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 7th International Conference on the Physiology and Pharmacology of Temperature
Regulation (PPTR 2018)
7-12 October 2018, Split, Croatia
https://www.pptr2018.org/
Abstract: Heat stress in a changing climate: A pan-European perspective
(Casanueva A., Kotlarski S., Spirig Ch., Fischer A.M., Flouris A.D., Kjellstrom T., Lemke B.,  Nybo
L., Schwierz C. and Liniger M.A.)

Global mean temperature is projected to increase until the end of the 21st century under all emission
scenarios. Likewise, temperature extremes such as the highest daily temperature, the number of
tropical nights or heat wave intensity and duration are projected to increase. These changes will
ultimately affect biodiversity and human beings. Under hot conditions the human body is able to
regulate its core temperature via sweat evaporation, but this ability is reduced when air humidity is
very high. These conditions of high temperature and humidity invoke heat stress which, in turn, may
cause heat-related illnesses (e.g. dehydration, hyperthermia and heat stroke). Heat stress is a major
problem for vulnerable groups of the population and also constitutes an important threat for
European workers with potential major impacts on workers’ health and productivity. In this context,
the H2020 project HEAT-SHIELD (http://www.heat-shield.eu/) aims at analyzing the impact of climate
change related heat increase on labour productivity in strategic industries in Europe within an inter-
sectoral framework, bridging the gap between meteorological information and sustainable solutions.
Within HEAT-SHIELD, climate change projections of occupational heat stress are developed as the
climatological basis for further physiological, economical and sociological analyses. We use a well-
defined heat stress index (the Wet Bulb Globe Temperature) that is implemented by the International
Standards Organization as regulatory index to measure the heat stress of working people. The
comprehensive and state-of-the-art regional climate model (RCM) ensemble of the EURO-CORDEX
initiative is exploited and statistically adapted for more than thousand locations in Europe to derive
climate change signals assuming different emission scenarios. These are further used to obtain the
potential losses in labour productivity following the recommendations of international standards. Our
results show that, in large parts of Europe, future heat stress will exceed critical levels for a physically-
active human body. The losses in labour productivity are especially large for non-shaded conditions,
resulting in a reduction of 15-60% working hours during summer time in the Mediterranean area
under the strongest emission scenario for the end of the 21st century. Adapting European industries
to these projected changes will likely be required in order to prevent major consequences for the
health of workers and the economic productivity. Such adaptation is already valuable today and may
support workers to cope with current heat stress situations. An early-warning system has been
developed for the detection of heat stress episodes up to four weeks ahead by applying the same
methods to operational ensemble forecasts of the European Centre for Medium-Range Weather
Forecasts. The system aims to allow stakeholders timely and precise prevention strategies and better
planning of the work activities.

 EMS Annual Meeting: European Conference for Applied Meteorology and
Climatology 2018
3-7 September 2018, Budapest, Hungary.
https://www.ems2018.eu/



Abstract: Climate change projections of heat stress in Europe and impacts on labour
productivity

(Casanueva A., Kotlarski S., Fischer A.M., Flouris A.D., Kjellstrom T., Lemke B.,  Nybo L., Schwierz
C. and Liniger M.A.)
Heat stress is favoured by hot and humid conditions, under which the ability of the human body to
regulate its core temperature via sweat evaporation is reduced. Heat-related illnesses such as
dehydration, hyperthermia and heat stroke may be a direct consequence of these situations.
Therefore, heat stress is a major problem for vulnerable groups of the population and also constitutes
an important threat for European workers with potential major impacts on workers’ health and
productivity. In this context, the H2020 project HEAT-SHIELD (http://www.heat-shield.eu/) aims at
analyzing the impact of climate change on heat-related productivity in strategic industries in Europe
within an inter-sectoral framework.
The present work provides the climatological basis for HEAT-SHIELD. We assess the future change in
heat stress using a well-defined heat stress index (the Wet Bulb Globe Temperature) that is
implemented by the International Standards Organization (ISO) as regulatory index to measure the
heat stress of working people. The comprehensive and state-of-the-art regional climate model (RCM)
ensemble of the EURO-CORDEX initiative is exploited and statistically adapted for more than thousand
locations in Europe to derive potential climate change signals and various components of projection
uncertainty (e.g. due to different RCMs, Global Circulation Models, Representative Concentration
Pathways). Our results show that in large parts of Europe future heat stress will exceed critical levels
for a physically-active human body. At the end of the 21st century, many European workers will very
likely be affected by severe heat stress, not only due to the increase of the mean and maximum heat
stress values, but also because heat stress situations will become more frequent. A direct consequence
of heat stress is the loss in labour productivity especially for non-shaded conditions, which can result
in a reduction of 15-60% summer working hours in the Mediterranean area under the strongest
emission scenario for the end of the 21st century. Adapting European industries to these projected
changes in addition to mitigation of climate change will likely be required in order to prevent major
consequences for the health of workers and the economic  productivity.

