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Componentes y tipologías

Las cubiertas verdes funcionan como un 

sistema multicapa en el que cada uno de los 

estratos juega un papel fundamental en el 

correcto funcionamiento de esta piel bioló-

gica con que recubrir los edificios. 

Básicamente podemos distinguir los 

siguientes elementos: 

-

pone al elemento estructural de la cubierta 

impidiendo que la humedad penetre en la 

edificación. La estanqueidad ha de estar 

asegurada en todo momento. 

del edificio. 

agua que se acumula en la cubierta verde. 

para evitar su colmatación debida al arras-

tre del sustrato. 

mineral enriquecido con materia orgánica. 

Acostumbra a ser un componente sintéti-

co ligero con nutrientes añadidos para el 

crecimiento de las plantas. 

vegetación. 

cubiertas verdes atendiendo a sus principa-

-

Retos y dilemas

son principalmente: 

Aumenta los costes de la edificación. Las 

cubiertas verdes son sistemas que se 

superponen a las cubiertas convencionales 

-

dio sobre el ciclo de vida de cubiertas verdes 

-

titivas si se reducen los costes en un 20% . 

 

Otros estudios demuestran que si se cuan-

tifican realmente todos los beneficios que 

-
2. 

evolución de las cubiertas verdes. De este 

suponen la opción que menor mantenimien-

to requieren. 

-

-

A continuación se exponen  los principales 

beneficios ambientales que aportan estos 

sistemas verdes a la arquitectura.  

BENEFICIOS 
AMBIENTALES DE 
LAS CUBIERTAS 
VERDES
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Components and typologies
Green roofs work as a multi-layered 

system in which each of the layers 

plays a fundamental role in the proper 

functioning of this ‘biological skin’, which 

protects buildings from the elements.

Essentially it is possible to define the 

main elements as:

· Waterproofing layer. This overlaps 

with the structural element of the roof, 

preventing moisture from entering the 

building. An impermeable seal must be 

ensured at all times.

· Root Barrier Layer. In order to protect the 

waterproofing layer and the structure of 

the building.

· Drainage Layer. This stratum regulates 

the storage and drainage of water that 

accumulates in the green roof.

· Filter. Found above on the drainage layer 

to avoid silting due to growing medium 

layer.

· Water Retention Layer. Its function is to 

supply moisture to the growing medium 

layer and the plants’ root systems.

· Substrate. Usually composed of mineral 

material enriched with organic matter. 

A lightweight synthetic material is often 

used with nutrients added to aid the 

growth of plants.

· Vegetation Layer. The outermost layer, 

on top of the substrate, is composed of 

vegetation.

The classification of green roofs is very 

extensive as a result of the many types of 

vegetation which can be used, variations 

in substrate thickness and levels of 

maintenance required, as set out in the 

table [01].

Challenges and dilemmas
There is still a certain amount of reticence 

over the use of green roofs. The principle 

reasons for this are:

Increased building cost. Green roofs are 

systems that are superimposed onto 

conventional roofs and that require a 

degree of maintenance. Authors such 

as Carter and Keeler point out in a study 

on the life cycle of extensive green roofs 

that costs would need to be reduced by 

around 20% in order to be economically 

competitive 1. 

Other studies show that if all real benefits 

of a green cover were quantified, the 

initial investment could be recouped in as 

little as 10 years2. 

There are also some uncertainties 

regarding the maintenance and evolution 

of green roofs. More extensive roofs 

are the option that requires the least 

maintenance.

The fear of leakage is one of the most 

article

THE ENVIRONMENTAL 
BENEFITS OF GREEN ROOFS

In 2012 the company Projar began a 

project to improve building sustainability 

through green roofs and vertical gardens. 

The first phase of the project, which 

examined the issue at an international 

level, was carried out in collaboration 

with the Higher Technical School of 

Natural Environmental Engineering at 

the Polytechnic University of Valencia. 

The following are the main environmental 

benefits provided to architecture by 

these green systems.

