IDENTIFICATION OF MIGRATORY WATERBIRDS HOTSPOT PATTERN AS
BIOINDICATOR OF ECOTOURISM MANAGEMENT IN PULAU KUKUP
NATIONAL PARK.

IKA SAFIKA BINTI KAMARUDIN

A dissertation submitted in fulfilment of the
requirements for the award of the degree of

Master of Science (Tourism Planning)

Faculty of Built Environment and Surveying

Universiti Teknologi Malaysia

FEBRUARY 2022



DEDICATION

7| |Ehen] | 3] R

In the Name of Allah, The Most Gracious, The Most Merciful

| dedicate my dissertation to my family and friends.
A special feeling of gratitude to my loving parents,

Kamarudin bin Hassan and Siti Ragayah binti Sh Ibrahim,
whose words of encouragement and push for tenacity ring in my ear.

My sisters,

Mastura and Siti Aisa Maisara
have encouraged me all the way and whose encouragement has made sure
that | give it all it takes to finish that which | have started.

| also dedicate this dissertation to my best friends,

Muhammad Iskandar and Nabilah Huda
who have supported me throughout the process.

Special thanks to my supervisor,

Dr. Ak Mohd Rafiq bin Ak. Matusin
for his guidance in the preparation of this dissertation.



ACKNOWLEDGEMENT

My first and big appreciation goes to my first supervisor, Dr. Ak Mohd Rafiq
bin AKk. Matusin, for his supervision, guidance and encouragement. Sincere gratitude
is extended to his generous participation in guiding, constructive feedback, kind

support, and advice during my Master's degree.

I would like to acknowledge management of Pulau Kukup National Park,
Perbadanan Taman Negara Johor (PTNJ), and Department of Environment Johor for
their cooperation, data sharing, and great support while conducting the study.
Distinguished personalities, the locals, and the others stakeholders contacted,

interviewed and the source of information revealed are also thankful acknowledged.

| extend my thanks to all my classmates at Universiti Teknologi Malaysia for
their continuous encouragement and support, especially my best friends for their time,
advice, for proofreading over and over, for cracking jokes when things became too
serious, and for the sacrifices you have made in order for me to pursue a Master's
degree.

Last but not least, my warm and heartfelt thanks go to my family for their
tremendous support and hope they had given to me. No word can express and no deeds
can return the love, affection, sacrifices, advices, unceasing Do’a, and support that my
parents infused in me during my whole journey. My deepest thanks to my sisters, who
were always supportive of my adventures. Without that hope, this dissertation would
not have been possible. I am forever thankful for the unconditional love and support
throughout the entire dissertation process and every day. All praise is due to Allah for

giving me inspiration, good health, and His countless blessing along this journey.



ABSTRACT

The link between tourism and conservation has been strengthened and
expanded through ecotourism. Mainly, ecotourism destination is often found in areas
with abundant natural resources including mangroves areas. In the context of Pulau
Kukup National Park, however, there is lack of exposure on using migratory
waterbirds as bioindicator for ecotourism activity that might cause harm to the
environment and its ecosystem. Thus, this study aims to examine migratory waterbirds
hotspot pattern as bioindicator to ecotourism activity in Pulau Kukup National Park.
The objectives of this study are to explore the characteristics of migratory waterbird
physical environment condition, to analyze the migratory waterbird distribution
pattern, and to propose potential significant action plan in protecting the distribution
pattern of migratory waterbirds in Pulau Kukup National Park ecotourism
management. This study applied a qualitative research method together with secondary
data. Informant interviews and site observation were used to evaluate the current
condition of the physical environment and the migratory waterbird species. The major
findings of this study show that this area is rich in bird species and serves as a shelter
for migratory waterbirds. However, lack of proper ecotourism management can cause
the destruction of migratory waterbird distribution patterns and indirectly can cause
harm to the ecosystem. The result implies a need to enhance the management of this
park that indirectly can protect migratory waterbird distribution patterns and
ecotourism resources in Pulau Kukup National Park. This study concluded that
effective management and proper development, infrastructure, technologies

implementation can highly benefit the management and also the environment.
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ABSTRAK

Hubungan antara pelancongan dan pemuliharaan telah diperkukuhkan melalui
ekopelancongan. Kebiasaannya, destinasi ekopelancongan sering dijumpai di kawasan
yang kaya dengan sumber semula jadi. Walau bagaimanapun, kekurangan pendedahan
mengenai penggunaan burung air migrasi sebagai bioindikator bagi ekopelancongan
di Taman Negara Pulau Kukup boleh menyebabkan kemudaratan kepada alam sekitar
dan ekosistem terutamanya di kawasan bakau. Kajian ini bertujuan untuk mengkaji
pola taburan burung air migrasi sebagai bioindikator kepada aktiviti ekopelancongan
di Taman Negara Pulau Kukup. Objektif kajian ini adalah untuk meneroka ciri-ciri
keadaan persekitaran fizikal burung air migrasi, menganalisis pola taburan burung air
migrasi, dan mengesyorkan pelan tindakan yang berpotensi untuk melindungi pola
taburan burung air migrasi dalam pengurusan ekopelancongan di Taman Negara Pulau
Kukup. Kajian ini menggunakan kaedah penyelidikan kualitatif yang digabungkan
dengan data sekunder. Temu ramah dan pemerhatian di lokasi digunakan untuk
menilai keadaan semasa persekitaran fizikal dan spesies burung air migrasi. Selain itu.
analisis deskriptif digunakan untuk menafsirkan hasil penyelidikan. Penemuan utama
kajian ini menunjukkan kawasan ini kaya dengan spesies burung dan berfungsi sebagai
tempat perlindungan burung air migrasi. Namun begitu, kurang keberkesanan
pengurusan ekopelancongan boleh menyebabkan pemusnahan pola taburan burung air
migrasi dan secara tidak langsung dapat menyebabkan acaman terhadap ekosistem.
Hasilnya menunjukkan perlunya meningkatkan pengurusan taman ini yang secara
tidak langsung dapat melindungi pola taburan burung air dan sumber semulajadi
ekopelancongan di Taman Negarra Pulau Kukup. Kajian ini menyimpulkan bahawa
pengurusan yang efektif dan pembangunan yang sederhana, infrastruktur, pelaksanaan
teknologi dapat memberi manfaat besar kepada pengurusan dan juga alam sekitar.
Implikasi kajian ini untuk perancangan ekopelancongan adalah boleh membantu
pengurusan taman negara untuk menambah baik pembangunan dan pengurusan
ekopelancongan di Taman Negara Pulau Kukup atau destinasi ekopelancongan lain

yang terletak dalam konteks yang sama.

