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THE EVOLUTION OF URBAN GREEN SPACES (UGS).
CASE STUDY: SOUTH-WEST OLTENIA REGION

DRAGULEASA Ionut-Adrian, CURCAN Gheorghe, MAZILU Mirela,
CIOBOIU Olivia, MARINESCU Ioan Eustatiu

Abstract. Urban green spaces are a necessity in the innovative-sustainable and modern development of municipalities/cities, as they
must ensure the reduction of the negative effects of climate change and atmospheric pollution on the environment, but at the same time,
the supply of ecosystem services for resident urban communities must be ensured. The urban green space information of the Oltenia
Region from 1960 and 2020 was used as basic statistical data for the study. The spatiotemporal characteristics of UGS changes in urban
localities in the SW Oltenia region were analysed using the urban green space index; at the same time, the areas of green space (ha)
were compared, in order to capture the evolution of UGS in the five counties of the region.
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Rezumat. Evolutia spatiilor verzi urbane (UGS-uri). Studiu de caz: Regiunea Sud-Vest Oltenia. Spatiile verzi urbane
sunt o necesitate Tn dezvoltarea inovativ-durabila si moderna a municipiilor/oraselor, acestea trebuie sa asigure diminuarea efectelor
negative ale schimbarilor climatice si ale poludrii atmosferice mediului ambiant, dar 1n acelasi timp se impune asigurarea furnizarii de
servicii ecosistemice catre comunitatile urbane rezidente. Informatiile spatiilor verzi urbane ale Regiunii Oltenia din 1960 si 2020 au
fost utilizate ca date statistice de baza ale studiului. Caracteristicile spatio-temporale ale schimbarilor UGS din localitatile urbane din
regiunea SV Oltenia, au fost analizate folosind indicele spatiului verde urban; totodata, au fost comparate suprafetele spatiului verde
(ha), pentru evolutia UGS 1n cele cinci judete ale regiunii.

Cuvinte cheie: spatii verzi urbane, regiune, suprafata, populatie, Indicele Spatiului Verde Urban.

INTRODUCTION

The urban green space (UGS) is “the green lung of cities and usually performs important functions such as
absorbing pollutants and rainwater and mitigating urban heat” (POUYA & AGHLMAND, 2022). They are absolutely
necessary for the expansion and development of natural elements in urban spaces (LIU et al., 2022).

The UGS supports the natural environment structure, representing the only spatial entity with a natural biological
activity and regeneration mechanism in the urban ecosystem of a region (ZOU & WANG, 2021). The increase in
population in urban areas will necessarily lead to the continuous expansion of urbanized areas throughout the development
region.

Half of humanity lives in urban areas worldwide (2 billion people) and, by 2050, it is estimated that this will
increase to nearly 7 billion people living in urban areas (***. UN.DESA, 2019). The expansion of urban areas is the main
cause for the reduction of green urban space (NOR et al., 2017), and the result of this expansion is the transformation of
green spaces into construction land (WU et al., 2019).

The urbanization process had negative results: the natural environment degradation and the loss of global
biodiversity (SETO et al., 2012), so the dynamics of green urban spaces has become an extremely important topic in the
sustainable development of urban areas (WU et al., 2019).

Currently, the health crisis associated with the SARS-CoV-2 virus has further highlighted the need for green
spaces in people's lives and the importance of their ecosystem services (KABISCH et al., 2021). Parks in particular (for
example, the Youth Park is a hub in Bucharest's green infrastructure network), as areas that host numerous artistic and
relaxation activities (STOIA et al., 2022), are spaces of great importance for urban populations (FAN & LUO, 2021).

The UGS can contribute to environmental benefits, such as the provision of ecosystem services (GAVRILIDIS
etal., 2019; 2020): conserving the biodiversity of parks and gardens in the urban environment and regulating the climate,
but also to economic profitability (WEY et al., 2022) of a certain area — for example, the urban pole centre of regional
development in Oltenia, Craiova Municipality.

The need to seek refuge in nature has become a reality for more and more people who want to escape the stress
of everyday activities. The beauty of nature, the landscape's panorama, the architecture of buildings and parks, and the
harmony of lines, shapes, spaces and colours have a great influence on the human psyche and the general state of human
health (GREEN et al., 2004, quoted by BERES & VOICULESCU, 2005, VILCEA et al., 2014).

In Romania, the reduction in the surface of UGSs as a result of the accelerated process of private land retrocession
and the informal aspect of urban planning have become quite normal (IOJA, 2009, quoted by BADIU, 2019, p. 43), which
is also due a weak legislative framework and its frequent changes, in accordance with the interests of the responsible
authorities (ONOSE et al., 2023).

Considering this and in accordance with GEO no. 195/2005 on environmental protection, Romania had to ensure
by 2015, a value of 26 m? of urban green space per inhabitant, in all cities, regardless of their characteristics (BADIU et
al., 2016; BADIU, 2019, p. 43).
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The importance of the quantitative evaluation of urban green infrastructures in Romanian cities is also supported by
the lack of information regarding the size, structure and determining factors in the definition of urban green spaces. Even though
the obligation to create local registers of green spaces for each city has been stipulated in the national legislation since 2007,
they have only been completed in 23% of the cities. Also, because the methodology for evaluating urban green spaces in
Romania is not clarified, targets are difficult to monitor in this context (BADIU, 2019, p. 44).

On account of the reduction of UGS in our country, by means of Government Emergency Ordinance (GEO) no.
114/2007 for the amendment and completion of GEO no. 195/2005 regarding the protection of the environment, local
public administration authorities have the obligation “to ensure an area of green space of at least 20 m?/inh., until
December 31, 2010, and of at least 26 m?/inh., until 31 December 2013 (art. |1, paragraph 1).

