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the broadest possible usability, additional stakeholders 
that might benefit from the service were identified and 
asked about their needs. For this purpose, each 
sectoral case organized a workshop involving local 
stakeholders. 
The present deliverable documents this process of 
stakeholder identification and user needs collection. It 
describes the general background of each sectoral 
case and the service that is planned to be developed. 
In addition, potential links, synergies and overlaps 
between the sectoral cases are identified. 
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In the first stage of the PUCS project, end-users (included as partners) and climate service 
providers are involved in the co-design of six concrete sectoral cases of an urban climate 
service: Climate & Health, Building Energy, Emergency Planning, Urban Planning, Active 
Mobility, and Cultural Heritage. These sectoral cases are to be implemented in Barcelona, 
Bern, Antwerp, Prague/Ostrava/Hodonín, Vienna, and Rome. 
 
Due to the involvement of six end-users as full partners it is ensured that actual user 
requirements are considered in the course of service development and implementation. 
However, in order to gear the service to the broadest possible usability, additional 
stakeholders that might benefit from the service were identified and asked about their 
needs. For this purpose, each sectoral case organized a workshop involving local 
stakeholders. 
 
The present deliverable documents this process of stakeholder identification and user needs 
collection. It describes the general background of each sectoral case and the service that is 
planned to be developed. In addition, potential links, synergies and overlaps between the 
sectoral cases are identified. 
 
Sectoral Case: Climate & Health (Barcelona) 

The physical environment, including natural factors such as climate and geography, is a key 
determinant of population health and health inequalities. The objective of the health service 
to be developed within PUCS is the assessment and prediction of temperature-related 
mortality, and the development of adaptation measures. The impacts of summer 
temperatures and heat waves on human mortality is based on overlaying high resolution 
temperature data provided by the urban climate model UrbClim1 with detailed spatially-
referenced mortality data. The sectoral stakeholder workshop was attended by key policy-
makers from institutions at different levels, including authorities from the city council, the 
metropolitan area, the regional (Catalonia) and local (Barcelona) public health agencies, the 
regional climate change impact office, the regional institute on working security and health, 
and several public and private hospitals and clinics. 
 
Sectoral Case: Building Energy (Bern, Antwerp) 

For the simulation of building energy assessments climate data in the form of so-called 
Typical Meteorological Years (TMY) are generally used. However, TMY series almost never 
include urban heat effects and very rarely account for climate change. For PUCS’ building 
energy service, Meteotest will enhance its Meteonorm software2 and web service to account 
for urban climate conditions, in particular the urban heat island effect, using UrbClim output 
fields. This ‘urbanized’ Meteonorm data will be employed to simulate building cooling and 
heating loads and thermal comfort levels for different types of buildings. The sectoral 
stakeholder workshop was attended by building engineers, architects, representatives of 
national standardization bodies, building simulation associations, educational staff, and the 
administration of the City of Bern. 
 

                                           
1 https://www.urban-climate.be/c/urbclimDescription/ 
2 www.meteonorm.com  

https://www.urban-climate.be/c/urbclimDescription/
http://www.meteonorm.com/
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Sectoral Case: Emergency Planning (Antwerp) 

The city Antwerp is very prone to flooding because of the high urbanisation degree and 
potentially also because of the micro-climate. The emergency planning service developed in 
PUCS will deliver: (1) changes in the frequency of extreme rain storms and pluvial floods, 
and related changes in the pluvial flood risk areas, (2) quantified impacts on the disaster 
emergency planning, (3) revised traffic routes depending on the inundated areas. It will lead 
to a climate-proof emergency plan for extreme rainfall and pluvial flood related disasters. 
The sectoral stakeholder workshop was attended by representatives from the federal’s 
emergency management, the city’s emergency management, water management and 
climate adaptation management, the fire brigade, the local police, the federal health 
institute and the Belgian defence. 
 
Sectoral Case: Urban Planning (Prague/Ostrava/Hodonín) 

The sectoral service on urban planning will focus on the (cor)relation between urban 
climate (heat) and urban land use structure and development. An online analytical platform 
will be prepared to enable the users to visualize and interactively analyse multi-temporal 
temperature information. The platform will also allow dedicated tailored scenario analysis 
based on climate change modelling and varying urban land use datasets. The sectoral 
stakeholder workshop was attended by representatives from the Cities of Prague, Ostrava 
and Hodonín, regional development agencies, the Technical University of Ostrava, the Czech 
Academy of Science and the Centre for Environment and Land Assessment (EKOTOXA). 
 
Sectoral Case: Active Mobility (Vienna) 

The attractiveness of active mobility is influenced by a number of factors, including 
meteorological conditions. Taking climatic aspects into account thus represents a relevant 
factor when trying to enhance the comfort and attractiveness of active mobility. The active 
mobility service developed within PUCS will focus on urban cycling and provide information 
on a city’s climate attractiveness towards cycling now and in future, including spatial and 
temporal variations. The sectoral stakeholder workshop was attended by representatives 
from the association VCÖ – Mobility for the Future and the city’s departments for urban 
development and planning (including mobility strategies), environmental protection, and 
climate protection. 
 
Sectoral Case: Cultural Heritage (Rome) 

Increased heat stress and extreme rainfall can cause serious health risks for tourists queuing 
and visiting open air cultural heritage. In addition, intense precipitation may also damage 
the cultural heritage infrastructure itself. The cultural heritage service developed within 
PUCS will deliver information to support climate-aware sustainable maintenance and 
exploitation of cultural heritage infrastructure. Since there is a large stakeholder need for 
detailed forecast data, the service will also include the use of historic climate data to 
improve an existing forecast service. The sectoral stakeholder workshop was attended by 
representatives from the city’s department for the protection of the environment, ARPA 
Lazio (Regional Agency for Prevention, Environment and Energy), and the Special 
Superintendence of Rome (SSBAR).  
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In total, the six sectoral workshops were attended by 66 external stakeholders (excluding 
project members) and provided valuable insights into stakeholder needs. The PUCS services 
will be geared to these needs at the best possible rate. Due to technical and financial 
limitations, the project will however not be able to satisfy all of these articulated needs. In 
four of the six workshops participants showed, amongst others, interest in short-term 
forecasts and early warning systems, which is however largely out of the scope of the PUCS 
project. Nevertheless, these “unsatisfiable” needs give important hints and ideas for the 
future direction of (weather and) climate service developments beyond the PUCS project.  
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This document is developed as part of the PUCS (Pan-European Climate Service) project, 
which has received funding from the European Union’s Horizon 2020 Research and 
Innovation programme, under the Grant Agreement number 730004 3. The “Stakeholder 
Mapping Report” represents Deliverable 2.1 of Work Package 2 (WP2) – Service 
demonstration. 
 
Urban areas are very vulnerable to climate change impacts, because of the high 
concentration of people, infrastructure, and economic activity, but also because cities tend 
to exacerbate climate extremes such as heat waves and flash floods. The objective of PUCS 
is to establish a service that translates the best available scientific urban climate data into 
relevant information for public and private end-users operating in cities. This will be 
achieved by demonstrating the benefits of urban climate information to end-users, 
considering the sectors of health, energy, emergency planning, urban planning, mobility, 
and cultural heritage. The established service will be communicated under the name of 
Climate-fit.city. 
 
In the first stage of the project, end-users (included as partners) and climate service 
providers are involved in the co-design and co-development of six concrete sectoral cases, 
to be implemented in Barcelona, Bern, Antwerp, Prague/Ostrava/Hodonín, Vienna, and 
Rome. Due to the involvement of six end-users as full partners it is ensured that actual user 
requirements are considered in the course of service development and implementation. 
However, in order to gear the service to the broadest possible usability, additional 
stakeholders that might benefit from the service are identified and asked about their needs. 
For this purpose, each sectoral case organized a workshop involving local stakeholders at 
the beginning of the project. The present deliverable documents this process of stakeholder 
identification and user needs collection. 
 
Within the PUCS project, stakeholders are defined as the group of organisations who do 
have an interest in the topic of one (or more) sectorial climate service(s). These are the 
users and climate service providers/purveyors who are part of the project, but also users 
and purveyors outside of the project, customers of the users, public administrations 
responsible for a related sector policy implementation, policy makers, communication actors, 
citizens living in urban areas, regulatory services, private companies providing linked 
services, etc. 
 
The aim of PUCS is to provide information and data according to the “intrinsic” needs of the 
stakeholders. Hence, stakeholders were supposed to have the complete freedom in 
formulating their needs in the course of the organized workshops. Due to technical and 
financial limitations with respect to what information and data can be delivered, the PUCS 
project may however not be able to satisfy all articulated stakeholder needs. Nevertheless, 
these “unsatisfiable” needs give important hints and ideas for the future direction of climate 
service developments beyond the PUCS project and are therefore also documented in this 
deliverable. 
 

                                           
3 SC5-01-2016-2017: Exploiting the added value of climate services – a) Demonstration of climate services (2016 

– Innovation Action – IA) 
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The structure of the present deliverable is as follows: Chapters 2 to 7 each addresses one of 
the six sectoral cases. They start with the general background of the respective sectoral 
case and an introduction to the policy or business context, in which the service will operate. 
What follows for each sectoral case is the description of the user needs collection process, 
including the logic behind the identification of local stakeholders, the description of the 
identified and contacted stakeholders, and the illustration of the workshop setting. The 
presentation of the identified stakeholder needs and the description of the co-designed 
service that is going to be implemented and demonstrated conclude chapters 2 to 7. 
Chapter 8 identifies potential links, synergies and overlaps between the sectoral cases. 
Reports from the six sectoral stakeholder workshops are attached in Annex A. Annex B and 
C include the information sheet that was handed to each participant and the template of the 
informed consent form that participants were asked to sign. 
 
In regard to the sectoral service case Cultural Heritage, the PUCS partner 
"SOPRINTENDENZA SPECIALE COLOSSEO MNR E AREA ARCHEOLOGICA DI ROMA" 
(SSColloseo) changed its institutional name and is now called "SOPRINTENDENZA SPECIALE 
ARCHEOLOGIA, BELLE ARTI E PAESAGGIO DI ROMA", with the acronym SSBAR. Therefore 
this new name and abbreviation is used in this deliverable. 
 

 

 
 
Partners 
 
The climate and health service for the city of Barcelona is jointly developed by the Barcelona 
Institute for Global Health (ISGlobal, as the "purveyor") and the Barcelona Public Health 
Agency (ASPB, as the "end-user"). Scientists from ISGlobal have world-class expertise in the 
modelling of climate impacts on health, and particularly temperature-related mortality, while 
ASPB is in charge of monitoring population health status and its determinants and 
developing and implementing public health interventions and policies. 
 
Service description 
 
Temperature-mortality models are expected to be used to develop the urban health service 
for the city of Barcelona, which will consist in the generation of assessment reports of heat-
related mortality risks for each district, zip code, neighbourhood or any other administrative 
unit that is agreed between ISGlobal, ASPB and the local end-users. These assessment 
reports will incorporate the climate data from the urban climate model for the different 
identified driving global/regional models, scenarios of greenhouse gas emissions and/or time 
horizons. 
 
Projections will also be used to understand the areas of the city which will be more 
vulnerable according to the expected changes in the climate variables and the current 
sensitivity of human individuals to environmental temperatures in the different 
administrative units. This knowledge might be useful to design adaptation measures by the 
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city council and other interested end-users. Results will be also compared with socio-
demographic and urban data in order to understand the role of other non-climate factors 
such as cause of death, income level, education, sex or age. 
 
The final objective of the sectoral case is the assessment and prediction of temperature-
related mortality, and the development of adaptation measures. The impacts of 
temperatures on human mortality is based on overlaying high resolution temperature data 
provided by the urban climate model UrbClim4, with detailed spatially-referenced mortality 
data provided by ASPB. 

 
 
Identification logic 
 
We used the networks of contacts of ISGlobal and ASPB to explore a wide range of 
institutions, sectors and experts. We considered key policy-makers from institutions at 
different levels, including authorities from the city council, the metropolitan area, the 
regional (Catalonia) and local (Barcelona) public health agencies, the regional climate 
change impact office, the regional institute on working security and health, and several 
public and private hospitals and clinics. 
 
We invited stakeholders from a range of areas of expertise within the domain of human 
health, such as psychiatry, epidemiology, pharmacy, legal and preventive medicine, public 
and environmental health, obstetrics and gynaecology. We additionally contacted experts in 
the domain of animal health, in order to widen the view on the topic and explore potential 
dependencies between animals and humans due to the food chain. 
 
Most of the invited experts belong to the public sector, but we also included people from 
private companies, mainly from the private insurance sector and private hospitals or clinics. 
We also contacted meteorologists, climatologists and geographers to better understand the 
micro-climatic characteristics of the city, the urban (e.g. land-use maps) development of the 
city and the potential risks and threats imposed by local footprint of climate change at long 
time scales. We additionally included experts in socioeconomic inequalities in health to have 
a more general understanding of the impact of micro-scale (e.g. neighbourhoods) 
differences in non-climate factors in the city of Barcelona. 
 
List of stakeholders 
 
This is the complete list of stakeholders that showed interest in the sectoral workshop, and 
that were either contacted by email, phone or in person (NA = No Informed Consent Form 
Signed): 

1. Area: Strategic direction and sustainability culture. Centre: Barcelona City Council. 
Person: Irma Ventayol. 

2. Area: Adaptation and mitigation to climate change. Centre: Climate Change Catalan 
Office (Oficina Catalana del Canvi Climàtic). Person: NA. 

                                           
4 https://www.urban-climate.be/c/urbclimDescription/ 

https://www.urban-climate.be/c/urbclimDescription/
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3. Area: Impacts of climate change. Centre: Climate Change Catalan Office (Oficina 
Catalana del Canvi Climàtic). Person: NA. 

4. Area: Occupational health and risks. Centre: Catalan Institute on Occupational Security 
and Health (Institut Català de Seguretat i Salut Laboral). Person: Anna Francesca Oliete 
Canela. 

5. Area: Climate change, environment and environmental data. Centre: Barcelona 
Metropolitan Area (Àrea Metropolitana de Barcelona, AMB). Person: Elena Lacort Maza. 

6. Area: Climate change and environmental education. Centre: Barcelona Metropolitan 
Area (Àrea Metropolitana de Barcelona, AMB). Person: NA. 

7. Area: Psychiatry and epidemiology. Centre: Psychiatry and Legal Medicine Department 
(Departament de Psiquiatria i Medicina Legal) of the Institute of Neuropsychiatry and 
Addictions (Institut Neuropsiquiatria i Adiccions). Person: NA. 

8. Area: Preventive medicine and public health. Centre: Catalan Council of Pharmaceutical 
Schools (Consell de Col·legis de Farmacèutics de Catalunya). Person: Rafel Guayta-
Escolies. 

9. Area: Obstetrics and gynaecology. Centre: Vall d'Hebron Hospital (Hospital Universitari 
Vall d'Hebron). Person: NA. 

10. Area: Sanitary management (private sector). Centre: La Unió. Person: NA. 
11. Area: Epidemiology. Centre: Research Centre in Animal Health (Centre de Recerca en 

Sanitat Animal, CReSA) of the Institute of Research and Technology in Food and 
Agriculture (Institut de Recerca i Tecnologia Agroalimentàries, IRTA). Person: Sebastian 
Napp. 

12. Area: Arbovirus and arthropod vectors. Centre: Research Centre in Animal Health 
(Centre de Recerca en Sanitat Animal, CReSA) of the Institute of Research and 
Technology in Food and Agriculture (Institut de Recerca i Tecnologia Agroalimentàries, 
IRTA). Person: NA. 

13. Area: Vector-borne diseases. Centre: County Council of the Baix Llobregat (Consell 
Comarcal del Baix Llobregat) and Research Centre in Animal Health (Centre de Recerca 
en Sanitat Animal, CReSA) of the Institute of Research and Technology in Food and 
Agriculture (Institut de Recerca i Tecnologia Agroalimentàries, IRTA). Person: Carles 
Aranda. 

14. Area: Environmental health. Centre: Catalonia Public Health Agency (Agència de Salut 
Pública de Catalunya, ASPCAT). Person: Irene Corbella Cordomí. 

15. Area: Transmissible epidemiological diseases. Centre: Catalonia Public Health Agency 
(Agència de Salut Pública de Catalunya, ASPCAT). Person: NA. 

16. Area: Public health. Centre: Barcelona Public Health Agency (Agència de Salut Pública 
de Barcelona, ASPB). Person: Carme Borrell. 

17. Area: Public health. Centre: Barcelona Public Health Agency (Agència de Salut Pública 
de Barcelona, ASPB). Person: Joan R Villalbí. 

18. Area: Epidemiology. Centre: Barcelona Public Health Agency (Agència de Salut Pública 
de Barcelona, ASPB). Person: Lola Álamo. 

19. Area: Epidemiology. Centre: Barcelona Public Health Agency (Agència de Salut Pública 
de Barcelona, ASPB). Person: Ana Gómez. 

20. Area: Environmental health. Centre: Barcelona Public Health Agency (Agència de Salut 
Pública de Barcelona, ASPB). Person: NA. 

21. Area: Socioeconomic inequalities in mortality. Centre: Barcelona Public Health Agency 
(Agència de Salut Pública de Barcelona, ASPB). Person: NA. 

22. Area: Health indices and their determinants. Centre: Barcelona Public Health Agency 
(Agència de Salut Pública de Barcelona, ASPB). Person: NA. 
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23. Area: Environmental epidemiology. Centre: Barcelona Institute for Global Health 
(Institut de Salut Global de Barcelona, ISGlobal). Person: Xavier Basagaña. 

24. Area: Public health. Centre: Barcelona Institute for Global Health (Institut de Salut 
Global de Barcelona, ISGlobal). Person: NA. 

25. Area: Environmental health. Centre: Barcelona Institute for Global Health (Institut de 
Salut Global de Barcelona, ISGlobal). Person: NA. 

26. Area: Meteorology and flooding risk. Centre: University of Barcelona (Universitat de 
Barcelona, UB). Person: Joan Gilabert. 

27. Area: Meteorology and flooding risk. Centre: University of Barcelona (Universitat de 
Barcelona, UB). Person: NA. 

 
Collection tools 
 
On 19th September 2017, ISGlobal and ASPB organized a sectoral workshop with 20 selected 
stakeholders to explore their needs. The workshop took place at the ASPB headquarters, so 
that we could attract potential stakeholders that more closely interact with the local public 
health agency, and are not directly in contact with scientists and the research community. 
 
We were previously invited to give a talk about current ongoing initiatives on global heat 
health action plans in the event "Action Plan to Avoid the Effects of Heat Waves on Health in 
Catalonia", which was organized by the Catalonia Government on 27th June 2017. We used 
this opportunity to do a small advertisement about the sectoral workshop, and this was 
particularly useful to give visibility and attract potential interested stakeholders. 
 
For the sectoral workshop, stakeholders were contacted by email, and they were asked to 
fill a form with basic information (name, affiliation, area of expertise and contact details). 
We allowed the option to show interest for the initiative, even if the stakeholder had no 
availability for the proposed date and location of the workshop. If this option was selected, 
we interviewed the stakeholder by phone or email. 
 
The workshop lasted two hours, with an initial 45-minutes presentation with the following 
topics: 

1. Brief description of the project: objectives, structure, partners and sectors. 
2. Importance of a heat services for cities: previous results and products in other cities. 
3. The UrbClim model: idea, potential applications, limitations and available simulations. 
4. Non-climate data in Barcelona: mortality and socio-demography by neighbourhood. 
5. Initial proposed idea of the service. 
6. Proposed ideas to stimulate the discussion of the service. 

The presentation was useful to introduce the project, set up the discussion and explain the 
limitations of the project in terms of climate (i.e. model simulations) and ancillary (mortality 
and socioeconomic) data availability. 

 
 
Needs of the user-partner 
 
The physical environment is a key determinant of population’s health and health inequalities, 
and concretely the natural factors such as climate and geography. In this sense, ASPB needs 



 

 
 
 
 

14 

to tackle the impact of climate change on public health in the city of Barcelona. ASPB has 
functional links with different Council departments to formulate strategic documents and 
plans. ASPB is currently collaborating in the resilience and adaptation plan to climate 
change, and participates in different emergency plans like the heat waves emergency plan 
monitoring daily mortality in Barcelona city. Additionally, ASPB participates in the 
monitoring, design and implementation of actions to reduce air pollution and has the 
objective of strengthening the emergency response capabilities in case of vector-borne 
diseases with high qualified professionals in arboviruses and mosquito control. 
 
