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The city of Antwerp, in order to better understand the problem of heat stress, commissioned the research 

organization VITO to map the current and future temperatures and thermal comfort in the city. The research 

results indicate that the urban heat island of Antwerp exacerbates the impact of climate change on the urban 

population as the amount of heatwave days in the city raises twice as fast as in the rural surroundings. To tackle 

the problem of heat stress in the city, adaptation measures at three different scales (city-wide, local and the 

individual citizen) are put forth. At the city-wide scale, the installation of green roofs is made mandatory for new 

or renovated buildings with a suitable roof, as are permeable and green parking lots. The regulations also aim to 

increase albedo of public buildings. At the local scale, the thermal comfort is improved by installing fountains and 

ponds, planting trees and creating parks in public spaces that are renovated, while involving inhabitants through 

citizen science measurement campaigns. Finally, a dedicated heat forecast and warning system is put in place to 

minimize the health impacts to individual citizens.

Case Study Description

Challenges: 
In the framework of the Copernicus European Health service [3], VITO applied its urban climate model UrbClim to 

map the air temperatures and urban heat island (UHI) extent of 100 European cities (including Antwerp) with a 

horizontal resolution of 100m. In the case of Antwerp, the results reveal the presence of an urban heat island, 

with a yearly average of 2°C in the centre of the city, which can reach up to 9°C during summer evenings and 

nights. Due to UHI, Antwerp experienced in 2008-2017 twice as many heatwave days (defined as days with a 

maximum temperature over 30°C and a minimum temperature over 18°C) than the rural surroundings, exposing 

urban residents to much higher levels of heat stress compared to people living in the nearby rural areas.

The analysis of future climate projections (done under the FP7 RAMSES [4] and the H2020 Climate-fit.city [5]

projects), suggests that the number of heatwave days in Antwerp is expected to increase by a factor of nearly 

ten towards the end of the century under the RCP8.5 scenario. Without eventual land use changes, the urban 

heat island intensity is expected to remain more or less at the same level, increasing the heat stress in the urban 

areas on top of the climate change effect.

Objectives: 
Motivated by the research results, the city of Antwerp decided to implement adaptation measures to tackle the 

problem of heat stress in the city. The goals of the identified set of measures are to: (i) reduce the local heat 

stress as much as possible through changes in the built environment, (ii) inform citizens about the problem, (iii) 

engage them through citizen science campaigns, and (iv) minimize the health impacts with a heat forecast and 

warning system, targeting vulnerable groups.

Solutions: 
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To achieve optimal results, the adaptation measures are implemented simultaneously on three scales: 1) city-

wide, 2) local and 3) the individual person. The implementation of the adaptation measures described here just 

started or have been planned. Full implementation and city-wide results will take a long time and are only 

expected to be completed by 2030.

City-wide scale

The construction of buildings in the city of Antwerp is regulated by a building code [6], which all inhabitants and 

developers need to adhere to when renovating or constructing a building. In this code, specific instructions were 

added (9/10/2014) to help reducing heat stress in the city over time:

For all new or renovated roofs with a slope of less than 15% and a surface area of more than 20m², it is 

compulsory to install a green roof on top. This drastically lowers the temperature of the roof and cools air 

temperature by retaining and evapo-transpiring rain water. Additionally, green roofs provide extra thermal 

isolation for the building reducing the need for heating and cooling.

All new installed private gardens and open parking lots need to be green and permeable. Only 20m² can 

be paved in gardens <60m² and only 1/3 in gardens >60m². All outdoor private parking lots need to have a 

permeable grassed surface.

The majority of the buildings in the city centre have historical plaster facades. When renovated, these 

building fronts need to be painted in the original light, preferably white colour. White buildings reflect more 

sunlight and will not warm up as easily as dark buildings, thereby reducing the heat radiation from these 

buildings.

Local scale

Regularly, large squares, parks and neighbourhoods in the city are renovated. During the planning phase, the 

city administration included the optimisation of the thermal comfort situation as a new factor to be considered. To 

enable targeting actions, detailed information is needed on the local microclimate. Advised by VITO, the city of 

Antwerp has decided to use the Wet Bulb Globe Temperature (WBGT) indicator when assessing and optimizing 

the heat stress impact of renovation plans. WBGT, in contrast to simple temperature measurements, takes into 

account the radiation load (both shortwave and longwave), humidity and wind speed, which all influence human 

thermal comfort. Several detailed (1m resolution) modelling studies were performed by VITO to quantify the local 

WBGT values and assess the potential impact of planned adaptation measures. This led to the inclusion of 

green-blue infrastructure measures (e.g. trees, permeable surfaces, water ponds, fountains) in renovation plans.

