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Abstract

Tourism is one of the world’s fastest-growing sectors and considered a major contributdo
environmental changes and vulnerable to climate change QL@h Lan Island, one of the popular destinations
in the region, is facing higher tourism development and isevable to CC and environmental impacts resulting
from tourism development. Although the tourism industry oniskend has not developed strongly, tourism
activities on Quan Lan Island are often affected by cknchtange and sea level rise. Therefore, this study aims
to analyze the relationships between tourism and CC ecmmmend strategies for enhancing governance
compatible with the coastal environment and changing the telinfde study applied a mix of qualitative
methodologies. Primary data were collected basicallyutiir a semi-structured interview, stakeholder group
discussion, and site observation, together with secondary Thed explored relationships prove that the tourism
destination is developing in different directions. The itoarsector faces mostly different CC-related impacts
and adaptations. To enhance the relationships, proper managenteatism infrastructure and services is
suggested for CC and the environment.
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1. INTRODUCTION

Climate change, which is ongoing at present and is lilcelye complex in the future, Quan Lan Island is
located in the Northeast region of Vietnam; so far, ithaseen affected by obvious CC. However, with the
current changes, Quan Lan Island may face some major mollee to the impacts of CC such as sea level
rise, coastal erosion, temperature rise, and heterogenmpacts from weather conditions such as storms,
floods, hail, etc.

In 2023, Vietham's tourism is on the way to recovery. Quam IEland attracts a large number of tourists
every day. However, sea and island tourism is an economir ghet is sensitive to natural environmental
conditions. The activities of this type of tourism arestly dominated by nature, so it is easy to be affegted b
environmental conditions. impacts of CC. Faced with #iatation, it is essential to assess the impa@®f
on marine tourism on Quan Lan Island and propose solutioospe with CC for marine tourism activities.
This is the basis for functional authorities and 8tees to consider and offer appropriate solutions toldpve
tourism, making tourism a key economic seaioQuang Ninh province.

2. LITERATURE REVIEW

Tourism growthin coastal areas has become the fastest-growing indarsttyeacheds peakin recent
decades, also becoming ookthe biggest industriem the world (UNEP, 2009; Naret al., 2014; Tang,
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2015; Kurniawan et al., 2016; Schuhmann et al., 2016; Andres 204B). While many recent studies have
identified the impacts of CC on coastal tourism (Becken, 2018y Eaal., 2018), there has been a lack of
focus on integrated assessments that analyze the full ohpgéential climate-induced impacts on a specific
destination (Nurset al., 2014; Scotet al., 2016; Scott and Verkoeyen, 201In)particular, therés a dearth

of researchon the culmulative effects of these complex impaatsthe tourism sectoof small island
developing states (SIDSpn which many are economically dependent (Seittal., 2016; Scott and
Verkoeyen, 2017). However, touriswan be one of the key contributorso rapid urbanization and
environmental impacts. With good planning and managemeumtistn can be a positive driver, creating
benefitsfor destinations around the world (UNWTO, 2004; 2013).

The Studyon Climate Change, Coastal Tourism, and Impact Chainsstasi@a Arabadzhyaet al., 2020)
indicates that the impacts of CC on tourism include:

- Loss of tourist experience valirethe destination dug® change$n environmental attributes

+ Loss of attractiveness of marine environmentstduessof species, increas# exotic invasive species,
or degradation of landscape.

+ Loss of attractiveness and comfort doieeach availability reduction

+ Loss of attractiveness dteincreased danger of forest fires in tourism areas

+ Lossof attractivenessf land environmets dueto loss of species, increaséexotic invasive speciesy
degradation of landscapes

- Loss of tourist experience value in the destinationtdabanges in human comfort (or health).

+ Lossof comfort due to an increase in thermal stress andizaes.

+ Increasef health issues due to emergent diseases.

- Loss of tourist experience valie the destination dut the changen the quality of infrastructure and
facilities.

+ Increasdn damageso infrastructure and facilities (accommodation, promenagater treatment
systems, etc.).

+ Decreasef available domestic watéor the tourism industry.

+ Loss of attractiveness dteelossof cultural heritage (monuments, gastronomy, etc.).

