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Abstract

Coasts are external spaces found in settlements in rural and urban areas around the world. The reduction in area per person
with increasing population has made planning for use of these areas a sensitive topic. The potential for swimming and land-
scaping especially bring a significant dimension to coastal planning. The lack of research about this topic in the Canakkale
urban area means this study will both illuminate the vision for this concept in the city and similar studies, and results will
contribute to the literature. The study investigated the use of beaches in the city in line with swimming water quality and
landscape design and planning principles. Results obtained through statistical analysis (SPSS 15.0) of user trends determined
with the conditional valuation method researched beaches in proximity to the urban texture of Canakkale within the scope of
swimming water and landscape principles and elements. The swimming water quality characteristics of these beaches were
identified to be at very good and good levels. Within the scope of landscape design elements and planning principles, it was
found that recreational facilities were insufficient and need to be developed. Within the scope of the conditional valuation
method, linked to the provision of the determined criteria, the conceptualized beach model was predicted to have seasonal
(July—August) income of nearly 2,000,000 TRY based on the desire to pay among users. This is significant in terms of mak-
ing operations sustainable. Additionally, analysis results found the correlation between user desire to pay with beach criteria
was significant, with high levels of correlation for the parameters of “shading and seating groups, care and maintenance,
accessibility and planting”. In conclusion, it is emphasized that preserving the quality of swimming water at these beaches,
making them sustainable, and optimizing beaches with landscaping components will increase public health and quality of life.
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Introduction

Environmental assets or services have a dynamic structure
acting as beneficial elements without a market. The inten-
sity of the benefit from the element may vary according to
the satisfaction the individual feels (Alkan and Uslu 2016).
The dimension of this intensity may be revealed to have
economic value with some methods. One of these meth-
ods is the “conditional valuation method”. The conditional
valuation method may be defined as the benefit/satisfaction
rates and the economic valuation based on the individual’s
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willingness to pay for environmental assets (like residences,
forest, rivers, seas, lakes, views) with heterogeneous quali-
ties. In this study, environmental qualities directly affect-
ing the use of beaches which can be optimized (like quality
of swimming water and beach sand, artificial and natural
landscape equipment, maintenance-care) were presented as
a scenario/simulation with the conditional valuation method
(Altunkasa and Uslu 2004).

Considering that structures develop intensely and with-
out control linked to population, it appears unavoidable
that beaches in Canakkale will be threatened in the near
future due to exposure to pollution and maintenance/care
problems, commonly seen in beaches in cities with similar
texture (Kelkit 2003; De Oliveira et al. 2016; Poeta et al.
2016). As a result, a price will be determined by clarifying
the willingness, or ability to pay, linked to the satisfaction
levels of individuals after sustainable planning incorporat-
ing environmental cleaning, sterile conditions, and care and
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maintenance facilities (Rangel-Buitrago et al. 2019). Within
the scope of this or similar approaches or assumptions, the
conditional valuation method is important in revealing the
market value of environmental assets or services. A survey
application was used to access data in the market environ-
ment of the scenario/simulation. Just as in many scientific
studies with similar structure (Tsilimigkas et al. 2020, 2018;
Tsilimigkas and Rempis 2018), this study aimed to reveal
the price individuals are willing to pay in the market envi-
ronment for satisfaction obtained if the swimming water
quality, care and maintenance, security and artificial and
natural landscaping characteristics were enhanced according
to regulations and standards (Anonymous 2018a, b; 2019a;
b). The economic value obtained from the survey application
for beach use planned according to standards can be used to
determine the annual economic valuation and ensure sustain-
ability of the area providing significant unearned value. The
necessity for the study is revealed in this way.
Additionally, the survey data were analyzed with the
SPSS 15.0 statistical program and the regression model cre-
ated with linear regression analysis was assessed. The sig-
nificance and correlation levels between parameters which
emerged between users’ willingness to pay and beach plan-
ning in the survey results are discussed (Leone and Zoppi
2019). The Blue Flag criteria were taken as the basis to
determine parameters. Blue Flag is an eco-labeling iden-
tity program maintained by the international Foundation for
Environment Education with non-governmental organiza-
tion status. Focusing on ensuring sustainable development of
freshwater and sea areas, it targets environmental education
and management, security and high standards (Anonymous
2018b). Coastlines have always been important for human-
ity in terms of elements like settlements, trade, agriculture,
hunting, sports, views and nature (McNamara et al. 2020;
Kelly 2020). This study reveals the need to consider the use

of coastlines, which are important and functional from this
aspect, in terms of potential uses of coastline/beach areas,
quality of sea water and beach sand, stony features, waste
management, and recreation dimensions (Morgan 1999).
Within this scope, the current use criteria for 6 beach areas
located in Canakkale urban area were revealed and it was
emphasized that undertaking the optimized approaches is
unavoidable (Alkan and Uzun 2016).

