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ABSTRACT. This study investigated the environmental vulnerability index (EVI) for the island of Tobago. Based 
on the EVI study developed by the South Pacific Applied Geosciences Commission (SOPAC), the vulnerability 
index was determined for anthropogenic, meteorological, biological, and geological events and for general 
country characteristics. Written requests for information were made through appropriate government ministries, 
state agencies, private companies, and other environmental organizations, and the relevant data were obtained 
from available documents or interviews with appropriate professionals. These data were then used to calculate the 
values of the environmental indicators as directed by SOPAC, and the overall EVI for Tobago was determined by 
the average score of all these indicators. The results of the research revealed that, on a holistic level, the island of 
Tobago scored relatively low on the EVI scale. Although most indicators received a score of 4 or less, selected 
indicators received scores of 6 and 7, which indicated a high vulnerability for these indicators. It was found that 
the indicators with the highest scores were mostly anthropogenic in origin or could be traced to some man-made 
influence. It was concluded that Tobago's vulnerability could to a large extent be controlled by vigilant 
management of the island's resources, coupled with information sharing between the agencies governing these 
resources. 

INTRODUCTION 

The state of Trinidad and Tobago comprises the two 
southernmost islands of the West Indies, which are 
situated on the continental shelf of South America just 
off the coast of Venezuela. Trinidad, the larger island, 
measures roughly 100 km from north to south and 65 
km from east to west, with prominent peninsulas at the 
northwest and southwest corners. Tobago is roughly 
33 km long and 7 km wide. The total area of both 
islands is 5125 km2, with 4825 km2 in Trinidad and 
300.8 km2 in Tobago.  

Because of its small size, Tobago has many of the 
problems common to small island developing states 
(SIDS), among them vulnerability because of 
remoteness, geographical dispersion, natural hazards, 
and small internal markets.  

The topography of Tobago is dominated by the Main 
Ridge mountain, which occupies the center of the 
island. These northeast hills of volcanic origin are 
forested and quite wild. The southwest of the island is 
flat or undulating and coralline. The largest rivers on 
the island are the Courland, the Richmond, and the 
Goldsborough. There are swamps and sea grass beds 

on the island in addition to a major ecosystem, which 
is also a tourist attraction, called the Buccoo Reef. 
This reef is located around the southwest tip of the 
island (Ecoengineering Consultants 1998).  

As a result of its tiny land mass, the island has obvious 
limitations in terms of the carrying capacity of its 
environment. As the population increases through both 
natural means and tourism, more pressure is being 
placed on the environment, which can be detrimental if 
coupled with poor environmental management 
(Howorth 1999).  

It is in this context that the environmental vulnerability 
index (EVI) for the island of Tobago was calculated. 
EVI values are calculated for the different islands in an 
effort to lessen natural and anthropogenic hazards on 
small islands. The South Pacific Applied Geosciences 
Commission (SOPAC), which is calculating EVIs for 
the islands of the South Pacific, defines "vulnerability" 
as the potential for the attributes of a system to 
respond adversely to the occurrence of hazardous 
events (Kaly et al. 1999).  

This EVI study is being expanded to include the 
islands of the Caribbean region to give researchers a 
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In addition, the World Economic Forum, in 
conjunction with the Center for Environmental Policy 
and Law of Yale University and the Center for 
International Earth Science Information Network, 
recently developed the Pilot Index of Environmental 
Sustainability. This index was created as one element 
of a classification project and is based on five 
components: pollution, human vulnerability, the state 
of environment systems, social and institutional 
capacity to face environmental challenges, and global 
management.  

true appreciation of the issues that affect SIDS. To this 
end, the method of calculation and the units of 
measurements used by SOPAC were also used for this 
study of Tobago to ensure consistency with previous 
EVI studies and to allow easy comparison with islands 
in the South Pacific.  

The calculation of the EVI is based on 47 indicators of 
environmental vulnerability, which have been selected by 
global scientific and expert review. This list includes 27 
indicators of risk (REI), seven indicators of intrinsic 
resilience (IRI), and 13 indicators of environmental 
integrity or degradation (EDI). The indicators are also 
divided into five subcategories: six categories for 
meteorological events; three indicators for geological 
events; seven indicators for country characteristics, 
which are identical to the IRI; eight indicators for 
biological factors; and 23 indicators for anthropogenic 
factors. The indices are rated on a scale of 1–7, with 7 
being the most vulnerable and 1 being the least. This 
study focused on the 80% of the 47 indicators for which 
there were adequate data, because they could be used to 
calculate a relatively accurate EVI.  