3. METHODOLOGY

- Expert method: Gather the opinions of experts on the imp#Ec&C on tourism. The opinions and
assessments of experts are gathered from research gapéwation reports, and comments from conferences
on CC.

- Interview survey method: The author conducts interviewh wiitbjects operating in the field of tourism
about their interesh and awareness of CC and some possible response solatthesarea they live in.

- Statistical methods, data synthesis, and inheritahpablished studies: Through the statistical analysis of
historical data and data on the impact of CC and searieeelthe author provides an overview of the impact
aswell asextrapolates the impacts of @Cthe future.

- How to assess the impaftCC

+ Identify CC manifestations for Quan Lan Island. Thithésscientific basis for assessing the impact of CC
on marine tourisnon QuanLan Island.

+ Identify priority areas, objects, and assessment scopavena more detailed assessment of the impact of
CC on marine tourism in each region, it is necessary e hadetailed data source. More detailed climate
scenarios for each region

However, due to time limitations and detailed data, thiecauhakes the most preliminary assessment of the
impact of CCon tourismon QuanLan Island.

4. RESULTS

4.1. Overview of tourism and CC intheQuan Lan Island area
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Quan Lan is an island in Bai Tu Long National Park onTBaLong Bay. Quan Lan Island (also known as
Canh Cuoc Island and Cao Lo Island) has two communes, Quan dadimm Chau, in Van Don district,
Quang Ninh province. The island has geographic coordinat28°0$3' 04" north latitude and 107° 30" 42"
east longitude. The island consisfstwo
communes, Quan Lan and Minh Chau, wi
five villages, and a parbf the island area
belongs to Bai Tu Long National Park (Figu
1). The island has an area of 118,638 ki
extending from the northeast to the southwe
from the foot of the Van Don mountain rang
to the Got mountain, about 40 km southeast
the center of Van Don district.

The island's populatiois about 9,000 people
(according to statistics for 2019). These t
island communes are locatemh the same
sandy island with relatively flat terrain. Th
length of the island is about 20 km, and t
narrowest place at the beach is the Trui du
which is only about 100m. The distance fro
Quan Lan commune centeto Minh Chau
commune is about 12 km (Pham Quang Tuan
etal., 2015).
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Figurel. Mapofthe areaf Quan Lan island

4.1.1. Current status of tourism on Quan Lan |dand

Quan Lan is favored by nature with the beauty of an istanmtimune in the middle of the sea. Rich in both
natural resources as well as historical and culturaiegalQuan Lan-Minh Chau Island has many advantages
for tourism development. In terms of cultural and histdrialues, one must mention the complex of national
architectural and artistic historical relic sites (Quam Temple, Temple, and Nghe Quan), which has been
recognized since 1990. In which the communal house is adpagjoster. The temple is located in Doai
village, right in the center of Quan Lan commune, onautikl land facing the large sea. Nghe is located
about 1.5km away, in a wide, flat field thafpeacefuhll year round, next to the main road across the island.

Quan Lan-Minh Chau Island is also home to the NationstioHt Site of Van Don, an ancient trading port
established in 1148sone of the first seaports Vietnam.

In terms of natural values, Quan Lan-Minh Chau Island hsiakde, unspoiled ecosystem and a fresh-air
environment, especially with many beautiful sandy beadhggarticular, Son Hao Beach is a tourist beach in
the tourism development planniofj Van Don district ugo 2020 with a visiorto 2030, with the orientation
of developing the island into a center of quality beachrrésorism. This place with a stretch of fine white
sand, a clear blue sea, and soaring natural and wild casuarires @& an attractive destination for tourists
from all over the world ( PeopCommittee of Van Don district, 2018-2022).

When it comes to Quan Lan-Minh Chau Island, it is alsthmmentioning Tram Forest and Minh Chau
Beach, which are overall spaces with a typical populatfdrundreds of years old brocade forest, covering an
area of over 14 hectares running along the white sand dax¢go the beach. Ovum. Minh Chau Beach
stretches for about 2km, has a gentle shore, smooth lead white sand, and small waves suitable for
organizing sports activities such as football, volleyhalty, of war, or sandboarding (Pham Quang Tuan et al.,
2015).
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From this potential, over the years, people and treoripanies have organized beach resort services,
dining, accommodation, and other entertainment.

