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For a sustainable tourist destination, a multi-criteria assessment is essential. The assessment results are the basis
for managers to make optimal development decisions for the destination. In particular, for the nature-based
tourist sites (protected areas, national parks), the assessment of tourism potentials will establish the basis for pro-
tecting, monitoring ecosystems, and managing the tourism sustainable development calendar. The Multi-Crite-
ria Method and additional methods were applied to assess tourism potentials as well as to propose conservation
measures for Cat Ba National Park in Vietnam. Through the assessment of six criteria (location/accessibility, at-
tractiveness, tourist capacity, environmental sustainability, travel duration, and tourism infrastructure/tourism
technology), the results indicate that Cat Ba National Park (Vietnam) is an attractive tourist destination with a
good tourist capacity, a convenient location for tourists to move, and a long tourism time of the year. However,
Cat Ba National Park is a place where environmental sustainability is still limited; its exploitation needs to be
considered along with its conservation, degradation prevention, and ecosystem monitoring.
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' IncTuTyT reorpadii — Akapemis Hayku i TexHonoriii B'eTHamy
2 YniBepcurer Tait bak
3 HauioHanbHa akapemis fiepKaBHOr0 ynpaBniHHsA

baratokputepianbHa Mofenb OLiHIOBAHHA NOTeHLiany
HalioHanbHoro napky «Kat ba» (B’eTHam)
ANA NoTpe6 po3BUTKY TypuU3My

Jis cranoi TypucTUdHOIL lecTuHaLil 6araToKpuTepianbHe OLIHIOBAHHSA € BaXK/IMBMM. Pe3ybrarTit OliHIOBaH-
HS € OCHOBOIO JI/ISl IPUIHATTA MeHe/PKepaMi ONTUMAaIbHMX PillleHb I[0fI0 PO3BUTKY JleCTUHAILL. 30Kpema s
MPUPONHNUX TYPUCTUYHUX 00’ €KTIB (3alOBIZHUX TEPUTOPIil, HAL[iOHA/IbHMUX NApKiB) OLiHKA TYPUCTUIHOTO
HOTEHIlia/Ty CTBOPIOE OCHOBY JIJIs 3aII0BilaHHs, MOHITOPMHIY EKOCUCTEM Ta YIPAB/iHHA Ka/l€HJApeM CTaloro
PO3BUTKY TypusMy. BararokpurepiaibHuii MeTO Ta HOJATKOBI MeTozyu Oy/I0 3aCTOCOBAHO IS OLIiHIOBAaH-
HA TYPUCTUYHOTO IOTEHIany, a TaKOX /1A GOpPMyBaHHA IPOIO3MIII 3aXOfiB IOA0 36epeXXeHHA Hallio-
HajbHOro napKy «Kat ba» y B’erHaMmi 3a JOIIOMOroI0 OLiHIOBaHHS 6 KpUTepiiB (po3TallyBaHH/HOCTYIHICTb,
HNpUBabIMBICTD, TYPUCTUYHA CIIPOMOKHICTD, €KOJIOTiUHa CTiMKiCTh, TPUBAJIICTh MOZOPOXKi, TYPUCTUYHA iHP-
pacTpyKTypa/TypucTU4Hi TexHosorii). PesynbraTn cBifuars, mo HajjionansHuit mapk «Kar ba» (B’etnam) €
IpYBAOINBOIO TYPUCTUYHOKO NECTMHALIEI0 3 JOCTATHHOIO TYPUCTIYHOK CIPOMOKHICTIO, 3pYYHMM MiclieM
IS TIepeCyBaHHA TYPUCTIB i TPUBAIUM TYPUCTUYHUM ce30HOM. [Tpore Hamionanbumii mapk «Kar ba» € mic-
1eM, fle CTaTiCTh HaBKOMIIHBOTO CEPeoBMILA BCe e € 00MeXEHOI0, I10ro eKCIUTyaTallilo HeoOXifHO po3ris-
HaTy pa3oM 3i 36epexxeHHsIM, 3ar100iraHHsAM erpajiarii Ta MOHITOPMHIOM eKOCUCTEMIL.

Kniouoei cnosa: nayionanvnuii napk «Kam Ba», mypusm, oxopora npupoou, 6azamoxkpumepianvHicmo.
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1. Introduction

Tourist potential is defined as “a set of possibilities
for using the tourist resources of the territory to
form tourist products with unique needs that attract
the maximum number of tourists” [1]. Quantifying
the tourism potential of a destination requires care-
ful and comprehensive research, as the characteris-
tics of the tourism industry include many diverse
and heterogeneous components [2]. However, if the
tourism potential is clearly defined, it will create a
basis for the development of the tourism industry in
the future, for example, by defining product promo-
tion campaigns, adopting urgent strategies, estab-
lishing principles of sustainable development, and
prioritizing urgent measures [3].