 2nd Bias Correction Workshop in Climate Studies
14-16 May 2018, Santander, Spain
http://www.climate-bias-correction.org/
Abstract: Challenges in the bias correction of multi-variate parameters under climate change
conditions
(Casanueva A., Kotlarski S., Herrera S., Schwierz C. and Liniger M.A.)

Along with the higher demand of bias-corrected data for climate impact studies, the number of
available data sets has largely increased in the recent years. For instance, the Inter-Sectoral Impact
Model Intercomparison Project (ISIMIP) constitutes a framework for consistently projecting the
impacts of climate change across affected sectors and spatial scales. These data are very attractive for
any impact application since they offer worldwide bias-corrected data based on Global Climate
Models (GCMs). Complementary, the CORDEX initiative has incorporated experiments based on
regionally-downscaled bias-corrected data by means of debiasing and quantile mapping (QM)
methods. In light of this situation, it is challenging to distill the most accurate and useful information



for climate services, but at the same time it creates a perfect framework for intercomparison and
sensitivity analyses.
In the present study, the trend-preserving ISIMIP method and empirical QM are applied to climate
model simulations that were carried out at different spatial resolutions (CMIP5 GCMs and EURO-
CORDEX Regional Climate Models (RCMs), at approximately 150km, 50km and 12km horizontal
resolution, respectively) in a multi-variate framework. The analysis is carried out for the Wet Bulb
Globe Temperature (WBGT), a heat stress index that is commonly used in the context of working
people and labour productivity. WBGT for shaded conditions depends on air temperature and dew
point temperature, which in this work are individually bias-corrected prior to the index calculation.
The aim of this work is twofold: First, the potential added value of bias-corrected RCMs over their bias-
corrected GCM counterparts is assessed in present and future climate conditions. For this purpose,
we evaluate the resulting WBGT and the models’ ability to represent the inter-variable relationships.
Secondly, the two bias correction methods are compared in order to screen their strengths and
weaknesses in present and future climate conditions.

 European Geosciences Union General Assembly 2018 (EGU 2018)
8-13 April 2018, Vienna, Austria
https://www.egu2018.eu/
Abstract 1: European heat stress to reach critical levels under climate change conditions
(Casanueva A., Kotlarski S., Fischer A.M., Schwierz S., Lemke B., Kjellstrom T., Liniger M.A.)

Heatwaves are among the most dangerous natural hazards, being associated with considerable effects
on the population. Under hot conditions the human body is able to regulate its core temperature via
sweat evaporation, but this ability is reduced when the air humidity is very high. These conditions
invoke heat stress which, in turn, may cause dehydration, hyperthermia and heat stroke. Heat stress
is a major problem for vulnerable groups of the population and also constitutes an important threat
for European workers with potential major impacts on workers’ health and productivity. In this
context, the H2020 project HEAT-SHIELD (http://www.heat-shield.eu/) aims at analyzing the impact
of climate change on heat-related productivity in strategic industries in Europe within an inter-sectoral
framework.
The present work provides the climatological basis for HEAT-SHIELD. We assess the future change in
heat stress using a well-defined heat stress index (the Wet Bulb Globe Temperature) that is
implemented by the International Standards Organization (ISO) as regulatory index to measure the
heat stress of working people. The comprehensive and state-of-the-art regional climate model (RCM)
ensemble of the EURO-CORDEX initiative is exploited and statistically adapted for more than thousand
locations in Europe to derive potential climate change signals and various components of projection
uncertainty (e.g. due to different RCMs, Global Circulation Models, Representative Concentration
Pathways). Our results show that in large parts of Europe future heat stress will exceed critical levels
for a physically-active human body. At the end of the 21st century, many European workers will very
likely be affected by severe heat stress, not only due to the increase of the mean and maximum heat
stress values, but also because heat stress situations will become more frequent. A direct consequence
of heat stress is the loss in labour productivity especially for non-shaded conditions, which can result
in a reduction of 15-60% working hours in the Mediterranean area under the strongest emission
scenario for the end of the 21st century. Adapting European industries to these projected changes in
addition to mitigation of climate change will likely be required in order to prevent major consequences
for the health of workers and the economic productivity.

