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icclim: Index Calculation for Climate

- 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 EC FP7 IS-ENES2, FP7 CLIPC and H2020 IS-ENES3
Generic and modular approach, can be reused in other environments
Starting from V5: completely rewritten and using underlying xclim functions, based on xarray and dask
I/O interface is structured for optimal performance
Implement the proper percentile indices calculations when calculation period overlaps reference period 
(called bootstrapping method)
Available indices: https://icclim.readthedocs.io/en/latest/explanation/climate_indices.html#icclim-capabilities

Temperature indices

Cold indices

Drought indices
Rain indices

Snow indices

Humidity 
indices

Compound indices

61 Standard Indices
ECA&D, ET-SCI, ETCCDI, etc.Heat indices

Wind indices

https://icclim.readthedocs.io/en/latest/explanation/climate_indices.html


IS-ENES3 has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 824084

icclim: climate indices

Documentation: https://icclim.readthedocs.io/en/latest/python_api.html
Source code: https://github.com/cerfacs-globc/icclim
Current Version 6.2.0: https://github.com/cerfacs-globc/icclim/releases/tag/v6.2.0

https://icclim.readthedocs.io/en/latest/python_api.html
https://github.com/cerfacs-globc/icclim
https://github.com/cerfacs-globc/icclim/releases/tag/v6.2.0
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icclim v6.2.0

https://github.com/cerfacs-globc/icclim
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• Findable: – Open source code, licensed under the permissive Apache 2 license.– Try to follow OpenSSF principles– Documentation freely available on readthedocs– Dissemination in conferences (AGU, AMS, EGU...).– Integrated in C4I and C3S.• Accessible– Documentation on readthedocs.– Github issues and pull requests.– CERFACS supports the development.– Can be installed with pip or conda-forge.• Interoperable– Based on well knowns libraries: xarray, xclim, numpy.– Support NetCDF and xarray.Dataset input formats, as well as zarr.– Indices are deriviated from ECA&D and CF conventions standards.– icclim custom parsing for non CF complying inputs.• Reusable- NetCDF output, with enriched metadata.- Easy to integrate within existing infrastructures.- Easy to write small scripts with it.

A F.A.I.R icclim

https://github.com/cerfacs-globc/icclim
https://bestpractices.coreinfrastructure.org/en/projects/6495
https://icclim.readthedocs.io/en/stable/
https://dev.climate4impact.eu/c4i-frontend/search
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icclim: examples
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[new in 5.1.0] Rechunk how data is stored
Documentation: https://icclim.readthedocs.io/en/latest/how_to/dask.html#create-an-optimized-
chunking-on-disk

https://icclim.readthedocs.io/en/latest/how_to/dask.html
https://icclim.readthedocs.io/en/latest/how_to/dask.html
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[new in 5.1.0] Compute multiple indices at once

Documentation https://icclim.readthedocs.io/en/latest/how_to/recipes_ecad.html#multi-index-computation

https://icclim.readthedocs.io/en/latest/how_to/recipes_ecad.html
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[new in 5.2.0] one function per index

Documentation: https://icclim.readthedocs.io/en/latest/references/ecad_functions_api.html  

https://icclim.readthedocs.io/en/latest/references/ecad_functions_api.html
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[new in 5.3.0] custom season between exact dates
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icclim v6
Generic climate indices made easy
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[new in 6.0] Spells starting before the season bounds are properly 
counted

0.32 0.4 0.31 4.2 2.3 0.3 0.5 0.1 0.2 3.2Precipitation

January

……

February

CDD: number of consecutive where pr < 1 mm/day

Say we want to compute cdd on a monthly basis…

Should February cdd be 3 days or 4 ?

With icclim 6 we count spells length before resampling into monthly values,
So CDD in February would be 4 here 
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[new in 6.0] Generic indices – What ?

What’s the difference between SU, FD and Tx90p ?

Number of days where tx > 25 degC

Number of days where tx > 90th (daily) percentile

Number of days where tn < 0 degC

An operator
A studied variable

A threshold

For our output, we want the right computation to executed and to have specific metadata to clearly 
identify :
- What was the computation configuration
- What was the initial data used
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[new in 6.0] Generic indices – How ?

Operator
Studied variable

Threshold

standard_name: number_of_days_with_maximum_air_temperature_above_threshold

long_name: Number of days when maximum air temperature is greater or equal 
to 293.15 K for each year.
units: d
cell_methods: time: sum over days
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[new in 6.0] Generic indices – Huh?!
R75p (ECAD)

CW (ECAD)

Cold, wet and windy 
(Bretagne?)
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[new in 6.0] Generic indices – Operators

count_occurrences SU, TR, TG90p, CD, R95p SD50cm …
max_consecutive_occurrence CSU, CFD, CDD, CWD
sum_of_spell_lengths WSDI, CSDI
excess                                                               GD4
deficit                                                                 HD17
fraction_of_total R75pTOT, R95pTOT, r99pTOT
maximum                                                           RX1day, TXx, TNx, custom__maximum
minimum                                                            TXn, TNn, user_index - minimum
average                                                              TG, TN, TX, SDII, SD, custom__mean
sum                                                                    PRCPTOT, custom__sum
standard_deviation **new**
max_of_rolling_sum RX5day, user_indexrolling_sum
min_of_rolling_sum custom__rolling_sum
min_of_rolling_average custom__rolling_mean
max_of_rolling_average custom__rolling_mean
mean_of_difference DTR
difference_of_extremes ETR
mean_of_absolute_one_time_step_difference vDTR
difference_of_means custom_anomaly

https://icclim.readthedocs.io/en/latest/how_to/recipes_generic.html#generic-indices-recipes
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[new in 6.0] Generic indices – Thresholds

Scalar Threshold(query=">=", value=25,  unit="degC")
Day of year percentiles          Threshold(query=">=", value=99,  unit="doy_per")
Period percentiles                  Threshold(query=">=", value=99,  unit="period_per")
Bounded period percentiles.  Threshold(">= 75 period_per”.                                ,

threshold_min_value="1 mm/day”         ,
reference_period=['1991-01-01’             ,

"31 décembre 2000" ])
Per-grid cell threshold            Threshold(query=">=",

value=“data.nc”, 
threshold_var_name="tmin", 
unit="K")

Sequence of scalars               Threshold(query=">=", value=[25, 29],  unit="degC")

https://icclim.readthedocs.io/en/latest/references/threshold.html
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Sample Notebooks based on icclim (climate indices)
https://gitlab.com/is-enes-cdi-c4i/notebooks

https://gitlab.com/is-enes-cdi-c4i/notebooks
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Thanks !
On behalf of the icclim team
https://icclim.readthedocs.io/en/stable/

Christian Pagé christian.page@cerfacs.fr
Abel Aoun

https://icclim.readthedocs.io/en/stable/
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