ASPB needs to analyse the impact of extreme heat (and heat waves) on health by 
identifying the most vulnerable populations and neighbourhoods in the city. This entails to 
determine which indicators of exposure (e.g. build environment and socioeconomic factors) 
modulate the vulnerability. In this sense, ASPB has performed and collaborated in different 
studies analysing the association between extreme heat and mortality, taking into account 
individual level (sex, educational level, age) and area level (socioeconomic or built 
environment) factors. Moreover, ASPB needs to implement and evaluate interventions in 
order to mitigate the effects of extreme-heat on health, taking into account the most 
vulnerable groups. 
 
Needs of the identified stakeholders 
 
During the workshop and interviews, the stakeholders identified the following needs and 
raised the following questions and suggestions: 

• A decision-maker from the Barcelona City Council highlighted that the product should 
be a follow-up of previous services jointly generated with the local meteorological 
agency (project RESCUE), and use the same climate simulation models (WRF at 1km 
resolution from the project METROBS, among others), in order to mount on previous 
initiatives and optimize the use of public resources. The decision-maker strongly 
emphasized that the City Council should have been contacted before and taken into 
account during the elaboration of the project proposal, including the choice of the 
climate model, so that results were directly comparable with previous projects. 
ISGlobal and ASPB explained that the project was an international endeavour 
defining a common methodology for all the sectors, and that the choice of the urban 
climate model was at the base of the project and the consortium. We also explained 
that the expertise of ASPB as end-user had been taken into account during the 
elaboration of the project proposal, and that the workshop was thought to be the 
first contact platform for the interaction with politicians and decision-makers. 
Nevertheless, the explanations did not seem to satisfy the local decision-maker, who 
would have wanted to have been involved from the very beginning of the elaboration 
of the project proposal. 

• ISGlobal and ASPB asked which topics or aspects had not been studied in these 
previous initiatives and methodologies. The local decision-makers said that for 
example they could not study how the urban heat island effect would change in the 
coming decades, and how this would modify the vulnerability of citizens living in 
each neighbourhood. We explained that the urban climate model used in the PUCS 
project, together with the spatially-detailed mortality and sociodemographic datasets, 
could be used to address this question. 

• The local decision-makers also highlighted that previous initiatives did not perform 
sensitivity analyses for the evaluation of urban planning interventions, neither before 
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nor after the interventions. They emphasized the importance of the evaluation of 
greening interventions (that is, changes in environmental conditions due to an 
increase of the amount of green spaces or white surfaces), which in the case of a 
Mediterranean city like Barcelona is particularly important. They commented that the 
City Council had been trying to rehabilitate the interiors of the square-shaped groups 
of buildings, but that no initiative had ever evaluated the environmental impact of 
these interventions. For this particular example, they would be interested in 
evaluating the micro-climate changes that occurred in the past, rather than to 
explore potential changes due to future interventions. ISGlobal and ASPB explained 
that this was technically feasible, but that it would require time-varying maps of 
land-use that were currently not available. 

• A stakeholder from the regional public health agency explained that there was an 
operational early warning system of heat risk in Catalonia, which was coordinated by 
the agency and the local meteorological service. The stakeholder said that although 
the action plan included a real-time monitoring of human mortality in a few hospitals, 
the early warning system only offered warnings of categorised heat indices, with no 
explicit information of mortality risk. ISGlobal and ASPB explained that the PUCS 
project was focused on climate change timescales, and not real-time forecasts, but 
we agreed that the design of the methodology and the objectives of the service 
could be formulated in a way that take into account those of the early warning 
system, so that the service could be easily generalised for example by providing 
more detailed early warnings at the neighbourhood level. 

• A stakeholder suggested that it would be a good idea to include analyses about 
human morbidity, and not only mortality, given that it had a clear economic impact 
(sick leaves, medical costs, ...). The amount of evidence on morbidity is smaller, and 
little is known about how summer temperatures affect hospital admissions. ISGlobal 
and ASPB explained that PUCS was not a research project, and that it should be 
focused on the demonstration of the service. The stakeholder then suggested that 
the product should include the years of lifetime lost as one of the output variables, 
for which it would be necessary to take into account the average life expectancy. 

• Another stakeholder suggested that morbidity could be described through the 
consumption of medicines. Spatially-detailed data on mental health could be 
available through the local network of pharmacies, and the stakeholder opened the 
door to explore the availability of such a dataset. ISGlobal and ASPB explained that 
this would be an outstanding research initiative to be explored in another context, 
but that the aim of the project did not allow performing research. 

• A local geographer indicated that there were better land-use maps than those used 
by the urban climate model, and that could be used to improve the performance of 
the climate simulations. 

• A stakeholder working in the area of occupational health and the prevention of 
associated risks said that there was an increasing need to predict heat stress in 
working environments. The stakeholder proposed to calculate an occupational health 
index for prediction purposes, which takes into account climatic variables such as 
temperature, humidity and winds. This would be useful to better manage the well-
being of employees and anticipate risks at timescales of 1 to 5 years. This kind of 
initiative would be useful to plan occupational actions, for example by determining 
the best season to proceed with outdoor or indoor labour activities. 

• An epidemiologist highlighted that the introductory presentation had been focused 
on tropical nights (that is, minimum temperature above 20ºC) and heat waves (set 
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of 3 or more consecutive warm days), and wondered whether it should also include 
the newly defined concept of torrid night (minimum temperature above 26ºC). The 
scientist also emphasized that we should also consider the cold extreme events and 
several heat indices, such as the humidex. 

• Several stakeholders and epidemiologists emphasized the importance of vector-borne 
diseases, particularly given the local spread of the mosquito "aedes albopictus" that 
can potentially transmit diseases such as Zika. They said that all cases were 
imported for the moment, with no local transmission in the region, but scenarios 
were uncertain. We agreed that the description of these diseases was too complex 
for the project, given that they largely depend on the dynamics of the vector, and 
not so much directly on the climate forcing. 

• A scientist suggested that we could describe the scenario change in the flooding of 
the delta of the Llobregat river, perhaps from a health perspective. ISGlobal and 
ASPB responded that they did not see a clear link between the flooding of the delta 
and human health in the city of Barcelona. But still, they proposed that this question 
was addressed by the emergency planning sector during the replication phase, in 
case that the Barcelona City Council was interested. 

• Local authorities and policy-makers generally agreed that the time horizons they 
usually used were 2030 and 2050. They suggested including at least these two time 
horizons. 

• Several stakeholders suggested that the product should take into account 
socioeconomic variables associated with the use of air conditioning systems and fuel 
poverty. ISGlobal and ASPB responded that there were indices that could be used to 
take into account these mechanisms of adaptation and these sources of vulnerability. 
A stakeholder added that, at climate change timescales, it did not make sense to 
include measures of the availability of heating systems, given that cold spells would 
progressively disappear in Barcelona. We replied that, contrary to the general belief, 
the Mediterranean countries were largely vulnerable to cold conditions. But still, we 
agreed that the product should be focused on heat rather than cold temperatures, 
particularly given the better performance of the applied urban climate model in 
summer. 

• A stakeholder asked if the model provided radiation data, which would be useful for 
the protection of people exposed to outdoor temperatures. ISGlobal and ASPB 
explained that this could be calculated, but that it would require a very detailed 
description of the 3D structure of the buildings. 

• A research scientist explained that the seasonal window of allergies would change as 
a result of global warming, and proposed that we described how changes would 
affect each neighbourhood. This could be modelled through indices derived from 
climatic variables like temperature and humidity. The researcher explained that there 
was microbiological data from the university, and we agreed that this would be a 
very interesting research topic, but that it could not be demonstrated without 
spending substantial efforts on research before. 

• Atmospheric pollution is one of the major concerns of the local authorities and the 
city council. They explained that Barcelona, as a city with Mediterranean climate, 
was largely affected by pollution, and that they had problems to guarantee that the 
European regulations on pollution levels were met during heat waves. They asked if 
we could derive an index of atmospheric stability, or similar. 

• A stakeholder asked if there was any index on child health, for example children 
doing physical exercises outdoors. ISGlobal and ASPB responded that research on 
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human metabolism traditionally had been focused on adults, and little was known 
about children exposed to heat, which would require the development of specific 
models for children. 

• There was a general concern on whether the product would be financially 
sustainable after the end of the project. 

• A decision-maker from the Barcelona City Council suggested that we explored more 
end-user needs through the C40 and ICLEI networks. 

 
 
The main objective of the proposed service is to analyse the geographical inequalities of the 
association between summer temperatures and mortality numbers by sex, age and cause of 
death in the city of Barcelona. The service will not address all of the proposed ideas because 
some of them would either require: 

i) dedicated research, which due to the nature and short time scale of the project, is out 
of the scope of the call (e.g. flooding and vector-borne diseases); or 

ii) the use of other climate models (e.g. follow-up of projects RESCUE and METROBS) or 
ancillary data (e.g. impact of urban planning and use of medicines). 

Instead, the service will address other proposed ideas, such as how the urban heat island 
effect will modify the vulnerability of citizens living in each neighbourhood. Nevertheless, 
many of the discarded ideas might be considered in future research collaborations. 
 
The service will examine how the magnitude of this association varied in space for all the 73 
neighbourhoods in the period 1992-2015. For that purpose, we will use a time-stratified 
case-crossover design and estimate the association between warm temperatures and 
mortality cases by using hierarchical Bayesian models. More specifically, we propose to use 
the model described in Besag et al. (1991), which takes into account the spatial dependence 
of the estimated association among neighbourhoods. The service will be used to study if the 
spatial variability of the temperature-mortality relation is statistically associated with the 
build environment and several socioeconomic indicators available at neighbourhood level. 
 
The service will use high-resolution climate change simulations to take into account future 
changes in the climate determinants of human mortality, and infer how these changes will 
modify (if so) the vulnerability of human citizens in each neighbourhood. If available, the 
service will consider several driving climate models, scenarios of greenhouse gas emissions 
and time horizons (e.g. 2030-2050). The service might also be used to evaluate the impact 
in terms of human vulnerability of hypothetical scenarios of decreased social inequality (e.g. 
reduction of income or unemployment differences among neighbourhoods). 
 
The service will demonstrate the results at the neighbourhood level through a set of maps, 
which might include, but are not restricted to: (i) the increased mortality risk for a 1ºC rise 
in temperature; (ii) the probability that the estimated effect size is different from the city 
average; (iii) the number of expected additional deaths according to scenarios of 
greenhouse gas emissions, or (iv) the temperature of minimum mortality. 
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For the simulation of building energy assessments climate data are required and widely 
used, at least for buildings above a certain volume. In many countries, building codes 
include the description and use of climate data. Nowadays, so-called Typical Meteorological 
Years (TMY), based on long-term meteorological measurements, are generally used. Given 
that meteorological stations generally avoid urban areas, TMY series almost never include 
urban heat effects. Moreover, traditional TMY data sets very rarely account for climate 
change. Hence, up to now climate change and urban effects are widely neglected, mostly 
due to limited availability of data, and low levels of awareness of clients. Yet, it is expected 
that both effects (urban heat island and climate change) have a large influence on the 
energy consumption and human thermal comfort levels of buildings. 
 
For the Building Energy service, Meteotest will enhance its Meteonorm software5 and web 
service to account for urban climate conditions, in particular the urban heat island effect, 
using UrbClim (WP5) output fields. Concretely, this entails the stochastic generation of time 
series of a so-called Typical Meteorological Year, as well as extreme (hot/cold) years, both 
for the current situation and under future climate conditions. INES will then employ 
‘urbanized’ Meteonorm data for Bern and Antwerp to simulate building cooling and heating 
loads, and thermal comfort levels, for three types of buildings (single family house, 
apartment building, office building), using two building standards (historic of 1970 and 
current of 2015) and the IDA-ICE building simulation tool. 

 
 
In the case of building energy, the stakeholder identification is relatively straightforward and 
narrow. Meteorological datasets needed and simulation tools used are clear from the 
settings. The workshop was used as only tool for the collection of stakeholder needs.  
 
INES and Meteotest invited 13 persons to attend the workshop (Table 1): they consisted of 
building engineers, architects, representatives of national standardization bodies, building 
simulation associations, educational staff and the administration of the City of Bern and 
Switzerland. 
 
Table 1: Invited stakeholders (sorted by type) 

Name Background and Affiliation Type Partici-
pation 

Roland Hohmann Swiss Federal Office of Environment (head of section 
climate reporting and adaptation) 

Administration 
(national) n 

Olivier Meile Swiss Federal Office of Energy Administration 
(national) n 

Ralf Maibusch City of Bern, Dep. of air pollution Administration y 

                                           
5 www.meteonorm.com  

http://www.meteonorm.com/
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(city) 

Andreas Rubin Architect Architecture y 

Gerhard Zweifel 
Prof. at Lucerne Univ. of Applied Sciences and Arts 
Lucerne (HSLU), expert at Swiss Engineering and 
Architects association (sia) 

Education, 
standardization y 

Achim Geissler 
Prof. at Univ. of Applied Sciences and Arts 
Northwestern Switzerland (FHNW), President of IPBSA-
CH (Building Performance Simulation Association) 

Education, 
simulation expert y 

Stefan Brönnimann Prof. at Univ. of Bern (dep. of Geography) Education y 

Moritz Gubler Phd cand. at Univ. of Bern (dep. of Geography, topic: 
urban heat/climate change) Education y 

Sofya Antonowa Master student at Univ. of Bern (dep. of Geography, 
topic: urban heat) Education y 

Michel Haller Head of research at SPF, Univ. of applied sciences 
Rapperswil (HSR) Education n 

Dimitrios Gyalistras Synergy BTC AG, expert for building simulation and 
applied climatology Engineering n 

Günther Gantioler TBZ Bozen, building engineer, expert of passive houses Engineering y 

Sven Moosberger EQUA, producer of simulation tool IDA-ICE Simulation tools y 

 
The workshop took place in Bern at 27th September 2017 (15:00-17:30). 9 persons attended 
the workshop (aside the two presenters). 

 
 
During the workshop the different possible options of the climate data were presented to 
the stakeholders. Table 2 shows the available options and declared needs. 
 
Table 2: Data options and declared needs 

Options Opt. 1 Opt. 2 Opt. 3 Opt. 4 Opt. 5 Declared needs 

Period standard warm cold 2050 2070 

2045-74 or 
2051-2070,  
cold, standard, warm 
options 
1996-2015 & 1984-2003 
for comparison 

Temporal 
resolution 10 min. 15 min. 1 hour 1 day 1 month 1 hour 

10 min. for wind modelling 

Spatial 
resolution 10 m 100 m 1 km 10 km 

 
25 m / 250 m 

Duration 1 year 10 years 20 years 30 years 
 

20 years or identical with 
LCA-calculation /-norm 
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Options Opt. 1 Opt. 2 Opt. 3 Opt. 4 Opt. 5 Declared needs 

Parameters* TT GH FF Td RR 

all (RR less important) 
FF/DD important for 
natural ventilation 
modelling 

Formats EPW TMY2/3 IDA-ICE ... … EPW, IDA-ICE 

Type TMY Time  
series    

TMY 

Locations Big cities All cities    (all cities) 

Scenarios B1 A1B A2 RCPxy 
 

A1B / RCP6.0 
(mid scenario: 3°C 
warming till 2100) 

* TT … air temperature, GH … global radiation horizontal, FF … wind speed, Td… dew point temperature, RR … 
precipitation, DD … wind direction 
 
There was a general agreement to the suggested method and data. The stakeholders were 
highly interested in future exchange. 
 
Further wishes and inputs: 
 

- Graphical tools for comparing different climate options (e.g. within Meteonorm) 
- TMY with extreme cold and hot days (question of dimensioning HVAC-equipment) 
- FF/DD also important in context with vegetation on roofs and walls 
- Spatial resolution of 100m x 100m too coarse to take the effect of parks and courts 

into account 
- Temperature is also an important parameter related to metal constructions / facades 

due to dilatation 
- Urban climate data shall help to understand the trade-off between densifying the 

cities and urban heat-effects 
- Urban data is often not used, as current regulations for buildings and city planning 

don’t demand the inclusion of urban and climate change effects. These regulations 
and laws should be updated. 

- Climate data modelling in case of Bern is difficult, as e.g. local and regional wind 
systems (Alpine wind systems and local drainage flows) are important and 
superposed. Modelling results will be checked. 

 
 
In this service, first a comparison of the ‘urbanized’ Meteonorm data (see section 3.1) with 
existing datasets is made before proposing them to users and stakeholders. This comparison 
– the hypothesis is that urban and climate change effects matter – will be the most 
important argument to use this kind of data. 
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In a first step Typical Meteorological Years (TMY) are prepared as they are needed as input 
for building simulations. Two types of TMY exist and both are used in this project: one 
based on measured or modelled time series (hourly values of at least 20 years) – this is 
called the standard method6 - and one based on stochastic generation. Two examples of the 
first type are the sia 2028 datasets7 and NREL's NSRDB1. Meteonorm (Version 7.2)8 is an 
example of the second type. 
 
The most important location for comparison is the meteo station of MeteoSwiss outside the 
city of Bern (Bern/Liebefeld9), with minor urban effect and which data has been used for the 
standard TMY of sia 2028 (period: 1984-2003). Aside this, two other sites in Bern are 
defined: one in the centre of the city (Bern/Bollwerk) and one peri-urban at the edge of the 
built environment (Bern/VonRoll). At both sites long term met stations are located, which 
can be used for further validations. 
 
As stated in chapter 3.1 the final service will include a new model for urban and climate 
effects within Meteonorm software for selected cities in Europe. The following 10 steps are 
planned to reach this goal and to determine the quality of the new model: 
 

1. Access hourly time series of 20 years from UrbClim model data for three different 
sites in Bern for historic (1996-2015 & 1984-2003) and future time periods (2051-70) 
in A1B/RCP6.0 scenario [this results in 6 time series, which are used and addressed 
in the next steps] 

2. Prepare standard method TMY ("Urbclim TMY") based on the 6 time series with 
standard methods1 for standard, cold and warm conditions 

3. Prepare a database with temperature distributions needed for the stochastic model 
of Meteonorm for the 6 locations/periods in Bern and three conditions 

4. Calculate Meteonorm TMY ("Meteonorm adapted TMY") based on the new UrbClim 
based statistics for 6 locations/periods and 3 conditions 

5. Compare existing TMY (Meteonorm 7.2, sia 2028) with new TMY (standard method, 
stochastic method) for historic period at met station for three conditions. As 
reference sia 2028 TMY is used ("Comparison 1") 

6. Simulate buildings based on existing and new TMY (standard and stochastic method) 
for historic period and location of met station and three conditions 

7. Compare results of building simulation of existing and new TMY ("Comparison 2") 
8. Simulate buildings for all 3 locations, 2 time periods, 2 TMY types and 3 conditions in 

Bern, compare simulation results and calculate urban and climate effects 
9. Prepare a database with temperature distributions needed for stochastic model of 

Meteonorm based on UrbClim for all grid points in Bern and Antwerp (and eventually 
other cities) 

10. Calculate Meteonorm TMY for locations in Antwerp and Bern 
 
Figure 1 shows the different comparisons of TMY and building simulation results. Steps 6-8 
are based on Building Performance Simulation (BPS)10. With BPS-Tools energy consumption 

                                           
6 https://nsrdb.nrel.gov/tmy  
7 http://www.energytools.ch/index.php/de/downloads/grundlagenberichte/download/5-grundlagenberichte/47-

klimadaten-sia-2028-de  
8 www.meteonorm.com 
9 The change of this station in August 2006 from Bern/Liebefeld to Bern/Zollikofen will be handled. 
10 Building Performance Simulation; in this study IDA-ICE from EQUA AB (Stockholm) is used. 

https://nsrdb.nrel.gov/tmy
http://www.energytools.ch/index.php/de/downloads/grundlagenberichte/download/5-grundlagenberichte/47-klimadaten-sia-2028-de
http://www.energytools.ch/index.php/de/downloads/grundlagenberichte/download/5-grundlagenberichte/47-klimadaten-sia-2028-de
http://www.meteonorm.com/
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and indoor climate conditions can be simulated. Within the PUCS project a series of 
simulations is planned to show the difference of the results between standard (Meteonorm 
7.2 and sia 2028) and adapted TMY data. Adapted means data that takes into account 
actual and future urban climate effects. The results will then be first compared with other 
research reports in this field to be sure about the quality of the used building models. 
 
