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Abstract: The consequence of civilization development is the reckless 

attitude towards planet Earth. The daily influence of a man on the 

production of gases and compounds that influence the forming of the 

greenhouse effect has a direct consequence of heating the planet. In the last 

decades, there has been a constant rise in the average global temperature 

which results in the melting of the world ice on the poles. Thus, it is evident 

that the surface area of ice has been shrinking in Antarctica, the Arctic, 

and Greenland, as well as other parts of the world. In this way, there is an 

increase in the level of the world sea. This phenomenon is followed by other 

consequences of climate change that together pose a threat to the living 

world. All these changes pose a risk, not only to the sustainable 

development of the planet, but to the development of tourism in general as 

well, and to the destinations located in the coastal areas. 

Keywords: global warming, sea level rise, sustainable development, risks, 

tourism. 

 
Introduction 

The hydrographic network connects all world states, which makes it 

an inevitable global resource. As we already know, water is one of the most 

widespread substances on the Earth, because 71% of the Earth’s surface is 

under water. The total amount is estimated at over 2.100 million km³ (Štetić 

& Trišić, 2018a). Water, like air, is the foundation of life and the essential 

element of every creature. The adult man’s needs for water are from 2.5 l to 

3 l per day which is increasing due to the increase in world population. 

However, the amount of drinking water is drastically decreasing, and it 

becomes one of the most important resources of the XXI century. Saltwater 

makes 97% of the total water on the planet, while ⅔ of the water is frozen, 

mainly in Antarctica. Significant amounts of water are found in natural 

underground reservoirs which are too deep to extract water from. Rivers and 

lakes make only ¼ of 1% of fresh water in the world, and Lake Baikal in 
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Siberia makes a quarter of that amount of water (Štetić & Šimičević, 

2015). 

From the historical point of view, man has always settled near 

rivers and seas in order to be close to the source of food and raw materials 

that water had to offer in significant quantities. So today, there are 

numerous cities on the shores of the oceans and seas, which have 

developed into large civilization and economic world centers. Coastal 

cities provided good communication to the rest of the world, which 

resulted in economic and trade cooperation among countries. Today, many 

of these cities, in addition to its location’s economic benefits, also have 

significant income from the use of natural values of the coastal relief, 

turning it into tourist attractions. A special problem is an unplanned 

construction in these areas, which additionally intensifies the negative 

effects of global warming, which leads to the rise of ocean and sea levels. 

In this way, there is a danger of sinking these urbane coastal complexes 

around the world. This will lead to significant population migrations, 

ecological catastrophes, and major economic loses. Unless humanity 

prevents further pollution of the globe, which is the basic factor in the rise 

of the average temperature and sea levels, there is a threat of global 

annihilation of the living world. 

It should be emphasized that water is a significant tourism 

resource, both for sports and recreation, and science-research forms of 

tourism, including numerous and diverse water ecosystems (Štetić & 

Trišić 2018b). Any unpredictable events are most often negatively 

affecting tourism, which is first reflected in the reduction of the number 

of tourists, and later into economic effects as well. It causes lesser usage 

of all services in tourism, from transportation to catering and other 

services, which leads to problems in the entire economy, since tourism 

generates a great number of different services. Due to all of this, the effects 

and risks of these processes to tourism must be specially brought into 

focus (Štetić 2016). 

In this paper, the authors will present the results of many years of 

research regarding the threats of the rise of sea level, through the method 

of data analysis of other authors, and the data obtained from the field. In 

addition to the data analysis, this paper highlights the most important 

points and areas in the world that can be impacted by the continuation of 

global warming. 

