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Abstract

The Covid-19 pandemic has had a profound
impact on cities around the world,
transforming the way urban dwellers live,
work, and interact with each other. As a
result, the pandemic has also affected the
identities of cities, or how urban areas are
perceived by their residents and visitors. In
this paper, we will explore the effects of the
Covid-19 pandemic on urban identity, looking
at how the pandemic has changed the way
people relate to cities and how cities have
adapted to the pandemic.

Key words. COVID-19, pandemic, urban
identity, New York, Barcelona.

1. Context

The concept of identity infers a comprehensive
and general nature, as it refers to a group of
unique and essential characteristics that define
an entity, whether this entity is tangible or
intangible. However, some entities share
common properties, which results in the
occurrence of similarities to a varying degree.
Concurrently, identity does not mean a
transient phenomenon, accidental changes, or
circumstantial states (Razouki, 1998).

Defining urban identity requires firstly the
interpretation of the word “place”, which is
both a physical and a psychological notion
(Smaldone, 2005). A place is largely
determined as a limited physical truncation of
an unlimited space valued by the interrelations
of social, psychological, and cultural activities
and norms (Smaldone, 2005).
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Al-Chadirji mentioned that urban identity is a
concept crystallized in the field of architecture
through building typologies and forms, which
played a crucial role in shaping unique styles to
divergent cities (Al-Chadirji, 1995).

Other features which significantly molded the
identity of places are climate. For instance,
rainy weather has led designers to build entire
cities with gabled roofs; economic conditions -
a good one could lead to organized and
flourished built environments; customs- its
colors and patterns would inspire architects in
their designs; and finally, traditions. Latter
characteristics explain the spatial adaptation in
making the best use of spaces, and enjoyment
of its users (Correa, 1990).

Charles Correa lays three foundations for
understanding urban identity. First, urban
identity is a series of sequential processes that
originated from the city dwellers and is
affected by the traditions and customs
prevailing in their environment. In other
words, it is dynamic and change cumulatively.
Also, it has an intangible nature linked to the
left impacts of civilizations over the ages.
Secondly, urban identity is formed of a series
of processes, which is called a cumulative
process. Thirdly, the urban identity is highly
linked to the dwellers’ self-awareness.
Moreover, dwellers find their identity through
the understanding of their selves, their culture,
and their environment and, any attempt to
shorten this understanding is an attempt to
fabricate identity (Correa, 1990).

In general, urban identity is the substantial
character that reflects the essential truth of
the architectural product stemming from its
subjectivity, spirituality, and the roots of its
formation.

There are three features in their urban
identity:

1- Authentic because of its place connectivity.
2- Familiar and understandable due to its
association with prevailing customs.
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3- An architecture that is identical in terms of
its characteristics and distinct from which
others had produced

The identity of the place is defined by its
expression of its components and distinctive
features, by the material assets and human
activities within the place. Places play a vital
role in developing and preserving people's
socio-cultural identity which enables them to
create a “sense of place” and work as a
symbolic importance of emotions that give
them a meaning to their lives.

Urban identity takes various forms and
formulas. By relating the identity with the
place, three essential elements contribute to
the formation of this identity, namely:

1- Urban features and appearance.

2 - Prevailing activities and functions.

3- Perceived meanings and symbols.

Each of these elements includes an unlimited
range of contents, which overlap with each other
through certain methods that may be impossible
to measure and calculate (Relph, 2007).

Urban identity is considered, according to the
opinions of many researchers, a continuous
dynamic mechanism consisting mainly of
interventions and interactions that take place
between social and cultural norms and values
on the one hand, and the various urban forms
on the other. This does not necessarily mean
that this identity will change from time to time.
However, it moves across social levels in which
the interaction between social and cultural
values and urban forms reaches a degree that
enables it to reflect the collective moral
identity. Later, this interaction weakens, and
convictions are to be born in new forms,
increasing their strength through their own
meanings.

Before the pandemic, urban identity was often
defined by bustling streets, lively public spaces,
and a sense of community that came from
being part of a large, diverse population. Cities
were seen as places of opportunity, where
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people could find work, pursue their dreams,
and connect with others from all walks of life.

The Covid-19 pandemic has had a significant
impact on urban identity, changing the way
people live and work in cities and disrupting
many of the elements that defined urban life
prior to the pandemic. Some of the effects of
Covid-19 on urban identity include:

Changes in Daily Life and Routines: The
pandemic has forced many people to adapt to
new ways of living and working, such as
remote work and social distancing. This has
resulted in a sense of isolation and
disconnection from the city, as people are no
longer able to gather in public spaces or
participate in community events.

Disruption of Urban Spaces and Events: Many
of the public spaces and cultural institutions
that were central to urban identity have been
closed or restricted due to the pandemic. This
has had a profound impact on the way people
experience cities, as they are no longer able to
participate in the activities that made cities
vibrant and exciting.

Shifts in Social Interactions and Community
Engagement: The pandemic has also affected
the way people interact with each other in
cities, as social distancing measures have made
it difficult to connect with others in person.
This has led to a sense of social isolation and a
loss of community engagement, which are key
elements of urban identity.

Changes in Perceptions of Safety and Security:
The pandemic has also affected people's
perceptions of safety and security in cities, as
the virus has made people more aware of the
risks of living in densely populated areas. This
has led some people to reconsider their
relationship with cities and to seek out
alternative living arrangements.

Impact on Cultural and Artistic Expressions:
The pandemic has also affected the way that
cities express themselves culturally, as many
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cultural events and performances have been
cancelled or moved online. This has led to a
loss of the vibrant cultural scene that was a key
element of many cities' identities.

2. Case studies

To illustrate the effects of the pandemic on
urban identity, we will look at three case
studies: New York City and Barcelona:

The COVID-19 pandemic has had a significant
impact on the urban identity of New York City,
both in terms of the physical landscape and
the social fabric of the city. The closure of
businesses and public spaces has led to a
sense of loss and disconnection among
residents, as many of the city's iconic
landmarks and cultural institutions have been
closed or restricted. This has disrupted the
everyday rhythms of the city and has
challenged the sense of identity and
belonging that many New Yorkers feel.

At the same time, the pandemic has also led
to a sense of resilience and solidarity among
New Yorkers. Community groups and
individuals have come together to support
each other during this difficult time, providing
food and supplies to vulnerable populations
and offering mental health resources to those
struggling with the isolation and anxiety of
the pandemic. This sense of community and
mutual support has helped to maintain the
social fabric of the city and has reinforced the
sense of urban identity and belonging among
residents.

The pandemic has also had a significant
impact on the physical landscape of the city.
The closure of businesses and public spaces
has led to a decline in foot traffic and a
reduction in economic activity, which has had
a ripple effect on the built environment of the
city. Vacant storefronts and commercial
spaces have become more common, and
some neighborhoods have experienced a
significant decline in activity and vitality.
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In conclusion, the COVID-19 pandemic has
had a significant impact on the urban identity
and landscape of New York City. While the
closure of businesses and public spaces has
disrupted the everyday rhythms of the city
and challenged the sense of identity and
belonging among residents, the pandemic has
also reinforced a sense of resilience and
solidarity among New Yorkers. As the city
continues to recover from the pandemic, it
will be important to prioritize the needs of
residents and to ensure that the urban
landscape reflects the values and aspirations
of the community.

Barcelona's dependent on tourism. For years,
Barcelona has been grappling with the effects
of over-tourism, which has led to
overcrowding, environmental degradation,
and increased pressure on local resources.
The pandemic has only exacerbated these
issues, as many tourists have stayed away
from the city due to travel restrictions and
safety concerns.

The decline in tourism has forced Barcelona to
confront its dependence on the tourism
industry and to rethink its urban identity. The
pandemic has provided an opportunity for the
city to shift its focus from tourism to local
communities and to prioritize the needs of
residents over the interests of tourists. The
city has implemented a number of measures
to support local businesses and to improve
the quality of life for residents, including the
creation of pedestrian-only zones and the
expansion of public transportation.

At the same time, the decline in tourism has
had a significant impact on the economy of
the city. Many businesses that rely on tourism
have been forced to close, and
unemployment has risen. The pandemic has
highlighted the need for Barcelona to diversify
its economy and to create more sustainable
and resilient systems.

Overall, the pandemic has had a mixed impact
on the urban identity of Barcelona. While the
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decline in tourism has forced the city to
confront its dependence on the tourism
industry and to prioritize the needs of
residents, it has also had a significant impact
on the economy of the city. As Barcelona
continues to recover from the pandemic, it
will be important for the city to strike a
balance between supporting local
communities and promoting economic
growth.

4. Conclusion

The Covid-19 pandemic has had a profound
impact on urban identity, transforming the
way people relate to cities and disrupting
many of the elements that defined urban life
prior to the pandemic. However, the
pandemic has also highlighted the resilience
and adaptability of cities, as they have worked
to adapt to the new realities of life during a
pandemic. As we move forward, it will be
important to continue to explore the effects
of the pandemic on urban identity and to
work to build more sustainable and resilient
cities for the future.
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Abstract

Many Algerian cities, including Biskra, suffer from
natural problems, especially those caused by heavy
rainfalls due to climate change, which reaches its
maximum for a long period, and causes severe
damage in terms of human and material losses.
This paper draws attention on how to deal with
the adverse effects of rapid and sudden floods due
to runoff in the city of Biskra by studying the green
infrastructure as means that rely on preserving the
hydrological cycle of water in the safe and effective
stormwater management of urban areas and
prove that there are opportunities for the
application of green infrastructure solutions not
only to solve social and economic problems, but
also environmental ones. Stormwater management
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and flood control are among the solutions
provided to avoid the negative effects of urban
floods, especially in areas with fragile infrastructure.

Key words. green infrastructure, urban floods,
stormwater management, runoff, hydrological cycle.

1. Contexte

La littérature scientifigue montre que Ia
planification peut diminuer les conséquences de
hasards naturels, comme les inondations
(Nguyen et al., 2022). L'importance de solutions
de planification contre les inondations est un
probleme d’actualité, donnée I'amplification des
hasards par les conséquences de changements
climatiques (Quan et al., 2023).

La ville de Biskra face aux risques d’inondations,
qui entrainent de grands dégats en termes de
pertes humaines et matérielles (Azioune et al.,
2018), en raison de deux facteurs, I'un est
naturel lié aux  actuelles variations
pluviométriques, et I'autre d’ordre anthropique
associé a une urbanisation non maitrisée, ou
Biskra est considérée comme une ville la plus
grande agglomération au sud algérien
(Dechaicha, 2020 ; Hadagha, 2019, 2022). Dans
ce contexte, et comme une solution urbaine, il
existe un consensus que l'aménagement des
infrastructures vertes offre multiples services,
gu’ils soient environnementaux, sociaux et
économiques (Mell, 2008 ; Mell, 2010 ; Popescu
et Petrisor, 2020 ; Petrisor et al., 2021, 2022).

Les infrastructures vertes peuvent jouer un role
important dans I'amélioration de changement
climatigue et aussi I'amélioration des
infrastructures traditionnelles
monofonctionnelles telles qu’un systeme
d’assainissement, en réduisant le volume et le
débit des eaux usées, en améliorant la qualité
de I'eau et en réduisant le ruissellement par le
biais de [linterception, de la captation, du
stockage, du traitement, de linfiltration ou de
I’évapotranspiration (Hansen et Pauleit, 2014 ;
Tao et al., 2014 ; Li et al., 2019), par des
plusieurs moyens ou techniques tel que: les
jardins pluviaux et les bassins de rétention, ainsi
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que les toits verts ou jardins, les revétements
perméables, sont des éléments qui font partie
des systemes de drainage urbain durables
(Hansen et Pauleit, 2014 ; Imran et al., 2013).

Dans ce contexte sur le plan pratique, Staten
Island est I'un des quartiers de New York qui a
réussi a résoudre les problémes d'inondations et
de qualité de l'eau, et pour atténuer la pression
sur les systémes d'assainissements, New York a
créé un systeme des eau pluviales qui se sépare
le systeme des eaux d’assainissements et
I'intégre aux zones humides existantes dans ses
plans de gestion des eaux pluviales, cela a créé
16 petits bassins versants urbains (Fig. 1) dans le
sud-ouest de Staten Island, qui a été congue
comme un exemple d'infrastructure verte
urbaine en intégrant des systéemes polyvalents
des eaux pluviales et de zones humides dans le
tissu urbain qui réussissent a réduire la quantité
et la vitesse de ruissellement et a éliminer les
polluants de ruissellement en introduisant des
plantes aquatiques bioréparatrices (Ahern, 2007).

2. Matériels et méthodes

Elle s’appuie sur I'étude de la littérature, nous
essayons d'appliquer des moyens ou systemes
d'infrastructures vertes pour la gestion des eaux
pluviales dans la ville de Biskra, qui sont des
moyens basées sur les solutions naturels pour
traiter les eaux pluviales afin d'éviter les effets
néfastes du ruissellement résultant de fortes
pluies et de préserver les caractéristiques
hydrologiques des zones urbaines, aussi dans le
but de atténuer la pression sur les systemes
d'assainissements qui ne sont pas congus pour
absorber les quantités de forte précipitations.
Cela se fait a travers les axes suivants :

2.1. Problématique du cas d’étude

La ville a été exposée a de nombreuses
perturbations naturelles, notamment des
inondations (Tableau 1) due plusieurs raisons
principalement liées aux engorgements du
réseau d’évacuation des eaux pluviales a cause
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I'urbanisation non maitrisée, et les années les
plus catastrophiques sont 1960, 1963 et 1969
dues a ce phénomeéne, ainsi que les années
2005 et 2015 (Fig. 2), qui ont entrainé la
fermeture de routes, ainsi que les réseaux
d’assainissement, la coupure d’électricité (Azioune
et al., 2018). Donc I'auteur confirme que : « La
ville est dotée en effet, dun réseau
d’assainissement relevant en totalité du systéme
unitaire, ou l'ensemble des eaux usées et
pluviales sont évacuées en commun, un réseau
vétuste et insuffisant qui ne couvre pas la
totalité du périmétre urbain. On reléve I'absence
quasi-totale de réseau d’assainissement dans
certains quartiers (El Alia, vieux Biskra, Sidi Ghezel
etc.) ol le recours aux fosses septiques et rejets
en pleine nature constituent une atteinte a la
santé publique. Le réseau comprend six collecteurs
principaux en béton armé » (Azioune et al., 2018).