Abstract 2: Early heat warnings for European workers



(Spirig Ch., Noti P.A., Messeri A., Morabito M., Casanueva A., Kotlarski S., Bhend J., Liniger
M.A.)

The European HEAT-SHIELD project aims at increasing the thermal resilience of European workers in
the context of global warming. As part of technical solutions to counter the heat-induced risk to
workers’ health and productivity we aim at providing robust meteorological heat predictions on
different temporal scales and tailor the forecasts to specific needs of key European industries.
We here present a prototype system of a European early-warning system for heat stress episodes
several weeks ahead based on operational forecast products of the European Centre for Medium-
Range Weather Forecasts (ECMWF). The wet bulb globe temperature (WBGT) is applied as primary
heat stress indicator. Ensemble forecasts of WBGT are used to derive daily probabilities of WBGT
exceeding certain thresholds. The choice of appropriate thresholds allow to produce tailored heat risk
predictions for different working sectors in consideration of different work intensities. Based on
forecasts of the past 20 years, we analyze the performance of the predictions against an extensive
European-wide observation data set. The results demonstrate that appropriate post-processing of
forecast model output is essential for achieving skillful heat event predictions beyond 10 days lead
time. Best forecast performance is found around the Baltic Sea and in Eastern Europe where skill
(referenced against climatological forecasts) extends to lead times of about 20 days.

 Using ECMWF's Forecasts (UEF) 2018
2-5 June 2018, Reading, UK
https://www.ecmwf.int/en/learning/workshops/using-ecmwfs-forecasts-uef2018
Abstract: Early heat warnings for European workers
(Spirig Ch., Noti P.A., Rajczak J., Messeri A., Morabito M., Casanueva A., Kotlarski S., Bhend J.,
Liniger M.A.)

The European HEAT-SHIELD project aims at increasing the thermal resilience of European workers in
the context of global warming. As part of technical solutions to counter the heat-induced risk to
workers’ health and productivity we aim at providing robust meteorological heat predictions on
different temporal scales and tailor the forecasts to specific needs of key European industries. We
here present a prototype system of a European early-warning system for heat stress episodes several
weeks ahead based on the IFS extended range forecasts of ECMWF. The wet bulb globe temperature
(WBGT) is applied as primary heat stress indicator. Ensemble forecasts of WBGT are used to derive
daily probabilities of WBGT exceeding certain thresholds. The choice of appropriate thresholds allow
to produce tailored heat risk predictions for different working sectors in consideration of different
work intensities. Based on forecasts of the past 20 years, we analyze the performance of the
predictions against an extensive European-wide observation data set. The results demonstrate that
appropriate post-processing of forecast model output is essential for achieving skillful heat event
predictions beyond 10 days lead time. Best forecast performance is found around the Baltic Sea and
in Eastern Europe where skill (referenced against climatological forecasts) extends to lead times of
about 20 days.

ATTENDED CONFERENCES

 EMS Annual Meeting: European Conference for Applied Meteorology and Climatology
2017
4-8 September 2017, Dublin, Ireland
https://www.ems2017.eu/



Abstract 1: Downscaling of heat stress indices in Europe: evaluation and climate
change projections
(Casanueva A., Kotlarski S., Fischer A., Liniger M.)