Materials and method

The research area was determined as 6 important beach
areas located in the urban center and intensely used by Can-
akkale residents. The names and geographic locations of
these beaches are: Municipal Public Beach in front of Mega
Beach (40°8'25.92"N- 26°24'0.76"E); New Shoreline Daba-
koglu Beach (40°7'53.85"N- 26°24"22.43"E); Kepez Public
Beach (40°6'12.48"N- 26°22'13.57"E); Dardanos Beach
(40°5'6.10"N- 26°21'56.31"E); Giizelyal1 Municipal Public
Beach (40°2'16.39"N- 26°20'18.98"E); and Intepe Youth
Camp (40°2'13.22"N- 26°20'18.35"E) (Fig. 1).

Users at these beaches were randomly met face-to-face
and the conditional valuation method survey was applied
to 50 users for each beach for a total of 300 users. The sur-
vey determined regulations and Blue Flag beach criteria
as main headings based on literature scan and determined
user perceptions according to the subheadings/parameters
of A-environmental education and information (A1: infor-
mation panels, A2: swimming water quality, A3: Blue Flag
panel); B-swimming water quality (B1: industrial and sew-
age wastes, B2: microbiological parameters, B3: physical
and chemical parameters); C-environmental management
(C1: local and beach administration, C2: planning of beach
area use, C3: visual pollution and waste containers, C4:
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Fig. 1 Geographical location of the study area and Canakkale urban area (Anonymous 2019b)
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health equipment (WC, handbasins, first aid), C5: care and
maintenance, C6: sustainable transport vehicles); D-safety
and services (D1: life guards, D2: animal safety, D3: drink-
ing water, D4: disabled equipment (ramp, elevator, health
equipment)); and E-landscaping equipment (E1: sport activi-
ties, E2: planting, E3: children’s playground, E4: shading
and seating groups) with importance assessed according to
percentage valuations.

The survey study aiming to determine the economic
value of beach use identified the maximum amounts users
were willing to pay if the beaches had beach criteria at full
potential for all parameters and also identified the minimum
amounts in the inverse situation in the absence of these crite-
ria. For this, based on the scenario that the parameters deter-
mined within the scope of swimming water and landscape
equipment in beach structure and Blue Flag criteria were
all present in the beach area, the economic value users were
willing to pay monthly for 3 individuals was calculated, with
mean household size in Canakkale taken as reference (2016
mean household numbers 2.7 individuals) (Anonymous
2017). The economic values for all parameters were revealed
based on price differences and percentage importance levels.
Later, the SPSS 15.0 statistical analysis program was used
to assess minimum and maximum mean prices as dependent
variable with all other parameters as independent variables
to reveal the effect/correlation levels between variables and
significance levels. The socioeconomic and demographic
data for individuals who completed the survey were included
in the study.

Results

The present swimming water and physical planning of the
beach areas offering the opportunity for swimming, sun-
bathing and recreational activities to the public in Canakkale
were identified with literature research. According to swim-
ming water quality criteria, the bacteriological parameters
of indicator fecal coliform and fecal streptococci bacterial
species should be 0-100 cfu in 100 mL water for swim-
ming water to reach the desired standard (Good) (Table 1)
(Anonymous 2019b).

As understood from Table 2, the beaches with longest
and shortest coastal length were Intepe Youth Camp and
Giizelyal: Municipal Public Beach, in terms of the technical
features of city beaches. In terms of user potential, the top
three were Municipal Public Beach in front of Mega Beach,
Intepe Youth Camp and Giizelyal: Municipal Public Beach
(Table 2).