To quantify the indoor climate the method proposed in Swiss norm sia 180 2014 will be 
applied. Figure 2 shows the concept of this statistical evaluation and graphical presentation. 
 
Figure 1: Comparison of TMY (climate) and building simulation results. The sia 2028 data 

(encircled in black) is used as reference 
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Figure 2: Comfort zone specification for indoor temperature for buildings without 
mechanical ventilations and/or air conditioning (left) and for buildings with 
mechanical ventilation and/or air conditioning (right) 

 
Vertical axis: Operational11 room temperature [°C]; horizontal axis: sliding average outdoor temperature from 
the last 48h 
 
The simulation results are then displayed as a dot cloud in the graph above. Each dot 
represents an hour of the year. This allows counting the hours with room temperatures 
outside the comfort limits. In office and school buildings this statistic takes in account the 
limited occupation hours of these building categories. 
 
To illustrate the energy aspect, monthly energy consumptions are shown in comparing 
graphs like the example in Figure 3. 
 
Figure 3: Example how comparing simulation results for energy consumption can be 

displayed 

 
 
After the first analysis and validity checks of the results a sensitivity analysis is scheduled to 
understand and determine the most important influence factors, for example outdoor 
temperature in general, solar irradiation, high night temperatures, low wind speeds etc. 
 

                                           
11 Takes in account the temperatures of the inner surfaces. 
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The City of Antwerp, in particular its Disaster Management Department, is responsible for 
the planning and management of different types of disasters on the territory of the city. 
Many of the disasters are related to extreme weather such as heavy rainfall and urban 
flooding, hail, wind storms, and related consequences. 
 
The city is very prone to flooding because of the high urbanisation degree and potentially 
also because of the micro-climate. An earlier study by KU Leuven for the city of Antwerp 
indicated higher observed rainfall intensities in the city centre in comparison with the 
surrounding areas. 
 
Future climate projections and the current knowledge about climate change indicate that the 
winters will become wetter (more and more intense rain storms, less snow) and the 
summers dryer, but with more intense summer thunderstorms. Existing sewer systems have 
been designed based on old rainfall statistics; more intense rainfall intensities hence lead to 
a higher frequency of urban flooding; idem for river flooding. 

 
 
The Emergency Planning service of the City of Antwerp has a good view on the different 
stakeholders involved in the city emergency planning. The most important stakeholders 
were identified by them and invited for a PUCS workshop. These are: 
 

• Antwerp’s Emergency Manager: coordinating the emergency planning of the city; 
• Antwerp’s Federal Emergency Manager: overlooks the emergency planning for the 

governor; 
• Fire Brigade: responsible for the urban flooding, wind storm and other extreme 

weather related interventions; they also conduct post-event surveys;  
• City of Antwerp Climate Adaptation Management: responsible for the implementation 

of climate adaptation plans; 
• City of Antwerp Water Management: responsible for the flood management of the 

city; 
• Regional Traffic Centre: responsible for the traffic management of the region, 

providing traffic information to the wider public;  
• Local Police of Zone Antwerp: responsible for the law and order of their citizens, 

which may be impacted by urban floods, such as the impacts on the traffic; they 
have to facilitate evacuations, etc.; 

• National Defense Belgium: same as Police but for larger event to be coordinated 
nationally such as evacuations; 

• Military Command Province of Antwerp: same as Police but for larger events to be 
coordinated regionally such as evacuations; 

• Main hospitals: they will receive the victims of the extreme weather events; they 
may not be accessible or more difficult to access in case of an urban flood in the 
city;  
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• Main schools: large groups of students affected at the same place in case of an 
urban flood; they cannot reach the school or their home place in case of an urban 
flood in the city; 

• Main elderly homes: large groups of elderly people affected at the same place in 
case of an urban flood; they may not be accessible or more difficult to access in case 
of an urban flood in the city; 

• Federal Health Institute: responsible for the regional health management of the 
citizens; 

• Association of Cultural Heritage Exploitants: representing the cultural heritage 
owners and exploitants; the cultural heritage in the city may be impacted by urban 
floods.  

 
The PUCS workshop was organized in the building of the fire brigade and emergency 
planning service of the City of Antwerp, Brandweer Post Noord, Noorderlaan 69, Antwerpen, 
on September 27th 2017 from 10 am till 1 pm. From the 15 people that were invited, 8 
participated to the workshop. These were people from the following organizations: 
 

• Antwerp’s Emergency Management: 2 persons 
• Federal Emergency Management: 1 person 
• Fire Brigade: 1 person 
• City of Antwerp Climate Adaptation Management: 1 person 
• City of Antwerp Water Management: 1 person 
• Local Police of Zone Antwerp: 1 person 
• Belgian Defense: 1 person 
• Federal Health Institute: 1 person 

 
The programme of the workshop was as follows: 
 

9h30 Welcome (Foyer 2de floor) 
10h00 Introduction of PUCS project and aim of the workshop 
10h15 Current knowledge about climate change and the impacts on the city of 

Antwerp (Patrick Willems, KU Leuven) 
10h35 Emergency planning in the City of Antwerp (Bart Bruelemans, Antwerp’s 

Disaster Emergency Manager) 
10h55 break 
11h15 Discussion / answering questions / making suggestions related to the 

recommended climate services of which the project could develop one 
12h15 Presentation of the follow-up steps 
12h45 Sandwich lunch 

 
The discussion was moderated by the PUCS project partners, Bart Bruelemans (Antwerp’s 
Disaster Emergency Manager) and Patrick Willems (KU Leuven). It consisted of a round 
table discussion based on questions raised by the moderators. A detailed report of the 
discussion items and input from the participants is attached in Annex A. 
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The workshop was very successful since many needs related to “city emergency planning in 
a changing climate” were identified. 
 
The most important need identified was the setup of a forecasting and warning system for 
extreme weather events and urban flooding. Such forecasting and warning system would be 
of help for: 
 

• The fire brigade, to decide on the type of intervention to be prepared for, hence to 
set priorities reg. the equipment. It would reduce the waiting time for the people 
(time till the intervention will take place), and thus would lead to an improved 
emergency intervention service. 

• For the emergency call service (HC112), to communicate about any extreme weather 
event earlier in time, to use the e-form and avoid overloading of the HC112 service. 

• To inform the local people in a real time way and give advice on what to do (e.g. 
close the cellar openings on the side of the street); to offer solutions, tailored to the 
type of event forecasted. Hence, to increase the self-coping capacity of people. 

• To assess the indirect consequences such as electricity shut-down, the unavailability 
of the main traffic roads, etc., which would allow implementation of alternatives such 
as other traffic roads. Also the coping capacity would increase by that. For example, 
in case of a shut-down of the main electricity network, also the traffic lights would 
stop working, which would lead to many more interventions. 

• To forecast which hospitals and/or traffic roads will be flooded, such that alternative 
roads can be searched for. More and more people are treated at home rather than in 
hospitals, which also has to be taken into account. 

• Eventually, to organize the evacuation in case of a severe flood. 
• For the traffic management: to forecast which roads remain accessible (e.g. based 

on the number of cm of water on the road). Also the timing of the flood event is 
important (during the weekend or at the time of heavy traffic; during the night) 

• To close underground parking places beforehand (can also be used for rain water 
storage, hence mitigation of the consequences). 

• For the operational water management, to increase the storage capacity by pumping 
water to the areas where less rainfall is predicted. 

• For the public transportation: to forecast which lines will still be accessible, and to 
communicate this to the people, hence to increase the self-coping capacity of people 
who make use of the public transportation. 

• In case the underground metro tunnels are predicted to flood: the metro entrances 
can be closed beforehand. 

 
One concern about such a real-time forecasting system for extreme rainfall and urban 
flooding are the high uncertainties involved in such forecasting of extreme, local rain storms. 
One has to keep in mind the importance to maintain the high trust of the public in messages 
provided by the authorities. 
 
The project partners clarified during the workshop that the PUCS project did not focus on 
real-time weather forecasting but on services related to climate. In here, climate is defined 
as the statistics of weather events over long time periods. We clarified that we were looking 
for services that need such information about weather statistics. 
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Other needs that were identified and that fit with the focus of the PUCS project are 
knowledge and insight on modified extreme weather conditions and related consequences 
for disaster management and planning. This involves information and insight on the: 

• changes in the frequency of extreme rain storms and pluvial floods; 
• locations and characteristics of the flooded zones: inundation area, maximum 

inundation depth; 
• socio-economic consequences of these pluvial floods (inundated houses, hospitals, 

schools, homes for the elderly, …); 
• impacts on disaster emergency planning needs (fire brigade interventions: pumping, 

sand bags; ambulances; evacuations); 
• impacts on traffic infrastructure including tunnels and metros, and obstructions for 

routes used by disaster emergency vehicles, planning for alternative traffic routes for 
disaster emergency vehicles, in relation to the location and extent of the flood 
(extreme rainfall and flood scenarios). 

 
 
Based on the identified needs related to “city emergency planning in a changing climate” 
and taking into account the climate services focus of the PUCS project, an Emergency 
Planning service is proposed that will deliver: (1) changes in the frequency of extreme rain 
storms and pluvial floods, and related changes in the pluvial flood risk areas, (2) quantified 
impacts on the disaster emergency planning, (3) revised traffic routes depending on the 
inundated areas. It will lead to a climate-proof emergency plan for extreme rainfall and 
pluvial flood related disasters. 
 
For this Emergency Planning service, raw urban pluvial flooding information will be used by 
KU Leuven to simulate urban inundation, integrating surface runoff and inundation models 
with sewer surcharge models, combined with hydrological-hydraulic models of urban rivers, 
and employing a semi-automated approach to calibrate and verify the results based on 
historical flood information. Together with the user (City of Antwerp), a tool will be 
implemented to quantify the socio-economic consequences of pluvial inundation, using 
readily available spatially referenced land use data (locations of houses, hospitals, schools, 
traffic infrastructure such as tunnels, elderly homes, …). In addition, inundation information 
will be coupled to (existing) traffic models to assess the impacts on disaster emergency 
planning needs (interventions by the fire brigade, police, ambulances; evacuations), and to 
compute alternative emergency traffic routes. 
 
The Emergency Planning service will be integrated in Antwerp’s disaster emergency planning 
system. A comparison will be made with current practice, which is largely based on regional 
rather than local information, and which is experience-based rather than science-based. 
 
The City of Antwerp will promote the service in the city networks it is a member of (VVSG-
Flemish Association of Towns and Communes, Flemish Urban Knowledge Centre, 
EUROCITIES, and ICLEI). They also will demonstrate the Emergency Planning service to the 
International Association of Emergency Managers (IAEM), of which they are a member. 
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The urban planning sectoral service case will focus on the (cor)relation between urban 
climate/heat and urban land use structure and development.  
First, the current status of the climate conditions of pilot cities (Prague, Ostrava, Hodonín, 
all CZ) will be explored by assessing the dependency of the temperature distribution on the 
urban structure and identifying the location of the heat hot-spots.  
Second, various urban planning scenarios will be introduced by modifying the city’s land use 
plan and will be combined with different climate development scenarios. The urban planning 
scenarios will represent different city development strategies at different levels of spatial 
detail and decision making processes, including the entire city level as well as the local 
neighbourhood level. The effect of these urban planning scenarios on urban temperature 
conditions will be explored. 
This will be fulfilled by integrating different versions of the land use/land cover input layers 
into the UrbClim model (in particular the Copernicus Urban Atlas Layer and 3D models of the 
cities) and generating corresponding versions of the urban temperature maps.  
 
An online analytical platform will be prepared by GISAT, in order to enable the user to 
visualize and interactively analyse this multi-temporal temperature information, as well as to 
enable dedicated tailored scenario analysis based on climate change modelling and varying 
urban land use datasets.  
Also, the implementation of this service within the infrastructure of the Urban Thematic 
Exploitation Platform, that is being set up by ESA to support the operation of commercial 
Earth observation based urban monitoring services, will be considered. 
 
Such a sectoral service case focusing on urban planning and its relation to urban 
climate/temperature is highly relevant for both public and private/commercial stakeholders.  
For decision makers at different hierarchical levels – ranging from sub-city district 
representatives and city administrations to regional planning agencies and ministries at 
country level – it is crucial to have access to high-quality and reliable scientific information 
about the impact of particular urban planning processes and strategies on the urban 
environment, including temperature conditions. Such impact assessments are needed in 
particular in order to support environmental-friendly policies and urban planning decisions. 
Basically, the decision makers intend to use such scientific information as an argument, 
which will help them to enforce environmental-friendly decisions.  
In addition, most of the larger cities in the Czech Republic are preparing their strategies on 
adaptation to climate change. For this purpose, data and information support is needed. 
Therefore, there will be frequent requests for temperature-related datasets and services 
covering cities and surrounding areas in the near future. 
Moreover, the Czech Ministry of Regional Development is preparing a strategy on climate 
change adaptation at national level. For this strategy, they will need scientific information, in 
particular scenario and prediction modelling services.  
On the other hand, impact assessments of developers’ intentions will soon become 
obligatory in the Czech Republic, according to oncoming Czech legislative norms. In order to 
receive the approval for their intentions, developers will need to order services assessing the 
impact of the planned land use modifications on the local climate/temperature at the spot of 
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their interest. Therefore they are likely to become frequent customers of climate-related 
data and services. 

 
 
In order to collect initial user need specifications, as well as information about the current 
awareness and perception of the urban climate and urban heat problematics, an 
introductory workshop was organized for the urban planning sectoral case. The workshop 
took place in the city of Ostrava, in Slezská Ostrava quarter town hall on 31st June 2017. 
IURS was responsible for the organization of this workshop, as well as for the selection and 
invitation of the participants. Doing so, IURS exploited their very good knowledge of the 
institutions and representatives which are active in the field of urban planning and 
environmental decision making, in particular in Moravian Region (Eastern half of the Czech 
Republic). However, the participation was pretty good balanced geographically, as 
representatives of the capital city of the Czech Republic, Prague, also participated at the 
workshop.  
Naturally, the representatives of the three pilot cities, which are directly involved in the 
project, were invited first. In all cases, representatives of the environmental or urban 
planning, but also of GIS departments participated in the workshop.  
In addition, also representatives of other external institutions, which are not involved in the 
project so far, but could potentially be interested in the topic, data and services or were 
expected to bring some in-depth knowledge of the urban climate problematics, were invited. 
The invitation was accepted by the representatives of the regional development agencies, 
academic institutions and the centre for environment and land assessment. 
In the next phases of the project, also other larger cities from the western half of the Czech 
Republic, as well as regional administrations, ministries and commercial subjects will be 
invited to explore the results of the service and to become potential service customers in the 
future. Moreover, it is planned to search for potential new stakeholders and future 
customers in all other European countries.  
 
Main workshop participants: 
 

• Pilot cities: 
– City of Prague (represented by Maria Kazmukova, who is an expert on urban 

climate/heat and provided a short introduction on the topic) 
– Ostrava city representatives 
– Slezská Ostrava sub-city district representatives 
– Hodonín city representatives (including the major of the city) 

• Regional development agencies (North and South Moravia) 
• Technical University of Ostrava 
• Czech Academy of Science – Institute of Geonics 
• EKOTOXA - Centre for environment and land assessment  

 
The workshop started at 9:00 AM and lasted till 12:30 PM. First, a short introduction of the 
project background and purpose was provided by IURS (Barbara Vojvodikova). After that, a 
detailed presentation was provided by GISAT (Katerina Jupova) on the following topics: (i) 
urban climate and temperature, with particular emphasis on urban heat and its correlation 
with land use structure and development, and (ii) the UrbClim model and the character of its 
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outputs. The presentation also contained slides which served as guidance for the follow-up 
discussion on the topic.  
At the end, a questionnaire prepared to explore the specific user requirements was handed 
around to be filled in by the participants. The outcomes of this questionnaire are 
incorporated into the specification of stakeholder needs, which is provided in section 5.3. 
The rest of the workshop was dedicated to formal and informal discussions. First, a 
moderated discussion took place, during which representatives of all pilot cities described 
their experience with the topic as well as their expectations on data and services, which 
should be provided in the frame of the PUCS project. After that, a lunch break was 
prepared, during which discussions proceeded in an informal manner.  
The workshop was concluded by an excursion to the top of the near mining heap Ema 
(which is abandoned from mining, but still produces SO2 gasses, which are bubbling out 
from the heap on many places). The heap Ema is a source of the local temperature 
maximum and its influence on the surrounding local temperature in the neighbourhood will 
be examined during the project.  
 
During the workshop, all pilot cities as well as other participants made important 
contributions to the topic. However, the main intention of the workshop was to identify the 
gaps in urban climate data and services supply, which can be filled by the service provider 
and, most of all, to gather specific needs and requirements of the present stakeholders. This 
workshop aim was fulfilled successfully and the outcomes and findings are presented in the 
following chapter.  

 
 
First, the awareness of the participants on the topic as well as on already available data and 
services were explored. In general, all workshop participants were highly aware of the topic 
of urban climate/temperature and its connection to urban land use and planning. There 
were two respected experts on climate modelling, a representative of Ekotoxa, which is a 
centre for environment and land assessment, and in particular Maria Kazmukova from the 
City of Prague, who supported the discussion effectively by explaining Prague’s strategy in 
relation with the urban heat and climate monitoring.  
 
Urban heat is perceived as a critical issue, especially in big cities. Both, Prague and Ostrava 
are highly interested in monitoring, predicting and mitigating this negative climate 
phenomenon. However, urban heat is also considered to be an issue in smaller cities, which, 
in this case, has been confirmed by representatives of Hodonín. 
The city administrations are also aware of the strong link between the urban 
climate/temperature/heat and urban land use structure and its planning. The 
administrations intend to mitigate urban heat through effective, environmental urban 
planning. However, it was highlighted that it is always a fight or trade-off between 
environmental and commercial concerns. For example, a decision, which is supporting the 
mitigation of the local heat – like the establishment of a new urban green area –, is usually 
not in the interest of commercial subjects, which would prefer to profit from some 
commercial projects, like e.g. new shopping centres. In order to enforce such 
environmental-friendly urban planning decisions, the administrations of the cities (or 
regions) definitely need high quality and reliable scientific information about the impact of 
urban planning decisions on the urban climate and temperature.  
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It was confirmed, that such information is still missing for the cities in the Czech Republic. 
Only some sporadic in-situ temperature measurements are available at very low density. 
Mainly, the measurements are provided by the Czech Hydrometeorologial Institute, in the 
form of historical data in 500 meters grid step.  
 
Data requirements 
 
The participants stated clearly, that no sufficient data on urban climate and heat are 
available in the Czech Republic and that such data are needed. They would prefer to have a 
continuous coverage of their city representing temperature measurements or estimations, 
like temperature grids.  
 
Regarding the time-scale, they do not necessarily need historical datasets, but are rather 
searching for current data and predictions for the future. In particular, they stated 2030 and 
2050 as the time horizons of interest, which are connected with their long-term strategies.  
 
The main interest is put on the high resolution data, preferably under 25 meters. This high 
resolution information is crucial especially as a support for decision making processes at the 
local or city-neighbourhood level, where coarser resolutions would not suffice. At the entire 
city level, also coarser resolutions could be sufficient for some strategical analysis. However, 
this requires time series in order to support the monitoring of long term trends and urban 
planning strategies at this scale. 
 
Of course, the data and information provided has to be accurate and reliable, which requires 
their proper validation using preferably some in-situ reference measurements.  
 
It is usual, that the city administrations have an expert GIS department, working with 
standard GIS SW environments like ESRI or QGIS. Therefore, they would accept the 
datasets in any type of standard GIS format. GeoTIFF raster is, for example, perfectly fine 
for them. In addition, they would appreciate to receive some aggregated statistics at the 
level of administrative units.  
 
Services requirements  
 
During the workshop, also the requirements on specific value-added services built upon 
climate/temperature datasets, were discussed. The participants stated that an interactive 
online platform for data exploration and interactive analysis would be appreciated. However, 
such platform has to be very simple and user friendly. 
 