The assessment of tourism potentials should be
based on the visitors behaviors and interests, but
more importantly, it is necessary to view the desti-
nation as an object that needs to be protected and
respected. All tourism resources, both natural and
man-made, should be protected and properly uti-
lized, but with the national parks and nature reserves,
development cannot be separated from conservation.
The World Tourism Organization has highlighted this
significance using the slogan “Tourism — Enjoy —
Respect” [4]. Tourism in the national parks has many
implications, including connecting with visitors and
improving their understanding of the values of the
protected area. And the benefits of the tourism indus-
try in the reserves depend on the natural areas, the
beauty of nature, the diverse nature and wildlife, and
the authentic cultures [5, 6]. However, the conserva-
tion factor has been considered by the UNWTO as
the most important principle of sustainable tourism:

“Optimal use of environmental resources is a key fac-

tor in the development of sustainable tourism, sus-
taining essential ecological processes and helping to
preserve the natural heritage and biodiversity.

In addition, Agenda 21 on tourism pointed out
the role of tourism (especially ecotourism) as a good
tool for the preservation of natural values, ecological
conservation, and biodiversity for sustainable devel-
opment [7].

A national park is a place that is organized to
preserve biodiversity and provide cultural services
through tourism. In the context of the rapidly devel-
oping global tourism industry, in particular nature
tourism (ecotourism, visiting national parks, and
nature reserves), the mentioned national park pre-
sented numerous development prospects and chal-
lenges for reserves [8]. The modern requirement is to
create an economic balance and protect the ecologi-
cal environment, that is, to ensure both the develop-
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ment of tourism and conservation goals [9]. There are
many research projects and initiatives on the practice
of sustainable tourism in nature reserves, national
parks, and biosphere reserves [8, 10, 11], but the most
typical is the multidimensional system of research
and assessment of protected areas of the IUCN and
WTO on tourism in protected areas [8, 12, 13, 14].
Research has confirmed that tourism should be con-
sidered in the creation and management of conser-
vation areas, as well as in tourism-conservation deci-
sions to establish mutual relationships. Recognizing
the role of tourism development in nature conserva-
tion efforts and preserving biodiversity values, many
studies have been conducted in Vietnam [15, 16].

Recently, Bui Thanh Huong et al. have conducted
two important studies on tourism in Hoang Lien
protected areas of Vietnam and protected areas in
mountainous areas in general [17, 18]. n particu-
lar, Le Thanh An et al. assessed the attractiveness
of Vietnam’s protected areas based on 13 different
criteria [19, 20]. Such research has shown many
aspects of the above relationship between ecotour-
ism development and conservation. Cat Ba National
Park, with its great geological and biological values,
is the focal point of the Cat Ba Archipelago World
Biosphere Reserve. The park represents typical trop-
ical and subtropical marine-island ecosystems in
Asia, creating wealthy landscapes and habitats. Due
to the influence of the sea breeze all year round, it
has created a unique flora and fauna community
that is adapted to harsh environmental conditions.
Particularly, this is the only conservation area in
Vietnam and the world where the small popula-
tion of Cat Ba langur (Trachypithecus poliocephalus)
exists; its number has now increased to 75-78 indi-
viduals, and pythons (Python molurus).

Cat Ba National Park is also the place to store
ancient species that have existed for ten million years
without any change in their body structure, the liv-
ing evidence for the development of organisms such
as amphibians (Amphioxus bencheri), cephalopods
(Lingula anatina), etc.

The national park has a system of beaches in the
middle of the sea, such as Ang Vem, Tung Bear Cave,
and Cat Dua Beach. There is a relatively good coral
reef range located in the southeast of Cat Ba and in
the enclosed spaces of Long Chau island [21, 22, 23,
24, 25]. Thanks to these values, Cat Ba National Park
has been researched by many scientists, and it has
formed an attractive destination for both domestic
and foreign tourists. However, the tourism poten-
tial of Cat Ba National Park has not been exploited
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Table 1: Criteria and levels of assessing tourism potentials for tourism development and
conservation purposes in Cat Ba National Park (Vietnam)

