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ABSTRACT

The purpose of this study to evaluate the environmental quality of eight representative beaches along the Albanian
Adriatic coastline using the Beach Quality Index (BQI), based on recreational, natural, and protective functions. The
assessment was conducted during the summer seasons of 2023-2024 at Velipojé, Shéngjin, Durrés, Gjiri i Lalzit,
Kavajé, Qerret, Spille, and Vloré beaches. The BQI methodology incorporated indicators related to microbiological
bathing water quality, environmental quality, services and facilities, overcrowding, accessibility, pollution events,
and coastal protection capacity. Descriptive statistics, Wilcoxon signed-rank tests, and Pearson correlation analysis
were performed. The results indicated moderate recreational quality across most beaches, with Recreational
Function Index (RFI) values ranging from 0.30 to 0.55. Semi-urbanized beaches such as Gjiri i Lalzit and Spille
recorded the highest Natural Function Index (NFI) and overall BQI values due to better-preserved ecological
conditions and lower anthropogenic pressure. Protective Function Index (PFI) values remained relatively low across
most sites, indicating limited resilience against coastal erosion and wave impacts. Gjiri i Lalzit recorded the highest
BQI values (0.79-0.80). Statistical analysis showed no significant differences between the two assessment periods
(p > 0.05), while Pearson correlation analysis demonstrated a strong positive correlation between BQI and RFI (r =
0.806; p < 0.05). The study demonstrates that BQI is an effective tool for integrated coastal assessment and
sustainable beach management.

Keywords: Beach Quality Index, recreational beaches, coastal management, bathing water quality, Adriatic coast,
environmental assessment.

INTRODUCTION

Beaches are dynamic socio-ecological systems that provide important ecological, recreational, economic, and
protective functions. Coastal zones support biodiversity, tourism, and local economies while also acting as natural
barriers against coastal erosion and storm impacts (Defeo et al., 2009; Shumka et al., 2023). However, increasing
anthropogenic pressures associated with urbanization, tourism development, pollution, and climate change have
significantly affected the environmental quality and sustainability of coastal environments (Pranzini and Williams,
2013; Bici and Shumka, 2024). Traditional beach monitoring programs mainly focus on microbiological bathing
water quality, particularly indicators such as Escherichia coli and intestinal Enterococci, which are important for
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public health protection under the European Union Bathing Water Directive (2006/7/EC). Nevertheless, beach
quality is a multidimensional concept influenced not only by water quality, but also by environmental conditions,
infrastructure and services, accessibility, safety, natural habitat preservation, and the protective capacity of beaches
against coastal hazards (Ariza et al., 2010; Bici and Shumka, 2025). To address this complexity, integrated
assessment tools such as the Beach Quality Index (BQI) have been increasingly applied in coastal management. The
BQI evaluates beach quality through three main functional dimensions: Recreational Function, Natural Function,
and Protective Function. These dimensions integrate indicators related to microbiological water quality,
environmental quality, overcrowding, services and facilities, natural conditions, pollution events, and coastal
protection capacity, providing a comprehensive framework for beach assessment and management (Ariza et al.,
2010). The Albanian Adriatic coastline represents an important natural and socio-economic resource characterized
by intensive seasonal tourism and rapid urban development. Despite its importance, integrated assessments of beach
quality along the Albanian coast remain limited. Therefore, the aim of this study was to evaluate the environmental
and recreational quality of selected beaches along the Albanian Adriatic coastline using the Beach Quality Index
(BQI), in order to support sustainable coastal management and environmental protection.

MATERIALS AND METHODS

Study Area

The study evaluated eight representative beaches along the Albanian Adriatic coastline using the Beach Quality
Index (BQI) as an integrated assessment framework. The selected beaches included Velipojé (VE), Shéngjin (SH),
Durrés (DR), Gjiri i Lalzit (GJ), Kavajé (KA), Qerret (QE), Spille (SP), and Vloré (VL) (Figure 1). These beaches
represent different levels of urbanization, tourism pressure, and environmental conditions (Table 1).
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Figure 1. Map of study area, Albania.

Table 1. Key characteristics of beaches included in the study, Albania.

