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Abstract 
Strong and dangerous flash floods are becoming more frequent at the end of the summer in some 
Mediterranean towns, usually located in floodplains near to the sea. These floods are always due to torrential 
raining and it is a fact that due to climate change and human action its aggressiveness will be increased.     
This project is focused on one town called El Verger, located in the Valencian Community, Spain. It was 
tragically affected by the Girona River floods in 2007. Previous research studies based on this basin or others 
with similar features proposed to create more green areas around the riverbed or adapt the existing houses. 
However, an architectural and environmental design approach to retrofit this housing has never been studied. 
The aim of this thesis research project will be to find some sustainable adaptation both to the design and to 
the way of construction of this housing affected by the floods. The goal is not only to avoid the water coming 
into the houses, but also to improve their interior spaces to become as much habitable as possible. 

1. Introduction 

1.1 Research Topic 
A huge catastrophe hit one Mediterranean town located in the Valencian Community 
(Spain) and called El Verger, in October of 2007. Very strong and torrential rain fell into the 
upper parts of the Girona river basin due to the Cold Drop phenomenon. The river 
overflowed when it arrived to the floodplain area, where several towns are located.  

This was not an isolated case, as the Valencia Community is one of the most historically 
affected regions by flash floods in Spain and the amount of damages every year are 
countless. This is even more serious when taking into consideration the reduced area of the 
region compared with others in Spain. One of the most important and famous cases in last 
decades is the Valencia 1957 floods, which completely destroyed the capital and killed 
hundreds of people. The main causes were exactly the same of El Verger in 2007, but on a 
much larger scale. It was a catastrophe without precedents, and due to the unexpected 
consequences of the floods, the Government at that time made a radical decision to dry the 
Turia river basin on its way through the city. Nowadays, this feature makes Valencia the 
only city in the World to have its green core, activity, and cultural hub located inside an old 
river basin. 

Thus, this research project is based around the common and important issue of flash 
flooding, which due to climate change and human action, will become more and more 
frequent in the future. Can we as trained architects improve the situation and reduce the 
negative impacts as much as possible from a sustainable perspective? 

 

One of the first solutions proposed was to remove all buildings inside the danger zone, and 
create green areas around the river, which would function in absorbing rain water and 
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reducing runoff considerably. However, this solution is quite unrealistic and difficult to 
perform. Apart from the obvious economic impediments, it would result in a high-impact 
on the population. Residents would likely be required to leave their ancestor’s houses, and 
would lose a huge part of their memories and life moments. Nevertheless, another solution, 
more respectful and feasible, seems to be possible: retrofit of the existing housing stock to 
improve their resilience and comfort conditions.  

 
 

Figure 1. Concept diagram of the main problem, consequences and proposed solutions of El Verger 2007 
floods. 

2. Context 

2.1 Urban Context. El Verger Historic Urban Growth 
The Girona River has always been the articulatory axis of El Verger, and the first settlements 
were located in the area where the church is currently placed. This is precisely located on 
the highest point of the town, which means that our ancestors were aware that this would 
be the safest place. Poorer houses were built on the same side but closer to the river, and a 
few years later, on the other side of the river. Perhaps they were not aware at that time 
that they were settling on a flooding risk zone, because as we have studied before, the flash 
floods might not happen for long periods of time and the level of the river seemed much 
lower than what it could actually be.    

The two maps on Fig. 2, demonstrate that urban density in 1955 was highest on the West 
part of the river, and the urban tendency during the last 50-60 years has been in the same 
direction. However, building development started to grow on the other side of the river at 
that time, and now these structures shape an important part of the total urban area of the 
town. In Fig. 2, the urban sections of 1955 and 2016 show this urban density change, 
especially on the East side of the river. Further, it is important to see how human actions 
have transformed the riverbed basin. Before it had natural slopes on both sides, and now 
reinforced concrete walls have been placed, and the width has narrowed.  



 
 

 
 
 
 

Figure 2. Historic (1955) and present maps and urban sections of El Verger. 
 

2.2 Urban Context. Present 
4 flooding zones were established in 2007 depending on the flood water level arrived to 
every building and these will provide the basis for differentiating the flood risk too. Two 
case studies were chosen to be studied more deeply and the fieldwork and analytic studies 
will be applied to these cases. One case is located in the red zone and one in the orange 
zone, marked on Fig. 3. 

 
 
 
 
 

 
 
 
 
 
 

Figure 3. Flood water level zones on current El Verger map and cross urban section with the gradient colour 
flooding zones and the two case studies plotted. 

 
  



2.3 Climate Analysis  
El Verger is included into the mild Mediterranean climate area and as such it presents 
these general features: 

- Very mild winters, softened by the sea action. 
- Long, dry and very warm/hot summers. 
- Almost 3.000 hours of sunshine per year. 
- Precipitations in spring and autumn.  
- Very strong precipitations risk (cold drop) in September and October. 
- No precipitations in the rest of the year.   
- High relative humidity (average 65 %).  
- Optimal number of hours of daylight. 

Table 1. Valencia Cumulative Rainfall: Present (left) and A1B Scenario in 2050 (right). 

3. Analytic Work 

3.1 Urban Scale 
Most of the buildings inside the studied area have their main façades facing either East or 
West orientations. This means that they receive a lot of solar radiation along the day, 
especially if it is compared with North orientation, which never receives direct solar 
radiation. Another important concept to take into consideration is the overshadow analysis 
in the urban studied area. This aspect is inversely related with the previous one, considering 
that the more vertical is the solar radiation, the less number of hours in shadow is found on 
most of the building surfaces (see Fig. 4).  

 
 

Figure 4. Three maps of the urban studied area during the 2 solstices and 2 equinoxes of the year showing the 
overshadow studies, based on a black to white scale and measured in average number of hours under shadow. 
  



3.2 Building Scale 
Therefore, considering all problems and risks these buildings are exposed to, and after 
having a broad idea of which are their environmental and climate conditions, one of the 
most important things to be outlined will be the strategies to be applied. Based on 
literature review, precedents, fieldwork and urban analytic work findings, the following 
case scenarios on Table 2 have been chosen as best ideas:  

Table 2. Cases table which presents the main design proposals considered, in which case studies are 
going to be tested and the best zones to be applied to. 

 
3.3 Ventilation Strategies and Thermal Performance  
To improve the comfort conditions of the interior of the houses and also to reduce some 
levels of uncomfortable relative humidity, several ventilation strategies should be applied. 
They will be also related with the thermal performance, because good ventilation levels can 
reduce significantly the overheating inside of a space and consequently the need of air 
conditioning (and then also cut the energy demand down too). 

 

Figure 5. Section of the proposed ventilation system into Case Study 2 (Apartment building), with the different 
air movements plotted (left) and thermal performance of this in some of the Apartments rooms (right). 

4. Conclusion 
The greatest goal of this thesis research would be to extrapolate this work and investigation 
to many towns and river basins of the Valencian Community which have almost the same 
features of El Verger. Cold Drop affects to all eastern Mediterranean areas and landscape 
features are almost identical in all of them too (relative short river basins with pronounced 
height difference between its source and mouth). Along the region there are many 
floodplains classified in different risk grades depending on the probability of flash-flood or 
the most possible flood water level. In the end, moving to the global level, every year due to 
climate change and human action, flash-floods intervals are becoming more and more 
frequent in many countries, which means that a lot of buildings and population will be 
affected too.  
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