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Summary 
St. Eustatius (Statia) is a Caribbean island near St. Kitts and Nevis, St. Maarten and Saba. St. Eustatius 

has a surface of 21 square kilometres and forms part of the Dutch Caribbean. On 10-10-10 it became 

a special municipality of The Netherlands, together with Saba and Bonaire (together they form the 

BES-islands). 

 St. Eustatius is important for its marine and terrestrial species, some of which are endemic and/or 

endangered. Some examples of this include Iguana delicatissima and the newly-described endemic, 

Gonolobus aloiensis. However, because of the island’s small size, it is likely that climate change will 

threaten these species. Climate change will have different impacts on St. Eustatius.  

Since 2010, the population on St. Eustatius has increased. On 01-01-2010 there were 3583 people 

living on St. Eustatius, but on 01-01-2014 this number grew to 4020. That is an increase of 437 people 

(12% compared to 01-01-2010) in just four years. Also 36% (714 persons) of the working population 

on St. Eustatius is working in the trade, transport or catering industry. And 31% (609 persons) is 

working in the government branch. 

If we look at the coastal protection of St. Eustatius, than it is clear that this s predominantly natural, 

except for the protection near NuStar, the harbour and in Oranjestad Bay, which are man-made. This 

is also one of the reasons why most of the island is vulnerable to erosion, because there is no 

protection. 

The nature on St. Eustatius has many strengths, weaknesses, opportunities and threats (SWOT).The 

most important strengths are good maintenance of the national parks, high biodiversity and the 

presence of marine and terrestrial protected areas. There are also opportunities for nature on the 

island. The most important one is scientific research, on many different kinds of species. 

Unfortunately, however, island’s nature also faces some threats and weaknesses. The greatest 

threats are non-native and invasive species (cows, goats, etc.), climate change and pollution. The 

most important weaknesses are a lack of environmental awareness, limited area of the island and 

small research populations (amount of species present on the island). 

Climate change will affect St. Eustatius. IPCC predictions predict that temperatures will rise by 

approximately a minimum of 0.7 ˚C to a maximum of 2.4 ˚C by the end of the century, according to 

RCP 4.5 Precipitation rates will, according to RCP 4.5, vary by a maximum of -29% to a maximum of 

+14%. Sea levels will rise by approximately 0.5-0.6 meters by the end of the century (IPCC, 2013).  

This is all compared to the mean of the period 1986-2005. 

These predictions will have some impacts on St. Eustatius. Climate change will especially have an 

impact on six different areas. These include: erosion, extreme events, coral reefs, human health, 

nature and tourism. The erosion rate is likely to increase in the future because of climate change. 

This will have a huge impact on the island. Also extreme events, like storms/hurricanes, are likely to 

happen more often in the future, with more extreme strengths. This will affect the corals around the 

different reefs that surround St. Eustatius. Not only will storms affect corals, but also rising sea 

temperatures will have a negative impact. Human health will also suffer under the effects of climate 

change. Mosquito density is likely to increase in the future, because of a more wet climate (IPCC, 

2013). These mosquitos can spread diseases like dengue fever and the West Nile Virus. Terrestrial 

species will also experience the negative impacts of climate change. The main impact will be a shift in 

ecological zones. Finally, tourism can also suffer the negative impacts of climate change.  
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1. Introduction 
St. Eustatius is an island located in the 

Caribbean. To be precise it is located near St. 

Kitts and Nevis, St. Maarten and Saba. The 

island is part of the Dutch Caribbean and in 10-

10-10 it became a special municipality within 

The Netherlands, together with Saba and 

Bonaire (together they form the BES-islands).  

St. Eustatius has a rich history. The island was 

first seen by Christopher Columbus in 1493 and 

it was claimed by many different countries. 

Between the 17th and 19th century it changed 

hands twenty two times between the French, 

the British and the Dutch. St. Eustatius also 

played an important role with the First Salute.  

The island covers a surface area of 21 square 

kilometres. According to CBS, on 01-01-2014 

there were 4020 people living on St. Eustatius. 

The capital is Oranjestad. Oranjestad is located 

in the centre of the island, in between the 

Northern Hills and the Quill. St. Eustatius is 

surrounded by the Caribbean Sea on the 

Western side and by the Atlantic Ocean on the 

Eastern side. 

Unfortunately, St. Eustatius will face problems 

from climate change in the future. Some of 

these problems/effects are already visible. For example, the coral bleaching event at Mushroom 

Gardens in 2005 (Esteban, N., Kooistra, D., & Caballero, A. , 2005), or the changes in future rain 

patterns. These events are likely to happen in the future, but the following chapters will describe this 

in more detail. 

This report will provide more information about climate change and its impacts/effects on St. 

Eustatius. The report consists of multiple analysis.  