2 
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-

tar la infiltración de agua hacia la edificación. 

marcas comerciales recomiendan siempre 

la supervisión de la edificación por parte de 

-

opción más adecuada para adaptar a edifi-

cación existente . 

establecer una base de conocimiento 

que arroje datos cuantitativos sobre la 

capacidad de una cubierta verde para 

está desarrollando en colaboración con la 

retos demostrando que los beneficios que 

se obtienen con la implantación de una 

cubierta son superiores a los inconvenientes 

que puedan presentarse.

Beneficios ambientales

A continuación se enumeran los principa-

les beneficios ambientales que aporta una 

cubierta verde se comporta como una 

superficie permeable en la que el agua se 

mejorando la calidad del agua que se vierte 

en la red de drenaje. 

2

isla de calor que se produce en las ciudades 

por el sobrecalentamiento de superficies 

“duras”. 
4. 

2. 

2 por m2. 

-

ficios. 

-

-

-

desarrollos urbanos debido al comporta-

la construcción de la edificación. 

del espacio urbano. 

las personas. 

Eficiencia: en la gestión del agua y el ahorro 

energético

Diversos trabajos permiten estimar que el 

volumen de agua que puede retener una 

porcentaje depende de la estructura de la 

. 

Cubiertas verdes como sistema de con-

trol de inundaciones a escala urbana. Las 

-

waterproofing layer 

root barrier layer 

capa drenante drainage layer 

filtro filter layer 

capa de retención de agua water retention layer 

sustrato growing medium layer 

estrato vegetal vegetation layer

2

4
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important factors in rejection the 

green roof solution. For this reason the 

waterproofing layer must ensure the 

impermeability of the system and avoid 

infiltration of water into the building. 

The green roof protects the building and 

extends the life of the waterproofing 

cover from about 10-20 years to about 

40-55 years.

Structural strength. Manufacturers 

and experts always recommend the 

supervision of building work by a structural 

engineer. Thus, extensive covers with low 

thickness generate a lower burden on the 

structure and are the ideal choice when 

adapting the roof of an existing building3.

In this scenario, it is necessary to establish 

a knowledge base that can provide 

quantitative data on the ability of a green 

roof to bring benefits to the building. The 

main objective of the project that Projar 

are developing in collaboration with the 

School of Engineering of the Natural 

Environment at UPV is to overcome these 

challenges by showing that the benefits 

that are obtained with the introduction of 

a roof outweigh any disadvantages that 

may arise. 

Environmental Benefits 
Listed below are the main environmental 

benefits that a green roof can provide, 

classified in environmental, economic 

and social terms. 

ENVIRONMENTAL

· Control of drainage and runoff. The green 

roof behaves as a permeable surface 

which water penetrates and is retained. 

This reduces the risks of flooding on an 

urban scale and improves the quality of 

the water that flows into the drainage 

network. 

· Improvement of the energy efficiency of 

buildings, thus reducing the emission of 

CO2 into the atmosphere, and mitigating 

the heat island effect that occurs in cities 

from the overheating of ‘hard’ surfaces. 

· Improvement of environmental air 

quality4. The roof behaves like a sink 

for greenhouse gases such as CO2. An 

extensive cover of Sedums can capture 

around 1.387 kg of CO2 per m2. 

· Improvement of the acoustic insulation 

of buildings. 

· Aiding material recycling, diminishing 

the impact of the transportation and 

disposal of waste in landfill. 

· Increase in biodiversity.

ECONOMIC 

· Protection of the roof and facades from 

UV rays and the changes in temperature 

between day and night, increasing the life 

expectancy of the buildings. 

· Improving the climate comfort of 

buildings by reducing the costs for 

heating and cooling. 

· Savings in infrastructure developments 

in urban drainage due to the behaviour of 

water on green roofs. 

· Potential for reuse of construction 

materials. 

· Positive effect on the company’s image.

SOCIAL 

· Increase in overall useful surface area of 

the building and green areas in the cities. 

· Plays a role in the aesthetic quality of the 

urban space. 

· Improvement to general health and 

quality of life.

Efficiency: in water and energy 
management
There are various techniques that allow 

us to estimate the volume of water 

that can be held by a green roof over 

the course of a year, usually between 

40% and 80% of the entire volume of 

precipitation. This percentage depends 

on the structure of the roof (the number 

of layers and their corresponding 

thickness), the climatic conditions and 

the amount of precipitation5. 