Dynamical and statistical downscaling techniques have been continuously applied to provide climate
change projections for variables such as temperature and precipitation, but also for derived indices
that can be directly relevant for various climate impact sectors. Within the Horizon 2020 project Heat-
Shield, we evaluate and analyse climate change projections for heat stress in Europe, focusing on the
impact of heat on strategic industries (manufacturing, construction, transportation, tourism and
agriculture). For this purpose, temperature, humidity, wind and radiation from the EURO-CORDEX
regional climate models (RCMs) are combined into a single heat-stress index: the wet bulb globe
temperature (WBGT). This index is the most widely used for working people and can be calculated
directly from meteorological data, considering two different implementations for indoors
and outdoors settings. Moreover, it can be easily interpreted by ISO standards and adjusted depending
on the clothing and activity type of the workers.
Since heat stress occurs at a very local scale beyond the RCM resolution and, furthermore, RCMs are
prone to systematic biases, a statistical downscaling and bias adjustment step is established by means
of empirical quantile mapping (QM) of the input variables of the WBGT. The corrections of the QM are
calibrated considering station data at European scale from different data sources.
The objectives of this study are twofold, 1) to test the ability of the separately bias corrected variables
to reproduce the main characteristics of heat stress indices in present climate conditions and 2) to
explore climate change projections of heat stress indices on a European scale. The evaluation of QM
in the historical simulations shows that the inter-variable consistency is maintained by the univariate
correction. Regarding climate change projections, the WBGT is expected to increase over the whole
continent, and actions are advised to protect European workers and industries from heat-related
health and productivity impacts. We further discuss the possible effect of QM on the WGBT climate
change signal and the dependency of projected WBGT increases on changes of the underlying
meteorological variables.

Abstract 2: Early heat warnings for European workers
(Spirig Ch., Noti P.A., Messeri A., Morabito M., Casanueva A., Kotlarski S., Bhend J., Liniger

M.A.)
The European HEAT-SHIELD project aims at increasing the thermal resilience of European workers in
the context of global warming. As part of technical solutions to counter the heat-induced risk to
workers’ health and productivity we aim at providing robust meteorological heat predictions on
different temporal scales and tailor the forecasts to specific needs of key European industries.
We here present a prototype system of a European early-warning system for heat stress episodes
several weeks ahead based on operational forecast products of the European Centre for Medium-
Range Weather Forecasts (ECMWF). The wet bulb globe temperature (WBGT) is applied as primary
heat stress indicator. Ensemble forecasts of WBGT are used to derive heat risk predictions and tailor
them to different working sectors in consideration of different work intensities. Based on forecasts of
the past 20 years, we analyze the performance of the predictions against an extensive European-wide
observation data set. The results demonstrate that appropriate post-processing of forecast model
output is essential for achieving skillful heat event predictions beyond 10 days lead time. Best forecast
performance is found around the Nordic Sea and in South-Western Europe where skill (referenced
against climatological forecasts) extends to lead times of about 20 days.

 21st International Congress of Biometeorology



3-7 September 2017, Durham, United Kingdom
http://community.dur.ac.uk/icb.2017/
Abstract: Challenges in linking climate services and European-scale heat warnings
(Spirig Ch., Casanueva A., Kotlarski S., Bhend J., Noti P.A., Liniger M.A.)

Robust meteorological heat predictions on different temporal scales are an important component of
strategies to adapt to the increasing risk of heat stress caused by environmental heating. The
development of specific long-term predictions and climate scenarios for health applications can profit
from the currently emerging field of climate services.
Based on work carried out within the European HEAT-SHIELD project we here present two examples
for linking climate services with European-scale heat stress and outline their specific challenges. First,
a prototype system of a European early-warning system for heat stress episodes several weeks ahead
based on operational forecast products of the European Centre for Medium-Range Weather Forecasts
(ECMWF) is presented. Second, long-term heat stress changes over Europe are assessed based on
state-of-the-art regional climate projections provided by the CORDEX initiative. Both examples
consider the wet bulb globe temperature (WBGT) as primary heat stress indicator. It is shown that for
both the early-warning system and for long-term projections, the availability of robust and accurate
observational data on climatological time scales and different spatial scales is crucial. Weather
forecast and climate model output, furthermore, is typically subject to systematic biases that partly
arise from the scale gap between the atmospheric model grid and individual measurement sites and
that need to be treated adequately before deriving specific heat stress indices. Solutions to tackle this
challenge will be presented. Last but not least, modelling and prediction uncertainty can be large but
can be quantified and be accounted for by ensemble analysis techniques. In the case of climate change
projections uncertainties relating to future greenhouse gas emissions can furthermore strongly impact
the results but can, again, be assessed by exploiting comprehensive model ensembles.

 Swiss Climate Summer School 2017: High-resolution climate: observations, models and
projections
3-8 September 2017, Ascona, Switzerland
http://www.c2sm.ethz.ch/education/summer-school/2017.html
Abstract: Evaluation and projection of heat stress indices in Europe
(Casanueva A., Kotlarski S., Liniger M.A.)