In addition to visiting scenic spots, historical sitasd accompanying service points, the Quan Lan island
area has built tourism produdtsbring interesting, new, and attractive experierioésurists. such as: one day
workingasa fishermaron the island, squid fishing, diggirsgworm, visitingBa Mun national forest, etc.

Accordingto the statisticef the People's Committeestwo communes, Quan Lan and Minh Chau, the total
numberof touriststo QuanLanislandin recent years has grovama fairly stable ratdn 2013, the total number
of tourists to Quan Lan Island was just over 39,500; in 2019 ntlninber has increased to over 113,800. In
addition, the growth rate of the number of guests stagiafso quite stable and reaches an average of 14.29%
per year, higher than the growth rafeisitors.In 2022, tourisnmon QuanLan Island will recover after COVID,
and the number of visitors will be 111,300. Due to theattaristics of natural resources and geographical
location, the rate of tourists staying on Quan Lamisia quite high, accounting for over 60%. However, the
average lengtbf stayon the islandor touristsis relatively short—about 1.5 days-because there are not many
activitiesor attractive recreational facilities and servitekeep tourists staying longer.

Located in the island system, Quan Lan-Minh Chau has higltygaald synchronous infrastructure,
technical facilities, and services, meeting the neédEcommodation, meals, and other needs. other needs of
visitors. Currently, on the island, there are about @@mamodation businesses with over 1,300 rooms, of
which about two-thirds are concentrated at Van Hai Bahehgenter of Quan Lan commune, and the rest are
in Minh Chau commune. Besides, homestay services alsctattcartain numbeaf visitors in the summer.

In recent years, Minh Chau-QQuan Lan has increasingly shypeater attraction, with an increasing
number of tourists visiting the island. Tourism hasaitlitibrought social benefits to the local people, dngat
job opportunities at resorts, accommodation, and caterismésses with specific jobs such as guest house
management, hotel shuttle bus for tourists, opening auresit, working as a guide, selling seafood, renting
motorbikes and bicycles, etc. Since then, people's twethe island have gradually and clearly improved.
Tourism has also contributetb the step-by-step transformatiaf the economic structure here from
agriculture with fishingasthe main focuso tourist services.

The Quan Lan-Minh Chau tourist area has been recognizagamsvincial tourist area, opening up many
great prospects for tourism development here. Minh Chau - Qaraisland area, Van Don economic zone, is
planned into many different subdivisions.

Among them can be mentioned: Quan Lan tourist servicenwatea, thematic park area, and Sea Festival
Squardan Dong Nam village, Quan Lan commune; handicraft andsbueinsport areas Dong Nam. Thai Hoa
village, Southeast marine eco-tourism area of Quan dearter, service tourism area and natural forest
conservation, high-quality marine eco-tourism area iarQuan and Minh Chau communes, Park Mangrove
eco-tourism, natural forest park, Minh Chau tourist semgs@entiabreanatural foresecezonein the north
of Minh Chau island, Quan Lan, etc.

When these subdivisions are realized, it will turn Minh @@Raan Lan Island into a beach resort with
many diverse types of tourism, attracting tourists frihra good exploitation, maximum potential, and
benefits. The unique position for tourism on this beauisfahd

4.1.2. Status of climate change in Quan Lan Idand, Quang Ninh Province

Quan Lan Island's climate belongs to a humid tropical menslimate with cold winters. Summer is hot
and humid with a lot of rain (from April to October), anéhigr (from November to April next year) is cold
and dry, alternating with two springs and two autumns, waiehshort and transitional. Located in a location
deeply influenced by the northeast monsoon circulatie@nQ.an Island has a lower temperature than other
regions; the annual average ranges from 22.7 to 23.9°C. Quaa tensidered one of the most rainy regions
of the North, with an average rainfall of 16@700 mm/year, but it is spatially distributed very diffehg
Along with the general trendf the global climatein recent decades (the period 198020) (Instituteof
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Geography,VAST 2022), the climateon Quan Lan Island has had certain fluctuatiamsemperature,
precipitation, extreme weather phenomena, and thedgeell as sea level rise (Ngo Hai Ninh, 2017).

a. Variationin temperature

According to the monitoring data of the Central Hydraoesdlogical Forecasting Center, on the basis of
meteorological data collected at stations near Quanldland (Bai Chay and Co To), specific data on the
average temperature of each month and the average aemymdrature in the period 192D20 areas
follows (Institute of Geography, VAST 2022):

The impact of the cold winter here is shown throughpttesence and shortening of the cold winter period,
specifically: if in Co To, every year, the average thbntemperature drops below 18°C for 3 months, there
are only 2 cold months left Bai Chay (Table 1).