2.2. Moyens d'une approche infrastructure verte

Ce sont les moyens ou systémes adoptées dans
le traitement des eaux pluviales et de
ruissellement, elles sont différentes mais elles
ont un but commun afin d'atténuer le
ruissellement et éviter les inondations urbaines.

2.2.1. Moyens de stockage ou barils de pluie

C'est un moyen de collecter I'eau de pluie en
la recevant du toit du batiment a travers des
barils ou des réservoirs en matériaux
appropriés pour stocker l'eau, ce qui
contribue a réduire le ruissellement en cas de
pluie (Douglas et Richard, 2003 ; UACDC,
2010), par exemple, un baril de pluie de 42
gallons peut stocker 0,5 pouce de
ruissellement d'un toit mesurant 133 pieds
carrés (Douglas et Richard, 2003), en plus,
I'eau peut étre utilisée pour arrosager les
jardins entourant le batiment par des canaux
de raccordement (Fig. 3), travaux de
nettoyage a l'intérieur et a I'extérieur du
batiment, en plus de l'utiliser comme eau
potable si l'eau est traitée avec d'autres
systémes avancés (UACDC, 2010).
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Fig. 1. La ceinture bleue de Staten Island comprend 16 sous-bassins versants et 2500 hectares a Staten Island,
New York (Source : Ahern, 2007).
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Fig. 2. Des quartiers inondés a Biskra (Source :
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Fig. 3. Stocker I'eau de pluie et la transformer de différentes maniéres (Source : UACDC, 2010).
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Tableau 1. Historique des inondations de la ville de Biskra depuis 1980 (Source : Azioune et al., 2018).

Dates des Quartiers, zones ou secteur - Degats
. dati touchés Humains
ihondations ouc (morts et  Sinistrés Matériels
blessés)
L. . . - , 32 2
Février 1980 Ancienne ville,Sidi Zarzour 4 mor’ts 3 OO. =
blessés familles
10 2 batiments effondrés
Juin 1981 Ancienne villeoued Biskra = . et 17 batiments endommagés a
familles . ,
risqued'effondrement
. . blelsses, 138 Réseau routier détérioré, 236
Octobre 1982 Centre-ville portés . . . I
. familles maisonsendommagées ou détruites
disparus
. .. i , 1 a
" Centre-ville, Sidi Barket, Bab El- , 40 435 malspns 0km d_eca_ble
Aolt1984 . 16 blessés . téléphonique, 21 habitations, 5 km
Darb etMajeniche familles ., .
cableélectrique
126 10 sociétés, 119
Aoiit 1989 El-Alia, Sidi Ghozel, ZhunEst, 3 morts, 9 familles, constructions, 543 habitations, 1,5
centre- ville, Star Melok blessés 59 km de cables électriques, 3 kmde
maisons route
Effondrement de 40
) " . , . 21 bati
Décembre1990 Centre-ville et I_e§ quartiers sur 7 blessés 58 _ habitations ,et : .batlments
les berges de Sidi Zerzour) familles endommagés, a risque
d'effondrement
. i Bi o
Janvier 2003 CUETIITE LSEAEIE CUe B 11 morts — 543 habitations, 2,5 kmde routes.
et ouedZarzour
8 habitations détruitessuite au
Mai 2004 Biskra, El-Hadjeb 1 mort — débordement
de I’Oued Biskra.
La vielle ville et quartiers 3 morts. 7
Avril 2005 ouest, El- Hadjeb Sidi Zerzour, . — Effondrement de 543habitations
) . blessés
Z’mor, Oued El Hai)
Janvier 2011  Oued Biskra 1 mor,t, 2 — Pegats matériels
blessés importants
_ Déc gy .
Mars 2015 Oued Z’mor 5 mor,ts 3 3 familles égats matc?rlels réseau routier
blessés endommagé

2.2.2. Toits verts

Les toits verts, aussi connus sous les noms de
toits végétalisés, de toits bleus (pluviaux), toits
vivants et jardin de toiture (Bartesaghi et al.,
2017 ; Simard et al., 2018 ; Li et al., 2019), sont
des infrastructures durables ayant
principalement trois composantes : une couche
de végétation, une couche de milieu légére et
une couche de stockage ou de drainage placée
au-dessus d'une membrane imperméable. Il en
existe deux types principaux : extensif ou

intensif. La plus grande différence entre les deux
types est I'épaisseur du substrat de croissance,
ainsi, le premier a un substrat de 15 centimeétres
d'épaisseur ou moins, tandis que le deuxieme
est constitué d’'un substrat de plus de 15
centimetres d'épaisseur (Li et al., 2019).

Les toits verts (Fig. 4) réduisent le ruissellement
en stockant et saturant I'eau de pluie tombant
au milieu du sol, puis les plantes absorbent
cette eau et la restituent a I'air par transpiration.
lls peuvent traiter et retenir 60 a 100 % des eaux
pluviales gu'ils recoivent (UACDC, 2010).
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Fig. 4. Toit vert (Source : UACDC, 2010).

2.2.3. Systemes de revétement perméable

Le systéeme de revétement perméable (Fig. 5) se
compose généralement d'un revétement
durable et perméable, d'un lit de stockage en
granulats ouverts et d'un systéme de drainage
souterrain facultatif (Li et al, 2019), et pour
éviter le ruissellement des eaux pluviales,
I'approche infrastructure verte préconise un
systeme de revétement perméable. Ce
revétement permet a I'eau de pluie de s'infiltrer
jusqu'au niveau de la nappe phréatique (Imran
etal., 2013).

2.2.4. Systemes de biofiltration

Le principe des systémes de biofiltration est de
filtrer les eaux pluviales ou l'eau des
ruissellement proches, et a travers les
caractéristiques naturelles du sol et du couvert
végétal (Fig. 6), ou les polluants primaires sont
éliminés par les feuilles et les racines des
plantes, puis les racines travaillent a absorber
les composés organiques et enfin l'eau est
purifiée a travers des couches spécifiques de sol
(Douglas et Richard, 2003 ; Payne et al., 2015).

Plusieurs formes de biofiltration existent (Fig. 7)
: jardins pluviaux, bassin a retenue permanente,
marais filtrant (Simard et al., 2018).

Pour empécher l'eau de s'infiltrer dans les
fondations ou sous les maisons, les jardins
pluviaux doivent étre placés a au moins 10 pieds
des batiments. De plus, leur emplacement doit
étre éloigné des grands arbres permet une
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exposition au soleil afin que les jardins pluviaux
puissent sécher entre les tempétes (UACDC, 2010).

2.2.5. Tranchées d'infiltration

Ce sont des moyens qui permettent de filtrer
des eaux pluviales de divers polluants naturels a
travers un milieu poreux sec en creusant des
tranchées, généralement remplies de gravier
(Fig. 8). Les eaux pluviales provenant des zones
imperméables, y compris les toits, les aires de
stationnement et les voies d'acces, est dirigée
vers des tranchées d'infiltration pour y étre
traitée (Douglas et Richard, 2003). Les tranchées
d'infiltration peuvent éliminer entre 80 et 100 %
du total des solides en suspension, du zinc et du
plomb (Douglas et Richard, 2003).

3. Résultats et discussions

Les pratiques d'infrastructures vertes les plus
importantes ont été abordées a travers des
études théoriques en milieu urbain. La
recherche traite d'une gamme d'opportunités
pour résoudre le probléme de la gestion des
eaux de ruissellement et comment éviter les
inondations dans la ville de Biskra, de sorte que
les pratiques de cette approche fournissent les
avantages de la préservation du cycle
hydrologique et de la diversité
environnementale au sein des villes, en plus de
cela, il peut étre mis en ceuvre au niveau des
unités d'habitation (toits verts, barils de pluie).

Les moyens d'infrastructures vertes sont plus
flexibles pour atténuer les effets néfastes des
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inondations urbaines causées par le
ruissellement par rapport aux des infrastructures
traditionnelles monofonctionnelles telles qu’un
systéme d’assainissement, qui se sont avérées
incapables de faire face a ces problemes.

Malgré les opportunités existantes, la mise en
ceuvre de certains moyens d'infrastructure
verte fait face a des défis, en particulier les
difficultés de choix de terrain pour instaler un
projet d'infrastructure verte (comme: bassin a
retenue permanente), nottament dans les zones
urbaines ont un taux de population élevé, ou la
priorité est d'utiliser le terrain dans le but
d’habitation a cause la méconnaissance de
I'importance de l'approche des infrastructures
vertes, notamment dans les pays du tiers-
monde, dont notre cas étude, a conduit a
I'absence de lois réglementaires pour intégrer
cette approche afin d'obliger les autorités
locales a I'appliquer.

4. Conclusions

Dans cette recherche, nous avons cherché a
connaitre les principales causes a |'origine des
inondations soudaines dans la ville de Biskra, au
premier rang desquelles I'urbanisation non
maitrisée qui a entrainé des engorgements dans
les réseaux d'assainissements qui ne sont pas
congus pour absorber les quantités de forte
précipitations, ce qui nous a conduit a
rechercher des solutions et des moyens pour y
faire face, qui sont fournis par I'approche des
infrastructures vertes, qui sont des solutions
environnementales et durables traitent
efficacement avec le ruissellement pour faire
face au probléeme des inondations. Ces moyens
ou systémes consistent a collecter et filtrer les
eaux de pluie et de ruissellement pour les
transférer au sol ou pour les collecter et les
utiliser comme source d'eau a usage
domestique tel que le ménage.

Pour répondre aux défis des applications
d'infrastructures vertes en tant que nouveau
concept en Algérie en général et dans la ville
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de Biskra en particulier, nous proposons les
recommandations suivantes :

e Faire des lois pour protéger les zones
urbaines contre les inondations visant a
intégrer les infrastructures vertes
comme une solution efficace et durable
avec des instructions d'utilisation.

e Déterminer les zones urbaines qui ont
été ou pourraient étre exposés a
I'avenir aux risques de inondations a
cause le ruissellement, et mettre des
plans a long terme en empruntant
qguelques idées réussis et en travaillant
a leur développement.

o |l est recommandé de former les
cadres qui travaillent dans les autorités
locales en tant que responsables de la
planification urbaine dans la mise en
ceuvre et de Il'entretien des
infrastructures vertes.

e La nécessité de la participation de divers
acteurs tels que ['urbanisme,
I'aménagement du  territoire et
I'architecture du paysage, en particulier
les acteurs environnementaux dans la
politique de planification urbaine afin
d'obtenir un maximum d'avantages.

e Sensibiliser les habitants a l'importance
des espaces verts et les potentiels des
infrastructures vertes dans la protection
de I'environnement urbain contre les
différents changements climatiques,
notamment les inondations.

e Obliger les nouveaux propriétaires a
intégrer les divers moyens d'infrastructure
verte tels que des moyens de stockage
d'eau, revétement perméable, en
particulier ceux qui possedent une cour
ou un jardin a lintérieur de la maison,
tout en les motivant a le faire en
fournissant des facilités pour sa mise en
ceuvre et son entretien.

Il est recommandé de remplacer les carrelages
et d'utiliser des revétements perméables dans
les aménagements urbains, en particulier sur
les trottoirs et les chemins piétonniers de
jardins et parcs.
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Fig. 7. Différentes formes de biofiltration de gauche a droite (jardins pluviaux, bassin a retenue permanente,
marais filtrant) (Source : UACDC, 2010).
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Fig. 8. Conception de tranchées d'infiltration (Source : Stauffer, 2023).
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Abstract

The paper explores the link between the
architecture and the natural landscape of
thermal baths, which were built in Hungary
(Budapest) and Romania (Bdile Herculane)
during the early 20th century. Through a
combination of various methods of inquiry,
such as field trips and literature
documentation, this research was able to
develop a deeper understanding of the
subject. The actual conditions of built heritage
differs in the two countries, but are quite
similar in the hazards it is prone to. With the
aim of raising the public awareness of the
problems facing the natural and urban
landscape, this paper presents a brief
description of the investigation of the thermal
baths changes over time.

Key words. karst aquifers, water, Art
Nouveau, natural hazards.
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1. Context

Both Hungary and Romania have numerous
thermal baths located within their borders
which might be connected to karst aquifers
(Kunianskyet al., 2022).

The history of thermal baths dates back to
Roman times (Fulger, 2018), but it has also
been linked to the Turkish occupation era, as
well as the early 20th century period.

Due to their oldness and location, through
their special and eclectic architecture and the
peculiarity of the geological landscape, these
thermal baths give that special touch that
holds the history of a place. From this point of
view, they are not only important for human
health, but also for the inestimable value of the
built heritage.

Fortunately, many of the authors have
collaborated on studies related to the link
between architecture and water and
understood that the development of these
regions' thermal baths during the 20th century
is of great interest.

2. Materials and Methods

Field trips, several projects, documentation,
training for specialists and public information
were the methods used for the investigation
and awareness.

