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Abstract. Marine and coastal tourism are both among the largest segments of the tourism
industry and fastest growing local economic activities. However, tourism is also one of the
main contributors to environmental depletion. This study aimed to evaluate the condition of the
water quality, and the compatibility and the regional carrying capacity of the coastal arca of
Bontang City intended for marine tourism. Data were collected by purposive randomised
sampling and used multicriteria analyses, based on the reference point methodology by
adjusting parameters for each tourism category. The data were quantified using a matrix
method then analysed descriptively. The results showed that the water quality qualified based
on water quality standards with pollution index values of 0.72 and 0.80 for Kedindingan Island
and Beras Basah [sland, respectively. The tourist compatibility index for the mangrove tourism
category was very suitable (80.7%), the snorkelling tourism category was appropriate (64.42%)
and the beach tourism category also appropriate (78.6%). Furthermore, the regional carrying
capacity was 392 people/day for the Beras Basah Island and 10,766 people/day for
Kedindingan Island.

1. Introduction

For decades, tourism and its sustainability has been a concern of development agencies, policy
makers, NGOs, environmental activists, and other stakeholders. The evolution of tourism development
has described four platforms: advocacy, precautionary, adaptive, arn knowledge-based [1]. Then, the
sustainability and ethics have become additional platforms [2]. Ecotourism from its genesis and
founding theories has set out to conserve and preserve the environment through sustainable operations
that include surrounding communities in efforts to reduce their poverty levels [3]. The concept of
ecotourism as a tourist activity is a form of tourism developed in a natural environment that includes
tourism elements and rural culture. Ecotourism is seen as important because it can provide sustainable
development as opposed to the negative impacts of uncontrolled development of mass tourism areas
on E environment and local communities [4].

e development of tourism activities needs to pay particular attention, firstly, to the quality of the
environment through measures aimed at its conservation and development [5]. Sustainability and the
economic consequences of creating marine protected areas need to be addressed in a multispecies and
multi-activity context [6]; furthermore, tourism and recreation could contribute significantly to the
wellbeing of society. When the concept of sustainable development arose in relation to tourism in
1990s, sustainable development was seen as more closely related to the carrying capacity (CC) than
anything else. because the idea of sustainability implies a limit and because both concepts share the
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same difficulties as far as the formulation of the ideas, practices, utility and diversity of types [7]. The
carrying capacity of tourist areas is defined as the maximum number of people who can visit a tourist
destination without causing physical, economic, or socio-cultural environment damage or an
unacceptable decline in the quality of tourist satisfaction ml 0].

Maritime tourism, which includes coastal and marine tourism, is a segment of the tourism industry
that has experienced rapid growth, including in Indonesia. Many people began to work on this type of
?Jrism so that marine tourism became the fastest growing sector in the maritime sector [11]. The

evelopment of ecotourism can be considered the main opportunity offered by the current economic
context since this form of tourism brings significant socio-economic benefits with mi['Blal investment
by using the natural tourism potential in a sustainable m r; furthermore, it can be a tool for nature
conservation and sustainable local development [5]. In spite of significant economic benefits,
ecotourism may have some negative impacts on the environment and population in the destination
areas [12].

The tourism development program is one of the main city government programs in Bontang, East
Kalimantan Province, Indonesia (e.g. decree of the mayor of the city of Bontang No.112/2011 about
the reserve of a water conservation area in Bontang). So far, the economic structure of the city is
highly dependent on the natural gas and fertilizer industries, with a contribution of 83.95%. However,
economic growth was negative in 2016 and only grew 0.68% in 2017 [13]. Therefore, the government
programmed the development of other more sustainable economic potentials such as tourism. For the
tourism sector, Bontang has a coastline of approximately 24.4 km, directly facing the Makassar Strait,
which is traversed by Indonesian archipelagic sea lane Il and international shipping lines, between the
Mahakam delta and Sangkulirang Bay [14]. The development of marine tourism in the coastal of
Bontang continues to be developed along with other developments such as industry, land reclamation,
ports and dredging channels [15].