Vil



TABLE OF CONTENTS

TITLE PAGE

DECLARATION i
DEDICATION iv
ACKNOWLEDGEMENT v
ABSTRACT vi
ABSTRAK vii
TABLE OF CONTENTS viii
LIST OF TABLES Xi
LIST OF FIGURES Xii
LIST OF ABBREVIATIONS Xiv
LIST OF SYMBOLS XV
LIST OF APPENDICES XVi
CHAPTER 1 INTRODUCTION 1
1.1  Research Background 1
1.2 Problem Statement 3
1.3  Research Question 4
1.4  Research Aim 4
1.4.1 Research Objectives 5

1.5  Scope of the study 5
1.6 Research Framework 6
1.7  Research Significant 9
CHAPTER 2 LITERATURE REVIEW 11
2.1 Introduction 11
2.2 Ecotourism resources 11
2.2.1 Type of Ecotourism Resources 12

2.2.2 Wetlands 14

2.2.3 Mangroves 15

viii



2.3

2.4
2.5

2.6
2.7

2.8

CHAPTER 3
3.1
3.2
3.3

3.4
3.5
3.6

CHAPTER 4
4.1
4.2

4.3

4.4
4.5

4.6

Ecotourism Management
2.3.1 Resource Management of Ecotourism

2.3.2 The Importance of Managing Ecotourism
Resources

Migratory Waterbird as Bioindicator
Distribution Pattern

2.5.1 Factor of Determine the Distribution Pattern of
Migratory Waterbird

2.5.2 Migratory Waterbird Habitat Preference Area
Physical Environment Characteristics: Mangroves
Research Gap

2.7.1 Migratory Waterbird in Pulau Kukup

Conceptual Framework

METHODOLOGY

Introduction

Study Area

Research Approach and Design
3.3.1 Methodology Framework
3.3.2  Unit Analysis and Sampling
Data Collection Procedure
Indicators

Data Analysis and Interpretation

RESULTS AND DISCUSSIONS
Introduction

The Current Condition of Pulau Kukup National Park
Ecosystem

Food Sources of Migratory Waterbirds
4.3.1 Diversity of Flora and Fauna Species
Habitat Preferences Area

Discussion of Characteristics Migratory Waterbird
Physical Environment Condition.

Species Diversity

17
17

19
19
21

21
22
23
25
28
28

31
31
31
36
37
37
38
39
41

45
45

45
46
46
50

52
53



4.7

4.8

4.9

CHAPTER 5
5.1
5.2

5.3

CHAPTER 6
6.1
6.2
6.3
6.4

REFERENCES

4.6.1 Species Availability

4.6.2 Species Classification Based on Habitat

Preference

4.6.3 Species Richness

4.6.4 Trends of Migratory Waterbirds in Pulau

Kukup National Park

Discussion of Migratory Waterbird Distribution

Pattern

Ecotourism Management

4.8.1 Natural Resources

4.8.2 Infrastructure and Facilities
4.8.3 Sustainability Effort

4.8.4 Discussion

Interpretation of Overall Findings

POTENTIAL STRATEGY AND ACTIONS
Introduction

Strategies and Actions

5.2.1 Strategies 1: Strengthen Workforce
5.2.2 Strategies 2: Operational Excellence
5.2.3 Strategies 3: Biodiversity Conservation

Implementation Time Frame

CONCLUSION

Conclusion

Implication to Ecotourism Planning
Limitation

Recommendation of Future Study

53

54
57

57

61
62
64
64
66
70
72

74
74
74
75
77
79
82

83
83
84
85
86

87



TABLE NO.
Table 2.1
Table 2.2

Table 2.3
Table 2.4

Table 2.5
Table 3.1

Table 3.2
Table 3.3
Table 3.4
Table 4.1

Table 4.2
Table 4.3

Table 4.4
Table 4.5
Table 4.6
Table 5.1
Table 5.2

LIST OF TABLES

TITLE
Ecotourism resources.

Factor that determine the distribution pattern of migratory
waterbird. Sources: (Bonter et al., 2013); (Desmawati et al.,
2018); (Quan et al., 2002).

List of migratory waterbird habitat preference area.

Migratory waterbird physical environment criteria.
Sources: (Aulia et al., 2020); (Dade et al., 2014).

Previous research on migratory waterbird.

Timeline of Pulau Kukup’s degazettement and
regazettement. Sources: (Malaysiakini, 2018); (The Star,
2018a); (The Star, 2018b); (The Star, 2018c); (New Strait
Times, 2019).

Management and land uses in Pulau Kukup.
List of indicators.
Summary of data analysis and interpretation.

Malaysian Marine Water Quality Standards. Sources:
Environmental Quality Report 2020.

The characteristics of habitat preference area.

List of migratory waterbird species of the year 2019 and
2021. Source: Pulau Kukup National Park database.

List of the species for each habitat.

List of migratory waterbird species 2019 and 2021.
Interpretation of findings.

Three strategies and seven actions.

Example of technology that is suitable for the park. Source:
(Hodgkinson and Young, 2016)

Xi

PAGE
12

21
23

24
26

32
33
41
43

46
52

54
56
59
72
74

78



FIGURE NO.

Figure 1.1

Figure 1.2

Figure 2.1

Figure 2.2
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

LIST OF FIGURES

TITLE

Scope of the study focuses on using the migratory waterbird
as bioindicator for ecotourism activity in Pulau Kukup
National Park.

Research flow.

Resource management model for peri-urban natural areas.
Source: (Lopes and Silva, 2022).

Conceptual Framework.

Map of Pulau Kukup. Source: Google Earth.
Map of Research Area.

Methodology framework.

Data collection procedure flow.

The largest mangrove tree in this park and information
board about this species. Source: Site observation.

1. Sea Hibiscus (Hibiscus tiliaceus), 2. Mangrove
Cannonball Tree (Xylocarpus obovatus), 3. Lenggadai
(Bruguiera parviflora), and 4. Bird's Nest Fern (Asplenium
nidus). Source: Pulau Kukup National Park database.

List of fauna species in Pulau Kukup. Sources: Pulau
Kukup National Park database and Mybis.

1. Mammals - Smooth Otter (Lutra perspicillata), 2.
Reptiles — Asian Water Monitor (Varanus salvator), 3.
Fishes - Pearse's mudskipper (Periophthalmus
novemradiatus), 4. Marine invertebrates - 4. Tree-Climbing
Crabs (Episesarma spp), 5. Crustaceans - Common Rock
Barnacle (Balanus sp), 6. Molluscs - Pacific oyster
(Crassostrea gigas), and 7. Molluscs - Lined nerite snail
(Nerita articulata). Source: Pulau Kukup National Park
database.

Map of the three-zoning area in Pulau Kukup National Park.
Radius of this area approximately 200m from the jetty
arrival.

The species observed in three areas.

xii

PAGE

18
29
34
35
37
39

47

48

49

49

51
55



Figure 4.7

Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13

Figure 4.14

Figure 4.15
Figure 4.16

Figure 4.17

Figure 5.1
Figure 5.2

Figure 5.3

Figure 5.4

Purple Heron and Short-tailed Shearwater. Source:
https://ebird.org/hotspots

Migratory waterbird trend in the year of 20109.

Migratory waterbird trend in the year of 2021.

Pamphlet of Pulau Kukup National Park.

Jetty Arrival and Signage. Source: Site observation.
Public toilet and Prayer Room. Source: Site observation.

Javanicus tower for birdwatching and Berongan Platform
that inspired from the one of mollusca species that lived in
this area known as Telescope snail (Telescopium
Telescopium). On the right there is one platform that
inspired from one migratory waterbirds species which is
Brahminy Kite. Source:
https://www.johornationalparks.gov.my/

QRcode information about the migratory waterbird that link
with https://ebird.org/hotspots

Printed entrance ticket. Source: Site observation.

a. Signboard of mangrove conservation, b. the area where
the hand-on activies conducted become mangrove seeding
area.