 Also, the authors will draw conclusions regarding suggestions of 

potential measures and activities towards the prevention of global 

pollution. 
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Methodological Approach 

Our planet is constantly being heated. Earth’s average global 

temperature has risen to 0.6ºC over the past century (Rafferty 2011). In the 

next hundred years, it is estimated that the increase in average temperature 

will go from 0.28 to 4.78ºC (IPCC 2007). More precisely, IPCC (The 

Intergovernmental Panel on Climate Change) predicts that the global 

temperature, by the end of 2100, will rise for 2.2 – 3.82ºC on average (IPCC 

2001). Certain climate scientists point out that the Earth will heat up to an 

average of 3 to 5ºC by the end of this century. This will correspond to the 

rise of the average temperature in the last 10,000 years (Holocene Epoha) 

(Holden 2017). From this period to the present day, the average global 

temperature has increased by 5.5ºC (Norwine 2014). 

 People are causing global warming by releasing carbon dioxide 

(CO2) into the atmosphere. The increase in CO2 and other greenhouse gases 

in the atmosphere lead to its warming, which results in climate changes 

(Xin-Gang & Ping 2010). Increased global temperature affects the amount 

of ocean water in two ways: the melting of ice in polar areas, as well as the 

thermal expansion of water. These two factors have an effect on the increase 

in oceans’ volume and sea level. If the temperature continues to rise, there 

will be a reduction of ice mass, until it disappears at some point, which will 

cause extreme changes on the globe (Karsili et al. 2013). 

 This global outcome will directly affect global tourism trends, with 

regions affected by global warming not being of interest to tourists, 

considering the possible consequences. This is evidenced by the fact that 

dry areas with extreme environmental conditions, which are predominant in 

desserts and the Torrid Zone, are not attractive regions for visitors. These 

areas are becoming larger in the 21st century because the regions exposed 

to heat are rapidly expanding due to the influence of such a climate. 

NASA (National Aeronautics and Space Administration) was 

monitoring the warming of the Antarctic polar plate from 1957 to 2006, and 

they concluded that West Antarctica was drastically heated for 0.6ºC in 

average. This part of Antarctica threatens to separate itself as an individual 

ice surface – the glacier and to continue moving along the continental part 

into the ocean. This can be seen in Figure 1. 
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Figure 1. Satellites Confirm Half-Century of West Antarctic Warming, NASA 
Source: Rafferty 2011. 

 

The analysis of Figure 1 shows that the warming on the west side of 

Antarctica (West Antarctic) is significantly greater than on the east part of 

this south polar cap. By comparison with the temperature scale, it can be 

concluded that, within the monitored period, the average temperature of 

West Antarctica is increased by 0.25ºC. 

 Other estimates of a possible increase in sea level, including larger 

resolution of average increase have been made in the world, in short periods 

of time. In this context, the sea level rise between 8 and 13 cm is predicted 

to happen by the year of 2030, then between 17 and 29 cm by the year of 

2050, and between 35 and 82 cm by the year of 2100 (McGuire 2013). 

If we analyze a previous period, the global average rise of the sea 

level in the period between 1870 and 2004 was 195 mm, i.e. 1.44 mm per 

year. In the XX century, the rise of the sea level was in the range from 160 

to 170 mm (±0.3 mm a year). In the period from 1961 to 2003, the increase 

was 1.8 mm (1.3 – 2.3 mm) a year, while that amount in the monitored 

period from 1993 to 2003 was 3.1 mm (2.4 – 3.8 mm) (Karsili et al. 2013). 

IPCC predicts that by the end of the 21st century, the rise of the sea level 

will be from 9 – 88 cm (Karsili et al. 2013). 
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Most of these assessments are based on the average predictions that 

deny the worst case scenario of high-impact effects, such as a complete 

melting of the great ice sheets. For instance, only the melting of Greenland 

or the West Antarctica ice sheets would result in an average global sea level 

rise of more than 6 meters, while melting the ice sheet of East Antarctica 

would lead to the average global sea level rise of more than 60 meters. If 

any of these high-impact events occurred, it would dramatically alter the 

physical appearance of the global coastline (McGuire 2013). The average 

sea level per year, in the period between 1992 and 2009 was given by 

Nicholls & Cazenave, and it can be seen in Figure 2. 

 

 

Figure 2. Regional sea-level trends from satellite altimetry  
for the period October 1992 to July 2009 

Source: Nicholls & Cazenave 2010. 

