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Abstract In the second stage of the PUCS (Climate-
fit.city) project, the sectoral climate service 
providers implemented their sectoral 
services for newly committed users, (who 
operated without project funding). Similarly 
as in the demonstration phase (WP2), these 
new users were involved in the co-design of 
six – either new or replicated – sectoral cases 
of the urban climate service: Climate & 
Health, Building Energy, Emergency 
Planning, Urban Planning, Active Mobility, 
and Cultural Heritage. The present 
deliverable describes (i) how these six new 
or replicated sectoral services were 
implemented for the new users (ii) the added 
value of these services, as perceived by the 
service providers, and (iii) how the new or 
replicated services and their results were 
presented to the new users. In Annex A of 
this deliverable, reports from demonstration 
events are provided.  
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In the second stage of the PUCS project, new end-users – operating without project funding 
– were identified by the climate service providers. For each sectoral case, one such new user 
was chosen and a new market replication climate service specified and implemented for each 
of these new users.  

At last, these new sectoral cases of the urban climate service were implemented for the 
following users/cities:  

 Climate & Health: London School of Hygiene and Tropical Medicine, city of London 
 Building Energy: Pronoo AG, cities of Barcelona, Rome, Prague, Bremen, Berlin 
 Emergency Planning: the City of Tirana, Albania 

 Urban Planning: the World Bank Urbanscapes Group, city of Dhaka 
 Active Mobility: Bremeninvest, city of Bremen and Bike Citizens, city of Berlin 
 Cultural Heritage: the Royal Zoological Society of Antwerp 

All replication cases are as much as possible exploiting the methods, approaches and tools, 
which have been developed during the implementation of the original six sectoral cases. 
However, the crucial aim has been to maximally extend the upscaling potentials of the sectoral 
climate services, and to cover also different or extended users´ requirements as well as to 
adjust or enhance the services to be able to cope with the specificities of new replication 
cases.  

Similarly as in the demonstration phase, co-design processes were conducted between the 
climate service providers and the newly identified users at the beginning of the replication 
process. Again, each replication case involved a climate data provider, a service provider 
(purveyor) and a user-partner. The new end-users were operating without project funding. 
However, they officially expressed their interest in becoming test-users of these climate 
services and in cooperating with service providers during the implementation of the replication 
services, in sense of requirements specification and provision of all necessary input data as 
well as feedback on services´ outcomes and results. At the end of the replication phase, each 
service provider organized an event to demonstrate the new replication service and its 
outcomes to the end-user. 

The present deliverable describes (i) how each replication case has been implemented for the 
new user, (ii) the added value of the replication services, as perceived by service providers, 
and (iii) how the replication service has been demonstrated to the new users, via workshops, 
web conferences or in other appropriate ways. 

Similarly as in the demonstration phase (WP2), also the replication services (in WP4) were 
conceptualized in cooperation with their end-users and the intermediate outcomes were 
presented, assessed, validated and refined, in several interaction and feedback loops. Usually, 
these interactions were represented by bilateral meetings between the service provider and 
the new user, or by virtual communication (emails, teleconferences or web-conferences).  
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This document is developed as part of the Climate-fit.city (CFC) project, which has received 
funding from the European Union’s Horizon 2020 Research and Innovation programme, under 
the Grant Agreement number 730004 1 . The “Replication service demonstration report” 
represents Deliverable 4.2 of Work Package 4 (WP4) – Market replication. 

The purpose of this document is to provide a description of the new market replication cases, 
as they were implemented for the new end-users (not funded by the project) identified for 
each sectoral climate service. A description of these new users and their requirements, as well 
as an initial description of how these replication cases were planned to be implemented, has 
been provided in D4.1.  

Note that the final Emergency Planning replication case deviates from the initial plan to 
implement the service for the city of Prague, Czech Republic (as described in D4.1). Due to a 
change in the political representation of the city, which decided against acting as a user of 
the service, the service provider had to identify a substitute replication city. Finally, the city of 
Tirana, capital of Albania, has been identified as the replication user for the Emergency 
Planning service. For this reason, this newly defined replication case will be described here, 
in D4.2, in detail, as well as requirements and expectation of the new replication user, the 
City of Tirana.  

This deliverable not only describes the new replication cases, how they were implemented, 
their added value (as perceived by service providers) and how the new services and results 
were demonstrated to their users, but also highlights the links between the original sectoral 
cases and the replicated ones, and how they were exploited in order to effectively implement 
the replication cases.  

The present deliverable is structured as follows: Chapters 2 to 7 each present one of the six 
new sectoral cases. They start with a short description of the purpose of the respective 
replication service and its end-user. Next, a detailed description of the service, its main 
features and its outcomes is provided for each sectoral case. This chapter presents specificities 
of the replication cases, and the strengths and weaknesses of each sectoral service with 
respect to replication potential are highlighted. After that, the added value of the service, as 
perceived by the service provider, is described. The last section is always dedicated to the 
description of the final demonstration event, during which the outcomes of the service were 
officially presented to the end-users. Detailed reports from these demonstration events are 
provided in Annex A. 

Chapter 8 provides a short summary on the market replication cases as implemented in the 
frame of the CFC project and lists their main added values in comparison to the original 
demonstration cases. 

  

                                           

1 SC5-01-2016-2017: Exploiting the added value of climate services – a) Demonstration of climate 
services (2016 – Innovation Action – IA) 
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Replication city: LONDON 
     

Climate data provider: 

VITO 

 Service provider 
(purveyor): 

ISGlobal 

 Service user: 

LSHTM 

 

The Climate and Health replication service is a collaborative initiative between ISGlobal’s 
Climate and Health Program and the Health Protection Research Unit at the London School of 
Hygiene and Tropical Medicine (LSHTM). VITO is the urban-scale climate data provider, 
ISGlobal is the purveyor of the service, and LSHTM is the final end-user. The purpose of the 
climate and health service for the city of London is to assess heat-related mortality risks. In 
particular, the service includes: 

(i) the description of human vulnerability to heat in different areas of the city; 
(ii) the analysis of vulnerability inequalities and differences associated with factors 

such as sex; 
(iii) the provision of fit-for-purpose information for the development of future 

adaptation measures 

 

The Climate and Health service for the city of London includes vulnerability maps to heat at 
different administrative levels, e.g. boroughs and wards. These maps use all-cause mortality 
to show the different vulnerable areas in the city by sex. The service uses high-resolution 
urban climate simulation data for the present and future by taking into account future changes 
in greenhouse gas emissions. The methodological details of the basic urban climate data can 
be found in Deliverable 5.2. The service provides heat risk maps for the study period (2007-
2016) and for future periods under two different IPCC climate scenarios (RCPs 4.5 and 8.5). 
Different time horizons are provided for climate projections, namely 2011-2040, 2041-2070 
and 2071-2100. Table 1 and Table 2 provide basic climate indicators generated for the present 
and future periods. 

The main features of the Climate and Health service are divided into two parts; heat mortality 
risk mapping for the present period (2007-2016) and climate change simulation maps for the 
present and future period taking into account different climate change scenarios (Figure 1, 
Figure 2 and Figure 3).  

The web-based interactive maps of vulnerability to heat include information for all the 33 
boroughs and 630 wards of the city. The borough maps show little spatial variability (see 
Figure 4 and Figure 5), while the differences among wards are very large but statistically not 
significant (see Figure 6).  
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Figure 1: Urban heat island temperature map based on output from VITO’s UrbClim model 
driven by ERA-Interim reanalysis data (1988-2017) 

 

Figure 2: Average annual maximum temperatures for the end of the century in a middle 
emission scenario (RCP4.5 2071-2100). 
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Figure 3: Urban heat island temperature map for the middle of the century in a high emission 
scenario (RCP8.5 2041-2070). 

 

Figure 4: Relative risk map of all-cause mortality at the borough level (2007-2016). 
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Figure 5: Relative risk for men (left) and women (right) at the borough level (2007-2016). 

 

Figure 6: Relative risk for men (left) and women (right) at the ward level (2007-2016). 

 

The development and implementation of the service has taken into account the needs 
expressed by local stakeholders and end-users (see details in Deliverable D4.1), and mounted 
on those expressed by stakeholders in Barcelona. ISGlobal and VITO agreed that the climate 
simulations had to include the entire Greater London Area, which implied a reduction of the 



 

 
 
 
 

17 

spatial resolution to 250m, compared with the much finer resolution of the Barcelona demo 
case (100m). This was due to the much larger area to be modeled in this case, with 351 x 
351 grid points representing around 88 km in both the zonal and meridional axes, while the 
Barcelona service had 401 x 401 points covering 40 km in both directions. This lower resolution 
is however still sufficient to describe the administrative units for which the climate-mortality 
relation was calculated. It covers the entire geographical area of the Greater London Area, 
where more than 8.5 million people live (according to 2014 estimates from the UK Office of 
National Statistics). The list of modeled climate variables was carefully decided between 
ISGlobal and VITO, and the variables to be included in the service by ISGlobal and the local 
end-users and stakeholders. Modeled urban climate data for a 30-year historical period (driven 
with data from the ERA-Interim reanalysis for the period 1988-2017) and climate projections 
in 3 30-year periods up to 2100 were provided by VITO. The chosen climate variables are 
daily data of 2-meter air temperatures (minimum, mean and maximum). 

In order to implement the service and to show interactive heat-related mortality risk maps, 
we used Shiny (Version 1.2.13), a package from R that simplifies the creation of interactive 
web applications at minimum cost (Chang et al., 2019). For the development of the 
epidemiological models and the calculation of heat risks, we applied case cross-over analysis 
as the most accurate and effective statistical technique to describe the effects of short term 
exposures such as heat on human mortality. The analysis was conducted for the summer 
months from May to September. 

The service has several strengths and a few weaknesses. The main advantage is that we 
already developed the methodology in the demonstration case, and therefore the modeling 
of the relation between climate and mortality data has been and can be relatively easy to 
replicate to this and any other future European city if mortality data is available. However, 
there are a number of limitations which we need to acknowledge (detailed in deliverable 
D4.1). The service demonstration case includes several vulnerability indicators that cannot be 
replicated due to the lack of available mortality data. For the demo case, socioeconomic data 
was available for the 73 neighborhoods, while for the replication case it was not available. 
When we mapped the vulnerability of the population sub-groups at the neighborhood level in 
the case of Barcelona, we did not find significant differences among neighborhoods, and 
therefore the unit of the analysis was changed to the district level, with only 10 (larger-scale) 
units, which successfully increased the statistical power of the analyses. In London, we faced 
the same challenge, given that the number of deaths were much higher than in the demo 
case. The relative risks at the borough level showed very small spatial variability, while the 
differences among wards were very large albeit not statistically significant (Figure 4, Figure 5 
and Figure 6).  

Table 1: Study periods included in the website and input data for the UrbClim model 

Historical Periods Climate Change Scenario 
RCP4.5 

 

Climate Change Scenario 
RCP8.5 

 

ERA-Interim (1988-2017) 2011-2040 2011-2040 

ERA-Interim (2007-2016) 2041-2070 2041-2070 

ERA5 (2007-2016) 2071-2100 2071-2100 
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Table 2: Climate indicators included in the website 

 

Web link of the ciCmate and Health Service for London and additional service information:  

 https://londonheat.shinyapps.io/climate-fit-city/ 
 https://climate-fit.city/stories/climate-and-health/ 

 

The UrbClim model was designed to reproduce the urban heat island effect and associated 
heat-stress at the urban scale with a minimum amount of computational power. As such, it is 
perfectly designed for providing the climate data that is required for the generation of the 
Climate and Health service here described. It combines information about the urban structure 
(vegetation, soil sealing, typology, etc.) through a simplified physics approach relevant at 
urban scales, and generates local climate data at very high resolution that perfectly matches 
the small scale georeferenced mortality datasets used in the demo and replication cases. The 

https://londonheat.shinyapps.io/climate-fit-city/
https://climate-fit.city/stories/climate-and-health/
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climate information is available at a resolution of 250 meters, for a better description of the 
administrative units for which the climate-mortality association was established. From the 
service provider perspective, the added value of the service is to have access to high resolution 
climate data providing a better description of the climate determinants for the georeferenced 
mortality dataset. This can for example be seen in the differences between the urban climate 
data between different parts of the city, e.g. Hyde and Reagent Parks are found to be cooler 
than all the surrounding areas (Figure 7). This can also be seen by looking at the difference 
between the Thames river and nearby areas (Figure 7). 

Figure 7: Annual average daily mean temperature differences between Reagent and Hyde 
Park and the Thames river with nearby areas. 

 

The urban climate data was merged with georeferenced mortality data to model the 
relationship between temperature and mortality. There was a strong relationship between 
high temperatures in summer and mortality at the borough level. In the analysis of the 
vulnerability for the different population groups and each of the 33 boroughs, we actually 
found statistically significant differences among the geographical areas. The heat vulnerability 
maps demonstrated that social and demographic factors are associated with the effect of high 
temperatures on mortality. One problem was, however, that population numbers at the ward 
level were very small, and therefore the associations were difficult to estimate in the least 
densely populated areas.  

The main added value of the service from the service provider perspective is readiness of the 
platform and the method translating the climate input data into health risks. Climate services 
do not usually combine climate and health data to provide risk estimations, and are generally 
based on indirect metrics based on climate indicators that do not take into account the effect 
of socioeconomic and demographic data. As such, these services hardly express the real public 
health impact. However, one major limitation of the Climate and Health service is that the 
climate-mortality association cannot be implemented at very small geographical scales in the 
whole continent, given that georeferenced mortality data is scarce and hard to obtain. The 
health sector plans for scalability therefore requires a simplification of the methodology and 
the use of regional mortality data as representative health input for the major European cities, 
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which could be combined with spatially-detailed simulations from the urban climate model to 
provide simplified but high-resolution health measures. Despite the inherent simplification of 
this approach, it would largely outperform any available initiative at the European and global 
scales. 

 

The Climate and Health service was released as a web-based interactive tool, and 
demonstrated at the Annual meeting of Health Protection Research Unit of the London School 
of Hygiene and Tropical Medicine (LSHTM) on 2nd April 2019. In addition, in order to maximise 
the impact of the service, we demonstrated the service in a second workshop on 7th June 
2019 at the Heat Risk Group coordinated by the London city council, which took place in 
London Fire Brigade Headquarters. The service was demonstrated by ISGlobal and LSHTM to 
decision makers and key experts from a broad range of disciplines, including epidemiology 
and public health, urban planning, environmental policy making, climate change and other 
key thematic sectors. See Annex A for further details on the demonstration workshop, 
including the agenda, the list of institutes that took part in the event, and pictures of the 
workshop. 

Table 3: Summary on demonstration workshops 

Demonstration workshop Date and Place Attendee/discipline 

First workshop at LSHTM 2nd April 2019, Manson Theatre, 
LSHTM campus, London, UK 

80 participants (academic, 
stakeholders, city council, urban 
planning and transport, 
climatologists, social scientists, 
architects, epidemiologists, public 
health researchers) 

Second workshop at London City 
Council 

7th June 2019, London Fire Brigade 
Headquarters, London 

 

20 participants (epidemiologists, 
stakeholders, city council, urban 
planning, London climate change 
partnership group members) 

In general, the Climate and Health Service was recognized as valuable by stakeholders. Some 
key feedbacks resulting from the workshops are listed in Annex A.1. 
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Replication city: Barcelona, Rome, Prague, Bremen, Berlin 
     

Climate data providers: 

VITO 

 Service provider 
(purveyor): 

Meteotest 

 Service user: 

Pronoo 

 

In the replication phase, the Building Energy case worked with the same end-user as in the 
demonstration phase (Pronoo AG), but expanded the service to all the cities for which the 
needed climate input data are available within the CFC project. The purpose of the Building 
Energy service is to get buildings better adapted to the urban environment and future climates 
and to lower energy consumption in more and more cities. To give an example: buildings that 
are better protected against future and more extreme heat waves, will have less cooling needs 
than buildings adopted to current climates. 