In 1996, the Advisory Board on Indicators of 
Sustainable Development of the International Institute 
for Sustainable Development developed the 
Environmental Quality Index (EQI) as part of an index 
on global sustainability, complemented with 
information on economic yield and social health. The 
EQI comprises four components: an environmental 
pressure index, ecological footprints per capita, 
ecosystem risk, and the use of soil (United Nations 
Environment Programme 2001).  

Another initiative to develop an environmental index 
was the Living Planet Index established by the WWF. 
This index measures the health of global ecosystems 
and biodiversity based on data that show the average 
change over time of forests, fresh water, and marine 
ecosystems in an effort to monitor the loss of 
biodiversity.  

LITERATURE REVIEW 

Development of environmental indices 

According to the United Nations Environment 
Programme (2001), in recent years there have been some 
attempts to develop integrated indices related to various 
aspects of the environment within the framework of 
sustainable development. These attempts have been 
made by such organizations as the United Nations 
Commission on Sustainable Development, the World 
Economic Forum, the Advisory Board on Indicators of 
Sustainable Development of the International Institute for 
Sustainable Development, and the Living Planet Index 
established by the World Wide Fund for Nature (WWF).  

The environmental vulnerability index (EVI) of the 
South Pacific Commission for Applied Sciences 
(SOPAC), Fiji, focuses on the vulnerability of the 
environment to natural risks and to humans. Included 
are effects on the physical and biological aspects of the 
ecosystems, diversity, populations and organisms, 
communities, and species (United Nations 
Environment Programme 2001).  

Since 1995, the United Nations Commission on 
Sustainable Development has been conducting a work 
program on indicators for sustainable development. In 
this framework, the driving forces represent human 
activities, processes, and patterns that affect 
sustainable development. These indicators were 
developed for use in the decision-making process at 
the country level. At present, the Commission carries 
out this program through the contributions of 
numerous organizations and institutions worldwide 
that are devoted to the study and development of 
environmental and sustainability indicators (United 
Nations Environment Programme 2001).  

History of the environmental vulnerability 
index used by SOPAC 

Environmental vulnerability indices are important 
tools for researchers, ecologists, environmental bodies, 
and government officials who are trying to measure 
the state of the environment against a predetermined 
benchmark. They also help highlight areas of concern 
within the environment, which leads to more efficient 
management of resources and protection of the 
integrity of the environment as a whole, thereby 
reducing vulnerability. The obvious limitation is that 
the environment is dynamic in nature, with the result 
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METHODS that indices reflect only the current state of the 
environment and must be constantly reviewed to 
ensure accuracy. In addition, the reliability of the data 
can also influence the accuracy of the EVI. The need 
for an EVI for small island developing states (SIDS) 
was recognized by the Alliance of Small Island 
Developing States (1994:paragraphs 113–114).  

The environmental vulnerability index (EVI) was 
designed to summarize a wide range of environmental 
vulnerability information about an individual country, 
and this EVI assesses the environmental vulnerability 
of Tobago. Because the environment of Tobago has 
not been studied in depth, much of the required 
environmental data are at present either unavailable or 
in the process of being collected and compiled. For 
this reasons, it was necessary to collect data from a 
variety of sources, including documents, government 
ministries, state agencies, private companies, and other 
environmental organizations. Information was also 
gathered through interviews and written requests for 
data from various agencies and companies in Trinidad 
and Tobago. The data gathered pertained to the 
particular indicator to be calculated and represented 
the 5-yr period 1996–2000. For the calculation of the 
indices, the findings for the 5-yr period were averaged 
to avoid biases toward any particular year.  

Efforts have been made to determine EVIs in the past. 
However, there was never a clear understanding of 
what these indices represent, as seen in the emphasis 
placed on the vulnerability of human systems to risk 
and the lack of research into the vulnerability of the 
environment (Kaly and Pratt 2000). In an attempt to 
fill this void in environmental vulnerability research, 
the EVI was developed based on a wide cross section 
of indicators that include both anthropogenic and 
natural risks.  