Structural elements of green spaces can be defined by the shape, surface or distribution of vegetation that make
them up (LANCASTER & REES, 1979; KONG & NAKAGOSH]I, 2006; MORGAN GROVE et al., 2006; BADIU, 2019,
p. 30). Also, the shape and size of UGS amplify or diminish the impact that vicinity elements have on them (BADIU,
2019, p. 30).

Linear elements, such as street alignments or corridors located along the hydrographic network (ARRIF et al.,
2011), will present a more pronounced border effect, compared to a park where the distance from the periphery to the
central point is greater (PRIMACK et al., 2008; BADIU, 2019, p. 30.; VILCEA & SOSEA, 2020).

Current approaches emphasize the importance of public accessibility, in the context in which the urban green
space can address physical, psychological and financial barriers (GRADINARU et al., 2023). The sustainable
management of green urban spaces is very important in the context of the need for green space per capita. UGSs may be
managed privately (gardens of individual residential spaces), publicly (urban parks, street alignments) or semi-publicly
(gardens of institutions or schools) (CVEJIC et al., 2015; BADIU, 2019, p. 22).

DATA & METHODS

Field of study. The South-West Oltenia Region is made up of five counties: Dolj, Olt, Gorj, Valcea and
Mehedinti. The region has 28 urban localities — five are county seat municipalities — Craiova, Slatina, RAmnicu Valcea,
Targu Jiu and Drobeta Turnu-Severin, and 23 towns (Fig. 1).

The climate of Oltenia is temperate continental with sub-Mediterranean influences, especially in the south-western
and western half, and continental influences in the eastern and south-eastern half (MARINICA & MARINICA, 2016).
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Figure 1. The location of Oltenia within Romania and of cities in the South-West Oltenia Region.
Source: authors' processing of data http://www.geo-spatial.org/
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Methods and gathering of statistical data. For the 21% century, the geographic information system (GIS)
represents a tool for investigating and evaluating the spatiotemporal dynamics of changes in the urban green spaces within
a territory (example: South-West Oltenia Region).

For the achievement of the study area, we used the development of the spatial database, which was made using
the ArcGIS 10.1 software tool, as well as the Excel spreadsheet software, part of the Office package, for calculating the
Urban Green Space Index. The software (ArcGIS) has functions that allow for an analysis of the raster and/or vector data
sets.

In order to create the map of green spaces at the level of the analysed unit, we downloaded the data from the
website https://land.copernicus.eu/local/urban-atlas, for the year 2018.

To carry out this study, we used statistical data at the level of urban administrative-territorial unit, taken from
the National Institute of Statistics of Romania, e.g. the data series from TEMPO online database. The data refers to the
surface of green spaces at regional level (2020), green spaces at local level (2020), surface of green space in the county
seat (1960-2020 expressed in ha) and, last but not least, the number of inhabitants in the county seat (1 July 2020).

Calculation of the Urban Green Space Index (DINDA et al., 2021;
https://insse.ro/cms/files/site_podca/actualizari/manual_preview%208.pdf)

= SUGS
lugs = / Protar where,

lues — Green Urban Space Index
Sues— Surface of the green space urban in the county seat (ha)
Piwotal — Number of residents in the county seat - 1 July 2020

The UGS analysis, by calculating the urban green space index, highlights the areas with a low/high green space;
this indicator is important in order to improve the health and well-being of the residents of the analysed cities.

By calculating the lycs we aimed to show which cities reach the European Union standards (26m?/inh.), but also
the standards of the World Health Organization - the ideal UGS should be 50 m? (POUYA & AGHLMAND, 2022) and
a minimum of 9 m? of green space per person (SHEKHAR & ARYAL, 2019). Another objective of this study was to
assess the evolution of the UGS surface over the last 60 years.

In conclusion, the purpose of the research was to evaluate the UGS index per capita and to investigate its
distribution in the territory, by using the GIS software.

RESULTS & DISCUSSIONS

Evolution of the UGS surface in South-West Oltenia Region. In the South-West Oltenia Development Region,
green spaces occupy an area of 2,799 ha, representing 10% of the national total of this category of land in 2020 (Fig. 2).

B Northwest BCentral Biorth-East B South-East

B 5outh-Muntenia@Bucharest-lifor OSouth-West BWest

Figure 2. Percentage distribution of green spaces by development regions
Source: authors' processing of data insse.ro, 2022.
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Analysing (Fig. 3) the geospatial data from Copernicus, for the year 2018, it is found that the urban area of
Slatina Municipality has the largest part of green spaces in the central area, compared to the other county seat localities
where the urban green spaces are dispersed in the territory from the centre to the peripheral areas.
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Figure 3. Green Urban Spaces 2018; Source: data https://land.copernicus.eu/local/urban-atlas.

As for the surface and share of green spaces in the territory, Dolj County stands out (Fig. 4), since 45% of the
green spaces area in Oltenia is concentrated in Dolj County. At the opposite pole, we find the Gorj County with only 5%
of the green spaces area in the region, which represents the lowest area of green space in the southwest part of Romania.

Current remote sensing programs, for example Copernicus (HARRIS & BAUMANN, 2015) and Landsat (ZHU
et al., 2019) not only provide historical data in time and space, but also facilitate access to recently acquired data
(SHAHTAHMASSEBI et al., 2021).

1400 45%G 50%
1200 .
- 40%
1000 +——
£ s00 — S 30%
2 18% 18% :
E 00 . 14%% . - 20%
400 . | —
200 N 1%
1253 . 492 4035 496
0 T T T T 0%
Dolj Gory Mehedinti Olt Vilcea
County L
Surface ol }Percentage distribution

Figure 4. The area/share of green space per county 2020; Source: authors' processing data insse.ro, 2022.
The retrospective analysis of the green urban space surface within the municipalities and towns of South-West

Oltenia Development Region, for the period 1960-2020, allows us to state that the arrangement of green spaces in the
context of measures to improve living conditions has increased considerably year after year (Figs. 5 a, b, c, d, e).
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According to statistical data during 1960-1965, in the Gorj County (Fig. 5a), Targu Jiu Municipality recorded a
surface of green space of 76 ha; also, in the same period, Motru, Targu Carbunesti, Novaci, Ticleni and Rovinari did not
register a single hectare of green space.