To do this, urban and climate change effects have been included in an update of Meteonorm 
Version 7.3 (www.meteonorm.com), which is a standard tool for climate data for building 
design. The upgrade is free for current users (of version 7.2). The access is easy and 
straightforward. Users of this tool are architects and building designers/engineers who work 
with projects in one of the 7 cities (2 demonstration and 5 replication cities), where urban 
climate data are available. 

 

The service is included in the commercial desktop software Meteonorm Version 7.3. The main 
output are typical meteorological years (TMY) in hourly resolution for any site. For 7 cities 
(the demonstration cities Bern and Vienna and the replication cities Barcelona, Rome, Prague, 
Bremen, and Berlin), urban heat effects are modelled throughout the city areas.  

The software delivers data for current periods (2000-2009) and two future scenarios (RCP 4.5 
and 8.5) for 2046-55.  

User-partner Pronoo used data of those cities as input for their simulation of buildings, which 
was done with IDA-ICE software2. They analysed heating and cooling loads as well as hours 
of discomfort (above a threshold of temperature). Those results were used to analyse the 
difference of the climate within and between the cities. 

The 7 cities will be included in all future versions of the Meteonorm software. During the rest 
of the project, we try to include up to 100 additional cities in Europe. The more cities included 
the more useful the tool.  

Three sites within each of the 7 cities have been defined to validate and compare the results 
and to show the importance of taking climate and urban effects into account: one at the 
meteo station outside the city (often at airports), one in the city centre and one in-between – 
often in parks. The sites were analysed regarding their climate values as well as regarding 

                                           

2 https://www.equa.se/en/ida-ice  

http://www.meteonorm.com/
https://www.equa.se/en/ida-ice
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their heating and cooling loads and discomfort. The following statistics of climate are used to 
demonstrate the results of the service. 

Urban heat effects, i.e. temperature differences between the city centre and the surroundings, 
are generally in the range of 1-1.5°C for today's climate. Temperatures will rise by around 2-
3°C until 2050. Maximum temperatures show impressive changes. They differ only slightly 
between centres and surrounding land. Differences regarding climate change are much higher 
for maximum temperatures (4.7-7.4°C). They are more than twice as high as for average 
temperature rises. North of the Alps, maximum temperatures of 40°C will be standard with 
RCP 8.5. Tropical nights are much more common in cities – as mainly nighttime temperatures 
are higher. They will rise strongly in future (Figure 8) – differences will stay large between 
northern and southern locations in Europe. 

Figure 8: Number of tropical nights in Prague and Rome (city centre, semi-urban, sub-
urban/airport) for current climate and two future scenarios ("Urbe" is an airport nearby Rome, 
Kbely a meteo station in Prague, Celimontana a park in Rome). 

  

Figure 9 shows the useful energy needed for heating and cooling for Barcelona and Bern for 
a building (up-to-date standard) outside the city ("country"), the city centre and two future 
scenarios in the city (2050). Figure 10 shows the maximum loads for heating and cooling for 
the same locations. Both figures condense the results of the comparison of the building 
simulation. Differences between urban (city) and country (airport) locations are big. Changes 
in the future as well.  

Heating loads are getting smaller – cooling loads bigger. In Barcelona, cooling energy is by 
2050 with both scenarios higher than heating (they are above the diagonal line). The sum of 
cooling and heating are more or less constant for Barcelona. In Berne the sum is getting 
somewhat smaller (the gradient of a line between the bullets is lower than -1). With RCP 8.5 
the situation in Berne is by 2050 similar to today's climate at the airport of Barcelona. 

The maximum heating loads are getting only partly lower in future, whereas the maximum 
cooling loads will rise by a factor of two. Interestingly, the maximum heating loads are bigger 
for Barcelona compared to Berne due to different building codes: insulation and tightness of 
buildings are less good in Barcelona. This shows that insulation is still important also in future 
– even in Southern Europe. 
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Figure 9: Heating energy vs. cooling energy for Barcelona and Berne for today's climate 
outside and inside the city and for RCP 4.5 and 8.5 (2050) in the cities. The sizes of the circles 
represent the number of hours, which are above a comfort definition (without cooling) (after 
Settembrini et al., 2017). 
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Figure 10: Maximum heating load vs. maximum cooling load for Barcelona and Berne for 
today's climate outside and inside the city and for RCP 4.5 and 8.5 (2050) in the cities. The 
sizes of the circles represent the number of hours which are above a comfort definition 
(without cooling) (after Settembrini et al., 2017). 

 

 

 

It's the first time that a software targeting building engineers delivers climate values including 
urban and climate effects in such an easy and user friendly way. This will enhance the usage 
of such data. The analysis shows, that the use of adapted data is very important. Errors 
regarding building energy are big when not using data considering urban and climate effects. 

 

For the Building Energy use case, no demonstration workshop was held. The potential users 
differ significantly from the other use cases. For building energy, architects and engineers are 
the main clients. To inform and discuss with them, two conferences have been visited in 
September 2019: 
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 cisbat 2019, https://cisbat.epfl.ch/, Lausanne, Switzerland, September 4-6 2019 
 BS 2019, http://buildingsimulation2019.org/, Rome, Italy, September 2-4 2019 

At both, a poster was presented, which included the main results – shown in chapter 3.2 in 
this report. For both conferences, papers were published (Remund and Grossenbacher, 2019; 
Grossenbacher and Remund, 2019). 

 

https://cisbat.epfl.ch/
http://buildingsimulation2019.org/
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Replication city:  
     

Climate data provider: 

KU Leuven 

 Service provider 
(purveyor): 

KU Leuven 

 Service user: 

City of Tirana 

 

The service is urban flood hazard analysis and mapping for the city of Tirana in Albania. It 
meets the demand of the city to have support to reactive emergency planning and proactive 
urban planning. As a response to this demand, this service will bring the information about 
the extent of pluvial flood hazard for different probabilities of occurrence and at high resolution 
(street level) in the city. The structure of the service and its results will be similar to the one 
which has been prepared in the demonstration phase for the city of Antwerp. The city of 
Tirana has recently been flooded frequently, the last one in September 2019. These data will 
provide validation information. The users of this replication service are the Emergency 
Directorate at Tirana, and the National Territorial Planning Agency of the city of 
Tirana. Initially, two possible cities that are flood prone in Albania were proposed by the 
Emergency Directorate : Shkodra and Tirana, but finally Tirana was selected. 

NOTE : The initial plan was to have the replication case for the city of Prague (see Deliverable 
4.1), but due to political reasons, the local city authority suddenly and unexpectedly decided 
that the necessary data cannot be made available for the Climate-fit.city replication case. For 
that reason, we decided to look for another city in Europe, which became the city of Tirana.    

 

For analyzing the changes in urban flooding, extreme rainfall intensity-duration-frequency 
(IDF) relationships and design storms for given return periods were produced and modified 
based on the climate scenarios for extreme rainfall. These design storms were propagated in 
a hydrological and hydraulic model of the urban drainage system. This was done for the 
current climate design storms and repeated for the future (perturbed) design storms. When 
the impact results after use of both types of storms are compared, the changes in impacts 
could be assessed. 

The urban drainage system impact model consisted of a detailed full hydrodynamic model 
including a model for the surface flow and inundations based on a 1-m high resolution digital 
elevation model. KU Leuven developed this model to transfer the rainfall (and 
temperature/evapotranspiration) changes to changes in urban flood risks. 

The first involved the collection and statistical analysis of the local rainfall data to obtain 
extreme rainfall intensity-duration-frequency (IDF) relationships. Because no sub-daily data 
were available, a novel approach had to be applied to downscale the extreme rainfall statistics 
from the daily time scale to smaller time scales. This was done by considering rainfall scaling 
laws (multifractal theory).  
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Figure 11: Extreme rainfall intensity-duration-frequency (IDF) relationships for temporal 
aggregation levels between 10 minutes and 15 days. The IDF-relationships are shown here 
for return periods of 1, 10 and 100 years. 

  

Based on the IDF-relationships, composite storms were obtained for return periods between 
1 and 100 years. These were applied as input to the urban water system model to get flood 
hazard results for the various return periods. 
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Figure 12: Composite storms for extreme rainfall at Tirana, shown here for return periods of 
1, 10 and 100 years. 

 

The climate change scenarios for extreme rainfall were obtained by considered the full 
ensemble of available global and regional climate model runs (CMIP5 GCMs and EURO-
CORDEX RCMs) for the city of Tirana. The results of these runs were statistically downscaled 
using the quantile perturbation approach.   
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Figure 13: Scheme summarizing the process of statistical downscaling of the ensembles of 
publicly available global, regional and local climate model outputs. Climate scenarios for 
(extreme) rainfall were obtained to be applicable for local impact analysis at the scale of 
European cities. 

 

 

The figure and table below show the results obtained for the climate factors (change or 
perturbation factors) obtained from the full ensemble of climate model results, for the high 
impact climate scenario (95% percentile changes from the full ensemble) for the future time 
horizon 2071-2100 and for different return periods. These change factors vary from 1,18 for 
a rainfall intensity with a return period of 1 year to 1,55 for a return period of 100 years.    
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Figure 14: Change factors obtained for the peak rainfall intensities for the high impact climate 
scenario 2071-2100 and different return periods. 

     

 

Figure 15: Composite storms for the high impact climate scenario 2071-2100 and return 
periods between 1 and 100 years. 
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Figure 16: Comparison of the composite storms for the high impact climate scenario 2071-
2100 with the composite storms for the current climate, for return periods between 1 and 100 
years. 

 

For the flood hazard modellng, an urban water system model was developed for the entire 
city area of Tirana. The figures below show an overview of the data of the drainage network, 
the 1-m high resolution digital elevation model (DEM), and the land use data considered in 
the development of the urban water system model. The drainage network forms the basis of 
the underground hydrodynamic network model, the high resolution DEM forms to basis for 
the surface runoff and inundation modelling and the land use data provided information on 
the infiltration zones in the city.  

The original high resolution (1m x 1m) DEM obtained from ASIG did include elevation data of 
canopy, buildings, vehicles on the street, etc., and was therefore not directly suitable for urban 
drainage modelling. Post-processing (filtering process) was needed to obtain a DEM that could 
be used for flood modelling. 

Cadastre information was used to build the 2D mesh of the urban drainage model. However, 
for the case of Tirana, and due to the incompleteness of the available data this information 
was not considered during the mesh creation process. Instead buildings’ footprints were used. 

Combining the available land cover information, Corine 2018, OpenStreets maps, and 
buildings footprints, a final land cover map was created, as shown next. 

The final urban drainage network consists of no less than 35280 subcatchments, covering a 
total city area of 4822 ha. For the 2D surface inundation modelling, the full Shallow Water 
Equations (SWE) were solved with a semi-implicit finite volume scheme over an unstructured 
2D mesh. Whereas the total mesh area equals the total city area of 4822 ha, the effective 
mesh area is 3791 ha, with a total of >4 million mesh elements, where the size of the mesh 
elements ranges between 0,05 and 500 m2. 
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Figure 17: Spatial extent of the Tirana city area and the drainage network of the city. 

 

Figure 18: 1-m high resolution digital elevation model for the Tirana city area, the original one 
from ASIG (top left) versus the one after post-processing (top right), and the final land cover 
map used in the model (bottom; Corine 2018 based, 100 m spatial resolution).  
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Figure 19: Close up shot of land cover map finally considered in the model. 

 

Figure 20: Datasets on land cover used: Land cover map based on Corine 2018 at 100 m 
spatial resolution (left) and land cover using OpenStreet maps (right). 
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Figure 21: Nested approach for the high resolution surface inundation model, showing for a 
given area 2D and 3D views of the mesh. 
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Figure 22: Final urban drainage model with the drainage network, subcatchments and 
manholes. 

  

 

For the recent extreme storm event of 24 September 2018, daily rainfall data could be 
obtained from the Meteorological Institute of Albania. Disaggregation to 15-minutes rainfall 
data could be done through the WOW crowdsourcing web platform of the Dutch Royal 
Meteorological Institute. 

Figure 23: Daily and 15-minutes rainfall data for the city of Tirana on 24 September 2019. 
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Figure 24: The IDF statistics show that the peak rainfall intensity observed for the city of 
Tirana on 23 September 2019 has a return period of about 20 years. 

 

  

 

The urban inundation modelling and 2D mapping results are shown hereafter for the 24 
September 2019 event as well as for return periods of 10, 20 and 100 years for current climate 
and for the high impact climate scenario for the future time horizon 2071-2100. For the 24 
September 2019 event, the total inundated area for the entire city of Tirana consists of 205 
ha and a total flood volume of 228 Dm3.    
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Figure 25: Urban flood inundation results for the recent flood event of 24 September 2019; 
for the entire area of the city of Tirana. 

 

Figure 26: Example of urban flood inundation results for the recent flood event of 24 
September 2019; for Yzberisht (left) and the main city square (right). 
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Figure 27: Massive flooding in Tirana was reported in the Albanian news on 24 September 
2019. 
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Figure 28: Urban flood inundation results for return periods of 10, 20 and 100 years; for the 
entire area of the city of Tirana (left) and close-up shots (right) for the current climate. 

 

 

Figure 29: Urban flood inundation results for return periods of 10, 20 and 100 years; for the 
entire area of the city of Tirana (left) and close-up shots (right) for the high impact climate 
scenario 2071-2100. 
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Figure 30: Urban flood depth results for a return period of 10 years; for the entire area of the 
city of Tirana; for current climate (left) and high impact climate scenario 2071-2100 (right). 

  

Figure 31: Urban flood depth results for a return period of 20 years; for the entire area of the 
city of Tirana; for current climate (left) and high impact climate scenario 2071-2100 (right). 

  

Figure 32: Urban flood depth results for a return period of 100 years; for the entire area of 
the city of Tirana; for current climate (left) and high impact climate scenario 2071-2100 
(right). 
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 The below table gives an overview of the different added values provided by the service by 
using the urban climate data. They range from information on the changes in extreme rainfall 
intensities for high temporal resolution (down to 10 minutes), extreme rainfall composite 
storms for various return periods in the range between 1 year and 100 years, to urban flood 
hazard maps for the entire city at high spatial resolution (street level) and related impacts. As 
the table also indicates, the service is applicable for further use for both emergence planning 
by the city authorities and for urban planning. This includes the identification of areas suitable 
for implementation as rainwater storage and infiltration zones, both natural and artificial, the 
impacts on traffic infrastructure including tunnels and metros, in relation to the location and 
extent of the flood, the estimation of socio-economic consequences of these pluvial floods 
(inundated houses, hospitals, schools, homes for the elderly, …), the impacts on disaster 
emergency planning needs (fire brigade interventions: pumping, sand bags; ambulances; 
evacuations), among others.    

Table 4: Overview of the different added values provided by the service by using the urban 
climate data  

User & stakeholder needs identified Addressed by the new climate service 

Extreme value statistics on torrential rainfall events, 
after statistical extreme value analysis on rainfall 
data and applying scaling laws 

Yes, directly 

Composite storms for different return periods (from 
1 to 100 years) 

Yes, directly 

Estimation of changes in the frequency of extreme 
rain storms and pluvial floods in the future 

Yes, directly 

Identification of localities (and objects like buildings, 
constructions, infrastructural features etc.) most 
endangered by pluvial floods  

Yes, directly 

Modelling distribution and extent of pluvial flood 
zones (inundation area, maximum inundation depth) 
on the surface in case of potential torrential rainfall 
events  

Yes, directly 

Modelling distribution and extent of pluvial floods 
under the surface in case of potential torrential 
rainfall events  

Yes, directly 

Modelling floods coming from torrential rainfall 
events with different intensities 

Yes, directly 

Identification of areas suitable for implementation of 
“buffer” features – both natural or artificial  

Yes, in further use by the city authorities 

Impacts on traffic infrastructure including tunnels 
and metros, in relation to the location and extent of 
the flood 

Yes, in further use by the city authorities 

Estimation of socio-economic consequences of these 

pluvial floods (inundated houses, hospitals, schools, 
homes for the elderly, …) 

Yes, in further use by the city authorities 

Impacts on disaster emergency planning needs (fire 
brigade interventions: pumping, sand bags; 
ambulances; evacuations) 

Yes, in further use by the city authorities 
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On 24 October, Andres Gonzalez of KU Leuven (service provider) had a meeting in Tirana with 
Nensi Lalaj and colleagues of the Agjencia Kombëtare e Planifimit të Territorit (Rruga 
"Muhamet Gjollesha", Nr. 57, Tiranë ; www.planifikimi.gov.al), which is the National Territorial 
Planning Agency of the city of Tirana, the Emergency Directorate at Tirana, and the Institute 
of Meteorology in Tirana. The aim of that meeting was to discuss the initial extreme rainfall 
statistical analysis and the urban pluvial flood hazard analysis and modelling results with the 
local experts. 
 
