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

e Climate data is distributed
using the Earth System Grid
Federation (ESGF)
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e Data Nodes interface is not straightforward \werpe@’cCMIP6

to use for non-expert users — — ed——
e Available variables are "raw” output from = T EETTT

climate models: temperature, humidity, &

precipitation, ... =

e Daily, monthly, .. frequencies
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e Often significant gaps between distributed datasets and users’

needs:

- Assessing climate change anomalies

- Evaluating climate extremes

- Understanding climate change impacts

e Users' Stories examples
- Will there be more droughts in northeast Spain?
- How likely landslides will occur in this mountainous valley?
- Which region in my Europe will see the greatest change in
heatwave intensity and occurrence?
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e A Climate Index is derived from basic climate variables such as
temperature, humidity, precipitation, wind, ...
- Warm days (days with mean temperature > 90th percentile of
daily mean temperature) - TG90p
- Summer days (days with max temperature 2 25 °C) - SU

e Most of Climate Indices are
standardized within the international
community
— ETCCDI, ECA&D, ET-SC|, ...
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What is a climate index
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Many parts of the Mediterranean were hit by an
intense and long-lasting heatwave in July
and August 2021.

A provisional temperature record for Europe, of
48.8°C, was set in Sicily. A provisional national
record was set in southern Spain.

In parts of Italy, Greece and Turkey, the heatwave
lasted for as long as two to three weeks.

Italy, Greece and the Balkans experienced
significant droughts throughout the summer.

Parts of Italy, Spain, Greece and the Balkans
experienced ‘very strong heat stress’ during
the summer months.

The hot and dry conditions were conducive to
numerous large wildfires, particularly in Italy,
Greece and Turkey.

The total area burnt during July and August exceeded
800,000 hectares.

/‘i\ Climate
Change

S ECMWF
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Tool: icclim, an open source python software package to
calculate climate indices
Simple and flexible APl and interface, fast processing

Difficult for users to process a sufficient numbers of climate
projections to calculate those climate indices

- Assess Uncertainties

- Explore several Greenhouse Gas Emission Scenarios

- Impossibility to download all required input data

- Even with all data available, very time consuming and complex to
calculate all what's needed
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e Pre-generate 50 standard climate indices
- CMIP6 (most common experiments used)
- +ERA5
- +CORDEX
- +CMIPS5...

e C(Core set of simulations
- All: climate models, greenhouse gas scenarios (aka SSPs...),
ensemble members, versions
- Daily time frequency
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Choices to be made is-enes /) ORI

e Reference period for percentiles
- 1981-2010 (within historical period of
climate simulations 1850-2014)

—  seeeeSS——

1850 - 2014 2050 2100
\ Reference Period 1 ]
| |
Historical period CMIP6 data Scenarios CMIP6 data

e Standard thresholds of standard indices
- Example: Summer day is a day with

maximum temperature 2 25°C
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- The ENES Dala Space delivers an open,
h scalzble and cloud-enabled data sciance

enviranment for climate data analysis on top of
the EOSC Compute Platform. It provides both
UDOCKER storage and computational capabilitios.

Home Notebooks User guide Login

Infrastructure 't consists of a JupyterHuo instance jointly with
Manager a large set of pre-installed Python librasies for
- running data manipulation, analysis, and
1 e C a S visuzlization, and 2 data publication service
al enabling file browsing ane data access for
scientific datasets.
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Running on EGI-ACE resources

C41_Summer_days._CalculiX  +
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= rangel.start, rangel.stop
= range2.start, range2.stop
X1 <= y2 and yl <= x2

x1, x2
y1, y2
return

HOME = os.getenv('HOME')
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&  Python 3 (ipykernel) O