In 2008, an workshop for specialist and
public was an event organized by the
Ministry of Culture in the Herculane area
(“Ministerul Culturii si Cultelor”, 2008).
During the seminar, a comparison was done
by the late Iris Meder (a well-renowned art
historian) between the Hungarian baths and
the other facilities in Central Europe. For
example, an architect active in Slovakia
Guido Hoepfner designed an Art Nouveau
building in Baile Herculane.
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From the point of view of material sources,
apart the scientific papers regarding the topic
there have been found PhD theses that have
dealt with the subject of thermal bath resorts
found in the Carpathians area (Hajdu, 2012,
Enescu-Carauleanu, 2014).

In 2021, the Hungarian Cultural Institute
presented Bdile Herculane resort in a series
about thermal baths, and, in 2022, presented
the Budapest thermal baths at Bucharest.

Although the problems facing the thermal
baths have been around for a long time, the
matter is still actual and there is a lot to do.

Due to its unique geological setting, the city
of Budapest features a hypogenic thermal
karst (Leél-Ossy, 2017, Veress and Leél-Ossy,
2022), (Leél-Ossy, 2017, Veress and Leél-
Ossy, 2022). The Danube River flows along a
normal fault that separates the Great Plain
from the Buda Hills. The latter is the region
well known for its numerous thermal baths.
Most of these can be found along the shore
of the river.

The foundation of the Baile Herculane resort
were laid by Emperor Trajan in 102 AD and
officially attested in 153 AD, related to the
legend of Hercules, according to which the
divine hero himself bathed here, the millenary
resort Aquas Herculis (Ad Aquas Herculis
Sacras ad Mediam) is considered the most
ancient resort in Romania and it is named
today Baile Herculane (Herculaneum Baths).
Renowned since antiquity for its healing
thermal waters, it was the object of frequent
pilgrimages even of the Roman imperial
aristocracy. Many of the buildings next to the
thermal baths and the discovered statues were
dedicated to the mythical heroes Hercules,
Asclepius and Hygeea. During the Middle Ages
because of the population migrations
Herculaneum Baths was destroyed and
rediscovered again in the 18th century. After
1718 (Peace of Passarovitz) begins the modern
and contemporary history of the Herculaneum
Baths, within the Hasburgic Empire. From
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1736, the reconstruction and modernization of
the baths and the access ways began, the
border guards from Banat building here most
of the edifices in the resort, which bear the
imprint of an impressive Austrian baroque, also
present in Karlsbad (Karlovy Vary — Czech
Republic).

Geologically Budapest lies on the fault where
the Buda hills meet the Great Pannonian plain.
This is why over hundred thermal springs are
to be found there, which make Budapest
famous for its thermal baths. First came the
Romans, and bathing culture was introduced
by the soldiers. The ruins of the Aquincum still
exist and a modern spa hotel is called also
Aquincum, being placed in their vicinity.
Contemporary thermal bathes in Budapest
date since the Turkish Aera (1541-1686) during
the Middle Ages, and three, called then
differently and ilica, can be still found today in
function. They became increasingly popular in
the 19 century, after the Turkish World, when
research showed their benefits for health, with
the most famous ones being raised turn of the
century.

There are certain hazards, natural or
anthropogenic, which can affect the built
heritage.

If exposed to natural hazards, the built
heritage can be affected by: the effects of
earthquakes, landslides, volcanoes,
landslides, typhoons, hurricanes, heavy rains,
floods, lightning fires etc.; the effects of
natural weathering, such as salt migration,
erosion, natural decay of materials, corrosion
- which can also be considered a hazard of
the passage of time for historic buildings,
and insect attack, vegetation overgrowth or
fungal infestation; natural conditions, such
as humidity, cold, heat, soil characteristics or
hydrogeological conditions like groundwater
level groundwater regime and resources,
interaction with rocks etc.

Anthropogenic hazards arise as a result of
human interaction with the environment
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and include technological hazards occurring
from exposure to hazardous substances
such as radon, mercury, asbestos fibres and
coal dust, acid rain and contamination of
the atmosphere or surface
waters/groundwaters with harmful
substances, as well as ozone depletion and
global warming by humans. As well, there
are other conditions that be considered
anthropogenic hazards, which can be
mentioned: wars - the current conflict in
Ukraine reminds us of the huge negative
impact of military conflagrations like world
wars that can damage or destroy cultural
heritage; the faster the socio-economic
changes, the more both historic buildings
that are no longer in use and those that are
properly used are endangered by
deterioration or destruction, neglect and
inadequate maintenance, and not least the
lack of financial and legal resources for the
conservation and preservation with
appropriate experts etc.

3. Results and Discussion

Cut by a natural fault line that separates the
Buda Hills from the Great Plain (Fig. 1),
Budapest, the capital of Hungary, ensures its
uniqueness by the fact that three million liters
of water daily, supplying thermal water to 40
baths and seasonal pools, 15 of them with
medical classification (“World's best hot
springs”, 2019). On the other hand, the
proximity of the fault makes Budapest one of
the 'hot spots' for earthquakes, as a number of
seismic events have occurred in the past,
according to the researchers at EU-funded
SHARE project (“Mapping Europe’s Earthquake
Risk”, 2014).

The karst formation is associated with the hot
and CO2 enriched waters flowing through
Triassic and Eocene limestones. One of the
most interesting structures that can be found
in this area is the Gellert thermal bath (Fig. 2),
which was built in an Art Nouveau style.
Another one would be the neighbouring inter-
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war stone church carved into the Gellert
mountain (Fig. 3-4).

Near the city's northern section, there are
various thermal baths that were built during
the time of the Turkish occupation and the
socialist period. The exception is the Lukacs
Thermal Baths, an eclectic-style building that
still stands on the site of a former Turkish bath.
In the other part of the city, in Pest, the
Szechenyi Baths which is represented at the
Mini-Europe of Brussels that was built in the
Art Nouveau style. It is unrelated to karst.

Besides the old geothermal water sites, newly
opened caves can be found in the Buda castle
and further north, in the Danube-lpoly Nature
Park, Szeml6 Mountain and the Pal Valley
karst. The Duna-Ipoly Park is part of the major
landscape along the Danube.

The examples shown here are comparable with
those from Baile Herculane, which are located
in the Southern Carpathians, in the south-
western part of Romania. There is a unique
built heritage and natural beauty in this region,
with notable examples including the Hotel
Dacia (Fig.5), situated in Square Hercules 3,
Baile Herculane, Caras-Severin  county.
Constructed in 1906 by the foreign architects
Guido Hoepfner and Géza Gyorgy in the Art
Nouveau architectural style, the former hotel is
listed as a historical monument (Lista
Monumentelor  Istorice  CS-ll-m-B-11009).
Unfortunately, although nationally recognized
as an outstanding building, it was highly
neglected over the years and nowadays it can
be found in an advanced state of degradation.
Guido Hoepfner is an architect who has also
built in Slovakia and so a Slovak architectural
historian was present at the workshop of the
Romanian Ministry of Culture in Baile
Herculane to see his work.

The team that worked on the Herculane
Project focused on the Neptune Baths (1885—
1887 work of Ignac Alpar), which is in danger of
collapse, especially the roofing structure.
Within this bath complex can be found the
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Zsolnay fountain (Fig. 6a), decorated in new
Renaissance style. The fountain has been
recently reproduced in the J6zsef Nador square
in Budapest (Fig. 6b), along with a Herendi
porcelain fountain. The Zsolnay products are
made out of ceramic and were also commonly
used in constructions, either on fagades or as
roof decoration. During the time of Secession
and Art Nouveau, the ceramics were featured
in different designs, such as those created by
Odon Lechner, who used oriental motifs.

The Zsolnay fountain in the Herculane Baths
“Ad Aquas Herculis Sacras” was reproduced
also in other locations, but only this most
recent one is publicly accessible in Budapest,
another one being found in the sector Xll, on
Mdvész street 2, which cannot be accessed.
There are two reproductions of the Herculane
fountain within the gardens of the Zsolnay
factory and in the ones of Vasvary-Villa in Pecs.
A contemporary one can be seen in Kaposvar.
Another Zsolnay fountain has been almost at
the same time placed at the Millenium
museum within the interventions in the
Varosliget park in Budapest.

In the area with Baile Herculane resort there is
a group of small limestone caves, which could
be considered “thermal caves” because they
discharge either steam or hot chloride-rich
groundwater from a nearby geothermal
reservoir, in which the main rocks are the
Cerna granitoids and the Middle-Late Jurassic
limestones (Povara, Simion, Marin, 2008,
Mitrofan, Marin, Povara, 2019). The caves are
included in the Domogled-Valea Cernei
National Park and Romanian Sites of
Community Importance Natura 2000 Site.

Bdile Herculane resort is located in the
Danubian seismic zone (Fig. 7), defined by
Atanasiu (1961) as the western end of the
Southern Carpathians orogen, adjacent to the
Danube. One of the major geotectonic units
from the area, the Cerna Graben, is dominated
by the Cerna-Jiu Fault and a system of parallel
faults. The strongest earthquake occurred in
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the Baile Herculane area, at the intersection of
the Cerna-Jiu Fault with an E-W oriented fault
system, on 07/18/1991, with M,, = 5.6 and the
hypocenter depth of 12 km. Recent seismic
activity is manifested by sequences of
earthquakes located in the Timis-Cerna
corridor, north of BaileHerculane and in the
Teregova area: 10/31/2014-2/20/2015,
11/23/2015-12/28/2015,7/27/2016-
8/28/2016(“INDCFP  report”, 2020). The
cumulative effects of the earthquakes or either
a moderate surface earthquake could damage
already the poorly maintained buildings.

On the Cerna valley upstream, about 7-8 km
from Herculaneum Baths, there is a dam, with
the reservoir formed behind the dam, the lake
“Prisaca”, which is part of the Domogled -
Cerna Valley National Park. The most
important anthropogenic hazards that could be
induced by the exploitation of this dam are
landslides and, again, the alteration of the
thermal water quality.

In order to avoid the subsequent related
anthropogenic risks, there is continuous
monitoring of the dam to take timely and
appropriate measures. Thermal waters are
carefully controlled in terms of chemical
composition and temperature to ensure that
upstream hydrotechnical works do not
adversely affect their quality.

As anthropogenic hazard is worth mentioning
the issue of Neptun bath. Neptun bath is in an
advanced state of disrepair, requiring
significant investment. The restoration of the
Neptun complex, once the imperial baths in
the city centre, is part of the ambitious project
called the “Herculane Project”, as it already
mentioned. But until the legal aspect of the
building is clarified - the building is owned by
the Mayor, but the terrain under it has private
owners - local authorities or any public
initiative cannot apply for European funds or
other sources of money (“Noile Herculane: de
la ,cea mai frumoasd statiune din Europa” la
»ghost town” si retur”, 2021).
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Fig. 1. The localisation of Budaesz: at 47.49 lat. N/19.03 long. E in decimals - seismichdzard zone polygon delimited,

represented on the web platform hazard EFEHR (European Facilities for Earthquake Hazard and Risk). The earthquake
data (white circles) are extracted from online ESHMZ20 Unified earthquake catalogue (Danciu et al., 2021).

=T

Bostenaru, 22.

Fig. 4. Dating from the interwar period — the Gellert stone church, interior photograph. Photo: M. Bostenaru, 2022.
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Fig. 5. Art Nouveau hotel in Herculane. In 2008 it was still in a good condition. Photo: M. Bostenaru, 2008.

a

Fig. 6. Comparison photography — the Zsolnay fountain version from the Neptune Baths in Herculane (left) and
the copy found in Budapest (right). Photo: M. Bostenaru, 2008, 2022.

3 Pl o W A R ™
Fig. 7. The localisation of Bdile Herculane resort at 44.87 lat. N/22.41 long. E in decimals, in the Danubian seismic zone (DA)-
polygon delimited, represented on the web platform hazard EFEHR (European Facilities for Earthquake Hazard and Risk).

The earthquake data (white circles) are extracted from online ESHM20 Unified earthquake catalogue (Danciu et al., 2021).
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4. Conclusions

The various connections between these two
locations, presented in this paper, are
numerous. Besides geology, they also have
similar architecture. Both locations featured
Art Nouveau architecture, which was a period
when spa culture flourished. Also, the Zsolnay
fountain from Herculane was rebuilt in
Budapest.

Two important natural hazards can have
significant negative impacts both on Budapest
and Baile Herculane: seismic hazard, as the
localities are situated in the vicinity of faults or
system of faults, and hydrogeological hazard,
because of the groundwater regime. The latter
refers to the fact that the karst aquifers could
be affected by the infiltrations of the meteoric
waters through fissures and cracks which dilute
the quality and temperature of thermal waters
rich in salts and minerals from the rocks they
wash.

For Baile Herculane the contamination of
thermal waters by human activity can be
added, but neglection or bad maintenance of
the built heritage by the actual owners and
poor legislation for the preservation of
historic buildings can be considered as the
main anthropogenic hazards.

A broader objective is to study the resilience
of built heritage to hazards and in this matter
of view to investigate the vernacular origins of
spa architecture's resilience to hazards. This
includes looking into the design and
construction of these structures in relation to
the management and capture of thermal
springs.
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NAVIGAND PRIN
PANDEMIE, RAZBOI SI
CRIZA ECONOMICA SPRE
O ARHITECTURA
DURABILA

Miruna Cristina BOCA
Universitatea din Oradea, Facultatea de Constructii,
Cadastru si Arhitectura

Abstract

The Russia-Ukraine conflict has considerably
slowed the construction sector's recovery from
the global COVID-19 lockdown. Because of
rising debt levels, the short-term picture is
uncertain. Both public and private sector
initiatives ~ will  face  challenges, with
government funds devoted to efforts to
address acute socioeconomic crises, and high
building material prices rendering private
sector projects unviable. Global climate
change and global warming are problems that
affect everyone, every country, and everything
alive. It is a challenge felt in every sector, from
agriculture to water supply and sustainable
land management, from unemployment to
economic stability, from democracy to
security, and especially in the health sectorThe
current decade has been defined by the fight
against inequality, epidemics, and climate
change. Technological advancements, such as
digitalization and automation, will continue to
have an impact on all parts of our life.