In 1996, initial studies were undertaken to provide a 
conceptual framework for the development of a 
vulnerability index. Further efforts were made to develop 
an economic vulnerability index and an ecological 
vulnerability index. These indices were reviewed by 
experts whose main task was to make a professional 
assessment of vulnerability and, based on their 
deliberations, identify the quantitative parameters that 
determine the relative vulnerability of countries. It was 
agreed that vulnerability indices should reflect relative 
economic and ecological susceptibility to exogenous 
shocks, i.e., the risk of a country being affected by such 
shocks. It was also decided that vulnerability indices 
should be simple to build and based on indicators that are 
easy to comprehend, intuitively meaningful, and suitable 
for intercountry comparisons that reflect the relative 
vulnerability of countries, both SIDS and non-SIDS 
(Kaly and Pratt 2000).  

Data for the meteorological indices were obtained 
from the Meteorological Services Division; data for 
the geological indices came from the Seismic Research 
Unit of the University of the West Indies; and data for 
the biological, anthropogenic, and country 
characteristic indices were obtained primarily from the 
Central Statistical Office, Forestry and Wildlife 
Division, the Port Authority of Trinidad and Tobago, 
the Fisheries Division, the Tourism and Industrial 
Development Company, the National Housing 
Authority, the Ministry of Energy, the Licensing 
Office, the Pan American Health Organization, and the 
Water and Sewerage Authority.  

To be consistent with the methods of the South Pacific 
Applied Geosciences Commision, the calculation of 
the indices was based on the units of measurement 
used in the individual indices (Table 1).  

In 1998, the Commission for Sustainable Development 
indicated its support for the efforts of Pacific SIDS to 
develop an EVI by means of a SOPAC project. The EVI 
is a dimensionless numerical indicator that reflects the 
status of a country's environmental vulnerability. This 
index can serve many purposes, e.g., to determine the 
state of a country's development and environment and 
obtain information that can be used for the social, 
economic, and environmental benefit of the country on 
which the EVI is based. It is important to note that, 
because the social, economic, and environmental sectors 
are all interlinked, reliable indices should take all these 
factors into consideration. SOPAC has developed a 
conceptual approach framework for a workable EVI that 
has been tested in Fiji, Vanuatu, and Samoa.  

RESULTS 

Based on the analysis of the data collected, the overall 
environmental vulnerability index (EVI) for the island 
of Tobago was determined to be 3.05. The intrinsic 
resilience index for Tobago was determined to be 4.2, 
the risk exposure index was 2.8, and the environmental 
degradation index was found to be 3.5. The 
meteorological index for Tobago was calculated to be 
2.6, the biological index was 2.8, the geological index 
was measured at 1.3, and the anthropogenic index was 
found to be 3.5. Tobago scored a value of 4.2 for 
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country characteristics. The individual scores for each 
of the indicators used to determine the overall index 
are illustrated in Table 1 and Figs. 1 and 2. 

It should be noted that the vulnerability indices 
calculated were subject to observation error, given that 

the data were not derived solely from field data but in 
many cases from previously documented data sources. 
Because of the dynamic nature of the environment, 
this EVI is not a fixed value, and it can change in the 
future to reflect changes in the environmental and 
man-made forces that influence it. 

 

Table 1. Summary of environmental vulnerability indices (EVIs) for Tobago. The types of EVI indicators include indicators 
of environmental risk (ERI), intrinsic resilience (IRI), and environmental degradation (EDI). The indicator subcategories 
include meteorological events (Met), geological events (G), country characteristics (CC), biological factors (B), and 
anthropogenic factors (A). The range is the range of units for the score obtained, and the unit is the unit of measurement. VEI 
stands for "volcano explosivity index," and MHWS for "mean high water spring."  

EVI 
no.   Type   Subcategory   Description  Score  Range  Unit  

2  REI  Met   

Number of days over 
the last 5 yr with a 
maximum wind speed 
> 20% higher than the 
average maximum for 
that month 

 3 11–20 Days  

           

3  REI  Met   

Number of months 
over the last 5 yr with 
rainfall > 20% lower 
than the 30-yr 
average for that 
month 

 4 16–20 Months  

           

4  REI  Met   

Number of months 
over the last 5 yr with 
rainfall > 20% higher 
than the 30-yr 
average for that 
month 

 4 16–20 Months  

           

5  REI  Met   

Number of days over 
the last 5 yr with a 
temperature > 5°C 
higher than the mean 
monthly maximum 
for that month 

 1 0–10 Months  

           