For Blue Flag beach criteria, swimming water quality
was examined in terms of analysis results for the previ-
ous 4 years. Accordingly, the quality levels are classified
as follows: A-very clean/high quality; B-good quality,

Table 1 Quality criteria for coastal and passing water

Quality criteria required for swimming and recreation in coastal and
transit waters

Classification Fecal coliform/ Fecal streptococci/
Escherichia coli Intestinal entero-
cocci
cfu/100 ml cfu/100 ml
Good <100 <100
Medium >100 and< 1000  >100 and<370
Bad >1000 >370

cfu: colony forming unit

swimmable; and C-beach must not be used for swimming.
The swimming water analysis results for 2019 for the 5,
6, 7, 8" and 9" months for beach areas in the city center
are shown in Table 3, with Kepez Municipal Public Beach
and Dardanos Beach notable for “GOOD” classification. The
measurement classes for the other beaches were all the same
at “MODERATE” levels (Anonymous 2019b).

According to 2019 data, Canakkale was identified to have
13 Blue Flag beaches, with Kepez Public Beach, Giizelyali
Municipal Public Beach, New Shoreline Dabakoglu Beach
and Municipal Public Beach in front of Mega Beach gain-
ing Blue Flag awards in 2019 (Anonymous 2019c). It is
notable that all beaches in the study had insufficient lighted/
unlighted panels about health, safety, ads and promotion,
lack of lifeguard stations with towers and equipment, and an
absence of features and uses like wooden piers for disabled
use, cement platforms, beach sports, water sports, showers,
changing rooms, sea elevator, disabled chaise longue and
umbrellas, floating chaise longue and access to the sea for
the visually disabled within the scope of Blue Flag criteria.
This indicates the potential for development of all beaches
(Fig. 2).

Linked to on-site observations and investigations, care,
repair and environmental cleaning of beach areas were not
at sufficient levels. There were insufficient amounts of shad-
ing and seating groups, water sources and waste containers
for different waste types within the scope of landscaping/
recreational equipment (Fig. 3).

Within the scope of the conditional valuation method
based on the survey; in the simulated market environ-
ment, the maximum prices that users were willing to pay
for benefits that would be obtained if the beaches had all
parameters Al, A2, A3, B1, B2, B3, C2, C3, C4, C5, C6,
D1, D2, D3, D4, E1, E2, E3, and E4 based on environmen-
tal education and information, swimming water quality,
environmental management, safety and services, and land-
scaping (mentioned in the material and method section)
were identified. This procedure also determined the mini-
mum pricing for beaches without these parameters. Pric-
ing determination was based on volunteer participation.
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Table2 Technical feattur.es of Technical features of Canakkale city beaches (Anonymous 2018b, 2019b)

Canakkale beaches within the

research area TECHNICAL INFORMATION A B C D E F
Disabled—WC—ramp—handrail =~ Existent  Existent  Existent  Existent  Existent  Existent
Marine Ground Structure Sand Sand Sand Sand Sand Sand
Beach Ground Structure Sand Sand Sand Sand Sand Sand
Maximum Number of Swimmers 500 85 50 70 150 200
Beach Width 10 m 25m 25m 25m 50 m 25m
Beach Length 400 m 1800 m 1000 m 1500 m 150 m 2000 m
Maximum Depth in Safety Strip 1.7m 2m 2m 2m 1.7m 2m

A. Mega Beach Front Municipal Public Beach—B. New Shoreline Dabakoglu Beach—C. Kepez Public

Beach

D. Dardanos Beach—E. Giizelyali Municipal Public Beach—F. Intepe Youth Camp

Table 3 Swimming water

2019 Canakkale city beaches quality class

quality values for Canakkale
beaches within the research area A B

C D E F

MODERATE

MODERATE

GOOD GOOD MODERATE MODERATE

A. Mega Beach Front Municipal Public Beach—B. New Shoreline Dabakoglu Beach—C. Kepez Public

Beach.-

D. Dardanos Beach—E. Giizelyali Municipal Public Beach—F. Intepe Youth Camp

Fig.2 Intepe Youth Camp (I1,2); Dardanos Beach (D1,2) Kepez Public Beach (K1) (Anonymous 2019b)

Do ™ G D2
T

Fig.3 New Shoreline Dabakoglu Beach (Dbl1, 2); Municipal Public Beach in Front of Mega Beach (M1, 2); Giizelyali Municipal Public Beach

(G1) (Anonymous 2019b)

Based on the difference between the two prices, the eco-
nomic value of each parameter was identified according
to the percentage importance levels stated by users. When
obtaining prices, monthly assessment was performed for
3 people based on mean household numbers. As a result,
according to Fig. 4, the economic value that a mean 3-per-
son family was willing to pay per month if all parameters
were provided on the beaches was calculated as 1000
TRY (Anonymous 2017). For the 6 beaches, mean maxi-
mum number of swimmers was 176 (Anonymous 2019b;

@ Springer

Table 5). Here, if daily mean 100 people used the beaches,
with 3000 people monthly, the operator should plan to gain
1,000,000 TRY/month income. In situations with seasonal
conditions lasting at least 2 months, this income will dou-
ble (Fig. 4).