Actually, Bontang is also a tourism destination. In the coastal area of Bontang there is an exotic
Beras Basah Island for snorkelling to enjoy underwater beaumn addition, there are also Segajah and
Kedindingan islands that are equally beautiful. The existing tourism activities include beach tourism,
snorkelling, diving and mangrove tourism. But, the impacts of massive tourism on water resources has
received comparatively little attention from the scientific community, other than from a public health
stand point. Furthermore, land-use planning in relation to water quality and point and non-point source
pollutants, and to methods of managing eutrophic recreational waters, is frequently mentioned in
literature concerning tourism and ecotourism [l 6-18]. However, there is a lack of quantification in the
ecotourism of Bontang City. Most of the literature related to this kind of tourism are social and offer
qualitative measures [13]. This situgBidn is very crucial, because it is related to the planning of
establishing this area as a part of the ¥nagement of coastal areas and small islands according to law
No0.27/2007 and Act No. 1/2014. The lack of current environmental collection and historical data
in the Bontang coastal area necessitate reductionist approaches. This study aimed to assess the
ecological aspects of the ecotourism industry and collect relevant information for studies on ecological
compatibility and carrying capacity. Furthermore, the study aimed to provide base line data for policy
makers in organizing strategic planning for coastal areas and small islands in Bontang City.

9 Materials and Methods

This research was carried out in the coastal area of Bontang City, comprising Kedinding Island and
Beras Basah Island. The study site covers an area of 472.82 Ha which is located at coordinates 0% §'
9.11" N, and 117 ° 33' 21.30" E (for Kedindingan Island) and 0% 3' 50.41" N and 117° 33' 21" E (for
Beras Basah Island) (Figure 1).

2.1. Method of Collecting Data

The data collected included the average number of visitors and the characteristics of the tourism
destination area including: water quality, characteristics of beaches, seca grasses, coral reefs, and
mangrove forests. The data were then tabulated and analysed using a matrix scoring method to
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determine the Tourism Compatibility Index and regional carrying capacity. Water quality was
determined by the Pollution Index (PI) procedures and standards of water quality for marine tourism
[19,20].
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Figure 1. Map of the study area
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2.2. Water Quality Analysis

The measured water quality parameters were compared with Quality Standards [20]. The parameters
were: clarity, smell, total suspended solids (TSS), waste, temperature, oil and grease, pH, salinity, total
ammonia (NH;-N), sulphide (H:S), phenol and detergents as MBAS. Water quality analysis is carried
out by calculating the pollution index (IP), with the following classification:

Table 1. Classification of the pollution index

IfIP value < 10 : Meets quality standards (good condition)

B R

IfIP value=10-5.0
If IP value =50 s/d 10,0
If IP value = 10,0

: Lightly polluted
: Moderate pollution
: Severe contamination

2.3. Compatibility Analysis

Tourism compatibility was analysed by the following categories: mangrove tourism (Table 2);
snorkelling tourism (Table 3) and beach tourism (Table 4). The mangrove tourism compatibility
matrixg®sed five parameters with a maximum value (Nmax) of 39. The Tourism Compatibility Index

(TCI) using the following equation [21]:
! Z( : )
Nmax

TCl is the Tourism Compatilfflity Index
Ni is the i*" parameter value (Weight x Score)
Nmax is the maximum value of a tourist category

where:
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Table 2. Compatibility matrix for mangrove tourism [21].

Mangrove

No C (S1) S C(82) S C(83) S C(N) S
parameters
1. Area (m?) 5 =500 3 >200-500 2 50-200 1 < 50 0
2. Species 3 >5 3 3-5 2 0-1-2 1 0 0
3. Density 3 15-25 3 10-15 2 5-10 1 <5 0
(trees/100 m?)
4. Tides (m) I 0-1 3 1-2 2 2-5 1 >5 0
5. Organisms 1 Fish, Shrimp, Crab, 3 Fish, 2 Fish, 1 Only 0
Mollusc, Reptile, Shrimp, Mollusc one
Bird Crab, organis
Mollusc, m

Notes: W (Weighing); C (Category); S (Score)

Table 3. Compatibility matrix for snorkelling tourism [21].

No Parameter W C(S1)

1 Water Transparency (%) 5 > 100
80 - 100
20 - 80
> 20

2 Coral Community Cover (%) 5 =75
50-75
25-50
<25

3 Types of coral 3 =12
Tto 12
4t07
<4

4 Types of reef fish 3 > 50
30 - 50
010 - 30
<10

5 Current velocity (cm/s) 1 0-15
15-30
30 - 50
> 50

6 Coral depth (m) 1 1-3
3-6
6-10

> 10

7 Flat reef width (m) 1 = 500
100 - 500
20 - 100
<20

w
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Table 4. Comp:ébi]ity matrix for beach tourism [21].

