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Abstract: Urban agglomerations have a negative impact on environment, impact 

materialized in high temperature, greeenhouse gases, grey landscapes etc. To reduce to 

some extent the negative effects generated by urban agglomerations, a solution may be the 

widespread use of green roofs, roofs that are covered by vegetation. The greenroof can 

only have a decorative role, or it can be formed by plants used in human or animal food. In 

this paper we have focused on green rooftops as a trend in urban development worldwide. 
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INTRODUCTION 

Population growth and the migration to urban areas into more and more regions are 

affecting limited global resources [5]. 

According to World Data Atlas, in 2020, urban population for World was 56.2 %. 

Over the last 50 years, urban population of world grew substantially from 36.7 to 56.2 % 

rising at an increasing annual rate [14]. The increasing population living in the cities has 

impact on environment and so, the environmental issues become more pressing, forcing the 

cities to rethink their systems and the impact on the environment [13]. Many cities around 

the world have already begun to adopt more eco-friendly practices, and some trends are 

starting to emerge. The sustainable cities of the future will build on these, taking today’s 

environmental practices a step further [8]. 

At international level, there are various initiatives on transforming cities into 

greener areas, covering the three types of buildings encountered in cities: residential, 

commercial and industrial, the latter comprising all types of buildings not included in the 

first two, i.e. production buildings, offices, administrative buildings, etc. 

Urban green spaces can be a comprehensive tool for long term protection of 

environmental sustainability through improving the quality of life and air quality, 

increasing property value due to their amenity and aesthetic characteristics, and reducing 

the energy costs of cooling buildings [4].  

 

MATERIALS AND METHODS 

Roofs can represent up to 32% of the horizontal surface of built-up areas [2] and 

are important determinants of energy flux and of buildings' water relations [6] 

Through many eco-friendly practices, also the green roofs can be noticed. Green 

roofs can be found in many human settlements worldwide. From London, Paris to 

Bangladesh or countries in Africa, we encounter green roofs.  

They have an important role to play in adapting to the effects of climate change, a 

vital role, if one can say so [12]. In urban environments, vegetation has largely been 

replaced by dark and impervious surfaces (e.g., asphalt roads and roofs) [1,7]. Green roof’s 

role is underlined by the reduction in the need for artificial air conditioning in hot summers 

such as leakage reduction or rain water trapping, while offering different habitat types for 

wildlife. In addition to these benefits, the esthetic, visual benefit should also be mentioned, 

as green roofs have to some extent balanced the concrete in the cities [3,10]. 
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Figure 1. Green roofs impact 

Source: https://dontwastemy.energy/2021/01/27/green-roofs/ 

 

According to the GRO Green Roof Code ” A green roof is created when a planting 

scheme is established on a roof structure. The roof can be at ground level, often with an 

underground car park beneath, or many storeys higher. Green roofs can be designed as 

recreational spaces to be enjoyed by people, as visual, sustainable or ecological features to 

support wildlife or a combination of both” [11]. 

A green roof have environmental advantages, but it can support a family creating a 

number of opportunities. It can be a garden or a relaxing space [15].  

When we say the green roof, many of us think of the fact that such a roof could 

destabilize the structure of a building. But if construction criteria are respected, a green 

roof can protect a building from direct heating from the sun, loss of winter heat, rain water 

or snow etc. 

The roof gardens have developed to such an extent that in USA the chains of shops 

have developed real heavy roof gardens, thus shortening the supply chain, the customers 

being the main beneficiaries with fresh products 

 

RESEARCH RESULTS 

Their positive environmental impact has led to increased popularity for green roofs. 

Although they can be adapted to different geo-climatic and building conditions, they are 

classified in five categories, as seen in figure 2. 

Each type of green roof has its own characteristics, varying from the use of the roof 

till the cost and the benefits it bring to the buildings developers, owners and their users.  

Green roofs provide a multitude of benefits to the people who interact with them 

and the cities and regions in which they exist.  
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Figure 2. Green roofs classification 

Source: Green Roof Organisation,  The GRO Green Roof Code, 2014 [5] 
 

Benefits are delivered across three spheres, environmental, economic and social, 

making green roofs a truly sustainable feature (Figure 2). In fact, it would be hard to argue 

that any other architectural element of a building can have such wide and profound benefits 

as a green roof does [15]. 

Table 1. 

Characteristics of different types of green roofs 
No crt Type Extensive Semi-intensive Intensive 

1 Use Ecological landscape Garden 

Ecological landscape 

Garden  

Park 

2 Type of 

vegetation 

Moss 

Herbs 

Grasses  

Grass  

Herbs  

Shrubs  

Lawn 

Perrenials 

Shrubs 

Trees  

3 Benefit  Water 

Thermal 

Biodiversity  

Water 

Thermal 

Biodiversity 

Amenity 

Water 

Thermal 

Biodiversity 

Amenity 

4 Depth of 

substrate, mm 

60-200 120-250 150-400 

5 Weight, kg/m2 60-150  120-200  180-500  

6 Cost  Low Periodic  High  

Source: Green Roof Organisation,  The GRO Green Roof Code, 2014 [5] 
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Figure 2. Green roofs classification 

Source: World Green Infrastructure Network, Key definition: Green Roof, 2021 [10] 

 

While in some countries green roofs are built to help combat climate change, in less 

developed countries, green roofs, more precisely roof-based gardens, can be a source of 

food for the population, with an indirect impact on the income of the population in this 

case. If we step outside the scope of self-consumption agriculture, i.e. products which are 

produced from that garden are sold, we have a direct impact on the income of the 

population practicing these types of farming. 