The socioeconomic and demographic structure of users
who completed the survey, within the scope of the condi-
tional valuation method, are given in Fig. 5. In terms of
socioeconomic status, individuals had income between
3000-5000 TRY. Most were married. At the same time, the
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Fig.4 The amount users were
willing to pay in the event of
Blue Flag beach criteria being
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educational level of individuals participating in the survey
was primary school graduate (Fig. 5).

Linear regression analysis with the SPSS 15.0 statis-
tical program for data obtained from the survey took
the mean minimum and maximum price chosen by users as
dependent variables, with the beach criteria as independent
variables. The coefficients for the regression model created
with this analysis, VIF values and significant relationships
between fixed numbers in the model and coefficients are
given in Table 4. Accordingly, in the mathematical regres-
sion model, the coefficient for E1 “sport activities” was
negative and may be associated with being distant from the
main theme of the beaches, disturbing beachgoers and being
problematic for children. Based on the assumption that the
E3 “children’s playground” parameter may negatively affect
beach routines, no significant correlation was identified with
the dependent variable. All other independent variables were
found to have significant correlations with the dependent

variable. The correlation levels may be listed from high-
est to lowest as E4-C5-C6-E2-D1-D2. From the model, in
general users were willing to pay for monthly use of beaches
which were at or below the Blue Flag standard. The mean
amounts users were willing to pay linked to benefits was the
dependent variable, while the parameters in order to reach
the standards were independent variables. Tower planning
on the beach (C2) was not significantly associated with
beach standards. This situation may be due to the beach
areas not being very big (Table 4). The correlation intensity
from large to small was in the order: E4 (1.130), C5 (0.829),
C6 (0.726), E2 (0.671), D1 (0.569), D2 (0.563), B1 (0.499),
C3(0.454), A2 (0.453), A3 (0.452), A1 (0.410).

In the multiple regression model, a strong correlation
was observed between the dependent and independent vari-
ables. Additionally, the variance inflation factor (VIF) was
below 3, showing there was no multicollinearity between
the estimated variables. All independent variables included
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in the model appear to explain 73% of the variation in the
dependent variable (Adjusted R2=0.731) (Table 5). The
ANOVA test results found the F value was 41.626 and the
significance value was 0.000 (P <0.05). Thus, the regression
model was found to be statistically significant. The Durbin-
Watson coefficient had a value close to 2 indicating there is
no correlation between error terms, which means the model
is significant (Table 5).

Discussion and conclusion

Coastal planning displays differences according to the aim of
use (Agamuthu et al. 2019; Fernando and Claudio 2020). It
is possible to see themes like culture parks, city parks, sport,
music, and swimming. This study focused on examining beach
use within the scope of swimming water, Blue Flag and land-
scape structures (Nacio and Umgiesser 2019). Many scientific
studies examined beach use from the perspective of individual
satisfaction and increased welfare with optimization of stand-
ards making it necessary to assess city beaches in Canakkale
with similar approaches (Rangel-Buitrago et al. 2019). In fact,
with rational swimming water and beach policies, criteria
directly affecting beach use may be determined, and protec-
tion of swimming water and landscape qualities in urban beach
areas and balance of use will contribute to sustainable urban
development (Masoud 2020; Magarotto et al. 2016). As a result,
provision of benefit was planned by developing and managing
Canakkale urban beach strategies. Within this scope, surveys
were applied to beach users and economic values were identi-
fied in line with importance levels of the determined criteria
and the conditional valuation method. In terms of outcomes
of the study, firstly access to beaches with vehicles like domi-
nantly public transport, bicycles and phaetons should be pro-
vided to save fuel and this was found to be significant in terms
of ensuring a fall in carbon footprint (Biilbiil et al. 2020). The
beach environment is important for control of agricultural and