 

In addition, the change of the physical appearance of the world 

coastline also affects the overall development of tourism and the decrease 

in the number of tourists in these areas, which results in the reduction of 

employees, as well as the foreign exchange income and weakening the local 

community economy. If there are serious disruptions, this can expand its 

effects wide, and because of that “tourism becomes a victim” of such natural 

processes. 
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According to the World Tourism Organization (WTO), there are 

four main sources of risk in tourism: 

1. The tourism sector and related agencies; 

2. The human and institutional environment outside the tourism 

sector; 

3. Personal risk; 

4. Physical risks from the environment. 

Conflicts that affect the development of tourism can be diverse. There 

are primarily natural disasters, global warming, sea level rise, droughts, 

terrorism, wars, economic crises, and epidemics. These events can have a 

different impact on tourism, different time lapse, different consequences, and 

unequal spatial impact. We can discuss short-term or long-term 

consequences, individual impacts, the impact on population groups or even 

the entire society, as well as the impacts that reflect only on the territory of a 

local community, region, country or continent (Štetić 2016). Natural tourism 

resources are the basis of tourism development in many tourist destinations, 

but they can also be the biggest risk to their development. 

 

Results and Discussion 

Increasing the world’s sea level would have different effects on 

coastal continental parts and groups of islands worldwide. In addition to 

impacts on geographical elements such as relief, coastline ruggedness, river 

confluences, coastal towns and settlements, estuaries, mangroves; very 

significant impacts would also emerge on social and economic sectors of 

the population. Nicholls (2011) investigated to what extent these impacts 

worked on social and economic sectors. These impacts are shown in Table 

1. Foreshore and floods affect all social-economic sectors, while coastal 

erosion mostly affects infrastructure, tourism and biodiversity, with less 

impact on other sectors. 

Table 1. Summary of sea level rise impacts on socioeconomic sectors in coastal zones 

Coastal Socioeconomic 
Sector 

Inundation/ 
Flooding 

Wetland 
Loss 

Erosion 
Saltwater 
Intrusion 

Impeded  
Drainage 

Freshwater Resources X x – X X 

Agriculture and Forestry X x – X X 

Fisheries and aquaculture X X x X – 

Health X X – X x 

Recreation and Tourism X X X – – 

Biodiversity X X X X X 

Settlements/Infrastructure X X X X X 

Legend: X = strong; x = weak; – = negligible or not established 

Source: Nicholls 2011. 
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The average sea level rise for more than 50 cm, as predicted by the 

end of the 21st century, will be devastating to the entire living world. Half 

of humanity lives in shorelines of seas and oceans. Some of these areas are 

particularly threatened, such as great river deltas, parts of land protected by 

mounds, as well as a great number of islands of small altitude located in 

oceans (Stojanović et al. 2014). The display of the threatened population in 

the world, due to the sea level rise is shown in Table 2. 

Table 2. Top 20 Countries – Population at Risk From Sea Level Rise, 2008 and 2050 

 Rank 
Vulnerable 

Population (Million) 

Country 2008 2050 2008 2050 

India 1 1 20.6 37.2 

Bangladesh 3 2 13.2 27.0 

China 2 3 16.2 22.3 

Indonesia 4 4 13.0 20.9 

Philippines 6 5 6.5 13.6 

Nigeria 9 6 4.3 9.7 

Vietnam 7 7 5.7 9.5 

Japan 5 8 9.8 9.1 

United States 10 9 3.8 8.3 

Egypt, Arab Rep. 17 10 2.1 6.3 

United Kingdom 11 11 3.3 5.6 

Korea, Rep. 8 12 4.8 5.3 

Myanmar 12 13 2.8 4.6 

Brazil 14 14 2.6 4.5 

Turkey 13 15 2.6 3.9 

Malaysia 18 16 1.9 3.5 

Germany 15 17 2.3 3.3 

Italy 16 18 2.1 2.9 

Mozambique 25 19 1.2 2.8 

Thailand 19 20 1.8 2.6 

Sorce: Wheeler 2011. 