High resolution Regional Climate Model (RCM) simulations are important tools to provide the
meteorological variables required in climate impact assessments. In most of the cases, climate impact
indices (such as heat stress indices) summarize in a single value the information from relevant
meteorological variables (temperature, wind speed, humidity, radiation, etc.) simulated from the
RCMs. Exploring the changes of such indices under a warmer climate is of prime importance for the
Impacts, Adaptation and Vulnerability (IAV) communities. Despite the advances towards higher spatial
resolution and better resolved physical processes, often RCMs cannot be directly used in impact
studies due to their partly substantial biases. In the climate change context, distributional bias
correction (BC) methods are frequently used to deal with systematic model biases. BC methods can
correct either some parameters of the distribution (e.g. the mean via distributional shift or scaling) or
all quantiles (e.g. via the empirical quantile mapping). The empirical quantile mapping is widely used
in the literature to bias correct individual variables (e.g. temperature, precipitation), in a few cases
also for variables such as humidity or wind.
In the present work we analyze the suitability of empirical quantile mapping to be used for a multi-
variate index based on a case study of heat stress in Europe in the framework of the H2020 project
Heat-Shield. We consider the wet bulb globe temperature (WBGT) to quantify heat stress conditions.



Therefore the interest of this study is twofold, 1) we test the ability of the separately bias corrected
variables to reproduce the main characteristics of the WBGT in present climate using a selection of
EURO-CORDEX RCM simulations, and 2) we explore the climate change projections of the heat stress
indices comparing the results from bias corrected and raw RCM data.

 European Geosciences Union General Assembly 2017 (EGU 2017)
23-28 April 2017, Vienna, Austria
https://www.egu2017.eu/
Abstract 1: Climate change projections of heat stress in Europe: From meteorological
variables to impacts on productivity
(Casanueva A., Kotlarski S., Liniger M.A.)

Future climate change is likely to have important impacts in many socio-economic sectors. In
particular, higher summer temperatures or more prolonged heat waves may be responsible for health
problems and productivity losses related to heat stress, especially affecting people exposed to such
situations (e.g. working under outside settings or in non-acclimatized workplaces). Heat stress on the
body under work load and consequently their productivity loss can be described through heat stress
indices that are based on multiple meteorological parameters such as temperature, humidity, wind
and radiation. Exploring the changes of these variables under a warmer climate is of prime importance
for the Impacts, Adaptation and Vulnerability communities. In particular, the H2020 project HEAT-
SHIELD aims at analyzing the impact of climate change on heat stress in strategic industries in Europe
(manufacturing, construction, transportation, tourism and agriculture) within an inter-sectoral
framework (climate scientists, biometeorologists, physiologists and stakeholders).
In the present work we explore present and future heat stress over Europe using an ensemble of the
stateof-the-art RCMs from the EURO-CORDEX initiative. Since RCMs cannot be directly used in impact
studies due to their partly substantial biases, a standard bias correction method (empirical quantile
mapping) is applied to correct the individual variables that are then used to derive heat stress indices.
The objectives of this study are twofold, 1) to test the ability of the separately bias corrected variables
to reproduce the main characteristics of heat stress indices in present climate conditions and 2) to
explore climate change projections of heat stress indices. We use the wet bulb globe temperature
(WBGT) as primary heat stress index, considering two different versions for indoor (or in the shade,
based on temperature and humidity conditions) and outdoor settings (including also wind and
radiation). The WBGT is the most widely used heat stress index for working people and can be easily
interpreted by means of ISO standards. Within the HEAT-SHIELD project, climate change projections
of the WBGT will be used to assess the impact of climate change on workers’ health and productivity.

Abstract 2: Bias correction of multi-variate indices: Heat stress in Switzerland
(Casanueva A., Kotlarski S., Liniger M.A.)

High resolution regional climate model (RCM) simulations are important tools to provide the
meteorological variables required in climate impact assessments. Despite the advances towards
higher spatial resolution and better resolved physical processes, RCMs often cannot be directly used
in impact studies due to their partly substantial biases. In the climate change context, distributional
bias correction (BC) methods are frequently used to deal with systematic model biases. BC methods
can correct either some parameters of the distribution (e.g. the mean via distributional shift or scaling)
or all quantiles (e.g. via the empirical quantile mapping). The empirical quantile mapping (QM) is
widely used in the literature to bias correct individual variables (e.g. temperature, precipitation), in a
few cases also for variables such as humidity or wind.
In the present work we analyze the suitability of QM to derive a multi-variate index (the wet bulb
temperature, WBT) from the new generation of climate change scenarios for Switzerland (CH2018).