Tablel. Average monthly and yearly air temperatwe® stations near Quan Lan Island (°C)

Climate
station name

1 CoTo 154 157 183 22.2 26.2 28.2 283 283 275 255 213 176 228
2 BaiChay 16.3 17.5 19.7 23.3 26.7 28.7 285 283 274 259 214 181 23.1

2 3 4 5 6 7 8 9 10 11 12 Nam

The degree of deviation of the average air temperatureafth year compared with the average level of
the series is the same negative or the same poattalé stations, showing the impact of the sameutation
regime. Maximum positive deviation from 0.7 to 1.1°C $98 at all stations. Maximum negative deviation
from -0.8t0 -1.0°Cin 1986atall stations (Table 2).

Table 2. Fluctuationsf annual mean temperature, period 1Z9PR0

No Climate station  peviation (+) Year Deviatig)n O] Year
name max (°C) max(°C)

1 Bai Chay 0.9 1998 -0.9 1986

2 CoTo 1.0 1998 -1.0 1986

Thus, the above results show that the aveaiigemperature has a strong fluctuatiorthe time series
and tendso increase. The average increase at all stationsgdraga 0.2 to 0.3°C per decade.
a. Changesn precipitation in Quan Lan
QuanLan Island has a summer rainy regintegeneral, the rainy season stamté/lay, lasts 6 months,
and ends at the end of October (Table 3). The annual taarfdk to decrease.
Table 3. Average monthly and yearly average rainfall Ymm

Climate
No station 1 2 3 4 5 6 7 8 9 10 11 12 Total
name

1 CoTo 265 242 479 723 150.7 202.1 311.1 376.7 321.6 113.5 42.3 23.2 1699.3
2 BaiChay25.7 23.3 50.5 745 173.8 264.7 331.7 393.7 2759 146.2 34.2 14.8 1804.8

The variability of precipitationis evaluated through the statistical characteristtshe standard
deviation of total rainfall in the study area (Table f)eTannual standard deviation of total rainfall at the
stations ranges from 391.4mm to 305.6mm. The place wdhdad rain has a larger standard deviation value
for the year than the place with little rain.the same place, the variation vabf@otal annual precipitation is
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greater than the variation value of monthly rainfallhie fear. The average standard deviation of the rainy
season months fluctuates between 100 and 300mm; in thégnweith little rain (December to February), the
standard deviationf monthly rainfall ranges frorh5 to 65mm.
b. Changesén precipitation in Quan Lan
Quan Lan Island has a summer rainy regime; in general, thesed@spn starts in May, lasts 6 months,
and ends at the end of October (Table 4). The annuahiidaerids to decrease.
Table4. Average monthly and yearly average rainfall (mm)

Climate

No station 1 2 3 4 5 6 7 8 9 10 11 12 Nam
name

1 CoTo 39.723.2 447 525 787 113.3 201.2 196.6 188.2 92.6 48.7 21.3 392.6
2 BaiChay 34.3 17.7 50.3 54.4 104.6 107.1 174.3 227.6 117.5 147.9 37.5 17.5 303.7

(Instituteof Geography, VASTR022)

Disasters and extreme weather events

Storms and heavy rains are common on the coast of Qararisland, with the strongest wind speeds
reaching 4050 m/s (the storm's level is from 13 to 16). On average,storms make landfall in the Gulf of
Tonkin every year and directly affect the coastalaaoé Quang Ninh.In addition, extreme weather
phenomena such as thunderstorms, hoarfrost, tropical depedsail, tornadoes, etc. also appear in Quang
Ninh. Extreme weather events affect and cause severagdato production and people's lives, and tourism is
no exception.