 

Ice melting is the main cause for sea level rise. Another important 

cause is thermal expansion, also due to global warming. Between 1961 and 

2003, the temperature rise was the cause for, at least, 50% of the sea level 

rise, according to the IPCC assessment (Karsili et al. 2013). There are also 

regional factors responsible for sea level changes – lowering and raising of 

the ground, deposition of matter at the bottom of the ocean, etc. According 



QUAESTUS MULTIDISCIPLINARY RESEARCH JOURNAL 

233 

to some models of climate, satellite images, and measurements of physical 

characteristics of water, we notice that the sea level changes do not equally 

occur everywhere. Fluctuations are conditioned by regional tectonic 

changes, which means that we can expect slightly greater changes in certain 

parts of the world. In this case, there may be changes that will be more 

evident due to, for example, sedimentation at the river confluences, but also 

negligible changes in the event that the shore is as high as the sea level. The 

rise in temperature contributes to the rise of the sea level through the ocean 

water expansion, the melting of glaciers and ice caps, and causing that the 

parts of the Greenland and Antarctica ice sheets melt and split into the ocean 

(Štetić & Šimičević 2015). 

Compared to previous decades, NASA (National Aeronautics and 

Space Administration) has recorded a dramatic decrease in ice on polar caps. 

In the Arctic, in September 1984, there were 1.86 million square kilometers 

of ice, 4 years old or more. This ice surface left the Arctic ice cap during its 

annual minimum range. In September 2016, only 110.000 square kilometers 

of old ice remained (https://climate.nasa.gov/news/2510/see-how-arctic-sea-

ice-is-losing-its-bulwark-against-warming-summers/). This can be seen in 

Figures 3 and 4. 

  

Figures 3 and 4. Compare the Extension of Older Sea Ice in the Arctic, in September 

1984 and September 2016. 
Source: https://climate.nasa.gov/news/2510/see-how-arctic-sea-ice-is-losing-its-bulwark-against-

warming-summers/ 

 

In Figure 4, we can clearly see that the ice cap in Antarctica 

dramatically decreased in 2016 compared with Figure 3, from 1984 when it 

owned a larger area and represented a significant link between Greenland 

(Denmark), North Asia and North America, reaching almost the Bering 

Strait which separates the Russian Federation from the USA. The display of 

the situation from 2016 shows an alarming situation caused by global 

https://climate.nasa.gov/news/2510/see-how-arctic-sea-ice-is-losing-its-bulwark-against-warming-summers/
https://climate.nasa.gov/news/2510/see-how-arctic-sea-ice-is-losing-its-bulwark-against-warming-summers/
https://climate.nasa.gov/news/2510/see-how-arctic-sea-ice-is-losing-its-bulwark-against-warming-summers/
https://climate.nasa.gov/news/2510/see-how-arctic-sea-ice-is-losing-its-bulwark-against-warming-summers/
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warming on the Earth. The most researched example of the sea level rise 

effects in the world is Bangladesh. This is the country where 120 million 

inhabitants live in the dense core surrounding Ganges, Brahmaputra, and 

Meghna river deltas. In the case of an increase in the sea level of 50 cm, 6 

million inhabitants of this country would be submerged under water 

(approximately 10% of the territory), while the one-meter increase would 

jeopardize 15 million inhabitants. In addition to the direct threat to humans 

and animals, agriculture, as well as tourism, would suffer. Half of 

Bangladesh economy depends on agriculture. A total of 85% of the 

population of this country depends on agriculture. In addition to threats of 

sea level rise, this country is often exposed to weather disasters that leave 

havoc (Stojanović et al. 2014; Nishat et al. 2016). 