WBT is a relatively simple proxy for heat stress on the human body. It is a simple, but non-linear multi-
variate index that depends on temperature and humidity. Since extreme heat stress conditions occur
at sub-daily scale but only daily values are usually available from RCMs, we analyze the sensitivity of
the WBT to the use of different daily aggregated values in its calculation, compared to the maximum
WBT obtained from observed hourly data. Further, we show that the separate correction of
temperature and humidity allows reproduction of the distribution of the daily maximum WBT.
Additionally, we explore climate change projections of WBT comparing the results from bias corrected
and raw RCM data using a selection of EURO-CORDEX RCM simulations.

 6th International Conference on the Physiology and Pharmacology of Temperature
Regulation (PPTR 2017)
4-8 December 2017, Ljubljana, Slovenia
(no website)
Abstract: Exploring European-scale heat stress projections based on regional climate

models
(Casanueva A., Kotlarski S., Liniger M.A.)

Nowadays it is commonly recognized that climate change will have important consequences in many
socio-economic sectors. In particular, higher summer temperatures or more prolonged heat waves
may be responsible for health problems related to heat stress, especially affecting people exposed to
such situations (e.g. working under outside settings or badly cooled manufactures). In most of the
cases, heat stress in not only a consequence of high temperatures, but also of the combination with
other variables such as humidity and wind. Therefore, these meteorological variables are often
combined in the so-called heat stress indices. Exploring their changes under a warmer climate is of
prime importance for the Impacts, Adaptation and Vulnerability (IAV) communities. High resolution
Regional Climate Model (RCM) simulations are important tools to provide climate change projections
for the variables involved in the calculation of heat stress indices.
In the present study, we analyze the climate change projections of heat stress indices over Europe
using an ensemble of the state-of-the-art RCMs from the EURO-CORDEX initiative, in the framework
of the H2020 project Heat-Shield. Since RCMs cannot be directly used in impact studies due to their
partly substantial biases, a standard bias correction method (empirical quantile mapping) is applied to
correct the individual variables. These corrected values are then used to derive the heat stress indices.
The interest of this study is twofold, 1) we discuss methodological aspects such as testing the ability
of the separately bias corrected variables to reproduce the main characteristics of the heat stress
indices and 2) we explore the climate change projections of the heatstress indices comparing the
results from bias corrected and raw RCM data.

 1st Bias Correction Workshop in Climate Studies
4-6 October 2017, Berlin, Germany
http://www.climate-bias-correction.de/
Abstract: Bias correction of multi-variate parameters: a case study of heat stress in Europe
(Casanueva A., Kotlarski S., Liniger M.A.)

High resolution Regional Climate Model (RCM) simulations are important tools to provide the
meteorological variables required in climate impact assessments. Despite the advances towards
higher spatial resolution and better resolved physical processes, often RCMs cannot be directly used
in impact studies due to their partly substantial biases. In the climate change context, distributional
bias correction (BC) methods are frequently used to deal with systematic model biases. BC methods



can correct either some parameters of the distribution (e.g. the mean via distributional shift or scaling)
or all quantiles (e.g. via the empirical quantile mapping). The empirical quantile mapping is widely
used in the literature to bias correct individual variables (e.g. temperature, precipitation), in a few
cases also for variables such as humidity or wind. The corrected values are then used to derive climate
impact indices or drive an impact model.
In the present work we analyze the suitability of empirical quantile mapping to be used for a multi-
variate index based on a case study of heat stress in Europe in the framework of the H2020 project
Heat-Shield. We consider the wet bulb temperature (WBT) as a simple, but non-linear multi-variate
index to quantify heat stress conditions. Therefore the interest is to investigate whether the separate
correction of temperature and humidity information would allow to reproduce the distribution of
WBT. First, hourly station data is employed to assess the sensitivity of the WBT to the use of daily
aggregated values in its calculation, which are usually available from RCMs. Secondly, we test the
ability of the separately bias corrected variables to reproduce the main characteristics of the WBT in
present climate, using a selection of EURO-CORDEX RCM simulations. Finally, we show first results on
the difference in the climate change signal of the WBT derived from bias corrected and raw RCM data.