Key words. global climate, technology,
construction, war, pandemic.

1. Context

Jincepe un alt cerc vicios - ciclul tulburarilor
sociale care duc la instabilitate politica ca
urmare a capacitatii slabite a tarilor si familiilor
de a face fata unei alte crize globale, pe langa
COVID-19 si criza climaticd; (..) razboiul,
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impreund cu celelalte crize, amenintd sa
dezlantuie un val fara precedent de foamete si
destitutie, I3sand Tn urma sa haosul social si
economic" (Guterres, 2022).

Pandemia de COVID-19 a exacerbat dificultatile
preexistente la nivel national, regional si
global: conflicte geopolitice, deteriorarea
economiei  globale, criza  democratiei,
prigonirea populatiilor  vulnerabile Si
marginalizarea (Boca, 2020). Pandemia de
COVID-19 a inasprit senzatiile de incertitudine,
teama, anxietate si furie care ne incearca pe
fiecare in toate domeniile si la toate nivelele
vietii sociale, transformandu-ne astfel lumea
intr-o ,societate a riscului” resimtita de din ce
in ce mai multi.

Razboiul din Ucraina, care se desfasoara intr-un
moment in care emisiile globale de CO2 sunt la un
nivel record, exacerbeaza vulnerabilitdtile pentru
multi locuitori si grupuri sociale deja slabite de
pandemie. Acesta a schimbat fragila redresare
economica In urma pandemiei, declansand o criza
umanitara devastatoare in Europa, cresterea
preturilor alimentelor si marfurilor si exacerband
presiunile inflationiste la nivel global.

2. Evolutia sectorului constructii post pandemie

n contextul post pandemic actual, interventiile
spatiale specifice arhitecturii si urbanismului nu
numai cd ar putea aduce elemente pentru
imbunatatirea calitatii vietii fiecaruia dintre
noi, ci si sa ofere solutii pragmatice pentru a
preveni sau limita efectele unor posibile
pandemii (Boca, 2020).

Sectorul constructiilor a traversat in ultimii ani
perioade dificile. Pandemia de COVID-19 a
perturbat grav economia, cu efecte devastatoare
asupra comertului global si a afectat
intreprinderile, institutile financiare, unitatile
industriale si companiile de infrastructura, a
produs schimbari profunde in toate sectoarele
societatii, inclusiv in sectorul constructiilor,
prezentand multiple provocari, cum ar fi
complicatiile juridice si contractuale, provocarile
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in materie de sanatate si siguranta, lipsa fortei de
munca, deteriorarea lanturilor de aprovizionare,
la cresterea somajului. Fiind o industrie tipica cu
utilizare intensivda a fortei de muncd, industria
constructiilor a fost vulnerabila la criza COVID-19,
deoarece munca de la distanta nu poate inlocui
activitatile de constructie fizica la fata locului in
care lucratorii din constructii vor interactiona
intre ei, ceea ce a afectat sandtatea si siguranta
pe santierele de constructii.

in zona rezidentiald, posibilitatea mundii la
distanta ne-a schimbat obiceiurile aducand
munca, scoala, sala de sport si orice altceva Tn
casele noastre. Locurile concepute pentru a ne
intampina in timpul liber, dupa o zi lunga la birou
si poate dupd caldtorii lungi cu masina sau
transportul public au devenit brusc mai mult decat
apartamente, fara a fi concepute pentru asta.

Un efect direct al pandemiei a fost cresterea
interesului pentru segmentul case si terenuri.
Multi oameni si-au petrecut mai mult timp
acasa decat Tnainte, ceea ce a condus la o
dorinta crescuta pentru locuinte care ofera mai
mult spatiu, confort si posibilitati de recreere in
interior si in aer liber.

Alte caracteristici importante pentru oameni sunt
siguranta si securitatea locuintelor, inclusiv
accesul controlat si sisteme de securitate. Tn plus,
oamenii sunt din ce In ce mai interesati de
calitatea aerului si de calitatea mediului
inconjurator, astfel ca locuintele care sunt
construite si proiectate cu tehnologii si materiale
sustenabile sunt din ce in ce mai populare.

3. Provocdiri cu care se confruntd sectorul
constructiilor. Cerinte reapdrute pe agenda
arhitectului in procesul de proiectare

Lumea se confrunta cu un set de riscuri care
par atat cu totul noi, cat si ciudat de familiare.
Raportul Global al Riscurilor 2023 (The Global
Risks Report, 2023) exploreazd unele dintre
cele mai grave riscuri cu care ne putem
confrunta in urmatorul deceniu.
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Efectele de sanatate si economice ale
pandemiei au evoluat rapid in crize agravate.
Emisiile de carbon au crescut, pe masura ce
economia globald postpandemie a revenit.
Mancarea si energia au devenit arme fin
razboiul din Ucraina, ducand inflatia sa urce la
niveluri nemaivazute in decenii, respectiv
globalizarea unei crize a costului vietii si
alimentarea  tulburari sociale (Fig 1).
Schimbarea rezultatd Tn politica monetara
marcheaza sfarsitul unei ere economice
definite de "easy acces” la datorii ieftine si va
avea efecte vaste pentru politica economica a
guvernelor, companiilor si persoane fizice.

Factorii care influenteaza si determina evolutia
in sectorul constructiilor si automat vor avea
impact in procesul de proiectare a cladirilor, au
evoluat Tn cascada, intr-un interval de timp
destul de scurt (2020-2023), cu posibilitatea
certa de pastrare a efectelor si in perioada
urmatoare.

3.1. Prelungirea efectelor pandemiei si
posibilitatea reveniri acesteia

Evolutiile adverse legate de pandemia COVID-
19, cum ar fi posibila raspandire a unor noi
variante, ar putea afecta perspectivele pietei
imobiliare si, Tn special cererea de locuinte, asa
cum s-a observat la inceputul pandemiei. in
cazul in care aranjamentele de lucru de la
domiciliu devin mai raspandite, cererea de
locuinte se poate deplasa partial din centrele
oraselor catre zonele suburbane si rurale,
Tncetinirii cererii de spatii comerciale de birouri
si spatii de vanzare cu amdnuntul (Fig. 1).
Totodata in procesul de proiectare si
constructie se vor folosi materiale, care pot
ajuta la reducerea transmiterii virusurilor de tip
COVID-19 (Boca, 2020).

Este important de retinut ca niciunul dintre
aceste materiale sau tehnologii nu pot preveni
in mod absolut raspandirea virusului, dar pot
ajuta la reducerea riscului de transmitere prin
contact sau prin aer (Fig. 2).
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Fig. 1. Peisajul riscurilor globale: o hartd a interconexiunilor (sursa: The Global Risks Report 2023-18th Edition.
Insight Report).

elementele necesare unei vieti active (magazine, scoli, parcuri, spatii servici.etc.) dar

Redesenarea urbanad, prin creearea unor structuri tip fagure, spatii care contin toare
care la nevoie pot fi usor izolate, fard a inchide intreaga urbe.

Utilizarea de suprafete antimicrobiene poate ajuta la prevenirea raspandirii virusului
prin atingerea suprafetelor comune, cum ar fi manerele usilor, butoanele de lift si alte
suprafete similare (cuprul, argintul, titanul, otel inoxidabil sticla,pldci laminate , vopsele
speciale care contin agenti antimicrobieni)

Utilizarea unor sisteme de ventilatie si climatizare cu filtre eficiente poate ajuta la
reducerea rdspandirii virusului prin aer

( Tominare OV-C )

Spatii cu ventilatie naturala: |ncaper1|e cu ventilatie naturala pot ajutaTa diluarea si
disiparea aerosolilor, care pot transporta virusuri in aer

Sisteme de monitorizare a calitatii aerului: Acestea pot fi utilizate pentru a monituriza]

calitatea aerului si nivelul de CO2, care poate fi un indicator al circulatiei aerului si
poate ajuta la prevenirea acumuldrii de virusuri.

Fig. 2. Materiale si tehnologii care pot fiincluse de arhitecti in proiectul clddirilor pentru a preveni rdspéndirea
virusilor.

3.2. Rdzboiul din Ucraina. Nevoia de protectie a
populatiei in caz de dezastre, rdzboi, accident
nuclear

Pe masura ce economiile europene au inceput
sa-si revind post pandemie, acestea au fost
perturbate de efectele razboiului din Ucraina,
care a determinat o crestere a inflatiei,

determinata de cresterea costurilor energiei, o
crestere a preturilor la materialele de
constructie, si, nu in ultimul rand, a ratelor
dobanzilor si nasprirea conditiilor de creditare.
in cazul unui rédzboi, protejarea populatiei
poate fi o preocupare majora in constructii.
Adapostul este o nevoie umand de baza
cruciald pentru supravietuire Tn cazuri de
pericole naturale sau conflicte. Acesta ofera

Lucrarile Conferintei de Cercetare in Constructii,
Economia Constructiilor, Urbanism, Amenajarea Teritoriului

Pagina 32



URBAN
INCD

INCERC

securitate, siguranta personala si protectie
impotriva intemperiilor si previne bolile si
bolile. Locuintele adecvate ofera oamenilor
demnitate si posibilitatea de a duce o viata
normala. Adapostul joaca un rol esential in
reducerea vulnerabilitatii si consolidarea
rezilientei.

Apropierea razboiului de granitele noastre a
determinat o verificare sumara a posibilitatilor
de a proteja populatia Tn caz de atacuri armate
sau bombardamente. La nivel national, exista
4.358 de astfel de locuri destinate civililor,
multe dintre acestea fiind nefunctionale sau nu
corespund cerintelor (Tabelul 1).

Tabelul 1. Conform datelor furnizate de IGSU,
situatia addaposturilor de protectie civild.

Centru urban Numar adaposturi Populatie

Alba lulia 7 63.536
Sfintul Gheorghe 18 56.006
Pitesti 115 155.383
Arad 87 159.074
Bacau 120 144.307
Bistrita 59 75.076
Botosani 60 106.847
Brasov 150 253.200
Cluj Napoca 156 286.598
Resita 18 73.282
Hunedoara 8 60.525
Satu Mare 35 102.411
Buzau 43 106.847

Cele mai recente date Euroconstruct prezinta
ca instabilitatea pietei cauzata de razboiul din
Ucraina si inflatia ridicata vor reduce
disponibilitatea economiilor de a investi si de
a fintreprinde noi proiecte de constructii,
potrivit celor mai recente date Euroconstruct.
Totusi, se estimeaza ca activitatea cumulata in
sectorul constructiilor va creste cu o medie de
6,1% in cele 15 state membre din Europa de
Vest in perioada 2022-2024, usor sub nivelul
de evolutie estimat in 2022 in cele patru tari
din Europa Centrald si de Est. tari (6,4%).
Conform previziunilor, cele mai importante
evolutii Tn urmatorii doi ani vor avea loc in
Irlanda (+15,1%), Spania (+14,3%) si Slovacia
(+13,5%).
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3.3. Criza economicd

Economia mondiala care se confrunta deja cu
o inflatie galopanta, cu turbulente pe piata
bursiera si cu un razboi istovitor se confrunta
acum cu o altd amenintare: deznodamantul
unui boom imobiliar masiv, intr-o ampla
analiza, in care vorbeste despre semnalele de
alarma ce se vad pe cele mai fierbinti piete
imobiliare din lume, precum Statele Unite,
Noua Zeelanda, Germania sau Ungaria
(Gittelsohn, 2023).

Pe masura ce bancile centrale din intreaga
lume maresc rapid ratele dobanzilor, costurile
de Timprumut fin crestere finseamna ca
persoanele care deja se straduiau sa cumpere
proprietati isi ating in sfarsit limitele. Efectele
se vad in tari precum Canada, SUA si Noua
Zeelanda, unde pietele imobiliare rezidentiale,
candva fierbinti, s-au racit brusc (Gittelsohn,
2023).

Este o rasturnare brusca de situatie dupa ani
de crestere a preturilor imobiliare, crestere
alimentatd de dobanzi la cel mai scazut nivel
si de stimulentele guvernamentale, impreuna
cu o pandemie care a popularizat munca la
distanta si a facut cumparatorii de locuinte sa
caute spatii mai mari.

n plus, cresterea globala a ratelor dobanzilor
fara risc poate exercita o presiune ascendenta
asupra ratelor ipotecare. Inflatia va afecta
fiecare aspect al sectorului imobiliar si va
determina o scadere a valorii proprietatilor
directe. Ca urmare va trebui sa proiectam
cladiri mai economice cu bugete mai reduse,
aplicand principiile unei arhitecturi durabile.

3.4. Lectii de invdtat din cauzele si efectele
seismelor recente din tard si strdindtate
asupra constructiilor

Recentele cutremure din Turcia, Siria chiar si
Romania pot avea un impact semnificativ
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asupra constructiilor viitoare. in general, astfel
de evenimente pot conduce la o crestere a
atentiei acordate sigurantei structurilor si la
imbunatatiri ale standardelor de constructie
pentru a preveni daunele si pierderile in cazul
unor astfel de evenimente. Cerintele de
sigurantd Tn constructie variaza in functie de
utilizarea unei cladiri si de apropierea acesteia
de zonele cu cel mai mare risc de cutremur: de
la simpla consolidare, la amortizoare de miscare
in intreaga cladire, pana la asezarea intregii
structuri deasupra unui amortizor gigant pentru
a o izola de miscarea pamantului (Fig. 3).

instabilitate, prébusire

Rezistenta antiseismica
la cutremur-cauze

calitatea slabj a
materialelor

nerespectarea
reglementarilor

Capacitatea portanty
insuficients 3 solului

stabilitate

vechimea clidirilor

Fig. 3. Cele cinci cauze principale ale distrugerii
grave cauzate de cutremurele din 6 februarie
(sursa. Raport preliminar asupra cutremurului din
6 februarie 2023 din Turcia).