The next step was to identify a specific use-case as an example or demonstration of the 
service, which could be interesting for the users and whose outputs could serve them as an 
argument for environmental-friendly urban planning decisions. Not only the pilot users, but 
also other participants, e.g. regional development agencies, provided similar proposals for 
such a use-case. 
In general, such a use-case should illustrate the impact of an urban planning decision on the 
local urban climate/temperature conditions. It should model different scenarios of the urban 
land use development and show how the temperature conditions would be modified, after 
application of each urban planning scenario. This can be realized at the very local level – 
e.g. through exploration of different development scenarios for one small square 
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(establishment of the recreational park, distribution of parking lots, construction of shopping 
centre or high office building). The same type of service dealing with various urban planning 
scenarios can however also be applied at the level of the entire city, such that the impact of 
various city planning strategies can be modelled.  
For Hodonín, a specific use case has been identified, dealing with different development 
scenarios at the very local level: the exploration of how the local temperature will be 
influenced in case that the local gardening colony will be transformed into an 
industrial/commercial area or other urban land use. Also, Hodonín asked for the exploration 
of the modifications in the temperature conditions related to the planned construction of the 
highway bypass around the city.  
For Ostrava, the initially required use-case was the exploration of the influence/impact of 
three heat heaps (related to the local mining activity) on the city’s climate.  
 
For both larger cities involved – Ostrava and Prague – the impact of their long-term urban 
planning strategy on the climate/temperature conditions in the city and the surrounding 
area would be of major interest. This includes the requirement for different scenarios and 
predictions until 2030 and 2050. 
 
Main conclusions: 
 

• Users are highly interested in the topic of urban climate/heat 
• Urban heat is perceived as a big issue 
• They are aware of the linkage between urban land use and urban 

climate/temperature 
• They support sustainable development of the cities – need to address environmental 

issues, including urban climate in the decision making processes 
• Biggest climate issues: urban heat, torrential rain events, floods 

 
What the data/services are needed for: 
 

• As a scientific support for decision making processes, in particular: 
– As an argument for environmental friendly land use planning decisions (use-

cases) 
– Strategy for adaptation on climate change – has to be prepared by each city 

in the Czech Republic 
– Environmental Impact Assessment (in the frame of approval procedures for 

developers) 
 
Data/services needs: 
 

• Sufficient data on urban heat/climate are missing 
• Only very coarse resolution data available, from in-situ meteorological measurements 
• There is a need for climate datasets like urban temperature grids  
• Time series and predictions are also required 
• What is important: 

– Accuracy, reliability 
– Spatial resolution (the higher the better, preferably under 25 meters) 
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Based on the project proposal, the users’ requirements and the feasibility of available input 
data and modelling methods, the following three main types of services are proposed for the 
urban planning use case: 
 

• Integration of Copernicus Urban Atlas Layers and 3D city models into the UrbClim 
model and generation of time-series of temperature maps for each pilot city 

• Visualization and interactive analysis of the urban temperature maps (time-series) 
through an online analytical platform developed by GISAT 

• Modelling of land use planning scenarios 
 
First, the more detailed input land cover / land use datasets (than the currently used 
Corine Land Cover layer) will be collected and integrated into the UrbClim model, in 
order to increase the spatial resolution and accuracy of the results – this will cover: 

• Copernicus Urban Atlas Layer (0,25ha MMU) – for City of Ostrava and Prague 
• Local urban planning database for Hodonín City (which is not covered by Urban 

Atlas) 
• 3D model from OSM (available for all three cities) 
• Precise 3D model of the City of Prague 

 
Using these datasets, temperature maps for all three cities will be generated, in hourly step 
and in time series, including the year 2012 (defined by Urban Atlas reference year), as well 
as predictions until the years 2030 and 2050.  
 
The basic set of the maps will be generated for all three cities in 100m spatial resolution. 
After that, the resolution will be refined through the integration of 3D models and a high 
resolution version (10 meters) of the temperature map will be prepared. This will fulfil the 
users’ requirement with respect to spatial detail, which is a resolution below 25 meters.  
 
Second, an interactive online platform will be prepared, for data visualisation, multi-
temporal interactive analysis and scenario modulation/modification. Time-series of 
temperature maps will be integrated into this platform, in order to provide the users with a 
simple visualisation and analytical tool. The tool will also have functionalities for statistical 
assessments at the level of analytical units, including raster values aggregation, interactive 
selections of units of interest and their benchmarking.  
 
Third, various urban planning scenarios will be introduced by modifying the input land 
cover/land use layers. This will be done for various levels of spatial detail, i.e. the entire city 
level and local neighbourhoods. The impact of urban land use structure modification on 
temperature distribution will be observed and assessed, at the city level also in the sense of 
meeting the goals/thresholds of climate change adaptation strategies.  
 
In order to enable the users to modify their development scenarios on their own (through 
modification of the input land cover/land use layers), the interactive tool will allow users to 
modify the input land use layer and explore the impact of these modifications on the 
UrbClim model results, represented by temperature maps. 
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Active mobility, i.e. walking and cycling, is an important alternative to car use, especially in 
cities. Active mobility improves health, saves space and is environmentally friendly. Hence, 
an increasing number of cities – including the demonstration city Vienna – aim at making 
walking and cycling more attractive. Vienna’s Urban Mobility Plan12, for instance, has a focus 
on improving the conditions for pedestrians and cyclists so as to contribute “to an easing of 
the burden on public transport and infrastructures for car traffic”. 
 
The attractiveness of active mobility is influenced by a number of factors, including 
meteorological conditions. Weather and climate affect the behaviour of cyclists and 
pedestrians (see e.g. Ahmed et al. 2010; Attaset et al. 2010; Brandenburg et al. 2007; Flynn 
et al. 2012; Motoaki and Daziano 2015; Nankervis 1999; Thomas et al. 2013). Several 
studies have, for instance, found a non-linear relationship between temperature and cycling 
demand and a negative influence of rain and wind (see e.g. Ahmed et al. 2010; Gebhart and 
Noland 2014; Helbich et al. 2014; Kim and Mcdonald 2016). Hence climate change may alter 
the attractiveness of active mobility by leading for instance to a rise in days with increased 
heat stress or to changes in (extreme) precipitation or wind patterns. Taking climatic 
aspects into account thus represents a relevant factor when trying to enhance the comfort 
and attractiveness of active mobility. Knowing about a city’s current and future climate 
attractiveness for walking and cycling – which may show spatial as well as temporal 
variations (e.g. typical daily and seasonal cycles) – allows to: 
 

• support cyclists and pedestrians in finding the climatically most comfortable routes 
(e.g. routes least affected by wind, heat, etc.), and 
 

• identify stretches of lanes and routes that are for example particularly exposed to 
heat or wind now and/or in future and hence show needs for special adaptation 
measures (e.g. shading, greening, water dispensers, etc.) in order to improve the 
climate resilience of active mobility. 

 
The “active mobility climate service” is planned to provide this kind of climatic information 
and hence to support improving the comfort of active mobility. The sectoral case will be 
implemented and demonstrated in Austria’s capital, Vienna, by JOANNEUM RESEARCH (JR, 
as the “purveyor”) and Bike Citizens (as the “end-user”) and primarily focus on cycling as a 
first stage. JR has vast experience in modelling the impacts of climate change on different 
economic sectors and activities. The start-up company Bike Citizens offers various tools and 
products with respect to urban cycling. It acts as user-partner in co-designing and 
demonstrating the added value of the service. 
 
Bike Citizens was founded in 2011 by two former bike messengers. It aims to make cycling 
more attractive and improve the quality of life in cities. For this purpose, Bike Citizens offers 
its partner cities three kinds of products: (i) digital guidance for citizens through an online 
route planner & app, (ii) local cycling promotion (branding, incentive systems, online 

                                           
12 https://www.wien.gv.at/stadtentwicklung/studien/pdf/b008443.pdf [Accessed: October 2017]. 

https://www.wien.gv.at/stadtentwicklung/studien/pdf/b008443.pdf
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magazine, etc.) and (iii) the tool “Bike Citizens Analytics” which analyses tracked cycling 
data. With its mission to steadily improve the comfort and attractiveness of urban cycling, 
Bike citizens aims at continuously upgrading and extending their services and – in this way – 
at contributing to a rise in a city’s modal share of cycling. Since climate information has not 
been considered yet, Bike Citizens is interested in a service that provides information on a 
city’s current and future climate attractiveness for cycling. This information is intended to be 
integrated in the “Bike Citizens Analytics” tool.  

 
 
User and stakeholder needs were collected by means of a workshop that took place on 19th 
September 2017 in Vienna. The workshop was preceded by the identification of relevant 
local stakeholders, which formed the first step in the user needs collection process. 
 
Stakeholder identification process 
 
As active mobility touches on several topics, including urban & traffic planning (pedestrian 
ways, cycle paths), environment & climate (climate and environmentally friendly modes of 
transport), and health, these topics formed the basis of the stakeholder identification 
process. Starting from this thematic foundation, the main focus was the recognition of 
relevant administrative departments at the city level since the planned service is intended to 
support their efforts in making cycling (and walking) more attractive. In addition, 
appropriate associations, companies and administrative departments at national level were 
identified. Two main sources of expertise were used in the stakeholder identification 
process: (i) Bike Citizens themselves and (ii) the Climate Change Centre Austria (CCCA)13. 
The CCCA is a contact point for researchers, politicians, the media, and the public for all 
questions concerning climate research in Austria. Besides strengthening Austrian climate 
research CCCA promotes science transfer and advices politics and society. Both institutions 
provided valuable hints and contact persons at potentially relevant institutions. 
 
Figure 4 gives an overview of the identified and invited local stakeholders. These include 
various administration departments of the City of Vienna that deal with mobility, urban 
planning, road construction, environment and climate, as well as companies owned by the 
City of Vienna. The Mobility Agency Vienna, for instance, aims at increasing the modal share 
of active mobility and promotes cycling and walking by means of campaigns, awareness-
raising, service and innovative projects. TINA Vienna supports the City of Vienna in terms of 
smart city, energy and urban future topics, including mobility. WiG, a non-profit company of 
the City of Vienna, is contact partner and competence centre for health promotion in Vienna. 
The identified stakeholders at the “national” level include germane departments at ministries 
as well as associations dealing (amongst others) with mobility and traffic. 
 

                                           
13 www.ccca.ac.at/en 

http://www.ccca.ac.at/en
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Figure 4: Identified relevant stakeholders invited to the workshop 

 
 
People from seven different institutions registered for the workshop. Two additional 
institutions articulated general interest but were not able to participate. Due to withdrawals 
at short notice, seven participants from five different stakeholder institutions (including user-
partner Bike Citizens) finally attended the workshop14. These include: 
 

• MA 18 Urban Development and Planning (Mobility Strategies), City of Vienna15: The 
department for mobility strategies deals with planning issues regarding the urban 
and regional transport infrastructure. Tasks include strategic considerations that 
coordinate settlement planning and transport networks. The department’s focus lies 
on the transport-system-spanning and spatial-design-related handling of transport 
networks and nodes that are of importance for Vienna and its surroundings. The City 
of Vienna is trying to get its citizens to switch to environmentally friendly transport 
modes and therefore regards the planning for pedestrians and cyclists as highly 
important. 
 

• MA 22 Environmental Protection, City of Vienna: The primary objective of the 
department for environmental protection is to avoid environmental pollution and to 
integrate environmental protection into all relevant policy areas (e.g. spatial 
planning, energy, transport) through a preventive, holistic and collaborative 
approach. The department consistently implements new projects to bring 
environmental protection into as many fields as possible (administration, politics, 
economics, science, citizens). Areas of activity include the protection of nature, air 
quality management, waste management, noise and noise prevention, sustainable 

                                           
14 Stakeholders who articulated interest, but didn’t manage to attend the workshop will be informed on project 

progresses and upcoming events along with the workshop participants. 
15 MA ... Magistratsabteilung (municipal department) 
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development, sustainable management, spatial development, environmental law, 
and environmental communication. The department also provides the theme city 
plan “Wien Umweltgut” with spatial data on the environmental situation in Vienna to 
e.g. point to protected areas or environmentally friendly mobility by bicycle and 
public transport. 
 

• MD Coordination of Climate Protection, City of Vienna16: The department for the 
coordination of climate protection activates, plans, coordinates and supports the 
implementation of the climate protection programme together with other bodies and 
departments. It engages in public relations activities as well as information and 
awareness-raising within and outside the municipal administration. The activities of 
the department are based on the two pillars of climate policy: adaptation & 
mitigation. The thematic foci include but are not limited to: energy, urban planning 
and mobility. 
 

• VCÖ – Mobility for the Future: The VCÖ is an Austrian association that supports 
ecologically compatible, socially equitable and economically efficient mobility. It 
addresses transport problems and points out solutions. The aim of the VCÖ is a 
transport system that provides fair mobility services to all people irrespective of their 
age, sex and social status and reduces the environmental and human impacts of 
traffic. Its main tasks include political and public relations work. Most of their experts 
working on single topics and contents are not in-house staff but part of a strong 
network of people assisting the VCÖ with particular issues and inquiries. Cycling 
represents one of the topics the VCÖ is addressing.  
 

• Bike Citizens (user-partner): As mentioned above, Bike Citizens provides a set of 
tools and services with the aim to make urban cycling more attractive. Its cycling 
app is available in more than 450 cities worldwide and offers offline navigation, route 
planning and tracking of cycled routes. The Bike Citizens App is specifically designed 
for the needs of cyclists. It favours cycle paths and side streets and avoids busy 
main streets. It furthermore provides information on Points of Interest while riding 
(e.g. cafés, cash dispensers, museums, etc.) and offers pre-packaged bicycle tours 
for discovering a city. Based on the information from anonymous cycle route logs 
from the Bike Citizens App, Bike Citizens Analytics provides important insights on the 
behaviour patterns of cyclists, such as the use of routes, velocities, and waiting 
times. Furthermore, Bike Citizens has developed the Bike Benefit Programme, an 
incentive scheme that rewards routes travelled by bicycle with discounts, products 
and special prizes from local businesses. 

 
 
Workshop setting 
 
The workshop consisted of two parts with presentations and two participatory exercises. 
Presentations included introductions to the PUCS project and to the concepts and 
components of the planned “active mobility climate service”. These components include (i) 
VITO’s urban climate model “UrbClimTM”, (ii) Bike Citizens’ data tool “Bike Citizens Analytics” 
and (iii) JR’s weather and climate service “WEDDA®”. The participatory exercises dealt with 

                                           
16 MD … Magistratsdirektion (municipal directorate) 
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questions about the participants’ previous use of climate data and services as well as their 
requests and needs towards climate services for urban cycling (or active mobility in 
general). Table 3 gives a detailed overview on the workshop setting. 
 
Table 3: Workshop setting / procedure 

Duration 
(minutes) Activities Format, materials, etc. 

~10 Welcoming address 
(including workshop objectives and structure) 

Materials: Slides with structure/programme 

~10 Introduction of participants Questions: name, institution, main tasks 

Presentations – Part 1 

~10 Introduction to the project PUCS 
- Presentation of project framework and project 

rational (“user need driven”) 
- Motivate for co-creation of tailored climate 

services 

Format: Presentation 
Materials: PowerPoint slides 

Participatory exercise – Part 1 

~30 Previous use of climate data and services 
1. Are you already using climate data or climate 

services? 
a. In which areas / for which purposes? 
b. In which formats? 
c. What is your experience so far? 

2. How are they integrated in internal processes / 
programmes / tools? 

3. If climate data and services have not been used 
so far, why not? 

a. Are there any barriers? 

Format: Round of questions & moderated 
discussion; 

 Questions were projected onto 
the wall; 

 Participants wrote down their 
most important points; 

Materials: flipchart, post-its, pens 
 

Presentations – Part 2 

~40 Introduction to climate services for active 
mobility: components & concepts 
- The urban climate model “UrbClimTM” 
- The data-tool “Bike Citizens Analytics” 
- The weather and climate service “WEDDA®” 

Format: Presentation 
Materials: PowerPoint slides 

Participatory exercise – Part 2 

~70 Requests & needs towards climate services for 
active mobility 
1. What questions related to urban cycling (or active 

mobility in general) & climate are of particular 
interest to you? 

2. What does the perfect climate service for your 
field of activity look like? 

a. What spatial and temporal resolution, what kind 
of data / delivery formats, ability to be 
integrated vs. stand-alone, etc. 

Format: Round of questions & moderated 
discussion; 

 Questions were projected onto 
the wall; 

 Participants wrote down their 
most important points; 

Materials: flipchart, post-its, pens 
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Duration 
(minutes) Activities Format, materials, etc. 

b. What forecast or projection horizons are of 
particular relevance (hours, days, weeks, 
months, 10-20 years, 50 years, …)? 

3. What benefit do you expect from a perfect climate 
service? 

~10 Summary & Outlook Materials: Slides with outlook 

 
A summary of the stakeholder needs identified during the workshop follows in chapter 6.3. 
For a detailed documentation, including the workshop minutes, see the workshop report on 
active mobility in appendix A. 

 
 
Previous use of climate data and services 
 
Most of the institutions that participated at the stakeholder workshop have already been 
using weather or climate data and information to some extent. For example, in the area of 
environmental protection, the City of Vienna makes use of real-time data on the 
parameters temperature and wind to calculate the dispersion of pollutants (e.g. NOx, 
ozone). In the context of mobility, meteorological data has already been used to some 
extent to analyse the impact of weather on the cycle traffic. For this purpose, data from 
Vienna’s permanent cycle traffic monitoring stations has been combined with data on 
temperature, precipitation and snowfall. The information gained from the combined analyses 
of these data enters strategic planning processes. Regarding urban and spatial 
development, in general, climate data and services are used in selected pilot projects, but 
not systematically (due to financial limitations and a lack of awareness at the level of 
command). Since there is no consistent system in place that specifies when to consider what 
kind of climate data, it usually depends on the individual interest of the persons involved 
whether climate data is taken into account in urban development procedures. 
 
The mobility association VCÖ makes hardly any use of climate tools and data internally, but 
uses the resulting information if handled and processed by external experts. The gained 
information serves the purpose of supporting particular measures or recommendations 
provided to decision makers – at a general, national, state or local level. Furthermore, the 
information is used to describe the status quo and projections. 
 
User-partner Bike Citizens has some experience with using weather data. Its incentive 
system “Bike Benefit Program”, that rewards people for using the bicycle, includes a 
weather-dependent reward component, i.e. higher rewards are achieved when cycling for 
example in heat or rain. In addition, Bike Citizens has also tested the integration of weather 
forecasts into their routing app to inform users about the likelihood of rain within the next 
few hours. According to their experience, the spatial accuracy with respect to rain is 
however limited. 
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Requests & needs towards climate services for urban cycling / active mobility 
 
The workshop participants took two distinct perspectives when reflecting on their needs 
towards climate services for urban cycling (and active mobility in general): (i) the 
perspective of a cyclist (or pedestrian) and (ii) the perspective of urban developers, traffic 
planners and public authorities. In other words, two different target groups were identified. 
 
From the perspective of a cyclist (or pedestrian), climate data in the sense of long-term 
projections was seen as of rather minor interest. What the workshop participants perceived 
to really count was weather data, both in the sense of real-time and short-term forecasts. 
The participating stakeholders listed the following requirements for a “perfect” climate 
service for cyclists (or pedestrians): 
 

• High spatial resolution (10m-100m) 
• High temporal resolution (real-time querying) 
• Short-term forecasting time horizon (ranging from hours to days, possibly also 

weeks) 
• Meteorological parameters: temperature, precipitation, wind, radiation. In the case 

of real-time querying, UV and ozone levels and levels of other air pollutants were 
considered interesting as well. 

• Combination with other services, e.g. indicating drinking fountains, bicycle repair 
shops, bicycle parking places, pleasant places 

• Combined mobility services (weather-dependent) 
• Freedom from barriers, as far as possible: For example, if the service is only 

accessible with a smartphone, then this represents a barrier for elderly people. 
 