Green roofs as a system of flood control 
on an urban scale. Green roofs, during 

precipitation, cause temporary storage 

and a gradual release of water. This causes 

4

Uso

Use

Type of vegetation

Growing medium layer depth

Weight

Implementation cost

Maintenance cost

ecological, landscaping

grass, herbaceous, creeping

2

2 

2

una cubierta convencional

1,25 €/m2  per year, more 

than a conventional cover

as a green area as a green area

2 2 

2 2

pequeños arbustos

grass, herbaceous, 

small shrubs

grass, herbaceous, 

shrubs and trees

green area, ecological, 

landscaping

green area, ecological, 

landscaping

tabla  table 01

 Source:  

cubiertas extensivas
extensive covers

cubiertas semiextensivas
semi-extensive covers

cubiertas intensivas
intensive covers
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80% del volumen de precipitación . 

Una piel para nuestros edificios. Las cubier-

tas verdes regulan el tránsito de calor entre 

los valores extremos de temperatura.

Ahorro energético.

la evapotranspiración que genera la cubier-

ta verde no sólo regula la temperatura en 

-

cas o regiones cálidas además actúa como 

-

-

. 

Conclusiones

a aportar datos cuantitativos sobre los 

beneficios ambientales que reportan las 

a ser significativos en determinadas condi-

ciones. 

Las cubiertas verdes pueden convertirse 

-

rando la calidad ambiental de nuestras 

ciudades.

volumen de retención  retention volume

 Source 

 Source 02: 

 Source  

cubierta de referencia

reference roof

cubierta verde extensiva

extensive green roof

 Source:  

ahorro anual refrigeración   annual refrigeration saving  

 Source  

 Source  02: 

 Source  

Ahorros respecto cubiertas sin aislamiento.

Diferentes estudios apuntan a que existe un gran 

cálidos como aquéllos que se encuentran en el entorno 

Savings as covers without above insulation.

Different studies suggest that there is great potential 

in energy savings especially in warm countries such as 

those found in the Mediterranean.
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an attenuation of peak runoff volumes 

that reach the drainage network, with 

values that may be between 60% and 80% 

of the amount of precipitation6. 

A skin for our buildings. Green roofs 

regulate the transit of heat between the 

inside of the building and the outside, 

increasing the albedo (reflection 

coefficient) of the cover, the thermal 

inertia of the building and reducing 

extremes of temperature. 

Energy Savings. It has been shown that 

the evapotranspiration that is generated 

by a green roof not only regulates the 

temperature on the surface of the 

roof and prevents the flow of heat into 

the building, but during hot days or 

in warm regions also acts as passive 

cooling system, subtracting heat from 

the building. In a study conducted in 

Mediterranean cities such as Palermo 

and Cairo it was soon evident that the 

demand for energy used in cooling could 

be reduced by half7. 

Conclusions
In recent years a scientific and technical 

knowledge base has been created that 

begins to provide quantitative data on the 

environmental benefits of green roofs, 

and has shown that the beneficial effects 

are significant in certain conditions.

Green roofs can become a new skin 

covering our buildings, a dermis that 

overlaps the architecture, protecting it, 

regulating the exchange of materials 

and energy with the environment and 

improving the environmental quality of 

our cities.

urban heat island techniques for residential buildings in the 

La cantidad de agua que se almacena en una cubierta 

la región.

The amount of water that is stored in a green cover and 

then evapotranspired into the atmosphere is dependent on 

the depth and type of culture medium, the type of drainage 

layer, the vegetation used and the climate of the region.

 Source:  

de agua retenida %

Annual average of 

water retained %
Type of vegetation CoefficientGrowing medium 

layer depth (mm)

extensiva 

extensive

extensiva 

extensive

extensiva 

extensive

extensiva 

extensive

extensiva 

extensive

Kind of GR

intensiva   

intensive

intensiva   

intensive

intensiva   

intensive

mosses, sedums

mosses, sedums

40

mosses, sedums, herbaceous

grass, sedums, herbaceous

grass, herbaceous

pasture, shrub vegetation

pasture, shrub vegetation

pasture, shrub vegetation, arboreal

20-40

tabla  table 02