Majoritatea cladirilor afectate erau cu mai
multe etaje, cu acoperisuri din beton armat,
structuri de cadru si pereti de umplutura din
zidarie nearmatd (Erdik et al., 2023). In
general, betonul ofera rezistenta Ia
compresiune si este puternic sub presiune,
dar se poate dezintegra atunci cand este
expus la solicitari laterale, cum ar fi cel mai
cauzat de miscarea seismica. Pe de alta parte,
barele de armare din otel au o rezistenta
ridicata la tractiune si pot rezista eficient la
solicitarea laterala. Betonul armat aduce
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stabilitate structurii cladirii printr-un echilibru
intre rezistenta la compresiune si la tractiune.
n afara de structura cadrului RC, proiectarea
rezistenta la cutremur necesita, de asemenea,
intdrirea peretilor de zidarie in locuri
vulnerabile, cum ar fi colturile ramelor usilor
si ferestrelor, precum si grinzi de legatura
continue la diferite niveluri in interiorul
peretilor (Iftekhar 2023).

in urma cutremurelor, se poate observa o
tendinta de Timbunatatiri a normelor si
standardelor de constructie in domeniu, astfel
incdt constructiile viitoare sa fie mai
rezistente la seisme, cu utilizarea unor
tehnologii de constructie si materiale,
structuri si elementelor anti-seismice.

,Constructiile, pentru a prelua in conditii de
siguranta Tncarcarile dinamice din cutremure
trebuie in asa fel concepute, proiectate si
realizate Tncat transferul de energie seismica
de la terenul de fundare la constructie sa se
realizeze cu forte de interactiune cat mai mici
si cantitatea de energie transferatda si
acumulata de constructie sa fie minima.
Pentru aceasta, miscarea oscilatorie proprie a
constructiei trebuie sa fie dezacordata fata de
miscarea seismicd a terenului” (Panait et al.,
2010).

3.5. Efectele schimbdrilor climatice

Schimbarile climatice pot afecta cladirile in
multe moduri, inclusiv prin cresterea
frecventei si intensitatii  fenomenelor
meteorologice extreme, cum ar fi furtunile,
inundatiile si seceta. Exista o serie de solutii
inovatoare care pot fi utilizate pentru a
reduce impactul asupra mediului si pentru a
imbunatati eficienta constructiilor. Unele
dintre aceste solutii sunt:

Nevoia de a aborda si de a incerca rezolvarea
problemele care afecteaza calitatea vietii
locuitorilor actuali ai planetei, fara a
compromite posibilitatea ca generatiile
viitoare sa aiba resurse pentru a face fata lor,
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este o necesitate care trebuie sa marcheze
activitatea arhitectilor si inginerilor. Este o
abordare multifocald, care implica aspecte
tehnologice, politice, sociale, economice,
ecologice si etice.

4. Tehnologii noi utilizate in constructii-
materiale, procese de constructie sau
tehnologii inteligente

Tendintele actuale Tn sectorul constructiilor
includ cresterea investitiilor in infrastructura,
dezvoltarea sectorului imobiliar si adoptarea
de tehnologii noi si inovatoare pentru a
imbunatati eficienta constructiilor. Materialele
inteligente, cum ar fi sticla electro-cromatica
sau betonul autoregenerabil, pot fi programate
sau proiectate pentru a se adapta la diferite
conditii, cum ar fi lumina sau temperatura.
Acestea pot ajuta la reducerea costurilor de
energie si la Tmbunatatirea confortului
utilizatorilor.

Inteligenta artificiala (Al) poate fi utilizata in
proiectarea cladirilor pentru a Tmbunatati
eficienta si precizia proiectului, precum si
pentru a reduce costurile si timpul necesar
pentru a finaliza proiectul.

* Optimizarea proiectului: Al poate fi
folosita pentru a optimiza proiectul de
cladire prin analizarea unui numar mare
de variabile, cum ar fi dimensiunea
cladirii, materialele folosite,
caracteristicile de izolare termica si
iluminare, si multe altele. Prin utilizarea
algoritmului de finvatare automatd, Al
poate invata din experiente trecute si
poate face predictii cu privire la cele mai
bune optiuni de proiectare pentru a
maximiza eficienta si a minimiza costurile.

e o Simularea performantei cladirii: Al
poate fi utilizata pentru a simula
performanta cladirii inainte de constructie
prin analiza datelor din senzori si modele
3D. Aceasta poate ajuta la identificarea
potentialelor probleme Si la
imbunatatirea design-ului Tnainte de
constructie.
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* Reducerea costurilor de constructie: Al
poate fi utilizata pentru a reduce costurile
de constructie prin identificarea celor mai
bune practici si a celor mai bune
materiale pentru proiect, precum si prin
optimizarea planificarii lucrdrilor de
constructie si a programelor de achizitii.

* Monitorizarea  starii cladirii: ~ Dupa
finalizarea constructiei, Al poate fi folosita
pentru a monitoriza starea cladirii, prin
analizarea datelor din senzorii de pe
cladire. Aceasta poate ajuta la identificarea
problemelor timpurii si la efectuarea de
reparatii si intretinere preventiva.

Materialele inteligente, cum ar fi sticla
electro-cromatica sau betonul
autoregenerabil, pot fi programate sau
proiectate pentru a se adapta la diferite
conditii, cum ar fi lumina sau temperatura.
Acestea pot ajuta la reducerea costurilor de
energie si la Tmbunatatirea confortului
utilizatorilor. Betonul autoregenerabil este un
tip de beton special, care are capacitatea de
a-si repara fisurile mici in mod autonom, fara
interventia umanad. Acest tip de beton este
realizat prin addugarea de microcapsule in
masa de beton, care contin un lichid de
vindecare special.

Cand betonul autoregenerabil sufera fisuri
mici, lichidul de vindecare din microcapsule
este eliberat si umple spatiul gol din interiorul
fisurii. Lichidul se solidifica apoi in cateva ore,
producand o substanta similara cu cea din
betonul original. Astfel, fisura este reparata in
mod autonom, fara a fi necesara interventia
umana. Betonul autoregenerabil este utilizat
in principal pentru constructia de cladiri si
poduri, unde durabilitatea si siguranta sunt
prioritare. Prin eliminarea nevoii de reparatii
Si intretinere frecvente, betonul
autoregenerabil poate reduce costurile de
intretinere si Tmbunatati siguranta structurilor
pe termen lung.

Desi betonul autoregenerabil este inca relativ
nou si mai costisitor decat betonul traditional,
cercetdrile  in  domeniu continud  s3
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imbunatateasca tehnologia si sa reduca
costurile de productie.

Robotii sunt folositi pentru a ajuta la
construirea si asamblarea componentelor
cladirii. Acestia pot efectua sarcini precum
tdierea si pozitionarea pieselor de constructie.
Un exemplu de utilizare a robotilor in
constructii este cladirea din Amsterdam
numita 3D Printed Steel Bridge, care a fost
construita in mare parte cu ajutorul robotilor.

In viitor, se preconizeazd cd sectorul
constructiilor va continua sa se adapteze la
schimbarile din  mediul economic si
tehnologic. Tn special, se asteaptd ca sectorul
sa se concentreze tot mai mult pe dezvoltarea
de solutii inovatoare pentru a reduce impactul
asupra mediului si pentru a Tmbunatati
eficienta constructiilor.

Cladirea viitorului va fi o cladire inteligents,
conectata la Internetul lucrurilor, care va
putea colecta si analiza date in timp real
pentru a-si optimiza performanta. Va fi o
cladire sustenabila, cu o eficienta energetica
ridicatd si cu un impact minim asupra
mediului. Una dintre caracteristicile cheie ar
putea fi utilizarea sistemelor de automatizare
si control, care ar permite locuitorilor sa
monitorizeze si sa controleze sistemele din
casa lor de pe smartphone-uri sau tablete.
Aceste sisteme ar putea include, de exemplu,
termostate inteligente pentru a regla
temperatura si umiditatea, iluminat inteligent
pentru a ajusta nivelul de lumina in functie de
momentul zilei si de nevoile locuitorilor,
precum si sisteme de securitate inteligente,
care ar putea detecta miscarea sau prezenta
neautorizata in interiorul casei. Tn plus,
cladirea de locuit individuala din viitor ar
putea fi conceputa pentru a fi mai sustenabila,
folosind materiale si tehnologii mai ecologice
pentru constructie si reducand emisiile de
carbon pe tot parcursul ciclului de viata al
cladirii. Aceasta poate include utilizarea de
panouri solare sau turbinelor eoliene pentru a
genera energie regenerabild, sisteme de
colectare a apei de ploaie pentru a reduce
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consumul de apa, si utilizarea de materiale
reciclate si sustenabile pentru constructie.

O alta caracteristica importanta a cladirii de
locuit individuala din viitor ar putea fi o
flexibilitate marita in ceea ce priveste designul
si configurarea spatiilor interioare. Acest lucru
ar putea fi realizat prin utilizarea de pereti
mobili sau de sisteme modulare care ar
permite locuitorilor sa reconfigureze usor
spatiile in functie de nevaoile lor, astfel incat sa
poata crea un spatiu de locuit personalizat si
confortabil. Tn plus, o clidire de locuit
individuala din viitor ar putea include si o
serie de facilitati pentru locuitori, cum ar fi
gradini interioare sau terase pentru relaxare,
spatii de lucru sau de joacd, si zone pentru
comunitate, dar si spati de siguranta in caz de
dezastre sau razboi.

4. Concluzii

Arhitectura durabila este o modalitate de a
proiecta constructii care se bazeaza pe
principii naturale, folosind materialele si
resursele locale disponibile Tn ecosistemul in
care sunt construite, cum ar fi pamantul,
fibrele de lemn sau vegetale si care este
inspirat, recuperat si imbunatatit prin tehnici
traditionale. Nu exista nici o indoiala ca frica
de calamitatii cum ar fi alunecarile de teren,
cutremurele sau dezastrele,razboi, constituie
un stimulent pentru aceasta sarcina. Trebuie
sa depasim cultura de urgenta pentru a intra
in cultura durabilitate, capabild sa previna
aceste probleme s3a ducd la minimizarea
impactului  precum si  contributia la
imbunatatirea si recuperarea mediului.

Utilizarea  materialelor de  constructie
ecologice potrivite Tn locul potrivit poate
economisi timp. Cumpdrarea materialelor
disponibile local sprijina intreprinderile mici,
pastreaza bani Tn economia locald, reduce
amprenta de carbon a locuintei prin
reducerea la minimum a combustibilului
utilizat In transport si Tnseamna ca materialele
vor fi disponibile rapid si fiabile.
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Arhitectura trebuie sa se adapteze i
cerintelor actuale de securitate si siguranta a
persoanelor in caz de dezastre sau razboi.
Pentru a respecta principiul egalitatii, fiecarui
locuitor ar trebui sd i se garanteze un adapost
in vecinatatea locului sdu de resedinta in caz
de conflict armat sau accident nuclear.

BIBLIOGRAFIE

Baum S., Barrett A. Yampolskiy R.V. (2017), Modeling
and Interpreting Expert Disagreement
About Artificial Superintelligence,
Informatica 41: 419-428.

Boca M.C. (2020), Arhitectura dupd pandemie,
Buletinul informativ al Uniunii Arhitectilor
din Romania 1(2): 66-71.

Erdik M., Timsa M. B. D., Pinar A., Altunel E., Zilfikar
A. C. (2023), A preliminary report on the
February 6, 2023 earthquakes in Tiirkiye,
http://doi.org/10.32858/temblor.297

Gittelsohn J., Epstein J. (2023), Housing Pain to
Continue Until Economy Slows and Prices Fall,
https://www.bloomberg.com/news/articl
es/2023-01-12/housing-market-in-2023-
will-be-shaped-by-fed-policy#
xjdy7vzkg?leadSource=uverify%20wall

Guterres A. (2022), Global impact of the war in
Ukraine: Billions of people face the
greatest  cost-of-living  crisis in a

Institutul National de Cercetare-Dezvoltare in Constructii, Urbanism, si Dezvoltare Teritoriala Durabila URBAN-INCERC

generation, https://reliefweb.int/
report/world/global-impact-war-ukraine-
billions-people-face-greatest-cost-living-

crisis-generation

Icleanu E. (2022), EUROCONSTRUCT: Evolutii
anuale de 2,3% pe piata de constructii, in
2022 si 2023,
https://www.agendaconstructiilor.ro/files
/actualitatea-interna/euroconstruct-
evolu%C8%9Bii-anuale-de-23-pe-piata-
de-constructii-in-2022-si-2023.html

Iftekhar A. (2023), Key Building Design and
Construction Lessons from the 2023
Tiirkiye-Syria Earthquakes, Architecture
3(1): 104-106.

Panait A., Serban V., Androne M., Ciocan G.A.,
Zamfir M. (2010), Metoda SERB-SITON
pentru controlul, limitarea si amortizarea
miscdrilor seismice a structurilor metalice,
https://www.researchgate.net/publicatio
n/266867618 METODA_SERB_SITON_PE
NTRU_CONTROLUL_LIMITAREA_SI_AMOR
TIZAREA_MISCARILOR_SEISMICE_A_STRU
CTURILOR_METALICE

World Economic Forum (2023), The Global Risks
Report 2023. 18th Edition. Insight Report,
Cologny, Geneva, Elvetia.