The second type of service in which participants showed interest is a tool that supports 
urban developers, traffic planners and public authorities in strategic planning. That is, a 
service that on the one hand analyses the influence of weather and climate variability on 
cycling (or the modal choice in general) and on the other hand shows the climate 
attractiveness of single routes and how this attractiveness might be improved. The 
participating stakeholders also showed a need for concrete figures about the impacts of 
adaptation measures, e.g. estimates on how many cyclists would use a certain route if it 
was shaded or greened. Mentioned questions of interests and requirements for a “perfect” 
climate service for planning purposes included: 
 

• The impact of weather variability (rain, heat, etc.) and local conditions (e.g. parks, 
avenues, rivers) on cycling and preferred infrastructure (routes with/without cycle 
paths) 

• The impact of weather variability on transport mode choice in general and eventual 
differences over the course of the day 

• The city’s climate attractiveness for cycling / active mobility and its change in the 
course of the year 

• The impacts of climate change on the attractiveness for cycling / active mobility and 
on the shift potential (i.e. the potential for a shift from motorised to non-motorised 
private transport), including the corresponding economic effects 

• A comparison of different cities (with respect to the weather / climate sensitivity of 
cyclists and the climate attractiveness for cycling) 
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• Data-based support for the prioritization of adaptation measures, including the 
provision of figures on the number of people affected (e.g. the number of cyclists / 
pedestrians regularly exposed to extreme heat stress at a particular crossing / traffic 
light) 

• The identification and consideration of target groups, i.e. who (which socio-economic 
group) is exposed to uncomfortable climatic conditions and would benefit from a 
particular adaptation measure 

• Weather-dependent forecasts on the demand for bicycle compartments in 
trains / trams / metro and on the demand for additional public capacity (as the 
bicycle is a complement to train and urban public transport) 

• The provision of recommendations for planning and action 
• Temporal resolution: need to concentrate on peak congestion times 

 
No particular requirements regarding the integration in existing tools were mentioned by 
the participating stakeholders, but making use of already existing tools – such as the 
intermodal routing system “AnachB” and the tools of Bike Citizens – was considered 
beneficial by the participants 

 
 
Since real-time weather data and short-term weather forecasts are somewhat out of the 
scope of the PUCS project, the service to be co-created with user-partner Bike Citizens will 
mainly aim at satisfying needs related to the above mentioned second climate service type, 
i.e. a tool that aims at providing valuable information to urban developers, traffic planners 
and public authorities for infrastructure planning. Setting up the planned climate service for 
active mobility requires the following steps: 
 

1. Calculating response functions:   
Modelling the weather and climate sensitivity of urban cycling 
 

2. Determining the climate attractiveness:   
Applying the response functions on current and future climatic conditions 

 
3. Integrating the information:   

Integrating the climate information into the “Bike Citizens Analytics” tool 
 
Step 1: Calculating response functions 
 
Within step 1, the tool box provided by JR’s WEDDA® service will be used to derive the 
weather and climate sensitivity of cycling in Vienna, i.e. how cyclists respond to hour-to-
hour, day-to-day or season-to-season variations in meteorological conditions. WEDDA® 
(“WEather Driven Demand Analysis”) is a service that consists of analysing a company’s or 
activity’s weather and climate sensitivity, which is then used as a basis for providing e.g. 
weather-based short-term (i.e. 10-day-ahead) forecasts on important business indicators 
(e.g. sales, visitor numbers) or activities. Using climate scenario data instead of short-term 
weather forecasts as an input to WEDDA® also allows for climate change impact 
assessments. Due to a diverse WEDDA®-clientele, a collection or “library” of response 
functions has been developed over the years, indicating the weather and climate sensitivities 
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of e.g. different leisure and touristic activities (e.g. skiing, indoor-climbing, swimming, 
museum visits), electricity demand or the demand for beverages. For the planned active 
mobility service, WEDDA®’s “library” of weather and climate response functions will be 
enlarged by city-specific weather and climate sensitivities of cyclists. These sensitivities will 
be derived using tracking data provided by Bike Citizens as well as data from Vienna’s 
permanent cycle traffic monitoring stations together with data on past meteorological 
conditions (temperature, humidity, wind, precipitation, thermal comfort, etc.). Specifically:  
 

• The tracking data includes journeys of people using the Bike Citizens App (with 
tracking mode) for Vienna and its near surroundings between 01.01.2015 and 
31.08.2017. The data covers the following information: track ID, starting time, end 
point, and duration. Tracks in turn consist of single points with the following 
information: longitude and latitude, metres in altitude, and time difference to the 
preceding point. 

• Data from the permanent cycle traffic monitoring stations is available for 13 counting 
stations between 01.01.2011 and 31.08.2017 in daily resolution. 

• Meteorological data will be provided by UrbClim, using climate forcing data from re-
analysis archives, as well as local measurement stations. 

 
This first service step will result in city-specific models and functions on how Viennese 
cyclists respond to changes in meteorological conditions. These response functions may vary 
from city to city, e.g. due to differences in the cycling infrastructure and culture. Potential 
differences between cities may become apparent in the second stage of the PUCS project, 
where it is planned to expand the active mobility service to further European cities. 
 
This first part of the service already responds to some of the articulated stakeholder needs. 
As far as financial and temporal limitations permit and the required data are made available, 
the weather and climate sensitivity of further transport modes – including walking and public 
transport – may be analysed as well17. However, to begin with the main focus of the service 
will be on cycling. 
 
Step 2: Determining the climate attractiveness 
 
In a second step, the information on the derived weather and climate sensitivity will be 
merged with high resolution data on Vienna’s current and future conditions with respect to 
cycling-relevant meteorological parameters (i.e. temperature, humidity, wind speed, 
precipitation, thermal comfort, etc.). Urban climate data will be provided by project partners 
VITO (UrbClim) and KU Leuven (downscaled precipitation). Merging these types of 
information will display Vienna’s climate attractiveness towards cycling under current and 
future climatic conditions. This includes information on (i) spatial variations in Vienna’s 
climate attractiveness towards cycling, i.e. which parts of the city are particularly exposed to 
meteorological conditions considered unattractive by cyclists under current and future 
climate conditions, as well as information on (ii) temporal variations in Vienna’s climate 
attractiveness towards cycling, i.e. how the climate attractiveness changes over the course 
of a typical day or year. To begin with, future climatic conditions are planned to be 
displayed for the 2050s for one or two Representative Concentration Pathways (RCPs). 

                                           
17 This requires time series data on pedestrians and public transport usage. The former is however limited (see 

the workshop report in Annex A), whereas the availability of the latter has to be checked.  



 

 
 
 
 

43 

 
The resulting maps and figures will allow answering questions such as  
 

• Which routes show the highest exposure to extreme heat at typical summer days? 
• How will heat stress change in future? 
• How often do wind speeds occur that cause reductions in cycle traffic of xx%? 
• … 

 
Step 3: Integrating the information 
 
In the last step, the integration of the climate information into the “Bike Citizens Analytics” 
tool in the form of a prototype is planned. This might be accomplished through an additional 
layer which shows the climate attractiveness towards cycling. This way, maps on cycle 
traffic volume, waiting times and route selection may be compared or merged with maps on 
climate attractiveness. 
 
Figure 5: Some examples of the “Bike Citizens Analytics” tool 

   
 

 

 
 
The Special Superintendence of Rome (Soprintendenza Speciale Archeologia, Belle Arti e 
Paesaggio di Roma) (SSBAR)) is an organisational structure of the Italian Ministry of Cultural 
Heritage and Tourism (MiBACT) and has the institutional objective to preserve and promote 
the archaeological heritage of the City of Rome. It is also in charge of curating, preserving 
and making accessible some of the most important cultural heritage of the world, including 
the central Archaeological Area of Rome. It manages a wide number of archaeological sites 
and museums, among them Caracalla’s Baths and Testaccio, with a large number of visitors 
each year. Last year for example the number of tourists in the central area of Rome, 
including the Colosseum and Roman Forum, was over 6.5 million. 
SSBAR deals with the development and protection of the area enclosed by the ancient 
Aurelian Walls (see Figure 6) and a few other sites outside the walls. Its tasks include 
amongst others:  
 

• control and verification of underground activity inside the territory under its 
responsibility; 

• execution of excavations and archaeological surveys; 
• control and verification of any activity concerning monuments and artworks; 

Cycle traffic volume Waiting times Route selection 
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• control on the activity of urban planning concerning protection of the Roman 
heritage; 

• study, knowledge gathering, cataloguing and preservation of the heritage brought to 
light through excavations and archaeological investigation; 

• organization of exhibitions and conferences, and divulgation of specialized 
knowledge through educational services; 

• maintenance, conservation and restoration of monuments, artworks and artefacts 
under its custody; 

• publication of scientific studies, exhibition catalogues, etc. 
 
Figure 6: List of sites managed by SSBAR within the Aurelian Walls of Rome.  

 
 
 
Within the PUCS project, SSBAR wants to enhance its capacity to deal with the effects of 
climate change that is expected to damage fragile materials from intense precipitation but 
also to worsen the conditions for touristic activities. Indeed, increased heat stress and 
extreme rainfall can cause serious health risks for tourists queuing and visiting open air 
Roman cultural heritage. In the last years, visitor statistics indicate growing visitor numbers, 
creating extra pressure on the management of the maintenance and exploitation of the 
already very popular touristic sites. 
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In the past SSBAR has already organised, in collaboration with national and international 
research institutes, experts and researchers qualified in risk management, surveying and 
diagnosis in different field, meetings on the impacts of climate change. An important study 
and initial problem statement is that, at the moment, too many tourists want to visit the 
same popular monuments in Rome, resulting in long waiting queues. Being the monuments 
in the centre of the town there is also a traffic problem and problems bound with rains and 
water. The tourists complain about heat stress, air quality and allergies (pollen).  
 
With this problem statement in mind, potential participants of the local stakeholder 
workshop will come from the following 5 groups: 1) direct responsibles of historic 
monuments, 2) the City of Rome as the local government, 3) organisations with a strong 
background on the local climate and air quality situation/data availability, 4) tourist 
organisations such as organisers of tourist tours and 5) the Vatican.  
 
For the first group of stakeholders, the Superintendence has decided to involve in the 
workshop as stakeholder the directors of two interesting monuments for their strategic 
position in the archaeological and central area of Rome: The Baths of Caracalla and 
Testaccio. 
 
The first one, the Baths of Caracalla also known as The Termae Anthoninianae, some of the 
best preserved imperial building of the ancient times. They were built in the southern part of 
Rome, under emperor Caracalla, and were finished in 216 A.D. They exhibit the rectangular 
plan typical of Imperial spa centres and was not simply a place for bathing, sport and 
health, but it was also a place of study and for relaxing. Entrance to the heart of the 
building was by one of four porticos on the north-east face. Around the centre of the 
structure the various parts of the spa are found in sequential order: the "Calidarium", the 
"Tepidarium", the "Frigidarium" and the "Natatio". There are also other zones and areas to 
be found around the two gymnasiums. The spa of Caracalla is one of those rare ancient 
examples in which, albeit only in part, it is possible to reconstruct some of the internal 
decoration. The water system was made possible by the construction of a special duct from 
the main aqueduct called the Aqua Antoniana. Throughout its history the spa was 
reconstructed several times and before finally closing altogether in 537 A.D. 
 
The second one is Testaccio the former working-class district of Testaccio in Rome, an area 
full of memory, history and the contemporary. For its position in the centre of Rome, but 
also near the Tiber River, it is a potential place to be studied from a climate point of view, 
also for the quality of certain microclimates in the underground of Testaccio. 
 
To answer the initial service proposal to develop an online web platform, hosted by SSBAR, 
that shows for each touristic site detailed information about the expected heat stress, air 
quality and pollen situation together with rain for the next few days, based on a regular 
weather forecast for Rome (provided by a local meteo service or acquired by VITO from the 
free GFS model), it was also necessary to involve external stakeholders with a strong 
background on climate change problems and air quality in Rome. 
 
In order to identify those external stakeholders and obtain the necessary data from them, 
the Superintendence team performed the following steps: 
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1. Web search of sources and holders of air pollution data. 

The search was conducted from the beginning by using specific terms, thus it was necessary 
to create a list of air pollution components. Such list was drawn on the basis of a literature 
review of bibliographic texts on the site of the "National Library Service Catalogue - OPAC 
SBN". This made it possible to narrow the search field and evaluate the reliability of the 
sources. 
 

2. Selection of the national and public institutions of the territory, with particular 
reference to the regional and municipal level. 

Data sources were all analysed (by means of in-depth analysis of each website and check of 
the available documents). In case a document was not available neither for download nor 
through public contact, sources were not taken into account. The number of trusted sources 
was narrowed only to Public Institutions and subsequently the primary source of information 
was identified. We noted in fact that many institutions (among which also cultural ones such 
as universities) produce their statistics and provide their climatological elaborations starting 
from the common sources. 
 
In Italy, the national institution responsible for environmental protection is managed by the 
Regions and is named ARPA (Regional Agency for the Protection of the Environment). Its 
competencies include prevention, control and monitoring on the state of the environment. 
ARPA Lazio (http://www.arpalazio.gov.it/), which has been evaluated for the project under 
review. In addition to a rich documentary section, the organisation collects and distributes 
measures and assessments of atmospheric emissions both on a regional, provincial and 
municipal basis. In particular, as far as Rome is concerned, emissions are observed for each 
one of the survey posts (13 overall, corresponding to the areas of Preneste, France, Magna 
Grecia, Cinecittà, Villa Ada, Guido, Cavaliere, Fermi, Bufalotta, Cyprus, Tiburtina, Arenula, 
Malagrotta). The site http://www.arpalazio.net/main/aria/ provides visitors with the latest 
daily reports, air quality status (grouped by components and by different detection stations), 
and Near Realtime data (only model simulation at the moment), which are all available for 
download. 
 

3. Mapping of the identified elements 

Referring to the institutions aforementioned, an Excel document was created, containing: 
• Institution name (i.e. name of the data provider); 
• Link to the official web site of the institution; 
• Data related thematic area (e.g. “Air”); 
• Mapped indicator (e.g. evaluations and measures -weekly bulletin- of atmospheric 

emissions); 
• Document (if downloadable); 
• Link to download or archive the document; 
• Format; 
• Level of interest in the territory (e.g. regional, provincial, national, etc.). 

 

http://www.arpalazio.gov.it/
http://www.arpalazio.net/main/aria/
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The result was a synoptic table containing 86 references to the same context (Air), by which 
it was possible to get an overview of the various sources and the possible lack of necessary 
data. 
 
The research went on to spot other thematic indicators to be included in a “model for the 
management of the tourist flow applied to cultural assets of the city of Rome” which will 
include not only the indicators of air quality, but also those related to heat waves, weather 
and pollen concentration. A particular focus was given to all the local values available for the 
metropolitan area of the city of Rome and also to real time data sources (or to data sources 
which were more frequently updated). 
 
Thanks to the described activities, it has been possible to exactly spot the actors which are 
mostly involved in the processes that influence the climatic change in the city of Rome:  

• the ARPA LAZIO, as the agency which gathers, elaborates and disseminates all the 
climatic data (including those of the meteorological observatory) 

• the “Comune di Roma Capitale”, which is in charge of programming the improvement 
policies for the city of Rome and is also the institution which manages all the 
cartography and monitoring data for the urban area; mostly through the Department 
for the Protection of the Environment. 

 
Together with the directors of the Baths of Caracalla and Testaccio, these organisations 
were able to be present at the stakeholder workshop organised on 12th October 2017.  
 
At this stage, no participants from the commercial tourist companies and the Vatican could 
be involved. We will however keep them informed and invite them to the next workshop. 
 

 
 
Before developing the service of urban climate data for the cultural heritage sites of Rome, 
the project partners VITO, T6 and SSBAR collected user requirements, both from the main 
user (SSBAR general direction) as well as from the identified stakeholders described in the 
previous section. The idea behind this is that the service will be set-up in a way that as 
many stakeholders as possible could benefit from the service. In order to make the service 
as widely useful as possible, data formats (e.g., units, time increments, geographic 
projection) needed to be specified. On the basis of the collected needs, the service will be 
defined (see section 7.4). 
 
Table 4 gives an overview of the identified user and stakeholder needs, the challenges the 
climate service is ought to address, the documentation of the urban climate data that 
stakeholders already use, the description of the additional needs on urban climate data, 
including their temporal and spatial scale as well as the description of the preferred/needed 
delivery format of the final service. The challenges and needs are described in more detail 
below Table 4. 
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Table 4: Overview of the identified user and stakeholder needs 

Organisation Urban climate data 
needs  

Challenges to be 
addressed by climate 
service 

Documentation of 
urban climate data 
already used 

Additional 
specifications on 
urban climate data 
(including temporal 
and spatial scale) 

Preferred/needed delivery 
format of the final service 

User-partner:      

SSBAR general direction 

Temperature and heat 
stress 
Rainfall probability 
Pollen 
Air quality 
Climate change impact 
scenarios for different 
cultural sites 

Better management of 
tourist flows at different 
cultural sites. 
Reason: Health risks for 
tourist due to long 
queues in hot climate 
and a lot of traffic in the 
surroundings (air 
quality, heat, pollen) 
Damages of historical 
sites due to heat stress 
or flood risk 

 

Information needed 
for all sites individually 
managed by SSBAR 
 
Time scale: climate 
change as well as real-
time for operational 
management 

Web portal or web-based 
system, both for tourists and 
tourist operators as well as for 
internal use and for 
stakeholders 
 
Decision-support system on 
climate comfort on different 
archaeological sites 

Stakeholders:      

SSBAR, 1st district of 
Rome, Testaccio area, 
management of the Open 
Museum 

Urban climate data 
Climate projections for 
level of Tiber river in 
the Testaccio area 

Navigability of the Tiber 
in the Testaccio area None Detailed information 

for Testaccio area 

Suggestions for the 
improvement of climate 
comfort of the area 
 
Information on river water 
level in the future 

SSBAR, protection and 
management of the 
Terme di Caracalla 

Future flood scenarios 
for the heritage site 

Damage of monument 
in case of heavy 
precipitations 

Temperature and humidity 
measurements of 
microclimate in 
underground areas of the 
site 
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Organisation Urban climate data 
needs  

Challenges to be 
addressed by climate 
service 

Documentation of 
urban climate data 
already used 

Additional 
specifications on 
urban climate data 
(including temporal 
and spatial scale) 

Preferred/needed delivery 
format of the final service 

City of Rome 

Urban climate data for 
the surroundings of 
the most important 
heritage sites  

Management of impacts 
of climate change 

No information provided, 
but some studies have 
been carried out 

General urban climate 
impact scenarios on 
very detailed scale 
(not specified) 

Maps in order to be integrated 
in adaptation plan. City of 
Rome has very recently 
renewed its Covenant of 
Mayors commitment, also 
including an adaptation 
ambition.  

ARPA Lazio 
Data provider, no 
specific needs 
identified. 

 

Meteorological and air 
quality raw data on a 
range of 1km x 1km  
Forecast on air quality for 
next 5 days (at the 
moment SSBAR does not 
use them) 
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In order to provide more detailed background information, the specific challenges and needs 
for the main user as well as for the stakeholders are described in the following paragraphs. 
 
Challenges and needs of the user-partner, the Soprintendenza Speciale 
Archeologia, Belle Arti e Paesaggio di Roma 

At the moment, too many tourists want to visit the same popular monuments in Rome, 
resulting in long waiting queues. Being the monuments in the centre of the town there is 
also a traffic problem in addition to problems in regard to heavy precipitation and related 
floods. The tourists complain about heat stress, air quality and allergies (pollen). Some 
incidents already happened and were discussed in the media which might lead to a negative 
image on Rome. 

One challenge are e.g. the queues for ticketing for tourists. How to deal with this? Is it 
possible to change the flows? 

Another challenge is that there are very different microclimates in the town, which means 
the analysis and forecasts need to be site specific.  

Therefore, the need of data is: Temperature, Rainfall probability, Pollen, Air quality, Climate 
change impact scenarios for different cultural sites. 

SSBAR would like to implement a web portal or web-based system, which provides near 
time forecasts for the cultural heritage sites and their surroundings in Rome, based on a 
historical database. These should include e.g. information on temperature, probability of rain 
and perhaps even pollen as well as the air quality. The information should be presented in a 
way that it could be used by the institution itself and other stakeholders to take measures in 
order to prevent emergency situations for e.g. change tourism flows, provision of water and 
shade for queues. The service also should be available for tourists and tourist operators 
(e.g. via an app) so that they can plan their visits to the sites in a more informed way. 

Such a system could overcome the lack of a common organisational system between the 
city, the region and the SSBAR. 

Scenarios on specific sites or specific areas of the city on the impact of climate change are 
also needed in order to have an addition planning tool.  