No Beaches Typology Length Notable Aspects
1 Velipojé Urban ~4.5 km Ecological interest
2 Shéngjin Urban ~6.5 km Tourism pressure
3 Durrés Urban ~10.2 km High recreational use
4 Gijiri i Lalzit Urbanized 10-12 km Semi-natural conditions
5 Kavajé Urban ~34-35 km Long coastal stretch
6 Qerret Urbanized ~1.5 km Pine forest area
7 Spille Urbanized ~2.5km Forested coastal area
8 Vloré Urban ~1.5km High coastal exposure
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Beach Assessment and BQI Calculation

Beach quality assessment was conducted during the summer seasons of 2023 and 2024. Field observations and
environmental assessments were performed to evaluate recreational, natural, and protective beach functions. The
assessment included indicators related to microbiological bathing water quality, environmental quality, services and
facilities, overcrowding, accessibility, pollution events, and coastal protection capacity. Microbiological quality
assessment included Escherichia coli and intestinal Enterococci according to the European Union Bathing Water
Directive (2006/7/EC). The Beach Quality Index (BQI) proposed by Ariza et al. (2008; 2010) was used to evaluate
beach quality through three functional dimensions: Recreational Function Index (RFI), Natural Function Index
(NFI) and Protective Function Index (PFI). The BQI values were normalized on a scale from 0 (poor quality) to 1
(high quality).

The index calculations were performed according to the following equations:

BQI=pl(A, B) (RFI)+p2(A, B) (NFI)+p3(A, B) (PFI)
RFI=q[t1 (IC)+2(IEQ)+3(ISerF)+t4(IAct)+t5(IAcPar)H6(IComf)+7(IS)+t8(IBS)]
NFI=ul (IN)+u2(IWSP)+u3(IPQ)
PFI=IPP
Where RFI represents the Recreational Function Index, NFI the Natural Function Index, and PFI the Protective Function Index.

Statistical Analysis

Descriptive statistical analysis was performed to evaluate variations in beach quality indicators between beaches and
assessment periods. Mean values, standard deviations, minimum values, and maximum values were calculated for
RFI, NFI, PFI, and BQI. The Wilcoxon signed-rank test was applied to assess temporal differences between 2023
and 2024, while Pearson correlation analysis was used to evaluate relationships between BQI and the functional
indices. Statistical analyses were conducted using Microsoft Excel and IBM SPSS Statistics software.

RESULTS AND DISCUSSION

The Beach Quality Index (BQI) was applied to eight representative beaches along the Albanian Adriatic coastline
during the summer seasons of 2023 and 2024. The results indicated moderate to good beach quality across most
study sites, with noticeable differences related to urbanization level, tourism pressure, and environmental conditions.
Semi-urbanized beaches generally demonstrated higher environmental quality and better ecological conditions
compared to highly urbanized beaches.

Recreational, Natural, and Protective Functions.

The Recreational Function Index (RFI) was influenced by microbiological bathing water quality, environmental
conditions, overcrowding, services and facilities, accessibility, and beach safety. Most beaches complied with
acceptable microbiological standards according to the European Union Bathing Water Directive (2006/7/EC).
However, urban beaches such as Durrés and Vloré demonstrated greater environmental alteration and tourism
pressure compared to semi-urbanized beaches. Gjiri i Lalzit and Spille recorded the highest recreational quality
values, reflecting lower anthropogenic pressure and better environmental conditions. The calculated RFI values
ranged from 0.30 to 0.55, indicating moderate recreational quality across the studied beaches.

The Natural Function Index (NFI) and Protective Function Index (PFI) were used to evaluate ecological integrity
and coastal protection capacity. Semi-urbanized beaches, particularly Gjiri i Lalzit and Spille, demonstrated higher
natural function values compared to urban beaches. In contrast, the PFI values remained relatively low across most
sites, indicating limited coastal resilience against erosion and wave impacts. These findings highlight the
vulnerability of several Albanian coastal areas to future climate-related pressures.

Beach Quality Index (BQI)

The overall BQI values revealed important differences among beaches (Table 2; Figure 2). Gjiri i Lalzit consistently
recorded the highest BQI values during both years (0.79-0.80), confirming its superior environmental and
recreational quality. Improvements were also observed at Qerret and Spille between 2023 and 2024. In contrast,
urban beaches such as Durrés and Vloré generally presented lower BQI values due to higher anthropogenic pressure
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and environmental degradation. Overall, the results demonstrate that BQI represents an effective tool for integrated
coastal assessment and beach management.

Table 2. Scores of Beach Quality Indices for Selected Beaches (2023-2024).