Where the green cover constitutes a relaxation area, access to it is limited to a 

relaxation area located at ground level and thus the risk of vandalization and destruction of 

this space is reduced. 

 

CONCLUSIONS 

 

Regardless of the type of green roof adopted, conditions for its development are 

also needed for geo-climatic conditions and the part of design and execution. Thus, in 

order to develop, a green roof needs adequate levels of: sunlight, humidity, aeration of the 

soil, nutrients, etc. All these elements must be in balance in order the roof to become a 

vegetation place, to support the growth of plants. Geographical position, orientation, wind 

exposure, appearance are factors that have a decisive influence on the capacity of a roof to 

become a green roof, not to remain a brown, inert roof.  

The design process of a green roof is a complex process, which in addition to 

technical requirements for the execution of the strength structure, the roof, requires 

knowledge of agriculture, horticulture or even tree growing, in addition to landscape. 

In order to have more green roofs, cleaner air, lower temperatures in summer, 

mentioning only two of the benefits of green roofs, more support is needed from the 

authorities and more initiatives from the population and business side. Lower taxes on 

buildings, or even suspending their payment for a certain number of years, together with 

much more accessible advice, are measures that could help increase the amount of green 

space on the covers. 

 



LUCRĂRI ŞTIINŢIFICE, SERIA I, VOL. XXIII(2) 

 81 

REFERENCES 

 

[1]. BERARDI U., GHAFFARIANIHOSEINI AH., GHAFFARIANIHOSEINI A., 

2014, State-of-the-art analysis of the environmental benefits of green roofs, Applied 

Energy, Volume 115, 15 February 2014, 411-428 

[2]. FRAZER L., 2005. Paving paradise. Environmental Health Perspectives. 113, 457–

462. 

[3]. GRANT G., GEDGE D., 2019, Living Roofs and Walls from Policy to Practice, 10 

years of urban greening in London and beyond, Blanche Cameron of the Bartlett UCL 

[4]. HAQ S. M. A., 2011, Urban green spaces and an integrative approach to sustainable 

environment, Journal of Environmental Protection 2011 Vol.2 No.5, 601-608 

[5]. MOSTAFAVI M., 2010, Why Ecological Urbanism? Why Now?. Harvard Design 

Magazine, 1(32), http://www.harvarddesignmagazine.org/issues/32/why-ecological-

urbanism-why-now 

[6]. OBERNDORFER ERICA, LUNDHOLM J., BASS B., COFFMAN R.R., DOSHI 

H., DUNNETT N., GAFFIN S., KÖHLER M., LIU K. Y. KAREN, ROWE B., 2007, 

Green Roofs as Urban Ecosystems: Ecological Structures, Functions, and Services, 

BioScience, Volume 57, Issue 10, November 2007, 823–833 

[7]. SUTTON R., 2015, Green Roof Ecosystems, Springer 

[8]. TSUI JENNA, 2021, What Will the Future of Sustainable Cities Look 

Like. Environmental Protection, https://eponline.com/articles/2020/08/12/what-will-the-

future-of-sustainable-cities-look-like.aspx  

[9]. *** Green roofs -lively green instead of dull gravel 

https://dontwastemy.energy/2021/01/27/green-roofs/ 

[10]. *** Green Roof Organisation, 2014, The GRO Green Roof Code, 

https://livingroofs.org/wp-content/uploads/2016/03/grocode2014.pdf 

[11]. *** Green Roof Organisation, 2021, The GRO Green Roof Code 2021 

https://www.greenrooforganisation.org/wp-content/uploads/2021/03/GRO-Code-2021-

Anniversary-Edition.pdf 

[12]. *** Sustainable European Cities and Digitization 

https://www.europenowjournal.org/2021/05/10/urban-green-spaces-combining-goals-for-

sustainability-and-placemaking/ 

[13]. *** United Nations, 2015,  Sustainable Development Goals, 

https://www.undp.org/content/undp/en/home /sustainable-development-goals.html 

[14]. *** World Atlas  https://knoema.com/atlas/World/Urban-population 

[15]. *** World Green Infrastructure Network, 2021, Key definition: Green Roof 

https://worldgreeninfrastructurenetwork.org/key-definition-green-roof/ 

http://www.harvarddesignmagazine.org/issues/32/why-ecological-urbanism-why-now
http://www.harvarddesignmagazine.org/issues/32/why-ecological-urbanism-why-now
https://eponline.com/articles/2020/08/12/what-will-the-future-of-sustainable-cities-look-like.aspx
https://eponline.com/articles/2020/08/12/what-will-the-future-of-sustainable-cities-look-like.aspx
https://livingroofs.org/wp-content/uploads/2016/03/grocode2014.pdf
https://www.europenowjournal.org/2021/05/10/urban-green-spaces-combining-goals-for-sustainability-and-placemaking/
https://www.europenowjournal.org/2021/05/10/urban-green-spaces-combining-goals-for-sustainability-and-placemaking/
https://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://knoema.com/atlas/World/Urban-population
https://worldgreeninfrastructurenetwork.org/key-definition-green-roof/