At the regional level, the largest area of UGS was registered by the Municipality of Craiova (Fig. 5b). In the
period 2015-2020, the city had a total surface of 1,040 ha, compared to 1960, when it only had an area of 64 ha. The
increase was determined by the expansion, the development, and the modernization of UGS (i.e. Nicolae Romanescu
Park, Tineretului Park, English Park, Lunca Jiului Park, National Theatre Park, Botanical Garden, Buzesti Brothers
Garden). The Nicolae Romanescu Park is located in the southern part of Craiova, being one of the most valuable
monuments of landscape architecture in the country (FIRAN & FIRESCU, 1982, p. 129); it represents the largest area of
UGS.
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Figure 5a. Evolution of UGS in Gorj County; Source: authors' processing data MUJA, 1984; insse.ro, 2022.

The special value of this park is shown by the extremely large number of specimens of trees and ornamental
shrubs, brought from several continents and acclimatized to the latitude of the Municipality of Craiova, some of which
are extremely rare in Romania (COCEAN et al., 2011, p. 27): Taxodium distichum — pond cypress (originally from North
America), Pinus excelsa — Himalayan pine, Abies pinsapo — Spanish fir, Corylus colurna — Turkish hazel, Alnus glutinosa
laciniata — alder with very finely divided leaves, Fague moesiaca — Balkan beech, Quercus robus — pediculate oak,
Quercus borealis (Q. rubra) — red oak, Celtis occidentalis — heartwood of North American origin, Junglas nigra — black
walnut, Platanus hybrida — plane tree, Sophora japonica — Japanese acacia, Acer saccharinum — sweet maple, Ptelea
trifoliata — North American tree, Aesculus carnea — hybrid red chestnut.
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Figure 5h. Evolution of UGS in Dolj County; Source: authors' processing data MUJA, 1984; insse.ro, 2022.

Drobeta Turnu Severin, the capital of the Mehedinti County (Fig. 5c), registered an increase in green space of
185 ha from 1960 to 2000, compared to the other four towns where the smallest areas were registered. Thus, a strategy
for increasing and developing the urban green space is required in Orsova, Strehaia, Baia de Arama and Vanju Mare. For
example, any land outside the built-up area can be transformed into urban space, resulting in the development of new
urban green spaces (i.e. increasing the index of urban green space/capita).
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Figure 5¢. Evolution of UGS in Mehedinti County; Source: authors' processing data MUJA, 1984; insse.ro, 2022.

In the case of the Olt County, Slatina recorded an upward trend from 1965 to 1981, followed by a slight decrease from
2000 to 2020 (Fig. 5d). Also, there is an obvious growth in green space during 1970-1993 in Driganesti-Olt.
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Figure 5d. Evolution of UGS in Olt County; Source: authors' processing data MUJA, 1984; insse.ro, 2022.

For the Valcea County, seven towns were analysed (Fig. 5e), with theRamnicu-Valcea Municipality recording a
maximum value in 1993 (350 ha); at the opposite pole, the lowest surface was recorded in Ocnele Mari. The decrease in
the area of UGS after year 2000 is due to the increase in surfaces used for the construction of blocks, i.e. urban land
surfaces were automatically transformed into building spaces (outside built-up area). From our point of view, these
decreases cause health problems for the population and, at the same time, a discomfort caused by the lack of spaces
designed specifically for rest and recreation.
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Figure 5e. Evolution of UGS in Valcea County; Source: authors' processing data MUJA, 1984; insse.ro, 2022.
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Based on the data analysed for the year 2020, the green space surface in the county seat (ha) was assessed for
each of the five counties. Thus, the first place belongs to Biile Olanesti with 141.66 m?inh., followed by Biile Govora
with 78.68 m?/ inh., followed by Baia de Arami in the third place with 77.85 m?/ inh. The last two places were occupied
by the Municipality of Targu Jiu with 6.45 m?/ inh. and Rovinari, with a value of 3.04 m? inh. (Fig. 6 and Table 1).

The following towns registered values above the regional average (33.44 m? inh.): Craiova (34.77 m?/inh.),
Drobeta-Turnu Severin (34.57 m?/inh.), Ticleni (34.95 m?/inh.), Novaci (40.96 m?inh.), Orsova (45.30 m?/inh.),
Cilimianesti (59.59 m%inh.), Baia de Aramai (77.85 m?/inh.), Biile Govora (78.68 m?/inh.), and Biile Olanesti, which
recorded the highest value, namely 141.66 m?/inh.
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Figure 6. Green Urban Space Index in 2020; Source: authors' own processing in the GIS software.

Table 1. Green Space Indicators for South-West Oltenia Development Region Urban Environment (2020).

Crt. County Urban settlements Inhabitants (July 1, 2020) Total surface GS/inh. (m%inh.)
no. of GUS (ha)

L Dolj Craiova 298,952 1040 34.77
2. Dolj Calafat 17,574 52 29.58
3. Dolj Filiagi 18,025 60 33.28
4, Dolj Bailesti 19,294 58 30.06
5. Dolj Segarcea 7,912 20 25.27
6. Gorj Targu Jiu 94,441 61 6.45

7. Gorj Motru 21,364 16 7.48

8. Gorj Targu Carbunesti 8,569 12 14.00
9. Gorj Novaci 5,614 23 40.96
10. Gorj Ticleni 4577 16 34.95
11. Gorj Rovinari 13,115 4 3.04