1. Before the construction. 2. Current condition of entrance
way to enter the national park still under construction and
not safe for tourist to access this area. Source: Site visit and
Google images.

The procedure for implementing digitalization.

Installation of the sensor. Source:
https://www.smartparks.org/projects/smart-park-mkomazi-
tanzania/ 77

The East Asian-Australasian Flyway Partnership (EAAFP)
launched the #LegflagChallenge Photo Contest to
encourage birdwatchers, bird photographers, and other
citizen scientists to document and report sightings of
migrating birds in the East Asian-Australasian Flyway that
are wearing leg flags, bands, or tags. Source:
https://www.worldmigratorybirdday.org/

Time frame for strategies and actions.

Xiii

57
58
58
63
65
65

66

68
68

69

70
76

81
82



EIA
RAMSAR

TDC
ESA
QGIS
SPSS
RIS
NGO
MCO
IRDA
ECERDC
loT
WMWD
EAAFP

LIST OF ABBREVIATIONS

Environmental Impact Assessment

Convention on Wetlands of International Importance
Especially as Waterfowl Habitat.

Tourism Development Clusters

Environmental Sensitive Area

Quantum Geographic Information System
Statistical Package for the Social Sciences
Information Sheet on Ramsar Wetlands
Non-Governmental Organizations

Movement Control Order

Iskandar Regional Development Authority

East Coast Economic Region Development Council
Internet of Things

World Migrating Waterbird Day

East Asian-Australasian Flyway Partnership

Xiv



LIST OF SYMBOLS

Square

XV



LIST OF APPENDICES

APPENDIX TITLE PAGE

Appendix A List of Flora and Fauna 99

XVi



CHAPTER 1

INTRODUCTION

1.1  Research Background

Ecotourism is a sort of niche travel that includes a wide range of activities such
as bird watching, game viewing, scientific research, photography, diving, hiking, and
ecosystem restoration. It provides visitors with the opportunity to witness and learn
about the powerful manifestations of nature and culture, as well as the importance of
biodiversity conservation and the cultures of the local people. According to Goodwin
(1996), ecotourism is low-impact nature tourism that contributes to the conservation
of species and habitats either directly through conservation or indirectly by providing
revenue to the local community sufficient for local people to protect their wildlife
heritage area as a source of income. It was also confirmed by other recent studies,
which claimed that ecotourism also defined as a tourism development strategy that
applies ecotourism principles of environmental protection from negative impact and
environmental awareness application, as well as providing experiences for visitors and
hosts, empowerment, and economic incentive potentials for local community (Noriega
et al., 2020).

Aside from that, ecotourism is both an expansion and a refinement of the
connection between tourism and conservation. It builds on the idea of using tourism to
reinforce conservation and vice versa while deepening the criteria for sustainability.
Conservation of biodiversity is now a global issue for governments from different
countries to make and implement several conservation policies, treaties with
neighbouring countries to preserve the world's rapidly degrading environment, which
is essential for human survival particularly. The ecotourism sector relies heavily on
biodiversity. This paper outlines that the capability of tourism planners and managers
to start realizing the potential value of biodiversity as a tourist attraction determines
the success of tourism attractions (Adetola et al., 2021). People from all over the world

travel to these biodiverse regions for educational and recreational purposes to learn



and observe these exotic plants and animals. The natural beauty of the resources, on
the other hand, maybe threatened if they are not adequately managed or protected
(Junus et al., 2020).

Swangjang and Kornpiphat (2021) described that ecotourism is often found in
areas with abundant natural resources. When it comes to natural resources, mangrove
forests are a great example. Mangrove forests are both a breath-taking tourist
destination and a vulnerable environment. Mangrove forests are very resourceful and
home to a wide variety of plants and animals (Keddy et al., 2009). They provide a
wide range of ecosystem services, including water purification, runoff, and river
discharge buffering, food and fiber production, and ecotourism (Junk et al., 2013).
Sensitive spots like mangroves are typically popular tourist destinations, and this area
is particularly vulnerable and needs further protection to survive and thrive. Whenever
it concerns towards ensuring the long-term development of ecotourism resources,
stakeholders or tourism players should pay close attention to the proper development
and protection of sensitive areas that include mangroves and more. They must also
comply with the principle of sustainable development. Recently, the protection and
development of mangrove ecotourism resources have emerged as a significant research
topic (Xu, 2020).

Malaysia is now promoting seven RAMSAR sites, one of which being Pulau
Kukup, as part of its ongoing commitment to the environment and conservation.
Studies by Aldrie Amir (2018) have shown that Pulau Kukup has been designated as
a National Park as well as a RAMSAR Site. According to Johor National Park (2019),
three main factors supported the inclusion of Pulau Kukup on the RAMSAR list. The
RAMSAR site, this area is home to a representative, uncommon, or unique example
of a natural or near-natural wetland type found in the suitable biogeographical area, as
well as vulnerable, endangered, or severely endangered species or ecological
communities. As an example, migratory waterbirds, flying fox, smooth otter, bearded

pig, and long-tailed macaques.

In term of tourism development, based on Rancangan Struktur Negeri Johor
(2030), Pulau Kukup is one of the areas with a high potential for continuing to develop
an ecotourism product, and it is one of the areas with the highest potential. In addition,
this area was included as one of the flagship products in the formation of eleven (11)
Tourism Development Clusters (TDC) in Pelan Induk Pelancongan Negeri Johor



(PIPNJ 2023). As stated in Rancangan Struktur Negeri Johor (2030), the designation
of Pulau Kukup and Tanjung Piai as Permanent Forest Reserves is one of the efforts

being made to ensure the long-term sustainability of this area.

1.2 Problem Statement

The problem statement for this study is the lack of identification of migratory
waterbirds as bioindicator for ecotourism management in Pulau Kukup National Park.
This problem statement supported by recent review of the literature on ecotourism
development found that ecotourism development in Pulau Kukup can also improve
local area's appearance, natural conservation and enhance the quality of the natural
environment Mohamed et al., (2020). However, this study reaches the conclusion that
ecotourism activities in Pulau Kukup turnout has been shown to harm the environment,
such as traffic congestion and crowding, littering, accumulation of waste, and

pollutions.

Another researcher brings up the current scenario of mangroves ecotourism
resource development and the issues involved. The researcher highlights that excessive
and irrational growth and consumption will harm the ecosystem such as major soil
erosion has been caused by the development of vulnerable areas such as mangroves
and wetlands in an attempt to attract more tourists and improve economic benefits (Xu,
2020).

A recent study reveals that there are no longer Environmental Impact
Assessment (EIA) on all RAMSAR sites in Malaysia (Hoe and Lian, 2021). Under
Section 34 of the Environment Quality Act 1974, the project developer must take
pollution prevention and control measures as a condition of environmental impact
assessment approval to eliminate any threat to the ecosystem during the
implementation of a project. Under the same study by Hoe and Lian (2021), the
researcher claims that after the controversial Pulau Kukup degazettement as National
Park, the government of Malaysia has announced a total ban on environmental impact
assessment on RAMSAR sites in the country. The government already decided no

longer approve environmental impact assessments on RAMSAR sites to ensure the



sustainability of these wetlands. Therefore, no development in RAMSAR sites is
allowed after 28 March 2019, which including Pulau Kukup.