Yampolskiy R.V. (2016), Taxonomy of Pathways to
Dangerous Artificial Intelligence,
Workshops at the Thirtieth AAAI
Conference on Artificial Intelligence.

Lucrarile Conferintei de Cercetare in Constructii,
Economia Constructiilor, Urbanism, Amenajarea Teritoriului

Pagina 32



URBAN
INCD

INCERC

MODIFICARILE
ACOPERIRII SI UTILIZARII
TERENULUI LEGATE DE
INFRASTRUCTURA
VERDE, PROVOCARE
PENTRU STUDIILE
TERITORIALE SI
PLANIFICAREA SPATIALA

Alexandru-lonut PETRISOR

Dr. ecol., dr. geogr., habil. urb., profesor si Director,
Scoala Doctorald de Urbanism, Universitatea de
Arhitecturd si Urbanism ,,lon Mincu” - Bucuresti,
Romdania; Profesor, Departamentul de Arhitecturd,
Facultatea de Urbanism si Arhitecturd, Universitatea
Tehnicd a Moldovei, Chisindu, Republica Moldova; CSl,
Institutul National de Cercetare-Dezvoltare in
Constructii, Urbanism si Dezvoltare Teritoriald Durabild
URBAN-INCERC; CSl, Institutul National de Cercetare-
Dezvoltare in Turism, Bucuresti, Romdnia, e-mail:
alexandru_petrisor@yahoo.com

Olga HAREA

Dr. arh., lector si Decan, Facultatea de Urbanism si
Arhitecturd, Universitatea Tehnicd a Moldovei, Chisindu,
Republica Moldova

Angela MUNTEANU

Dr. arh., conferentiar si Director, Departamentul de
Arhitecturd, Facultatea de Urbanism si Arhitecturd,
Universitatea Tehnicd a Moldovei, Chisindu, Republica
Moldova

Diana ANDRONOVICI

Drd. arh., asistent universitar, Departamentul de
Arhitecturd, Facultatea de Urbanism si Arhitecturd,
Universitatea Tehnicd a Moldovei, Chisindu, Republica
Moldova

Ludmila IVANOV

Asistent universitar, Departamentul de Arhitecturd,
Facultatea de Urbanism si Arhitecturd, Universitatea
Tehnicd a Moldovei, Chisindu, Republica Moldova

Abstract

Land cover and use changes are a constant
challenge for planning and territorial research,
due to their connection with sustainability. The
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natural environment is an infrastructure
generating goods and services for citizens, and
has not only an environmental value, but also
an economic and societal one. However, the
world in general and Romania in particular
continue to witness changes affecting the
green infrastructure negatively, even within the
natural protected areas. One of the causes may
be the low environmental awareness of
planners, who continue to work according to
outdated conceptual models, no longer
connected to the progress of landscape and
urban ecology.

Key words. urban green infrastructure,
ecosystem services, biodiversity,
environmental planning, urban sustainability.

1. Context

Modificarile in acoperirea si utilizarea terenului
constituie un instrument important pentru
cercetarea teritoriala si planificarea spatiala,
prin care se poate cuantifica efectul
activitatilor antropice asupra mediului si nu
numai. Astfel, lucrarea elaborata de Petrisor et
al. (2016) prezintd un model conceptual
aplicabil zonelor urbane (o varianta simplificata
fiind prezentata in Fig. 1), in care cercul vicios
ce rezultd dintr-o planificare ce ignora
biodiversitatea si serviciile ecosistemice, cu
consecinte ce includ reducerea calitatii vietii si
a bunastarii locuitorilor, sau de lipsa
planificarii, poate fi transformat Tintr-unul
virtuos daca se asigura conservarea
biodiversitatii si conectivitatea infrastructurii
verzi, In mod evident daca se porneste de la un
limbaj adecvat progresului din ecologia
sistemicd, in care sintagmele anacronice si
profund daunatoare ,,mediu Tnconjurator” sau
,factori de mediu” sunt Tinlocuite prin
reprezentarea corecta a mediului sub forma
unei infrastructuri verzi generatoare de servicii
ecosistemice pentru locuitorii orasului. O astfel
de planificare trebuie sa puna capat
expansiunii urbane necontrolate sau de tip
derogatoriu (Petrisor et al., 2020, 2021).
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Fig. 1. Relatia dintre infrastructura verde,
conectivitatea acesteia si serviciile ecosistemice,
prin prisma planificdrii spatiale.

Pentru a detalia, intr-un articol din 2013,
Sarah Taylor Lovell si John R. Taylor descriau
peisajul urban ca fiind ,,0 matrice construitd
ce include coridoare naturale si mici parcele
naturale fragmentate” (Taylor Lovell si
Taylor, 2013). Aspectul mozaicat al mediului
urban se datoreaza faptului ca astazi, cand
dezvoltarea urbana se face in urma unui
proces controlat (planificarea spatiald),
forma urbana rezulta Tn urma unui proces de
negociere intre urbanisti, autoritatile
administratiei publice Si populatia
beneficiara (Lacaze, 1990). Perspectiva
readusa recent in discursul public a serviciilor
ecosistemice (Watson si Zakri, 2005; Zakri si
Watson, 2003) furnizate de infrastructura
verde (Comisia Europeand, 2013) oferd in
acest proces de negociere argumente solide
pentru a pleda in favoarea biodiversitatii
urbane (Clergeau, 2015). Mai precis, intr-un
complex socio-ecologic infrastructura verde
reprezintd temelia ecologica ce ofera
componentei antropice bunuri si servicii
(conceptul de servicii ecologice integreaza
bunurile sub  forma  serviciilor de
aprovizionare). Biodiversitatea, pastrata in
orase prin infrastructura verde (Tzoulas et
al., 2007), depinde de structura spatiala
urbana — mai precis, de marimea zonelor
naturale si de conectivitatea acestora (Melles
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et al., 2003) —si, la randul sdu, conditioneaza
nivelul serviciilor ecosistemice (Niemelad et
al., 2010). Tot acest cadru conceptual
reprezintad si un cadru al planificarii spatiale,
deoarece o planificare fundamentata
stiintific poate Tmbunatati relatiile dintre
subsistemele naturale si cele antropice
(Fernandez-Juricic si  Jokimaki, 2001),
contribuind la o crestere a nivelului
serviciilor ecosistemice, ce includ si o mai
buna adaptare la efectele schimbarilor
climatice (Vanturache si Petrisor, 2017), si,
prin aceasta, la cresterea calitatii vietii si a
nevoilor de trai, conducand la aparitia unor
orase durabile (ODPM, 2006).

2. Contextul european si national

Chiar dacd din paragrafele de mai sus ar
parea ca relatia dintre biodiversitate,
infrastructura  verde, conectivitate si
serviciile ecosistemice nu mai constituie o
noutate, realitatea este ca au fost realizate
doar studii punctuale care au conturat o
,imagine  globald”, dar mecanismele
intrinseci nu sunt suficient cunoscute, si, Tn
lipsa acestora, nu se cunosc exact acele
principii de planificare care ar putea conduce
la aparitia oraselor durabile. Tn conditiile in
care ponderea populatiei urbane este in
plina crestere atat la nivel mondial, cat si in
Europa in general si in Romania Tn particular,
problema generala a mecanismelor prin care
biodiversitatea urbana — si nivelul serviciilor
ecosistemice — pot fi mentinute si chiar
crescute este una cat se poate de reala si, in
acelasi timp, prioritara, fapt demonstrat
simplist de situarea capitalei Romaniei sub
media europeana in privinta suprafetei
spatiilor verzi per locuitor.

in ariile naturale protejate, un alt model
conceptual a fost dezvoltat printr-o serie de
cercetari privind mecanismele care determina
modificarile Tn acoperirea si utilizarea
terenului. Mai exact, statutul de arie naturala
protejata impune restrictii privind activitatile
economice desfasurate in interiorul acestora,
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presiunea asupra resurselor conducand, pe
fondul acestor restrictii, dar si in contextul
lipsei constiintei ecologice si al mediatizarii
insuficiente a problemelor de mediu, la
subdezvoltare economicd si la probleme
sociale. Mai exact, un studiu efectuat la scara
nationald (Petrisor, 2016) a evidentiat cateva
dintre mecanismele de modificare 1in
acoperirea si utilizarea terenurilor. Exista
fenomene unidirectionale, cum ar fi procesul
de urbanizare, care afecteaza zonele urbane
in general. In cazul padurilor existd defrisarile
si fenomenele de regenerare, prin actiuni
directionate de impadurire, prin regenerarea
naturald a padurilor, dar si prin colonizarea de
catre vegetatie forestiera a terenurilor
agricole retrocedate si abandonate. Pe fondul
celor trei fenomene, datele Agentiei Europene
de Mediu aratd ca in perioada 1990-2000
suprafata padurilor in Romania a crescut. Este
vorba despre o falsa Tmpadurire datorata
ultimelor doua fenomene. Tn mod similar, se
observa o lipsa de planificare si in cazul
agriculturii: multe terenuri agricole
retrocedate au fost abandonate, Tn schimb
agricultura s-a dezvoltat pe alte terenuri,
foste terenuri naturale sau terenuri urbane
abandonate la un moment dat.

Poate parea surprinzator ca astfel de
modificari s-au produs fin ariile naturale
protejate. Analize punctuale efectuate 1in
unele dintre aceste cazuri aratd cd aceste
modificari s-au produs fnainte ca zona
respectivd sa devind arie naturald protejata.
Este surprinzator deoarece pentru a declara o
arie naturala protejata, una dintre conditii
este naturaletea zonei respective. in alte
cazuri, modificarile au aparut dupa declararea
zonei respective ca arie naturala protejata,
deci este pusa sub semnul Tntrebarii eficienta
mecanismelor de protectie.

in general, rezultatele diferitelor studii
efectuate la nivel national folosind date ce
acopera perioada 1990-2012 converg, printre
schimbarile nationale predominand
fenomenele de urbanizare, defrisarile in cea
mai mare parte a Muntilor Carpati, si
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abandonul culturilor agricole sau dezvoltarea
agriculturii in zonele de ses.

3. Provocdri pentru urbanism si amenajarea
teritoriului

Trecand de la partea de cercetare la partea
de planificare spatiald, experienta anterioara
arata utilitatea unui astfel de instrument
pentru  studile de mediu aferente
documentatiilor de urbanism si amenajarea
teritoriului mai ales prin prisma dinamicilor
de tranzitie, adica acele fenomene ce explica
mecanismul de trecere de la o modalitate de
utilizare la alta. De exemplu, un teren agricol
inlocuit de un santier de constructii reflecta
fenomenul de urbanizare, crescand
densitatea suprafetelor artificiale; urbanistii
pot presupune si mecanismul de trecere a
unor terenuri agricole din extravilan Tn
intravilan, pentru a fi acoperite de
constructii.

in cazul documentatiilor de amenajarea
teritoriului, Tn general modificarile in
utilizarea terenului reflecta intensitatea
proceselor socio-economice prin
magnitudinea lor, Tnsa dinamicile pe termen
lung pot fi evidentiate doar prin modificarea
acoperirii terenului. Asa stau lucrurile cu
Planul de Amenajare a Teritoriului Judetean
Vrancea, in care se poate observa fenomenul
de expansiune urbana in jurul marilor orase,
cum este cazul resedintei de judet (Petrisor,
2009).

4. Concluzii

~

In incheiere trebuie subliniat faptul ca, din
pacate, la ora actuald documentatiile de
urbanism si amenajarea teritoriului se realizeaza
dupa un model tributar unei conceptii din anii
1950’ care nu integreaza nici progresul stiintific
din domeniul ecologiei, nici aprecieri bazate pe
acoperirea si utilizarea terenului si modificarile
acestora. Doar cineva care are apetenta pentru
cercetare poate realiza documentatii care sa
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reflecte realitatea folosind instrumente care
bazate pe date europene.

5. Multumiri

Aceasta prezentare este sustinutda de
proiectul PN-III-P4-PCE-2021-1015 (PCE1) cu
titlul ,,Centura Verde a Bucurestiului - Model
inteligent  integrat pentru  gestionarea
durabilda a infrastructurii verzi urbane -
GreenSmartB”, finantat de Unitatea Executiva
pentru Finantarea invitdmantului Superior, a
Cercetarii, Dezvoltarii si Inovarii (UEFISCDI) si
realizat in cadrul Programului 4: Cercetare
fundamentalda si de frontierd, Proiecte de
Cercetare Exploratorie.
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INFRASTRUCTURA
VERDE: EVOLUTIA
CONCEPTULUI,
COMPONENTE $i
CLASIFICARE

Amelia CAZACU
INCD URBAN-INCERC

Abstract

The concept of green infrastructure was born
from the need to reconnect with the natural
space, as a result of the benefits recognition it
brings. This material analyzes how the
concept of green infrastructure is defined, the
evolution of green infrastructure in the urban
environment and its components, with an
emphasis on green spaces. The present
material was developed within the project PN
23 35 06 01 - "Integrated computer-urban
planning system for the assessment of blue
green infrastructure at the level of
municipalities and cities in Romania with a
view to implementation in urban development
plans.  Case  study: Rdmnicu  Vdlcea
Municipality”, financed by the Ministry of
Research, Innovation and Digitization and
carried out within the ECODIGICONS Nucleus
Program.

Key words. green infrastructure, green space,
urban environment.