Figure 1 St. Eustatius location in the Caribbean (Wikipedia, 2014) 

Figure 2 the island of St. Eustatius (Wikipedia, 2014) 
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2. Area Analysis 
2.1 Macro-environment analysis 

This macro-environment analysis mainly consists of numbers published by CBS (Centraal Bureau voor 

de Statistiek). The analysis consists of four different chapters:  

 Population 

 Active Working Population 

 Immigration and Migration 

 Birth and Death Rates 

2.1.1 Population 

According to a report from CBS published in 2014, there were 4020 people living in St-Eustatius on 1-

1-2014. This is a big increase compared with the population on 1-1-2011, which was 3689. Therefore, 

since 2011 the population has risen by approximately 331 inhabitants, almost 9% (CBS, 2014). 

Looking closely at the different ages in the population, the categories from 25 to 30 years to 85 years 

and above all show a (slight) increase. For example, the population aged 50 to 55 years has risen 

from 302 to 362, an increase of almost 20% in just 4 years (CBS, 2014). But the age groups 5 - 10 

years to 20 - 25 years all show a (slight) decrease or stayed the same. For example, the 10 to 15 year 

age group stayed the same (240), but the 5 to 10 age group decreased from 244 to 215, almost 

13.5% (CBS, 2014). A reason for this can that since 10-10-10 St. Eustatius became a special 

municipality, but this it is difficult to link this directly with the decrease or increase of the different 

groups. Table 1 contains all the different categories with the different population numbers.  

 Subjects Population (source: CBS) 

Dutch Caribbean St-Eustatius 

Periods 2010 2011 2012 2013 2014 

Gender: Age Number of Population 

Total men and women All ages 3 583 3 689 3 791 3 897 4 020 

0 to 5 years 193 201 199 181 205 

5 to 10 years 244 244 238 222 215 

10 to 15 years 259 240 248 258 240 

15 to 20 years 218 224 209 211 203 

20 to 25 years 205 197 175 199 188 

25 to 30 years 254 263 283 278 277 

30 to 35 years 272 286 287 293 342 

35 to 40 years 311 320 325 334 343 

40 to 45 years 320 319 335 340 343 

45 to 50 years 334 346 377 372 367 

50 to 55 years 273 302 308 340 362 

55 to 60 years 237 260 274 293 298 

60 to 65 years 167 169 189 217 247 

65 to 70 years 111 109 124 128 141 

70 to 75 years 78 94 94 100 110 

75 to 80 years 50 57 66 69 70 

80 to 85 years 28 31 29 30 39 

85 years or older 29 27 31 32 30 

© Centraal Bureau voor de Statistiek, Den Haag/Heerlen 13-11-2014 

Table 1 Total population of St-Eustatius (CBS, 2014) 
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2.1.2 Active working population 

In 2012, CBS published a report on the active working population. According to international 

definition, there are 2099 people actively working on the island, meaning these persons are older 

than 15 years and work at least one hour per week. According to the Dutch definition there are 1940 

people actively working on the island, these people working at least 12 hours per week and aged 

between 15 and 67 years. In addition, live in the Dutch Caribbean.  

Table 2 shows the number of people working on the island and in what sector. There are currently 21 

different working sectors and one unidentified. The 21 different sectors have all been given a letter, 

from A to U. These are listed below: 

- A Agriculture, Forestry and Fishing 

- B Mining Minerals 

- C Industry 

- D Production and Distribution of Electricity, Gasses, Steam and Cooled Air  

- E Winning and Distribution of water; waste- and wastewater management 

- F Construction 

- G Wholesale and Retail; reparation of cars 

- H Transport and Storage 

- I Catering Industry 

- J Information and Communication  

- K Financial Institutions  

- L Renting and or Selling Real Estate 

- M Consultancy, research and other specialist services 

- N Rental of Movable Property and Other Business Services 

- O Public Administration and Government Services 

- P Education  

- Q Healthcare and Social Welfare 

- R Culture, Sport and Recreation 

- S Other Services 

- T Households as Employers 

- U Extra-territorial organizations and bodies 

According to the Dutch definition, 36% of the working population on Statia works in trade, transport 

or catering industry (sectors G, H and I), 714 persons in total (CBS, 2013). This is also the largest 

amount of persons working in one of the branches, according to CBS.  

The second largest branch is the government, schools and healthcare branch (sectors O, P and Q). 

31% of the working population on St-Eustatius is working in this branch, 609 persons in total (CBS, 

2013).   

 Onderwerpen Working Population  (internat. def) Working Population (nat. def) 

Dutch Caribbean  Branches SBI 2008 Periods Amount 

St-Eustatius A-U All Economical Activities    2012 2 099 1 940 

A  2012 26 19 

B-E  2012 99 87 

F  2012 270 215 

G-I  2012 736 714 

J  2012 32 32 

K  2012 29 29 

L  2012 . . 
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Table 2 Active Working Population on St-Eustatius (CBS, 2012) 

2.1.3 Immigration and Migration 

In 2013 CBS published a report on immigration and migration numbers. This report contains 

information about immigration and migration numbers in St-Eustatius from 2007 to 2013. In 2007, 

the number of immigrants was 236 and the number of emigrants was 183. Therefore the migration 

balance (immigrants minus emigrants) was + 53 (CBS, 2013). Since 2007 the migration balance is 

higher than 53. For example in 2012 it was + 135. See table 3 for the different immigration and 

migration numbers. 