c. Sea level rise

According to the latest scenario of the Ministry afttital Resources and Environment (2020), if the sea
level rises by 100 cm, about 1.94% of the area of Quanky pliovince is at risk of being flooded, mainly in
coastal localities, of which Quan Lan island area (in Wan) is at risk of flooding 1.16% of the area. This
demonstrates the existence of CC in Quan Lan (Figure 2, Bab{Mlinistry of Natural Resources and
Environment, 2020).
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Figure 2. Map of flooded area in Quang Ninh province anchQaa island

Table 5. Sea level rise Quan Lan island

Inundation rate (%for sea level risi

District Al\(creage

(km2) 50cm  60cm  70cm 80cm 90cm  100cm
Quan Lan 11 0,78 090 096 103 108 1,16
(F?r‘(‘)f‘/?nce'\"”h 967655 0,04 123 1,44 159 175 1,94

4.2. Impact of climate change on marinetourism activitieson Quan Lan Isand

As a locality with a humid tropical monsoon climatelacold winters, the climate belongs to the area
of interference between the oceanic climate and thénemal climate and is located near one of the 5 largest
hurricanes in the world, so natural disasters such eastfloods, flash floods, droughts, saltwater intrusion,
cyclones, sea level rise, etc. are phenomena that egery year and cause a lot of damage to the locality.
Accordingly, it is inevitable that marine tourism activities wide affected. Climate change will change the
rain regime, severe cold, harmful cold, unpredictable wezaseason length, and sea level rise, greatly
affecting marine tourism activities on Quan Lan Island. Adiogy to the assessment, CC and sea level rise in
Quan Lan will have different impacts on tourism. Affecteurist objects include tourism resources, tourism
infrastructure, and tourist technical facilities (Ngo Qu#®uy,2008 & Hyman TA, 2014). The impacts of CC
on tourismin Quan Lan are summarized in the following table 6:

Table6. Impactsof CC on coastal areas and Quan Lan Island

Types of impact Affected tourist objects

- Sea level rise - Tourism resources
- Increasing storms and tropical depressions - Infrastructure, material and technology for tourism

- Increasean sea level rise and saltwater - Activities of tourism and travel service businesses
intrusion

Impactof CC on sea tourism:

a. Impacts on tourism resources

Quan Lan Island is strongly affected by CC, especially in kgl coastal areas. An increase in extreme
weather events (heavy rains, storms, cyclones, amdd) plus rising sea levels cause erosion, washing,
landslides, and flooding in coastal areas. Beautiful lmashch as Son Hao, Minh Chau, Quan Lan, etc., and
small sandy beaches near the islands are in danger of bsinghile others are encroached by sea water into
the mainland, increasing investment costs for thesttoction, reclamation, and protection of coastal areas
Some terrains with unique landscapes have great attrdotidiourists, suchas the tram forest aredut
coastal landscapes are chaniyed negative way.

Storms and tropical depressions hitting Quan Lan Island agedaus weather patterns that usually appear
from April through August. Normally, storms and tropicalpdsssions that landn Quan Lan are
concentrated in April, May, July, and August of the yérus, the storm season here coincides with the
period of activity of the tropical convergence band. Wdtttime, the combination of storms and tropical
depressions with different weather patterns such as @oland tropical convergence continued to cause
heavy rains, damaging tourism resources,...
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Fluctuations in rainfall in the region lead to changeslow fregime, intensity of floods, frequency, and
characteristics of drought. Fluctuations in heat and raisecgroundwater reserves to decrease, changing
groundwater levels and thereby affecting the ahbibtgxploit freshwatefor tourism activitieson the island.

In addition, sea level rise increases the possibilityadtivater intrusion, which also reduces freshwater
reserves for production, the livelihoods of local deats, and island tourism in particular. Thus, CC and sea
level rise impact the degradation of freshwater resolrots in quantity and quality. In the context of mass
tourism development, which exceeds the tourist capabiyisk of a shortage and pollution of fresh water is
very high.

Sea level rise accelerates saltwater intrusion m¢artland area, causing biodiversity loss and degradation
of natural habitats. Accordingly, fishery resources wisloabe reduced, leading to the gradual loss of some
species that are currently considered local speciaftgés@nnot meet the needs of tourists.