Mangrove forest loss is another issue that has arisen due to the lack of
assessment. It has emerged as a significant environmental issue in recent decades, due
to the effect of the disruption of their ecosystem functions and services that has been
conducted in a sensitive area (Agelebe et al., 2019). This same researcher also
concludes that mangrove losses and fragmentation are still occurring worldwide,
although numerous conservation and preservation initiatives have been launched
around the world to meet the insatiable needs of humans. This includes disturbance
from ecotourism activities, which contributes to mangrove loss and fragmentation.
Based on the issues outlined, it is clear that conducting continuous assessments in
ecotourism destinations is crucial for ensuring that resources are protected and

managed correctly.

1.3 Research Question

This research provides an answer to the following question:
a) What are the criteria of migratory waterbird physical environment?
b) What is the migratory waterbird hotspot distribution pattern?
c) What is the potential significant action plan to protect the distribution pattern
of migratory waterbirds for ecotourism management in Pulau Kukup National
Park?

1.4 Research Aim

To examine migratory waterbirds hotspot pattern as bioindicator to ecotourism
management in Pulau Kukup National Park.



1.4.1 Research Objectives

The objectives of the research are:

@ To explore the characteristics of migratory waterbird physical environment

condition.
(b) To analyze the migratory waterbird distribution pattern.

(©) To propose potential significant action plan in protecting the distribution
pattern of migratory waterbirds in Pulau Kukup National Park ecotourism

management.

1.5  Scope of the study

There are number of indicators that has been used to measure the management
of ecotourism resources. For ecotourism management, a set of indicators is especially
important to indicate environmental change at tourism sites. The scope of this study is
to use the migratory waterbird as a bioindicator for ecotourism activity indirectly can

preserve the ecotourism resource in Pulau Kukup National Park.

Migratory waterbirds are known as umbrella species. Maslo et al., (2016)
justified that umbrella species play a significant role in ecosystem-related conservation
decisions. The purpose of this study is to examine migratory waterbirds hotspot pattern
as bioindicator of ecotourism in Pulau Kukup National Park. When it comes to
evaluate ecological conditions, the use of bioindicator species is a widely used
approach, and several indices have been developed specifically for this purpose
(Schenk et al., 2020).
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Figure 1.1  Scope of the study focuses on using the migratory waterbird as
bioindicator for ecotourism activity in Pulau Kukup National Park.

1.6 Research Framework

Six (6) primary steps have been carried out to meet the goal and objectives of

this research, as shown in Figure 2:

Reading published materials such as thesis, journal articles and papers, books,
and internet resources was the focus of phase one (1). The information gathered from
secondary sources such as those found in the library, online journals, and secondary
data from stakeholders are essential to acquire a better knowledge of past studies.
Additionally, it is critical to identify the current issue in connection with the study,
problem statement, and research gap.

This phase was completed to achieve the research objective one (1) that were
established at the beginning of this study. Aside from that, these materials are quite

helpful in determining the physical environment of migratory waterbirds.

The finalization of a set of characteristics related to the research area is the
highlight of phase three (3). A majority of the characteristics identified in the literature
study are focused on migrating waterbirds that migrate to mangrove ecosystems. These
characteristics also become a baseline to obtain the data related to the species and the
physical environment. It was necessary to gather data in the study area, Pulau Kukup



National Park was done in the following phases of the study. This phase was largely
focused on testing the characteristics that had been defined in phase three (3) to the
test in a real-time situation. In order to fulfil the second objective, the characteristics
that had been defined during phase three (3) were applied to the research area. During
this stage, the results will be reported. At this time, on-site observations are important

to analyze the habitats of migratory waterbirds and verify their current condition.

The data from objectives one and two were be used in phase five (5) to address
the third objective, which is to propose potential significant action plan in protecting
the distribution pattern of migratory waterbirds in Pulau Kukup National Park
ecotourism management. The QGIS software was used to produce the map of research
area. The map generated by the software will be able to pinpoint the migratory
waterbird hotspot in the study area. A few points will be raised in discussion as a

consequence of the results of the analysis.

In this study, two types of software, including Quantum Geographic
Information System (QGIS) software, were used to carry out the study. It is free and
open-source software with more comprehensive cartographic capabilities for thematic
mapping than most other programs. Aside from that, QGIS software can develop a
great zoning map that can be used to identify and map the migratory waterbird hotspots
in the study areas. Other software applications that are required include the Statistical
Package for the Social Sciences (SPSS) application. This program may assist in the

analysis of data from the birding inventory.
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Figure 1.2  Research flow.

Figure 1.2 explains the overview of the research flow of this study. This
research flow serves as a guideline for conducting this research accordingly. All steps
must be completed in order to obtain accurate data and information, which will allow

the researcher to answer the research question and obtain quality results.



1.7 Research Significant

This research has the following consequences on a broad variety of government

and private sectors in order to boost tourism industry in Malaysia:

i. Academician

The study contributes to the academicians as it will be sources of
information and knowledge migratory waterbirds as bioindicator in ecotourism
sustainability activities. It also eventually will help the academician to explore
more about the topic.

ii. Ecotourism planning
This study also aligns with the strategic thrusts of Johor Sustainability
Policy 2017-2021 to protecting rare, threatened and endemic species and also

maintaining ecosystem services.

iii. Biodiversity inventory
In the future, researchers studying migratory waterbirds will be able to
benefit substantially from the findings of this study, which will provide a

significant amount of data on the particular topic.



REFERENCES

Adegboyega, S. A., Oloukoi, J., Olajuyigbe, A. E. and Ajibade, O. E. (2019)
‘Evaluation of unsustainable land use/land cover change on ecosystem services
in coastal area of Lagos state, Nigeria’, Applied Geomatics. Applied
Geomatics, 11(1), pp. 97-110.

Adetola, B. O., Alarape, A. A. and Ayodele, I. A. (2021) ‘Forest resources as
ecotourism attraction: Cross River National Park, Nigeria’, Ruhuna Journal of
Science, 12(1), p. 26.

Agelebe, D., Prityi, M. and Nielsen, J. I. G. (2019) ‘Environmental impact assessment
systems’, Environmental Law across Cultures: Comparisons for Legal
Practice, pp. 201-241.

Ahmad, S., Wasim, S., Irfan, S., Gogoi, S., Srivastava, A. and Farheen, Z. (2019)
‘Qualitative v / s Quantitative Research Qualitative v / s . Quantitative
Research- A Summarized Review’, (November).

Ahmadi, F., & Khajeh, O. (2015). Developing Principles and Criteria of Planning
Ecotourism for Sustainable Management of Tourism. International Journal of
Sustainable Development, 8(11), 64—69.

Aldrie Amir, A. (2018, December 20). Coastal Forest: There’s benefit in them
mangroves. News Straits Times, 15.