Traffic accessibility

Level of convenience Point Accessability (km) Reach time (hours) Means of access
Very convenient 4 10-100 <2 3
Convenient 3 100-200 2-3 3
Average convenient 2 200-300 4-5 2
Less convenient 1 <300 >5 1

Attractiveness
Level of attractiveness Point Number of beautiful scenery Number of unique scenery Number of types of tourism
Very attractive 4 5 3 4
Attractive 3 3-5 2 3-4
Average attractive 2 1-2 0 1-2
Less attractive 1 0 0 1
Time of tourism activities
Level of convenience Point Number of days in a year with favorable weather conditions to well deploy tourism activities, suitable for
tourists’ health to participate in outdoor tourism activities (days)
Very convenient 4 180-200
Convenient 3 120-180
Average convenient 2 90-120
Less convenient 1 90
Facilities and techniques for tourism
Level of convenience Point Infrastructure quality
Very convenient 4 The facilities are synchronous and comfortable, meeting international standards
Convenient 3 The facilities are synchronous and comfortable, meeting national standards
Average convenient 2 The facilities are synchronous, comfortable, meeting local standards
Less convenient 1 The facilities have not been inconsistent, low quality, temporary or lacked
Tourism capacity
Level of convenience Point Tourism capacity
Very convenient 4 Tour routes with actual capacity > 1000 people/time/day
Convenient 3 Tour routes with the actual capacity of 500-1000 people/time/day
Average convenient 2 Tour routes with the actual capacity of 100-500 people/time/day
Less convenient 1 Tour route with the actual capacity of 100 people/time/day
Level of sustainability
R . Numberand damaged degree - The ability to organize
Level of sustainability Point of natural factors Renewability tourism activities
Very sustainable 4 0 Still primitive Continuously
, 1-2 factors .
Sustainable 3 with minor damaged Can self-healing Frequently
Average sustainable 2 1-2factors Human-assisted recover Limited
9 with significantly damaged y
. 1-2 factors .
Less sustainable 1 with badly damaged Slow and difficult recovery | Hard
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effectively. Specific tourism potential assessments
are few and only limited to description, qualitative,
small scope, no tourism bookings, and conservation
in a unified relationship. [22, 26, 27]. In this study,
we assessed Vietnam’s Cat Ba National Park against
both development and conservation criteria, to

2. Materials

The research team used data on the natural con-
ditions and resources, socio-economic resources,
and ecological resources of Cat Ba National Park,
described and analyzed in: reports on the general
plan of economic development; reports on the
socio-economic status of the Cat Hai district; Cat
Ba National Park conservation planning reports;
the reports of the park board; and published journal
articles. In addition, tourism statistics from the Hai
Phong Department of Culture, Sports, and Tour-
ism for 5 years (2018-2022) and questionnaire data
provided by tourists in Cat Ba (103 votes) through
direct and online forms were also used to verify or
generalize the results. According to the results of
the study, a multi-criteria model was used to assess
the potential of Cat Ba National Park for the devel-
opment of tourism related to nature conservation.

The multi-criteria model is to assess all the criteria
to reflect the relationship between one subject and its
assessed objects. Cat Ba National Park is a tourist des-
tination, so the assessment subject is carefully consid-
ered and selected from the characteristics of the natu-
ral conditions, natural and socio-economic resources,
and humanities. The object is a tourist object related
to conservation to determine the favorable level
(good, average, poor) of the assessment. Specifically,
this method consists of two steps:

Step 1: Choosing the assessment criteria

We selected the assessment criteria to satisfy two
goals: development and conservation. The assess-
ment criteria were selected based on the visitors’
needs and comfort while considering the criteria of
respecting and preserving values at Cat Ba National
Park (Vietnam). The selection of assessment factors
by comparing the potentials of Cat Ba National Park
with the ecological needs of tourism was based on
collected documents related to the research problem,
combined with the results of a field survey in March
2023. The six selected criteria are:

(1) location and accessibility;

(2) attractiveness;

(3) tourism activity time;

(4) tourism infrastructure and facilities;

(5) tourist capacity; and

(6) environmental sustainability;

ISSN 1561-4980

UKRAINS'KI) GEOGRAFICNI) ZURNAL = UKRAINIAN GEOGRAPHICAL JOURNAL

optimize the tourism benefits while also contrib-
uting to minimizing the negative impacts on the
national park. We hope that the research will con-
tribute to a harmonious solution between natural
ecosystem conservation and tourism development
for this precious national park.

and methods

among which, the first four criteria are for devel-
opment purposes and the last two criteria are for
conservation purposes (Table 1, see p. 21).