The high resolution topographical data of the city was discussed with Mr. Sergio Merdani. We 
obtained a digital elevation model (DEM) for the entire territory of the city. These data are 
very unique, but heavy given their resolution of 1 m and large spatial extent of the entire city 
of Tirana. The authority did not had these data readily available. They had to be obtained 
from Xmeter, Deshmoret Road, Aleksanros Bui 3, L81724015C Yzberisht, Tiranë. Given that 
these data are essential for the service, we agreed to pay the cost on the Climate-fit.city 
project. 
Also orthophotos of 2018 were made available for Tirana at 8 cm resolution : 
https://geoportal.asig.gov.al/map/?fc_name=lidhje_nenveper&fbclid=IwAR2LaKkY6NJpVjzYI
tpv2dSk2jh5xB2IUDbIwmzmlZx_iXp5g5C8YArm40Y&auto=true 
It furthermore was decided to use the Corine 2018 land cover map at 100 m resolution, and 
open source data from OpenStreets maps. Cadastre information could be obtained from ASIG 
as well as buildings footprints. 
 
The urban water system characteristics and properties were discussed with Mrs. Xhea 
Germajsi of UKT Tirana and Mr. Serxhio Merdani. We discussed the urban drainage and sewer 
system characteristics for the city area. No existing urban water system model was available, 
so we had to construct it ourselves which is a very time and labour intensive task (a task that 
we did not had to do for Antwerp). The data for that modelling task were provided with a 
.dwg file for the city of Tirana containing information about the sewer network. The includes 
information regarding the diameter of each pipe in the system, downstream and upstream 
invert levels (elevation below ground) of these pipes, the control structures (pumps, weirs, 
etc.) 
 
The Institute of Meteorology provided the available rain gauge rainfall data for Tirana. 
Unfortunately, only rainfall data at daily resolution was available. The sub-daily extreme 
rainfall statistics therefore were obtained by a novel concept of scaling laws (this task was 
new compared to the Antwerp case, where rainfall data at the high temporal resolution of 10 
minutes were available). 
 
Initially, two most flood prone zones were proposed by the General Director of the Emergency 
Directorate at Tirana, for focusing on in the initial investigations: 
 
 
 
 
 
 

http://www.planifikimi.gov.al/
https://geoportal.asig.gov.al/map/?fc_name=lidhje_nenveper&fbclid=IwAR2LaKkY6NJpVjzYItpv2dSk2jh5xB2IUDbIwmzmlZx_iXp5g5C8YArm40Y&auto=true
https://geoportal.asig.gov.al/map/?fc_name=lidhje_nenveper&fbclid=IwAR2LaKkY6NJpVjzYItpv2dSk2jh5xB2IUDbIwmzmlZx_iXp5g5C8YArm40Y&auto=true
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Figure 33: Two most flood prone zones were proposed by the General Director of the 
Emergency Directorate at Tirana. 
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We confirmed that it would be possible to initially focus on these 2 sites, but explained that 
focusing on small areas only is not that meaningful from an hydraulic perspective. The flooding 
is not only determined by the rainfall that falls locally on the studied site, but also by the 
rainfall that falls in the more up- and downstream areas. So, it was needed to consider a 
model for the urban drainage system for the larger area around the studied site(s), more 
specifically the area in which the rainfall and the sewer pipe flows contribute to the flooding 
at the studied site(s). This led to the conclusion that we had to model a quite large area (in 
fact the entire city area of Tirana) as the rain water may come from a large upstream area 
and/or the water levels in the sewer pipe may be controlled by backwater effects at more 
downstream locations in the system. 
 
Table 5: Contact persons of local stakeholders involved in the service development for Tirana   

Name Authority 

Mrs. Nensi Lalaj National Territorial Planning Agency of the city of 
Tirana 

Mr. Erindi Bejko General Director of the Emergency Directorate at 
Tirana 

Mrs. Xhea Germajsi UKT Tirana 

Mr. Sergio Merdani Xmeter Tirana 

 
Moreover, photos and other types of news and expert information were obtained on the recent 
floods in Tirana, which were very helpful for the urban flood model validation: 
 
Figure 34: Urban flood inundation results for the recent flood event of 24 September 2019 for 
the zona e Don Boskos, and news information showing evidence for flooding in that area. 
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Figure 35: Urban flood inundation results for the recent flood event of 24 September 2019 at 
the Sabaudin Gabrani School, and news information showing evidence for flooding in that 
area. 

  
 
Figure 36: Urban flood inundation results for the recent flood event of 24 September 2019 at 
the School in Yzberisht, and news information showing evidence for flooding in that area. 

  
 
As for the future climate change impacts, the changes in area flooded and the volume flooded 
were analyzed, as well as the water depth around buildings. The results of that analysis is 
provided next. 
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Figure 37: Flooded areas for return periods of 10, 20 and 100 years; for the entire area of the 
city of Tirana, comparing current climate and high impact climate scenario 2071-2100. The 
flooded area for the 24 September 2019 event is indicated as well. 

 
Figure 38: Flood volumes for return periods of 10, 20 and 100 years; for the entire area of 
the city of Tirana, comparing current climate and high impact climate scenario 2071-2100. 
The flood volume for the 24 September 2019 event is indicated as well. 

 
Figure 39: Number of buildings with a given inundation depth; for a return period of 20 years; 
for the entire area of the city of Tirana, comparing current climate and high impact climate 
scenario 2071-2100. 

 
Annex:  Letter of Interest in the Climate-fit.city service by the Emergency Directorate at 
Tirana, Albania: 
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Replication city: Dhaka (Bangladesh) 
     

Climate data provider: 

VITO 

 Service provider 
(purveyor): 

GISAT 

 Service user: 

World Bank 
Urbanscapes Group  

 

The Urban Planning replication service provides (i) a web-based tool for interactive 
modelling of the urban heat island effect for the entire city of Dhaka, Bangladesh. 
This tool enables the user to model various city-development scenarios (through modification 
of the land cover structure of the city) and to assess the effect of the city growth or 
modification of the internal city structure on the level and distribution of the heat stress, in 
medium resolution 100m. Secondly (ii), the service provides a demonstration of a very 
high resolution (1m pixel size) model of the urban heat pressure for an area of 
interest located in the centre of the Dhaka city, as selected by the service user. Again, 
this model is prepared based on the land cover structure of the area of interest (AOI), this 
time taking into consideration also the distribution and heights of buildings.  

The user of both services is the Urbanscapes Group, operating among others in South-
Eastern Asia (https://collaboration.worldbank.org/content/sites/collaboration-for-
development/en/groups/urbanscapes.html), which is a part of the World Bank Group. This 
group aims to identify sustainability-related issues in urban environments, especially in 
developing countries, and to support improvement of living conditions in cities, in particular 
for most vulnerable groups of inhabitants, working in close cooperation with local 
administrations. 

 

The Urban Planning replication service brings two main types of applications: 

- a web-based tool for interactive modelling of city development scenarios and 
their impact on the urban heat island effect; for the entire city of Dhaka, 
Bangladesh, working at city level, with 100m spatial resolution 

- a very high resolution (1m) model of the heat stress for a specific AOI in the 
centre of the Dhaka City (Gulistan Park area), based on WBGT thermal comfort 
indicator 

 

This first part of the replication service maximally exploits the outcomes of the project work 
in WP2 for the Urban Planning sectoral case. In the frame of WP2, GISAT developed an 
interactive online tool, which allows the user to model city development scenarios and follow 
the impact of modification of the city structure on level and distribution of the urban heat 
island effect of the city. In the frame of WP2, this tool has been developed and modelling has 
been enabled for the cities of Prague and Ostrava (both Czech Republic). This tool integrates 

https://collaboration.worldbank.org/content/sites/collaboration-for-development/en/groups/urbanscapes.html
https://collaboration.worldbank.org/content/sites/collaboration-for-development/en/groups/urbanscapes.html
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a neural network statistical model, generated by UrbClim model (operated by VITO), which is 
specific for each city and allows interactive re-calculation of the heat stress indicator maps. 
The tool works with a medium resolution (100m) model. As input for modelling, a vector GIS 
layer of the land cover structure of the city is used. As output of the modelling, 100m raster 
maps of two indicators, illustrating the urban heat island effect of the city, are generated – 
Urban Heat Island (UHI) and Number of Heat Wave Days (HWD).  

The identical technical framework of the platform has been used for the replication case, as 
well as the concept of the modelling, using the 2D land use layer as the input and raster maps 
of heat stress indicators as the output of modelling. For this reason, the technical 
implementation of the service has been significantly simplified. This is the main advantage 
and strength of the method – this modelling tool, once developed in the frame of WP2 
of this project, can be easily deployed for any city of interest, with only minimum 
requirements on modification.  

Currently, the application is deployed on robust and reliable server infrastructure, operated 
by GISAT´s partner IT4I (https://www.it4i.cz/?lang=en), which is the Czech National 
Supercomputing Centre, organized as a part of Technical University of Ostrava. GISAT is able 
to fully control and maintain the tool, or even transfer it to other server infrastructure. This 
setting (i) allows to quickly add new cities of interest into the modelling tool and making them 
easily accessible for the users (via simple online user-interface) around the world; (ii) secures 
stability, accessibility for maintenance and sustainability of the tool for the future.  

The other replication aspect is, that for each new city, a specific neural network 
statistical model has to be generated by the UrbClim model (by VITO) and 
integrated into the interactive web tool (by GISAT), in order to run the urban planning 
service. Also, the replication process can be connected with some, but not too big, additional 
efforts, which are described in the following section. 

While finalizing the service for Dhaka, there were some adjustments necessary due to the 
different nomenclature of the input land cover layer and the different climate zone of the city 
of Dhaka compared to the settings of the original Urban Planning service. The original service 
dealt with the cities of Ostrava and Prague in the Czech Republic, and used the Copernicus 
Urban Atlas Layer https://land.copernicus.eu/local/urban-atlas as the input land cover data 
for the modelling.  

In case of Dhaka, a mapping layer, representing the land cover structure of the city, as 
produced by GISAT (produced for World Bank Group in the frame of ESA EO4SD initiative: 
http://eo4sd.esa.int/), based on satellite imageries based mapping, has been used as the 
input for modelling. This mapping layer has similar nomenclature like Copernicus Urban Atlas, 
distinguishing between several types of urban land cover (urban fabric with various densities, 
industrial, commercial, transportation or public units, urban green areas etc.). However, there 
were still some adjustments needed in sense of re-classification of some classes, in order to 
harmonize the nomenclature with the Urban Atlas one as much as possible. As there were 
still some differences in final versions of both nomenclatures, caused be different user 
requirements on mapping classes, there was also the need to adjust the (i) scripts running 
the UrbClim model operated by VITO and (ii) the interactive modelling application run by 
GISAT (both user interface, the part offering a menu with mapping classes of the input land 
cover layer, as well as the scripts running on the backend of the application, which are used 
for the rasterization of the original vector land cover layer). 

 

https://www.it4i.cz/?lang=en
https://land.copernicus.eu/local/urban-atlas
http://eo4sd.esa.int/
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Figure 40: Results of 100m city level modelling for Dhaka City in interactive web-based 
modelling tool (https://urban-tep.eu/puma/tool/?id=493198567&lang=en). Changes in land 
cover and their impact on urban heat island effect between 2006 (left) and 2017 (right). Top: 
input layer (land cover distribution), middle: modelling result – Urban Heat Island indicator 
map, bottom: modelling result – Number of Heat Wave Days indicator map. 

 

 

 



 

 
 
 
 

52 

 

This second part of the Urban Planning replication service, which has been of main interest of 
the service user – WB Urbanscapes Group, has been dedicated to modelling the heat stress 
distribution for a small area of interest inside the city of Dhaka. The user defined a 
small area covering parts of Gulistan Park and neighbouring dense urban fabric area with 
mixed use (commercial and residential, including both, public marketplace and high-rise 
buildings), in the southern part of the Dhaka City. The area has about 500x500 square meters. 

For this area, a heat stress map has been generated, based on detailed land use, showing the 
levels of thermal comfort, using the WBGT indicator. Again, this approach has been identical 
as in the demonstration phase (WP2) for selected areas in Prague, Ostrava and Hodonin.  

As well as in case of Czech cities in WP2, first the detailed land cover structure has to be 
prepared in a form of GIS input data. This has been done by GISAT, taking advantage from 
the openly available OSM dataset (only the ground plans had been overtaken from OSM - as 
the heights of buildings were not available for the selected area, so they had to be estimated 
by GISAT). Basic information about the land cover in the AOI has been quickly vectorised by 
GISAT. This is the main disadvantage of this approach – limited availability of the input data, 
especially in non-European cities. In case the service should be implemented for larger areas, 
or even made operational, there would definitely be a strong need for the input land cover 
information with sufficient level of spatial detail. The Urban Atlas like mapping layers, 
representing the land cover information, which are standardly produced by GISAT (e.g. for 
Dhaka), has minimum mapping unit around 0.25 hectares (based on user requirement), which 
is still insufficient for this purpose of very high resolution heat stress modelling. Also, the 3D 
information about the heights of buildings is often missing – in this aspect, we can usually 
only count on OSM layers, which often are not accurate enough and also the heights are often 
missing in the layer.  

Based on these input datasets, VITO generated a thermal comfort map (WBGT indicator) for 
the area of interest. The results, together with land cover input data, has been integrated 
into GISAT´s online platform for data visualisation and interactive analysis (VISAT) and are 
accessible at https://urban-tep.eu/puma/tool/?id=493195791&lang=en. 

 

 

 

 

 

 

 

 

 

 

 

 

https://urban-tep.eu/puma/tool/?id=493195791&lang=en
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Figure 41: Result of modelling in very height resolution on local level for Gulistan Park AOI in 
Dhaka City, presented in interactive web-based modelling tool. Impact of detailed land cover 
structure on level and distribution of heat stress (expressed by values of WBGT indicator). 
Top: input layers (land cover distribution, trees, 3D buildings model), bottom: result of 
modelling: raster map of WBGT indicator, in 1m pixel size. 
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The service’s added value as described for the demonstration case (see chapter 5.2 in CFC 
deliverable D2.3) also remains valid for the replication case.  

In particular, the service brings to the users the unique possibility to follow the influence 
of the city structure (spatial distribution of different types of urban land cover and land 
use) on the level and distribution of the heat stress over the city (or in a smaller area 
of interest inside the city).  

Usually, when elaborating the city-development scenarios and urban planning 
strategies and materials, the city administrations and planners are only working with the 
structure of the land use of their city, without addressing the urban climate aspects. 
However, these climate aspects are crucial nowadays, considering the ongoing climate change 
and overall heating of the land surface, which is particularly significant in the cities, where the 
effect of urban heat island, caused by dense concentrations of artificial features and surfaces, 
intensifies the level of the heat stress. Therefore, it is important to follow carefully the link 
between the urban structure and the city climate conditions, in order to secure sustainable 
development of the city and good thermal comfort for its inhabitants and visitors. 