VE SH DR GJ KA QE SP VL
RFI 2023 0.496 0.36 0.44 0.51 0.47 0.32 0.38 0.33
2024 0.45 0.45 0.36 0.55 0.44 0.45 0.53 0.35
NFI 2023 0.6 0.94 0.94 1.09 0.94 0.89 1.14 0.85
2024 0.86 0.86 0.86 1.09 0.86 0.81 1.15 0.86
PFI 2023 0.64 0.33 0.29 0.66 0.2 0.56 0.05 0.56
2024 0.64 0.33 0.29 0.66 0.2 0.56 0.05 0.56
BQI 2023 0.55 0.33 0.36 0.79 0.35 0.31 0.47 0.36
2024 0.53 0.45 0.31 0.8 0.41 0.63 0.64 0.37

Beach Quality Index (BQI) during 20232024
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Figure 2. Beach Quality Index (BQI) values for selected beaches during 2023-2024.

Statistical Analysis

Descriptive statistical analysis indicated moderate variability among beaches, particularly for RFI and PFI values
(Table 3). The mean BQI values increased from 0.440 in 2023 to 0.518 in 2024, suggesting a slight improvement in
overall beach quality during the second assessment period.

Table 3. Descriptive statistics of beach quality indices during 2023-2024.

Index Mean 2023 Mean 2024 SD 2023 SD 2024
RFI 0.413 0.448 0.075 0.07
NFI 0.924 0.919 0.163 0.126
PFI 0411 0411 0.225 0.225
BQI 0.44 0.518 0.163 0.164

The Wilcoxon signed-rank test showed no statistically significant differences between the 2023 and 2024
assessment periods for RFI, NFI, PFI, or BQI (p > 0.05), indicating relatively stable environmental conditions
during the study period. Pearson correlation analysis demonstrated a strong positive correlation between BQI and
RFI (r = 0.806; p < 0.05), indicating that recreational conditions represented the principal factor influencing overall
beach quality. Moderate and weaker positive correlations were observed between BQI and NFI (r = 0.519) and PFI
(r = 0.387), respectively. Overall, the comparative assessment between 2023 and 2024 indicated relatively stable
beach quality conditions across the studied coastal areas. Although no statistically significant differences were
identified between the two assessment periods, several beaches, particularly Qerret and Spille, demonstrated
noticeable improvements in recreational and overall BQI values. These improvements were mainly associated with
better environmental conditions, reduced overcrowding, and improved recreational services during the second
assessment period. In contrast, highly urbanized beaches such as Durrés and Vloré continued to present lower
environmental performance due to persistent anthropogenic pressures and intensive tourism activities. The findings
suggest that semi-urbanized beaches maintain greater ecological resilience and recreational quality compared to
highly developed coastal areas.
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Additional Discussion and Study Limitations

The findings are consistent with previous Mediterranean coastal studies reporting lower ecological quality and
higher recreational pressure in highly urbanized beaches (Ariza et al., 2010; Defeo et al., 2009). The relatively low
Protective Function Index values also indicate increasing vulnerability to coastal erosion and climate-related impacts
along the Albanian coastline. Nevertheless, the study was limited to two summer assessment periods and primarily
descriptive evaluation methods. Future studies may include longer monitoring periods and additional environmental
indicators to further expand the integrated assessment framework of Albanian coastal areas. Semi-urbanized beaches
such as Gjiri i Lalzit and Spille consistently recorded higher Natural Function Index (NFI) and overall BQI values,
reflecting better-preserved ecological conditions, lower anthropogenic pressure, and improved environmental
quality. In contrast, urban beaches including Durrés and Vloré demonstrated lower environmental performance
associated with intensive tourism activities, infrastructure expansion, overcrowding, and localized environmental
degradation. These findings indicate that reduced urban pressure contributes significantly to the preservation of
ecological integrity and environmental sustainability of coastal ecosystems.

The Protective Function Index (PFI) values remained relatively low across most study sites, indicating limited
coastal resilience and reduced capacity of beaches to dissipate wave energy and protect coastal infrastructure from
erosion and storm impacts. Considering the increasing environmental pressures associated with climate change, sea-
level rise, and coastal erosion, the findings emphasize the need for improved coastal protection measures and
ecosystem-based management strategies along the Albanian coastline.