Step 2: Create a favorable rating scale for each fac-
tor and criterion

Factors were evaluated on a scale of 4 levels of
convenience (very favorable, favorable, moderately
favorable, and less favorable), with an estimate of
4, 3, 2, and 1 points, respectively. Since tourism
resources were chosen among the common ones,
no factor will be rated as unfavorable, but only at
a more or less favorable level, as shown in Table 1.

The selected factors for assessment have unequal
properties, levels, and values. Therefore, to ensure
the accuracy and objectivity of the results, the
research team determined additional coeflicients
for important factors (also known as weights)
by using AHP techniques combined with expert
opinions.

Therefore, to develop tourism tied to conser-
vation in a national park in the coastal island dis-
tricts, the location/accessibility, duration of tourism
activities, capacity, and environmental sustainability
play an important role together. The research team
consulted and respected the opinions of experts, to
ensure harmonization between development and
conservation goals.

Table 2: Weights of assessment criteria

No. Assessment criteria Weight
1 |Location/Accessability 0.2
2 | Attractiveness 0.1
3 |Time of tourrism activities 0.2
4 |Facilities and infrastructure for tourism 0.1
5 |Tourism capacity 0.2
6 |Sustainability of environment 0.2

Consistency Index CI = 0.003 < 0.1(satisfactory)

Step 3: Conducting an assessment

The assessment process was intended to deter-
mine the assessment score. The assessment scores
include the individual assessment score for each fac-
tor and the total rating score.

The individual assessment of each factor. The indi-
vidual assessment score of each factor is the score

2024, 1(125)



NATURAL AND GEOGRAPHICAL RESEARCH

Multi-Criteria Model to Assess the Potentials of Cat Ba National Park to Develop Tourism Tied to Conservation

of the rating levels multiplied by the coefficient and
weight of that factor.

S:Zn:WiXi
1

where: S is the composite assessment index, W; is
the i-th indicator weight, X; is the assessment index
of the i-th indicator.

Composite assessing. The composite assessment is
the sum of the individual ratings for each element.

Numerous assessment works take the aggregate
rating as the product of the individual rating score.
Themethod ofaddingscorestoassess the overall results
is still widely used in many assessment fields today.
To determine the gap between the assessment levels,
the random break technique (Natural Break) was used.
Based on the maximum number of scores deter-
mined by the assessment scale and the specific assess-
ment results for each assessed object, the results were
synthesized by the percentage of the achieved score
compared with the maximum number of scores.

3. Results and discussion

3.1 Results of the assessment of traffic accessibility in Cat Ba National Park

Cat Ba National Park is both a World Bio-
sphere Reserve and a protected marine area, so it
has favorable potentials for tourism development.
Visitors can travel on different roads and by many
types of common means of transport. With the
above analysis, it can be concluded that Cat Ba
National Park has a favorable location / accessibil-
ity for tourism development (4 scores). Although

the geographical distance between Cat Ba National
Park and tourist supply centers is not far, in the
rainy season, this tourist destination is quite diffi-
cult to access due to limited means of transporta-
tion. During this time, speedboats / ferries in Got
Wharf are banned; visitors can choose the Tuan
Chau-Gia Luan route instead because the ferry
runs in an airtight bay.

Table 3: Criteria for assessing the accessibility of Cat Ba National Park

Traffic accessability
Departure Road (km) Means of transport Time of travelling (min)
70 Car/Motorbike, ferry (Got — Cai Vieng wharf) 70-90
Hai Phong Car, Canoe (Got — Cai Vieng wharf) 70-90
64 Car, cable car (Sunworld Cat Hai cable car) 65
Ha Long 30 Car/motorcycle, ferry (Tuan Chau - Gia Luan wharf) 90
Car/motorcycle, ferry (Got — Cai Vieng wharf) 120-150
Hanoi 150-160 Car, Canoe (Got - Cai Vieng wharf) 120-150
150-160 Car, cable car (Sunworld Cat Hai cable car) 100-120
150-160 Train, Car, Motorbike, ferry (Got — Cai Vieng wharf) 180-240
Assessment 4 score — Very convenient

3.2. Results of the assessment of the attractiveness of Cat Ba National Park

The attractiveness shown by the values of Cat Ba
National Park can be exploited for tourism devel-
opment and for attracting tourists to experience.
The unspoiled natural landscape is one of the
attractions that tourists visit at Cat Ba National
Park, and the number of visitors has been increas-
ing rapidly in recent years. Cat Ba National Park
is located in the archipelago of Cat Ba Long Chau,
with a system of karst fields invaded by seawater
and a full range of terrain types, such as surviving
mountains, karst funnels, karst valleys, karst caves,
and karst terrains.
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Large and small limestone islands floating in
the sea are a rare and spectacular sight; each island
is a wonder, constantly changing its shape and
the views of visitors as the boat glides smoothly
through the bay. From above, the mountains, and
islands look like people and things you might see
in everyday life.