In general, city planners are well aware of the link between the city structure and the level 
and distribution of the heat stress in the city as well as of the need to secure reasonable 
balance between economic and environmental aspects in the frame of urban planning 
intentions and processes. However, the pressure of other subjects, in particular real estate 
developers, is usually very strong and often the environmental needs are suppressed at the 
expense of economic profit. Also, the city or neighbourhood administrations are not able to 
illustrate and evaluate properly the impact of specific city-planning decisions and 
strategies on the level of heat stress. Especially, there is a lack of services and tools 
available for such assessment, based on decent scientific background.  

In other words, the city-administrations need a scientifically-based justification in order 
to enforce the more environmental-friendly urban planning decisions (or city-
development scenarios) and to support more sustainable development strategies of 
their city. This, in our view, is the crucial added value of our service, as our service is built 
on the scientifically well-proven and reliable modelling method, which is used by the 
UrbClim model operated by VITO, and therefore represents a very convincing basis for 
urban climate data production and modelling.  

And, it serves very well for illustrating the impact of the urban planning decisions and urban 
development strategies and scenarios on from city-wide to very local climate conditions and 
provides scientifically well-established justifications for the above mentioned environmental-
friendly urban planning decisions.  

The two different levels of spatial detail which are offered by this service (100m – city 
level, 1m – local level) provides the support for both city-level and sub-city level 
administrations, for both large and small cities.  

Also, the strong added value lies in the potential for combination of both these spatial 
levels of detail, bringing the users a possibility to look at the complex climate conditions of 
their city and at the same time to look at very specific development areas in the city and their 
local climate conditions. According to city users, only this combination of these two 
perspectives can bring them complex support for the urban planning.  
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The experience gathered from the replication case of Dhaka has proven, that the service is 
easily adjustable for any city in the world, in any climate zone and also can deal 
with different characters of the input land cover datasets (like different formats – 
raster/vector, nomenclature, accuracy etc.) 

The other main aspect regarding the added value of our service is the high level of the user-
driven interactivity, provided by the interactive scenario modelling tool, which has 
been developed as one of the main results of this sectoral service. This application runs online 
and is easily accessible to any computer user with internet connection directly from the 
browser window.  

This tool enables the user the interactive modelling of the city development scenarios. 
The process starts with selection of the area of interest – it can be the whole city or a smaller 
subset of the city, which is of particular interest to the specific user. The second step is the 
interactive modification of the input land use data layer - which is represented by the 
Copernicus Urban Atlas layer. The user can modify the land use classification for any of the 
polygons representing functional urban units with different land uses (usually, the user 
modifies more polygons/units at once) and then run directly the re-calculation of the maps 
representing indicators showing a distribution of the heat stress over the city. The user can 
save or share any of these scenarios and also compare various scenarios with each other.  

This enables the user to model various planned (or hypothetical) city development scenarios 
and simulate the influence of each of these scenarios on the level and distribution of the heat 
stress in the city.  

To sum-up this chapter, these are, in our view, the crucial added values provided by the Urban 
Planning service: 

- Possibility to address urban climate aspects directly in the frame of the urban planning 
processes 

- Illustration of the link between the city structure and the city climate (distribution of 
the heat stress) 

- Well established and scientifically strong urban climate modelling method, secured by 
exploitation of the UrbClim model for climate data production, which ensures 

- Strong support for city administrations to justify and enforce the environmental friendly 
city planning decisions and strategies (which are often less profitable from a 
commercial perspective but more sustainable in the long term perspective) 

- Provision of two different spatial scales of modelling (100m – city level, 1m local level), 
which provides: 

o complex view on problematics of the climate and heat in the city 
o support for both large and small cities 
o support for both city level and very local level of urban planning processes and 

decisions 
- High level of interactivity of the service, supporting the user-driven analysis, which is 

provided by the interactive scenario modelling tool 
- Easily-accessible modelling tool 
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As a final event of this replication activity, an online presentation via Webex web conference 
was organized by GISAT´s team for the WB Urbanscapes Group. Also Filip Lefebre from VITO 
participated in this presentation, to provide details on UrbClim modelling method. 

During the Webex, first the concept of the service was reminded – the link between the city 
structure and the level and distribution of the urban heat pressure. After that, both main parts 
of the Urban Planning replication service were presented: (i) the interactive urban heat 
modelling application with 100m model for the whole city of Dhaka as well as (ii) 
the detailed very high resolution model for the Gulistan Park area of interest.  

After this presentation, WB Urbanscapes Group had detailed questions, especially on the 
UrbClim modelling methodology. They were interested in particular in the fact, that not only 
air temperature, but also other variables like air humidity, wind speeds and directions, terrain 
and exposition to sun radiance are taken into consideration while modelling. Also, they 
highlighted the link between the urban green elements and its positive impact on the thermal 
comfort in the city and that through this link, the Climate-fit.city Urban Planning service 
provides an important potential to support development of green areas in the cities. 

In order to demonstrate the full potential of the service (as the WB did not define any 
development scenario for the VHR model AOI, Gulistan Park, they just requested to model the 
current status of the heat stress distribution based on the land cover structure), GISAT also 
presented the Hodonin´s VHR case, prepared in the frame of WP2. This example shows how 
the model can simulate the impact of specific user-defined development scenarios of the site 
on the heat stress/thermal comfort level and distribution. With main variables being here:  

- Distribution and heights of buildings 
- distribution of patches of lawn 
- distribution of water elements 
- distribution of trees and sizes of crowns of trees,  

the Hodonin´s case has been appreciated very much by the World Bank team, as a pretty 
illustrative example of the exploitation of the method for the real urban planning/designing 
praxis. This, according to WB Urbanscapes Group, illustrates best the strength of these 
scientifically based tools as a support for real planning, designing of public spaces and urban-
related decision making. 
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Figure 42: Hodonin´s case presented during the Webex with WB, as a demonstration of the 
strength of the Urban Planning service as a support tool for real urban planning/public spaces 
designing processes. 

 

The replication service user – the World Bank Urbanscapes Group - highlighted the following 
main aspects of the service, which they see as the biggest advantages: 

- The link between the city structure and the heat stress makes obvious the 
importance of urban green areas in the city, which, as a result, can support 
increase and cultivation of greenery areas in the cities 

- The service brings the possibility to model the city development scenarios in an 
easy way. This is very important for the urban planners and public space designers, 
to have tools which help them easily assess also the impact of planned 
changes on the heat stress/thermal comfort of citizens 

- The service has shown the ability to support real urban planning/public spaces 
designing processes (which was best demonstrated on the Hodonin case, which has 
modelled and offered for comparison the real development scenarios considered for 
the Masaryk´s square) 

- The service exploits the UrbClim climate model, which not only takes into 
consideration the air temperature, when modelling the heat stress and thermal 
comfort, but also other variables, like air humidity, wind speeds and 
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directions, terrain, exposition to sun radiation during the day, shadows of 
buildings etc. 

- It is important to properly quantify differences in heat stress levels, for each 
development scenario (this is done by values of WBGT, UHI and HWD indicators, which 
can be compared on pixel level or aggregated for the domain of interest) 

At the end of the Webex, WB Urbanscapes Group representatives suggested that the Urban 
Planning Climate-fit.city service, as presented during this section, should be described and 
illustrated in a publication, which is about to be published soon by the World Bank: “The 
Hidden Wealth of Cities: Creating, Financing, and Managing Public Spaces”. This publication 
will present a collection of global case studies, comprising of three Parts: Asset management; 
Spatial and quality assessment of public spaces; and qualitative public spaces´ project case 
studies. 

In the frame of this workshop, the Urbanscapes Group was also asked to fill-in a questionnaire 
(prepared by Arctik in the frame of WP3), which will reflect their feedback on the service in 
detail. This questionnaire had been sent to them via e-mail after the Webex discussion. 
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Replication cities: Bremen and Berlin 
     

Climate data provider: 

VITO, KU Leuven 

 Service provider 
(purveyor): 

JR, Bike Citizens 

 Service user: 

Bike Citizens, 
Bremeninvest 

 

The Active Mobility Service provides information on the sensitivity of a city’s bicycle traffic 
volume towards variations in meteorological conditions and on a city’s current and future 
climatic attractiveness towards cycling, including spatial and temporal variations. This 
information allows identifying regions or routes particularly exposed to meteorological 
conditions perceived as unattractive by the city’s cyclists. The service aims at supporting 
climate-inclusive bicycle traffic planning. It is delivered in the form of (i) a detailed service 
report including maps, figures, tables and interpretation guidelines of the analysis results and 
(ii) new climatic features within the tool Bike Citizens Analytics, allowing for interactive 
analyses. 

 

Like in the demonstration case for Vienna, the purpose of the Active Mobility replication cases 
was to offer support for climate-inclusive bicycle traffic planning in cities (see also CFC 
deliverable D4.1). VITO and KU Leuven again acted as climate data providers and JR as service 
provider. The role of the start-up company Bike Citizens, who had been user partner in the 
demonstration case, became twofold in the replication phase. On the one hand, Bike Citizens 
again acted as (intermediate) user of the Active Mobility Service by integrating data resulting 
from the service into its Bike Citizens Analytics tool. On the other hand, Bike Citizens also 
became co-provider of the Active Mobility Service by making the new climatic features of Bike 
Citizens Analytics available to the new user Bremeninvest3. 

For the replication city Bremen, we once again started a co-design process including the co-
providers JR and Bike Citizens, the new user Bremeninvest and further local stakeholders. This 
co-design process consisted of email and telephone exchanges as well as two half-day 
workshops in Bremen, both hosted by Bremeninvest. The first replication workshop, which 
took place on March 14th, 2019, served the purpose of presenting details of the Active Mobility 
Service by means of the demo case Vienna and gaining further insights on specific needs of 
the new user and the local stakeholders. It was attended by six project-external people. In 
the second replication workshop on July 17th, 2019 the service’s application to Bremen was 
demonstrated, interpretations and conclusions were derived jointly with the ten project-
external participants and feedback from the new user and local stakeholders was collected 
(see chapter 6.4 and Annex A for further details). For the second replication city Berlin, we 

                                           

3 As already described in the CFC deliverable D4.1, Bremeninvest (Wirtschaftsförderung Bremen GmbH) 

is a company owned by the Land Bremen, the City of Bremen and the City of Bremerhaven. On behalf 

of Bremen’s Senator for Economics, Labour and Ports, Bremeninvest is coordinating the project Bremen 
BIKE IT!, which promotes the bicycle culture in the state of Bremen. 



 

 
 
 
 

60 

decided to test the service’s replicability without another separate co-design process. A 
demonstration and dissemination event is planned for autumn 2019. 

Apart from some novelties and improvements, the replicated Active Mobility Services are quite 
similar to the demo case for the pilot city Vienna (see CFC deliverables D2.2 and D2.3). Table 
6 summarizes the novelties and improvements compared to the demo case. 

Table 6: Novelties or improvements compared to the demo case 

# Novelty or improvement Reason 

1 New feature: comparisons between cities Expressed interest from Bike Citizens, stake-
holders of the pilot city Vienna (see D2.3), and 
the new user Bremeninvest (1st replication 
workshop) 

2 Extension of some analyses to non-workdays in 
the case of Bremen (note: demo case was 
focused on commuter traffic and workdays only) 

Expressed interest from Bremeninvest (see D4.1) 

3 Additional spatial analyses, as far as allowed for 
by the available data (e.g. results for single 
counting stations and/or districts, etc.) 

Feedback from stakeholders of the pilot city 
Vienna (demonstration workshop, see D2.3), and 
from stakeholders of the replication city Bremen 
(1st replication workshop) 

4 Weather-adjusted bicycle traffic statistics Was already planned for the demo case, but 
postponed to the replication phase due to time 
constraints 

5 Further enhancement in the new climatic features 
within Bike Citizens Analytics (improvement in 
colour usage, further elaboration of guidance 
material, split screen, …) 

Feedback from stakeholders of the pilot city 
Vienna (demonstration workshop, see D2.3) and 
from stakeholders of the replication city Bremen 
(2nd replication workshop, see chapter 6.4 and 
Annex A) 

First of all, a new feature has become available due to the service’s application to additional 
cities: the comparison between cities. High interest in inter-city comparisons had been 
expressed by user partner and co-provider Bike Citizens, the stakeholders of the pilot city 
Vienna and the new user Bremeninvest. Secondly, some of the analyses provided by the Active 
Mobility Service have been extended to non-workdays for the replication city Bremen. The 
demo case was focused on commuter traffic and thus only considered workdays. The target 
group of Bremen BIKE IT!, the bicycle promotion project Bremeninvest is coordinating, 
however also includes visitors. That is why the new user Bremeninvest expressed interest in 
additional analyses targeted at recreational cyclists on non-workdays. Thirdly, additional 
spatial analyses have been included in the replication services. Stakeholders of the pilot city 
Vienna showed a lot of interest in spatial data and results. This not only referred to urban 
climate data, but also to sector-specific analyses, such as the sensitivity of the bicycle traffic 
volume towards variations in meteorological conditions. The stakeholders of the replication 
city Bremen as well expressed high interest in spatial results during the first replication 
workshop in Bremen. Thus, additional spatial analyses have been performed where allowed 
for by the available data. This, for instance, includes the sensitivity of the city’s daily bicycle 
traffic volume towards variations in meteorological conditions, which has been assessed at 
district level and for single counting stations. Fourthly, weather-adjusted bicycle traffic 
statistics have been included in the replication services. They already had been planned for 
the demo case, but time constraints had required a postponement to the replication phase. 
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Fifthly, some further enhancements in the new climatic features within Bike Citizens Analytics 
have been undertaken based on the feedback from stakeholders of the pilot city Vienna and 
the replication city Bremen. This, for instance, included changes in the colour schemes used 
(see Figure 43), improvements of the guidance materials, the introduction of a split-screen or 
multimap function (see Figure 44), and the inclusion of information on track counts, average 
speed and average distance in the legend for comparing cycling intensities under different 
meteorological conditions.  

Figure 43: Changes in the colour schemes used within Bike Citizens Analytics for displaying 
(a) cycling intensities based on meteorological conditions and (b) urban climate data. 

a) Comparative cycling intensity based on 
meteorological conditions 

 

b) Layers displaying climatic indicators on a 
100 m resolution 

 
 
Figure 44: Example of the split-screen function in Bike Citizens Analytics. Left screen: heat 
distribution on hot days. Right screen: typical distribution of cycling intensities. 
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Figure 45: The legend displayed in Bike Citizens Analytics when comparing cycling intensities 
for different meteorological conditions. The information about track counts, average speed 
and average distance was additionally added within the replication phase. 

 

 

Table 7 summarizes all components of the full Active Mobility Service as implemented for the 
replication cities Bremen and Berlin. They were delivered in the form of (i) a detailed service 
report, including maps, figures, tables and interpretation guidelines of the analysis results, 
and (ii) via the new climatic features in Bike Citizens Analytics. 

Table 7: Components of the Active Mobility Service 

# Service component Granularity 

Service components related to the sensitivity of the city’s cyclists towards meteorological conditions 

1 The sensitivity of the city’s daily total bicycle traffic volume towards 
variations in meteorological conditions, illustrated by means of 

response functions. 

City-level 

2 The sensitivity of the city’s daily total bicycle traffic volume towards 
sub-daily variations in precipitation conditions. 

City-level 

3 The sensitivity of average trip distance and average cycling speed 
towards variations in meteorological conditions. 

City-level 

4 Spatial differences in the sensitivity of the city’s daily bicycle traffic 
volume towards variations in meteorological conditions. 

-Raster level (2×2km) 

-District level 

-Point level (= single counting 
stations) 

5 New feature in Bike Citizens Analytics: Interactive comparison of 
tracked trips for different meteorological conditions (e.g. dry days vs. 

wet days; cold days vs. hot days, etc.). 

Street level 
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# Service component Granularity 

Service components related to the city’s climatic attractiveness for cycling 

6 The city’s “objective” climatic attractiveness for cycling under current 
and future climatic conditions, indicated by cycling-relevant 
meteorological indicators. Spatial resolution: citywide average. 

City-level 

7 The city’s “objective” climatic attractiveness for cycling under current 
and future climatic conditions, indicated by cycling-relevant 
meteorological indicators. Spatial resolution: 100 × 100 m. 