Amano, T., Székely, T., Sandel, B. et al. Successful conservation of global waterbird
populations depends on effective governance. Nature 553, 199-202 (2018).
https://doi.org/10.1038/nature25139

Amat, Juan & Green, Andy. (2010). Waterbirds as Bioindicators of Environmental
Conditions. 10.1007/978-1-4020-9278-7_5.

Amir, A. A. (2018) ‘Mitigate risk for Malaysia’s mangroves’, Science, 359(6382), pp.
1342-1343.

Aulia, Farid; Badarudin; Harahap, R. Hamdani ; Utomo, B. (2020) ‘N Orth S Hore R
Adiology’, Southwest Jiatong University, 55(02), pp. 8425-8425.

Azimah, A. R. and Tarmiji, M. (2018) ‘Habitat requirements of migratory birds in the
Matang Mangrove Forest Reserve, Perak’, Journal of Tropical Forest Science,

30(3), pp. 304-311.

87



Best, J.W. and Kahn, J.V. (2006) Research in Education. 10th Edition, Pearson
Education Inc., Cape Town.

Bird - Discover a new world of birding. . . (n.d.). EBird. Retrieved December 8, 2021,
from https://ebird.org/ebird/home

Bonter, D. N., Zuckerberg, B., Sedgwick, C. W. and Hochachka, W. M. (2013) ‘Daily
foraging patterns in free-living birds: Exploring the predation-starvation trade-
off’, Proceedings of the Royal Society B: Biological Sciences, 280(1760).

Burger J. Habitat selection in temperate marsh-nesting birds. In: Cody ML, editor.
Habitat selection in birds. San Diego, CA: Academic Press; 1985. p.253-281.

Campos-Silva, J. V., Peres, C. A., Hawes, J. E., Abrahams, M. I., Andrade, P. C. M.
and Davenport, L. (2021) ‘Community-based conservation with formal
protection provides large collateral benefits to Amazonian migratory
waterbirds’, PLoS ONE, 16(4 April), pp. 1-16.

Carpenter, S. R. & Lodge, D. M. (1986). Effects of submersed macrophytes on
ecosystem processes. Aquatic Botany 26, 341-370

Chanate, W., Wasan, D., Pisarut, Y. and Rungtip, S. A. (2020) ‘The diversity,
population, ecology and conservation status of waterbirds in the wetland of
bangpu nature education center, thailand’, Biodiversitas, 21(8), pp. 3910-
3918.

Chan, J. K. L., & Baum, T. (2007). Ecotourists’ perception of ecotourism experience
in Lower Kinabatangan, Sabah, Malaysia. Journal of Sustainable Tourism,
15(5), 574-590

Clemens RS, Herrod A, Weston MA. 2014. Lines in the mud: revisiting the boundaries
of important shorebird areas. J Nat Conserv 22: 59-67.

Dade, M. C., Pauli, N. and Mitchell, N. J. (2014) ‘Mapping a new future: Using spatial
multiple criteria analysis to identify novel habitats for assisted colonization of
endangered species’, Animal Conservation, 17(S1), pp. 4-17.

Dahl, Camilla & Laugen, Ane & Pettersson, Anna & Ostlund, Tabita. (2004).
Guidelines for Ecotourism in Environmental Impact Assessments
Infrastructure Projects in Sub-Saharan Africa.

Department of Environment. (2021, September). Environmental Marine Water Quality
Report 2020.

Desmawati, I., Trisnawati, I. D. T. and Nasrulloh, M. (2018) ‘Distribution study of

migratory bird in Surabaya east coast as introduction to predict species

88



adaptation through global warming impact’, AIP Conference Proceedings,
2002.

Duan, H., Xia, S., Jackson, M. V., Zhao, N., Liu, Y., Teng, J., Meng, Z., Yu, X. and
Shi, J. (2020) ‘Identifying new sites of significance to waterbirds conservation
and their habitat modification in the Yellow and Bohai Seas in China:
Waterbird conservation planning in China’, Global Ecology and Conservation.
Elsevier Ltd, 22, p. e01031.

Environmental Impact Assessment (EIA): Procedure And Requirements In Malaysia
by Department of Environment Ministry of Natural Resources & Environment.

Fateh, Mimeche & Nouidjem, Yassine & Djamai, Soumia & Alouani, Radhouane &
Bensaci, Ettayib. (2019). Studies on the benthic macroinvertebrate community
from K’sob Wadi (M’Sila, Algeria).

Gascon, C., Brooks, T. M., Contreras-Macbeath, T., Heard, N., Konstant, W.,
Lamoreux, J., Launay, F., Maunder, M., Mittermeier, R. A., Molur, S., Al
Mubarak, R. K., Parr, M. J., Rhodin, A. G. J., Rylands, A. B., Soorae, P.,
Sanderson, J. G., & Vig, J. C. (2015). The importance and benefits of species.
Current Biology, 25(10), R431-R438.
https://doi.org/10.1016/j.cub.2015.03.041

Goodwin, H. (1996) ‘In pursuit of ecotourism’, Biodiversity and Conservation, 5(3),
pp. 277-291.

Hakim, Luchman & Siswanto, Dian & Makagoshi, Nobukazu. (2017). Mangrove
Conservation in East Java: The Ecotourism Development Perspectives. Journal
of Tropical Life Science. 7. 277-285. 10.11594/jtls.07.03.14.

Hampton, M. P. (2010) ‘Enclaves and ethnic ties: The local impacts of Singaporean
cross-border tourism in Malaysia and Indonesia’, Singapore Journal of
Tropical Geography, 31(2), pp. 239-253.

Heino, J., Virkkala, R. and Toivonen, H. (2009) ‘Climate change and freshwater
biodiversity: Detected patterns, future trends and adaptations in northern
regions’, Biological Reviews, 84(1), pp. 39-54.

Hoe, L. I. and Lian, C. J. (2021) ‘Legal Framework on the Conservation Issue of Pulau
Kukup National Park in Johor, Malaysia’, Journal of Sustainability Science and
Management, 16(5), pp. 115-123.

Hu, W., Wang, Y., Zhang, D., Yu, W., Chen, G., Xie, T., Liu, Z., Ma, Z., Du, J., Chao,
B., Lei, G. and Chen, B. (2020) ‘Mapping the potential of mangrove forest

89



restoration based on species distribution models: A case study in China’,
Science of the Total Environment. Elsevier B.V., 748, p. 142321.

liyama, Y., & Susanti, R. (2004). Community perspectives on ecotourism carrying
capacity: Case studies from three bordering villages of Kayan Mentarang
National Park, Indonesia. Sustainable Tourism, 9, 37—46.

Indira Anggraini, R., & Gunawan, B. (2021). Ecotourism development in National
Parks: A new paradigm of forest management in Indonesia. E3S Web of
Conferences, 249, 1-5. https://doi.org/10.1051/e3sconf/202124903010

Jae-Pyoung Y, Seon-Deok J, Wan-Byoung K, Jung-Hoon K, In-Kyu K, Tae-Han K,
Seung-Woo H, Chi-Young P, Hui-Bae J, Jun-Tae C, Woon-Kee P. 2013.
Characteristics of birds community in Ulleung Island Korea. J Asia-Pac Biodiv
6 (1): 175-187.