Unlike in the karst regions on the mainland,
the limestone islands here all have small spines —
the result of the chemical corrosion of seawa-
ter and the mechanical action of waves and tides.
When the tide recedes, hundreds of islands like a

2024, 1(125)
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series of “toes” on the water create a unique and
spectacular landscape. At the same time, the flora
on the islands in Cat Ba National Park develops
and is preserved relatively well, making the rocky
islands more alive and lively each day and in differ-
ent weather modes. The sea and islands change their
colors.

The primary forest on the island has rich flora and
fauna, stratified characteristics of the typical tropical
forest carpet, and an interlaced root system. It is also
an ideal habitat for rare animals such as monkeys,
langurs, birds, etc., which stimulates curiosity and
the desire to immerse oneself in nature.

In Cat Ba National Park, there are many beauti-
ful caves associated with revolutionary feats, form-
ing attractive tourist attractions. The unique small
bays with unique caves are also attractive destina-
tions for tourists to visit and relax on the beaches
in the middle of the sea. The attractiveness of Cat
Ba National Park for tourism is also reflected in the
increasing number of tourists coming here to expe-
rience it.

Despite being greatly affected by the COVID-19
pandemic (from 2019 to 2021), Cat Ba National Park
is still an ideal choice for tourists, while many tourist
destinations in the world fell into the “frozen state”
Numerous tourist destinations with similar condi-
tions in the Northeastern Sea and islands of Vietnam
experienced stagnant tourism activities, such as Co
To Island and Quan Lan Island.

In particular, Cat Ba National Park was a tourist
destination with a forceful and impressive recovery
after the COVID-19 years.

According to the survey results, most first-time
visitors to Cat Ba National Park are impressed and
attracted by the magnificent landscape and diverse
ecosystems. Up to 62.5% of the interviewed tourists
said they agree to return or recommend this tourist
destination to their relatives and friends; 29.8% fully
agree; the cases of doubt and disagreement account
for a minimal percentage. With the characteristics
analyzed above, it is possible to rank the attractive-
ness of Cat Ba National Park at a very attractive level,
with a score of 4.

3.3. Results of the assessment of infrastructure, materials and
technical services for tourism in Cat Ba National Park

According to the field survey results in March 2023,
in general, not much investment was put into
the infrastructure, materials, and technical ser-
vices for tourism in Cat Ba National Park. At the
administrative and service subdivision, only one
marine scientific research project by the National
Park Management Board has been put into use
as a tourist center; there has been no investment
in building an ecological museum for tourism;

tourist routes lack rest stops; and signposts were
not yet updated with 4.0 technology. Currently,
the National Park has 16 staff members engaged
in tourism activities (narrators, guides, services,
etc.), mainly part-time staff. With this result, it is
possible to classify infrastructure, materials, and
technology for tourism development in Cat Ba
National Park as a favorable category with a score
of 2.

3.4. Results of the capacity assessment of Cat Ba National Park

Tourist capacity: Cat Ba National Park has 15
different sightseeing routes, of which 9 are forest
routes and 6 are sea and island routes. Depending
on the characteristics of each route, the physical
capacity of Cat Ba National Park tourist routes
is around 26,629 people per day. However, when
organizing tourism activities in ecological areas,
specifically Cat Ba National Park, it is necessary to
pay attention to limiting factors. Limiting factors in

Cat Ba National Park include weather factors (sun-
shine, storms), ecosystem effects (animal foraging
time), and difficult roads (high slope). These fac-
tors are determined to contribute to calculating the
actual carrying capacity in Cat Ba National Park
for tourism development, conservation, and pro-
tection of natural resources and the environment.
Therefore, the actual carrying capacity in Cat Ba
National Park is 5,018 people.