1. Context

Din momentul aparitiei primelor asezari
umane, mediul natural a finceput sa fie
"alterat" de modificarile de sorginte antropica
si apoi, treptat, tot mai fragmentat, pe masura
ce zonele construite au continuat sa se extinda.
ins3, fie din diverse motivatii (estetice sau
religioase), fie observand ca fenomenele
naturale au anumite caracteristici care le sunt
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de ajutor, oamenii au incercat sa readuca
natura in mijlocul lor (Nitd, 2016).

In general, atat termenul de infrastructurd
verde cat si cel de infrastructura ecologica sunt
utilizati pentru a exprima acelasi lucru. Tn limba
engleza cei doi termeni exista atat sub forma
"green infrastructure" cat si  "ecological
infrastructure", cu definitii asemanatoare, insa
aplicati in contexte diferite.

in materialul de fatd se analizeazd modul de
definire a conceptului de infrastructura verde,
de asemenea, este prezentata evolutia
infrastructurii  verzi Tn mediul urban si
componentele sale, cu accent pe spatiile verzi.

2. Infrastructura verde

2.1. Definitii, caracteristici

Infrastructura verde este vazuta, in linii mari,
ca orice infrastructura care este benefica
pentru mediu si promoveaza dezvoltarea
durabild. Tn viziunea Institutului National al
Biodiversitatii din Africa de Sud (South African
National Biodiversity Institute, 2023) aceasta
include atat spatii verzi, componente ecologice
ale infrastructurii  construite - pavaje
permeabile, acoperisuri verzi - cat si
ecosisteme artificiale, cum ar fi zonele umede
construite pentru epurare a apelor uzate,
sistemele de transport public fara combustibili
fosili  sau infrastructura de  energie
regenerabila.

fn 2019, Congresul SUA, in cadrul Legii privind
imbunatatirea infrastructurii pentru apa, a
definit infrastructura verde ca reprezentand
seria de masuri care utilizeaza sisteme de
vegetatie sau de sol, pavaj permeabil sau alte
suprafete  sau  substraturi  permeabile,
colectarea si reutilizarea apei pluviale sau
amenajarea peisajului pentru a stoca, infiltra
sau evapotranspira apele pluviale si reduce
debitele pentru sistemele de canalizare sau
pentru apele de suprafata (Fig. 1).
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a. Acoperis verde

Agentia pentru Protectia Mediului din SUA (U.S.
Environmental Protection Agency, 2023) a
detaliat definitia de mai sus, explicand ca
elementele de infrastructura verde pot fi incluse
intr-o comunitate la nivele teritoriale diferite, de
exemplu, cum ar fi: "la nivel de oras sau de
comitat (echivalentul judetului), infrastructura
verde se referd la ,ansamblul (peticele) de zone
naturale care ofera habitat, protectie impotriva
inundatiilor, aer mai curat si apa mai curatad”, in
timp ce la nivel de cartier sau de amplasament,
infrastructura verde se refera la ,sisteme de
gestionare a apelor pluviale care imitda natura,
absorb si depoziteaza apa” (Da Silva si Wheeler,
2017).

in ce priveste spatiul european, infrastructura
verde este definita de Comisia Europeand (2013)
ca fiind o retea planificata strategic, alcatuita din
zone naturale si seminaturale, precum si din alte
elemente de mediu, conceputd si gestionatd
pentru a oferi o gama larga de servicii
ecosistemice. Infrastructurile verzi sunt prezente
atat in mediul rural, cat si in cel urban, integrand
spatii verzi (sau acvatice, in cazul ecosistemelor de
acest tip, numite si infrastructura albastrad) si alte
elemente fizice ale zonelor terestre (inclusiv de
coastd) si ale celor marine. Comisia Europeana
considera aceste infrastructuri un instrument care
ofera avantaje ecologice, economice si sociale
bazate pe solutii naturale.

b. Pavaj permeabil
Fig. 1. Sisteme de colectare si filtrarea a apei pluviale (EPA, 2023).

Institutul National de Cercetare-Dezvoltare in Constructii, Urbanism, si Dezvoltare Teritoriala Durabila URBAN-INCERC

c. Colectarea apei pluviale

Trasdturile principale ale infrastructurii verzi,
subliniate de Agentia Europeana a Mediului intr-
un Raport tehnic din 2011, sunt conectivitatea,
multifunctionalitatea si conservarea, denumite de
Nitd (2016) concepte centrale ale infrastructurii
verzi.

Infrastructura verde, vazuta de Comisia Europena
(2013), este reprezentatd de "reteaua de spatii
verzi in cadrul si prin intermediul careia sunt
sustinute  functile si procesele naturale"
(European Environmental Agency, 2021). Tn acest
context, Reteaua Natura 2000 este consideratd
coloana vertebralda a infrastructurii verzi din
Uniunea Europeana.

Ca si Agentia pentru Protectia Mediului din SUA,

Agentia Europeand de Mediu (2011) grupeaza

definitiile in doua concepte, in functie de scara si

de gama de benéficii:

* infrastructura verde la scara urban3;

¢ infrastructurd verde la scard teritoriala
(regional3, nationala si transnationald)

Ranjha (2016) considerd ca infrastructura verde
poate avea interpretari diferite in functie de
perspectiva din care este analizata. Astfel, intr-o
zona urband, din perspectiva socialda si
recreationald, aceasta se poate referi la vegetatia
din oras (copaci) care aduc o serie de beneficii, in
timp ce dintr-o perspectiva tehnica, infrastructura
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verde poate Tngloba abordari ca acoperisuri verzi,
gradini, parcuri amenajate (Ranjha, 2016). De
altfel, contrastul cu infrastructurile construite face
ca infrastructurile verzi urbane sa reprezinte
componenta cea mai vizibila si cunoscuta a
infrastructurilor verzi (Nita, 2016).

Infrastructura verde nu este doar o descriere
alternativa pentru un spatiu deschis conventional,
afirma Asociatia pentru planificare urbana si rurald
din Marea Britanie (Town and Country Planning
Association, 2023), ci aceasta include parcuri, spatii
deschise, terenuri de joacd, paduri si, totodata,
arbori stradali, gradini private, acoperisuri si pereti
verzi, sisteme de drenaj durabil si soluri. Aceste
spatii pot include rauri, paraie, canale si alte
corpuri de apa, numite si ,infrastructura albastra".
O viziune similara impartaseste si Primaria Londrei
(Greater London Authority, 2023), care considera
infrastructura verde la fel de importanta pentru un
oras ca si retelele de strazi, conducte si cabluri
(considerate componente ale infrastructurii gri).
Definitia data in acest caz este ca infrastructura
verde este reteaua de spatii verzi, parcuri, gradini,
paduri, rauri si zone umede, precum si elemente
de ecologizare urbana, cum ar fi copacii de pe
strazi si acoperisurile verzi, care sunt planificate,
proiectate si gestionate pentru obtinerea
beneficiilor mentionate mai sus.

Din perspectiva de retea, infrastructura verde
poate fi utilizatd pentru a planifica si proiecta spatii
verzi, zone protejate si pentru restaurarea
ecosistemelor (Staccione et al., 2022).

in Romania nu s-a stabilit incd, formal, o definitie a
infrastructurii verzi, desi sunt vehiculate diverse
variante, similare cu cele prezentate mai sus,
existd doar reglementarea si administrarea
spatiilor verzi din intravilanul localitatilor prin
Legea nr.24/2007, cu modificirile adoptate
ulterior, care nu ofera nicio definitie in acest sens.

in cadrul Strategiei Integrate de dezvoltare urbané
(SIDU) Bucuresti 2021-2030 (elaborata in 2019), in
Sectiunea 7 - Mediul si biodiversitatea - se
defineste infrastructura verde-albastra ca
reprezentand o retea de zone naturale, semi-
naturale, restaurate si create de oameni, incluzand
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toate categoriile de spatii verzi, terenuri agricole si
suprafete acvatice urbane. Astfel, sub denumirea
de infrastructura verde, in SIDU Bucuresti se
regasesc, de fapt, spatiile verzi care, impreuna cu
cele acvatice, sunt incluse intr-unul din cele 4 tipuri
de natura urbana, si anume in tipul 3, fiind
reprezentate "de ansamblul spatiilor verzi (parcuri,
gradini, scuaruri, aliniamente stradale, platbenzi,
cimitire, baze sportive) si a spatiilor acvatice
amenajate antropic in scopul generarii de servicii
ecosistemice specializate, dominate de cele de
recreere si agrement".

2.2. Componentele infrastructurii verzi

Dupa cum reiese din definitiile prezentate mai
sus, elementul predominant al infrastructurii
verzi este spatiul verde, insa sunt si alte
elemente incluse in infrastructura verde,
considerate ca fiind componente
complementare ale acesteia. Comparand
definitia Uniunii Europene cu cea stabilita de
Congresul SUA, se vede ca, pe langa reteaua
de spatii verzi care sunt asociate spatiului
urban, peste ocean s-au addugat si alte
elemente care sunt, mai curand de sorginte
antropica (pavaje permeabile, modalitati de
stocare a apei pluviale, ecosisteme artificiale,
parcuri eoliene, etc.).

Nitd (2016) observd ca termenul de "verde"
asociat infrastructurilor nu este intotdeauna
indicativ al naturalitatii acestor elemente, ci
de fapt, Tn multe cazuri elementele
infrastructurilor verzi au un grad mare de
artificializare, iar in mediile urbane mari pot fi
chiar elemente antropice. Ahern (2007)
sustine caracterul de retea hibrid3,
considerand infrastructura verde ca fiind
structuratd de o retea hibrida hidrologica/de
drenaj, care completeaza si leaga zonele verzi
relicte cu infrastructura construita care
asigura functii ecologice.

Alti autori considera infrastructura verde ca
fiind alcatuita, pe de-o parte, din zone nucleu
(zone protejate, paduri, spatii verzi urbane) si,
pe de alta parte, din coridoare (fasii tampon
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de vegetatie, alei verzi, garduri vii) care leaga
zonele nucleu unul fata de celdlalt si de
oameni, iar aceste componente, nucleele si
coridoarele dintre ele, pot fi reprezentate sub
forma de retea, prin grafice si analizate
pentru stabilirea relatiilor si influentelor
dintre  elementele infrastructurii  verzi
(Staccione et al., 2022).

Comisia Europeand grupeaza tipurile de

elemente care contribuie la constituirea

infrastructurii verzi, dupa scara teritoriala, in
masura Tn care furnizeaza servicii ecosistemice
multiple:

* La scara locala - parcurile, gradinile,
acoperisurile verzi, iazurile, cursurile de
apa, padurile, gardurile vii, pajistile,
siturile dezafectate refacute si dunele de
nisip de coasta;

* Elementele de legatura - podurile verzi si
scarile pentru pesti;

* La scara nationald sau regionala - marile
zone naturale protejate, marile lacuri,
bazinele hidrografice, padurile cu valoare
naturald ridicatd, pasunile intinse, zonele
agricole de mica intensitate, sistemele
intinse de dune si lagunele de coast3;

* Lascara UE - caracteristici transfrontaliere
cum ar fi bazinele hidrografice
internationale, padurile si lanturile
muntoase (infrastructura verde
supranationala din UE).

Prin  planificare s-ar putea consolida
conexiunile cu nivelurile de planificare
inferioare (de exemplu, municipale) si
superioare (de exemplu, nationale), iar
reprezentarile cartografice ale infrastructurii
verzi ar putea fi utilizate pentru a comunica
mai eficient principiul conectivitatii
(Gradinaru si Hersperger, 2019).

Principalele componente ale infrastructurii
verzi reies chiar din definitiile prezentate mai
sus, zone naturale si semi-naturale sau chiar
artificiale, elementul predominant fiind
spatiul verde, prezent in diverse forme.
Trebuie subliniat, Tnsa, faptul cd nu orice
spatiu verde se califica neaparat ca facand
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parte din infrastructura verde, ci aceste spatii
verzi trebuie sa faca parte dintr-o retea si sa
poatd oferi mai mult decat doar un "spatiu
verde" (European Commission, 2013).

3. Spatiul verde - element esential al
infrastructurii verzi din localitati

Desi conceptul de infrastructura verde a aparut
recent, spatiul verde a existat dintotdeauna in
peisajul urban, cel mai frecvent, amenajat sub
diverse forme: parcuri, gradini publice sau
private.

Stefan (2013) considera cd, odatd cu evolutia
sistemelor urbane, de-a lungul timpului, spatiul
verde a evoluat si el, dezvoltandu-se pana la
adevarate concepte urbane, insa transformarile
teritoriale ale oraselor nu au {inut intotdeauna
seama de mentinerea unui echilibru intre
dezvoltarea urbana si asigurarea necesarului de
spatii verzi (Chiriac et al., 2009).

Odata cu extinderea oraselor, prezenta spatiului
verde in structura urbana a devenit tot mai
restransa, una din formele cele mai frecvente
sub care acesta a fost amenajat fiind gradina.

Pe parcursul evolutiei amenajarii spatiului
verde, acesta a trecut de la forma de grading, cu
rol predominant estetic, de relaxare sau de
elevare spirituala (gradinile suspendate ale
Babilonului, gradinile templelor, gradina
japoneza, gradina araba, gradina barocului
francez sau cea englezeascd) la alte forme de
reprezentare, in functie de necesitatile urbane.
incepand cu secolul al XIX-lea, industrializarea si
aparitia noilor mijloace de comunicatie au
provocat schimbari urbane majore in ceea ce
priveste extinderea si densificarea, urbanizarea
haotica alimentand reflectia asupra rolului
spatiilor verzi (Da Cunha, 2009).