Johor National Parks. (2019). Ramsar Sites. Wetlands of International Importance.
Retrieved on 30 10, 2021 from

http://www.johornationalparks.gov.my/v3/ramsar-site/.

Johor National Parks. (2019). Ramsar Sites. Wetlands of International Importance.
Retrieved on 30 10, 2021 from
http://www.johornationalparks.gov.my/v3/ramsar-site/.

Johor Sustainability Policy (2017-2021)

Junk, W. J., An, S., Finlayson, C. M., Gopal, B., Kvét, J., Mitchell, S. A., Mitsch, W.
J. and Robarts, R. D. (2013) ‘Current state of knowledge regarding the world’s
wetlands and their future under global climate change: A synthesis’, Aquatic
Sciences, 75(1), pp. 151-167.

Junus, S. Z., Hambali, K. A., Mar Iman, A. H., Abas, M. A. and Hassin, N. H. (2020)
“‘Visitor’s Perception and Attitude toward the Ecotourism Resources at Taman
Negara Kuala Koh, Kelantan’, IOP Conference Series: Earth and
Environmental Science, 549(1).

Keddy, P. A., Fraser, L. H., Solomeshch, A. I., Junk, W. J., Campbell, D. R., Arroyo,
M. T. K. and Alho, C. J. R. (2009) ‘Wet and wonderful: the world’s largest
wetlands are conservation priorities’, BioScience, 59(1), pp. 39-51.

Kiper, T. (2013). Role of Ecotourism in Sustainable Development. Advances in
Landscape Architecture. https://doi.org/10.5772/55749

Kirby, J. S., Stattersfield, A. J., Butchart, S. H. M., Evans, M. I., Grimmett, R. F. A,,
Jones, V. R., O’sullivan, J., Tucker, G. M. and Newton, I. (2008) ‘Key

90


https://doi.org/10.1051/e3sconf/202124903010

conservation issues for migratory land- and waterbird species on the world’s
major flyways’, Bird Conservation International, 18, pp. S49-S73.

Knezevic, R. (2008). Contents and assessment of basic tourism resources. Tourism and
Hospitality Management, 14(1), 79-94. https://doi.org/10.20867/thm.14.1.7

Lamsal, P., Atreya, K, Pant, K.P., & Kumar, L. (2017) People’s dependency on
wetlands: South Asia perspective with emphasis on Nepal. Wetland Science:
407-419

Lamsal, P., Atreya, K, Pant, K.P., & Kumar, L. (2017) People’s dependency on
wetlands: South Asia perspective with emphasis on Nepal. Wetland Science:
407-419.

Li, Y., Mao, D., Wang, Z., Wang, X., Tan, X., Jia, M. and Ren, C. (2021) ‘Identifying
variable changes in wetlands and their anthropogenic threats bordering the
Yellow Sea for water bird conservation’, Global Ecology and Conservation.
Elsevier, 27, p. e01613.

Light Pollution #WMBD2022 | World Migratory Bird Day. (n.d.). World Migratory
Bird Day. Retrieved October 5, 2021, from
https://www.worldmigratorybirdday.org/

Lim, C. G,, Y. H. Kim and Y. H. Roh (2011) The rice paddy wetland ecotourism
resources and suggestions: A case study of Sangju Gonggeumji. Journal of the
Korean Association of Regional Geographers 17(3): 313-331

Liordos, V. and Kontsiotis, V. J. (2020) ‘Identifying important habitats for waterbird
conservation at a Greek Regional Nature Park’, Avian Research. BioMed
Central, 11(1), pp. 1-13.

Lopes, T., & Silva, F. (2022). Conceptual model for the management of peri-urban
natural areas: Sintra-Cascais Natural Park, Portugal. Joutan rnal of Ecotourism,
1-17. https://doi.org/10.1080/14724049.2022.2027426

Luo, K., Wu, Z., Bai, H. and Wang, Z. (2019) ‘Bird diversity and waterbird habitat
preferences in relation to wetland restoration at Dianchi Lake, south-west
China’, Avian Research. BioMed Central, 10(1), pp. 1-12.

Ma ZJ, Tang SM, Lu F, Chen JK. 2002. Chongming Island: a less important shorebird
stopover site during southward migration? Stilt 41: 35-37.

Malaysia Biodiversity Information System. (n.d.). Malaysia Biodiversity Information
System (MyBIS). Retrieved December 8, 2021, from

https://www.mybis.gov.my/one/

91



Malaysiakini. (2018). Pulau Kukup De-gazetted in March 2018, Government
Document Shows. Retrieved on 28 11, 2021 from
https://www.malaysiakini.com/ news/454856.

Marshall, C. and Rossman, G.B. (1999) Designing Qualitative Research. 3rd Edition,
International Educational and Professional Publisher, California, 35.

Martinez Fernandez, J., Esteve Selma, M. A., Aymerich, F. R., Pardo Saez, M. T. and
Carrefo Fructuoso, M. F. (2005) ‘Aquatic birds as bioindicators of trophic
changes and ecosystem deterioration in the Mar Menor lagoon (SE Spain)’,
Hydrobiologia, 550(1), pp. 221-235.

Mardiastuti A, Mulyani YA, Dewi LK. 2016. Diversity and abundance of avian
community at coastal lagoons in Bukit Barisan Selatan National Park,
Indonesia: Why waterbird was lacking? The International Wildlife
Symposium, University of Lampung, Bandar Lampung.

Marzuki, A., Rofe, M., & Mohd Hashim, N. A. (2014). Disputes on nature-based
tourism development in northern peninsular Malaysia. Tourism Analysis,
19(4), 525-530.

Maslo, B., Leu, K., Faillace, C., Weston, M. A., Pover, T. and Schlacher, T. A. (2016)
‘Selecting umbrella species for conservation: A test of habitat models and
niche overlap for beach-nesting birds’, Biological Conservation. Elsevier Ltd,
203(November 2017), pp. 233-242.

Mirsanjari, M. (2012). Importance of Environmental Ecotourism Planning for
Sustainable Development. OIDA International Journal of Sustainable
Development, 4(2), 85-92

Mohamed, A. E., Alwi, M. K. and Xing, L. W. (2020) ‘Ecotourism impacts in Pulau
Kukup National Park: Exploring resident perspectives’, Journal of Tourism,
Hospitality & Culinary Arts JTHCA), 12(2), pp. 112-127.

Murray NJ, Fuller RA. 2015. Protecting stopover habitat for migratory shorebirds in
East Asia. J Ornith 156: 217-225

Musa, F., Fozi, N. M. and Hamdan, D. D. M. (2020) ‘Coastal communities’
willingness to pay for mangrove ecotourism in Marudu Bay, Sabah, Malaysia’,
Journal of Sustainability Science and Management, 15(4), pp. 130-140.

New Strait Times. (2019). Pulau Kukup Now a Forest Reserve. Retrieved on 28 11,
2021  from https:/mwww. pressreader.com/malaysia/new-straits-tim
es/20190307/281625306609826.

92



Nghi T, Lan NT, Thai ND, Mai D, Thanh DX. 2007. Tourism carrying capacity
assessment for Phong Nha-Ke Bang and Dong Hoi, Quang Binh Province.
VNU J Earth Sci 23: 80-87.