 
Challenges and needs of the other identified relevant stakeholders 

SSBAR, 1st district of Rome, Testaccio area, management of the Open Museum: 

The challenge of the Testaccio area is that the quarter is an open museum with cultural 
heritage sites from various periods, where archaeological sites are embedded in the current 
living areas. There are not many green spaces. The realisation of green architecture 
interventions is partly challenging due to the fact that many buildings are historic ones and 
therefore protected. However, the area offers some parts where interventions might be 
possible, e.g. the Monte Testaccio (is the property of the City of Rome) and two cemetries 
as well as the street full of trees which goes along the river (Lungotevere Testaccio). These 
spaces might be used in a way that they could contribute to a better climate comfort of the 
whole area. 

Therefore, there is the need of urban climate data and suggestions for the improvement of 
climate comfort of the area. 
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Another aspect is the non-navigability of the Tiber river in this area of the city, due to 
underwater waste and the impacts of period of droughts (as in the summer months of 
2017). An important historical site is along the river (the ancient harbour) and, in case the 
river was navigable, then a pathway could be created between the archaeological site of the 
ancient commercial harbour in Testaccio and the ancient sea harbour (Porto di Traiano) near 
Ostia. This would offer citizens and tourists a new perspective on the life and activities in 
the ancient Rome. 

Therefore there is a need on scenarios on the future navigability of the Tiber river in the 
Testaccio area in regard to climate change. 

SSBAR, protection and management of the Terme di Caracalla: 

The Terme di Caracalla is an archaeological site which has only recently been deployed for 
cultural tourism.  

Since three years a new underground area was opened to the public and attract many 
tourists. 

The site has a problem with heavy precipitation. As the site is at a steep slope, water is 
flooding underground areas which are below street level. The sewage system is insufficient 
to drain the rainwater in case of heavy rainfall. 

At the moment there are no institutional plans to deal with this. 

So the Terme di Caracalla management would need local projections on the frequency and 
amount of heavy rainfalls and suggestions on infrastructural measures to avoid damages to 
the monument. 

City of Rome, Department for the Protection of the Environment: 

The City of Rome is interested in the urban climate impact scenarios in order to integrate it 
in the city adaptation plan. The city adaptation plan is planned to be finalised by May 2018 
in the framework of the initiative Roma Resiliente (which is supported by the Rockefeller 
Foundation). The adaptation plan will be embedded in the Compact of Mayors action plan 
that the mayor will re-sign in the next months. 

Therefore urban climate analysis on a very detailed scale (not specified) would be helpful in 
order to feed in the adaptation plan. 

ARPA Lazio: 

ARPA Lazio is a data provider on air quality for the city of Rome on a 1 km x 1 km scale. 
They do forecasts for air quality 5 days ahead. In regard to the climate service they offered 
to provide the data. No specific needs were identified. 

 
 
Figure 7 shows a schematic interpretation of the service proposal after the input from the 
workshop.  
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Figure 7: Schematic representation of the service proposal for the Cultural heritage case 
based on the user needs 

 
 
From the identification of the stakeholders needs, it became clear that there is a large need 
for detailed forecast data, which should not be the focus of a climate service. However, we 
propose to use detailed historic climate data to improve an existing forecast service, tailored 
at the stakeholders needs. This historic data base can at the same time be used as a 
reference data set to compare future climate scenarios against, which is also requested by 
several stakeholders.  
 
The focal point of the proposed service is the development of an online web platform 
(hosted by SSBAR) that shows for selected touristic sites detailed information about the 
expected heat stress, air quality and pollen situation together with rain for the next few 
days, based on a regular forecast for Rome. In order to do this, a historic data base with 
very high resolution heat stress, air quality and pollen maps will be set up by VITO, to which 
the weather forecast data will be linked, selecting the historic moment that most resembles 
the expected conditions. 
Furthermore, historical and future (2030, 2050) heat stress and rainfall assessments will be 
made for the entire Rome area, in which multiple stakeholders are interested. If possible (to 
be checked with KULeuven), the rainfall impact on the Tiber water levels can be assessed. 
 
The proposed service should be financially and technically feasible, however, several 
uncertainties and risks remain that will need to be solved in the course of the project: 

• Where to get the daily low-resolution air quality and meteorological forecasts? 
Ideally, ARPA Lazio can deliver them, but this has to be discussed. Otherwise, we will 
have to look for alternatives (GFS, ECHAM, …) 

• Is there sufficient historical info on pollen and air quality data to set up a reliable 
forecast system? 
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• Are long-term local rainfall measurements available for a location-specific rainfall 
analysis? 

• Is it possible to link rainfall amounts to river height for the Tiber? It may be 
controlled by other factors. 

 
 
This section presents a first rough identification of potential links, synergies and overlaps 
between the single sectoral cases. It will serve as starting point for further in-depth 
discussions during the upcoming General Assembly meeting (December 2017), where the 
topic will be addressed in more detail. 
 
First of all, most sectoral cases show some thematic linkages between each other. The 
sectoral case “Emergency Planning”, for instance, includes a health component (people 
injured during the event) and a traffic component (affected traffic infrastructure). The 
sectoral case “Active Mobility” shows linkages to the health topic (active mobility per se 
improves health; extreme heat or storms may represent a threat to the health of 
pedestrians and cyclists) and is also strongly related to the urban planning topic. The 
sectoral case “Cultural Heritage” includes a health component (visitors exposed to heat 
stress, etc.) and a flooding component (flooding of underground areas of archaeological 
sites). These thematic linkages between the sectoral cases were also reflected by overlaps 
in the backgrounds of some of the stakeholders. Stakeholders with a health background 
were, for instance, not only present at the “Climate & Health” workshop, but also at the 
“Emergency Planning” workshop. Stakeholders with a traffic background were invited to 
both, the “Active Mobility” and the “Emergency Planning” workshop. Representatives from 
the cities’ urban development and planning departments not only attended the “Urban 
Planning” workshop, but also the “Active Mobility” event. Moreover, most sectoral 
workshops included stakeholders from the cities’ environmental protection, climate 
protection or climate adaptation departments. 
 
Besides these thematic linkages, there are similarities and overlaps with respect to the 
required input data. Regarding the spatial resolution of climate data, stakeholders from 
“Building Energy”, “Urban Planning”, and “Active Mobility” articulated a need for high-
resolution data below 100 m (e.g. 10 m, 25 m). With respect to the future time horizon of 
interest, stakeholders from “Climate & Health”, “Urban Planning” and “Cultural Heritage” 
expressed an explicit interest in the periods around 2030 and 2050. Temperature and heat 
stress represent important parameters for all sectoral cases except “Emergency Planning”, 
whereas precipitation is of high interest for “Emergency Planning”, “Cultural Heritage”, and 
“Active Mobility”. 
 
Regarding the service format, several sectoral cases plan to provide some kind of 
(interactive) maps, including “Climate & Health”, “Urban Planning”, and “Active Mobility”. 
 
Another important insight about stakeholder needs is the high interest in short-term 
forecasts and early warning systems. The topic was raised in four of the six sectoral 
workshops: “Climate & Health”, “Emergency Planning”, “Active Mobility”, and “Cultural 
Heritage”. Although many of the needs with respect to early warning systems and short-
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term forecasts can’t be met within the PUCS project, this is an important insight for the 
development and design of future services beyond the PUCS project. 
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Date: 19.09.2017 | Time: 10:00-12:00 | Location: Barcelona, Spain 
 
 
Goal(s): The primary aim of the workshop was the exploration of the needs of a wide 
range of end-users of climate and health information in Barcelona and Catalonia. This 
information is planned to be used for the design of the climate and health service for the 
city, which will include high resolution temperature data provided by the urban climate 
model UrbClim, with detailed spatially-referenced mortality data provided by ASPB. 
 
 
Participants (external): 
 
20 people attended the sectoral workshop, 13 of which signed the Informed Consent Form: 
 

• Irma Ventayol, Barcelona City Council. 
• Anna Francesca Oliete Canela, Catalan Institute on Occupational Security and Health 

(Institut Català de Seguretat i Salut Laboral). 
• Elena Lacort Maza, Barcelona Metropolitan Area (Àrea Metropolitana de Barcelona, 

AMB). 
• Rafel Guayta-Escolies, Catalan Council of Pharmaceutical Schools (Consell de 

Col·legis de Farmacèutics de Catalunya). 
• Sebastian Napp, Research Centre in Animal Health (Centre de Recerca en Sanitat 

Animal, CReSA) of the Institute of Research and Technology in Food and Agriculture 
(Institut de Recerca i Tecnologia Agroalimentàries, IRTA). 

• Carles Aranda, County Council of the Baix Llobregat (Consell Comarcal del Baix 
Llobregat) and Research Centre in Animal Health (Centre de Recerca en Sanitat 
Animal, CReSA) of the Institute of Research and Technology in Food and Agriculture 
(Institut de Recerca i Tecnologia Agroalimentàries, IRTA). 

• Irene Corbella Cordomí, Catalonia Public Health Agency (Agència de Salut Pública de 
Catalunya, ASPCAT). 

• Carme Borrell, Barcelona Public Health Agency (Agència de Salut Pública de 
Barcelona, ASPB). 

• Joan R Villalbí, Barcelona Public Health Agency (Agència de Salut Pública de 
Barcelona, ASPB). 

• Lola Álamo, Barcelona Public Health Agency (Agència de Salut Pública de Barcelona, 
ASPB). 

• Ana Gómez, Barcelona Public Health Agency (Agència de Salut Pública de Barcelona, 
ASPB). 

• Xavier Basagaña, Barcelona Institute for Global Health (Institut de Salut Global de 
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Barcelona, ISGlobal). 
• Joan Gilabert, University of Barcelona (Universitat de Barcelona, UB). 

 
Further details about their respective areas of expertise can be found in section 2.2 of this 
document. 
 
 
Participants (project team): 
 
The workshop was jointly led by the following scientists: 
 

• Joan Ballester, Barcelona Institute for Global Health (Institut de Salut Global de 
Barcelona, ISGlobal). 

• Marc Marí Dell'Olmo, Public Health Agency (Agència de Salut Pública de Barcelona, 
ASPB). 

 
 
 
 
Agenda: 
 
The workshop started with a 45-minute presentation with the following topics: 
 

1. Brief description of the project: objectives, structure, partners and sectors. 
2. Importance of a heat services for cities: previous results and products in other cities. 
3. The UrbClim model: idea, potential applications, limitations and available simulations. 
4. Non-climate data in Barcelona: mortality and sociodemography by neighbourhood. 
5. Initial proposed idea of the service. 
6. Proposed ideas to stimulate the discussion of the service. 
 

Once the context and limitations of the project in terms of climate (i.e. model simulations) 
and ancillary (mortality and socioeconomic) data availability were exposed, we proceeded 
to discuss the end-user needs (round table format): 
 

7. Discussion 
 
 
 
Minutes: 
 
The minutes are included in section 2.3. We here include three pictures of the initial 
presentation of the workshop, in which Joan Ballester from ISGlobal is exposing the type of 
available climate information for the development of the service: 
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Date: 21.09.2017 | Time: 15:00-17:30 | Location: Bern, Switzerland 
 
 
Goal(s): Get a feedback from the stakeholders about the chosen method and define their 
data need. 
 
 
Participants (external): 
 

• Ralf Maibusch, city of Bern 
• Andreas Rubin, Architect 
• Gerhard Zweifel, Prof. at Lucerne Univ. of Applied Sciences and Arts Lucerne 

(HSLU), expert at Swiss Engineering and Architects association (sia) 
• Achim Geissler, Prof. at Univ. of Applied Sciences and Arts Northwestern Switzerland 

(FHNW), President of IPBSA-CH (Building Performance Simulation Association) 
• Stefan Brönnimann, Prof. at Univ. of Bern (dep. of Geography) 
• Moritz Gubler, Phd cand. at Univ. of Bern (dep. of Geography, topic: urban 

heat/climate change) 
• Sofya Antonowa, Master student at Univ. of Bern (dep. of Geography, topic: urban 

heat) 
• Günther Gantioler, TBZ Bozen, building engineer, expert of passive houses 
• Sven Moosberger, EQUA, producer of simulation tool IDA-ICE 

 
 
Participants (project team): 
 

• Urs Grossenbacher, INES 
• Jan Remund, Meteotest 

 
 
Agenda: 
 

• Introduction 
• Presentation of PUCS project (Jan R.) 
• Presentation of method for climate data (Jan R.) 
• Discussion of data need (Jan R.) 
• Presentation of method for building simulation (Urs G.) 
• General Discussion and Feedback (Urs G. and Jan R.) 
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Minutes: 
 

 
 
Feedback concerning climate data: 

General agreement to the suggested method and data; highly interested in future 
exchange. 
Data needs are defined in Table 2 in the main report. 
 
The following questions have been gathered: 

• vertical grids of UrbClim: number and resolution? 
• how good are drainage flows / local winds modelled in UrbClim?  

Further wishes: 
• graphical tools for comparing different climate options 

Feedback concerning building simulation results: 
 
Questions: 

• how good does the model react on climate change (are the necessary options 
included)? 

• how good is the user reaction taken into account; user behaviour can be of equal 
importance as climate change concerning indoor comfort levels. 

 
User needs: 

• modelling of city effects and future climate is important 
• engineers don't use this kind of data as rules (law) don't prescribe it 
• not adapted houses will induce higher costs or heat stress 
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Notes: 

• human behaviour is important; how to enhance this? 
• human behaviour is more important than climate (or equally important) 
• also for urban planning update of legal framework is needed 
• cheapest / fastest solution often used: cooling systems 

 
Take home messages of attendants 
 
Moritz Gubler: 

• teaching of people is important 
• low tech solutions often better 

Günther Gantioler: 
• wind direction and speed important for modelling of natural ventilation 

Andrea Rubin: 
• model also climate variability not only general trends 

Achim Geissler: 
• is keen on data 

Ralf Maibusch 
• laws & regulations should be updated (and city and building planners forced to use 

urban climate data) 
• interactive modelling would be optimal 
• derive classes / typologies of buildings and model their reaction to climate change 
• fine grids (25 m) needed 

Gerhard Zweifel 
• likes the work planned 
• is keen on data 
• exchange is important 
• Swiss engineering and architects association (sia) has started process to update 

their data (TMY) – it may take 5 years for this update 
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Date: 27.09.2017 | Time: 10:00-13:00 | Location: Antwerp, Belgium 
 
 
Goal(s): To present the PUCS project, discuss the emergency planning needs in a changing 
climate and identify the most useful climate services the project could develop 
 
In Dutch (as included in the original invitation to the workshop participants): 
 
Op 9 september 2016 bekrachtigde het college van de stad Antwerpen de deelname aan 
het Horizon2020-projectvoorstel PUCS. PUCS is acroniem voor Pan-European Climate 
Service. Het project wordt gecoördineerd door het VITO. 
PUCS heeft als doelstelling om diensten op te zetten die de best mogelijke 
wetenschappelijke stedelijke klimaatgegevens vertalen naar relevante informatie voor 
publieke en private eindgebruikers die binnen steden opereren. Dit moet de besluitvorming 
verbeteren en zo eindgebruikers helpen om de gevolgen van klimaatverandering op lokale 
schaal aan te pakken. De voordelen van deze aanpak zullen worden aangetoond aan de 
hand van demonstratiecases binnen verschillende klimaatgevoelige beleidsdomeinen: 
energie, cultureel erfgoed, mobiliteit, gezondheid en stadsplanning. De stad wordt gevraagd 
in de rol van eindgebruiker om één van de zes demonstratiecases mee uit te voeren. De 
andere Europese steden waarin een dergelijke demonstratiecase plaatsvindt zijn Barcelona, 
Bern, Wenen, Praag en Rome. 
Binnen PUCS zal de stad samen met de KU Leuven werken aan een klimaatdienst rond 
overstromingen veroorzaakt door overvloedige regenval. KU Leuven levert hierbij de 
internationaal erkende expertise in de berekening van stedelijke overstromingsmodellen. 
Samen zal een instrument ontwikkeld worden om de socio-economische gevolgen van 
overstromingen door regenval te kwantificeren, gebaseerd op beschikbare data over de 
situering van huizen, ziekenhuizen, scholen, verkeersinfrastructuur, rusthuizen, enzovoort. 
Daarnaast zal overstromingsinformatie gekoppeld worden aan (bestaande) 
verkeersmodellen om de impact op rampenplanning in te schatten en hulpdiensten 
(ambulances, brandweer en politie) bij te staan door interventieroutes bij plotse 
overstromingen te herberekenen.  
In het kader van dit werkpakket organiseert de stad en de KU Leuven een workshop voor 
onder meer de brandweer, het Vlaams Verkeerscentrum, de FOD Volksgezondheid, 
Politiezone Antwerpen en de grootste ziekenhuizen, scholen en rusthuizen in de stad. 
 
Info m.b.t. project PUCS en doel van de workshop:  
 
Het project beoogt de ontwikkeling van klimaatdiensten ten behoeve van concrete 
toepassingen in Europese steden. Antwerpen is één van deze steden. De toepassing die 
voor Antwerpen getest zal worden is rampenplanning. De gebruikersworkshop heeft als doel 
om de verschillende partijen die rechtstreeks of onrechtstreeks in contact komen met de 
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Antwerpse rampenplanning rond de tafel te brengen en volgende vragen te bespreken: 
• Hoe wordt de rampenplanning beïnvloed door het wijzigende klimaat? 
• Welke noden zijn er? 
• Welke klimaatinformatie is nodig om voldoende voorbereid te zijn? 
• Hoe kan die klimaatinformatie aangewend worden om de rampenplanning te 

ondersteunen? 
 