No Parameter W C(51) 5 C(52) 5 C(53) 5
1. azlter depth (m) 5 0-3 3 3-5 2 >5 1
2. Type of beach 5 White sand 3  White sand little 2 Black sand rock 1
coral slightly steep
& Beacgvidth (m) 5 =30 3 10-30 2 3-10 1
4. Sand base material 3 Sand 3  Sandy reef 2 Muddy sand 1
5. Current velocity (m/d) 3 0-02 3 02-04 2 =04 1
6. Beach slope (%) 3 > 10 3 10-25 2 >25 1
7. Clarity 1 >5 3 3-10 2 <3 1
8. Coastal vegetation 1 open, coconut 3 Low shrub, 2 High thicket, 1
grasslands settlement, port

9. Hazardous organisms 1 No 3 One species 2 > 1 species 1
10, Availability of fresh 1 <05 3 05-1 2 1-2

water (km) 1

Where: W (Weight); C (Category); S (Score)

The mangrove and beach tourist compatibility index classes are: El: Very suitable, with a value of
83 — 100 %; S2: Suitable, with a value of 67 — < 83 %; S3: Conditionally suitable, with a value of 50 —
<67%; N: Not suitable, with a value <50 %.

2.4. Tourism Carrying Capacity Analysis

Estimating the carrying capacity of tourism activities for the use of conservation areas referred to
G ment Regulation No. 18/1994 concerning exploitation of natural tourism in the utilization zone
of national parks, forest parks, and natural tourism parks. Tourism should not exceed 10% of the total
utilization zone of the national park. The carrying capacity equation used was as follows:

L,W;
LW,

cC=101 [K

3
Where: CC Erhe carrying capacity of the area (person/day)
K is the maximum number of visitors per unit area (Table 5)
Lp is the area that can be utilized
Wt is the time available for each tourist activity per day (Table 5)
Lt is the unit area for each tourist category (Table 5)
W is the time visitors spend on each tourist activity (Table 5)

Table 5. Table of values for K, Lt, Wp,and Wt [21-23].

K
. .. Unit Area Visit Time Time reserved
No  Tourism Category E?ﬁ\:’)l ;i:;l] (Lo (m?) (Wp) (hour) (W1) (hour)
1. Snorkelling 1 500 3 6
2. Coastal Recreation 1 50 3 6
3. Mangrove Tourism 1 50 2 8

3. Results and Discussion

3.1. Water Quality

The Pollution Index (PI) was 0.72 for Kedindingan Island and 0.80 for Beras Basah Island @Bable 6).
These IP values are in the suitable category according to water quality standard criteria in Decree of
the Minister of the Environment Number 115/2003 concermning Guide#ges for Determining Water
Quality. Only ammonia was higher than the water quality standard in Minister of the Environment
Decree Number 51/2004 concerning water quality standards for the use of marine tourism.
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Table 6. Analysis of pollution Index on the water quality in Kedinding and Beras Basah Islands

Measurement Quality

No. Parameters Unit Results (Ci) Standards Ci/Lj
1 2 (Lij) 1 2

| Turbidity mg/L 26 265 >3 0.87 0.88
2 Smells 0 0 none 0.00 0.00
3 TSS mg/L 33 47 80 0.41 0.01
4 Waste 0 0 none 0.00 0.00
5 Temperature oC 29 28.2 +3 0.97 0.03
6 Oil Layer 0 0 none 0.00 0.00
7 pH - 7.8 783 6.5-8.5 0.26 0.33
8 Salinity 33 33 35 0.94 0.03
10 Total Ammonia(NH3-N) mg/L 0.1 06 <03 0.33 1.11
11 Sulphides (H,S) mg/L 0 0 <005 0.00 0.00
12 Phenol mg/L 0.1 0.11 <0.002 0.00 0.00
13 Detergents as MBAS png/l 0 0 <0.01 0.00 0.00
Sum 3.79 2.39
Average (Ci/Lix)R 0.32 0.20
Max value (Ci/Lix)M 0.97 1.11
Pollution Index (IP) 0.72 0.80

Remarks: 1. Kedindingan Island; 2. Beras Basah Island

Ammonia can accumulate in water because aquatic or‘ganismaontinuously excrete ammonia and
are part of the nitrogen cycle. Three main pollutant types are nutrients, sediments and pesticides.
Pollutant loads can be usefully disaggregated [24]. Kedindingan island has a mangrove ecosystem
characterised by muddy substrate which is nutrientrich from organic matter decomposition.
Conversely, eras Basah island has no mangroves at all and is dominated by beach and coral reef
ecosystems. Nutrients are generally deemed detrimental to mangroves beguse of synergistic effects
occurring with other pollutants during intense discharge events [22]. Coral reef ecosystems are
particularly sensitive to turbidity. Suspended sediments reduce lighghvailability for coral symbionts
(zooxanthellae), which may result in coral bleaching and death [23]. Suspended sediments also disturb
the coral reproductive cycle.