domestic water resources fed from coastal aquifers and affected
by anthropogenic effects (Jayathunga et al. 2020; Abd-Elhamid
et al. 2020). A study by Dirin and Madry (2019) focused on
determining methodology in line with priorities in recreational
area planning and appears to have similar features to our study.
Within this scope, criteria emerging and with common qualities
were landscape-esthetic and functional planting, and physical
equipment like seating and shading. Similar to this study in
terms of ‘methodology’ and ‘theme’, the study by Cristiano
et al. (2018) noted the need to display sensitive approaches to
coastal planning within the scope of human, landscape, pro-
tected use and beach features (Tonisson et al. 2018). Based
on the conclusions reached in this research and associated lit-
erature studies, the following recommendations are made to
develop the optimization of the available beach areas.

e Within the scope of care-maintenance, it is important to
integrate with local and central administrations, rather
than leave environmental responsibility to the individual
and society.

e [t is necessary to develop management linked to effects
and interactions dealing with all components assessed to
have anthropologic effects (Leone and Zoppi 2019; Jenks
and Fren 2001).

e Within the scope of Blue Flag criteria, beach areas
should have sufficient amounts of artificial/natural shad-
ing, seating elements and waste containers according
to type, while the attention of users should be drawn to
sensitivity aboutprotected use (Agamuthu et al. 2019;
Fernando and Claudio 2020).

e No compromises should be made about cleaning and
hygiene.

e The place and importance of recycling boxes for organic
and inorganic waste types, promotion, warning, notices
and information panels and billboards etc.; health cabin,
first aid bags, cabinets with first aid elements; lifeguard
stations supported by equipment like life buoys, jackets,

Table 5 Analysis results for

/o Model Summary(b)
survey data within the scope of
conditional valuation method Model R R Square Adjusted ANOVA(b) Durbin-
R Square F Sig Watson
1 0.865 0.749 0.731 41.626 0.000 2.304

CVM: Conditional Valuation Method;

a Predictors: (Constant), Al:Information Boards; A2:Swimming Water Quality; A3:Blue
Flag Boards; B1:Industrial and Sewerage Waste; B2:Microbiological parameters;
B3:Physical and Chemical Parameters; C1:Local and Beach Management; C2:Beach
area usage planning; C3:Visual pollution and waste containers; C4:Sanitation equip-
ment (WC..); C5:Maintenance and Repair; C6:Sustainable Vehicles of Transportation;
D1:Safety of Life; D2: Animal safety; D3:Drinking water feature; D4:Handicapped
equipment (Ramp, elevator, sanitary equipment); E1:Sports activities; E2:Planting;
E3:Children's Playground; E4:Canopy and seating groups

b Dependent Variable: Average Amount Willing to Pay
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snorkel, first aid kit, recovery tube, life-saving material
and towers; and disabled facilities like umbrellas, chaise
longue and elevators should be accepted. Rational solu-
tions should be sought through multiparticipant admin-
istration with cooperation between local people and the
administration and protected use strategies should be
developed (Anonymous 2018b; Stgttrup et al. 2019).

e Beach area equipment, and facilities should be included
on a Blue Flag panel to inform users. These panels should
include natural and cultural environmental information.

e Swimming water should have microbiological, physi-
cal and chemical parameters at or above the determined
standards (Anonymous 2019a).

e Entrances-exits and security elements should be provided
for beach users and domestic animals.

e Care, repair and cleaning of all beach facilities should be
sustainable (Dalton et al. 2010).

e Beaches should have sustainable vehicle or pedestrian
transport facilities.

e Within the scope of public safety, first aid and life-saving
elements should be present at the determined standards
(Anonymous 2019a).

e Facilities should include the necessary equipment and
accessories with maximum sensitivity for disabled users.

e  Within the scope of environmental education and man-
agement, meetings should be held, targeting approaches
involving equal sharing of duties and responsibilities and
high sanction power (Nava and Ramirez-Herrera 2011).

e Economic lighting, planting and appropriate sports facili-
ties and comprehensive landscaping equipment should be
provided.

e Rainwater should be assessed to ensure rational use.

e Beach management should encourage multiple partici-
pants and individual responsibility (Anonymous 2019a;
Munro et al. 2019; Hou 2020; Stgttrup et al. 2019;
Schernewski et al. 2017).

e The use of seasonal beach income is important to provide
for sustainable use and optimization of these areas.

Data availability The datasets generated during the current study are
available from the corresponding author on reasonable request.
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