The island has long-standing tangible cultural relm®mmunal houses, temples, ancient houses, etc.;
however, mosbf these relics are distributéa coastal areas, and thigsthe area that wilbe greatly affected
by storms, sudden thunderstorms, cyclones, and landslidegneral, CC has had a negative impact on
resources, even destroying them, thereby affecting théog@ventof tourism activities.

b. Impact on the infrastructure and technical facilities ottheeism industry

Climate change and natural disasters adversely affetagerisks to, and destroy the systérwoastal roads,
communication lines, electricity, vessels, passendeches, and properties serving the tourism industry, asch
cruise ships and travel services. In the rainy and stperigd, the technical facilities for tourism, such as the
system of hotels, restaurants, shopping facilities, effistes, banks, etc., in the flooded area are at risk of
flooding. Extreme weathecan affect transportation, energy networks, and power trasgmissystems,
especially during the rainy season. During the stormdiffisult to access the transmission system for repair,
andit takes a long tim& recover. This will have a direct impamtthe operatiomf tourism facilities, causing a
declinein the quality of services for tourists. For large fac#itidhey can use backup equipment and machinery,
which increases costs canhave adverse effeabs the environment (using backup generatoigenerate noise
or emissions causing the greenhouse effect).

Due to the impact of CC, the tourist season is from Aprieptember. During this period, the heat affects
traffic activities, including equipment, engines, andhicles, significantly increasing the cosif
transportation. maintenance and repair costs for roadvatetway transport, construction, and means. In
addition, the increased temperature contributes to thegyermmnsumption of the engines, including the
cooling systems in transport vehicles. Along with thedrfee technological innovation to reduce greenhouse
gas emissions, the above impacts will increase transpsts. Rising temperatures cause biodiversity to
decrease; some endemic species at some ecotourismmsijeslisappear; coral reefs may be degraded,
reducing the attractivenesftourism. Food used to prepare distteserve visitorss also affected.

c. Impactontravel and tourism activities

Tourism activitieson Quan Lan Island include the stag#sconstruction, sale, and implementatiafnpart
or the wholeof a tourist progranfor tourists.If tourism resources are affected ®§, tourism activities will
be affected directly or indirectly. This means that onthefmost important functions of tourism is "creating a
tourism agenda" that will be affected by the impacts oti@Gugh tourism resources.

Besides the impacbn resources,CC also affects tourism infrastructure and technical if&sl as
mentioned, and this will directly affect the organizatemd implementatioof tourism programso natural
or humanistic tourist sites. In particular, among thmesy of tourism on the islandresort tourism, eco-
tourism, discovery tourism, sea tourism,-etcertainly, sea tourism has the heaviest impact.

In addition, when there is a storm, accessibility to svarbn Quan Lan Island will also decrease because
trains, tours, and tourist events taking place duttis period will be canceled or delayed. In particulatt wi
the phenomenoaf thunderstorms, strong wina$ level 6or higher, and rough seas, overnight crumesia
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Long Bay stopped working, and sea and island tourist routes watrkcensed for tourist ships. travel...
because it is necessary to ensure the safety of t&ddives. When there are storms, heavy rains, lbats
stop working, and power outages, it makes it difficult farigm activities, accommodation, and food supply
for tourists, and tourists cannot get to the shoreiror. tin addition, with each passing storm, the tourism
landscape environment deteriorates, and environmentalepne are threatened, affecting local tourism. This
shows that there are many potential riskstdustorms affecting the island's marine tourism.

The greater the volatilitgf the climate, the greater the damage because tourmingis cannobe stored
or moved and are easily damaged. Cancellation, suspensidalagy of tourist plans will affect a series of
stages and parts of the tourism industry. As volatiligréases, so will the passivity of the tourism ingust
These impacts have caused the scale of visitorsctufite (sometimes it increases very large, but soregtim
it decreases suddenly), the revetmbe unstable, and the costs incuriadoperating operationt® remedy
the damage caused by the loss of income to be unstaisiged increase, thereby reducing profits. The erratic
and extreme changes of natural disasters increase tisk&lsuch as accidents during storms, floods, and
landslides, which also greatly affect the psychologg bwes of tourists. visitors when goirtg high-risk
areas and times such as mountainous areas, coastabarkmsthe season with many natural disasters.

d. Positive impact on the tourism industry

However, in addition to the negative impacts of CC, the souindustry also has good opportunities and
conditions for development if there are solutions andooptito adapt to CC and exploit other aspects.
emerging from the impacts of CC. Increasing temperaturddocal extremes of weather in different regions,
such as prolonged heat and deep drought, will lead toetbe to travel to places with more pleasant weather,
suchasswimmingin the sea. Sea resohb. recent years, unusual heat waves have caused mibidoarists
to flock to the beautiful beachés Quan Lan.