100 × 100 m 

8 New feature in Bike Citizens Analytics: Interactive layers showing 
indicators of thermal comfort during daytime (06:00-20:00) under 
current and future climatic conditions. Spatial resolution: 
100 × 100 m. 

100 × 100 m 

9 The city’s “subjective” climatic attractiveness for cycling under current 
and future climatic conditions, i.e. the assessment of the city’s 
climatic conditions, based on how sensitively cyclists respond to 
meteorological conditions. Spatial resolution: citywide average. 

City-level 

10 Frequency of current and future meteorological conditions that cause 
the city’s daily total bicycle traffic volume to drop by more than 50 %, 
60 %, 70 %, 80 % and 90 %, compared to optimal meteorological 
conditions. 

City-level 

Service component related to weather adjustment 

11 Weather-adjusted statistics on bicycle traffic data. -City-level 

-Point level (= single counting 
stations) 

Experience from the replication cases Bremen and Berlin showed that the Active Mobility 
Service is easily adjustable and replicable as long as the necessary input data is available. 

Links to the service and/or additional information 

Public versions of the service reports, i.e. versions excluding sensitive data, are made available 
via the Climate-fit.city website. The tool Bike Citizens Analytics is not publicly accessible, but 
restricted to partner cities of Bike Citizens. Exemplarily illustrations of the new climatic features 
in Bike Citizens Analytics are provided in Figure 55 and Figure 56 in Annex A.5 and in the 
service reports (see link below). 

https://climate-fit.city/resources/ (service reports) 

https://climate-fit.city/stories/active-mobility (additional information) 

https://www.bikecitizens.net/partner/cities (information on Bike Citizens Analytics) 

 

The service’s added value as described for the demonstration case (see chapter 6.2 in CFC 
deliverable D2.3) also remains valid for the replication cases. Furthermore, we expect the 
novelties and improvements listed in Table 6 to add additional value to the replication services. 

Added value of inter-city comparisons 

The inter-city comparison feature helps identifying those cities where cyclists are comparably 
insensitive towards variations in meteorological conditions or where the bicycle usage rate is 

https://climate-fit.city/resources/
https://climate-fit.city/stories/active-mobility
https://www.bikecitizens.net/partner/cities
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high despite a comparably low objective climatic attractiveness for cycling. Once identified, 
other cities may learn from them how to make their bicycle traffic less sensitive to variations 
in meteorological conditions. Moreover, such kinds of rankings may be used for 
communication, marketing and awareness raising purposes.  

Among the three cities to which the Active Mobility Service has been applied so far, Bremen 
shows the least sensitive bicycle traffic volume and the highest usage rate despite the lowest 
objective climatic attractiveness for cycling. Vienna, by contrast, is attested the highest 
objective climatic attractiveness for cycling, but their cyclists respond more sensitively to 
variations in meteorological conditions than in the other two cities. This is illustrated by Table 
8, which contains a city comparison based on the indicator “perceived climatic attractiveness”. 
This indicator describes how a city’s cyclists assess the city’s actual climatic conditions, based 
on how sensitively they respond to variations in meteorological conditions. It is measured in 
relative terms, where a value of 1 corresponds to the city’s bicycle traffic volume that would 
be expected if meteorological conditions were perceived as optimal throughout the whole year 
or if the city’s cyclists were completely insensitive towards variations in meteorological 
conditions.  

The city comparison in Table 8 not only shows how cyclists from Bremen, Berlin and Vienna 
assess the climate of their own cities, but also how they rate the climate of the other two 
cities. Based on their observed sensitivity towards meteorological conditions, cyclists from 
Bremen, Berlin and Vienna each rank the climate of Vienna as most attractive for cycling, 
followed by the climate of Berlin and the climate of Bremen. This gives an indication about 
how the cities’ objective climatic attractiveness for cycling is ranked. Table 8 also shows that 
cyclists from Bremen assess each city’s climatic attractiveness closer to 1 than cyclists from 
Berlin and Vienna. Hence, cyclists from Bremen are less sensitive towards variations in 
meteorological conditions than cyclists from Berlin and Vienna.4 

Table 8: City comparison based on the “perceived” climatic attractiveness (current climate) 

 
 
from Bremen 

 
from Berlin 

 
from Vienna 

 
of Vienna 

0.71 0.69 0.58 

 
of Berlin 

0.69 0.65 0.53 

 
of Bremen 

0.68 0.65 0.51 

The new city-comparison feature of the Active Mobility service also provides further details on 
differences between cities. Figure 46, for example, illustrates how responses of cyclists 
towards particular meteorological (MET) indicators differ between Vienna and Bremen. In 
Bremen and Berlin, we found the bicycle traffic volume to respond less sensitively to variations 
in the mean wet-bulb globe temperature (WBGT) during daytime (06:00-20:00) than in 

                                           

4 Public transport may be a crucial factor of influence why cyclists in Bremen respond less sensitively 
to variations in meteorological conditions than cyclists in Vienna. Vienna has a very attractive public 

transport network. Hence, there is a strong incentive to change from bicycle to public transport 

whenever meteorological conditions get sub-optimal for cycling. In Bremen, by contrast, public 
transport is less attractive (see the workshop report in Annex Afor further details). 
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Vienna. That is, over large parts of the WBGT spectrum, the curves for Bremen and Berlin are less 

steep than the curve for Vienna. The same holds true for precipitation, however, the differences 
observed between Vienna and Berlin are statistically not significant. With respect to variations in 
wind speed, cyclists in Berlin show no statistically significant response. Cyclists in Bremen, by 

contrast, seem more sensitive to high wind speeds than cyclists in Vienna, which might be a 
result of more (cycle) paths being exposed to strong wind. Differences in the response to snow 

on the ground are statistically not significant. For further technical details and interpretation 
guidelines on response functions as shown in Figure 46 see Köberl and Kortschak (2018, 
2019a, 2019b). 

Figure 46: Effect of variations in MET indicators  on the city’s daily bicycle traffic volume (BTV), 
where BTV is measured in terms of counts aggregated over all considered counting stations. 
Comparison between Bremen, Berlin and Vienna. Plots refer to workdays only. 

a) Effect of variations in WBGTmean 

 

b) Effect of variations in wind speed (WSmax) 

 
c) Effect of variations in precipitation hours (PRH) 

 

d) Effect of variations in snow depth (SD) 
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Added value of weather-adjusted bicycle traffic statistics 

Weather-adjusted bicycle traffic statistics inform decision makers and planners about the 
weather-independent evolution of the bicycle traffic. The effect of atypical weather conditions 
– i.e. weather conditions deviating from the norm – is removed from the bicycle traffic data. 
This shows, whether an increase or decrease in the bicycle traffic volume can be traced back 
to particularly favourable or unfavourable meteorological conditions. Weather-adjusted bicycle 
traffic statistics thus give a deeper insight on actual developments. They help differentiating, 
for example, between effects from particular bicycle promoting measures and meteorological 
effects. 

By way of example, Figure 47 and Figure 48 show weather-adjusted bicycle traffic statistics 
for the replication city Bremen (see also Köberl and Kortschak, 2019a). Figure 47 illustrates 
the month-to-month evolution of average daily counts on workdays at all bicycle traffic 
counting stations in the period 01|2015-10|2018. Actually observed counts are illustrated in 
grey, weather-adjusted counts in orange-red. The weather-adjusted figures show, how many 
cyclists would have been counted at all stations if the weather conditions had been as usual. 
In May 2018, for instance, the weather-adjusted counts are clearly below the actually 
observed counts. Thus, the particularly bike-friendly weather contributed significantly to the 
outstanding performance at the counting stations in this month. Large positive weather effects 
are also identified for December 2015 and September 2016. In April 2016, July 2015 or 
September 2017, by contrast, counts at stations would have been higher if the weather 
conditions had been as usual. 

Figure 47: Observed and weather-adjusted month-to-month evolution of average daily counts 
on workdays at all counting stations in Bremen in the period 01|2015-10|2018. The weather-
adjustment uses the average meteorological conditions of the period 2000-2017 as reference 
conditions. Source of bicycle traffic data: City of Bremen. 
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Analysed on an annual level, below-
average weather conditions for cycling in 
Bremen in 2013 somewhat dampened 
actual counts at bicycle traffic counting 
stations on workdays (see Figure 48). That 
is, counts would have been slightly higher 
if the weather conditions had been as 
usual. In contrast, the weather conditions 
in 2014 and 2018 were particularly bike-
friendly and significantly boosted actual 
counts at stations. Hence, parts of the 
increases observed in the original figures 
from 2013 to 2014 and from 2017 to 2018 
are attributable to atypical weather 
conditions. Nevertheless, even in the 
weather-adjusted statistics, there remains 
to be a rise in counts in the respective 
years, but it is less pronounced than in the 
original figures. 

 

Figure 48: Observed and weather-adjusted 
year-to-year evolution of average daily counts 
on workdays at all stations in Bremen in the 
period 2013-2018. The weather adjustment 
uses the average meteorological conditions of 
the period 2000-2017 as reference conditions. 
Source of bicycle traffic data: City of Bremen. 

Added value of using urban climate data 

As already described in CFC deliverable D2.3, the added value of using urban climate data 
within the Active Mobility Service varies with the single service components. Some 
components of the Active Mobility Service could not be provided without urban climate data, 
whereas other components do not necessarily need urban climate data. They could also be 
provided by using, for example, solely data from measurement stations (see D2.3 for further 
details). However, one advantage of (partly) using urban climate data instead is that it 
increases the comparability across cities, which is important for the new city-comparison 
feature. 

 

Demonstration workshop 

The Active Mobility Service replicated for the city of Bremen was demonstrated to the new 
user Bremeninvest and local stakeholders in the course of a half-day workshop that took place 
on July 17th, 2019 in Bremen. The workshop was hosted by Bremeninvest, who also invited 
the local stakeholders. Ten project-external people attended the demonstration workshop. 
Four of them had already joined the first workshop on March 14th, 2019. Table 9 gives an 
overview on the participating organisations. 

Table 9: Overview on the registered and participating organisations 

Organisation Organisation’s tasks 
No. of 
participants 

Bremeninvest 
(=service user) 

Bremeninvest is responsible for the development, 
strengthening and marketing of Bremen as a location 
for business, exhibitions and events. On behalf of 

3 
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Organisation Organisation’s tasks 
No. of 
participants 

Bremen’s Senator for Economics, Labour and Ports, 
Bremeninvest is coordinating the project Bremen BIKE 
IT!, which promotes the bicycle culture in the state of 
Bremen. 

City of Bremen – Senator for 
Environment, Construction and 
Traffic 

Areas of responsibility include all matters of 
environmental protection and nature conservation, the 
different facets of spatial planning, and the 
development of traffic concepts for all types of mobility. 

2 

City of Bremen – Road Authority 
(ASV) 

Areas of responsibility include the planning, 
construction, maintenance, operation and 
administration of public roads, paths, squares and 
bridges in the Bremen city area. In addition, the Road 
Authority operates the Bremen traffic management 
centre. 

1 

Splitshare 
Splitshare is a start-up developing a sharing system for 
electrical freight bicycles in Bremen. 

3 

ADFC Landesverband Bremen e.V. 
[General German Bicycle Club] 

The ADFC supports the needs of cyclists and offers 
comprehensive service to its members. At political level, 
the ADFC stands up for the promotion of cycling. 

1 

Table 10 shows the workshop agenda, which consisted of three main parts: (i) introduction, 
(ii) service presentation/demonstration and (iii) feedback. The introductory part included a 
brief presentation of the key facts, background, motivation, targets and concept of the CFC 
project. This also encompassed an overview on the other sectoral cases and an introduction 
to the demo version of the urban climate data portal (see CFC deliverable D5.4). 

The second part of the workshop consisted of the presentation of the maps, figures and tables 
provided by the Active Mobility Service and the real-time demonstration of the new climate-
related features that user-partner Bike Citizens implemented into their Bike Citizens Analytics 
tool. Participants were encouraged to ask questions at any time during these presentations 
and to provide their local knowledge for interpreting and discussing the presented results. 
Hence, this second part was already characterized by a high degree of interactivity and 
transitioned seamlessly into the last part of the workshop, where participants were asked for 
feedback on the service. 

Requested feedback included the service’s usage and usefulness, suggestions for 
improvements and enhancements, and the assessment of the most valuable service 
components. Originally, we planned to have a question on the willingness and ability of 
potential users to pay for such a service. However, as we were running out of time at the end 
of the workshop, we had to skip this last question. 

Feedback was mainly collected by means of a moderated discussion. In addition, participants 
were asked to award points to the service components they regarded as most valuable for 
their (daily) work. For this purpose, representative pictures of each service component were 
spread on a desk and participants were requested to allocate five points in total to the single 
components (see Table 14 and Figure 57  in Annex). There were no restrictions with respect 
to the way of point allocation, i.e. each participant was also allowed to allocate all five points 
to one and the same service component. 
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Table 10: Workshop setting/procedure 

Duration 
(in min.) 

Activities Format, materials, etc. 

Introduction 

~ 30 

Welcome by Jens Joost-Krüger (Bremenivest)  

and introduction of participants 

- 

Short presentation of the Climate-fit.city 
project 

Key facts, background, motivation, targets and 
concept of the CFC-project. 

Format: Presentation (by JR) 

Materials: PowerPoint slides 

Presentation of the Active Mobility Service applied to Bremen & joint interpretation of results 

~ 90 

General notes on the service 

Key facts, service concept, service format & content 

Format: Presentation (by JR) 

 Questions by the participants 
were allowed at any time 
during the presentation 

Materials: PowerPoint slides 

Analyses and results for Bremen (incl. 
comparisons to Vienna) 

Presentation of the maps, figures and tables provided 
by the service, including the sensitivity of cyclists in 
Bremen towards variations in meteorological 
conditions, the city’s climatic attractiveness for 
cycling, weather-adjusted bicycle traffic statistics, and 
comparisons to the results for the pilot city Vienna. 
Results were interpreted together with the 
participants. 

Format: Presentation (by JR) & joint 
interpretation (all) 

 Questions and discussions were 
allowed at any time during the 
presentation 

Materials: PowerPoint slides 

Real-time demonstration of the new climate-
related features in Bike Citizens Analytics  

Demonstration of comparing the cycling intensity 
based on meteorological conditions and of selecting 
additional layers with cycling-tailored urban climate 
data (100 m resolution). Results were interpreted 
together with the participants. 

Format: Demonstration (by Bike 
Citizens) & joint interpretation 
(all) 

 Questions and discussions were 
allowed at any time during the 
demonstration 

Materials: Bike Citizens Analytics tool 
(web-access)  

Feedback on the service 

~ 90 

Feedback on the service 

Usage & usefulness 
- How useful is the information from the service for 

your (daily) work? 
- Do you have any suggestions for improvements 

and enhancement? 

Assessment 
- Which service components are most valuable for 

your (daily) work? 

Willingness to pay 
How do you assess the willingness and ability of 
potential users to pay for such a service? 

Format: Moderated discussion + 
assessment activity (awarding 
of points); 

 For service assessment, a 
representative picture of each 
service component was 
provided. Each participant was 
asked to award in total five 
points to the service 

components he/she regarded 
as most useful for his/her work. 

Materials: PowerPoint slides, sheets with 
different service components, self-
adhesive spots 
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Summary of the feedback (for details see the workshop report in Annex A) 

Participants were very active in asking questions and providing their local knowledge and 
expertise for jointly interpreting the results. Regarding the analysis tool Bike Citizens Analytics, 
feedback and questions from the participants not only referred to the new climatic features 
implemented within the CFC project, but also to the non-climatic features of the tool. The 
reason was that – independent of the CFC project – the City of Bremen had started testing 
the Bike Citizens Analytics tool (without climatic features) a few weeks prior to the workshop. 
Thus, workshop participants used the opportunity to discuss also open questions on the non-
climatic features that had emerged in the course of testing and playing with the tool. 
Nevertheless, the feedback and discussions on the more general parts of the Bike Citizens 
Analytics tool also provided valuable insights for the Active Mobility Service. This more general 
questions and discussions referred to (i) data representativity, (ii) the way to use particular 
features of the tool, (iii) the way to interpret the results shown, (iv) limitations of interpretation 
and (v) suggestions for further improvements in user-friendliness (e.g. mouse-over 
functionality, more informative legends, further details on underlying data, interpretation 
guidelines, etc.). The topics discussed emphasized the importance of training sessions and 
detailed documentation material about how to use interactive tools and how to interpret the 
results shown. 

