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Competencies for the Provision of Climate Services

I. Create and 
manage 

climate data 
sets

II. Derive 
products from 
climate data

III. Create 
and/or 

interpret 
climate 

forecasts and 
model outputIV. Ensure the 

quality of 
climate 

information 
and services

V. 
Communicat

e 
climatological 
information to 

users
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DATASET 
PREPARATION

(DARE, 
Compilation, QC, 

Homogeneity)

CLIMATE 
PRODUCTS

CLIMATE 
ANALYSIS CLIMATE SERVICE

Competency I:
Create and manage 

climate datasets

Competency II:
Derive products from climate data

Competency III
Create and/or interpret climate forecasts 

and model results

Competency V:
Communicate climate information with users. 

Competency IV:
Ensure the quality of climate information and services



ClimEd Workshop, Vila-seca, Tarragona, Spain. 
April, 2025

ORIGEN
• Expert Team on Climate Change 

Detection and Indices, ETCCDI
• 27 carefully selected indicators to

cover many aspects of climate
change beyond changes in the mean

• Useful for monitoring climate change
at local, regional and global scales

• Rclimdex Software, Fclimdex, CRAN 
Package pcic.climdex

• Expanded to Climpact (Climate
Impact), first pilot workshop in 
Guayaquil, Ecuador, 2012
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Accessing Climpact

• https://climpact-sci.org

https://climpact-sci.org/


ClimEd Workshop, Vila-seca, Tarragona, Spain. 
April, 2025

Sen slope:
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Development of an Updated Global Land In Situ‐Based Data Set of Temperature and Precipitation Extremes: 

HadEX3

JGR Atmospheres, Volume: 125, Issue: 16, First published: 02 July 2020, DOI: (10.1029/2019JD032263) 

Global Analisys
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Indices looking at number of days  referred to an absolute threshold TN 
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Indices looking at number of days  referred to an absolute temperature threshold TX
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Indices looking at number of days  referred to an absolute mean temperature threshold



ClimEd Workshop, Vila-seca, Tarragona, Spain. 
April, 2025

Indices looking at the length of the growing season unsing TG
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Indices looking at temperaures in ºC
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Classic temperature percentile indices



CLIMATE CHANGE INDICATORS: 
exceedances of percentiles (temperature) • Selecting the reference period

alters the slope in percentile-
based indices



CLIMATE CHANGE INDICATORS: 
exceedances of percentiles (temperature)

• Selecting the reference period
alters the slope in percentile-
based indices

Mombasa ref. 1991-2020

Mombasa ref. 1961-1990
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Other percentile temperature  indices
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Indices expressing Warm (Cold) spells based on the persistence of days above (below) 
the 90th (10th ) percentile
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Consectutive hot days and nights
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Indices based on the “degree days concept”
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---------------------------------------------------------------------------------------------------------------------------

*Perkins S.E., Alexander L.V. (2013) On the Measurement of Heat Waves. J. Climate, 26, 4500–4517

Heat waves: definitions, metrics

• Several HW definitions are usually
used depending on purposes/target
sector (economy, public health,
etc.).

• We use the generalized and unified
approach by Perkins and Alexander
(2013)*, which is the most suitable
for climatology

• HW is an event when TX above 90-
th percentile, calculated based
on the WMO standard 1961-1990
reference period, persist at least
three consecutive days, with
permission of a 1-day time gap
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Heat waves: definitions, metrics, uncertainty

• HW metrics (all calculated on the yearly basis):

• heat wave number (HWN) is the yearly number of heat wave events, [events]

• heat wave duration (HWD) is the length of the longest yearly event, [days]

• heat wave frequency (HWF) is the sum of participating heat wave days per year, [days]

• heat wave amplitude (HWA) is the maximum intensity of the hottest yearly event, [ᵒC] (the HW

intensity is defined as a difference between TX and a corresponding value of the climatological

seasonal cycle)

HWN(1946) = 3 [events]

HWD(1946) = 12 [days]

HWF(1946) = 23 (6+5+12) [days]

HWA(1946) = 17 [ᵒC]

All HW metric calculations were performed with 
R package heatwaveR
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HW Indices  (Days and Events)
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HW Indices (ºC)
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CW Indices (Days)
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CW Indices (ºC)
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Drought Indices (adimensional)
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Consecutive  Wet/Dry Days
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Rainfall indices in days or mm/day
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Rainfall indices based on percentiles
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Rainfall indices based mm
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Thanks for your attention!
Any questions?