3.2. Mangrove Tourism Compatibility

Kedindingan Island is actually a kind of muddy sandbar overgrown with mangroves. This sandbar
inhibits the flow of currents and slows the ocean waves that lead to the coast so that it increases the
sedimentation process in the surrounding area and has slowly formed a dry and submerged island
periodically submerged by high tides. The survey results on the condition of the mangrove forests on
Kedindingan Island gave an S1 category (score 3) for mangrove parameters, tidal conditions, and the
presence of fauna as tourism objects.

Table 7. Mangrove tourism compatibility for Kedindingan island

No Parameter S W S Nmax N;

1. Area of mangrove (m’) 1174200 5 3 15 15

2. Types of mangrove 4 5 2 15 10

3. Mangrove density (100 m?) 6 31 9 3

4. Tides (m) 0.18 3 3 9 9

5. Objects (fauna) Fish, Shrimp, Crabs, Molluscs, 3 3 9 9

Reptiles, Birds

Amount (EN) 57 46
Compatibility Index 80.7%




The 2nd International Symposium on Marine Science and Fisheries (ISMF2) — 2019 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 370 (2019) 012049 doi:10.1088/1755-1315/370/1/012049

The analysis of mangrove tourism compatibility obtained a value of 80.7%. This index value is in
the very appropriate category (range of 83-100%). The high tourist compatibility of mangroves on
Kedindingan Island is certainly influenced by the extent of 117.4200 m? with good tidal conditions
(0.18 m) and a wide variety of fauna. The only parameters with low scores were mangrove species and
density, with only 6 types of mangroves present in relatively low densities. Mangroves on
Kedindingan Island included Rhizophora mucronata, Avicennia mucronata, and Sonneratia sp. These
mangroves are common types that grow in coastal areas with salinity up to 32 ppt. This mangrove
forest is a nursery for various types of marine life, including nekton, crustaceans and molluscs. The
types of fish found included; Abudefduf sexfasciatus, Chromistern atensis, Ctenchaetus striatus,
Caesio teres and Thalassoma lutescens. The mangrove ecosystem of Kedindingan Island is also a
habitat of the little egret (Egretta garzetta) which is a protected species of bird in Indonesia [20,25]. In
addition, there are also reptiles such as monitor lizards and crocodiles which are sometimes seen
around the mangroves on Kedindingan Island.

3.3. Snorkelling Tourism Compatibility

For coral reef tourism the main zone is around Beras Basah I[sland. Although there are also coral reefs
around Kedindingan Island, the area is small and the diversity low. The snorkelling tourism
compatibility matrix (Table 8) obtained a value of 68.42%, in the Suitable category S2 (50%-80%).
For snorkelling, water clarity is very important. Around Beras Basah I[sland, water clarity had a score
of 3 (the highest category) with 100% visibility . The other parameters had scores of 2, but no
parameters scored 1 or 0.

In addition, the diversity and beauty of corals and reef fish in the coral reef ecosystem is certainly a
major attraction for tourists. The corals around Beras Basah Island were diverse with stable categories
and stable fish communities. The types of fish found in Beras Basah waters included: Prerapogon
kauderni, Chaetodon octofasciatus, Thalassoma lutesccens, Abudefduf sexfasciatus, Chromis
ternatensis, Neoglyphido donoxyvodon and Pomacentrus alexanderae while the types of coral found
included the genera Echinopora, Pachyseris, Porites, Pectinia, and Acropora.