6  REI  Met   

Number of days over 
the last 5 yr with a 
temperature > 5°C 
lower than the mean 
monthly maximum 
for that month 

 1 0–10 Days  
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7  REI  G   

Number of volcanoes 
with potential for 
eruption ≥ VEI 4 
within 100 km of 
country land 
boundary/area of land

 1 0 volcanoes/km2  

           

8  REI  G   
Earthquakes over the 
last 5 yr with 
magnitude ≥ 6.0 and 
depth ≥ 15 km 

 2 0–1 earthquakes/km2  

           

9  REI  G   

Number of tsunamis 
or storm surges with a 
run-up > 2 m above 
MHWS/100 km 
coastline since 1900 

 1 0 tsunamis/km2  

           

10  IRI  CC   Total land area  6 100–1000 km2  

           

11  IRI  CC   
Length of ocean 
shoreline or land 
border divided by 
total land area 

 3 0.1–0.5 km/km2  

           

12  IRI  CC   
Distance to nearest 
continent within 10 
degrees latitude 

 2 > 0–500 Kilometers  

           

13  IRI  CC   Altitude range  5 101–1000 Meters  

           

14  IRI  CC   Percent of land area < 
10 m above sea level  5 5.1–10 %  

           

16  IRI  CC   Number of known 
endemic species  4 31–50 spp./km2  

           

17  REI  B   

Number of reported 
and verified organism 
outbreaks over last 5 
yr per square 
kilometer of land area

 3 11–30 outbreaks/km2  

           

18  REI  B   
Total tonnage of 
freight imported per 
year per square 
kilometer of land area

 4 201–300 t • km-2 • yr-1  
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19  REI  B   
Number of introduced 
species per square 
kilometer of land area 
since 1900 

 2 > 0–100 spp./km2  

           

22  REI  B   
Percentage of natural 
and regrowth 
vegetation remaining 

 3 41–60 %  

           

23  REI  B   

Tonnage of 
intensively farmed 
animal product per 
square kilometer of 
land area per year 

 2 > 0–1 t • km-2 • yr-1  

           

24  REI  B   
Percentage of 
fisheries stocks 
overfished 

 3 > 0–20 %  

           

25  EDI  A   

Density of people 
living in coastal 
settlements with a 
city center within 20 
km of the coast 

 7 > 200 persons/km2  

           

26  REI  A   Total human 
population density  6 101–200 persons/km2  

           

27  REI  A   
Annual population 
growth rate averaged 
over the last 5 yr 

 4 0.51–1 %  

           

28  REI  A   

Net percentage of 
land area changed by 
removal of natural 
vegetation during the 
last 5 yr 

 7 > 5 %  

           

29  REI  A   

Annual number of 
international tourists 
times average days 
stayed divided by 365 
divided by square 
kilometers 

 1 0–10 persons • km-2 • d-1  

           

30  REI  A   

Litres of untreated 
industrial and 
domestic wastewater 
discharged per square 
kilometer of land area 
per day 

 5 4001–6000 l • km-2 • d-1  
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31  REI  A   

Total tonnage of 
generated and net 
imported toxic, 
hazardous, and 
municipal waste per 
square kilometer of 
land area per year 

 6 51–60 t • km-2 • yr-1  

           

33  REI  A   

Number of spills of 
oil and hazardous 
substances > 1000 L 
during the last 5 yr on 
land, in rivers, or 
within territorial 
waters divided by 
land area (*1000) 

 1 0 spills/km2  

           

34  REI  A   

Number of nuclear, 
chemical, and other 
major industrial 
facilities that would 
cause significant 
damage 

 1 0 facilities/km2  

           

35  REI  A   Number of vehicles  1 0–5 vehicles/km2  

           

36  REI  A   
Maximum 24-hr 
sulfur dioxide 
concentration 

 1 ... µg/m3  

           

37  REI  A   

Metric tons of NPK 
fertilizers used per 
square kilometer of 
agricultural land area 
per year (*1000) 

 1 0–20 t • km-2 • yr-1  

           

38  REI  A   

Metric tons of 
pesticides and 
fertilizers used per 
square kilometer of 
agricultural land area 
per year (*1000) 

 3 41–60 t • km-2 • yr-1  

           

40  REI  A   
Percentage of land 
area degraded since 
1950 

 7 > 10 %  

           