 
Participants (external): 
 

• Ilse Van Mechelen, FDG - Federal Emergency Planning, Antwerp 
• Frank Rooses, Local Police of Zone Antwerp, Directorate Region and Phenomenal 

Police & Traffic 
• Joris Gernaey, Belgian Defense 
• Griet Lambrechts, Climate Adaptation Management City of Antwerp 
• Ronny Van Looveren, Water Management, City of Antwerp 
• Steven Lamarque, Head Inspector Police of Zone Antwerp 
• Winne Haenen, Health Inspector, Federal Health Institute 
• Joris Vermeulen, Fire Brigade of Zone Antwerp 
• Delphine Van der Steichel, Consulent Emergency Planning City of Antwerp 

 
Excused: 

• Sven Geerts, Director-Engineer Regional Traffic Centre Flanders – Team Technical 
Infrastructure 

• Paul Haccuria, Commandant Defense Province of Antwerp 
• Joris Gernaey, Belgian Defense 

 
 
Participants (project team): 
 

• Bart Bruelemans, Disaster Emergency Manager City of Antwerp 
• Patrick Willems, KU Leuven 

 
 
Agenda: 
 

9h30 Welcome (Foyer 2de floor) 
10h00 Introduction of PUCS project and aim of the workshop 
10h15 Current knowledge about climate change and the impacts on the city of 

Antwerp (Patrick Willems, KU Leuven) 
10h35 Emergency planning in the City of Antwerp (Bart Bruelemans, Antwerp’s 

Disaster Emergency Manager) 
10h55 break 
11h15 Discussion / answering questions / making suggestions related to the 

recommended climate services of which the project could develop one    
12h15 Presentation of the follow-up steps 
12h45 Sandwich lunch 
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Minutes: 
 

• Presentation of current knowledge about climate change and the impacts on the city 
of Antwerp (Patrick Willems, KU Leuven) 

• Presentation of disaster emergency planning for city of Antwerp (Bart Bruelemans, 
Disaster Emergency Planning coordinator city of Antwerp) 

• Discussion: 
o The project will develop 6 types of climate services. For the city of Antwerp, a 

service on disaster emergency planning will be developed. The meeting asks 
whether there are interactions between the different climate services and 
whether these will be considered by the project. The project partners answer 
that this point was also discussed during the kick-off meeting of the project. 
Synergies between the different services will be / have to be considered. 

o In a later phase of the project, the climate services will be applied to / tested 
for another city. This means that it has to be explored whether there is 
another city that has large needs related to disaster emergency planning as is 
the case for the city of Antwerp. 
Action: Suggestions are welcome. Let us think about options and contacts in 
other EU cities. 

o There are other EU-projects with activities related to PUCS such as Brigaid, 
Cutler, … and that also have Antwerp as a case study. Information between 
these projects will be exchanged. 

o The current knowledge about climate change indicates that the winters will 
become wetter (more and more intense rain storms, less snow) and the 
summers dryer, but with more intense summer thunderstorms. Existing 
sewer systems have been designed based on old rainfall statistics; more 
intense rainfall intensities hence lead to higher frequency of urban flooding. 
Idem for river flooding. In addition, due to the heat island effect, there might 
be a micro-climate above dense cities as Antwerp. An earlier study by KU 
Leuven for the city of Antwerp indicated higher observed rainfall intensities in 
the city center in comparison with the surrounding areas. There are no 
indications that the wind speed will increase as a consequence of climate 
change. The meeting, however, notes that heavy rain storms often coincide 
with heavy wind storms. 

o Other climate change effect that may be considered are [JV]: 
 Warmer winters  more insects; more tropical insects in summer (as 

they do not die off during winter) 
 More droughts   forest and other fires, lower availability of water for 

extinction of fires 
o For wind storm events, the fire brigade needs other equipment than for 

urban flood events. Hence, the intervention procedure will be different. It is 
impossible to have both types of interventions at the same time. At this 
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moment, the fire brigade intervention and procedure is based on information 
about the specific impacts (after about 40 minutes) and the identification of 
the priorities. However, it would be very useful to have real-time forecasts 
such that the priorities can be identified on beforehand. This would also 
reduce the waiting time for the people (time till the intervention will take 
place), and, hence, lead to an improved emergency intervention service [BW] 

o In case of an extreme weather event, the HC112 does receive many calls at 
the same time. When the number of calls is too high, it may even happen 
that people cannot reach the HC112. For that reason, a digital form has been 
prepared. People can complete that form on-line (e-form) after the event to 
indicate the complaints or consequences they had. It would be useful to 
communicate about any extreme weather event earlier in time, to use the e-
form and avoid overloading of the HC112 service. 

o If one can forecast where the urban flooding will happen with high likelihood, 
it would be possible to inform the local people and give an advice on what to 
do (e.g. close the cellar openings on the side of the street). Also other 
solution, tailored to the type of event forecasted, can be offered. 

o Better knowledge about the indirect consequences such as electricity shut-
down, the unavailability of the main traffic roads, etc. would result in the 
implementation of alternatives such as other traffic roads. Also the coping 
capacity would increase by that. For example, in case of a shut-down of the 
main electricity network, also the traffic lights would stop working, which 
would lead to many more interventions. 

o In case one knows which hospitals and/or traffic roads are located in flood 
risk areas, alternatives such as alternative roads can be searched for. More 
and more people are treated at home than in hospitals, which also has to be 
taken into account. [D2] 

o One has to think about how to organize an evacuation in case of a severe 
flood [FDG] 

o Distinction has to be made between a pluvial flood (can be predicted with 
reasonable accuracy only 1-2 hours on beforehand) and river floods (which 
can be predicted many hours or even a day on beforehand) 

o Traffic: The accessibility for emergency vehicles has highest priority (set up 
of a priority list is very important). In this context, it would be useful to 
develop procedures based on prior scenario investigations. Such 
investigations obviously would depend on climate and urban flooding 
statistics. In this way, it can be studied which roads remain accessible (e.g. 
based on the number of cm of water on the road). Also the timing of the 
flood event is important (during the weekend? or at the time of heavy traffic? 
during the night?) 

o Another action could be to close underground parking places on beforehand 
(can also be used for rain water storage, hence mitigation of the 
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consequences) 
o It even would be possible to increase the storage capacity by pumping water 

to the areas where less rainfall is predicted. 
o Public transportation: which lines will still be accessible? How to communicate 

this to the people? How to increase the self-coping capacity of people who 
make use of the public transportation? But keeping in mind the importance to 
keep the trust of the public in message provided by the authorities high. 

o In case the underground metro tunnels will flood, the metro entrances should 
be closed. Can this be planned on beforehand? It also would be important to 
check whether the current location-fiches are sufficient in a changing climate. 
In the design of the metro entrances, one did not took the risk of flooding 
into account. 

o Being prepared for climate change in a city, this also involves increasing the 
self-coping capacity of people and awareness raising to their inhabitants. 

o During flood events, one also has to take into account the risk of holes in the 
roads due to poor maintenance of the sewer system (see the recent 
examples at Brussels, Rooseveltplaats Antwerp, …) 

o An interesting test case would be the area around the A12, with companies 
as Ikea, Atlas Copco,… Also note that the company Essers currently doesn’t 
have sufficient water for extension of fires. 

o The impacts of flooding and heat stress should be studies separately as there 
is not really a direct relationship. The other service cases that are being 
developed in the project have to be followed (e.g. heat stress forecasting 
system by Vito?) 

o What about the harbour of Antwerp? Flood damage is not really an issue in 
the harbour but it may have impacts on the industrial areas and old industrial 
sites. 

o It may a good idea to organize at a later stage of the project a press event to 
increase the awareness of the people in the city. 

 
Photo’s: 
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Date: 31.07.2017 | Time: 9:00-13:30 | Location: Ostrava, Czechia 
 
 
Goal(s): The intention of the workshop was to collect initial user-need specifications, as 
well as the information about the current awareness and perception of the urban climate 
and urban heat problematics. Also, the aim was to identify the gaps in the urban climate 
data and services supply, which can be filled in by the service provider and, most of all, to 
gather specific needs and requirements of the present stakeholders.  
 
 
Participants (external): 
 

• Maria Kazmukova, City of Prague, Environmental department 
• Andrea Sipanova, City of Prague, Environmental department 
• Renata Vojkovska, City of Ostrava, Environmental department 
• Ilona Borosova, Slezska Ostrava, sub-city district administration 
• Lenka Horsakova, Slezska Ostrava, sub-city district administration 
• Lucie Kozana, Slezska Ostrava, sub-city district administration 
• Dalibor Krist, Slezska Ostrava, sub-city district administration 
• Michal Kuchar, Slezska Ostrava, sub-city district administration 
• Ladislav Ambrozek, City of Hodonín 
• Dalibor Novak, City of Hodonín 
• Ivana Erbanova, Regional development agency of Moravian-Silesian Region 
• Lenka Ticha, Regional development agency of Moravian-Silesian Region 
• Jan Hladik, Regional development agency of South Moravia 
• Tereza Majstrikova, Technical University of Ostrava 
• Stanislav Martinat, Czech Academy of Science, Institute of Geonics 
• Jan Birklen, Ekotoxa 
• Jarmila Horakova 

 
 
Participants (project team): 
 

• Barbara Vojvodikova, IURS 
• Petra Sobanova, IURS 
• Ivo Vesely, IURS 
• Katerina Jupova, GISAT 
• Jakub Balhar, GISAT 
• Tomas Adamec, GISAT 
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Agenda: 
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Minutes: 
 
Welcome by Barbara Vojvodikova 
Introductory presentation on PUCS project by Barbara Vojvodikova 
Technical presentation on urban climate/temperature, urban heat island and relation with 
urban planning and on UrbClim model by Katerina Jupova 
Questionnaire filling in 
Moderated discussion about the topic 
Presentation of proposed data formats and sectorial services by Jakub Balhar 
Lunch, un-official discussion, excursion on heat heap Ema 
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Date: 19.09.2017 | Time: 10:00-13:00 | Location: Vienna, Austria 
 
 
Goal(s): Documenting the needs and requests of stakeholders from the areas of urban 
active mobility (walking & cycling), urban spatial development, environmental protection 
and health with respect to climate services on active mobility. 
 
 
Participants (external): 
 

• Michael Bailer, City of Vienna – MA 22 Environmental Protection18 
• N.N., City of Vienna – MA 22 Environmental Protection (no signed ICF) 
• Markus Gansterer, VCÖ – Mobility for the Future 
• Marianne Steiner, City of Vienna – MD Coordination of Climate Protection18 
• Manuel Pröll, City of Vienna – MA 18 Urban Development and Planning (Mobility 

Strategies) 
 
Participants (project team): 
 

• Mihai Ghete, Bike Citizens 
• Michael Kernitzkyi, JOANNEUM RESEARCH (JR) 
• Judith Köberl, JOANNEUM RESEARCH (JR) 
• Daniel Kofler, Bike Citizens 
• Franz Prettenthaler, JOANNEUM RESEARCH (JR) 

 
 
Agenda: 
 

• Welcome & introduction of participants 
• Introduction to the project PUCS 
• 1st participatory exercise: Previous use of climate data and services 
• Introduction to climate services for active mobility: components & concepts 

- The urban climate model “UrbClimTM” 
- The data-tool “Bike Citizens Analytics” 
- The weather and climate service “WEDDA®” 

• 2nd participatory exercise: Requests & needs towards climate services for active 
mobility 

• Summary & outlook 
 
                                           
18 MA ... Magistratsabteilung (municipal department); MD … Magistratsdirektion (municipal directorate) 
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Minutes: 
 
 
1.) Welcome address by Franz Prettenthaler (JR) 
 
Franz Prettenthaler (JR) welcomed the participants and summarized the goals of the 
workshop. 
 
 
2.) Introduction of participants 
 
Each participant introduced his-/herself and the areas of activity of the institution he/she is 
representing.  
 
 
3.) Introduction to the project PUCS 
Presentation by Judith Köberl (JR) 
 
The project PUCS and its objectives were introduced to the participants. The presentation 
included the definition of climate services applied within the project, the reasons for the 
need of particular urban climate services, and the importance of co-design. 
 
 
4.) 1st participatory exercise: Previous use of climate data and services 
Moderated by Michael Kernitzkyi (JR) 
 
The first participatory exercise addressed the participant’s previous use of climate data and 
services. The topic was discussed by means of the questions given in the box below. 
 
 
Questions – Previous use of climate data and services 
 

1. Are you already using climate data or climate services? 
- In which areas / for which purposes? 
- In which formats? 
- What is your experience so far? 

 
2. How are they integrated in internal processes/programmes/tools? 

 
3. If climate data or services have not been used so far, why not? 

- Are there any barriers 
 
 
 
The municipal department for environmental protection (MA 22) uses climate data mainly 
for the calculation of pollutant dispersion (e.g. NOx, ozone). For this purpose, data on the 
meteorological parameters temperature and wind, which contribute to pollutant dispersion, 
are obtained from the National Weather Service. Partly, calculations of pollutant dispersion 
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are carried out in real time and illustrated on the digital city map “Wiener Umweltgut” 19. 
Some of the collected information is for internal purposes only, and other parts are made 
available to the public. Costs were mentioned as a limiting factor for not using weather and 
climate data more extensively. 
 
 
The municipal department for mobility strategies (MA 18) uses combined evaluations of 
meteorological data (temperature, precipitation, snowfall) and Vienna’s permanent cycle 
traffic monitoring stations. These combined evaluations provide them with basic data on, 
for example, how rainy days impact the modal split or how cycling varies in summer and 
winter time. They use this basic data for strategic planning purposes (e.g. provision of 
roofed bicycle parking, snow clearance strategy). The last comprehensive study of the data 
from the cycle traffic counting stations was done in 2010. It showed that bicycle traffic is 
more strongly influenced by precipitation than by temperature20. 
 
 
Regarding urban and spatial development in general, a workshop participant from the City 
of Vienna reported that climate data and services are used in selected pilot projects, but 
not systematically (due to financial limitations and lacking awareness at the level of 
command). Examples of pilot projects include the urban development of Aspern Seestadt, 
where Bernhard Scharf’s “GREENPASS®” Tool21 is being used, and “Greening Aspang”, a 
road space whose microclimate is being analysed and improved within a pilot project. 
According to the participant, urban development procedures are quite complex in Vienna, 
since many stakeholders, interested parties and players are involved. It is important that 
climate data enter the procedure at the right time. However, there is no consistent system 
in place at the moment that specifies when to consider what kind of climate data. Hence, it 
usually depends on the individual interest of the persons involved whether climate data is 
considered within urban development procedures. 
 
 
The VCÖ makes hardly any use of climate tools internally. This is due to the following 
reasons: (i) Most experts working on single topics and contents are not in-house staff, but 
part of a strong network of people assisting the VCÖ with particular issues and inquiries; (ii) 
It is unknown which easily manageable tools are, in principle, available; (iii) Testing the 
suitability of tools for internal usage is partly a question of costs and time; (iv) Some tools 
need to be handled by experts as they are too complex for fast and accurate analyses by 
laypersons. The VCÖ however uses climate tools and data if handled and processed by 
external experts. The resulting information is used to support particular measures or 
recommendations provided to decision makers – at a general, national, state or local level. 
Furthermore, the information is used to describe the status quo and projections. 
 
 
Bike Citizens has been using meteorological data in two specific areas so far. In the course 
of a pilot project in cooperation with the European Space Agency Bike Citizens developed 

                                           
19 https://www.wien.gv.at/umweltschutz/umweltgut/ 
20 The report is available online at https://www.wien.gv.at/stadtentwicklung/studien/pdf/b008167.pdf. 
21 The GREENPASS® is a planning, evaluation and certification tool for climate resilient city and object planning 

(https://www.green2pass.com/). 

https://www.wien.gv.at/umweltschutz/umweltgut/
https://www.wien.gv.at/stadtentwicklung/studien/pdf/b008167.pdf
https://www.green2pass.com/
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the incentive system “Bike Benefit Program” that rewarded people for using the bicycle. 
This system included a weather-dependent reward component, i.e. higher rewards were 
achieved when cycling in heat or rain. In addition, weather forecasts were integrated into 
the Bike Citizens App to inform users about the likelihood of rain within the next few hours. 
Apart from that, no climate data has been used so far by Bike Citizens. Areas of interest 
include changes of cycle mobility in the course of the year, the correlation between cycling 
and rain/heat/etc. and the impact of local conditions (e.g. parks, avenues, rivers) on 
cycling. 
When asked about their experience with weather data Bike Citizens reported that the 
spatial accuracy was insufficient with respect to rain, since a few 100 metres might make 
the difference between rain and no rain. 
 
Due to the high level of interest among the workshop participants, Bike Citizens explained 
the “Bike Benefit Program” and its background in more detail: The incentive program 
rewards people for cycling by means of benefits at local shops (e.g. 
coffee/cake/lunch/clothes at a reduced rate). The reason for incorporating the local 
economy was to further increase the awareness of merchants towards urban cyclists. The 
system was tested in Vienna, Graz and Bremen. In two of the pilot cities high growth rates 
were obtained with respect to the number of App users as well as the frequency and 
intensity (i.e. the distance covered) of use. In the third city, the support for the program 
was less than optimal.  
A workshop participant with a planning background reported on his experience that the 
economy, merchants and the chamber of commerce usually consider the parking problem 
as very serious and don’t want to relinquish car parking places (although the same area 
would give room for significantly more bicycle parking places). He regards the cooperation 
between the economy and bicycle, as demonstrated in the “Bike Benefit Program”, an 
exciting and great approach. 
Another participant reported on surveys from the grocery store “Spar” which revealed that 
cyclists shop more often and represent more lucrative customers. As a consequence, the 
company decided to increase their number of bicycle parking places. 
Bike Citizens referred to further reports on the economic impacts of cycling, including “Buy 
by Bike” by Radlobby, “Cycle Logistics” by FGM, “The EU cycling economy” by ECF, and the 
report on this topic published annually by the city of Copenhagen. 
 
 
5.) Introduction to climate services for active mobility: components & concepts 
Presentation by Judith Köberl (JR) & Daniel Kofler (Bike Citizens) 
 
The conceptual framework for an urban climate service in the field of active mobility and its 
single components were introduced to the workshop participants. The components 
included: (i) the urban climate model “UrbClimTM”, (ii) the data-tool “Bike Citizens 
Analytics”, and (iii) the weather and climate service “WEDDA®”. 
 
 
6.) 2nd participatory exercise: Requests & needs towards climate services for active mobility 
Moderated by Michael Kernitzkyi (JR) 
 
The second participatory exercise addressed the participant’s requests and needs towards 
climate services for active mobility. The topic was discussed by means of the questions 
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given in the box below. 
 
 
 
Questions – Requests & needs towards climate services for active mobility 
 

1. What questions related to urban cycling (or active mobility in general) & climate are 
of particular interest to you? 
 

2. What does the perfect climate service for your field of activity look like? 
- What spatial and temporal resolution, what kind of data/delivery formats, 

ability to be integrated vs. stand-alone, etc. 
- What forecast or projection horizons are of particular relevance (hours, days, 

weeks, months, 10-20 years, 50 years, …)? 
 

3. What benefit do you expect from a perfect climate service? 
 
 
 
General remarks: 
 

• For daily bicycle traffic the quality of routes and lanes is considered to be of high 
interest. From a planning point of view this is related to green space planning, 
urban planning, zoning, rain water management, evaporation, evaporation chill in 
summer and its use, shading, etc. Topography and wind conditions are mentioned 
as further factors influencing the cycling quality in a city. 
 

• The developed service/tool should, amongst others, be attractive for borough 
councillors since in Vienna they finally decide whether suggestions by the urban 
department for road construction are implemented. 
 

• A need for a more systematic counting of pedestrians as basis for analyses was 
identified within the discussions. Presently, there are regular (every second year) 
count of pedestrians in shopping streets and occasion-related count when assessing 
the needs for cross-walks. Overall, an underrepresentation of pedestrians and 
cyclists in traffic counts was attested. 

 
 
Questions and topics of interest for the stakeholders: 
 

• Weather/climate sensitivity of (active) mobility, including the following particular 
questions mentioned by the participants: 

o What is the correlation between cycling and rain/heat/etc. and what is the 
impact of local conditions (e.g. parks, avenues, rivers) on cycling? 

o How does the time of the day impact the weather influence on transport 
mode choice? 

o Do different weather conditions and times of the year require different public 
transport services due to the weather sensitivity of cyclists (key word: 
mobility as a service)? 
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o Does the weather influence the preference for using certain types of 
infrastructure? Do, for example, cyclists show a preference for routes with 
cycle paths on rainy days (since they offer a splash guard to a certain extent 
if separated from the road) or do only well-equipped people use their bicycle 
on rainy days anyhow? 

 
• The city’s climate attractiveness for cycling / active mobility and its change in the 

course of the year 
 

• Impacts of climate change on the attractiveness for cycling / active mobility, 
including the following particular questions mentioned by the participants: 

o To what extent should the expected changing climatic conditions (increased 
frequency of heavy rain, storm, heat, etc.) already be considered today 
within infrastructure planning and the creation of mobility services? 

o Is there a reduction in the shift potential (i.e. the potential for a shift from 
motorised to non-motorised private transport) due to climate change and 
what are the economic effects? 

 
• Comparison of different cities (with respect to the weather/climate sensitivity of 

cyclists and the climate attractiveness for cycling) 
 

• Adaptation measures to increase the comfort of cyclists (general recommendations 
& measures for particular places and routes) 
 

• Prioritization of adaptation measures, e.g.: 
o Where are the highest needs for weatherproof bicycle parking facilities? 
o Where are the highest needs for footpaths and cycle paths with surfaces 

featuring drainage capabilities? 
o Where are the highest needs for cooling measures (e.g. shading, greening of 

facades)? 
 

• Identification and consideration of target groups: Who (which socio-demographic 
group) is exposed to uncomfortable climatic conditions and would benefit from a 
particular adaptation measure? That is, which target groups use which routes? A 
pavement leading to a facility for seniors may for example be used by elderly people 
over-proportionally, who represent a risk group with respect to extreme heat. 
 

• Steering of cyclist flows (e.g. in order to separate them from public transport 
infrastructure such as tram tracks) 
 

• Integration of a climate component (weather/climate sensitivity, climate data) into 
Bike Citizens Analytics 
 

• Integration of weather and climate data into established intermodal routing systems 
like “AnachB”, which is supported by the City of Vienna 
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Requirements for a “perfect” climate service – General remarks: 
 
The participants identified two different target groups for a climate (or weather) service in 
the field of active mobility: (i) the citizens (i.e. cyclists, pedestrians), and (ii) the city 
administration. The requirements for a climate service differ depending on the target 
group. Whereas for the former, real-time weather conditions and short-term weather 
forecasts are of particular interest, the latter is also interested in the status-quo of the 
climate attractiveness and climate change impacts. Overall, it’s about increasing the 
comfort of cyclists/pedestrians. 
 
 
Requirements for the “perfect” climate service for cyclists / pedestrians: 
 

• High spatial resolution (10m-100m) 
• High temporal resolution (real-time querying) 
• Short-term forecasting time horizon (ranging from hours to days, possibly also 

weeks) 
• Important meteorological parameters: temperature, rain, wind, radiation. In the 

case of real-time querying, UV and ozone levels and levels of other air pollutants are 
considered interesting as well. 