12. Mehedinti Drobeta-Turnu Severin 105,266 364 34.57
13. Mehedinti Orsova 12,140 55 45.30
14. Mehedinti Strehaia 10,978 16 14.57
15. Mehedinti Baia de Arama 5,523 43 77.85
16. Mehedinti Vénju Mare 5,828 14 24.02
17. Olt Slatina 82,230 146 17.75
18. Olt Caracal 33,601 62 18.45
19. Olt Bals 20,298 61 30.05
20. Olt Corabia 17,024 43 25.25
21. Olt Draganesti-Olt 11,646 29 24.90
22. Valcea Ramnicu Valcea 117,214 240 2047
23, Valcea Biiile Govora 2,669 21 78.68
24, Valcea Biile Olanesti 4,447 63 141.66
25. Valcea Ocnele Mari 3,452 6 17.38
26. Valcea Calimanesti 8,726 52 59.59
27. Valcea Dragisani 20,028 63 31.45
28. Vélcea Horezu 6,865 10 14.56

Source: processing data insse.ro, own calculations
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Benefits of urban green spaces. UGSs, such as parks, provide an important place for people to be active
(MACINTYRE et al., 2008): the Nicolae Romanescu Park and Tineretului Park in the Municipality of Craiova, botanical
gardens, gardens surrounding blocks, all of them provide a series of potential benefits to the residents of Oltenia. Thus,
the accessibility of UGs for the population positively influences the performance of physical activities, but also their
frequency (COOMBES et al., 2010).

The exposure, the use and the visitation of UGSs can significantly improve the physical and mental health of the
population, through physical exercise, social interaction, recreation and rest (KACZYNSKI & HENDERSON, 2007,
ARTMANN et al., 2017) for urban residents (MARINESCU & CURCAN, 2021), simultaneously decreasing the levels
of anxiety and stress (TYRVAINEN et al., 2014; COX etal., 2017; HAZER et al., 2018; LI et al., 2018), to which we can
also add the optimization of the state of mind and respiratory conditions.

UGSs can represent real opportunities for society, as individuals come into direct contact with the natural
environment (LEE et al., 2015). Such direct contact has positive restorative effects on mental health and well-being and
may actually help to provide a barrier against unpleasant/stressful events in one's life (NILSSON et al., 2011; VAN DEN
BERG et al., 2010).

These benefits for physical and mental health can become even more critical in times of crisis (VAN DEN BERG
et al., 2010), for example: the economic crisis of 2008-2010 and the economic crisis caused by the new virus (SARS-
CoV-2) (SAMUELSSON et al., 2020; MCCUNN, 2021; DRAGULEASA & MAZILU, 2022; MAZILU et al., 2023), as
residents face increased stress related to economy, health, sadness, isolation, but also to limited mobility during
implementation of social distancing policies and laws (BROOKS et al., 2020).

Even so, the use of urban green spaces during the Covid-19 pandemic may be limited by people's lack of access to
UGSs, in addition to the temporary closure of parks and facilities (LOPEZ et al., 2021) and activities related to some destinations'
overcrowding (DRAGULEASA et al., 2023). This presents a unique challenge for governments and town institutions to decide
how to safely and rationally manage UGSs during an economic or health crisis (LOPEZ et al., 2021).

CONCLUSIONS

The green urban spaces within the South-West Oltenia Development Region are relevant for the process of urban
planning, territorial-administrative planning and geographical space organization. In accordance with what has been listed
previously, in order to determine the areas with a deficit of green urban space from a functional point of view, information
is needed regarding the form, distribution, and categories of green space to be created for an environment that satisfies
the population need to relax in an unpolluted space and a healthy living environment.

Also, for a sustainable preservation of biodiversity, urban spaces are a generator of new habitats for plant and
animal species and, last but not least, they represent a balance between natural areas (forest ecosystems) and urban space
or peripheral areas that are to be developed from an economic point of view.

In the South-West Oltenia Development Region, green spaces are holding a surface of 2,799 ha, the occupied
percentage representing 10% of the national total of this category of land.

The approach proposed in this paper for the analysis of the time evolution of the area of urban green spaces depends
on the availability and collection of data sets: the area of urban green space (ha) and the population of the 28 towns.

The analysis of the index of urban green space per capita showed that three towns (Targu Jiu, Motru and
Rovinari) out of 28 do not have the minimum green space per capita recommended by the WHO for a healthy life; thus,
all the other obtained values (25 towns) have a UGS index above the WHO minimum value.

In conclusion, according to the recommended European average of 26 m?inh., in 2020, it can be seen that two
municipalities (Craiova and Drobeta-Turnu Severin) and 12 towns (Calafat, Bailesti, Filiasi, Bals, Dragasani, Ticleni, Novaci,
Orsova, Calimanesti, Baia de Arama, Baile Govora and Baile Olanesti) have exceeded this recommendation. Thus, after
calculating the green urban spaces index, it was found that the towns of the VValcea County have the highest values.

ACKNOWLEDGMENTS

The authors thank the anonymous reviewers as well as the editors for their time and effort in providing feedback
on the evaluation of this research paper.

CONFLICTS OF INTEREST
The authors declare no potential conflict of interest concerning the research.

FUNDING
This research received no external funding.

213



Muzeul Olteniei Craiova. Oltenia. Studii si comunicari. Stiintele Naturii. Tom. 40, No. 1/2024 ISSN 1454-6914

REFERENCES

ARRIF T., BLANC N., CLERGEAU, P. 2011. Trame verte urbaine, un rapport Nature — Urbain entre géographie et
écologie. Cybergeo: European Journal of Geography, Environnement. Nature Press. Paysage: 574.

ARTMANN M., CHEN X., I0JA C., HOF A., ONOSE D., PONIZY L., LAMOVSEK A. Z., BREUSTE J. 2017. The
role of urban green spaces in care facilities for elderly people across European cities. Urban forestry & urban
greening. Elsevier. Paris. 27: 203-213. https://doi.org/10.1016/j.ufug.2017.08.007 (accessed March, 2023).

