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1. Changes with respect to the DoA 

The bankruptcy of Opticits not only implied some changes in the tasks to be carried in WP4 
and other WPs, together with some redistribution of funds, but also the disappearance of 
HAZUR tool. The tool ceased to be available on the 1st of January 2020 and thus, the last part 
of the work carried out in WP4 was considerably restricted because of not being able to use 
it. This is why the submission of this report was postponed, as it was not considered critical 
for the advancement of the rest of the project.  

 

2. Dissemination and uptake 

Confidential. 

 

3. Short Summary of results (<250 words) 

The Reassessment was intended to test the updated HAZUR® tool and methodology. This Re-
assessment had the objective to apply the different new functionalities but also incorporated 
the different results from the other WP to apply the HAZUR method and tool based on the 
consulting services from the different implementators.  

As it happened on the initial assessment, HAZUR® allowed each research site to focus the 
study in a different way in order to align it to the specific technical and strategic needs of each 
case. For example, Lisbon undertook a detailed analysis focusing on floods in some specific 
areas of the city, whereas Bristol undertook a strategic analysis of two areas and Barcelona 
focused on the whole city, but simplifying the approach initially used. 

The methodology and tool proved to be able to function in these different situations and some 
of the improvements showed a lot of potential if some more work was put in improving the 
tool. Nevertheless, Hazur tool ceased to exist on the 1st of January 2020 and thus, there will 
be no more improvements or implementations with it. This is why the efforts from this WP4 
were moved to other WP so the whole RESCCUE consortium could benefit from it. 

Since no confidential information appeared in this deliverable, D4.6 will be exactly as D4.5, 
but it will be publicly available. 

 

4. Evidence of accomplishment 

This report  
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However, as initially planned, after this update, the new version of Hazur was not going to be 
tested in the three RESCCUE cities, missing a perfect opportunity to test the robustness of the 
tool and to integrate the results of other RESCCUE work packages such as the climate change 
scenarios, the hazard and impact simulations and the adaptation strategies. This is why in 
November 2018 and Amendment to the Grant Agreement was done (AMD-700174-21), 
including amongst others D4.5 and D4.6 to undertake a re-assessment in the three cities.  

This re-assessment intends to test the updated Hazur tool and methodology. This Re-
assessment has the main objective of applying the different new functionalities but also 
incorporates the different results from the other WP to apply the HAZUR method and tool 
based on the consulting services from the different implementators.  

In Section 2, a justification for this re-assessment is presented, mainly focusing on the new-
develompents done on the Hazur tool in Task 4.2 and how they tested in the several cities. 
Then, Section 3 presents the re-assessments in Barcelona, Bristol and Lisbon. These three 
chapters are considerably different, because the approaches chosen in each city were also 
very varied. While Lisbon undertook a detailed analysis focusing on floods in some specific 
areas of the city, Bristol did a strategic analysis of two areas. On the other hand, Barcelona 
focused on the whole city, but simplifying the approach initially used. Finally, in Section 4 the 
final set of conclusions of the work done can be seen.  

In addition, it is worth noting that Opticits declared bankruptcy after the completion of the 
second reporting period, and because of that the partner was terminated, implying huge 
changes to this WP4. In the last amendment (AMD-700174-30) Task 4.3 was removed, and 
thus, the budget that Opticits had for this was redistributed to other partners to do the new 
tasks in WP5, WP6 and WP7.  

The role of leader of WP4 was assumed by Aquatec, with the sole intention of closing the re-
assessment process in the three cities, by submitting D4.5 and D4.6. The bankruptcy of 
Opticits not only implied some changes in the tasks to be carried in WP4 and other WPs, 
together with some redistribution of funds, but also the disappearance of HAZUR tool. The 
tool ceased to be available on the 1st of January 2020 and thus, the last part of the work 
carried out in WP4 was considerably restricted because of not being able to use it.  

Nevertheless, deliverables D4.5 and D4.6 were completed, compiling all the information 
introduced in the tool before it disappeared, with the main goal of showing the potential that 
a tool such as Hazur could have, as well as linking WP4 with the rest of the work done in the 
RESCCUE project. 
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3. Re-assessment in the three cities 

3.1 Barcelona Research Site 

3.1.1 Approach 

The scope of Hazur implementation for Barcelona is citywide. In addition, some 
infrastructures that are outside the administrative boundaries of the city, have also been 
considered due to their importance (such as the airport, commuter train stops, waste 
collection parks and pump station, to name a few).  

On the initial Hazur Assessment presented in D4.1, this scope led to a very complex system 
with a high number of services and infrastructures introduced in the tool. In total, there were 
56 services and 786 infrastructures in the system, with a huge number of independencies 
making it very difficult to analyse the results and at time, even to run the Hazur tool itself.  

Taking advantage of the improvements done in the Hazur tool as part of Task 4.2, the Re-
assessment in Barcelona has been done in a more efficient way, by merging services that were 
split (due to the limitation of not being able to set interdependences between the same 
service and its infrastructures). As it will be explained in detail in section 3.1.2.1, the total 
number of services was reduced to 34. A clear example of this is the case of the metro, where 
initially, each metro line was a service on its own. By being able to establish interdependencies 
between infrastructures of the same service, all the lines were introduced in a single service, 
being able to considerably reduce the number of services. Additionally, the number of 
infrastructures has been reduced from 786 to 563, by removing all the information that on 
the initial assessment proved not be relevant.  