 Subjects Population on 1 
January (Source: CBS) 

Population on 1 January 
(source: CBS-NA) 

Born 
alive 

Deceased  Birth 
rate 

Immigration Migration Migration 
Balance 

Dutch 
Caribbean 

Periods Amount  

St-Eustatius 2007   2 694 30 18 12 236 183 53 

2008   2 739 29 14 15 273 183 90 

2009   2 768 41 15 26 306 230 76 

2010 3 583 2 886 47 18 29 244 170 74 

2011 3 689   33 13 20 297 187 110 

2012 3 791   21 12 9 275 140 135 

2013 3 897   51 18 33 378 273 105 

© Centraal Bureau voor de Statistiek, Den Haag/Heerlen 13-11-2014 

Table 3 Total Immigration, Migration and birth/death numbers (CBS, 2013) 

2.1.4 Birth and Death Rates 

In 2013, CBS published in a report on the birth and death rates of St. Eustatius. This report contains 

information about live births, deaths and the birth rate from 2007 to 2013. For example, in 2010, 47 

live babies were born on St. Eustatius and 18 people died. Therefore the birth rate (live births minus 

deaths) was + 29 (CBS, 2013).  

 

 

  

M-N  2012 95 79 

O-Q  2012 643 609 

R-U  2012 99 90 

SBI-code Unknown 2012 61 61 

© Centraal Bureau voor de Statistiek, Den Haag/Heerlen 13-11-2014 
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2.2 Micro-environment analysis 

2.2.1 Roads on St-Eustatius 
There are many different roads on St. Eustatius, these roads are important, for example for transport 

etc... All the roads are shown is figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2.2 Houses on St. Eustatius 

There are many houses on St. Eustatius. Most of them are located in Oranjestad or near Oranjestad, 

as shown in figure 4. This figure also shows the roads, houses, dive sites and trails. Because of 

insufficient data this is shown as a screenshot, instead of a GeoServer map. 

  

Figure 3 Roads on St-Eustatius (GeoServer, 2014) 

Figure 4 Housing, roads, dive sites and trails on St. Eustatius (DCBD, 2014) 
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Figure 5 Map of St. Eustatius with Roads, Trails, Watersheds, Buildings and Dive sites and Moorings (DCBD, 2014) 
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2.3 Different areas/parks on the island 
St. Eustatius has three national parks and one botanical garden. These are all managed by STENAPA. 

The names of these protected areas and garden are: 

- The St. Eustatius National Marine Park 

- The Quill/Boven National Park 

- Miriam C. Schmidt Botanical Garden 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2.3.1 The St. Eustatius National Marine Park 
The St. Eustatius National Marine Park surrounds the entire island to a depth of 30m. There are two 

reserves in which no fishing is permitted: the Northern Marine Reserve and the Southern Marine 

Reserve. These parks are shown in figure 6. The Marine Park has a high biodiversity, 100% cover (43% 

coral and 15% sponges) has been recorded in the different parks (STENAPA, n.d.). Many different 

marine species inhabit the different parks, such as sharks, turtles, sea horses, octopuses, etc.  

2.3.2 The Quill/Boven National Park 

The Quill National Park is located in the southern part of the island, see figure 6. This national park 

consists of a dormant volcano, the Quill, and White Wall, a limestone formation on the south side of 

the volcano. The Quill provides a habitat for a number of endangered species, for example Iguana 

delicatissima and the endemic Gonolobus aloiensis (STENAPA, n.d.). The Quill National Park offers 

various hiking trails, eight in total (STENAPA, n.d.). These different trails are: 

- Quill trail 

- Crater trail 

- Mazinga Peak 

- Panorama Point 

- Around the Mountain trail 

- Rim trail 

Figure 6 St. Eustatius National Parks (STENAPA, 2013) 
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- Botanical Garden trail 

- Bird trail 

The Boven National Park is located in the northern part of the island, as shown in figures 6 and 7. This 

park also provides a habitat for a number of endangered species, such as the endemic Statia Morning 

Glory (Ipomoea sphenophylla) and the Lesser Antillean Iguana (Iguana delicatissima). The Boven 

subsector consists of eight main hiking and also of three different hills called Boven, Bergje, Mary’s 

Glory and Gilboa Hill. (STENAPA, n.d.). The hiking trails are called:  

- Venus Bay 

- Boven trail 

- Bergje trail  

- Gilboa Hill butterfly trail 

- Gilboa Hill first ridge 

- Gilboa Hill second ridge 

- Gilboa Hill third ridge 

- Jenkins Bay  

Signal Hill is an area of land just south of Bergje that is owned by the oil storage terminal, NuStar 

Terminals NV. It is possible to hike the ridge only if accompanied by a National Park Ranger and with 

permission from NuStar (STENAPA, n.d.)... 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

 

2.3.3 Miriam C. Schmidt Botanical Garden 
The botanical garden is located as shown in figure 6 in the southern part of the island, near the Quill. 