41  REI  A   
Mean rate of water 
usage per capita per 
day 

 7 > 200 t • person-1 • d-1  
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43  REI  A   
Percentage of land 
area affected by 
mining and quarrying

 2 > 0–1 %  

           

44  REI  A   
Percentage of 
terrestrial zone set 
aside as reserves 

 2 11–20 %  

           

45  REI  A   
Percentage of marine 
zone set aside as 
reserves 

 5 0.5–1 %  

           

46  REI  A   
Number of wars or 
civil uprisings over 
the last 50 yr within 
the territory 

 1 0 Years  

           

47  REI  A   
Percentage of 
population with 
access to safe 
sanitation 

 1 No levels No units  

DISCUSSION Fig. 1. Environmental vulnerability index (EVI) scores for 
Tobago.  

According to Kaly and Pratt (2000), the South Pacific 
islands of Fiji, Vanuatu, and Samoa are most 
vulnerable to issues involving land degradation, 
coastal settlements, water resources, land area, and 
population density. The overall vulnerability scores for 
these islands ranged from 3.1 to 3.4, which makes 
them moderately vulnerable to natural and man-made 
disasters.  

 

The overall EVI score for the island of Tobago, 3.05, 
suggests that this island is, on a holistic level, slightly 
vulnerable to effects from meteorological, biological, 
anthropogenic, country-related, and geological 
sources. This score is very close to the range for the 
South Pacific islands of Fiji, Vanuatu, and Samoa, and 
implies that Tobago faces similar vulnerability issues.  

Tobago's scores of 2.8 for the risk exposure index, 3.5 
for the environmental degradation index, and 4.2 for 
the intrinsic resilience index are relatively low on the 
EVI scale and also support the finding that Tobago is 
slightly vulnerable to natural and man-made hazards. 
However, upon closer investigation of the individual 
indicators, it is evident that there are certain events 
that, when studied in isolation, have a profound effect  
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on the environment and affect areas of high 
vulnerability for the island. The most important 
vulnerability issues for Tobago, i.e., those scoring a 7 
on the EVI scale and identified using the EVI, relate to 
coastal settlements, land degradation, water resources, 
and the rate of loss of natural vegetation.  

Tobago scored a 6 on the EVI scale in several other 
areas that represent the next most vulnerable aspects of 
the island. These included land area, particularly the 

island's small size; the density of the human 
population; and the production of municipal wastes. 
These vulnerability issues are consistent with those 
identified for the Small Island Developing States of 
the South Pacific, and it can be reasonably concluded 
that these issues seriously affect small island states and 
are areas of high to moderate vulnerability for Tobago. 
It should be noted that most of these issues are in some 
way related to anthropogenic or human activities. 

 

Fig. 2. Environmental vulnerability index (EVI) category scores for Tobago.  

 

These issues are particularly acute within the coastal 
settlement area and densely populated capital of the 
island, Scarborough. The island is at present highly 
vulnerable to incidental damage from human activities, 
pollution, eutrophication, and resource depletion as a 
result of the dense population on the island, which 
places considerable stress on natural ecosystems.  

The increasing number of inhabitants as the population 
grows require more housing and infrastructure, which 
has led to considerable development of the island. In 
addition, because the tourism industry generates much 
of Tobago's revenue, many hotels, resorts, and guest 
houses have been constructed on the island. As a 
result, it is relatively vulnerable to the effects of the 
loss of vegetation caused by development. The 
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processes within the natural ecosystem, including soil 
formation, carbon dioxide fixation, groundwater 
regeneration, and pollution attenuation, are therefore 
also at risk from ongoing land development on the 
island.  

1. small size, which generally results in a limited 
natural resource base, high competition between 
different land uses, intensity of land use, and an 
immediate interdependence in human-environment 
systems;  

2. insularity and remoteness, which lead to high 
external transport costs, time delays and high 
costs in accessing external goods, and reduced 
quality in information flow;  

These anthropogenic activities create a particular 
hazard on such a small island. Problems related to land 
degradation, water resources, loss of natural 
vegetation, coastal settlements, and waste generation 
can be attributed to the high population density and 
unregulated and indiscriminate land development. In 
many cases, it is because of poor planning and 
management that the resources on the island have been 
depleted or threatened by some form of pollution.  