Table 4: The evaluation result of tourism capacity of Cat Ba National Park

Tourism capacity
Assessment criteria Result Assessment
Physical capacity 26,629 visitors per day
Capacity in reality 5,018 visitors Very‘:::;?r;enient
Percentages of tourist in reality 40%
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According to the statistics of the authorities, in
the period 2017-2021, tourists to Cat Ba National
Park were the highest in 2019, with 719,988 visitors.
In 2020, and 2021, due to the COVID-19 pandemic,
the number of domestic and international visitors
both decreased compared to 2019. Therefore, to
calculate the maximum value, participants used the
data from 2019: 1,973 tourists visit Cat Ba National
Park per day. Cat Ba National Park. Thus, it can be

seen that the actual value of the number of tourists
per day compared to the potential

1973
5,018
(equivalent to 40%). With the above results, it is
possible to classify the tourist capacity in Cat Ba

National Park into a very favorable category with
a score of 4.

U 0.4,

3.5. Environmental sustainability assessment results

Economic development and conservation are two
opposites and have a symbiotic relationship with
each other. Especially, since economic development
took place in highly sensitive areas such as NPs,
NRs, etc. Economic activities that have been taking
place in Cat Ba National Park very early (especially
exploitation of forest resources, farming, and aqua-
culture in Lan Ha Bay) have had certain impacts on
the natural environment here. With the collected
data, the research team conducted a general analysis
of the environmental situation caused by the many
economic development activities taking place in Cat
Ba National Park in particular and Cat Ba Island in
general, where development activities were carried
out. Tourism development is one of the factors that
increases those impacts.

According to the research results of Tran Duc
Thanh et al. (2015), Le Van Nam et al. (2021), and
the Ministry of Natural Resources and Environment
(2021), it is shown that in 2015, Cat Ba received
about 809 tons of BOD, 1,381 tons of COD, 304
tons of Nts, 115 tons of Pts, 4,693 tons of suspended
solids, 584 tons of grease, 702 tons of organic matter
from leftovers and fertilizers, 460 tons of inorganic
fertilizers, and 1.5 tons of chemicals for plant protec-
tion. By 2021, the values of physicochemical param-
eters such as temperature, pH, and dissolved oxygen
in seawater (DO) will not change much, but the val-
ues of suspended solids (TSS), organic matter, grease
minerals, coliform, and Fe tend to increase, exceed-
ing the standards QCVN10-MT:21015/BTNMT,
directly affecting the water quality in the NP. The
value of water quality parameters in the rainy sea-
son is often higher than in the dry season, during
the low tide phase (low water), and in the high tide
phase (high water) [25, 28].

In addition, Cat Ba Island in general, and the
National Park in particular are facing a large source
of waste, with an amount of waste generated of about
80,000 kg per day and night, of which only about 72%
is collected. The ecosystem and environment of Cat
Ba National Park are suffering from a large amount
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of waste, especially during the holidays and peak
tourist season (from May to September every year).
Along with that, to serve tourism development, peo-
ple have exploited more and more aquatic resources.
The process of building infrastructure for develop-
ment and tourism is also taking place increasingly
strongly. Many resorts, restaurants, and hotels have
sprung up close to the coast. The construction of
docks disrupts the landscape, occupying natural eco-
systems. These activities also have a negative impact
on wildlife.

Recognizing the potential hazards posed by eco-
nomic development activities to the environment
in Cat Ba National Park, specifically, and Cat Ba
Island in general, the management agencies have
taken specific measures. Cat Ba National Park has
been divided into four functional zones to ensure
tourism development associated with conservation:
a strict protection zone, an ecological restoration
subdivision, an administrative subdivision, and a
buffer zone. Combined with that is the relocation of
households living in the core area and households
doing aquaculture in the Lan Ha Bay Area of Cat Ba
National Park, propagandizing for local people and
tourists to join hands in environmental protection.

According to the data from the Management
Board, currently, Cat Ba National Park manages
and preserves 5,811.2 hectares of natural forest and
193.77 hectares of planted forest. The above carpet
types are the storage places of many valuable and
rare species of forest animals and plants. Of the total
1,595 plant species recorded in Cat Ba National Park,
there are 70 endangered plant species protected by
Vietnamese and international laws. Of these, 54 spe-
cies are ranked from vulnerable (VU) to critically
endangered (CR) in the Vietnam Red Book. 13 spe-
cies are classified on the IUCN Red List, including
Aquilaria crassma which is classified as CR (very
endangered) [29]. Cat Ba National Park has recorded
and preserved 357 species of terrestrial vertebrates,
of which the fauna has recorded 63 species of mam-
mals, belonging to 44 genera and 20 families in Cat
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Ba National Park (updated and added 3 new ones).
Mammals naturally distributed in Cat Ba National
Park include the tall-eared bat (Myotis siligorensis),
the long-winged bat (Miniopterus fuliginosus), Civet
civet (Herpestes javanicus).