BADIUD. L., I0JA C. I., PATROESCU M., BREUSTE J., ARTMANN M., NITA M. R., GRADINARU S. R., HOSSU
C. A, ONOSE D. A. 2016. Is urban green space per capita a valuable target to achieve cities’ sustainability
goals? Romania as a case study. Ecological indicators. Scimago Press. London. 70: 53-66.
https://doi.org/10.1016/j.ecolind.2016.05.044 (accessed March, 2023).

BADIU D. L. 2019. Metode de evaluare a infrastructurilor verzi urbane din Roménia. Edit. Universitatii din Bucuresti.
123 pp.

BERES L. & VOICULESCU M. 2005. Situatia actuala a Spatiilor verzi din Municipiul Arad si impactul acestora asupra
populatiei. Seria Stiintele Vietii. Studia Universitatis ,,Vasile Goldis”. 15: 27-32.

BROOKS S. K., WEBSTER R. K., SMITH L. E., WOODLAND L., WESSELY S., GREENBERG N., RUBIN G. J.
2020. The psychological impact of quarantine and how to reduce it: rapid review of the evidence. The Lancet.
The Lancet Publishing Group. London. 395(10227): 912-920. https://doi.org/10.1016/S0140-6736(20)30460-8
(accessed March, 2023).

COCEAN P. (Coord.)., ZOTIC V., PUIU V., VRABETE M., PLENICEANU V., TOMESCU V., CIANGA N., COCEAN
R.,BOTAN C.,ILOVAN O., IRIMUS, I., DEZSI S., SURD V., MOLDOVAN F., BODOCAN V., GRIGORAS
C., VESCAN I, IPATIOV F., CROITORU A., SERBAN GH., PACURAR AL., FILIP S., HOLOBACA 1.,
MARINESCU I., BOENGIU S., GOLEA C., CURCAN GH., MARINESCU E., VLADUI A., POPESCU L.,
MAN T., MOLDOVAN C., LICURICI M., IONUS O., BOIA N. 2011. Strategii de dezvoltare urband. Studiu
de caz: Municipiul Craiova. Edit. Presa Universitara Clujeana. Cluj-Napoca. 226 pp.

COOMBES E., JONES A. P., HILLSDON M. 2010. The relationship of physical activity and overweight to objectively
measured green space accessibility and use. Social Science & Medicine. Elsevier. Paris. 70(6): 816-822.
https://doi.org/10.1016/j.socscimed.2009.11.020 (accessed March, 2023).

COX D. T. C.,, SHANAHAN D. F., HUDSON H. L., PLUMMER K. E., SIRIWARDENA G. M., FULLER R. A,
ANDERSON K., HANCOCK S., GASTON K. J. 2017. Doses of neighborhood nature: the benefits for mental
health  of  living  with  nature. BioScience. Oxford University  Press. 67(2): 147-155.
https://doi.org/10.1093/biosci/biwl73 (accessed April, 2023).

CVEJICR,, ELER K., PINTAR M., ZELEZNIKAR S., HAASE D., KABISCH N., STROHBACH M. 2015. A typology
of urban green spaces, ecosystem provisioning services and demands (Vol. EU FP7 (ENV.2013.6.2-5-603567)
GREEN SURGE project (2013-2017)). 130 pp.

DINDAS., CHATTERJEE N. D., GHOSH S. 2021. An integrated simulation approach to the assessment of urban growth
pattern and loss in urban green space in Kolkata, India: A GI1S-based analysis. Ecological Indicators. Scimago
Press. London. 121: 107178. https://doi.org/10.1016/j.ecolind.2020.107178 (accessed March, 2023).

DRAGULEASA 1.-A. & MAZILU M. 2022. Post-COVID-19 pandemic tourism development paradigm — Wellness
tourism —. Emerging Markets Economics and Business. Contributions of Young Researchers. Proceedings of the
13th International Conference of Doctoral Students and Young Researchers, Oradea. University Press. Oradea:
95-99.

DRAGULEASA I|.-A., NITA A., MAZILU M. 2023. Capitalization of Tourist Resources in the Post-COVID-19 Period—
Developing the Chorematic Method for Oltenia Tourist Destination, Romania. Sustainability. MDPI Press.
London. 15(3): 2018. https://doi.org/10.3390/su15032018 (accessed April, 2023).

FAN Y. & LUO J. M. 2021. Development of a measurement scale for residents’ attitudes toward leisure activities in
urban parks. Journal of Outdoor Recreation and Tourism. Elsevier. Paris. 33:  100360.
https://doi.org/10.1016/j.jort.2020.100360 (accessed March, 2023).

FIRAN F. & FIRESCU Al. 1982. Ghid de oras. Craiova. Edit. Sport-Turism, Intreprinderea poligrafica Sibiu, Republica
Socialistd Roméania. 187 pp.

GAVRILIDIS A. A, NITA M. R., ONOSE D. A., BADIU D. L., NASTASE I. I. 2019. Methodological framework for
urban sprawl control through sustainable planning of urban green infrastructure. Ecological Indicators. Scimago
Press. London. 96(2): 67-78. https://doi.org/10.1016/j.ecolind.2017.10.054 (accessed March, 2023).

GAVRILIDIS A. A., POPA A. M., NITA M. R., ONOSE D. A., BADIU D. L. 2020. Planning the “unknown”: Perception
of urban green infrastructure concept in Romania. Urban Forestry & Urban Greening. Elsevier. Paris. 51:
126649. https://doi.org/10.1016/j.ufug.2020.126649 (accessed March, 2023).

GRADINARU S. R., ONOSE D. A, OLIVEIRA E., SLAVE A. R., POPA A. M., GAVRILIDIS A. A. 2023. Equity in
urban greening: Evidence from strategic planning in Romania. Landscape and Urban Planning. Elsevier. Paris.
230: 104614. https://doi.org/10.1016/j.landurbplan.2022.104614 (accessed March, 2023).