The comparative assessment between 2023 and 2024 revealed relatively stable environmental conditions across the
studied beaches. Statistical analyses showed no significant differences between the two assessment periods (p >
0.05), suggesting that overall beach quality conditions remained generally consistent during the monitoring period.
Nevertheless, localized improvements were observed at beaches such as Qerret and Spille, particularly regarding
recreational quality and environmental conditions.

Overall, the study demonstrated that the Beach Quality Index (BQI) represents an effective, practical, and
scientifically robust tool for integrated coastal assessment and beach management. The application of BQI can
support evidence-based decision-making, environmental monitoring, tourism sustainability, public health protection,
and the identification of management priorities across recreational coastal areas. Future studies may include longer
monitoring periods and additional environmental indicators to further expand the integrated assessment framework
of Albanian coastal areas.

CONCLUSIONS

e The present study provided an integrated assessment of beach quality along the Albanian Adriatic coastline
using the Beach Quality Index (BQI), combining recreational, natural, and protective beach functions
within a comprehensive environmental evaluation framework. The results demonstrated that most studied
beaches provide generally acceptable conditions for recreational use; however, important environmental
and management-related challenges remain evident across several coastal areas.

e The Recreational Function Index (RFI) values, which ranged between 0.30 and 0.55, indicated moderate
recreational quality across the majority of beaches. Although microbiological bathing water quality and
basic tourism infrastructure were generally satisfactory, several limitations related to overcrowding, beach
safety, accessibility, recreational facilities, and environmental management were identified, particularly in
highly urbanized beaches. The strong positive correlation observed between BQI and RFI (r = 0.806; p <
0.05) confirmed that recreational conditions represented the principal factor influencing overall beach
quality during the study period.

REFERENCES

1. Ariza E, Jiménez JA, Sardd R, Villares M, Pint6 J, Fraguell R, Roca E, Marti C, Valdemoro H, Ballester R,
Fluvia M, (2008). Proposal for an integral quality index for urban and urbanized beaches. Environmental
Management 41, 598—607. https://doi.org/10.1007/s00267-007-9032-8;

165


https://doi.org/10.31407/ijees
https://doi.org/10.31407/ijees16.3
https://doi.org/10.1007/s00267-007-9032-8

Edjona Bici'", Spase Shumka?

10.

Ariza E, Jiménez JA, Sarda R, (2010). A critical assessment of beach management on the Catalan coast.
Ocean & Coastal Management 53, 141-160. https://doi.org/10.1016/j.0ocecoamn.2010.01.001;

Bici E, Shumka S, (2024). Proper assessment of coastal water quality for recreational purposes contributes
towards human health and tourism promotion. International Journal of Arts, Commerce and Humanities,
12(3);

Bici E, Shumka S, (2025). Assessment of the environmental quality of sandy beaches on the Albanian
Adriatic coast. The Holistic Approach to Environment, 15(4), 169—179. doi.org/10.33765/thate.15.4.4;
Defeo O, McLachlan A, Schoeman DS, Schlacher TA, Dugan J, Jones A, Lastra M, Scapini F, (2009).
Threats to sandy beach ecosystems: A review. Estuarine, Coastal and Shelf Science 81, 1-12.
https://doi.org/10.1016/J.ecss.2008.09.022;

European Environment Agency (EEA), (2020). State of Europe’s Environment Report 2020. European
Environment Agency, Copenhagen;

European Union, (2006). Directive 2006/7/EC of the European Parliament and of the Council concerning
the management of bathing water quality and repealing Directive 76/160/EEC. Official Journal of the
European Union L64, 37-51;

Intergovernmental Panel on Climate Change (IPCC), (2019). Special Report on the Ocean and Cryosphere
in a Changing Climate. IPCC, Geneva;

Pranzini E, Williams A, (2013). Coastal Erosion and Protection in Europe. Routledge, London.
https://doi.org/10.4324/9780203128558;

Shumka S, Nagahama Y, Hoxha S, Asano K. (2023). Overfishing and recent risk for collapse of fishery in
coastal Mediterranean lagoon ecosystem (Karavasta lagoon, southeastern Adriatic Sea). Fishery and
Aquatic Science, 26(4):294-303 https://doi.org/10.47853/FAS.2023.e25;

166


https://doi.org/10.1016/j.ocecoamn.2010.01.001
https://doi.org/10.1016/J.ecss.2008.09.022
https://doi.org/10.4324/9780203128558
https://doi.org/10.47853/FAS.2023.e25