Table 8. Suitability matrix for snorkelling tourism on Beras Basah island and Kedindingan island

No  Parameter Weight Score Nmax N

1. Water clarity (%) 5 3 15 15

2. Coral community cover (%) 5 2 15 10

3. n.lmber of coral type 3 1 9 3

4. Types of reef fish 3 2 9 6

5. Current speed (cm/s) 1 2 3 2

6. Depth of coral reef (m) 1 1 3 1

7. Flat stretch of reef (m) 1 2 3 2
Amount 57 39
Compatibility Index . _68.42%

3.4. Beach Tourism Compatibility

Beras Basah Island is also prioritized for coastal tourism. The presence of white sand that stretches
around the island attracts tourists to visit the island, especially on weekend holidays and at peak
scason. The compatibility matrix (Table 9) shows this site as suitable based on the classification in
[21].
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Table 9. Beach tourism compatibility matrix on Beras Basah island

No Parameter S w S Nmax N
1. Water depth (m) 1 5 3 15 15
2. Beach type White sand 5 3 15 15
3. Beach width (m) 5 5 1 15 5
4. Basic material waters Sandy 3 2 9 6
5. Current velocity (m/d) 0.16 3 3 9 9
6. The slope of beach (%) 4 3 3 9 9
7. Brightness of waters 3 1 2 3 2
8. Closure of coastal land open, coconut 1 3 3 3
9. Biota dangerous 3 1 1 3 1
10. Availability of fresh water (km) 56 1 1 3 1
Amount 84 66
Compatibility Index 78.6%

Beras Basah Island is only 2.5 Ha and categorised as a small island. This island has white sand
beach with a slope <10° fringed by coconut trees. These characteristics suitable for marine tourism.
However, the absence of fresh water sources is an obstacle to the development of coastal tourism on
this Island.

3.5. Regional Carrying Capacity
The carrying capacity analysis for Beras Basah Island and Kedindingan Island is shown in Table 10.

Table 10.Carrying capacity of Beras Basah and Kedindingan island

e L: W, Wi L, DDK Actual
No.  Type of Activity K (m?) (h(P)ur) (hour) (lilz) (people/day)  Visits
A. Beras Basah Island
1. Snorkelling 1 500 3 6 722000 289 4
2. Beach Recreation 1 50 3 6 25800 103 81
Sub Total 392 85
B. Kedindingan Island
1. Snorkelling 1 500 3 6 3431700 1373 4
2. Mangrove Tourism 1 50 2 8 1174200 9394 4
Sub Total 10,766 8
Total 11,158 93

The concept of regional carrying capacity provides a useful strategy for achieving goals that can be
applied in the Entext of tourism management [26]. For every ecotourism activity, visitors need a wide
enough space to carry out activities such as diving and snorkelling in order to enjoy the beauty of the
underwater world, $ggit is necessary to predict the time needed for each tourism activity [27]. Every
ecological potentia& determined by the condition of the resources and the types of activities that will
be developed. The results of the analysis show that the carrying capacity of the tourism area on Beras
Basah Island is 392 people/day and 10,766 people/day for Kedindingan Island using the same ratio for
both islands, where snorkelling > seagrass tourism > beach recreation. Meanwhile, field data shows
the number of tourists was 85 people/day for Beras Basah [end and 13 people/day for Kedindingan
Island. This number only reached 21.57% and 0.07% of the carrying capacity of the area available on
the two islands.

The mag@nmum number of visitor track areas (L.) provided for each tourist category strongly
determines the carrying capacity index of the tourist area. The greater the area that is needed for each
visitor, the lower the carrying capacity. The percentage of the area set at 10% is in accordance with the
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stipulation in Govmnent Regulation No. 18 of 1994 concerning exploitation of natural tourism in the
utilization zone of national parks, major forest parks, and natural tourism parks.

In general, the number of visitors in the main tourism zone area is still very low, below 50% of the
total area carrying capacity. This condition is certainly considered to be very good in terms of
conservation, because it is assumed that it will not be able to have a significant impact in terms of
damage to the natural environment. Kedindingan Island has a higher carrying capacity (10766
people/day) compared to Beras Basah Island (392 people/day). The difference is certainly influenced
by the area of the island. Kedindingan Island does not have coastal tourism potential, but has the
advantage of 117,4200 m* of mangrove forest. Meanwhile, Beras Basah Island does not have
mangrove forests, but has a beach tourism with white sand covering an area of 25800 m2. However,
the two islands have seagrass and snorkelling potential (coral reefs). The shortage of tourist categories
on Beras Basah Island is complemented by Kedindingan Islan@gnd vice versa. So that it forms an
integrated tourism main zone that is attractive to visitors and has the potential to be developed as
marine tourism (Figure 2).
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Figure 2. Map of tourism compatibility. Purple = beach tourism; green = mangrove tourism;
orange = snorkelling tourism

Overall, the carrying capacity of the main coastal zone of Bontang City is 11,158 people/day. This
value is higher than the carrying capacity of ecotourism in Lantebung, Makassar City [25], which
reportedly has a carrying capacity of 274 people/day. However, it is lower than the carrying capacity
of Panjang Beach, Bengkulu [28] which has a carrying capacity of 42,045 people/day and Baluran,
NTB with a carrying capacity in the ecotourism area of 3288 people/day [29].