214


https://doi.org/10.1016/j.ufug.2017.08.007
https://doi.org/10.1016/j.ecolind.2016.05.044
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/j.socscimed.2009.11.020
https://doi.org/10.1093/biosci/biw173
https://doi.org/10.1016/j.ecolind.2020.107178
https://doi.org/10.3390/su15032018
https://doi.org/10.1016/j.jort.2020.100360
https://doi.org/10.1016/j.ecolind.2017.10.054
https://doi.org/10.1016/j.ufug.2020.126649
https://doi.org/10.1016/j.landurbplan.2022.104614

DRAGULEASA Ionut-Adrian ~ CURCAN Gheorghe ~ MAZILU Mirela ~ CIOBOIU Olivia ~ MARINESCU Ioan Eustatiu

GREEN E., SHORT S., STUTT E., HARRISON P. T. 2004. Protecting environmental quality and human health:
strategies for harmonization. Sci Total Environ. Institute for Environmental and Health. University of Leicester:
28-35.

HARRIS R. & BAUMANN I. 2015. Open data policies and satellite Earth observation. Space Policy. Elsevier. Paris. 32:
44-53. https://doi.org/10.1016/j.spacepol.2015.01.001 (accessed March, 2023).

HAZER M., FORMICA M. K., DIETERLEN S., MORLEY C. P. 2018. The relationship between self-reported exposure
to greenspace and human stress in Baltimore, MD. Landscape and Urban Planning. Elsevier. Paris. 169: 47-56.
https://doi.org/10.1016/j.landurbplan.2017.08.006 (accessed April, 2023).

IOJA I. C. 2009. Metode si tehnici de evaluare a calitdtii mediului in aria metropolitand a municipiului Bucuresti. Edit.
Universitatii din Bucuresti. 260 pp.

KABISCH N., KRAEMER R., MASZTALERZ O., HEMMERLING J., PUFFEL, C., HAASE D. 2021. Impact of summer
heat on urban park visitation, perceived health and ecosystem service appreciation. Urban Forestry & Urban
Greening. Elsevier. Paris. 60: 127058. https://doi.org/10.1016/j.ufug.2021.127058 (accessed March, 2023).

KACZYNSKI A. T. & HENDERSON K. A. 2007. Environmental correlates of physical activity: a review of evidence
about parks and recreation. Leisure sciences. Taylor & Francis Press. London. 29(4): 315-354.

KONG F. & NAKAGOSHI N. 2006. Spatial-temporal gradient analysis of urban green spaces in Jinan, China. Landscape
and urban Planning. Elsevier. Paris. 78(3): 147-164.

LANCASTER R. K. & REES W. E. 1979. Bird communities and the structure of urban habitats. Canadian Journal of
Zoology. Canadian Science Publishing. Toronto. 57(12): 2358-2368.

LEE A. C. K., JORDAN H. C., HORSLEY J. 2015. Value of urban green spaces in promoting healthy living and
wellbeing: prospects for planning. Risk Management and Healthcare Policy. Scimago Press. London. 8: 131-
137. https://doi.org/10.2147/RMHP.S61654 (accessed April, 2023).

LID.,DEALB., ZHOU X., SLAVENAS M., SULLIVAN W. C. 2018. Moving beyond the neighborhood: Daily exposure
to nature and adolescents’ mood. Landscape and Urban Planning. Elsevier. Paris. 173: 33-43.
https://doi.org/10.1016/j.landurbplan.2018.01.009 (accessed April, 2023).

LIU J., ZHANG L., ZHANG Q., LI C., ZHANG G., WANG Y. 2022. Spatiotemporal evolution differences of urban
green space: A comparative case study of Shanghai and Xuchang in China. Land Use Policy. Elsevier. Paris:
112. https://doi.org/10.1016/j.landusepol.2021.105824 (accessed February, 2023).

LOPEZ B., KENNEDY C., FIELD C., MCPHEARSON T. 2021. Who benefits from urban green spaces during times of
crisis? Perception and use of urban green spaces in New York City during the COVID-19 pandemic. Urban
Forestry & Urban Greening. Elsevier. Paris. 65: 127354, https://doi.org/10.1016/j.ufug.2021.127354 (accessed
April, 2023).

MACINTYRE S., MACDONALD L., ELLAWAY A. 2008. Do poorer people have poorer access to local resources and
facilities? The distribution of local resources by area deprivation in Glasgow, Scotland. Social Science & Medicine.
Elsevier. Paris. 67(6): 900-914. https://doi.org/10.1016/j.socscimed.2008.05.029 (accessed March, 2023).

MARINESCU I. E. & CURCAN GH. 2021. Recreational quality of urban green spaces. Case study — Craiova. Series:
Geography. University of Craiova. 21: 29-38. https://analegeo.ro/wp-content/uploads/2021/06/3.-Marinescu-
Curcan-29-38-bun.pdf (accessed April, 2023).

MARINICA I. & MARINICA A. F. 2016. Variabilitatea climaticd in Oltenia si schimbari climatice. Edit. Universitaria,
Craiova. 306 pp.

MAZILU M., NITA A., DRAGULEASA I.-A. 2023. Resilience of Romanian Tourism to Economic Crises and Covid-
19 Pandemic. WSEAS Transactions on Business and Economics. Scimago Press. London. 20: 328-341. DOI:
10.37394/23207.2023.20.31 (accessed April, 2023).

MCCUNN L. J. 2021. The importance of nature to city living during the COVID-19 pandemic: Considerations and goals
from  environmental  psychology. Cities &  Health. Taylor &  Francis. 5.  S$223-S226.
https://doi.org/10.1080/23748834.2020.1795385 (accessed April, 2023).

