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is-eneso ESGF@

Earth System Grid Federation

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.

E C E R FAC S IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084
BY



. / , TR \ * X x
IS-enes /v X
( * *
INFRASTRUCTURE FOR THE EUROPEAN NETWORK : * *
* 5 K*

FOR EARTH SYSTEM MODELLIN . .
0 " ¢ Earth System Grid Federation

What is the climate4impact portal?
Tailored Search Interface

n

|$‘ ﬂ’85 LL// Exploring climate model data

» Platform for researchers to explore climate
data and perform analysis

* Front-end to climate data infrastructure
— CMIP6, CMIP5, CORDEX, ...

« Jupyter-Lab enhanced environment (with
SWIRRL) and Notebook gallery

» Climate indices calculations (icclim) Climate Model performance comparison
— Personal store for processing outcomes (ESMVaITool)
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 Beta version available at
https://dev.climated4impact.eu
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V2: Complete Redesign from current V1

- GUI usability & Help/Feedback pages

Flexible analysis features (Notebooks with ICCLIM - Data Staging/Reduction Workflows)

Automated reproducibility mechanisms and documentation (Data/Analysis)

Eﬂable Accessible |nteroperable Reusable
0 9y
JORUR- I+

Pages for Models Performance Comparison (EsmvalTool)

Modular Deployment & Decoupled Architecture
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Climate4impact (v2) Workflows & Workspaces

Climated4Impact Search for CMIP5/6
CORDEX Data (Distributed Data)

https://dev.climatedimpact.eu

Workflows for data staging &
remote subsetting-reduction (WPS)
onto Customisable Notebooks
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- Trace Changes to Restore, Recover Data

Software and/or Data

R PROV |

MyBinder
Reproduce
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C41 Workspace Use Case

Workflow for

Data-Staging/Mounting/
Baniccassiia - develop, document and reuse methods for

‘ processing and visualisation.

- access distributed raw data

< NPTME Tl e s s o update/extend raw data and software

Vew  aent . Name e

B ¢ > 208 ¢4 AN B C W vndow

s " €7 — aresearcher
’ wants

i
1

Track changes and rollback
(Traceability/Recovery)

keep old versions of the data after updates
E> (Reproducibility)

i
3

i i v it snapshot and restore the state of a workspace
——— software
(Reproducibility)
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SWIRRL JupyterLab Extension and
Sample Notebooks based on icclim (climate indices)

~ File Edit View Run Kemel Tabs Settings Help

Workflow Monltorlng f & Notebook idie M Welcome to SWIRRL.md X % C4l_Averaged_TemperatureX % C4|_Summer_days. CalculaX [ Terminal 1

D0 » = C » Markdown v

Llansionmmcors i ratearieey) )

Github (©) B + X
o
GitHub Authentication _ G)iLoaN
= Please review your access using this link to revoke your access tokens.
S
Create Snapshot (i)
2
Snapshot Controls pshot nar & svapsHoT
Data staging (1)
Data Staging Rollback
Activities ()
&3 LOAD ACTIVITIES
Type Created at Action
ACtiVitieS HIStory Library Update® 2021-06-15 16:00 £ RESTORE
and Provenance e dnsia'l Faceny
Workflow 2 2021-06-09 12:51
Workflow 2 2021-06-09 12:31
Workflow @ 2021-06-09 12:17
Snapshot@ 2021-06-09 10:39 @ OPEN
Simple 1M 0 @& Python3|idle
https://gitlab.com/is-enes-cdi-c4i/notebooks

IS-ENES Climate Data Infrastructure for Climate 4 Impact > C4l Use Cases as Jupyter Notebooks
C4l Use Cases as Jupyter Notebooks ®
Project ID: 25761638  Request Access

-0-13 Commits ¥ 1Branch ¢ 0 Tags [ 1.5MB Files [ 1.5 MB Storage

A collection of Jupyter Notebooks implementing some Use Cases.

Yr Star 0 ¥ Fork 2

master notebooks /  + v History Find file

w Some small fixes. Added deltaT_deltaP Notebook. Tested also with icclim v5.0.0-b3.
b Christian Page authored 2 days ago

[@ README = % No license. All rights reserved

Name Last commit

[3 C4l_Averaged_Temperature_An... Some small fixes. Added deltaT_deltaP Not...
[% C4l_Summer_days._Calculate__... Some small fixes. Added deltaT_deltaP Not...
[ C4l_deltaT_deltaP_Anomaly_20... Some small fixes. Added deltaT_deltaP Not...
~+ README.md small readme and notebook edits

Edit fork in Web IDE

v Rl Clone v |

7d663d8e | [3

Last update
2 days ago
2 days ago
2 days ago

4 months ago
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On-demand calculations