The balance between the number of visitors and the condition of the resource and the type of
activity developed certainly needs to take into account the area used which is compared with the
ability of nature to tolerate visitor activities so that sustainability is maintained [21]. An increase in
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visitor numbers must have an impact, and can have both positive and negative influences, especially
on the condition of the natural resources of a coastal region [29]. In the blue economy concept, it is
vital to ensure that development is not merely oriented towards generating economic growth but must
also be able to ensure social and ecological sustainability. Blue economy principles include national
natural resource efficiency, free of waste, social inclusiveness, production system cycles, and
unlimited adaptation and innovation [11].

4. Conclusion.
Kedindingan Island and Beras Basah Island are in the main zone for development of marine
tourism in coastal arcas and small islands in Bontang City. Theretfore, the analysis of the water quality,
compatibility and carrying capacity of the region is very important for policy makers in developing the
strategic plan for the area. The two small islands in Bontang are suitable for ecotourism activities. The
water quality on Beras Basah Island and Kedindingan Island fulfilled quality standards based on the
pollution index values. Kedindingan Island is very suitable (S1 category) for mangrove tourism, while
%’ beach tourism and snorkelling tourism Beras Basah Island is classified as suitable ﬂl category).
e carrying capacity for ecotourism in the Bontang coastal and marine protected area was estimated
at 11,158 people/day. Currently, tourist arrivals in this region are below 20% of the estimated carrying
capacity.

Acknowledgments

This study is part of a collaboration between Diponegoro University (UNDIP), Semarang University
and Mulawarman University (UNMUL). We are grateful to the Marine and Fisheries Agency and
Governor of East Kalimantan Province for providing financial and in-kind assistance. We thank the
following staff members of Mulawarman University for their assistance: Sumoharjo Heru Susilo and
Yuda Prawira.

References

[1]  Jafari J 2003 Research and scholarship: the basis of tourism education .J. Tour. Stud. 1 3341

[2] MacBeth J 2005 Towards an ethics platform for tourism Ann. Tour. Res. 32 96284

[3] Thomas K D 2010 Ecotourism and Water Quality: Linking Management, Activities and
Sustainability Indicators in the Caribbean (University of South Florida)

[4] Yilmaz O 2011 Analysis of the potential for ecotourism in Golhisar district Procedia-Social
Behav. Sei. 19 240-249

[5] Tiscal A, Istrat N, Dumitrescu C D and Cornu G 2016 Management of sustainable development
in ecotourism. Case Study Romania. Procedia Econ. Financ. 39 427 — 432

[6] Kar T K and Ghosh B 2013 Impacts of maximum sustainable yield policy toprey—predator
systems. Ecol. Model. 250 134-142

[7]  Saarinen J 2006 Traditions of sustainability in tourism studies 4nn. Tour. Res. 33 1121-40

[8] Coccossis, Mexa A and Collovini A 2002 Defining, measuring and evaluating carrying
capacity in european tourism destinations (Athens)

[9] PAP/RAC (Priority Action Programme Regional Activity Centre) 2003 Guide to good practice
in tourism carrying capacity assessment htip//hdl handle.net/20.500.11822/ 1666

[10] Jurado E N, Tejada M T, Garcia F A, Gonzalez J C, Macias R C, Pena J D, Gutierrez F F,
Fernandez G G, Gallego M L, Garcia G M, Gutierrez O M, Concha F N, de la Rua F R,
Sinoga J R and Becerra F S 2012 Carrying capacity assessment for tourist destinations.
Methodology for the creation of synthetic indicators applied in a coastal area Tour. Manag.
33 1337-46

[11] Tegar D R and Gurning S R O 2018 Developement of marine and coastal tourism based on blue
economy [nt J. Mar Eng Innov. Res. 2 128-32

[12] Paul P, Kar T K and Ghorai A 2016 Ecotourism and fishing in a common ground of two
interacting species Ecol. Modell. 328 1-13