MORGAN GROVE J.,, CADENASSO M.L., BURCH Jr., W.R.,, PICKETT S.T., SCHWARZ K., O’NEIL-DUNNE J.,
WILSON M., TROY A., BOONE C. 2006. Data and methods comparing social structure and vegetation structure
of urban neighborhoods in Baltimore, Maryland. Society and Natural Resources. IASNR Press. London. 19(2):
117-136.

MUJA S. 1984. Spatiile verzi in sistematizarea teritoriului si localitatilor. Edit. Ceres. Bucuresti. 255 pagini.

NILSSON K., SANGSTER M., KONIJNENDIJK C. C. 2011. Forests, trees and human health and well-being:
Introduction. In: Forests, Trees and Human Health. Springer, Dordrecht: 1-19 https://doi.org/10.1007/978-90-
481-9806-1_1 (accessed April, 2023).

NOR A. N. M., CORSTANIJE R., HARRIS J. A., BREWER T. 2017. Impact of rapid urban expansion on green space
structure. Ecological Indicators. Scimago Press. London. 81: 274-284.
https://doi.org/10.1016/j.ecolind.2017.05.031 (accessed February, 2023).

POUYA S. & AGHLMAND M. 2022. Evaluation of urban green space per capita with new remote sensing and
geographic information system techniques and the importance of urban green space during the COVID-19
pandemic. Environmental Monitoring and Assessment. Springer. Berlin. 194(9): 633.
https://doi.org/10.1007/s10661-022-10298-z (accessed February, 2023).

215


https://doi.org/10.1016/j.spacepol.2015.01.001
https://doi.org/10.1016/j.landurbplan.2017.08.006
https://doi.org/10.1016/j.ufug.2021.127058
https://doi.org/10.2147/RMHP.S61654
https://doi.org/10.1016/j.landurbplan.2018.01.009
https://doi.org/10.1016/j.landusepol.2021.105824
https://doi.org/10.1016/j.ufug.2021.127354
https://doi.org/10.1016/j.socscimed.2008.05.029
https://analegeo.ro/wp-content/uploads/2021/06/3.-Marinescu-Curcan-29-38-bun.pdf
https://analegeo.ro/wp-content/uploads/2021/06/3.-Marinescu-Curcan-29-38-bun.pdf
https://doi.org/10.1080/23748834.2020.1795385
https://doi.org/10.1007/978-90-481-9806-1_1
https://doi.org/10.1007/978-90-481-9806-1_1
https://doi.org/10.1016/j.ecolind.2017.05.031
https://doi.org/10.1007/s10661-022-10298-z

Muzeul Olteniei Craiova. Oltenia. Studii si comunicari. Stiintele Naturii. Tom. 40, No. 1/2024 ISSN 1454-6914

ONOSE D. A, I0JA C., NITA M. R., BADIU D. L., HOSSU C. A. 2023. Green struggle — Environmental conflicts
involving urban green areas in Bucharest city. In Breuste, J., Artmann, M., loja, C., Qureshi, S. (eds) Making
Green Cities. Cities and Nature. Concepts, challenges and practice. Cham: Springer International Publishing
Berlin: 559-569. https://doi.org/10/.1007/978-3-030-73089-5_35 (accessed March, 2023).

PRIMACK R. B., PATROESCU M., ROZYLOWICZ L., IOJA C. 2008. Fundamentele conservirii diversitdtii biologice.
Edit. AGIR. Bucuresti. 668 pagini.

SAMUELSSON K., BARTHEL S., COLDING J., MACASSA G., GIUSTI M. 2020. Urban nature as a source of
resilience during social distancing amidst the coronavirus pandemic. https://doi.org/10.31219/osf.io/3wx5a
(accessed April, 2023).

SETO K. C., GUNERALP B., HUTYRA L. R. 2012. Global forecasts of urban expansion to 2030 and direct impacts on
biodiversity and carbon pools. Proceedings of the National Academy of Sciences. United States National
Academy of Sciences Publisher. New York. 109(40): 16083-16088. https://doi.org/10.1073/pnas.1211658109
(accessed March, 2023).

SHAHTAHMASSEBI A.R.,LIC.,FANY.,, WU Y., LINY., GAN M., WANG K., MALIK A., BLACKBURN A. 2021.
Remote sensing of urban green spaces: A review. Urban Forestry & Urban Greening. Elsevier. Paris. 57:
126946. https://doi.org/10.1016/j.ufug.2020.126946 (accessed March, 2023).

SHEKHAR S. & ARYAL J. 2019. Role of geospatial technology in understanding urban green space of Kalaburagi city
for sustainable planning. Urban Forestry & Urban Greening. Elsevier. Paris. 46: 126450.
https://doi.org/10.1016/j.ufug.2019.126450 (accessed March, 2023).

STOIAN. L., NITA M. R., POPA A. M., IOJA 1.-C. 2022. The green walk - An analysis for evaluating the accessibility
of urban green spaces. Urban forestry & wurban greening. Elsevier. Paris. 75: 127685.
https://doi.org/10.1016/j.ufug.2022.127685 (accessed March, 2023).

TYRVAINEN L., OJALA A., KORPELA K., LANKI T., TSUNETSUGU Y., KAGAWA T. 2014. The influence of
urban green environments on stress relief measures: A field experiment. Journal of Environmental Psychology.
Scimago Press. London. 3: 1-9. https://doi.org/10.1016/j.jenvp.2013.12.005 (accessed April, 2023).

VAN DEN BERG A. E., MAAS J., VERHEIJ R.A., GROENEWEGEN P. P. 2010. Green space as a buffer between
stressful life events and health. Social Science & Medicine. Elsevier. Paris. 70(8): 1203-1210.
https://doi.org/10.1016/j.socscimed.2010.01.002 (accessed April, 2023).