Overall, workshop participants regarded the demonstrated service – or parts of it – as useful 
and usable for their daily work or for their organisations in general. Due to the provision of 
concrete figures, they found the service to be a valuable argumentation aid towards decision 
makers and politicians. One participant highlighted the added value and usefulness that 
merging bicycle traffic data and climate data offered for bicycle infrastructure planning as it 
allowed for anticipatory and adapted reactions today. Especially in view of the changing 
climate, the participant regarded the joint consideration of infrastructure, user behaviour and 
climatic conditions as extremely interesting and valuable. 

The service components regarded as the most valuable ones for the (daily) work of the 
participants included the new feature in Bike Citizens Analytics for interactive comparisons of 
tracked trips under different meteorological conditions (see #5 in Table 7) and the weather-
adjusted bicycle traffic statistics (see #11 in Table 7). The service components about spatial 
differences in the sensitivity of the city’s daily bicycle traffic volume towards variations in 
meteorological conditions at 2 × 2 km and district level (see #4 in Table 7) and the city’s 
“objective” climatic attractiveness for cycling under current and future climatic conditions at 
city level (see #6 in Table 7) were also ranked high. 

Suggestions for improvements or enhancements included (i) a differentiation by sex, age, and 
other characteristics and (ii) linking the tool to Bremen’s flood portal. 

Actions based on the feedback 

The insights gained from jointly interpreting the results of the Active Mobility Service with the 
workshop participants were incorporated into the final version of the service report. In 
addition, the level of detail of the guidance materials for the new climatic features in Bike 
Citizens Analytics was further increased. 

Although desirable, it was unfortunately not feasible for now to implement a differentiation 
by sex, age or other characteristics. The bicycle traffic data used by the Active Mobility Service 
– i.e. data from permanent automatic counting stations and trips tracked by the Bike Citizens 
App – do not differentiate by demographic characteristics. Due to increased requests, Bike 



 

 
 
 
 

71 

Citizens is, however, considering to enhance its efforts in collecting reliable demographic data 
on their users in the course of the registration process. 

Further demonstration activities 

Results of the replication cases (Bremen, Berlin) and the pilot case (Vienna) were also 
demonstrated at broader events, such as the final conference of the Climate-fit.city project 
(“Making Climate Services a Reality in Europe”, 13-14 November 2019, Brussels) or the 
CIVITAS Forum Conference 2019 (2-4 October 2019, Graz). 
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Replication city: 
     

Climate data provider: 

VITO 

 Service provider 
(purveyor): 

VITO 

 Service user: 

Royal Zoological 
Society of Antwerp 

 

The replication case for the Cultural Heritage service will involve a new and different type of 
end-user, the Royal Zoological Society of Antwerp, who are managing the Zoo of Antwerp 
(in the city center) and the Zoo of Planckendael (in the rural neighbourhood of Mechelen). 
The service focusses on Zoo management and differs in a number of ways from the cultural 
heritage management platform that was developed for Rome in the demonstration case. The 
goal of the service is to develop an online web tool to help them manage their animal 
collections, energy and water consumption and visitor marketing, taking detailed and state-
of-the-art climate data into account. 

 

Similar as for the demonstration case in Rome, this replication service delivers an online web 
platform, co-designed by the purveyor and the user. Information will be shown for the two 
locations that are operated by the Royal Zoological Society of Antwerp: the Zoo in Antwerp 
and in Planckendael (close to Mechelen). From the meetings and discussions with the end 
user followed the three main topics that are covered by the service: 

 Show current high-resolution heat stress maps to demonstrate ‘cool island’ opportunity 
on hot days when numbers of visitors drop steeply. 

 Show current and future (up to 2050) monthly climate statistics of temperatures, humidity 
and wind speeds for both locations. 

 Show impact of climate change on monthly consumption of natural gas, electricity and 
water use (assuming no changes in management). Numbers will be made relative to 
current-day numbers so the actual data are not visible. 

 
During the discussions there were two items that were initially thought to be interesting 
(visibility of the animals to visitors due to temperature thresholds for open cages and 
prediction of visitor numbers based on weather forecasts), but in the end were not approved 
by the Zoo management. The reason for this was fear for complaints from visitors that could 
have unrealistic expectations about the number of animals that would be visible, and fear for 
competitors (other nearby zoos or parks that would hire VITO expertise gained through this 
project to set up a similar service and causing a marketing war). So in the end this service 
focuses solely on long-term climate statistics and not weather forecasts, making it very 
different from the demonstration service in Rome. 
 

In the next paragraphs the scientific background for the three developed service topics will 
be explained in detail. 
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Heat stress maps 

Most indicators to quantify heat stress in urban environments are based on air temperatures. 
These don’t vary much over short distances and are hard to mitigate with local adaptation 
measures. However, air temperatures don’t tell the complete story of heat stress experienced 
by citizens. Also the radiation load (both shortwave and longwave), humidity and wind speed 
are important factors to quantify human thermal comfort. An indicator that takes all these 
variables into account is the Wet Bulb Globe Temperature (WBGT), which is calculated as 
follows: 

WBGT=0.7×Tw+0.2×Tg+0.1×Ta 

with Tw = the wet bulb temperature, Tg = the black globe temperature and Ta= the air 
temperature. 

The Wet Bulb Globe Temperature has a long tradition of being used as a thermal comfort 
index and is the ISO standard for quantifying thermal comfort (ISO, 1989). It is currently in 
use by a number of bodies including the US and UK Military, civil engineers, sports associations 
and the Australian Bureau of Meteorology (Willett and Sherwood, 2012). It is the only heat 
index to have known thresholds based on a large number of observations, developed by the 
U.S. Army (2003). 

Table 11: Heat stress category limits of the U.S. Army (2003). 

 

By combining the standard output of VITO’s urban climate model UrbClim (De Ridder et al., 
2015) with detailed radiation calculations based on 3D building and vegetation models, it is 
possible to calculate the WBGT with a very high spatial resolution of 1m. The methodology 
used by VITO is adopted from the paper by Liljegren et al. (2008), the recommend method 
to calculate outdoor WBGT values (Lemke and Kjellstrom 2012). 

VITO has used this methodology to make high resolution heat stress maps for the locations 
of the Zoos of Antwerp and Planckendael (e.g. Figure 49). Where values are above 25°C, 
people are exposed to heat stress on a typical summer day in Belgium. Clearly, due to a large 
number of shadow-forming trees, water elements and green areas, the Zoo of Antwerp is a 
‘cool island’ within the city of Antwerp. This information can be used for marketing purposes 
by the Zoo management. 

 

 

 

 

Category WBGT °F WBGT °C 

1 ≤ 78-81.9 ≤ 25.6-27.7 

2 82-84.9 27.8-29.4 

3 85-87.9 29.4-31.0 

4 88-89.9 31.1-32.1 

5 ≥ 90 ≥ 32.2 

 



 

 
 
 
 

74 

Figure 49: Maximum Wet Bulb Globe Temperature values for a typical hot summer day for 
the Zoo and its local surroundings in Antwerp. 

 

 

Monthly climate statistics 

To generate the required data, VITO has simulated local climate conditions for both Zoo 
locations with its UrbClim model, spanning a historical period of 18 years which was relevant 
to the Zoo researchers (2000-2017). As a basis, ECMWF ERA5 reanalysis data were used, as 
were CORINE land cover maps, in a similar set-up as for the demonstration cases (see 
Deliverable 5.2). Afterwards, future climate conditions (for 2020, 2030, 2040 and 2050) were 
simulated, based on climate statistics that were provided by the KU Leuven. The basic urban 
climate data and overview maps for both cities can be downloaded from Climate-fit.city’s 
urban climate data platform (https://dataplatform.climate-fit.city/). 

 

 

 

 

 

 

 

https://dataplatform.climate-fit.city/
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Figure 50: Example of the urban climate data for the city of Mechelen in the data platform. 

 

From the main output variables of the UrbClim model (temperature, humidity, wind speed), 
indicators were derived that were identified as relevant by the Zoo researchers: 

 Tmean: Monthly mean air temperature (°C) 
 Tmax: Monthly mean daily maximum temperature (°C) 
 Tmin: Monthly mean daily minimum temperature (°C) 
 Tmax30: Monthly total number of days with Tmax >= 30°C (heat wave days) 
 Tmin0: Monthly total number of days with Tmin <= 0°C (freezing days) 
 CDD: Cooling Degree Days (Sum of the exceedances of air temperatures over 25°C) 

 HDD: Heating Degree Days (Sum of the exceedances of air temperatures under 
16.5°C) 

 RHmean: Monthly mean relative air humidity (%) 
 WSmean: Monthly mean wind speed (m/s) 

 

This information can be used by Zoo management for collection and infrastructural planning, 
choice of vegetation, energy and water management, etc. 

 

Actionable insights 

The Zoo has provided VITO with monthly numbers on the consumption of natural gas, 
electricity and water use for a climate impact analysis. The above mentioned climate indicators 
were first used to explore correlations with the consumption data for the historical period. An 
example is shown in Figure 51. 
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Figure 51: Correlations between the consumption of natural gas in the Zoo of Antwerp and 
several climate indicators. 

 

Afterwards, a multiple linear regression model is constructed for all consumables for both 
locations, maximizing the correlation coefficient. An example is shown in Figure 52. 

Figure 52: Historical time series of observed (black) and modelled (red) consumption of 
natural gas in the Zoo of Antwerp.  

 

Finally, the regression models are run with the future climate indicators to assess the 
consumption numbers under climate change conditions (assuming no operational changes). 
The final numbers on the web platform are made relative to the current-day consumption, so 
the platform users have no insight in the real consumption totals. 

To assess the validity of the future climate projections, Table 12 shows the correlation 
coefficients of the multiple linear regression models. Clearly the gas consumption is very 
dependent on the local climate (weather) conditions for both Zoo locations. In Planckendael, 
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water and electricity use have a rather high correlation with the climate indices, while this is 
less the case for the Zoo of Antwerp, where consumption is more dependent on random 
events like the filling of large basins, changes in operation, etc. For these consumables, the 
future climate predictions should thus be interpreted carefully. 

Table 12: Correlation coefficients of the multiple linear regression models based on climate 
indicators. 

 
Zoo Planckendael 

Gas 0,96 0,92 

Water 0,60 0,75 

Electricity 0,41 0,72 

 
Web platform 

The results are shown on the web platform, in the most user-friendly way for the end-user, 
who were involved in the design and layout of the platform on multiple occasions. The final 
web address of the platform is https://kmda.climate-fit.city. Figure 53 shows the layout of the 
home page. This platform will be kept ‘life’ for at least the next five years. 

Figure 53: Home page of the web platform.  

 

 

 

The end user in this replication service (the Royal Zoological Society of Antwerp) is responsible 
for the management of two Zoos at very different locations (city center of Antwerp and rural 
location in Mechelen). Some major problems identified by the end user are the steep drop of 
visitors during hot days, long-term climate information to take into account for animal 
collection and environmental planning (which type of vegetation, surfaces to be used) and a 
lack of insight in energy and water consumption for efficiency and sustainability management 
plans. The developed service is a major step to address these issues, as is confirmed by the 
participants of the final workshop (see Annex A.6). 

 

https://kmda.climate-fit.city/
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Since the Zoo of Antwerp is a very particular location (being a cool spot within the urban heat 
island of Antwerp), it is very important that the provided climate indicators take this into 
account, showing the added value of the high resolution (100m) data from VITO’s UrbClim 
model. Furthermore, the detailed heat stress analysis has huge marketing potential to address 
the drop in visitor numbers during hot days. Finally the energy and water analysis can be a 
major input for upcoming sustainability and efficiency planning from Zoo management. 

 

Regarding the replication potential of this service to other organizations, there are some major 
upgrades of this replication case in regard to the demonstration case in Rome: 

 The final product of the service (web platform) is developed and hosted by the service 
provider (VITO) on its own IT infrastructure, making it easier to reuse and adjust for a 
new user. 

 For the Rome case, use has been made of forecast data of a third party (ARPA Lazio), 
which complicates the process. For the service developed here, no external parties are 
involved and all needed climate information can be provided by VITO. 

 The developed statistical analysis of energy and water use, that is seen as most relevant 
to the end user, is something that is relevant for all major companies and organisations, 
which tremendously increases the replication potential of the service. 

 

The final demonstration workshop took place in Antwerp on 7 October 2019. Besides the 
service provider, representatives of the internal stakeholders from the Centre for Research 
and Conservation, Marketing Intelligence, Animal Curators, and Technical Operations of the 
Royal Zoological Society of Antwerp were present. The project results were presented and a 
demonstration of the web platform was given. Several stakeholders discussed the impact of 
meteorological conditions and climate change on their work area, as well as their plans to deal 
with this. A detailed description of the workshop is given in Appendix A.6.  

 

After the presentation, there was room for comments and feedback from the stakeholders. 
Most comments focussed on visualisation aspects and extra information to be included in the 
platform. This included comments on the titles, colour legends, information to be added in 
the information tab, etc. VITO has taken all these comments into account and adapted the 
web platform as suggested by the participants. 

There was also a lot of feedback on the relevance of the service’s different components: 

 The heat stress maps are seen as very useful, since visitor numbers drop steeply when 
temperatures are over 30°C, as the Zoo is not seen as a ‘cool’ destination on these 
type of days. The data can be used for marketing purposes to convince people that 
the Zoo is indeed a valid alternative for the sea or water parks. Eventually there could 
be invested in water attractions to make this point even stronger. 

 The climate change statistics are also seen as very useful for the long-term planning 
of the Zoo (which kind of vegetation to plant, soil cover to use,…). 

 The actionable insights were met with most enthusiasm, especially by the people from 
Technical Operations. There are a lot of discussions ongoing in the Zoo about energy 
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efficiency and water use, and these numbers are very useful in the decision-making 
process. This could eventually lead to a follow-up meeting with the board of directors. 

 

The final web platform will be demonstrated by VITO during the final conference of the 
Climate-fit.city project, and communicated to the general public and potential customers by 
press releases or social media advertisement from the communication partner (ArcTiK) in this 
project.  
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The implementation of the replication cases for new – non-funded users – was the main goal 
of the second stage of the project and the work in WP4. This goal has been achieved 
successfully – for each of the sectoral cases, a new replication user had been identified and 
the new replication services were implemented for these users. Through this, all the Climate-
fit.city sectoral services have proven their viability and replicability for different users, cities, 
environments and conditions in general. This shows positive message – all sectoral services 
as prepared in WP2 and replicated in WP4 seem to be quite robust and easily replicable in the 
future.  

Table 13 below summarizes the replication services, new replication users, cities and explains 
main added values of the replication cases, as demonstrated, compared to demonstration 
cases prepared in WP2. 

Table 13: Summary on replication cases 

Sectoral Service/ 
Provider 

Service User; City  
Main added value, compared to sectoral 
demonstration case 

Health by ISGlobal LSHTM; London - Method tested on new city 

Building Energy by 
Meteotest 

Pronoo; Barcelona, Rome, 
Prague, Bremen, Berlin 

- Five more cities have been included and 
100 additional cities are planned The 
more cities included the more useful the 

tool. 