At the moment the botanical garden is host to flora found on St. Eustatius and ornamental plants 

from across the region and worldwide.  When complete, the Garden will consist of five different 

phase (STENAPA, n.d.). The first phase is almost complete and the second phase is currently under 

development.  

Figure 7 Boven National Park trails (STENAPA, 2014) 
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2.4 Current coastal protection 
Currently, St. Eustatius’ coastal protection is mainly natural, except for the protection near NuStar, in 

the harbour and in Oranjestad Bay, which are man-made. Furthermore, the island has contrasting 

coastlines, for example the coastline at Zeelandia Bay (See figure 8) or Gallows Bay (See figure 9). The 

different coastlines are described below. 

2.4.1 Zeelandia Bay up to Great Bay   

From Zeelandia Bay to Great Bay is a combination of beaches and cliffs (See figure 8). Between 

Zeelandia and Great Bay there are also two other bays, Concordia Bay and Bargine Bay. These bays 

are similar to the other bays. Between these bays the coastal protection is the same. The cliffs 

protect against the waves from the sea and the beaches are also a natural buffer, however the cliffs 

along Zeelandia Beach can undergo erosion of up to two metres per year (Esteban et al., 2009).  

 

 

 

 

 

 

 

2.4.2 Great Bay up to Gallows Bay 
From Great Bay, located in the eastern part of the island, to Gallows Bay, located in the south-

western part of the island, coastal protection is mainly the same. It consists mainly of cliffs and small 

sections of a combination of sand and stones (see figure 9 and figure 10). In between Great Bay and 

Gallows Bay there are also different bays. These are:  

- Compagnie Bay 

- Seafeather Bay 

- Almond Bay 

- Corre Corre Bay 

- Buccaneers Bay 

- Back-off Bay 

- Kay Bay 

 

 

Figure 8 Coastal protection near Zeelandia 
Beach (de Hamer, 2014)  

Figure 10 Coastal protection near Great Bay (de 
Hamer, 2014) 

Figure 9 Coastal protection near Gallows Bay (de 
Hamer, 2014) 
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2.4.3 Oranje Bay 

Oranje Bay consists of two different bays: Upper Bay and Lower Bay. Lower Bay is located further to 

the north than Upper Bay. The coastal protection in these two bays is different compared with other 

parts of the island. In Oranje Bay, the coastal protection is a combination of old warehouses near the 

shoreline, beaches, rocks and man-made protection. Some of the old warehouses (see figure 13) are 

close to the shoreline or partly submerged underwater, which protects the shoreline against large 

waves. There are also some beaches along Oranje Bay. These beaches consists of black sand, which is 

made up of titanium and iron weathered from volcanic rocks (Ippel, 2000), and of different sized 

rocks. Some parts of the coastline in Oranje Bay consist of only rocks (see figure 12).  There is also a 

man-made structure (see figure 11) which protects the harbour from waves that enables ships to 

moor in the harbour. There are a few hotels and bars near the shore, which also protect the coastline 

against large waves, etc. 

2.4.4 Cocoluch Bay to Fontaan Bay, Tumble Down Dick Bay and Poy Bay 

These bays are all very similar to the bays from Great Bay to Gallows Bay. Coastal protection consists 

mainly of a combination of rocks and cliffs (see figure 14). There are also some small strips of a 

combination of sand and rocks. 

 

 

 

 

 

 

 

 

2.4.5 Jenkins Bay and Venus Bay 
Jenkins Bay (see figure 15) and Venus Bay (see figure 16) are very similar. They both consist of a small 

beach (combination of sand and rocks). Both bays are located in the northern side of the island. 

Figure 13 Old warehouses in Upper Bay (de 
Hamer, 2014) 

Figure 12 Coastal protection in Upper Bay (de 
Hamer, 2014) 

Figure 11 Manmade structure in the harbour 
(de Hamer, 2014) 

Figure 14 Coastal Protection near Tumble Down 
Dick Bay (de Hamer, 2014) 
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Jenkins Bay being on the north-west and Venus Bay being on the north-east. There are also cliffs, but 

most coastal protection is the beach.   

 

 

 

 

 

 

 

2.4.6 Reefs 

There are many coral reefs around Statia. Most of these are located in the southern side of the 

island, from Great Bay to Corre Corre Bay, Kay Bay and Gallows Bay. These different reefs also form 

protection for the coastline and are considered important. See figure 10 for the locations of these 

different reefs. 

 

  

Figure 16 View of Venus Bay from Gilboa Hill (de 
Hamer, 2014) 

Figure 15 View on the cliffs and beach in Jenkins Bay 
(de Hamer, 2014) 

Figure 17 Map of St-Eustatius with beaches, cliffs and reefs (de Hamer, 2014) 
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2.5 Ecosystems on St. Eustatius 

2.5.1 Nature in the Northern Hills 
The Northern Hills consists of an extinct volcanic ruin eroded by weathering. The volcano was around 

600 metres high when it last erupted approximately 1.5 million years ago (STENAPA, 2013). Because 

of this, the Northern Hills consists of several layers of volcanic deposit. The maximum height is 200-

300 metres (STENAPA, 2013). This area receives much less rainfall than the Quill National Park, and 

because of this vegetation in the Northern Hills is much sparser than in the Quill (See figure 18). The 

last few years the nature has been disturbed by two things: agriculture and cattle breeding. 