Noriega, J. A., Zapata-Prisco, C., Garcia, H., Herndndez, E., Hernandez, J., Martinez,
R., Santos-Santos, J. H., Pablo-Cea, J. D. and Calatayud, J. (2020) ‘Does
ecotourism impact biodiversity? An assessment using dung beetles
(Coleoptera: Scarabaeinae) as bioindicators in a tropical dry forest natural
park’, Ecological Indicators. Elsevier, 117(February), p. 106580.

Normaisharah, M. and Norazlimi, N. (2019) ‘Review on Avian Diversity in Johor
State, Malaysia’, IOP Conference Series: Earth and Environmental Science,
269(1).

Nor Fadilah, M. A., Menti Saysa, H., Nur Amalina, A. K., Amal Najihah, M. N., &
Dony Adriansyah, N. (2015). Public perception on promoting sustainable
ecotourism at Guning Reng Area, Jeli District, Kelantan, Malaysia. Tourismos:
An International Multidisciplinary Journal of Tourism, 10(1), 179-204.

Parmar, T. K., Rawtani, D. and Agrawal, Y. K. (2016) ‘Bioindicators: the natural
indicator of environmental pollution’, Frontiers in Life Science, 9(2), pp. 110—
118.

Park JY, Kim DW, Choi YS, Nam KB, Kwon YS, Kim MR, Moon YM. 2012.
Seasonal variation study of the migratory birds in Ulleungdo; Proceeding of
the Ornithological Society of Korea Conference, Seoul.

Perbadanan Taman Negara Johor. (2020). Pulau Kukup. It’s a World of Contrast, a
Different Thing Altogether. Retrieved on 28 11, 2021 from
https://www.johornationalparks.gov. my/v3/pulau-kukup/.

Pillai, S. (2003a). Information Sheet on Ramsar Wetlands (RIS) - Pulau Kukup
Information Sheet on Ramsar Wetlands (RIS) (pp. 7). Gland, Switzerland. 147

Pillai, S. (2003b). Information Sheet on Ramsar Wetlands (RIS): Sungai Pulai (pp. 7).
Gland, Switzerland: Ramsar.

Professional Development: Teacher Ranger Teacher Program. (2021, December 9).
National Park  Service. Retrieved January 17, 2022, from
https://www.nps.gov/dena/learn/education/development/index.htm

Purify, A., Nurdin, N., Maulany, R. 1., Achmad, A. and Lanuru, M. (2020) ‘Habitat,

diversity, and abundance of waterbirds in lantebung mangrove ecotourism

93



area, Makassar city’, IOP Conference Series: Earth and Environmental
Science, 473(1).

Quan, R. C., Wen, X. and Yang, X. (2002) ‘Effects of human activities on migratory
waterbirds at Lashihai Lake, China’, Biological Conservation, 108(3), pp. 273—
279.

Rahman, F. and Ismail, A. (2018) ‘Waterbirds: An Important Bio-Indicator of
Ecosystem’, Pertanika Journal of Scholarly Research Reviews, 4(1), pp. 81—
90.

Rahman, S. A., & Daud, N. (2011). An analysis of tourists’ attitudes towards
sustainable tourism: Application to Malaysia. International Journal of
Sustainable Development, 14(3/4), 206-224.

Rajpar, M. N. and Zakaria, M. (2014) ‘Effects of Habitat Characteristics on Waterbird
Distribution and Richness in Wetland Ecosystem of Malaysia’, Journal of
Wildlife and Parks, 28(January), pp. 105-120.

Ramsar Regional Center — East Asia. (2017). The Designation and Management of
Ramsar Sites — A practitioner’s guide. Available at www.ramsar.org and
WW\W.Ircea.org

Ramsar. (2021). Ramsar Site Information Service. Retrieved on 14 11, 2021 from
https://www.ramsar.org/sites/default/files/documents/library/xi.8_annex2_fra
mework_for_new _rsis_e_revcopl3.pdf

Rasool, M. A., Hassan, M. A, Zhang, X., Zeng, Q., Jia, Y., Wen, L., & Lei, G. (2021).
Habitat quality and social behavioral association network in a wintering
waterbirds community. Sustainability (Switzerland), 13(11), 1-18.
https://doi.org/10.3390/su13116044

Revenga, C., Campbell, 1., Abell, R., De Villiers, P. and Bryer, M. (2005) ‘Prospects
for monitoring freshwater ecosystems towards the 2010 targets’, Philosophical
Transactions of the Royal Society B: Biological Sciences, 360(1454), pp. 397—
413.

Rodriguez-Pérez, H. and Green, A. J. (2012) ‘Strong seasonal effects of waterbirds on
benthic communities in shallow lakes’, Freshwater Science, 31(4), pp. 1273—
1288.

RSN, (2030) ‘Rancangan Pemajuan Negeri Johor. Data & Maklumat Jabatan
Perancangan Bandar & Desa Negeri Johor dari Rancangan Struktur Negeri
(RSN) dan Rancangan Tempatan Daerah (RTD)’, p. 200.

94



Rudianto and Ridho, M. F. (2019) ‘Sustaining marine ecotourism through multi-use
planning for securing mangrove ecosystems’, Journal of Environmental
Management and Tourism, 10(6), pp. 1281-1294.

Rume, T., & Islam, S. M. D. U. (2020). Environmental effects of COVID-19 pandemic
and potential strategies of sustainability. Heliyon, 6(9), e04965.
https://doi.org/10.1016/j.heliyon.2020.e04965

Sadikin, P. N., Arifin, H. S., Pramudya, B., & Mulatsih, S. R. I. (2017). Carrying
capacity to preserve biodiversity on ecotourism in Mount Rinjani National
Park, Indonesia. Biodiversitas, 18(3), 978-989.
https://doi.org/10.13057/biodiv/d180316

Sanchez-Prieto, M. C., Luna-Gonzélez, A., Espinoza-Tenorio, A. and Gonzalez-
Ocampo, H. A. (2021) ‘Planning ecotourism in coastal protected areas;
projecting temporal management scenarios’, Sustainability (Switzerland),
13(14), pp. 1-13.Shoo R.A. (2020) Ecotourism Potential and Challenges at
Lake Natron Ramsar Site, Tanzania. In: Durrant J. et al. (eds) Protected Areas
in Northern Tanzania. Geotechnologies and the Environment, vol 22. Springer,
Cham. https://doi.org/10.1007/978-3-030-43302-4_6

Sander, B. (2012) ‘The importance of education in ecotourism ventures: Lessons from
Rara Avis ecolodge, Costa Rica’, International Journal of Sustainable Society,
4(4), pp. 389-404.

Santos, L. C. M., Gasalla, M. A., Dahdouh-Guebas, F. and Bitencourt, M. D. (2017)
‘Socio-ecological assessment for environmental planning in coastal fishery
areas: A case study in Brazilian mangroves’, Ocean and Coastal Management.
Elsevier Ltd, 138, pp. 60-69.

Schaefer, H. C., Jetz, W. and B6hning-Gaese, K. (2008) ‘Impact of climate change on
migratory birds: Community reassembly versus adaptation’, Global Ecology
and Biogeography, 17(1), pp. 38-49.