Emergency Planning by KU 
Leuven 

City of Tirana; Tirana Albania - Testing done for a city with different 
meteorological and urban hydrological 
characteristics 

- Revised methodology for a city where 
less data on sub-daily rainfall and 
physical system characteristics is 
available ; the methodology now became 
more widely applicable 

Urban Planning by GISAT WB Urbanscapes Group; 
Dhaka, Bangladesh 

- Implementation in different climate zone 

- Implementation with different type of 
input data (in particular input land cover 
nomenclature) 

- Implementation for a user of different 
character than in the WP2 (city 
administrations) who is involved in 
initiatives supporting design of 
sustainable environments and 
improvement of the life conditions in 
many cities, especially those in 
development countries 

Active Mobility by JR and 
Bike Citizens 

Bike Citizens and 
Bremeninvest; Berlin and 
Bremen 

- Comparison of different cities 

- Extension of some analyses to non-
workdays in the case of Bremen 

- Additional spatial analyses 

- Weather-adjusted bicycle traffic statistics 

- Further enhancement in the new climatic 
features within Bike Citizens Analytics 
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Sectoral Service/ 
Provider 

Service User; City  
Main added value, compared to sectoral 
demonstration case 

Cultural Heritage by VITO the Royal Zoological Society 
of Antwerp; Antwerpen and 
Mechelen 

- Different type of end-user 

- More focus on urban climate data 

- Web platform developed by service 
provider 
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Date: 07.06.2019 | Time: 10:00-13:00 Location: London, United Kingdom 

Goal(s):  

The purpose of the workshop was to demonstrate the Climate and Health service for the 
city of London. In particular, the service provides (i) a description of human vulnerability to 
heat in the different areas of the city; (ii) an analysis of vulnerability inequalities and 
differences associated with factors such as sex; and (iii) fit-for-purpose information for the 
development of future adaptation measures. 

Participants (external): 

 London City Council 
 London Heat Risk Group 
 University College London 
 Kings College London 

 University of Reading 
 Public Health England 
 London Climate Change Partnership (LCCP) Group 

Participants (project team): 

 Joan Ballester, ISGLOBAL 

 Vijendra Ingole, ISGLOBAL 
 Filip Lefebre, VITO 

 

Agenda: 

Time Item Lead 

10:00 Welcome and introductions 

 

 

10:05 Minutes from last meeting 

 

 

10:10 Modelling of UHI effect and corresponding 
health risks 

Vijendra Ingole, 
ISGlobal 

10:35 Health impacts of 2018 weather  

A.1. Workshop Report: Climate & Health 
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11:00 CIBSE School Design Adaptation Group  

11:25 Break 

 

 

11:35 Heat case study for CCC  

11:45 Heat data collection capabilities of ESA and 
KCL 

 

12:10 Roundtable update 

 

All 

12:55 AOB 

 

All 

13:00 Close  
 

Minutes: 

In order to maximise the impact of service at broader range audience we demonstrated the 
service to wider range of audiences at London city council. In this workshop, we specifically 
targeted the city council and main stakeholders in the city. The demonstration of the Climate 
and Health service continued with a discussion of the questions raised by participants in 
order to improve it in future. Some key minutes are listed below. 

In general, the Climate and Health Service was recognized as valuable by stakeholders. 

1. The participants encouraged the group discussion, and they were willing to 
exchange ideas, data and collaboration with the service provider and the end user. 

2. More individual characteristics of mortality data (degree of isolation, mobility of 
people) and urban landscape (building structure) should be taken into account while 
analysing the data and modelling the heat-mortality association. 

3. The interactive web service was considered as complementary information to other 
maps and indicators of vulnerability in London. 

4. The climate service was recognized as a way to communicate and disseminate to 
the general public. 

5. It was suggested that the hourly climate data should be accessible to them. 
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Figure 54: Presentations given during the final workshop in London. 
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For Building Energy use case no demonstration workshop was held, because of the character 
of the service. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.2. Workshop Report: Building Energy 
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Dates: 24.10.2019 | Location: Tirana, Albania 

Goal(s): The aim of the meeting was to discuss the initial extreme rainfall statistical 
analysis and the urban pluvial flood hazard analysis and modelling results with the local 
stakeholders : National Territorial Planning Agency of the city of Tirana, the Emergency 
Directorate at Tirana, and the Institute of Meteorology in Tirana. 

 

Participants (external): 

 Mrs. Nensi Lalaj National Territorial Planning Agency of the city of Tirana 
 Mr. Erindi Bejko General Director of the Emergency Directorate at Tirana 
 Mrs. Xhea Germajsi UKT Tirana 
 Mr. Sergio Merdani     Xmeter Tirana 

 

Participants (project team): 

 Andres Gonzalez, KU Leuven 
 Patrick Willems, KU Leuven (through distance communication)  

 

Agenda: 

Items discussed : 

 Initial extreme rainfall statistical analysis and the urban pluvial flood hazard analysis 
and modelling results 

 High resolution topographical data of the city 
 Urban water system characteristics and properties 
 Available rain gauge rainfall data 

  

Minutes: 

On 24 October, Andres Gonzalez of KU Leuven (service provider) had a meeting in Tirana 
with Nensi Lalaj and colleagues of the Agjencia Kombëtare e Planifimit të Territorit (Rruga 
"Muhamet Gjollesha", Nr. 57, Tiranë ; www.planifikimi.gov.al), which is the National 
Territorial Planning Agency of the city of Tirana, the Emergency Directorate at Tirana, and 
the Institute of Meteorology in Tirana. The aim of that meeting was to discuss the initial 
extreme rainfall statistical analysis and the urban pluvial flood hazard analysis and modelling 
results with the local experts. 

A.3. Workshop Report: Emergency Planning 

http://www.planifikimi.gov.al/
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The high resolution topographical data of the city was discussed with Mr. Sergio Merdani. 
We obtained a digital elevation model (DEM) for the entire territory of the city. These data 
are very unique, but heavy given their resolution of 1 m and large spatial extent of the 
entire city of Tirana. The authority did not had these data readily available. They had to be 
obtained from Xmeter, Deshmoret Road, Aleksanros Bui 3, L81724015C Yzberisht, Tiranë. 
Given that these data are essential for the service, we agreed to pay the cost on the Climate-
fit.city project. Also orthophotos of 2018 were made available for Tirana at 8 cm resolution. 
It furthermore was decided to use the Corine 2018 land cover map at 100 m resolution, 
and open source data from OpenStreets maps. Cadastre information could be obtained from 
ASIG as well as buildings footprints. 
 
The urban water system characteristics and properties were discussed with Mrs. Xhea 
Germajsi of UKT Tirana and Mr. Serxhio Merdani. We discussed the urban drainage and 
sewer system characteristics for the city area. No existing urban water system model was 
available, so we had to construct it ourselves which is a very time and labour intensive task 
(a task that we did not had to do for Antwerp). The data for that modelling task were 
provided with a .dwg file for the city of Tirana containing information about the sewer 
network. The includes information regarding the diameter of each pipe in the system, 
downstream and upstream invert levels (elevation below ground) of these pipes, the control 
structures (pumps, weirs, etc.) 

The Institute of Meteorology provided the available rain gauge rainfall data for Tirana. 
Unfortunately, only rainfall data at daily resolution was available. The sub-daily extreme 
rainfall statistics therefore were obtained by a novel concept of scaling laws (this task was 
new compared to the Antwerp case, where rainfall data at the high temporal resolution of 
10 minutes were available). 

Initially, two most flood prone zones were proposed by the General Director of the 
Emergency Directorate at Tirana, for focusing on in the initial investigations.  

The service provider confirmed that it would be possible to initially focus on these 2 sites, 
but explained that focusing on small areas only is not that meaningful from an hydraulic 
perspective. The flooding is not only determined by the rainfall that falls locally on the 
studied site, but also by the rainfall that falls in the more up- and downstream areas. So, it 
was needed to consider a model for the urban drainage system for the larger area around 
the studied site(s), more specifically the area in which the rainfall and the sewer pipe flows 
contribute to the flooding at the studied site(s). This led to the conclusion that we had to 
model a quite large area (in fact the entire city area of Tirana) as the rain water may come 
from a large upstream area and/or the water levels in the sewer pipe may be controlled by 
backwater effects at more downstream locations in the system. 

AFTER THE MEETING : 

With the inputs from these discussions, the service provider (KU Leuven) finalized the urban 
flood hazard analysis for the entire area of the city of Tirana, for historical and synthetic 
events, and before and after climate scenarios. The results were presented and discussed 
through distance communication. The overall findings are that the results are of value both 
in support of the city emergency planning as in support of future climate-proof urban 
planning. This includes the identification of areas suitable for implementation as rainwater 
storage and infiltration zones, both natural and artificial, the impacts on traffic infrastructure 
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including tunnels and metros, in relation to the location and extent of the flood, the 
estimation of socio-economic consequences of these pluvial floods (inundated houses, 
hospitals, schools, homes for the elderly, …), the impacts on disaster emergency planning 
needs (fire brigade interventions: pumping, sand bags; ambulances; evacuations), among 
others. 

The recent severe extreme rainfall events and pluvial floods have triggered the attention of 
the local decision makers, and raised awareness that there is an urgent need for climate 
adaptation in order to reduce the vulnerability of the city to extreme weather events.  
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Date: 06.09.2019 | Time: 13:00-14:30 CET | Location: Prague/Washington 
D.C., CZ/US 

Goal(s):  

This Webex presentation had been organized as a final event of this replication activity, in 
order to present final results of the Urban Planning replication case, as implemented for the 
city of Dhaka, to the replication users – World Bank Urbanscapes group, as well as to discuss 
usability and benefits of such service. 

Participants (external): 

 Hyunji Lee, WB Urbanscapes Group 
 Jon Kher Kaw, WB Urbanscapes Group 

Participants (project team): 

 Katerina Jupova, GISAT 
 Filip Lefebre, VITO 

 Tomas Soukup, GISAT 
Jan Kolomaznik, GISAT 

Agenda: 

Introduction of participants 

Concept of the service (GISAT) 

Presentation of the results (GISAT supported by VITO): 

- Interactive tool, modelling in 100m, city of Dhaka 
- Gulistan Park heat stress model, in 1m resolution 

Discussion 

Next steps 

 

Minutes: 

Welcome, introduction of the purpose of the Webex  and of participants, provided by Jan 
Kolomaznik, GISAT 

Presentation of the results of replication service by Katerina Jupova, introduced by a quick 
reminder of the concept of the service – the link between the city structure and the level 
and distribution of the urban heat pressure.  

A.4. Workshop Report: Urban Planning 
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Detailed presentation of both main parts of the Urban Planning replication service:  

(i) the interactive urban heat modelling application with 100m model for 
the whole city of Dhaka – this presentation included a demonstration of the 
on-the-fly modelling – re-calculation of the heat stress indicators´ maps based 
on modification of the land cover structure of the city, simulated directly in the 
user-interface of the interactive modelling web tool 

(ii) the detailed very high resolution model for the Gulistan Park area of 
interest. 

(iii) In order to demonstrate the potential of the scenario modelling in VHR, also the 
results of Hodonin´s demonstration case (prepared in WP2) were 
presented. 

The results were presented by Katerina Jupova, supported by Filip Lefebre, who provided 
scientific details on UrbClim modelling method. Tomas Soukup as well supported the 
presentation by his experience gathered during the long term cooperation with WB 
Urbanscapes group, which allows him to anticipate user´s requirements on provided 
services, and potential benefits which can be appreciated by the users from the field of 
urban planners and designers. 

World Bank Urbanscapes group asked mainly questions about the technical details of the 
modelling method, wanting to know main advantages of the method, in particular which 
variables are taken into consideration while modelling in UrbClim. All these questions were 
expertly answered by Filip Lefebre from VITO.  

World Bank Urbanscapes group members appreciated the character and results of the 
replication service for Dhaka, as well as the VHR scenario modelling for Hodonin. They 
highlighted the integrated approach dealing with two different levels of spatial detail (city 
level and local level), which can effectively support the urban planning process, as well as 
the link between the heat stress mitigation and planning of urban green areas. Also, the 
WB Urbanscapes group asked the Urban Planning service provider´s team to prepare a 
contribution for a publication dedicated to designing of public spaces in the cities.  

As a follow-up of this presentation, Filip Lefebre from VITO set up a meeting in Washington 
with WB Urbanscapes Group at the end of September, where future cooperation potentials 
will be discussed. In advance of this meeting, GISAT and VITO plan to discuss (via a call) 
details of a collaborative strategy for potential provision of climate-related services to WB 
Group. 
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Date: 17.07.2019 | Time: 10:00-13:30 | Location: Bremen, Germany 

Goal(s): The aim of the workshop was (i) to demonstrate the Active Mobility Service and its 
added value to the new user Bremeninvest and further local stakeholders, (ii) to jointly discuss 
and interpret the service outcomes for Bremen and (iii) to gather the participants’ feedback 
on the service. 

Participants (external): 

 Jens Joost-Krüger, Bremeninvest 
 Anna Göppert, Bremeninvest 
 Nele Lautenbacher, Bremeninvest 

 Sandra Reinert, City of Bremen – Senator for Environment, Construction and Traffic 
 Wilhelm Hamburger, City of Bremen – Senator for Environment, Construction and 

Traffic 
 N.N., City of Bremen – Road Authority (ASV) 
 Kai Meissner, Splitshare 

 Vincent Garcia, Splitshare 
 Lenz Schutte Westenberg, Splitshare 
 Sven Eckert, ADFC Landesverband Bremen e.V. [General German Bicycle Club] 

Participants (project team): 

 Thomas Rath, Bike Citizens 

 Judith Köberl, JOANNEUM RESEARCH (JR) 
 Dominik Kortschak, JOANNEUM RESEARCH (JR) 

Agenda: 

Introduction 

 Welcome by Jens Joost-Krüger and introduction of participants 
 Short presentation of the Climate-fit.city project 

Presentation of the Active Mobility Service applied to Bremen & joint interpretation of results 

 General notes on the Active Mobility Service (key facts, concept, format, content) 
 Analyses and results for Bremen, including comparisons to Vienna (maps, figures, 

tables), and joint interpretation of the results 
 Demonstration of the new climate-related features in Bike Citizens Analytics and joint 

interpretation of selected examples 

Interactive part: Feedback 

 Feedback on the service 

A.5. Workshop Report: Active Mobility 
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Minutes: 

Introduction 

Jens Joost-Krüger (Bremeninvest) welcomed the participants and gave an outlook on the agenda 
of the workshop. 

Each participant introduced his-/herself and the institution he/she was representing. 

Judith Köberl (JR) gave a short presentation on the key facts, background, motivation, targets 
and concept of the CFC project. This also included an overview on the other sectoral cases of 
the CFC demonstration and replication phase and an introduction to the demo version of the 
urban climate data portal (see CFC deliverable D5.4). 

Presentation of the Active Mobility Service applied to Bremen & joint interpretation of results 

Judith Köberl (JR) introduced the Active Mobility Service by means of some key facts, the general 
service concept as well as the service format and content. Subsequently, she presented the 
results for Bremen, i.e. the maps, figures, tables and data provided by the Active Mobility 
Service. This included the sensitivity of Bremen’s cyclists towards variations in meteorological 
conditions, the city’s climatic attractiveness for cycling, weather-adjusted bicycle traffic statistics, 
and comparisons to the results for the pilot city Vienna (see Köberl and Kortschak, 2019a). As 
the presented results were interpreted jointly with the participants, who provided their local 
expert knowledge, this part of the workshop was already characterized by a high degree of 
interactivity. The workshop participants, for instance, confirmed that public transport most likely 
represents a crucial factor of influence why cyclists in Bremen respond less sensitively to 
variations in meteorological conditions than cyclists in Vienna. Vienna has a very attractive public 
transport network. Hence, there is a strong incentive to change from bicycle to public transport 
whenever meteorological conditions get sub-optimal for cycling. In Bremen, by contrast, public 
transport is less attractive. This particularly refers to public commuter services. Each day, about 
130,000 people living outside the city commute to their work in Bremen. However, most regional 
trains only travel hourly, with a few exceptions going every half or quarter hour. Moreover, rail 
traffic is quite unreliable according to the workshop participants. This makes public transport a 
less attractive alternative to bike usage in case of sub-optimal meteorological conditions. The 
attractiveness of using the car for commuting is also limited due to a high risk of congestion and 
hence long travel times. Moreover, the participants attested people in Bremen a high affinity to 
cycling, which represents a further factor explaining the comparably low sensitivity towards 
variations in meteorological conditions. 