However, these activities are declining and are no longer a great threat to the area (STENAPA, 2013). 

 

 

 

 

 

 

 

 

 

 

2.5.2 Nature in the Quill National Park 
Nature in the Quill National Park is different compared with the Northern Hills.  The Quill is home to 

eight vegetation zones, ranging from thorny woodland to dry evergreen forest. The forest inside the 

crater is classified as evergreen seasonal. This is closely related to a true rain forest (STENAPA, 2013). 

Some examples of plant species found within the Quill include native orchids and bromeliads. These 

are just two examples of the variety of flora growing inside the Quill. Also around the crater rim, 

there is a small primary cloud forest with balsam trees (STENAPA, 2013). 

 

 

  

Figure 18 Nature in the Northern Hills (de Hamer, 2014) 

Figure 19 Nature in the Quill National Park (de Hamer, 2014) 
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3. Actor Analysis 
Below is a description of the companies/organizations that are involved in nature-related activities 

with or can affect nature in a positive or negative way.  

Dive Operators 

There are two different dive operators on the island: Scubaqua and Golden Rock Dive Center. These 

are located on the Oranje Bay. Golden Rock Dive Center is located near the harbour and Scubaqua is 

located in the middle of the bay. They both dive at least twice a day. The health of the reefs and 

corals is important to them in order to attract more visitors. 

These dive shops assist the Marine Park, for example by documenting lionfish sightings, an invasive 

marine species They also tell the rangers when mooring lines are broken or need to be replaced.  

 

 

 

 

 

NuStar Statia Terminal 

NuStar is an international oil terminal operator, which holds 65 terminal and storage facilities around 

the world. One of these terminals is located on St. Eustatius, since 2005. Measured by storage 

capacity the terminal on St. Eustatius is by far the largest (NuStar, 2011). The Nustar terminal in St. 

Eustatius is located in the Northern Hills (see figure 22). NuStar can negatively impact nature on the 

island, for example if an accident occurs and oil leaks into the Northern Hills or the sea.  

 

 

 

 

 

 

 

STENAPA 

STENAPA (St. Eustatius National Park) a non-governmental organization (NGO) that is responsible for 

maintaining the protected areas on St. Eustatius. These areas are described in chapter 2.3. These 

three national parks contain high biodiversity within the natural ecosystems present on St. Eustatius. 

STENAPA is therefore an important stakeholder, because it protects a total area of around 33 km2 

(twice the size of the island). Without STENAPA the parks would look a lot different or even didn’t 

exists at all.   

Figure 22 NuStar Terminal in the Northern Hills (NuStar, 
2011) 

Figure 21 Golden Rock 
Dive Center logo 

Figure 20 Scubaqua logo 
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4. SWOT Analysis 
This chapter will explain the Strengths, Weaknesses, Opportunities and Threats for the nature on St. 

Eustatius. This will be done by a SWOT table and a description for this table. 

 Positive Negative 

Internal STRENGTHS: 
- Good maintenance of national parks 
- High biodiversity  
- Rare and endemic species (Statia 

Morning Glory, etc.) 
- Protected areas (Boven/Quill National 

park) 

WEAKNESSES: 
- Lack of environmental awareness 
- Limited area of the island  
- Small species populations (for 

research) 

External OPPORTUNITIES:  
- New trails 
- Different kind of species (research 

opportunities) 
 

THREATS: 
- Garbage dump / pollution 
- Non-native and invasive species 

(cows, goats, etc.) 
- Oil terminal NuStar 
- Storms/hurricanes 
- Climate change 
- Deforestation / habitat alteration 

Table 4 SWOT Analysis (de Hamer, 2014) 

Strengths 

The nature on St-Eustatius has multiple strengths, as shown in table 4. One of them is good 

maintenance of the national parks. This means that the hiking trails are well maintained. This is a 

strength because it if the national parks are well maintained then this will also benefit the nature in 

the parks. For example if the information signs are well maintained, the visitors of the parks can read 

them and gain information about the nature in the national parks. Also keeping the visitors to the 

trails keeps to potential damage to a minimum instead of letting everyone make their own trails. 

Another strength is high biodiversity in the national parks. This is described in detail in section 2.5. 

The amount of rare species in the national parks can be described as a strength of the parks. For 

example the Statia Morning Glory and Iguana delicatissima. These are two examples of rare species 

that are present in the National Parks on St. Eustatius. 

The national parks are also protected areas (Boven/Quill National park), which means that these are 

protected against certain activities, like farming in these parks. Because of this the parks can protect 

the high biodiversity and the ecosystems present within the parks. 