In addition, prolonged drought, less rain in the summer,longer hot period mean that the tourist season
will be extended. Tourism often takes place in the alesehrain and during the dry season. Therefore, when
the hot period lasts for a long time and there ilitdin, it will make tourism activities convenient, \ht,
and easy, attracting a large number of tourists atithes

4.3. Proposing solutions to cope with the impacts of CC on the development of marine tourism in
Quan Lan

4.3.1. General solutions

- Developing the marine tourism development strategy, CC respmas of the tourism industry in Quang
Ninh province and Quan Lan island area: When developingrthénce's sea tourism development strategy,
the following factors should be considered: Potentigdat of CC to tourist objects, tourist areas are likely
be affected. On that basis, develop a management plasgornd to the tourism crisis caused by CC. Before
developing the plan, it is also necessary to consuh alit parties, such as tourism service establishments,
travel agencies, residents, and tourists.

- Raising awareness of the people of Quan Lan Island on @€sisBromote propaganda, education, and
awareness-raising, forming a sense of proactive respoi3g,tand using resources sparingly. water, energy,
and environmental protectidar workers.To do this, the authorities should take specific measatgs, as:

+ Organizing training courses and thematic activitesubjects operatinig the field of tourism

+ Increase advertising and propaganda on CC- related coréiohal and economical use of natural
resources, and environmental protection.

+ communicating experiences and guiding the subjects to kmmwto adaptto CC and respondo
incidents.

+ Regularly and unexpectedly inspecting tourism and traveice establishments on CC awareness issues,
investing in rescue and rescue equipment, training in s&illsomptly respond to CC incidents and natural
disasters, and implementing measdoesustainable environmental protection.
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- Investin and develop infrastructure and technical faciliGeQuanLan Island:

+ Invest in tourism infrastructure and technical faetit pay attention to building solid houses to avoid
storms and tornadoes; increase the system of dykeseanedmbankments prevent high tides; and protect
the coastal areas from saline intrusion and coagisioer.

+ Invest in more loudspeaker systems in the area, maiplaces where there is a possibility of danger, so
that people as well as tourists and tourism businessesve early notice, promptly respond, and prevent
disaster.

+ Building a safe anchorage area: boats and high-spe¢sl 0@ invested with great value, so it is necessary
to have a safe place to park when natural disasters hapaeaid damage and los§property.

- Orientationto develop sea tourism on Quan Lan Island in the diredfieco-tourism and green tourism

+ Promulgating policies to encourage investors and unitgan Don district and Quan Lan island to
develop tourism in the direction of eco-tourism, greemism based on inherent natural resources Avoid the
case for economic benefits without paying attenttonenvironmental protection, preserving tourism
resources.

+ Manage the numbei visitorsto meet and match the tourist capacityhe island.

+ It is necessary to pay attention to waste generated tfsarism activities and coastal drift to protect the
environment. There is a garbage collection systenaasale treatment system.

+ Save energy and water. It is necessary to incitbasase of renewable energy and recycled materials to
create tourism products. Turning tourism activities,hsas planting and protecting the environment of
forests, seas, etc., into tourism products. This &gtsviould be regularly applied to the tourism development
of QuanLan Island.

- Encourage organizations and individuals to participateoinsulting and supporting services for CC
response activitiesn the tourism sector. Provincial authorities should ehawechanismgo encourage
incentives and support. provide support to businesses, dadig, or people participating in CC response
activities. Support loans for economic development foplgeim coastal areas and on islands so that they can
focus on economic development. Avoid cases where locdlergsi over-exploit available resources for their
livelihood.