VILCEA C., AVRAM S., NEGREANU . 2014. The Role of Green Infrastructure in Promoting Societal Health and
Well-Being in the Metropolitan Area of Craiova City. In , 14" GeoConference on Ecology, Economics,
Education and Legislation”, Conference Proceeding. SGEM, Environmental Economics. Education and
Accreditation. Environmental Legislation, Multilateral Relation and Funding Opportunities Press. Albena. 3(5):
493-499. (http://sgem.org/sgemlib/spip.php?article4988) (accessed March, 2023).

VILCEA C. & SOSEA C. 2020. A GIS-based analysis of the urban green space accessibility in Craiova city, Romania.
Geografisk  Tidsskrift-Danish ~ Journal of Geography. Scimago Press. 120(1): 19-34. doi:
10.1080/00167223.2020.17663 (accessed on March 16, 2023).

WEY Y. E., SARMA V., LECHNER A. M., NATH T. K. 2022. Malaysians’ perception on the contribution of urban
green spaces to the UN sustainable development goals. Urban Forestry & Urban Greening. UN-Habitat Press.
Shanghai. 78: 127792. https://doi.org/10.1016/j.ufug.2022.127792 (accessed February, 2023).

WU Z., CHEN R., MEADOWS M. E., SENGUPTA D., XU D. 2019. Changing urban green spaces in Shanghai: Trends,
drivers and policy implications. Land use policy. Elsevier. Paris. 87: 104080.
https://doi.org/10.1016/j.landusepol.2019.104080 (accessed February, 2023).

ZHU Z., WULDER M. A., ROY D. P., WOODCOCK C. E., HANSEN M. C., RADELOFF V. C., HEALEY S. P.,
SCHAAF C., HOSTERT P., STROBL P., PEKEL J. F., LYMBURNER L., PAHLEVAN N., SCAMBOS T. A.
2019. Benefits of the free and open Landsat data policy. Remote Sensing of Environment. Scimago Press.
London. 224: 382-385. https://doi.org/10.1016/j.rse.2019.02.016 (accessed February, 2023).

ZOU H. & WANG X. 2021. Progress and Gaps in Research on Urban Green Space Morphology: A
Review. Sustainability. MDPI Press. London. 13(3): 1202. https://doi.org/10.3390/su13031202 (accessed
February, 2023).

*** UN.DESA. 2019. United Nations, Department of Economic and Social Affairs, Population Division, World
Urbanization Prospects: The 2018 Revision (ST/ESA/SER.A/420), United Nations, New York (accessed on
January 28, 2022).

***_ Legea nr. 24/2007 privind reglementarea si administrarea spatiilor verzi din zonele urbane, Monitorul Oficial nr.
36/18-ian-2007 (accessed on April 16, 2021).

***_ National Institute of Statistics, TEMPO online: http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
(accessed in January 2022).

***_QOrdonanta de urgentd a Guvernului nr. 195/2005 (accessed on April 16, 2021).

***_http://www.geo-spatial.org/ (accessed on April 16, 2021).

***_https://land.copernicus.eu/local/urban-atlas (accessed on January 28, 2022).

***_https://insse.ro/cms/files/site_podca/actualizari/manual_preview%?208.pdf, p. 38 (accessed on March 16, 2023).

216


https://doi.org/10/.1007/978-3-030-73089-5_35
https://doi.org/10.31219/osf.io/3wx5a
https://doi.org/10.1073/pnas.1211658109
https://doi.org/10.1016/j.ufug.2020.126946
https://doi.org/10.1016/j.ufug.2019.126450
https://doi.org/10.1016/j.ufug.2022.127685
https://doi.org/10.1016/j.jenvp.2013.12.005
https://doi.org/10.1016/j.socscimed.2010.01.002
http://sgem.org/sgemlib/spip.php?article4988
https://doi.org/10.1016/j.ufug.2022.127792
https://doi.org/10.1016/j.landusepol.2019.104080
https://doi.org/10.1016/j.rse.2019.02.016
https://doi.org/10.3390/su13031202
http://statistici.insse.ro:8077/tempo-online/#/pages/tables/insse-table
http://www.geo-spatial.org/
https://land.copernicus.eu/local/urban-atlas
https://insse.ro/cms/files/site_podca/actualizari/manual_preview%208.pdf

DRAGULEASA Ionut-Adrian ~ CURCAN Gheorghe ~ MAZILU Mirela ~ CIOBOIU Olivia ~ MARINESCU Ioan Eustatiu

Driguleasa Ionut-Adrian
University of Craiova, Doctoral School of Science, Faculty of Sciences, Geography Department,
13 A. |. Cuza Street, 200585, Craiova, Dolj, Romania.
E-mail: draguleasa.ionut.t7h@student.ucv.ro
(corresponding author)

Curcan Gheorghe
University of Craiova, Faculty of Sciences, Geography Department,
13 A. |. Cuza Street, 200585, Craiova, Dolj, Romania.
E-mail: gheorghe.curcan@edu.ucv.ro

Mazilu Mirela
University of Craiova, Faculty of Sciences, Geography Department,
13 A. I. Cuza Street, 200585, Craiova, Dolj, Romania.
E-mail: mirelamazilu2004@yahoo.com

Cioboiu Olivia
The Oltenia Museum, Craiova, Str. Popa Sapca, No. 8, 200422, Craiova, Romania.
E-mails: oliviacioboiu@gmail.com; cioboiu.olivia@yahoo.com

Marinescu Ioan Eustatiu
University of Craiova, Faculty of Sciences, Geography Department,
13 A. I. Cuza Street, 200585, Craiova, Dolj, Romania.
E-mail: marrinescu.ioan@gmail.com

217

Received: March 31, 2024
Accepted: June 07, 2024


mailto:draguleasa.ionut.t7h@student.ucv.ro
mailto:gheorghe.curcan@edu.ucv.ro
mailto:mirelamazilu2004@yahoo.com
mailto:oliviacioboiu@gmail.com
mailto:cioboiu.olivia@yahoo.com
mailto:marrinescu.ioan@gmail.com

