT ax.gridlines() -0-13 Commits F 1Branch ¢ 0 Tags [ 1.5 MBFiles E 1.5 MB Storage
ax.set_extent (extent)
= A collection of Jupyter Notebooks implementing some Use Cases.
T e R > Pemenine
Data Staging Rollback master notebooks | | + v History || Findfile | EditforkinWebIDE v & & v

Activities (1)

@ Some small fixes. Added deltaT_deltaP Notebook. Tested also with icclim v5.0.0-b3. 7d663d8e [y

47 LOAD ACTIVITIES \ Christian Page authored 2 days ago

Type Created at Action
s age . Library Update 2021-06-15 16:00 £ RESTORE [ README % No license. All rights reserved
Activities History
tall
and Provenance BE fretel mrry
WorkflowZ 2021-06-09 12:51 Name Last commit Last update
Workflow( 2021-06-09 12:31
Workflow® 2021-06-09 12:17 [ C4l_Averaged_Temperature_An... Some small fixes. Added deltaT_deltaP Not... 2 days ago
] -06-09 10: -
. Snepshct bl = [ C4I_Summer_days._Calculate_... Some small fixes. Added deltaT_deltaP Not... 2 days ago
Simple 1[0 & Python3|lidie
=
[ C4l_deltaT_deltaP_Anomaly_20... Some small fixes. Added deltaT_deltaP Not... 2 days ago
m+ README.md small readme and notebook edits 4 months ago

https://qgitlab.com/is-enes-cdi-c4i/notebooks
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https://gitlab.com/is-enes-cdi-c4i/notebooks
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Climate indices calculation in climate4impact: icclim

Temperature indices -« —» | Humidity indices
a— ECA&D and
eat indices .
ETCCDI Indices —» | Compound indices
Cold indices D
r'g ¢ R
Rain indices Drought indices Snow indices

- Intra-period extreme temperature range [°C] - ETR

- Warm days (days with mean temperature > 90th percentile of daily mean temperature) - TG90p
- Summer days (days with max temperature > 25 °C) - SU

* Python code developed at Cerfacs since September 2013

* Funded by EU FP7 IS-ENES2, FP7 CLIPC and H2020 IS-ENES3

* Generic and modular approach, can be reused in other environments

* New V5 completely rewritten and using underlying xclim functions, based on xclim, xarray and dask
* |/O interface is structured for optimal performance

* Implement the proper percentile indices calculations when calculation period overlaps reference
period (called bootstrapping method)

Z C E R F AC S IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084
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FOR EARTH SYSTEM MODELLING

1 - / , . . . . .
IS-ernes ‘V  icclim: climate indices

Documentation: https://icclim.readthedocs.io/en/latest/python api.html
Source code: https://github.com/cerfacs-globc/icclim
Current Version 5.3: https://github.com/cerfacs-globc/icclim/releases/tag/5.3

icclim.index (xxkwargs)

Parameters: * in_files (str [ list[str] | Dataset | DataArray,) — Absolute path(s) to NetCDF dataset(s),
including OPeNDAP URLs, or path to zarr store, or xarray.Dataset or xarray.DataArray.
¢ index_name (str) — Climate index name. For ECA&D index, case insensitive name used
to lookup the index. For user index, it's the name of the output variable.

e var_name (str [ list[str] | None) — optional Target variable name to process
corresponding to in_files. If None (default) on ECA&D index, the variable is guessed
based on the climate index wanted. Mandatory for a user index.

* slice_mode (str) - Type of temporal aggregation: {"year”, “month”, "DJF", "MAM",
"JJA" "SON", "ONDJFM" or "AMJJAS"}. Default is "year". See slice_mode for details.

* time_range (list/datetime.datetime]) — optional Temporal range: upper and lower
bounds for temporal subsetting. If None, whole period of input files will be processed.
Default is None.

e out_file (str | None) — Output NetCDF file name (default: “icclim_out.nc” in the current
directory). Default is "icclim_out.nc”. If the input in_files is a Dataset, out_file field
is ignored. Use the function returned value instead to retrieve the computed value. If
out_file already exists, icclim will overwrite it!

* threshold (float | list[float] | None) — optional User defined threshold for certain
indices. Default depend on the index, see their individual definition. When a list of
threshold is provided, the index will be computed for each thresholds.
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1 — / * *
IINF%UURE%HQO%E% ‘ V / SWI RRL-AP I : :

SWIRRL hides the complexity of
orchestrating Workspaces in a
target Cloud resource based on
Kubernetes Cluster

Integrates Interactive Tools
(Notebooks, Workflows, GIT, Binder)
Offers a REST Web API

Manages Metadata (Provenance)

Eﬂable Accessible |nteroperable Reusable
0y
JORLE: ¥

Supports Reproducibility

2 CERFACS

kubernetes *docker

g i Interactive Tools
— Data-Staging Job " _PROV—TempIate -
WORKFLOW ,@r Registry and Expansion
LANGUAGE ' S

Raw Data Volume

I/data Work Volume L= =
Istaged-06012019 Notebook pages e GES [sejame
Istaged-14042019 Results g