Taking advantage of the work done in WP1, 2, 3 and 5, this re-assessment is not only an update 
of the initial assessment done, but also includes all the analysed hazards (3.1.2.3), climate 
change scenarios (3.1.2.4) and adaptation strategies (3.1.2.5). As explained before, the new 
functionalities of the tool did not allow to automatize the analysis of the climate change 
scenarios and adaptation strategies, but nevertheless, by including all these scenarios 
separately, comparisons have been made to understand the problems and plausible solutions 
related to climate change impacts in urban areas.  

3.1.2 Barcelona Re-assessment 

3.1.2.1 Services and infrastructures 

The re-assessment carried out in Barcelona allows analyzing the resilience of Barcelona as a 
city against different impacts. These have been simulated under different hypothesis of 
climate change and adaptation measures proposed in RESCCUE. 

To centre the simulation on the infrastructures with the greatest impacts, the re-assessment 
model for Barcelona started with a simplification of the data analysed. The response of the 
city under different climate extreme situations and hypothesis of resilience has been 
simulated (baseline, future under climate change effects, and adopting some adaptation 
strategies).  
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To achieve this, services have been reduced from 56 to 34, and infrastructures from 786 to 
563, as explained before.  

Figure 8 shows the GIS interface of Hazur® where all the infrastructures submitted for study in 
this project are located in the city map. 

 

Figure 8: Re-assessment GIS map for Barcelona’s infrastructures 

All the services and infrastructures considered in Hazur® to analyze Barcelona resilience in the 
re-assessment are summarized in Table 2. 

Table 2: Summary of services and infrastructures implemented in re-assessment Barcelona’s 
resilience Hazur® model 

SECTOR NAME SERVICE NAME INFRASTRUCTURES 

WATER 
 

(4 Services) 
(96 I Infrastructures) 

WATER DISTRIBUTION 
(40 Infrastructures) 

- 2 Control Center 
- 2 Distribution Station 
- 16 Water distribution central 
- 20 Water Storage Tanks 

WATER TREATMENT 
(3 Infrastructures) 

- 1 Desalination Plant 
- 2 Water Treatment Plant 

URBAN DRAINAGE 
(46 Infrastructures) 

- 7 Urban Drainage Gates 
- 26 Urban Drainage Lift Stations 
- 12 Urban Drainage Storm Tanks  
- 1 Urban Drainage Control Center 
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POWER 
(2 SERVICES) 

(25 INFRAESTRUCTIRES) 

(0 infrastructures) 

POWER DISTRIBUTION 
(25 Infrastructures) 

- 25 Electrical Substation 

WASTE 
(2 Services) 

(9 Infrastructures) 

STREET CLEANING 
(4 Infrastructures) 

- 4 Street cleaning Parks 

WASTE COLLECTION & TREATMENT 
(5 Infrastructures) 

- 4 Waste Collection Parks  
- 1 Waste Treatment Plant 

TELECOMMUNICATION  
(1 Service) 

(0 Infrastructures) 

TELECOMMUNICATIONS 
(0 infrastructures) 

- 0 Infrastructures associated 

ENVIRONMENT 
(3 Services) 

(17 Infrastructures) 

GREEN INFRASTRUCTURES 
(8 Infrastructures) 

- 8 Parks 

BEACHES 
(7 Infrastructures) 

- 7 Beaches 

RECEIVING WATERS 
(2 Infrastructures) 

- 2 Barcelona Rivers 

EMERGENCY 
(4 Services) 

(42 Infrastructures) 

FIRE & CIVIL PROTECTION 
(7 Infrastructures) 

- 7 Fire Stations 

MEDICAL EMERGENCY 
(11 Infrastructures) 

- 11 Hospitals 

LOCAL POLICE 
(10 Infrastructures) 

- 10 Local Police Stations 

REGIONAL POLICE 
(14 Infrastructures) 

- 14 Regional Police Stations 

HEALTH 
(1 Service) 

(57 Infrastructures) 

PUBLIC HEALTH 
(57 Infrastructures) 

- 56 CAP's (Primary Care Centers) 
-1 Dispensary 

SOCIAL 
(1 Service) 

(0 Infrastructures) 

CITIZEN 
(0 infrastructures) 

- 0 Infrastructures associated 

TOTAL 34 SERVICES 563 INFRESTRUCTURES 

 

3.1.2.2 Interdependence matrix  

The new developments done in Hazur® software as explained in D4.2, have implied some 
changes in the interdependences matrix that allow the user to define internal relationships 
between same services infrastructures. This allows to also use the matrix diagonal, as showed 
in Figure 9, Figure 10 and Figure 11.  

By clicking on the diagonal, the interdependencies between infrastructures of the same 
service can be defined. See some examples in Figure 12 and Figure 13. When the diagonal 
shows blanks, it means that these services do not have infrastructures inside, so they are only 
defined as service.  

On the other hand, the interdependencies are now presented considering different definitions 
than before, which allows to determine the infrastructure or service as Operative (not 
affected), Affected or Down. This last one also allows to define if the service or infrastructure 
falls immediately or after few hours, days or weeks. 
























































