Another outcome of the Active Mobility Service shows that during the warm season daily bicycle 
traffic volume at the counting station Hastedter Brückenstraße responds much more sensitively 
to variations in the perceived temperature than daily bicycle traffic volume at all other counting 
stations (see Köberl and Kortschak, 2019a). Again, the result was interpreted and discussed with 
the workshop participants, who noted that the counting station Hastedter Brückenstraße was 
located at an approach road to the Werdersee, the biggest recreational lake in Bremen. 

Following this first block of presentations and discussions on the Active Mobility Service for 
Bremen, Thomas Rath (Bike Citizens) gave a real-time demonstration of the new climate-related 
features within the Bike Citizens Analytics tool. This included the features for interactive 
comparisons of tracked trips under different meteorological conditions (e.g. dry days vs. wet 
days; cold days vs. hot days; etc.) and the interactive layers with indicators of thermal comfort 
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during daytime (06:00-20:00) under current and future climatic conditions at a resolution of 
100 × 100 m. Again, selected examples were jointly interpreted with the participants. Figure 55, 
for instance, shows the comparison of the relative cycling intensities on “dry” workdays and 
“wet” workdays within Bike Citizens Analytics. The filter “dry” workdays includes all workdays 
with virtually no precipitation during daytime, whereas the filter “wet” workdays refers to 
workdays with at least five hours of precipitation during daytime. Cycling intensities are 
illustrated by the thickness of the streets. Stretches of roads entirely yellow indicate that there 
is no difference between the relative cycling intensity on “dry” and “wet” workdays. Red and 
blue wrappings, by contrast, indicate shifts in the relative cycling intensities when comparing 
“dry” and “wet” workdays. The thicker the wrapping, the more pronounced is the shift. Stretches 
of roads with a blue wrapping show a higher relative cycling intensity on “wet” workdays than 
on “dry” workdays. A red wrapping, by contrast, indicates a higher relative cycling intensity on 
“dry” workdays than on “wet” workdays. In other words, bluely wrapped roads are over-
proportionally used on “wet” workdays, whereas redly wrapped roads are under-proportionally 
used on “wet” workdays. The illustrated map section in Figure 55 shows the “Bürgerpark” in its 
centre. On “wet” workdays, cyclists tend to avoid the ways inside the park and rather use the 
roads alongside the park. Workshop participants helped interpreting this finding with their local 
knowledge by noting that the ways inside the park are unpaved, which makes them less 
attractive on wet days. 

Figure 55: Comparison of relative cycling intensities on “dry” workdays (red), i.e. workdays with 
no precipitation during daytime (06:00-20:00) and “wet” workdays (blue), i.e. workdays with at 
least five hours of precipitation during daytime (06:00-20:00). Screenshot of Bike Citizens 
Analytics with zoom to the “Bürgerpark”. 

 

The same feature was also used to test whether the participant’s gut feeling about weather-
induced shifts at the section “Ostersteinweg – Vor dem Steintor” and the route along and south 
of “Osterdeich” was reflected by the data. As illustrated in Chyba! Nenalezen zdroj odkazů., 
the data confirms the participant’s expectations that “wet” conditions cause cyclists to switch 
from the route along and south of “Osterdeich” to the – in principle – less bike-friendly section 
“Ostersteinweg – Vor dem Steintor”. 
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Figure 56: Comparison of relative cycling intensities on “dry” workdays (red), i.e. workdays with 
no precipitation during daytime (06:00-20:00) and “wet” workdays (blue), i.e. workdays with at 
least five hours of precipitation during daytime (06:00-20:00). Screenshot of Bike Citizens 
Analytics with zoom to “Ostertorsteinweg / Vor dem Steintor / Osterdeich”. 

 

Besides discussions and feedback on the new climatic features of Bike Citizens Analytics (see 
the section “Feedback on the service” for further details), the demonstration part was also 
characterized by many questions on the tool in general. The reason was that – independent of 
the CFC project – the City of Bremen had started testing the Bike Citizens Analytics tool a few 
weeks prior to the workshop (without the new climate-related features). Thus, workshop 
participants from the City of Bremen used the opportunity to discuss also open questions on the 
non-climate-related features that had emerged in the course of testing and playing with the tool. 
This included questions on (i) data representativity, (ii) the usage of particular features, (iii) the 
interpretation of the results shown and (iii) limitations of interpretation. Furthermore, 
participants made suggestions for further improvements in user-friendliness (e.g. mouse-over 
functionality, more informative legends, further details on underlying data, interpretation 
guidelines, etc.). 

Feedback on the service 

Originally, three different topics were planned to be discussed within the interactive feedback 
part, i.e. (i) the service’s usage and usefulness along with suggestions for improvements and 
enhancements, (ii) the most valuable service components, and (iii) the willingness and ability of 
potential users to pay for such a service. However, due to the high interactivity in the second 
workshop part time was running out at the end and we had to skip the third topic. Feedback 
was mainly collected by means of a moderated discussion. 
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Questions: Usage & usefulness 

- How useful is the information from the service for your (daily) work? 

- Do you have any suggestions for improvements and enhancement? 

The workshop participants regarded the demonstrated service – or parts of it – as useful and 
usable for their daily work or for their organisation in general: 

- One participant noted that the newly established connection between bicycle traffic data 
and climate data within Bike Citizens Analytics generated added value for the system 
“bicycle”. For this participant, the most central aspects of the Active Mobility Service 
included information about (i) the number of people using the bike, (ii) the spread of 
cyclists in the road network and (iii) the influence of meteorological conditions on the 
number and spread of cyclists. He/she regarded the relation between bicycle usage and 
weather/climate as very important topic and attested the Active Mobility Service to 
provide valuable information and aspects for his/her daily work. This, for instance, 
includes concrete figures as argumentation aid towards decision makers and politicians. 

- Another participant added that the new climatic features in Bike Citizens Analytics helped 
to verify gut feelings about weather-induced spatial shifts in bicycle traffic volumes with 
figures (e.g. between “Osterdeich” and “Ostersteinweg – Vor dem Steintor”; see Figure 
56). Thus, he/she as well thought that the tool represented a valuable argumentation 
aid towards decision makers. 

- One participant highlighted the added value and usefulness that merging bicycle traffic 
data and climate data offered for bicycle infrastructure planning. He/she explained that 
the infrastructure built today would also be present in 10, 15 and 20 years. Spatial 
information about future exposures to uncomfortable climatic conditions allowed for 
anticipatory and adapted planning today. Especially in view of the changing climate, the 
participant regarded the joint consideration of infrastructure, user behaviour and climatic 
conditions as extremely interesting and valuable. 

The workshop participants also had several suggestions with respect to service improvements 
and enhancements. As mentioned above, a great part of these suggestions referred to the tool 
Bike Citizens Analytics in general. As far as relevant and informative for the climate-related 
features within Bike Citizens Analytics and the Active Mobility Service, these more general 
suggestions for Bike Citizens Analytics are listed below. 

Suggestions addressed to Bike Citizens Analytics in general, but also relevant for the 
climate-related features: 

- Raising the information content of the legends within Bike Citizens Analytics by making 
use of the mouse-over functionality to provide further details on the single legend 
positions. 

- Displaying more details about the data underlying the analyses in Bike Citizens Analytics 
(e.g. regarding the time horizon covered by the displayed trips).  

- Providing more details about the single features of Bike Citizens Analytics and the way 
to interpret the results shown correctly. 
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Feedback directly addressed to the Active Mobility Service: 

- Similar to Vienna, the workshop participants showed interest in target-group-specific 
analyses within the Bike Citizens Analytics tool. [Remark: At the moment, the available 
data on bicycle trips do not allow for a differentiation by sex, age or other characteristics. 
However, due to rising requests, Bike Citizens considers enhancing its efforts in collecting 
reliable demographic information from their registered App users.] 

- One participant asked for merging the data from the two counting stations WKB East 
and WKB West when analysing the differences in the sensitivity of single counting 
stations, i.e. treating WKB East and WKB West as one single station. [Remark: In the 
initial analyses, we had treated these two stations separately as they were listed as 
separate stations in the provided data file]. 

- Another participant added that it could be beneficial to merge the tool with Bremen’s 
flood portal. [Remark: For Bremen, one of the main threads of global warming is the 
rising sea level.] 

Questions: Assessment 

- Which service components are most valuable for your (daily) work? 

The “assessment” block consisted of an activity. Participants were asked to award points to the 
service components most valuable for their daily work. For this purpose, representative pictures 
of each service component were put on a desk and participants were requested to allocate five 
points in total to the single components (see Figure 57 for some impressions of the exercise). 
There were no restrictions with respect to the way of point allocation, i.e. each participant was 
also allowed to allocate all five points to one and the same service component. Table 14 presents 
the result of this assessment exercise. 

Table 14: Awarding of points to the single components of the Active Mobility Service by the 
workshop participants 

Description of service component  
& awarded points 

Illustration of service component 

Service component: 

The sensitivity of the city’s daily total bicycle 
traffic volume towards variations in 
meteorological conditions (met-bulb globe 
temperature, wind speed, precipitation, and 
snow). Spatial resolution: city-wide average. 

Awarded points:  
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Service component: 

Spatial differences in the sensitivity of the city’s 
daily bicycle traffic volume towards variations in 
meteorological conditions. Spatial resolution: 
2 × 2 km and district level. 

Awarded points: 

 

 

Service component: 

Spatial differences in the sensitivity of the city’s 
daily bicycle traffic volume towards variations in 
meteorological conditions. Spatial resolution: 
single stations 

Awarded points: 

 

Service component: 

New feature in Bike Citizens Analytics: Interactive 
comparison of tracked trips for different 
meteorological conditions (e.g. dry vs. wet days; 
cold vs. hot days, etc.). 

Awarded points: 

 

 

Service component: 

The city’s “objective” climatic attractiveness for 
cycling under current and future climatic 
conditions. This includes various evaluations of 
cycling-relevant meteorological indicators under 
current and future climatic conditions. Spatial 
resolution: city-wide average. 

Awarded points: 
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Service component: 

The city’s “objective” climatic attractiveness for 
cycling under current and future climatic 
conditions. This includes various evaluations of 
cycling-relevant meteorological indicators under 
current and future climatic conditions. Spatial 
resolution: 100 × 100 m. 

Awarded points: 

 

 

Service component: 

The city’s “subjective” climatic attractiveness for 
cycling under current and future climatic 
conditions, i.e. the assessment of the city’s 
climatic conditions, based on how sensitively 
cyclists respond to meteorological conditions. 
Spatial resolution: city-wide average. 

Awarded points: 

 

 

Service component: 

City comparison based on the “subjective” 
climatic attractiveness: cyclists from Bremen 
assess the climate of Vienna and cyclists from 
Vienna the climate of Bremen. 

Awarded points: 

 

Service component: 

Weather-adjusted bicycle traffic statistics, where 
the effect of atypical weather conditions is 
removed from the bicycle traffic data. 

Awarded points: 
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As illustrated in Table 14, the workshop participants awarded two service components with 
eleven scores each: (i) the new feature in Bike Citizens Analytics for interactive comparisons of 
tracked trips under different meteorological conditions and (ii) the weather-adjusted bicycle 
traffic statistics. Thus, the participants ranked these two components as the most valuable ones 
for their daily work. Two service components followed with eight scores each: (i) spatial 
differences in the sensitivity of the city’s daily bicycle traffic volume towards variations in 
meteorological conditions at 2 × 2 km and district level and (ii) the city’s “objective” climatic 
attractiveness for cycling under current and future climatic conditions at city level. 

The service components least useful for the (daily) work of the attending participants included 
(i) differences between the sensitivity of the bicycle traffic volume at single counting stations 
towards variations in meteorological conditions and (ii) city-to-city comparisons of the 
“perceived” climatic attractiveness for cycling. 

Further feedback and reactions 

At the end of the workshop, the new user Bremeninvest expressed its intention to have a press 
conference on the outcomes of the Active Mobility Service for Bremen. Based on the service 
report they plan to meet again with the local stakeholders and discuss, which results, insights 
and conclusions provided by the Active Mobility Service they could make use of immediately and 
communicate to the public. 

Figure 57: Some impressions from the Active Mobility demonstration workshop in Bremen 
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Date: 07.10.2019 | Time: 10:00-12:00 | Location: Antwerp, Belgium 

Goal(s): The aim of the workshop was (i) to demonstrate the Zoo Management Service 
and its added value to the internal stakeholders, (ii) to jointly discuss and interpret the 
service outcomes and (iii) to gather the participants’ feedback on the service. 

 

Participants (external): 

 Peter Galbusera, Centre for Research and Conservation, KMDA 
 Philippe Helsen, Centre for Research and Conservation, KMDA 
 Zjef Pereboom, Centre for Research and Conservation, KMDA 
 Johan Pauwels, Marketing Intelligence Manager, KMDA 
 Sander Hofman, Curator, KMDA 
 Matthias Papies, Curator, KMDA 
 Anne Konings, Technical Operations Manager, KMDA 
 Jan Luyckx, Technical Operations Manager, KMDA 

Participants (project team): 

 Dirk Lauwaet, VITO 

 

Agenda: 

Introduction 

 Welcome by Peter Galbusera and introduction of participants 
 Short presentation of the Climate-fit.city project 

Presentation of the Zoo Management Platform & joint interpretation of results 

 Scientific background for the 4 selected functionalities of the service 
 Demonstration of the web platform and joint interpretation of the results 

Interactive part: Feedback 

Feedback on the service 

Minutes: 

Introduction 

Peter Galbusera (KMDA) welcomed the participants and gave an outlook on the agenda of 
the workshop. 

A.6. Workshop Report: Cultural Heritage 
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Each participant introduced his-/herself and the internal department he/she was 
representing. 

Dirk Lauwaet (VITO) gave a short presentation on the Climate-fit.city project. This also 
included an overview on the other sectoral cases of the CFC demonstration and replication 
phase and a look to the Cultural Heritage demonstration case in Rome. 

Presentation of the Zoo Management Web Platform 

Detailed presentation by Dirk Lauwaet (VITO) of the main parts of the Cultural Heritage 
replication service:  

(i) Animal visibility to the public, based on temperature threshold tables 
for each type of animal in both Zoos and a local weather forecast. 

(ii) Detailed (1m resolution) heat stress maps for a typical hot day in 
Belgium for both Zoo locations 

(iii) Climate change statistics for both Zoo locations 
(iv)  Actionable insights (energy and water use statistics) and the impact 

of climate change on these 

The results were presented by Dirk Lauwaet, who provided scientific details on the UrbClim 
modelling method and statistical methods used.  

Feedback on the service 

 After a long discussion, it was decided that the animal visibility functionality should 
be omitted from the service. The reason is that the temperature thresholds are no 
longer valid, since most animals have now the freedom to decide whether to go 
indoors (mostly invisible to the public) or outdoors. There are also a lot of other 
reasons to keep animals indoors besides weather conditions (health, new-borns, 
maintenance, ). There was a general fear that when visitors checked this public 
website, there could be unrealistic expectations on the amount of animals that would 
be visible, leading to official complaints afterwards (which now already happen 
regularly). 

 The heat stress maps are seen as very useful, since visitor numbers drop steeply 
when temperatures are over 30°C, as the Zoo is not seen as a ‘cool’ destination on 
these type of days. The data can be used for marketing purposes to convince people 
that the Zoo is indeed a valid alternative for the sea or water parks. Eventually there 
could be invested in water attractions to make this point even stronger. 

 The climate change statistics are also seen as very useful for the long-term planning 
of the Zoo (which kind of vegetation to plant, soil cover to use,…). 

 The actionable insights were met with most enthusiasm, especially by the people 
from Technical Operations. There are a lot of discussions ongoing in the Zoo about 
energy efficiency and water use, and these numbers are very useful in the decision-
making process. This could eventually lead to a follow-up meeting with the board of 
directors of the KMDA. 
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