Schenk, J., Hoéss, S., Brinke, M., Kleinbélting, N., Briichner-Huttemann, H. and
Traunspurger, W. (2020) ‘Nematodes as bioindicators of polluted sediments
using metabarcoding and microscopic taxonomy’, Environment International.
Elsevier, 143(June), p. 105922..

Schrag AM, Zaccagnini ME, Calamari N, Canaveli S. 2009. Climate and land-use

influences on avifauna in central Argentina: broad-scale patterns and

95



implications of agricultural conversion for biodiversity. Agric Ecosyst Environ
132 (1-2): 135-142.

Shamshiry, E., Nadi, B., Mokhtar, M., Komoo, I., Hashim, H. S., & Yahaya, N. (2011).
Integrated models for solid waste management in tourism regions: Langkawi
Island, Malaysia. Journal of Environmental and Public Health, 2011, article ID
709549. doi:10.1155/2011/709549

Shoo R.A. (2020) Ecotourism Potential and Challenges at Lake Natron Ramsar Site,
Tanzania. In: Durrant J. et al. (eds) Protected Areas in Northern Tanzania.
Geotechnologies and the Environment, vol 22. Springer, Cham.
https://doi.org/10.1007/978-3-030-43302-4_6

Sisriany, S., Sulistyantara, B. and Budiarti, T. (2021) ‘Multicriteria potential mapping
for Mangrove ecotourism in Batu Ampar, West Kalimantan’, IOP Conference
Series: Earth and Environmental Science, 879(1), p. 012023.

Siswanto, A. and Moeljadi, M. (2015) ‘Eco-Tourism Development Strategy Baluran
National Park in the Regency of Situbondo, East Java, Indonesia’, International
Journal of Evaluation and Research in Education (IJERE), 4(4), p. 185.

Smart Park Mkomazi, Tanzania. (2018, May 28). Smart Parks. Retrieved January 15,
2022,  from  https://www.smartparks.org/projects/smart-park-mkomazi-
tanzania/

Sounders, B. and Frederick, N. (2017) ‘An Assessment of Ecotourism Potentials in
Kupe Muanenguba Division, South West Region, Cameroon’, International
Journal of English Literature and Social Sciences, 2(3), pp. 63-76

Swangjang, K. and Kornpiphat, P. (2021) ‘Does ecotourism in a Mangrove area at
Klong Kone, Thailand, conform to sustainable tourism? A case study using
SWOT and DPSIR’, Environment, Development and Sustainability. Springer
Netherlands, 23(11), pp. 15960-15985.

Tan, E., & Law, R. (2015). Mlearning as a softer visitor management approach for
sustainable tourism. Journal of Sustainable Tourism, 24(1), 1-
21.https://doi.org/10.1080/09669582.2015. 1049610

The Internet of Things for Pendjari National Park: A Phased Innovative Technology
Investment Strategy to Improve Management Effectiveness. (2016, June).
Simon  Hodgkinson &  Daniel  Young. https://papaco.org/wp-
content/uploads/2016/12/Technology-Investment-Strategy-for-Pendjari-
National-Park.pdf

96



The IUCN Red List of Threatened Species. (n.d.). IUCN Red List of Threatened
Species. Retrieved December 11, 2021, from https://www.iucnredlist.org/

The Star. (2018a). Pulau Kukup to Change from National Park to Sultanate Land, says
TMJ. Retrieved on 28 11, 2021 from https://www.
thestar.com.my/news/nation/2018/12/05/ pulau-kukup-to-change-from-
national- park-to-sultanate-land-explains-tmj.

The Star. (2018b). Pulau Kukup to Keep National Park Status. Retrieved on 28 07,
20201 from https://www.thestar.com.my/ news/nation/2018/12/07/pulau-
kukup-to- keep-national-park-status-johor-palace- confirms-it-will-continue-
to-be-protected/ .

The Star. (2018c) Dr. M Rebuts Johor Crown Prince, Says Federal Government Not
‘Outsider” on Pulau Kukup. Retrieved on 28 11 2021 from
https://www.thestar.com. my/news/nation/2018/12/10/dr-m-rebuts-  johor-
crown-prince-says-federal-govt-not- outsider-on-pulau-kukup/.

Vartanian, T. P. (2010). Secondary data analysis. Oxford University Press.

Wang, X. (2010) “Critical Aspects of Sustainable Development in Tourism: Advanced
Ecotourism Education’, Journal of Sustainable Development, 3(2), pp. 261-
263.

Wang, X., Chen, J. and Zhou, L. (2020) ‘Effects of human activities on the diversity
of waterbirds wintering in a Shallow Lake of the middle and lower Yangtze
River Floodplain, China’, Diversity, 12(8).

Wicker, A. M. & Endres, K. M. (1995). Relationship between waterfowl and American
Coot abundance with submersed macrophytic vegetation in Currituck Sound,
North Carolina. Estuaries 18, 428-431

Xia, S., Liu, Y., Chen, B. et al. Effect of water level fluctuations on wintering goose
abundance in Poyang Lake wetlands of China. Chin. Geogr. Sci. 27, 248-258
(2017). https://doi.org/10.1007/s11769-016-0840-z

Xiang, C., Xiao qin, J. and Yin, L. (2020) ‘Study on the rural ecotourism resource
evaluation system’, Environmental Technology and Innovation. Elsevier B.V.,
20, p. 101131.

Xu, Q. (2020). Study on The Protection and Development of Wetland Ecotourism
Resources [J]. International Journal of Social Sciences in Universities, 12.

Yang, M., Xia, S., Liu, G., Wang, M., Ding, Z., Yu, P. and Tang, X. (2020) ‘Effect of

hydrological variation on vegetation dynamics for wintering waterfowl in

97



China’s Poyang Lake Wetland’, Global Ecology and Conservation. Elsevier
Ltd, 22, p. €01020.

Yu, C., Ngoprasert, D., Savini, T., Round, P. D. and Gale, G. A. (2020) ‘Distribution
modelling of the endangered spotted Greenshank (Tringa guttifer) in a key area
within its winter range’, Global Ecology and Conservation. Elsevier Ltd, 22, p.
e00975.

Yuan, L., Liu, D., Tian, B., Yuan, X., Bo, S., Ma, Q., Wu, W., Zhao, Z., Zhang, L. and
Keesing, J. K. (2022) ‘A solution for restoration of critical wetlands and
waterbird habitats in coastal deltaic systems’, Journal of Environmental
Management. Elsevier Ltd, 302(PA), p. 113996.

Zhang, C., Yuan, Y., Zeng, G., Liang, J., Guo, S., Huang, L., Hua, S., Wu, H., Zhu,
Y., An, H. and Zhang, L. (2016) ‘Influence of hydrological regime and climatic
factor on waterbird abundance in Dongting Lake Wetland, China: Implications
for biological conservation’, Ecological Engineering. Elsevier B.V., 90, pp.
473-481.

Zhao, Y. and Jiao, L. (2019) ‘Resources development and tourism environmental
carrying capacity of ecotourism industry in Pingdingshan City, China’,

Ecological Processes. Ecological Processes, 8(1), pp. 4-9.

98