10




The 2nd International Symposium on Marine Science and Fisheries (ISMF2) — 2019 IOP Publishing

IOP Conf. Series: Earth and Environmental Science 370 (2019) 012049 doi:10.1088/1755-1315/370/1/012049

[13]
[14]

[15]

[16]
[17]
(18]
[19]
(20]
(21]
[22]
(23]
(24]
(25]
(26]
(27]
(28]

(29]

Badan Pusat Statistik 2018 Statistik Daerah Kota Bontang (Kota Bontang: BPS)

Suyatna I and Sidik A S 2013 Investigation on fish assemblages around cooling water system
outlet in the coastal water of Bontang city, East Kalimantan Glob. J. Sci. Front Res. Biol.
Sci. 13 9-16

Suyatna I, Sidik A S, Almadi F A, Rizal S and Sukarti K 2016 Fish community structure in high
water temperature around Bontang Industrial Estate, East Kalimantan, Indonesia
Biodiversitas 17 558—64

Holden A 2007 Environment and Tourism (London, UK: Routledge)

Manson P 2008 Tourism: impacts, planning and management ed H Butterworth (Oxford, UK)

Republik of Indonesia Decree 1994 No. 18 year 1994 about eksploitation of natural live in
national parkl, great forest park, and natural tourism park (Indonesia)

Republic of Indonesia Decree No. 5 vear 1990 about the biodiversity conservation and the
ecosystem (Indonesia)

Law of The Republic of Indonesia on Amendment to Law No. 27/2007 The Management of
Coastal Areas And Small Islands

Yulianda F 2007 Ekowisata Bahari Sebagai Alternatif Pemanfaatan Sumberdava Pesisir
Berbasis Konservasi (Bogor: Institut Pertanian Bogor)

Ministry of Environment Decree No. 115/2003 about the guidline to determine water quality
status.

Ministry of Environment Decree No, 051/2004 about the standard of water quality for marine
life.

de Valck J and Rolfe J 2018 Linking water quality impacts and benefits of ecosystem services
in the Great Barrier Reef Mar. Pollut. Bull. 130 55-66

Rini, Setyobudiandi 1 and Kamal M 2018 Kajian Kesesuaian, Daya Dukung dan Aktivitas
Ekowisata di Kawasan Mangrove Lantebung Kota Makassar J. Pariwisata 5 1-10

Masum K M, Al Mamun A and Rahman Z M M 2013 Ecotourism Carrying Capacity and the
Potentiality of the Safari Park of Bangladesh.J. For. Sci. 29 292-9

Suryanto H 2009 Analisis status terumbu karang untuk pengembangan wisata Bahari di Desa
Teluk Buton, Kabupaten Natuna (Institut Pertanian Bogor)

Nugraha H P, Indarjo A and Helmi 2013 Studi Kesesuaian dan Daya Dukung Kawasan untuk
Rekreasi Pantai di PantaiPanjang Kota Bengkulu J. Mar. Res. 2 130-9

Armono H D, Rosyid D M and Nuzula 2014 Carrying Capacity Model Applied to Coastal
Ecotourism of Baluran National Park, Indonesia /OP Conf. Ser : Earth Environ. Sci. p 8

11




Evaluating Ecotourism Development in Bontang : Water
Quality, Compatibility and Carrying Capacity

ORIGINALITY REPORT

17. . 17%  «

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

R Triyanti, N Kurniasari, C Yuliaty, U 70/
Muawanah, T Febrian. "Management of ’
coastal resources in Mandalika in an era of
disruptive innovation waves", IOP Conference
Series: Earth and Environmental Science, 2020

Publication

Jeremy De Valck, John Rolfe. "Linking water 1
L : %
quality impacts and benefits of ecosystem
services in the Great Barrier Reef", Marine
Pollution Bulletin, 2018

Publication

Melissa Justine Renjaan, Ida | Dewa Ayu Raka 1
: : : %
Susanty. "Carrying capacity and tourism
suitability of Ngurbloat Beach, Southeast
Maluku Regency", IOP Conference Series:
Earth and Environmental Science, 2020

Publication

Donny Juliandri Prihadi, Indah Riyantini, 1 o
Mochamad Rudyansyah Ismail. "Study of ’
biophysical status and resources support



marine tourism area of mangrove in
Indramayu Karangsong", IOP Conference
Series: Earth and Environmental Science, 2018