Opportunities  

The nature on St. Eustatius and within the parks creates opportunities, such as the creation of new 

trails in the different parks. Because of this people can enjoy the different parks even more. More 

importantly, due to the fact that the island is poorly studied, there are many research opportunities. 

For example more research can be done on Iguana delicatissima or Statia Morning Glory. 

Weaknesses 

Nature on St. Eustatius also has some weaknesses. One of these is a lack of environmental awareness 

among local inhabitants. This can lead to nature being damaged either intentionally or by accident. 

For example, the introduction of a non-native species could have huge negative impacts.  
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Two other weaknesses are the limited area of the island and the small species populations on the 

island. Small population sizes can make it difficult to obtain good research data (IPCC, 2013). Because 

of this it can be difficult to come up with good research material. The small size of the island (21 km2) 

makes it vulnerable to changes, for example ecological shifts, rising temperatures and changing rain 

patterns (IPCC, 2014). 

Threats 

Unfortunately, nature on St. Eustatius faces numerous threats. One of these threats is the landfill 

near Zeelandia Beach. Because of this location, a lot of garbage goes directly into the sea. This is a 

potential threat to sea turtles which mistake plastic for jellyfish, which they ingest. Garbage that 

enters the sea can also return directly to Zeelandia Beach, which creates local pollution which can 

possible affect nesting sea turtles. 

Invasive species are also a threat. For example, the introduction of Iguana iguana to the island would 

have a huge impact on Iguana delicatissima (STENAPA, n.d.). On other islands where the two species 

exist, breeding between the species results in sterile hybrids and the eventual extirpation of Iguana 

delicatissima (STENAPA, n.d.). 

Also present on the island is NuStar’s oil storage terminal. This facility is located in the Northern Hills. 

Any accidents that result in an oil leak will negatively impact the Northern Hills and the sea. This will 

have a huge detrimental impact on the island’s nature. Climate change is a threat to the nature on St. 

Eustatius, for example the increased risk of more and stronger storms/hurricanes in the future. These 

storms/hurricanes have the potential to cause widespread damage to the different ecosystems on 

the island (IPCC, 2014). 
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5. Climate Change Predictions 
 

5.1 Different scenarios  
In the reports published by IPCC in 2013/2014, different scenarios are mentioned (RCP 2.6, RCP 4.5, 

RCP 6 and RCP 8.5). These four RCPs are for greenhouse gas concentrations used by the IPCC in its 

Fifth Assessment Report (AR5). The RCPs consist of different models, including a medium and 

minimum and maximum with different predictions. AR5 supersedes the Special Report on Emissions 

Scenarios (SRES), where different scenarios used in 2000 by the IPCC. 

These different RCPs give a clear image of projections of the concentration CO2 until 2100. Figure 23 

shows the different predictions/scenarios for the concentration of CO2 in parts per million (ppm) in 

the atmosphere. 

Figure 23 shows a big difference between these scenarios. RCP 2.6, the green line, can be considered 

as the ‘best case’ scenario. According to this scenario, by the end of the century, CO2 will increase to 

around 440 ppm. The ‘worst case’ scenario, RCP 8.5, shows a rise in CO2 concentrations to 

approximately 1240 ppm. 

Listing the different scenarios in order from ‘best’ to ‘worst’ gives the following order: RCP 2.6 (440 

ppm), RCP 4.5 (560 ppm), RCP 6.0 (740 ppm) and then RCP 8.5 (1240 ppm). RCP 4.5 is considered the 

most realistic scenario (IPCC, 2013) 

 

Figure 23 Different Concentration CO2 scenarios (IPCC, 2013) 
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5.2 Climate Change predictions for St. Eustatius 
As described in chapter 5.1, four different scenarios are predicted by the IPCC. These four different 

RCP scenarios will have different influences on future precipitation levels or temperature. These 

differences are explained and highlighted in the following chapter.  

In the fifth assessment report by IPCC, they mainly used the RCP scenarios, as mentioned in chapter 

5.1. These scenarios were only predicted to 2100, hence the short-term predictions are until 2050 

and the long-term predictions are from 2050 till 2100. Sometimes, the years 2035, 2065 and 2100 

will be used as an example. 2035 can be considered short–term, and 2065 and 2100 can be 

considered long-term. 

5.2.1 Near-surface air temperature 

Near-surface air temperature will change, according to the IPCC fifth assessment report (IPCC, 2013). 

As figure 26 shows, the near-surface air temperature will rise in every scenario.  

For the short-term predictions, near-surface air temperature will rise by a minimum of 0.3 ˚C and of a 

maximum of 1.1 ˚C by the year 2035, compared with the mean of the period 1986-2005, according to 

RCP 4.5 (IPCC, 2013). By 2065, the air temperature will rise by a minimum of 0.6 ˚C and by a 

maximum of 1.9 ˚C, and by 2100 the temperature will rise by a minimum of 0.7 ˚C and a maximum of 

2.4 ˚C (IPCC, 2013). 