- Building and setting up marine rescue teams and quick resgeamso the negative effectsf CC; and
at the same time, propagate, educate, warn, and distiéadiets to tourists and people to let them know the
areas, locations, times, and cycles of dangerous stcaegtires appearing at beaches. This solution is very
important because visitors feel secure in subjective andctdlg safety and are fully and adequately cared
for, both physically and mentally.

- Coordinate with internal and external units to well implemieatCC response. First of all, it is necessary
to coordinate between tourism and districts, especiadlyictis in important areas. tourism development and
promote the role of institutions and the participatibthe community in efforts to respond to CC in the field
of tourism management.

4.3.2. Specific solutionsfor each affected object are evaluated

Object Solutions

Quan Lan island - Take measures to protect beaches and the coastalrengimb(especially beache

tourism for tourism);

resources - Take measures to protect marine and coastal ecosystensd reefs, coaste

(natural protection forests because Quan Lan island is locatedi ifiBaong national park

resources, and biodiversity in areas of Cham forest, mangrovestorand coastal casuaril

human forest.

resources) - Protectionof coastal cultural and spiritual relics: communal houssaples, old
houses, etc.
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Infrastructure - Strengthening the building of a disaster warning systenrespbnse to CC
and technical - Prevention of landslides and damage to roads; embankmesis for tourism;
facilities for outdoor amusement parks; restaurants, hotels,...
island tourism - Building lightning protection systein the island;

- Consolidating the work of collecting, treating, and storiresh water on the

island.

- Building a system of works for the collection and treathod domestic waste an
waste water

- Increase plantingf treeson roads.

- When investing in building new facilities for tourisnttemtion should be paid t
the selectionof materials and construction technologiasan environmentally
friendly direction.

Activities of - Use water efficiently: facilities have equipmeta collect rainwater. Large
tourism enterprises can re-treat water for the cooling systefrhotel facilities and othe
establishments operationdor reuse.

and services on - Energy efficiency: Tourism service establishments aregded to maximize the
the island use of sunlight, wind, and air to reduce natural energyuropson. Use fuel-

saving forms of green energy (such as solar energy, wiad)y compact lights
photovoltaic lights, the usg natural light in architecture, etc.).

- Using green products: businesses encourage employeaststoand people ti
use green, environmentally friendly products. For exanipiétead of using plasti
bags for one-time us# goods, the locality should orient households hbere
replicate the modedf using bags many times, then let guests in.

5. CONCLUSIONS AND RECOMMENDATIONS

Quan Lan Island is under the strong impact of CC. Theismften affected by storms, floods, prolonged
heat and cold, harmful cold, and winter. In particular, trggdmt risks to the island are sea level rise,
increased inundation areas, and saltwater intrusion. Thesrtoumdustry of the island is in the process of
developing; although the number of tourists is not latige,benefits from tourism have contributed to the
development of livelihoods, improved living standards, aedted jobs for local people. Due to the impact of
CC, many factors in the tourism industry of Quan Lan Islandstaoagly affected: Infrastructure, technical
facilities, tourism resources, tourism products, orgarumadf activities, etc. are all affected HyC to
different degrees. In the increasingly complicated tren€©f raising awareness about CC for people,
tourists, and state management agencies and businestegrated implementationof CC adaptation
solutions playsan important rolein the sustainable developmeotft tourism in Quan Lan, Quan Ninh
province.

This review of recent research on Quan Lan Island andtelioieange has assessed the varied literature
and factors that are helpful in understanding why thdl $stend is particularly at risk from climate change.
The scientific literatureis clear that hazards affecting Quaman Island have already increased dioe
anthropogenic climate change and t@tse hazards are projectiedcontinueto intensify with higher levels
of global warming. Tourism Quan Lan Island has high exposuthese hazards, and the socioeconomic
characteristics of these islands contribute to theireatstels of vulnerability. These patterns of hazards,
exposure, and vulnerability across Quan Lan Island leadaoge of current impacts and projected risks that
affect every aspect of tourism. Quan Lan Island residestsvédw climate change as a distant problem that
may be beyond their control. Adaptation planning and implégtien in tourism on Quan Lan Island have
been the focus of much activity and research. Thegative impacts of climate change are seen as significant
threatsto developing tourisnon QuanLan Island.
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