• Combination with other services, e.g. indicating drinking fountains, bicycle repair 
shops, bicycle parking places, pleasant places 

• Combined mobility services (weather-dependent) 
• Freedom from barriers would be beneficial: For example, if the service is only 

accessible with a smartphone, then this represents a barrier for elderly people. 
 
Expected Benefits: 

• Increased use of bicycles as a means of transport due to improved predictability 
regarding the weather conditions 

• Comprehensive information in real-time increases the attractiveness of the 
“commuter-leisure-transactions-bicycle-traffic”. 

 
 
Requirements for the “perfect” climate service for city administration / planning: 
 

• The participants highlighted the importance of increased consideration of climate 
data and information within strategic planning, e.g. in the urban development plan, 
the master plan on flood, the technical concept on mobility, etc. 

• No particular requirements in the integration in existing tools were mentioned by 
the participants. But making use of already existing tools – such as the intermodal 
routing system “AnachB” and the tools of Bike Citizens – is considered beneficial. 

• Provision of figures on the number of people affected (e.g. number of 
cyclists/pedestrians affected by extreme heat stress at a particular crossing/traffic 
light and whose climate comfort could be increased by sacrificing car parks for 
additional trees). 

• Provision of figures on the effects of planned/potential adaptation measures (e.g. 
number of expected increase in cyclists due to the shading of a particular route), 
including a description of the economic value added (where possible/meaningful) 

• Support for the prioritization of adaptation measures 
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• Weather-dependent forecasts on the demand for bicycle compartments in 
trains/trams/metro and on the demand for additional public capacity (as the bicycle 
is a complement to train and urban public transport) 

• Provision of recommendations for planning and action 
• Temporal resolution: need to concentrate on peak congestion times 

 
 
7.) Summary & Outlook 
by Michael Kernitzkyi (JR) and Judith Köberl (JR) 
 
The workshop results were summarized and an outlook on the next project steps was 
given: (i) the co-development of a concrete climate service and (ii) its subsequent 
presentation/demonstration to the stakeholders. 
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Date: 12.10.2017 | Time: 10:00-13:00 | Location: Rome, Italy Palazzo   
    Massimo, meeting room 5th floor 
 
 
Goal(s): The aim of the workshop in Rome was to present information about scientific 
urban climate data and how it could be used in order to enhance the knowledge of 
decision-makers and technicians in charge of cultural heritage in the city of Rome in order 
to support decision-making and planning. In addition the PUCS project partners intended to 
get feedback on the specific situation and needs from the identified stakeholders. Identified 
stakeholders are institutional bodies involved in the management of cultural heritage in the 
city of Rome, coming partly from other departments of the Soprintendenza Speciale 
Archeologia, Belle Arti e Paesaggio di Roma than the one involved directly in the project, as 
well as the Regional Environmental Protection Agency of Lazio and the City of Rome.  
With the invitation, participants got a brief description on the initial problem statement and 
the planned climate service to be developed during the project (see Annex below). 
 
 
Participants (external): 
 

• Claudio Baffioni, City of Rome, Department for the Protection of the Environment 
• Andrea Bolignano, Arpa Lazio 
• Alessandro Clemente, City of Rome, Department for the Protection of the 

Environment 
• Antonio Lumicisi, City of Rome, PAESC Coordinator  
• Alessandra Pivetti, SSBAR (from a different section than the project team of SSBAR) 
• Alberto Ugolini, SSBAR (from a different section than the project team of SSBAR) 

 
 
Participants (project team): 
 

• Filip Lefebre, VITO 
• Dirk Lauwaet, VITO 
• Andrea Perrotta, La Soprintendenza Speciale Archeologia, Belle Arti e Paesaggio di 

Roma (SSBAR) 
• Sabrina Silipo, SSBAR 
• Giuseppe Arcidiacon, SSBAR 
• Tiziana Scarselli, SSBAR 
• Livia Carli, SSBAR 
• Gaia Gallotta, SSBAR 
• Katja Firus, T6 
• Antonella Passani, T6 

 A.6 Workshop Report – Cultural Heritage 
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All participants signed an informed consent form. 
 
 
Agenda: 
 

1. Welcome (SSBAR) 
2. Short introduction of all the people and institutions that are present 
3. Presentation on the PUCS project goals and VITO’s and T6 expertise (VITO and T6) 
4. Discussion on the initial problem statement. Each external participant gives their 

contribution to the initial statement and reports on specific needs. 
Coffee break 
5. Discussion on the general service proposal of the project 
6. Wrap-up and discussion on follow-up 

 
 
Minutes: 
 

 
 

 



 

 
 
 
 

81 

1. Welcome (SSBAR) 
The workshop started with a welcome from the Soprintendenza Speciale Archeologia, Belle 
Arti e Paesaggio di Roma (SSBAR), the host of the meeting. 
Andrea Perrotta, SSBAR, gave a brief introduction on the aims of the meeting, which is to 
identify stakeholder interest and needs on climate services in regard to cultural heritage 
sites in the city of Rome. He highlighted the fact that the project is interesting for the 
SSBAR, as it is a new field of study and analysis for them and offers new opportunities. He 
added that the PUCS project intends to set up a decision-support system on climate 
comfort for the archaeological sites of the city of Rome which are managed by the SSBAR. 
 
2. Short introduction of all the people and institutions that were present 
 
3. Presentation on the PUCS project goals and VITO’s and T6 expertise (VITO 
and T6) 
After a general presentation of VITO and the services that VITO offers in regard to climate 
services (e.g. urban heat maps), the PUCS project was presented in detail. There was a 
specific focus on the aspect of “translating” general IPCC data to a specific urban context. 
In addition the service chain between urban climate change scenarios analysis providers 
(Vito, KU Leuven), local service providers and end-users was highlighted and explained, 
that for the Roman case VITO covers both the function of a data as well as service provider 
(with the support of T6) and SSBAR as an end-user. 
 
Clarifying question: 
The question was raised by one participant on the accuracy of climate change scenarios on 
a local scale, as these do usually not exist. And without these analyses, it is difficult to 
convince a public administration to act. 
VITO replied that this is where the PUCS project tries to close the gap between the global 
and the local scale and make a step forward to offer urban climate analysis on a very 
detailed scale. VITO, with its urban climate model, tries to close the gap between the local 
and the global model. 
 
T6 then gave a short introduction on their services and the socio-economic impact 
assessment that T6 will perform in the PUCS project and made a short introduction on 
using climate data for the management of cultural heritage sites. 
 
 
4. Discussion on the initial problem statement 
Each stakeholder institution was asked to present their specific situation in regard to 
climate change and climate related data needs and to comment on the initial problem 
statement and the service idea and define their additional requirements for such a service. 
 
 
Andrea Bolignano, ARPA Lazio: 
ARPA is the Regional Agency for Prevention, Environment and Energy of Lazio agency and 
is the institutional body that has to measure a series of environmental data for the city of 
Rome and the whole Lazio region. They make simulations and forecasts in regard to air 
quality and with this provide information to the managers of the cultural heritage sites and 
the areas around them. 
ARPA could be mainly a data provider in regard to the suggested services: 
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The data that ARPA Lazio has publicly available is: 
• Meteorological data; 
• Air quality data; 

on a range of 1km x 1km. They are doing a forecast of 5 days on air quality. This means 
that they have data on air quality for the cultural heritage sites. 
 
Filip from VITO replied that they would mainly need maps of land use and vegetation maps. 
The data for ARPA might be used for the validation of the analysis that will be developed. 
However, it was pointed out that the model was validated for many different cities in 
Europe, so a validation is not urgently necessary. However, VITO will consider this. 
In regard to the maps Andrea said that he would look for it. 
 
Antonio Lumicisi, Comune di Roma: 
The city of Rome will sign the Covenant of Mayors for Climate and Energy in the next 
weeks. This implies that they need to approve an Action Plan on climate mitigation within 
the next two years, including also a Climate Change Risk and Vulnerability Assessment, as a 
first step toward an adaptation Plan which is currently being developed in the framework of 
the initiative Roma Resiliente (which is supported by the Rockefeller Foundation and has 
started some years ago). This plan should be ready by next May 2018. 
The service of PUCS (Climate-fit.city) might feed in and contribute to the Adaptation Plan. 
This needs to be analysed, once the service or some first draft is available. 
On Monday 16th a next adaptation strategy meeting will take place and he will present 
PUCS. In case that the meeting is open to the public, partners from PUCS are welcomed. 
SSBAR and T6 will follow up on this in the next days. 
 
Renato Sebastiani, SSBAR, 1st district or Rome, Archaeologist for the Testaccio area: 
Renato Sebastiani gave an input on the problem statement and the planned service 
presenting the specific features of the historical city quarter of Testaccio, so from a very 
local and practical scale. 
The Testaccio area is an open museum with cultural heritage sites from various periods 
(e.g. it is the ancient harbour and commercial area in the ancient Rome, it was an 
agricultural area during Medieval times and a popular housing and production area at the 
end of the 19th and during the 20th century). So it has a rich history from different periods. 
 
The challenges of the Open Museum are manifold: 

• It is an area where people live and work and partly the archaeological sites are very 
small and integrated in the living areas. 

• Some experiments with public-private partnerships on a very small scale were made 
in regard to mitigation efforts. E.g. photovoltaic panels from the SSBAR are installed 
on the terraces of apartment buildings for producing energy for a small 
archaeological site. 

• The realisation of green architecture interventions is partly challenging due to the 
fact that many buildings are historic ones and therefore protected. However, the 
area offers some parts where interventions might be possible, e.g. the Monte 
Testaccio (in the property of the city of Rome) and two cemeteries as well as the 
street full of trees which goes along the river (Lungotevere Testaccio). These spaces 
might be used in a way that they could contribute to a better climate comfort of the 
whole area. 

• Another aspect of the area is the non-navigability of the Tiber river in this area of 
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the city, due to underwater waste and the impacts of period of droughts (as in the 
summer months of 2017). An important historical site is along the river (the ancient 
harbour) and, in case the river were navigable, then a pathway could be created 
between the archaeological site of the ancient commercial harbour in Testaccio and 
the ancient sea harbour (Porto di Traiano) near Ostia. This would offer citizens and 
tourist a new perspective on the life and activities in the ancient Rome. 

 
Maurizio Pinotti, SSBAR, Architect at Terme di Caracalle: 
The Terme di Caracalla are an archaeological site which has only recently been deployed 
for cultural tourism. In fact, until some years ago, the Terme di Caracalla were only open 
for three months during summer time for hosting the famous Open Air Music festival. 
Since three years a new underground area was opened to the public and attracts many 
tourists. 
In order to open these underground spaces, a comprehensive preparation was necessary:  
the underground spaces have a specific microclimate and due to some destroyed roofs, 
there were problems in these spaces in terms of water infiltrations, algae and fungi. 
Therefore a private company (Tecno.EL) was assigned to monitor the microclimate for five 
years. On the basis of the monitoring results, the company suggested some architectonical 
changes which were implemented. This led to a stable microclimate now, so that visitors 
can be allowed to visit this area. 
The study might continue on other areas of the site. All data of the measurements are 
available. 
In general the Terme di Caracalla area is very green. It is isolated from built-up areas of 
the city centre. There is a constant, but slow wind flow. So, in terms of heat there is not 
much stress on the site. 
The problem is instead with heavy precipitation. As the site is at a steep slope, water is 
flooding underground areas which are under the street level. The sewage system is not 
sufficient to drain the rain water in case of heavy rainfall. 
At the moment there are no institutional plans to deal with this. 
 
Andrea Perotta, SSBAR: 
The SSBAR covers all national cultural heritage sites of Rome, of which many are in the city 
centre, and some outside. While you need to pay for most of the sites in the city centre, 
some areas in the periphery are for free. 
At the moment there is no organisational system between the city, the region and the 
SSBAR, and especially not on climate change.  
One challenge e.g. are the queues for ticketing for tourists. How to deal with this? Is it 
possible to change the flows? 
Another challenge is that there are very different microclimates in town.  
Also air pollution is a big problem, e.g. there is a lot of traffic in the surrounding of the 
Colosseo. 
 
5. Discussion on the general service proposal of the project 
 
Filip Lefebre thanked everybody for their contribution. The project team will be able to 
make a list of possible impacts on the basis of your contributions. 
In regard to the heavy rainfall: we might deal with this, but we need to talk with another 
partner in the PUCS project (KU Leuven) which is an expert on rainfall statistics. 
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Discussion: 
Question of Antonella Passani: do you have data about the crowds? 
Andrea Perrotta: we have general information on the visitors (e.g. where they come from, 
age range, gender), but we do not have information on the queues.  
Renato Sebastiani: we have some data for Testaccio: system of laboratory and events. 
 
Filip Lefebre: information on the impact of the hot summer on the number of visitors would 
be interesting. 
Andrea Perrotta: as we do not have any statistics, it is difficult to correlate this. E.g. now 
there is a considerable increase of visitors to Rome due to the fact the historical sites in 
North Africa (e.g. Egypt and Tunisia) are less visited due to terrorist threats. It is difficult to 
calculate numbers of tourism increase and decrease on specific topics, e.g. climate. Only if 
asking tourist directly. 
 
Filip Lefebre: It would be interesting to understand if climate change is a real threat for 
visiting the monuments (e.g. the Colosseo) in the future or if the monument are that 
appealing that people are willing to queue and wait in the heat. Anyway, investments might 
be necessary in the future to improve comfort. 
Antonio Lumicisi, City of Rome: we try to include this aspect in the adaptation plan for key 
areas, as some measures need to be taken 
Maurizio Pinotti, Terme di Caracalla: we need to consider the different types of tourists. 
E.g. cruising tourists (which are many at the moment) just come for one day and for them 
it is difficult to change their behaviour. 
A lot of tourism is short-term tourism. On average tourist stay just for 2.5 days. 
 
Renato Sebastiani: there is a general problem with the service that is offered to the tourist. 
In addition the cultural heritage management is fragmented, it is not a system, so there is 
no coherent service. 
 
6. Wrap-up and follow -up 
 
Wrap-up by Dirk Lauwaet, VITO: 

• Very valuable inputs, thanks to all. 
• A decision-support system needs to be based on high-resolution maps of heat and 

precipitation. 
• We hope that the service that we will develop will be helpful for all of you, e.g. for 

the city of Rome. 
• The service will include a forecast system for the next days based on climate 

analysis in combination with available weather forecasts 
• In regard to the river and the water level: we will see what we can do. 
• Hopefully we can contribute to solve your challenges. 

 
Next steps: 
We will discuss the inputs and results of today and will define the system and keep 
participants informed. Other workshops in order to show and discuss the service. 
 
 
 
Annex: Agenda and information sent to participants before the meeting: 
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1. Short introduction of all the people and institutions that are present (10 min.) 
2. Presentation on the PUCS project goals and VITO’s and T6 expertise (VITO and T6) 

(20 min.) 
3. Discussion on the initial problem statement. Everyone should improve the problem 

definition (60 min.) 
4. Coffee break (15 min.) 
5. Discussion on the general service proposal of the project. (60 min.) 
6. Wrap-up and discussion on follow-up (15 min.) 

 
Initial problem statement: 
At the moment, too much tourists want to visit the same popular monuments in Rome, 
resulting on long waiting queues. 
Being the monuments in the centre of the town there is also traffic problem and problems 
bound with rains and water. 
The tourists complain about heat stress, air quality and allergies (pollen). 
 
Initial service proposal: 
VITO and the other partners proposes to develop an online web platform (hosted by 
SSColosseo) that shows for each touristic site detailed information about the expected heat 
stress, air quality and pollen situation together with rain for the next few days, based on a 
regular weather forecast for Rome (provided by a local meteo service or acquired by VITO 
from the free GFS model). A distinction could be made between morning, noon and 
afternoon/evening to spread the visitors better over the day. In order to do this, an historic 
data base with very high (meter-scale) resolution heat stress, air quality and pollen maps 
will be set up by VITO, to which the weather forecast data will be linked, selecting the 
historic moment that most resembles the expected conditions. 
Optionally, for (a few) sites that experience a lot of heat stress problems, VITO can perform 
an adaptation scenario analysis to address the problem areas (e.g. planting trees, providing 
shade, water…). 
Another option is to perform a climate analysis to assess how the local situation is expected 
to evolve over the next decades so the sites can start preparing already. 
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Introduction 
 
Within the EU funded PUCS project22 (2017-2019), stakeholder workshops are organized to which 
you agreed to participate.  This Participant Information Sheet shall give you information about the 
context and purpose of the stakeholder workshop, as well as how data will be used and further 
processed and stored. Before the stakeholder workshop will be performed, you will be asked to sign 
the attached consent form (to tick the boxes in the consent form) to confirm that you have read this 
information sheet, and agreed to share with us your responses to the stakeholder workshops. 
 
Objectives PUCS project 
 
The PUCS Pan-European Urban Climate Service (branded as Climate-fit.city in the future) project will 
take the best available urban climate data and convert it into information that is relevant for public 
and private end-users operating in cities, for 6 different sectors (Climate and Health, Building Energy, 
Emergency Planning, Urban Planning, Active Mobility, and Cultural Heritage). This will improve 
decision-making in regard to sector policies and urban planning, and will help end users to better 
address the consequences of climate change at the local scale. 
 
Objectives stakeholder workshops 
 
For each sector, a stakeholder workshop is organized by the respective project service provider and 
user. The goal of these workshops is to collect as many user requirements as possible from all 
different stakeholders, allowing to gear the service to the best possible extent to a broad usability. 
Stakeholder demands will be compared with what is technically and financially feasible and a 
consensus agreed upon. Participants at the workshop represent the organizations to which they 
adhere. No personal opinions will be collected.  
 
Data processing 
 
Personal data collected consists of your name and contact details. During the workshop, pictures will 
also be taken on which you may be visible. The organizers of the workshop will edit a workshop 
report of which a draft version will be circulated for your approval before it will be integrated inside 
the public project deliverables ‘Stakeholder mapping report’. All data collected will be stored on 
secured servers and the password secured online project management platform, only accessible for 
project team members directly engaged in the corresponding research work. In line with the data 
protection rules in the EU, you have the right to access information about the use of your personal 
data, as well as the right to rectify/amend, cancel or oppose to the use of your personal data, any 
time during the research and storage of your data. If you agree, personal data consisting of the 
interviewee’s name, affiliation and contact details will be included in a contact list, which will be 
used for the project’s dissemination activities (e.g. newsletter, announcements), and for invitations 
to further participatory activities (e.g. survey, workshops, interactive online platform). Data will only 
be used for PUCS and will not be made accessible to third parties. 
  

                                           
22 This project has received funding from the European Union’s Horizon 2020 research and in novation programme under 

grant agreement No 730004. 
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In signing this consent form I confirm that (please mark with a cross): 
 

I have read the Participant Information Sheet and the nature and purpose 
of the project has been explained to me. YES NO 

I understand the purpose of the project and my involvement in it as 
described in the Participant Information Sheet.  YES NO 

I understand that I may withdraw from the study by means of a written 
notification at any stage and that this will not affect my status now or in 
the future. 

YES NO 

I understand that while information gained during the study may be 
published, I will not be identified.   YES NO 

I agree that the participants list of the stakeholder workshops with my 
name (first name, last name) and organization will be added in Annex to 
the project public report “Stakeholder mapping report”.   

YES NO 

I agree that pictures taken at the workshop may be used inside project 
reports and could be used for the project website (www.climate-fit.city) 
and project presentations.  

YES NO 

I understand that data will be stored electronically on a safe server with 
restricted access for the maximum period of seven years after publication. YES NO 

I agree that my contact data are included in a contact list to be further 
used for PUCS dissemination activities (e.g. newsletter, announcements), 
and for invitations to further participatory activities (e.g. workshops, 
participation in an interactive online platform) 

YES NO 

 
Any concerns about the study? 
 
If you want to withdraw from the study, or if you have any concerns or complaints about your rights, 
these should be addressed to Filip Lefebre (Filip.Lefebre@vito.be ), project coordinator.   
 
 
Name ………………………………………………………………………….  
 
Date …………………………………………………………………………… 
 
Organisation ……………………………………………………………… 
 
Email........................................................................ 
 
 
Signature …………………………………………………………………… 
 
  

http://www.climate-fit.city/
mailto:Filip.Lefebre@vito.be
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