The modelling was complemented by a citizen science measurement campaign during the summer of 2018 in 

the framework of the H2020 Ground Truth 2.0 [7] project. About 20 residents of Sint-Andries neighbourhood were 

engaged in measuring the WBGT in various types of locations. Besides validation of the model results, this 

campaign raised awareness of the heat stress problem and stimulated a discussion about the possible 

adaptation measures.

Individual scale
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In Belgium, ‘heat health action plans’ are triggered based on temperature forecasts in rural settings. This leads to 

underestimation of heat stress in cities like Antwerp, where a considerable urban heat island effect causes twice 

as many heat wave days in urban areas than in the rural surroundings. In order to provide more accurate heat 

stress forecast for Antwerp, a short-term (5 day) heat forecast system, based on a combination of the regular 

European forecast model by ECMWF and the UrbClim model, was set up by VITO. The system delivers a 

forecast for each neighbourhood of Antwerp, taking into account the urban heat island effect. This allows efficient 

deploying of aid resources, targeting mostly the vulnerable elderly and children, to the places where they are 

needed most. Furthermore, a web platform [8] was developed by the city of Antwerp to issue heatwave warnings 

to health aid workers and other relevant stakeholders, including advice what to do in case of a heatwave. The 

system is active during the warm months of the year in Belgium (April-September) and is managed by the city 

administration.

Importance and relevance of the adaptation: 
IMPL_AS_CCA;

Additional Details

Stakeholder engagement: 
A co-creative approach was started between the city administration and companies involved (VITO, UNESCO 

IHE, Antwerp Smart Zone) to set up and test the heat forecast alarm and web platform. Several workshops for 

citizens were organized where the city administration and researchers introduced the heat stress problem and 

possible adaptation measures were discussed. Participating citizens were involved in evaluating and testing the 

first prototypes of the heat forecast alarm and web platform. Furthermore, citizens mapped heat stress and cool 

spots in one of the city’s neighbourhoods, while working out strategies to improve the thermal comfort in their 

neighbourhood with a focus on the vulnerable population.

Success and limiting factors: 
The main success of the research on heat stress and climate change in Antwerp was to raise awareness about 

this topic at the political level, generating the political will (and funding) to tackle this problem. Furthermore, this 

research resulted in the adaptation of the Antwerp building code and feeds into Antwerp’s Climate 2030 plan - a 

climate mitigation and adaptation plan in the framework of the Covenant of Mayors that is currently under 

development.

Communication emerges as key issue in collaboration between researchers and city practitioners. This concerns 

communication between individual partners (e.g. for agreeing on project goals), communication among individual 

city departments involved, and suitable forms of communication between city officials or scientists and citizens.

Researchers also experienced some technical problems since using real time data was not yet fully incorporated 

in the city’s IT infrastructure.

Budget, funding and additional benefits: 
The research on heat stress and climate change has been mainly funded by European projects (FP7 RAMSES 

and NACLIM, H2020 Climate-fit.city and Ground Truth 2.0), which also covered a part of the in-kind costs for the 

city of Antwerp. Only one specific heat stress measurement and modelling study has been funded by the city of 

Antwerp itself and costed about 70,000 euro.

The implementation of adaptation measures at the city-wide and the local scale (green roofs, trees, unpaved 

surfaces, ponds, fountains, etc.) is ongoing, but mostly still in a planning phase, so it is difficult to quantify direct 

costs and benefits.

Besides the in-kind costs for the city of Antwerp, the heat forecast and warning system had a development cost 

around 20,000 euro and a yearly maintenance cost about 10,000 euro.

Co-benefits include the improved communication and collaboration between city departments, increasing heat 

stress and climate change awareness of politicians and citizens, integration of heat stress adaptation measures 
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in city planning (which also have beneficial effects on health, biodiversity, flooding, drought, etc.).

Legal aspects: 
The research on heat stress and climate adaptation has led to concrete changes in Antwerp’s building code [6], 

which regulates the construction of buildings in Antwerp. It also feeds into Antwerp’s Climate 2030 plan, a 

climate mitigation and adaptation plan in the framework of the Covenant of Mayors that is currently under 

development.

Implementation time: 
The research on heat stress and climate change for the city of Antwerp started in 2013 and is still ongoing. 

Several components (e.g. heat stress maps, measurement campaigns) were performed in dedicated time 

windows, typically taking a few months to a year.

The implementation of adaptation measures at the local scale proves to be a slow process, and concrete 

realisations at the city-wide scale have yet to materialize. Full implementation and city-wide results are only 

expected to be completed by 2030.

The heat forecast system and web platform has been developed and set up in less than a year.
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