Climate indices calculation in climate4impact: icclim

—» | Humidity indices

— | Compound indices

Temperature indices «
— L ECA&D and
eat indices ETCCDI Indices
Cold indices o
X | ™
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 xarray and dask

» 1/O interface is structured for optimal performance

» Implement the proper percentile indices calculations when calculation period overlaps reference

period (called bootstrapping method)
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lim: climate ind
ICCIIMm:. Climate Indices

Documentation: https://icclim.readthedocs.io/en/latest/python api.html
Source code: https://github.com/cerfacs-globc/icclim
Current Version 5.2.1: https://github.com/cerfacs-globc/icclim/releases/tag/5.2.1

icclim.index (xxkwargs)

Parameters: e« 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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Is-enes ;/L/’ / P
icclim: climate indices
Correspondence table “index - source variable”

Using common names for the source variable, icclim is able to lookup the proper variable in the given input to
compute an index.

index Source variable

TG, GD4, HD17, TG10p, TG90p daily mean temperature

TN, TNx, TNn, TR, FD, CFD, TN10p, TN90p, CSDI daily minimum temperature

TX, TXx, TXn, SU, CSU, ID, TX10p, TX90p, WSDI daily maximum temperature

DTR, ETR, vDTR daily maximum + daily minimum
temperature

PRCPTOT, RR1, SDII, CWD, CDD, R10mm, R20mm, RX1day, daily precipitation flux (liquide phase)
RX5day, R75p, R75pTOT, R95p, RO5pTOT, R99p, RO9pTOT

SD, SD1, SD5cm, SD50cm daily snowfall flux (solid phase)

CD, CW, WD, ww daily mean temperature + daily
precipitation flux (liquide phase)
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ICCLIM CA4l: Calculate the percentage of days when Tmax > 90th percentil (TX90p)

icclim: https://icclim.readthedocs.io/

Example notebook that runs ICCLIM, which is pre-installed in the notebook.
The example calculates the percentage of days when Tmax > 90th percentil

The data is read using xarray and a plot of the time series over a specific re:
examples are shown.

The dataset that is expected for this notebook are tasmax parameter (needi
experiment as well as one member. The time period should be continuous.

The following time period is considered: 2081-01-01 to 2100-12-31 using th

E ion.
B https://qitlab.com/is-enes-cdi-c4i/notebooks

Preparation of the needed modules

p = tx90_avg.plot.contour(levels=levels,
colors='k',
linewidths=0.5,

transform=ccrs.PlateCarree())

plt.suptitle("Percentage of days when Tmax > 90th percentil Period 2081-2100 Reference 1981-2000 TX90P",

Specification of the parameters and period of interest

# studied period
dtl = datetime.datetime(2081,1,1)
dt2 = datetime.datetime(2100,12,31)

# reference period
dtlr = datetime.datetime(1981,1,1)
dt2r = datetime.datetime(2000,12,31)

out_f = 'tx90p_icclim.nc'
filenames = glob.glob('./data/latest/tasmax_day*.nc')

icclim.indice(indice_name='TX90p', in_files=filenames, var_name='tasmax',

2021-10-15 07:34:45,151

slice_mode='JJA', base_period_time_range=[dtlr, dt2r], t:

2021-10-15 07:34:45,151
2021-10-15 07:34:45,152
2021-10-15 07:34:45,153
2021-10-15 07:34:45,153
2021-10-15 07:34:45,154
2021-10-15 07:34:45,154
2021-10-15 07:34:45,155
2021-10-15 07:34:45,155
2021-10-15 07:34:45,156

Icclim V5.0.0b5 *

Fri Oct 15 07:34:45 2021 GMT

BEGIN EXECUTION

E KKK KK KN

*

EE

2B71-10-18 0B7:34:AK 15& Draraccinms O

lim/core/cfchecks.py:39: UserWarning: Variable has a non-confor

: maximumk']®

transform=ccrs.PlateCarree())

y=1)

Percentage of days when Tmax > 90th percentil Period 2081-2100 Reference 1981-2000 TX90P

import icclim O A et
cmap="RdBu_r",
extend="'both',
import sys
import glob # Plot information
import 0s # Add the coastlines to axis and set extent
» - ax.coastlines()
import datetime earidunas(ll 0
import cftime )
# Save plot as png
plt.savefig('c4i_tx9@p_contours_icclim.png')
import numpy as np
il'nport pandaS as pd height = 2.0, per(enties
import matplotlib.pyplot as plt
import cartopy.crs as ccrs

print("python: ",sys.version)
print("numpy: ", np.__version__)
print("pandas: ", pd.__version__)
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On behalf of the climate4impact and icclim teams

Christian Pagé christian.page@cerfacs.fr
= Alessandro Spinuso alessandro.spinuso@knmi.nl
HE CONSORTIUM
Abel Aoun abel.aoun@cerfacs.fr
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