 

 

 

 

 

 

 

Different periods of time can be compared. For example, June to August (‘summer’ period) is slightly 

different compared with December to February (‘winter’ period). But overall there is not a huge 

difference. These two different periods are shown in figures 24 and 25. 

 

Temp (Celsius)  Minimum Median Maximum 

Annual 2035 0.3 0.6 1.1 

 2065 0.6 1.1 1.9 

 2100 0.7 1.4 2.4 

Table 5 RCP 4.5 Temperature Predictions compared to mean of 1986-2005 (IPCC, 2013) 

Figure 25 Temperature change Caribbean June-August (IPCC, 
2013 

Figure 24 Temperature Change Caribbean December-
February (IPCC, 2013) 
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5.2.2 Precipitation  
Future precipitation rates for St. Eustatius are very broad. The predictions from RCP 2.6 for 2100 

state that precipitation can increase by maximum of 14% and can decrease by a maximum of 29%, 

compared with the mean of 1986-2005 (IPCC, 2013). As figure 26 shows, this is the case for all four 

scenarios. But overall the majority of the models predict a decline in precipitation in the Caribbean, 

and therefore St. Eustatius. 

An interesting comparison is October to March with April to September, this comparison clearly 

shows that precipitation change will be different in both periods.  

The October to March period shows a slightly negative or positive mean of the different scenarios, 

but for April to September the mean is negative in all four scenarios (figure 27). Therefore it is clear 

that the April to September period will receive less rain than October to March (IPCC, 2013). 

Precipitation (%)  Minimum Median Maximum 

Annual 2035 -12% -3% 8% 

 2065 -19% -5% 17% 

 2100 -29% -5% 14% 

Table 6 RCP 4.5 Precipitation Rates (IPCC, 2013) 

 

Figure 28 Precipitation Rates from October-March (IPCC, 2013) Figure 27 Precipitation Rates from April-September (IPCC, 2013) 

Figure 26 Near-surface air temperature and precipitation predictions for the Caribbean region (IPCC, 2013) 
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5.2.3 Sea level  

IPCC’s fifth assessment report predicts that the sea level will rise in the future. As figure 28 shows, 

sea levels will rise by approximately 0.4 to 0.5 meters according to RCP 2.6. According to RCP 4.5 it 

will rise around 0.5 to 0.6 meters. RCP 6 predicts a rise of around 0.6 to 0.7 meters and RCP 8.5 

predicts approximately rise of around 0.8 to 0.9 meters by the end of the century (IPCC, 2013). By the 

end of the century, the sea level will rise by a minimum of 0.4 meters and a maximum of 0.9 meters. 

This will have a huge impact on the island and its infrastructure, especially in Oranje Bay, where the 

harbour is located. 

  

Figure 28 Different Sea level scenarios by 2081-2100 compared to the mean of the period 1986-2005. RCP 2.6 (A), RCP 4.5 
(B), RCP 6 (C) and RCP 8.5(D) (IPCC, 2014) 
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6. Impacts of Climate Change on St. Eustatius 
6.1 Erosion 
Erosion has a big impact on St. Eustatius and other Caribbean islands (Esteban et al., 2009). Each 

year, the cliffs along Zeelandia Beach undergo erosion up to two metres per year (Esteban et al., 

2009). Another research done by Cambers in 2009 concluded that the average beach erosion on 

eight different islands (including St. Kitts and Nevis, Montserrat, Dominica, Grenada, Antigua, 

Barbuda and Anguilla) measures up to 0.5 meters a year (Cambers, 2009). These numbers are likely 

to increase in the future because of sea level rise and changing precipitation rates. 

As discussed in chapter 5, sea levels will rise in the Caribbean by approximately 0.5 to 0.6 meters by 

2100, according to RCP 4.5 (IPCC, 2013). Because of this, the beach patterns are likely to change. This 

can have negative effects on the erosion rates on the island. Precipitation rates will also change 

compared with the present situation. If precipitation rates will decrease, vegetation cover is also 

likely to decrease. This can also have negative effects by speeding up the erosion rate on the beaches 

on St. Eustatius. The intensity and frequency of storms/hurricanes is likely to increase in the future 

(IPCC, 2013). 

Therefore, overall erosion on St. Eustatius is likely to increase in the future, mainly because of rising 

sea levels, changing precipitation rates and increasing storms/hurricanes. 

 

 

 

 

 

 

 

6.2 Extreme Events 
Tropical storms and hurricanes are common in the Caribbean 

region. As figure 30 shows, St. Eustatius suffered the impacts 

of 19 hurricanes, 17 tropical storms and 15 depressions 

between 1913 and 2013 (US National Oceanic and 

Atmospheric Administration, 2013). These figures, published 

by the US National Oceanic and Atmospheric Administration, 

show that 37% were hurricanes, 15% of which were 

category one, 8%  category two, 6%  category three and 8% 

category four (US National Oceanic and Atmospheric 

Administration, 2013). 

As chapter 5 explains, sea temperatures will rise in the future. This will have an effect on the amount 

of storms/hurricanes and their strength. Research shows that warmer sea temperatures cause 

stronger storms/hurricanes (Saunders & Lea, 2008). Because of the risk of stronger 

hurricanes/storms, they can also cause more damage, which will give rise to extensive costs to repair 

infrastructure. 