The rise of sea level will directly hit the west and east coast of the 

North and South America. Major American cities will be affected by the 

rise of the Atlantic Ocean and the Pacific Ocean levels. Jianjun Yin, a 

climate modeler at the Center for Ocean–Atmospheric Prediction Studies at 

Florida State, said there is more than 90 percent chance that the sea level 

rise, along with this heavily populated coast, will exceed the mean global 

sea level rise by the year of 2100. The rising waters in this region, perhaps 

by as much as 45 cm or more can be attributed to thermal expansion and the 

slowing of the North Atlantic Ocean circulation due to warmer ocean 

surface temperatures (Singh 2013). According to the same source, Yin 

indicates: “the northeast coast of the United States is among the most 

vulnerable regions to future changes in sea level and ocean circulation, 

especially when considering its population density and the potential 

socioeconomic consequences of such changes”, Yin said: “the most 

populous states and cities of the United States and centers of economy, 

politics, culture, and education are located along that coast” (Singh 2013). 

It is noted that US tourism will be drastically affected by this phenomenon. 

Therefore, the US Government is already working on implementations of 

sustainable tourism development projects and ecological programs in 

industries, as well as the development of sustainable forms of tourism. 

An example of the sea level rise consequences to tourism is related 

to the Italian city of Venice. The sea level rise above usual is common in 

this city. It appears that the sea level rises up to 149cm and floods 

approximately 70% of the city center that is protected by UNESCO. Only 

in the last decade, this city was flooded for 100 days on average (Maksin et 

al. 2009). The city of Venice suffers the interminable consequences which 

are reflected in tourism. The images of flooded squares, the impossibility of 

navigating gondolas through the canals, tourists who are not able to 
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normally walk on the city streets clearly indicates that tourism has become 

vulnerable. That has an impact on economic effects since the population of 

Venice largely depends on the development of tourism. 

The sea level rise is also happening to the remaining parts of the 

Mediterranean Basin. The coasts of Croatia, Greece, Spain, Turkey, and the 

Maghreb countries are all equally affected by the rise of the Mediterranean 

Sea. This phenomenon is the result of the rise of the Atlantic Ocean. 

Numerous researchers are dealing with the assessment of the potential 

damage caused by the increased sea level in the Mediterranean. The authors 

of this paper have also indicated the rise of the Mediterranean Sea level 

through results provided from the field research. Figures 5 and 6 prove that 

the level of the Ionian Sea was drastically changed in the period between 

2009 and 2015. 

  

Figures 5 and 6. The rise of the Ionic Sea level, Skala Kefalonia, 2009 and 2015. 
Source: Trišić Igor 

 

By analyzing Figures 5 and 6, we can conclude that the Ionic Sea 

level is changed. The coastal part of the Skala of Kefalonia was used as a 

proof for this. The same part of the coast was photographed from two 

different angles (north-south) in 2009 and 2015. With the exception of tide 

and ebb (daily variations), because Figure 5 was made in the afternoon, the 

rise of the Ionic Sea level can be confirmed. The similar case is with the 

Adriatic, Aegean, Cretan, and other seas of the Mediterranean Basin. The 

rise of the Aegean Sea is also largely evident on the Greek islands of the 

Aegean Sea (Figure 7). Numerous coasts are already threatened by water – 

the constant waves and flooding. 
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Figure 7. Sea Shore of Rhodes, Aegean Sea, 2016 

Source: Trišić Igor 

 

Global warming and rising sea levels will cause a number of natural 

consequences which are no less threatening to the living world on Earth. 

Such a phenomenon, the consequence of warming, closely related to the rise 

of sea level and ocean currents and wind circulations, is El Niño in the 

Pacific (Tomecek 2012; Kelman 2019). It directly affects the change of the 

ocean and continental climates by moving the climate ranges to areas where 

certain climates are not inherent. The European, Asian, and American 

mountain ranges already suffer the consequences of global warming (Hens 

2014) and El Niño (Luo & Rothstein 2011) by increasing the number of 

annual days without snow cover (Petersen et al. 2011). The consequences 

of climate change on Earth are also whirlwinds, hurricanes, and tsunamis 

which are more common in the Atlantic Ocean and Pacific in the last 

decades. The coasts of America, the Pacific Islands, and large parts of Asia 

and Oceania are directly threatened. The affected parts remain devastated 

and a long period of revitalization is required. Such countries are India, 

Indonesia, Malawi, Thailand, Sri Lanka, Malaysia, Hawaii, and other that 

greatly suffer the consequences of global warming (Štetić & Šimičević 

2014). With the annual rise of the sea level by 2 mm, “small ocean islands” 

are directly at risk, including Fiji, Barbados, Kiribati, Palau, Mauritius, 

Trinidad & Tobago, Saint Kitts and Nevis, Cuba, Seychelles, Vanuatu, São 

Tomé and Principe, Solomon Islands, New Guinea, Samoa, and other. 