A Binder
Notebook

8L
§75 OPENAPI

notebook

IEZEA] /notebook Depioys anotevook and ceates
030 /notebook/{notebookId} updi N

SN /notebook

workflow

SR /workfLow/{workfLowId}/run/ Runs e specied vor

on a work space (notebook)

IS /workflow/{workflowId}/run/{runId}/ Rewnn

provenance
[EER /orovenance oo provenarc ased o the ek
=2 e P e ——
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is-enes O ESMValTool in C4l

INFRASTRUCTURE FOR THE EUROPEAN NETWORK

FOR EARTH SYSTEM MODELLING MOdeIS’ Performance Comparison

Climate impact result viewer

FOL EARTH STSTEN NODELUNG

1S-enes g//- This applications shows a results from CMIP5 and CMIP6 models, calculated with ESMValTool. It is intended to provide some guidance for climate impact
et R 2 b researchers, to select one or more datasets that adequately sample the spread of the CMIP ensemble.

I Home Data Discovery Help Feedback SignUp « Bias is calcated with respect to the ERA5 reanalysis dataset over the period 1981-2015.
« Future change is calculated for 2036-2065 as compared to 1986-2015.

* Area is set to Europe (lon 0-39; lat 30-76.25)

« All data are taken from the RCP/SSP 8.5 scenario

v PROJECT: CMIP 6 v NODES: CUSTOM (2)

o (o) (ormeom ©) (weseton ©) (it ©) (svemonsonss O

VARIABLE
Hold ctrl to pan and zoom, hold alt to select a range (points will be highlighted in both graphs), then hold shift to select multiple points.
) CankSMb - CanESMb.
Temperature (K) Precipitation (mm/day)
FREQUENCY [] MPIESM1-2-LR - MPIESM1.2-LR 50 _—
[] UKESM1-0-LL - UKESM1.0-N960RCA1 > »
45
CNRM-CM6-1 - CNRM-CM6-1 _ _ 02
(V) MIROC6 - MIROCG .0 s o ° H e
P “ o
EXPERIMENT [] CNRM-ESM2-1- CNRM-ESM2-1 g a5 > g
[] MRI-ESM2-0 - MRI-ESM2.0 2 ( % o | g 0.10
© [] GFDL-CM4-GFDL-CM4 i“‘ o © j K
y T ” r S - -1 0.05 . 'S
MODEL [] HadGEMS3-GC31-LL - HadGEM3-GC3.1-N96ORCA Sesi | o i’ - H s
[] MPLESM1-2-HR - MPI-ESM1.2-HR §20~ . A ° g oo '. ®
[J INM-CM4-8 - INM-CM4-8 g ® ° g
- -0 - -( - et ~0.05 -
[] INM-CM5-0 - INM-CM5-0 15 - . L) °
MEMBER [[] ACCESS-CM2 - Australian Community Climate and Earth System S
1.0 -0. T T T 1
D AWI-CM-1-1-MR - AWI-CM 1.1 MR 25 30 35 40 45 50 55 6.0 65 70 75 14 15 16 17 18 19 20 21 22 23 24 25
Bias with respect to ERAS (1981-2010) Bias with respect to ERAS (1981-2010)
[] NorESM2-LM - NorESM2-LM (low atmosphere-medium ocean reso Project_project CMIPG v
[J BCC-CSM2-MR-BCC-CSM 2 MR Select_ed datasets:
[] CMCC-CM2-SR5 - CMCC-CM2-SR5 o CNRM-CM6-1 ’
M ERNAI QA2 - FRNAI Qa2 MIROC6E
.
COMPARE MODEL PERFORMANCE « CanESMS

View static recipe output

Netherlands eScience Center
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IS-SrNes Climate4impact (v2) - ENES CDI A
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Q — SSO with IDeA AAI
:C"r"ate‘"i“"‘“‘i“' - — ESMValTool Evaluation pages
i pocsceReduce e — Link to DOI Pages ES-DOC

Explore, Perform, Share Analyses

1

A N

| Get data and
Run data analysis y information

i(— ——————————————— ! i
()
E :Data and metadata providers E

g ] 8]
:Compute services :ESGF Data No& :ESGF Index Node

\
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:C4l back-end E‘
Git C4l back-end :Data Analysis and Visualization €| | cal back-end :Search ]
1
_ . 0 €]
Store/Share ‘Provenance | swiRRL (upyter,
Analyses PROV P cwL icoLiv =
\ /J\ :ESGF Search
- Cach:
L :__ _______ _)? ’f@' ache
€] E ‘Workflows/WPS
H DataReduction
AICCLIM —(---
cE C DataStaging
Binder < E i

Reproduce
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On behalf of the climatedimpact and icclim teams
https://dev.climate4impact.eu
https://icclim.readthedocs.io/en/stable/

Christian Pageé christian.page@cerfacs.fr
THE CONSORTIUM i X .
SR — Alessandro Spinuso alessandro.spinuso@knmi.nl
gathers 22 partners in 11 countries Abel Aoun abelaoun@cerfacsfr

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement N°824084
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