Figure 309 Storms near St. Eustatius between 
1913-2013 (US National Oceanic and 
Atmospheric Administration, 2013) 

Figure 29 Erosion near Zeelandia Beach (de Hamer, 2014) 
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6.3 Corals 
The Marine Park on St. Eustatius has a high biodiversity, whereby 100% cover (of which 43% are 

corals) has been recorded (STENAPA, n.d.). These corals are crucial for the marine biodiversity found 

within, however they are threatened by climate change (IPCC, 2013). 

Corals are vulnerable to changing sea temperatures and are therefore more likely to suffer coral 

bleaching events, such as that which took place at dive site Mushroom Gardens in 2005 (GBRMPA, 

n.d.)  .  

The loss of these corals could have negative effects on different ecosystems and marine biodiversity. 

Coral reefs form a natural protective buffer against storms, so a loss in coral cover will lead to an 

increase in negative impact from storms (GBRMPA, n.d.).  

 

 

 

 

 

 

 

 

 

6.4 Human Health 
Human health will also be affected by the effects of climate change, including an increase in the 

amount of mosquitoes. This is because mosquitoes favour warm, wet climates (EPA, 2014). An 

increase in mosquitoes will give rise to an increase in the spread of different diseases such as West 

Nile Virus, Dengue fever and Chikungunya (EPA, 2014). 

Climate change and increased temperatures could also lead to an increase in salmonella and other 

related food-borne diseases, which can grow more rapidly in warmer environments (EPA, 2014). 

Furthermore, animal-borne diseases are likely to increase in the future due to rising temperatures 

(EPA, 2014). An example of an animal-borne disease is Lyme disease. This disease will spread more to 

the North because of rising temperatures (EPA, 2014)  

6.5 Nature 
Nature on St. Eustatius is also likely to suffer the impacts/effects of climate change. One of the 

impacts could include a shift in ecological zones in the future (IPCC, 2014). This means that different 

species could move more north to avoid rising temperatures, since survival on St. Eustatius will be 

difficult (IPCC, 2013).  

Climate change can cause a loss of habitat and species (IPCC, 2014). For example turtle beach 

nesting. The main nesting area for sea turtles on St. Eustatius is on Zeelandia Beach. This beach is 

threated by an increased erosion rate as described in chapter 5. But because of rising temperatures 

and more intense sunlight, the temperature of the sand will also increase. This will have a negative 

Figure 31 Coral Bleaching in the Indian Ocean (ALAMY, 
2010)  
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effect on sea turtle nesting, since incubation of eggs is dependent on the correct temperature (Sea 

Turtle Conservancy, n.d.). 

Increased future temperatures can also have an effect on the increase or decrease of species, 

whereby some may increase others may decrease. An example of a species which is likely to increase 

because of a rising temperature is mosquitos (EPA, 2014).   

6.6 Tourism 
Tourism on St. Eustatius is also likely to be affected by the effects of climate change. In 2013, 36% of 

the working population (see chapter 2.1) was linked to tourism (CBS, 2014).  For dive operators, taxi 

drivers and hotel owners, climate change could have a huge impact on the tourism sector of St. 

Eustatius. 

Increased storm/hurricanes frequency and intensity will also have an impact on tourism, who may 

choose to visit a safer destination. This can have a negative effect on the tourist industry on St. 

Eustatius.  

Coral bleaching events such as those described in chapter 6.3 can impact tourism on St. Eustatius, 

especially since diving is one of the main attractions on St. Eustatius. If coral bleaching events occur 

at multiple dive sites, these sites will be less attractive to tourists. This will have a knock-on negative 

influence on 36% of the working population that currently work in the tourism industry (CBS, 2013).   
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Recommendations and limitations 
Recommendations 

In the future more research should be conducted on different kind of subjects. This will help 

enhancing knowledge on how to cope with the impacts of climate change so that the island is less 

vulnerable. Some examples of subjects are: 

 Erosion  

 Impacts of storms/hurricanes  

 Impacts of coral bleaching effects on the reefs  

 Impacts of invasive species  

The possibilities for scientific research on St. Eustatius are huge. Studies on the possible impacts of 

climate change should be continued in order to increase knowledge and awareness about the 

subject. 

The inhabitants of St. Eustatius should be made more aware of the effects/impacts of climate 

change. This could be done through public meetings or workshops. This will enable the community to 

become more aware of how they can adapt to the impacts of climate change and how to become for 

example energy neutral. 

Limitations 

Very little scientific information is available about St. Eustatius. None report or papers where 

available about climate change studies on St. Eustatius. Furthermore, any information that was 

available was not focussed on St. Eustatius but primarily on the Caribbean region or only the 

Caribbean and South America region. Because of this some information was not really relevant. 

The most important limitation was that much information/data was missing or did not exist to be 

able to make a conclusion. Most of the time only predictions were used as a basis for conclusion. 
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