These places will suffer the most powerful floods and the penetration of 

seawater into the edging and central parts of the islands. Since the majority 
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of these islands have developed their economies in tourism, the economic 

impact will follow the potential absence of tourists. In addition to the rise 

of the sea level, the major threat to these islands is also weather disasters 

which are the consequences of global warming (Bush 2018). 

The rise in the sea level, as the result of global warming, will 

generate the following consequences in numerous parts of the world: 

 the migrations of large numbers of the population which will move 

towards the inner part of the mainland. This will cause the 

supernumerariness in large continental cities, which produces other 

domino effects; 

 the devastation of the coast by sinking a large number of islands, 

coastal cities, and settlements. This will result in river bursts, the 

discharge of sewers, and other wastewater. The main consequence will 

be the shortage of drinking water, which is already a threat to mankind; 

 the devastation of large coastal ecosystems, among which numerous 

representatives of flora and fauna; 

 the devastation of large areas of agricultural land, which will result 

in food shortage for a large number of the world’s population; 

 the devastation of significant infrastructure elements and systems, 

including roads, ports, power plants, factories, etc.; 

 initiating other ecological disasters, earthquakes, volcanos, 

tsunamis, hurricanes, climate change, and ocean currents; 

 direct fluctuation and the shortage of food and raw materials from 

oceans and seas; 

 the erosion of a large part of the world’s land; 

 the pollution of rivers; 

 the economic crisis of the large part of the world economy; 

 economic decline due to the decrease and sporadic disappearance of 

tourist activities in those regions. This will most affect the island’s 

oceanic countries, whose inhabitants’ main income comes from 

tourism, and whose industries have directly adapted to tourist demand; 

 the occurrence a great number of diseases, most of which with a fatal 

income; 

 the expansion of these consequences to the rest of the world and the 

threat to the existence of humankind. 
 

Conclusion 

 The rise of the world’s sea level is a direct consequence of global 

warming. The experts’ predictions that the sea level will rise for more than 

50 cm by the end of the century poses a global threat to the living world and 

still life of our planet. By analyzing the data in the paper, it can be concluded 
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that the coastal cities and low-altitude oceanic islands are first to be affected. 

Experts propound that this is only the beginning of the global catastrophe 

which could soon pass on to the rest of the world, causing direct and indirect 

fatal consequences to mankind. The plant and animal world, world 

economy, tourism, agriculture, and the health of population could be 

affected first, and this could be followed by the shortages of water and food, 

raw materials, wars, and crises. 

The prevention of the threatening global catastrophe caused by its 

overheating is possible through rapid measures that all countries of the world 

should follow. Such measures concern the emission of harmful gasses in the 

atmosphere (CO2, O3, CH4, CFCs, SF6, N2O) which produce the greenhouse 

effect (Becken & Hay 2007; Holden 2008). Industrial plants worldwide are the 

major emitters of these substances. Thereafter, fuel combustion, the use of aero 

salt (Piancentini & Micheletti 2016), and other substances largely affect global 

warming. Among the most significant measures are the use of wind energy, 

ocean and sea energy, the use of solar power, bio-fuel, bio-coal, and biogas, 

forestation, as well as a direct suspension of carbon-dioxide emissions from 

large industrial plants. By the present day, the year 2019, there have been 

numerous initiations for the implementation of abovementioned in many 

countries. World Summits are already trying to prevent further devastation and 

degradation and to raise awareness of the world population. Tourism is exactly 

a good promoter of sustainable development and a factor of developing 

environmental awareness in people. The extent to which the results of 

sustainable tourism development on the global level can be achieved will be 

provided by future research. 
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