Publication

lonela AdrianaTisca, Nicolae Istrat, Constantin
Dan Dumitrescu, Georgica Cornu.
"Management of Sustainable Development in
Ecotourism. Case Study Romania", Procedia
Economics and Finance, 2016

Publication

T

Mujiyanto, Y Sugianti, S E Purnamaningtyas,
Sutrisna, A Rahmawati, F R Indaryanto, A
Nurfiarini, D W H Tjahdjo. "Suitability of
ecotourism in Tunda Island Serang Regency
Banten Province, Indonesia", IOP Conference
Series: Earth and Environmental Science, 2021

Publication

T

K HWiyono, E KS H Muntasib, F Yulianda.
"Carrying capacity of Peucang Island for
ecotourism management in Ujung Kulon
National Park", IOP Conference Series: Earth
and Environmental Science, 2018

Publication

T

Lucia Micutkova, Thomas Diener, Chen Li,
Adelina Rogowska-Wrzesinska et al. "Insulin-
like growth factor binding protein-6 delays
replicative senescence of human fibroblasts",

<1%



Mechanisms of Ageing and Development,
2011

Publication

n Nabila Farhaini, Johan Danu Prasetya, Andi <1
. . %
Sungkowo. "Evaluation of land carrying

capacity of Sundak Beach, special region of
Yogyakarta, as a coastal recreational site", AIP
Publishing, 2020
Publication

P K Sahu, S C Phatak. "Jet Characterization at <'I o
RHIC Energy", Journal of Physics: Conference ’
Series, 2006
Publication
Prosenijit Paul, T.K. Kar, Abhijit Ghorai.

. L < | %
"Ecotourism and fishing in a common ground
of two interacting species", Ecological
Modelling, 2016
Publication
"Nature-Based Tourism in Asia’s Mountainous

neer S <l
Protected Areas", Springer Science and
Business Media LLC, 2021
Publication

M Saad, R M Milad, Y A A Faiz, N L Hikmah. <1 o

"Fisheries community behaviour towards
water quality of the Deket river, Lamongan
district", IOP Conference Series: Earth and
Environmental Science, 2021

Publication




Mohammad Reza Shokri, Maryam
Mohammadi. "Effects of recreational SCUBA
diving on coral reefs with an emphasis on
tourism suitability index and carrying capacity
of reefs in Kish Island, the northern Persian
Gulf", Regional Studies in Marine Science,
2021

Publication

<1%

Husen Rifai, Udhi E. Hernawan, Firman
Zulpikar, Calvyn F. A. Sondakh et al.
"Strategies to Improve Management of
Indonesia’s Blue Carbon Seagrass Habitats in
Marine Protected Areas", Coastal
Management, 2022

Publication

<1%

Quantitative Methods in Tourism Economics,
2013.

Publication

<1%

Gustavo Fachini Macluf. "Avaliacao da
remocao de fosforo através da aplicacao de
lodos de tratamento de agua formado por
diferentes tipos de coagulantes.",
Universidade de Sao Paulo, Agencia USP de
Gestao da Informacao Academica (AGUIA),
2021

Publication

<1%

"Abstracts—APASL 2013", Hepatology
International, 2013

<1%



Publication

Hengky, S. H.. "Guestimating Coastal <1 o
Ecotourism in Muara Beting, Indonesia", ’
Journal of Management Research, 2017
Publication

Yuning Zhao, Xiongzhi Xue, Yi Huang, Hao <1 o
Kong. "Evaluating comprehensive carrying ’
capacity of coastal area using the matter-
element extension method: A case study in
Fujian Province of China", Ocean & Coastal
Management, 2021
Publication

B E Wibawa, A N Bambang, F Purwanti, D <'I o
Suprapto. "Water physical factor analysis ’
using aqua-modis image data to determine
the tour ship route in Karimunjawa", IOP
Conference Series: Earth and Environmental
Science, 2021
Publication

H P Astuti, H Suryatmojo. "Water ecosystem <1 o
services of Merawu Watershed, Banjarnegara, ’
Central Java, Indonesia", IOP Conference
Series: Earth and Environmental Science, 2021
Publication

S A Faiz, R | Komalasari. "The assessment of <1 o

tourism carrying capacity in Lombok Island",
|IOP Conference Series: Earth and
Environmental Science, 2020



Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



Evaluating Ecotourism Development in Bontang : Water
Quality, Compatibility and Carrying Capacity

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12