. Wmdata 3 months ago historical = "CMIP"
amonth ago ssp = "ScenarioMIP"
A = “day"
@ C4l_Summer_days._Calcula aday ago teguency 2 O jovyan@jupyter-cpage: ~jw X | +
R D fie_prxt 4 months ago cmip6_dir = HOME + '/data/CMIP6'
Process == false
D file_tas.txt 4 months ago % Index: HD1T
" /home/ 3 \LP6/CULP T3i1pl£1/HD17/gn/v20181220/HD17_day BCC-ESML historical r3ilplfl gn 18500101-20141231.nc
D file_tasmax.txt 4 months ago s
-t A dirs["historical”] = cmip6_dir + '/' + historical Process == false
D file_tasmin.txt 4 months ago dirs["ssp"] = cmip6_dir + '/' + ssp Index: TGL0p
/home/ jovyan, iTP6 /Cure £341p1E1/TCL0p/gn/v20181220/1CL0p_day BCC-ESHL 51p1E1 gn 1231.ne
D filelist.txt 4 months ago indices = {"tas": ["TG", "GD4" Pmsn.ng TGL0p and creating /home/jovyan, 6 /CHIP x‘3l.l.pl.il./’l'Gl.ﬂ'p/;n/vZDl.Rl.ZZD/’l'G].ﬂ'p day_BCC-ESML | | r3ilplfl gn 31
O nohup.out 2 days ago [TN m: tasmin
D prixt 4 months ago axts [FTX tasmin ) )
“tasminmax": ["DTR", First var test: /home/jovyan/d: \IP6 /CUIP r3ilplfl/day
@ su_icclim.py 4 days ago [“PRCPTOT", "RR1" Key: tasmax
tasmax
D tasxt 4 months ago First var test: /home/jovyan/d 126/ CUIP r3ilpl£l/day
D tasmax.txt 4 months ago Key: tasminnax
tasmin tasmax
D tasmin.txt 4 months ago First var test: /home/j IIP6/CMIP r3ilplfl/day
indices_percentiles = Key:
“R99p", "R99pTOT", pr . . .
TX10p", "TX90p", + /home/jovy 6 /Cure £3i1pl£1/day/pr
+ /home/ 3 \LP6/CULP r3ilplfl/day/prsn
indices_vars = {“tas"
“tasmin'
“tasmax": [“tasmax"], b “mﬁ;:mm/' yan/d IIP6/CHTP r3L1plEl/day/tas
“tasminmax ’ ["tasmin", “tasmax" Lhso0101 20141231
£
("prsn"],
“taspr': ["tas", "pr"]
First var test: /home/jovyan/d: ILP6 /CMIP rlilplfl/day/tas
Version: v20181220
reference_period = (1981, 2010]
# base period r1ilplf1/TG/gn/v20181220/TG_day BCC-ESM1_historical rlilplfl gn 18500101-20141231.nc
base_dt1 = datetime.datetime(1981,1,1)
base_dt2 = datetime.datetine(2010,12,31)
r1ilpl£1/GD4/gn/v20181220/CD4_day BCC-ESML historical rlilplfl gn 18500101-20141231.nc
institutes = {}
institutes histoncal":‘: ::.\;:tdir(dirsll"ms(orical"]) r1i1pl£1/8D17/gn 7_day_BCC-ESH1 | _rlilplfl_gn 31nc
= 0s.listdir(dics
U Simple (I 9 [ 1 @ Python 3 (ipykernel) | idle  Mer 86393[1536000MB Mode: Command @ Ln1,C
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6/CH)

Procalu.ng TG10p and cmne_u.\g Ibcma/;mrynn r1i1p1£1/TG10p/gn/v20181220/TC10p_day BCC-ESMI historical rlilplfl gn 18500101-20141231

Rﬂy tasmin
tasmin

First var test: /home/j
Version: v20181220
Period: 18500101-20141231

ITP6/CHIP T1ilplfl/day
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e Delays in initial planning
- Delay in starting the action
- Several Technical adjustments and Support actions in
August (thanks CMCC!)
- Complex processing script (parsing proper datafiles)
- September extremely busy (project on hold)

e Current actions
- Small adjustments to script
- Not optimized: significant time to aggregate input files
as xarray datasets and some pre-processing

- Calculations in progress
E CERFACS EOSC Symposium - 14-17 Nov. 2022




Timeline

e Future actions
- Validate calculations (end of 2022 — beginning of 2023)
- Decide on where to store database permanently
- NetCDF, zarr, Commercial and Public Clouds, ...
- Make it accessible within the IS-ENES C4l platform
- Use database to support Horizon Europe interTwin project
- Disseminate information about this climate indices database

e Possible extensions

- ERAD, and other re-analyses
- CORDEX

- CMIPS
I - CMIP7, New CORDEX... 2 CERFACS |
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