The fauna in Cat Ba National Park is typical of
the fauna of the Northeast region of Vietnam and
has high conservation value. Cat Ba National Park
has recorded and preserved 16 endangered species
of mammals protected by Vietnamese and interna-
tional laws (accounting for 25.4%); 26 threatened
bird species, rated and protected under national and
international law; 13 endangered rare reptile spe-
cies (accounting for 22.4%) assessed and protected
by domestic and international law; and 3 endan-

gered rare and precious amphibians (accounting for
9.4%) are assessed as threatened and protected by
domestic law [29].

As noted by the study, the majority of tourists
appreciate the environment in Cat Ba National
Park and are satisfied with their experiences here.
However, under the influence of natural factors
(climate change) as well as social factors, especially
the increasingly rapid and strong development of
tourism, environmental sustainability in Cat Ba
National Park will have unpredictable fluctuations.
With this result, it is possible to rank the sustainabil-
ity of the natural environment in Cat Ba National
Park into the medium sustainable category with a
score of 2.

3.6. Results of assessing the time of exploitation
of tourism activities in Cat Ba National Park

The results indicate that Cat Ba National Park
has a relatively high number of days favorable
for tourism activities per year, with a total of 245
days rated as “good” or “excellent” (245/365, cor-
responding to 68%). In terms of the months of
the year, these days are distributed as follows: 26
days rated as “exceptional” fall in the period from
January to March; 94 days rated at the “excellent”
level fall in the period from December to March;

125 days rated at the “good” level fall in the period
from April to November; and finally, 11 days
rated at the “unfavorable” level fall in August and
September.

Thus, Cat Ba National Park has a long time of
tourist activity throughout the year and this hap-
pens regularly. Thanks to this result, tourism activ-
ities in Cat Ba National Park can be classified as
very favorable with a score of 4.

3.7. Overall assessment results

The combined assessment results are performed with
the principle of taking the number after the decimal
point (.) as a number, so the largest weight is 0.5 and
the smallest is 0.1. Then the highest score is:

(1 x4x0.5) 4+ (5x4x0.1) =4,

and the lowest score is

6x1x0.1=0.6.

By the method of random break (Natural Break),
the interval between favorable levels is 0.85 score
(Table 5).

The combined assessment results (Table 6) show
that Cat Ba National Park has very favorable condi-
tions for tourism development associated with con-
servation (the assessment score is 85 % compared to
the highest value).

The most important contribution in the multi-cri-
teria model to assess the potential of Cat Ba National
Park for tourism development associated with con-
servation is the 03 criteria of accessibility, time to
exploit tourism activities, and capacity (each cri-
terion, even contributed up to 24%). Compared
to other islands in the northeastern coastal island
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system with similar conditions, Cat Ba National
Park, located on Cat Ba Island, has a large capac-
ity; tourists come to experience it by many means.
Meanwhile, with its location near the mainland, the
outside is surrounded by many small islands lying
alternately, which is the “green lung” not only of
Vietnam but also of the world, so this is an area with
a low temperature. Humidity is suitable for human
health. This is the objective advantage that nature
has favored for the study area.

The second important contribution in the
multi-criteria model to assess the potential of Cat Ba
National Park for tourism development associated
with conservation is 02 natural environmental sus-
tainability and attractiveness (each criterion contrib-
utes to 12%). These are the criteria that have the most
variation because they are both subjective and objec-
tive, depending a lot on the method of exploitation,
management, and potential use for development pur-
poses. These are also two criteria that clearly show
the close link between tourism development and
conservation in Cat Ba National Park.

Finally, the contribution of the criteria of infra-
structure, material, and technical services for tour-
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Table 5: Hierarchy of convenience

No. Level of assessment Score Ratio to max score (%)

1 Very convenient >2.55 =64

2 Convenient >1.7-2,55 >43-63

3 Average convenient >0.85-1.7 >22-42

4 Less convenient <0.85 <22

Table 6: Results of general assessment of resources
for tourism development associated with conservation of Cat Ba National Park
o General Level of Ratio to maxi-
No Criteria of assessment Score .
score ranking mum score

1 Location/accessibility 0.8

2 Time of tourism activities 0.8

3 Tourism capacity 0.8

34 very 85%

4 Sustainability of the natural environment 0.4 convenient

5 Attractiveness 0.4

6 Facilities and infrastructure for tourism 0.2

ism in the multi-criteria model of assessing the
potential of Cat Ba National Park for tourism
development associated with conservation (a con-
tribution of 6%). This is also a subjective cause
leading to the limitation of tourism development
associated with conservation in Cat Ba National Park.
The above assessment results are the scientific basis
to confirm that Cat Ba National Park is an attractive
tourist destination. However, to achieve sustainable
development in the future, it is necessary to:

Infrastructure upgrade: To meet the growth and
tourist capacity, it is necessary to invest in infra-
structure such as roads, wharves, and other tourist
facilities. This upgrade helps to increase accessibility
and attract visitors. Researching and calculating in
detail the environmental capacity and tourist capac-
ity at tourist spots and tourist routes to invest in
developing a reasonable infrastructure system, both
meeting the needs of tourists, but not causing over-
load on the national park environment; investing in
a system of guide boards and signboards attached
with QR codes.

Environmental conservation and sustainability:
Cat Ba National Park needs to maintain environ-
mental conservation and sustainability to protect
the natural landscape and biodiversity. Environmen-
tal management needs to be strengthened to ensure
tourism does not negatively affect the ecosystem
here. It is necessary to develop a strategy for tour-
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ism development associated with conservation in
Cat Ba National Park that sets out a set of indica-
tors to assess the situation and monitor the change
of surrounding environmental factors to prevent
the risks of deterioration. Recession due to tourism
activities: comply with all regulations for functional
subdivisions of strictly protected areas, ecological
restoration zones, and administrative-service zones
to organize appropriate tourism activities, and at the
same time supervise and manage activities. Effective
forest environment leasing: regularly organize train-
ing courses to improve tourism professionals and at
the same time propagate and educate the commu-
nity to clearly see the benefits of protecting natural
resources and the environment; regularly organize
environmental education programs for students of
Cat Ba as well as Hai Phong city, to raise awareness
of environmental protection and nature conserva-
tion for them from an early age; encourage voluntary
associations to collect garbage on the sea and islands.

Diversification of tourism activities: To attract and
maintain the attractiveness of Cat Ba National Park,
it is necessary to diversify tourism activities and
experiences. Besides exploiting natural resources, it
is possible to develop more activities such as trek-
king, visiting the sea, caving, or visiting traditional
fishing villages. And it designs educational tourism
programs, practical research on the natural, cultural,
and historical environment, marine biodiversity, and
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conservation work for students of schools in the
region and abroad, especially tourists.

Promotion and market access: Promotion and
market access activities should be stimulated to raise
awareness and interest among tourists. Building a
brand image for Cat Ba National Park and creating
links with international tourism partners can help
attract a larger number of visitors. Tourism pro-
motion should be diversified on various channels,
such as the media and social networks, and at the
same time convey messages about tourism asso-
ciated with conservation in Cat Ba National Park.
Development of diversified tour packages: to pro-

vide diverse and flexible tour packages for visitors to
choose from. This makes it easy for travelers to find
suitable tour packages and extend their travel time.
Training and improving service quality: To meet
the requirements of tourists, it is necessary to invest
in training and improve the quality of tourism ser-
vices. Providing professional guides, friendly staff,
and rich entertainment activities will bring out bet-
ter experiences for visitors. It is necessary to link
the universities and research institutions with train-
ing activities in tourism to increase the personnel
resources with professional qualifications in tourism
management and service for the National Park, v.v.

Conclusion

Tourism development and conservation are two
sides of development; conservation will support
tourism development, and tourism development can
enhance the role and awareness of conservation. This
is especially true for an area with special conditions
like Cat Ba National Park because it is located in an
open natural system, formed by a combination of
coastal, island, and sea elements, with specific eco-
systems that are independent of each other; however,
the factors forming them are always related and have
mutual effects on each other. Based on the resources
of Cat Ba National Park and a multi-criteria model to
evaluate the potential for tourism development asso-
ciated with conservation, Cat Ba National Park has
very favorable conditions for tourism development
and conservation. The overall assessment score is

3.4/4, equivalent to 85%. The research results give an
overview of the role of each factor, as well as the rela-
tionship between them in tourism development asso-
ciated with conservation in the study area. On that
basis, there are sustainable development orientations
for Cat Ba National Park. In the future, this will be
an ideal destination for tourists, not just for weekend
trips. However, to harmonize tourism development
and conservation, it is necessary to have specific ori-
entations and plans; therefore, therefore the ranking
result is only one of the reference factors. It is there-
fore necessary to pay attention to the overall assess-
ment score and the separate assessment score for
each criterion to have a comprehensive perspective,
thereby offering appropriate development solutions
to ensure conservation.
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