La sfarsitul secolului al XiX-lea, a aparut
conceptul de ,oras gradind”, promovat de
Ebenezer Howard (1898, 1902), ca raspuns la
nevoia de imbunatatire a calitatii vietii urbane,
afectatd de dezvoltarea necontrolata a oraselor
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ce a urmat dupa revolutia industriala din Marea
Britanie. Acest concept este prezentat in cartea
lui Howard ca alternativa la cele doua tipuri de
localitati, urbana si rurald, si care reprezinta o
combinatie dintre cele douad, reunind in spatiul
urbanizat avantajele orasului si ale peisajului
rural.

Locul atribuit spatiilor verzi in mediul urban a
suferit modificari in ultimul secol, generand mai
multe teorii urbanistice, grupate in doua mari
categorii: pe de o parte, cele care considera
spatiile vegetale ca fundament al amenajarii
urbanismului, in care modelul urban propus
este dezvoltat pe baza unui sistem important de
parcuri si gradini, iar pe de alta parte, cele care
integreaza spatiile plantate ca infrastructur3,
care completeaza functiile pe care le au diverse
alte dotari urbane - drumuri si parcari, apa si
canalizare, spatii colective amenajate, etc
(Mehdi etal., 2012).

Cincinat Sfintescu spunea (1932) ca peisajul
natural, cladirile (stilul arhitectonic) si populatia,
ca simboluri urbanistice, dau personalitatea
unui oras, iar elementele istorice, impreuna cu
cele naturale, sunt cele care "dau nastere
personalitatilor urbanistice cele mai estetice".

Agentia Europeana a Mediului (2023), defineste
spatiul verde ca fiind "o parcela de teren cu
vegetatie care separa sau inconjoara zonele de
utilizare rezidentiald sau industriald intensiva si
este dedicata recreerii sau utilizarii ca parc".

Tn Romania existd, incd din 2007, Legea nr. 24
/2007 privind reglementarea si administrarea
spatiilor verzi din intravilanul localitatilor si, desi
aceasta a fost modificata de citeva ori in acest
interval de timp, nu contine o definitie a
"spatiului verde" in general, ci doar pentru
anumite spatii verzi si amenajari care pot fi
definite ca spatii verzi (parc, scuar, gradina, etc.).
Tn prezent, existd un proiect de lege (initiat in
2018) care urmeaza sa aducd noi modificari legii
spatiilor verzi, printre care formularea unei
definitii generale a spatiului verde, care
stabileste ca "spatiul verde este o suprafata de
teren care inglobeaza vegetatie dezvoltata
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natural si/sau plantatd de om, care are rol
social, cultural sau de protectie a mediului si
care ajuta la asigurarea, cresterea sau
Tmbunatatirea calitatii mediului de viata uman
prin aportul estetic, ecologic si/sau prin
posibilitatea de recreere". Legea spatiilor verzi
24/2007 include in categoria de spatiu verde din
intravilan, urmatoarele suprafete cu vegetatie:
aliniamentul de arbori (de-a lungul cdilor de
comunicatie), baza sportiva sau de agrement,
cimitirul verde, cordonul forestier (care unesc
trupuri de pddure sau perdele de protectie),
gradina (comunitara, de condominiu,
institutionald, gradina zoologica), malul de apa
(suprafatda cu vegetatie de-a lungul cursurilor
sau corpurilor de apa, parcul cu diverse
specializari, sera; sistemul plantat de separare si
ghidare a carosabilului, terenuri umede,
mlastini, balti, smarcuri, zona de campare. Este
specificat ca baza sportiva sau de agrement sau
cimitirul sunt considerate spatii verzi cu conditia
sa includd minimum 30% suprafete plantate.

Spatiile verzi urbane sunt considerate, de multi
specialisti in domeniul urbanismului, ca fiind
spatii deschise din zonele urbane, acoperite in
principal de vegetatie, care sunt disponibile
direct (de exemplu, recreere activa sau pasiva)
sau indirect (de exemplu, influentd pozitiva
asupra mediului urban) pentru locuitori (Iraegui
etal., 2020).

Totodata, caracterul si valoarea peisajelor din
zonele limitrofe ale oraselor sunt determinate in
mare masura de spatiile lor verzi, conservate in
majoritatea  oraselor  europene  pentru
semnificatia lor ecologica sau istorica,
permanenta unor anumite spatii verzi relevante
jucand un rol cheie in modelarea peisajului
periurban al orasului (Romero et al., 2017).

3.1. Tipologii de spatii verzi si exemple

Spatiile verzi pot fi clasificate dupa diverse
criterii, cele mai utilizate fiind: nivelul de
accesibilitate, amplasamentul si destinatia.
Conform legii 24/2007, in intravilanul unei
localitati exista spatii verzi cu acces nelimitat,
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cu folosinta specializatd, pentru agrement,
pentru protectia lacurilor si cursurilor de apa,
pentru protectia infrastructurii tehnice si
paduri de agrement. Aceste tipuri de spatiu
verde ar mai putea fi grupate, dupa nivelul de
accesibilitate, Tn trei categorii: cu acces
nelimitat (parcurile, gradinile publice), cu
acces limitat (spatii verzi publice cu folosinta
specializata, pentru agrement, sport) si acces
restrictionat (institutii de stat sau private,
anumite zone rezidentiale).

Panduro si Veie (2013) propun opt tipuri de
spatii verzi (Tabelul 1), clasificarea fiind bazata
pe cantitatea si calitatea serviciilor oferite, si
pornind de la premisa ca accesibilitatea are un
rol important in definirea acestora. La acestea
se adauga inca doua criterii de evaluare a
spatiului  verde: nivelul de Iintretinere,
considerindu-se c¢a zonele cu Iintretinere
redusa pot avea un impact vizual negativ, si
utilizarea terenurilor din loturile invecinate, n
ideea ca anumite vecinatati pot scadea
substantial din atractivitatea unui spatiu
verde, de exemplu, industrie, cdi ferate sau
autostrazi (Panduro si Veie, 2013).

n aceasta clasificare, au fost incluse in categoria

“naturd” zonele mari de spatiu verde, mai putin

intretinute decat un parc, iar zonele comune

sunt ,,spatiile verzi comune” din comunitatile de
case sau ansambluri de blocuri care sunt
intretinute de asociatia de proprietari sau de

proprietari (Panduro si Veie, 2013).

Nor si Abdullah (2018) au dezvoltat un sistem de

clasificare al spatiilor verzi identificand sapte

criterii (Tabelul 2) care reprezinta structura si
functia spatiilor verzi urbane, fiind definite cinci
categorii de spatii verzi urbane:

* Spatiu verde de conservare - semnificativ
pentru conservarea resurselor naturale;
protectia florei si faunei, educatie si valoare
estetica (exemplu: rezervatie urband
forestiera)

* (Cale verde - zona cu vegetatie verde de-a
lungul drumului, caii ferate, cursului de apa
(exemplu: fasii de teren, drum si autostrada,
parau, parcela de teren)
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* Spatiu verde comunitar - parc situat in
apropierea zonelor rezidentiale si a
birourilor, de agrement local (exemplu: parc
publicc cum ar fi parc regional, parc
districtual, parc local, gradina de cartier)

* Spatiu verde rezidential - parc mic plantat
cu copaci si dotat cu loc de joaca, situat in
zone rezidentiale (exemplu: curtea casei, loc
de joaca, zona publica de relaxare, gradina
rezidentiala)

* Spatiu verde de agrement - ofera facilitati
pentru sport si jocuri (exemplu: teren de
fotbal, stadion, teren de golf)

Clasificarea spatiilor verzi poate sa aiba drept
criteriu si dimensiunea acestora, pornind de la
spatiile verzi de mici dimensiuni, cum ar fi
peticele verzi, scuaruri, gradini, aliniamente si
alte forme liniare care, impreuna, alcatuiesc
infrastructura verde care sustine biodiversitatea
urband, pana la suprafetele mari cum ar fi
parcul sau padurea-parc care au suprafete de
peste 20 de hectare. Acestea ar putea fi
incadrate 1n modelele de amenajare a
infrastructurii verzi la scara mare, identificate de
Meneguetti si Oliveira (2020) ca infrastructuri
conectate, cu forma variabila intre inel, stea si
forme liniare (Fig. 2).

in timp ce centurile verzi (green belt), prin
pozitionarea marginala, se distanteaza de
interiorul localitatii, atat “penele” verzi, cat si cdile
verzi pot traversa tesatura urbana si pot ajunge la
un numar mai mare de cartiere (Meneguetti si
Oliveira, 2020). Rezultd c3 aceste trei tipuri difera
ntre ele prin capacitatea de a cuprinde atat zonele
verzi existente din proximitate cat si spatiile verzi
raspandite in intreg orasul.

in ceea ce priveste spatile verzi de mici
dimensiuni, aportul acestora, dar si potentialul lor
de a oferi servicii ecosistemice mai diverse poate fi
mai mare n contextul unui management optim,
chiar daca din punct de vedere al serviciilor
culturale, multe dintre ele nu sunt percepute ca
spatii utilizabile din punct de vedere recreativ si
social (Centrul de Cercetare a Mediului si Efectuare
a Studiilor de Impact, 2021).

Lucrarile Conferintei de Cercetare in Constructii,
Economia Constructiilor, Urbanism, Amenajarea Teritoriului

Pagina 42



URBAN
INCD
INCERC

Institutul National de Cercetare-Dezvoltare in Constructii, Urbanism, si Dezvoltare Teritoriala Durabila URBAN-INCERC

Tabelul 1. Tipuri de spatiu verde si criterii de clasificare (Panduro si Veie, 2013). Legendd: H - nivel inalt, M -
nivel mediu, L - nivel scdzut .Pentru utilizarea terenurilor vecine: R - rezidential/comercial, | -

Accesibilitate

Externa

Interna

Sociala

Intretinere

Utilizarea terenurilor vecine

industrie/infrastructurd.

. Curte Teren Zona Teren Zona
Parc Lac Natura . . < .
biserica sportiv comuna agricol tampon
H H H H H M L L
H M M M H H L L
H H H M H M L L
H M L H M H/M M L
R R R R R R (R) |

Tabelul 2. Criterii si subcriterii utilizate pentru dezvoltarea sistemului de clasificare a spatiilor verzi urbane (Nor

Criteriu
I. Proportia

Il. Valoarea ecologica
Il. Tipul de vegetatie

IV. Perimetrul spatiilor verzi
urbane invecinate cu zona
construita

V. Amplasarea (pozitia)
VI. Facilitati publice prezente

VII. Functia

Green belt

>

g

1
3

-

<

si Abdullah, 2018).

Sub-criteriu
a. % de vegetatie
b. % de zona construita
fara vegetatie, mediu, inalt
vegetatie naturala, padure secundara, copaci tampon, copaci pentru umbra,
copaci stradali, plante ornamentale, iarba / pasune, pepiniera, arbusti

foarte mare (80-100%), mare (50-80%), scazut (20-50%), foarte scazut (0-20%)

rezidential, industrial, birouri, spatii magazine, spital, scoala, iraigatii, cimitir,
strada, zona verde

spatiu deschis/public, loc de joaca pt. copii, loc de joc, zona de picnic, cai
pietonale, piste biciclisti, teren fotbal, arena sportiva, stadion, teren de golf, lac
recreere, educatie, protectia si conservarea florei si faunei, polenizarea arborilor
si puietilor, estetica

Green wedge

&

b J‘

Greenway

| -

Fig. 2. Formele modelelor de amenajare a spatiului verde pe suprafete mari (Meneguetti si Oliveira, 2020).

Conservarea

biodiversitatii

4. Concluzii contributie legitima la sustenabilitatea urbana,
ea trebuie sa fie practicatd intr-o maniera
transdisciplinara (Ahern, 2007), asa cum si rolul

urbane si si beneficiile furnizate de aceasta sunt atat de

functionalitatea infrastructurii verzi depind de
cat de bine sunt proiectate si gestionate zonele
cu care se nvecineaza (Hostetler et al., 2011).
Pentru ca infrastructura verde sa aibda o

natura ecologicad, economica cat si sociala.

Existenta unor multiple formulari ale definitiei
pentru infrastructura verde si elementele
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acesteia, ca si inexistenta unui sistem de
clasificare formal, clar si larg acceptat, fac
dificila analiza problematicii acestui tip de
infrastructura, in special in relatia cu domeniul
planificarii teritoriale.

Pentru evitarea situatiilor in care spatiile verzi
urbane cu suprafete mari sunt desfiintate prin
diverse cai, in folosul investitorilor imobiliari, se
impune introducerea unor reglementari mai
clare privind statutul acestor zone si pastrarea
integritatii acestora.

Sunt esentiale actiuni de educare si informare
a comunitatii privind importanta si beneficiile
aduse de spatiile verzi si necesitatea intretinerii
si extinderii infrastructurii verzi in mediul
urban.

Spatiul verde, ca element fundamental al
ecosistemului urban, este influentat de
extinderea urbanad, dar si de modul in care este
perceput de cei care il utilizeaza, iar pentru a
sublinia importanta existentei sale, este
necesara integrarea sa, in structura urbana, ca
infrastructura de importanta similara celorlalte
infrastructuri edilitare.

5. Multumiri

Aceasta prezentare este sustinutda de
proiectul PN 23 35 06 01 cu titlul ” Sistem
integrat informatico-urbanistic de evaluare a
infrastructurii  verzi albastre la nivelul
municipiilor si oraselor din Romania in
vederea implementarii in planurile de
dezvoltare urbanistica. Studiu de caz:
Municipiul Ramnicu Valcea”, finantat de
Ministerul Cercetarii, Inovarii si Digitalizarii si
realizat Tn  cadrul Programului Nucleu
ECODIGICONS.
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