3. environmental factors such as small, exposed 
interiors and large coastal zones;  

4. reduced disaster mitigation capability because 
of limited forecasting abilities and 
complacency;  

5. demographic factors that include a limited 
human resource base and a small population 
concentrated in coastal zones, resulting in poor 
economies of scale and high per capita costs 
for infrastructure and services; and  

With regard to the indicators that scored within the 
moderate range, i.e., 3–4, on the EVI scale, such as the 
use of pesticides, the growth rate of the human 
population, and fisheries, it can be concluded that the 
vulnerability of the island to problems in these areas 
would be greatly decreased with the careful 
management of natural resources and the monitoring 
of human activities. This study also revealed that, with 
respect to both terrestrial and aquatic biodiversity on 
the island, much research is still necessary, and in 
some cases baseline studies have yet to be undertaken. 
Such studies are critical for determining which species 
are present and accurately assessing their vulnerability. 
Other areas of concern highlighted by this study, 
including water usage and the rate of loss of natural 
vegetation on the island, can also be attributed to 
population pressures and increased development.  

6. economic factors including small economies, 
dependence on external finance, a small 
internal market, and a dependence on natural 
resources. 

These factors all make islands much more vulnerable 
than continents, which also possess more resilience to 
hazards because of their greater land mass, stronger 
economies, and more effective management and 
mitigation systems.  

As Table 2 illustrates, the indicators that score high on 
the EVI scale for all four islands are land degradation, 
coastal settlements, waste management, water 
resources, land area, and population density. Because 
these are areas of moderate to high vulnerability, there 
is a need to strengthen the ability of these islands to 
resist or recover from damage in these sectors. 
Mismanagement in any of them can adversely affect 
the sustainable development strategies of these small 
island states, because it would result in a deterioration 
of the integrity of the environment.  

According to this study, the island of Tobago is at low 
risk for incidents such as oil spills, war, sulfur dioxide 
pollution, and pollution from toxic industries, vehicles, 
and fertilizers, all of which scored a value of 1, which 
is very low on the EVI scale. There is also relatively 
little vulnerability to surface mining and pollution 
from intensive farming, which scored a 2 on the EVI 
scale.  This study has shown that Tobago is most vulnerable 

to hazards from anthropogenic sources, moderately 
vulnerable to hazards from biological and 
meteorological sources, and least vulnerable to hazards 
from geological sources. In general, however, 
integrated and comprehensive management of the 
resources of the island of Tobago is necessary to 
sustainably use the available resources and to ensure 
that these resources are protected, in particular from 
uncontrolled anthropogenic events, which seem to 
have the most adverse affect on the natural ecosystems 
of this small island.  

The areas of vulnerability discussed above for Tobago 
are consistent with the problems that were identified in 
previous EVI studies performed for the islands of Fiji, 
Samoa, and Vanuatu. Although these islands are 
situated in the Pacific Ocean in a geographically 
distinct region, they can be compared to Tobago 
because they all share characteristics that are typical of 
small island states. These characteristics are listed 
below:  
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Table 2. Comparison of environmental indices for Tobago, Fiji, Samoa, and Vanuatu. The types of EVI indicators include 
indicators of environmental risk (ERI), intrinsic resilience (IRI), and environmental degradation (EDI). The indicator 
subcategories include meteorological events (Met), geological events (G), country characteristics (CC), biological factors (B), 
and anthropogenic factors (A). VEI stands for "volcano explosivity index," and MHWS for "mean high water spring."  

EVI 
no.   

Type   
Subcategory    

Description  Score 

 Tobago Fiji  Samoa Vanuata 

2  REI  Met   

Number of days 
over the last 5 yr 
with a maximum 
wind speed > 20% 
higher than the 
average maximum 
for that month 

 3 1  ... ... 

             

3  REI  Met   

Number of months 
over the last 5 yr 
with rainfall > 20% 
lower than the 30-yr 
average for that 
month 

 4 7  7 ... 

             

4  REI  Met   

Number of months 
over the last 5 yr 
during with rainfall 
> 20% higher than 
the 30-yr average 
for that month 

 4 3  4 ... 

             

5  REI  Met   

Number of days 
over the last 5 yr 
with temperature > 
5°C higher than the 
mean monthly 
maximum for that 
month 

 1 1  1 ... 

             

6  REI  Met   

Number of days 
over the last 5 yr 
with temperature > 
5°C lower than the 
mean monthly 
minimum for that 
month 

 1 1  1 ... 
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7  REI  G   

Number of 
volcanoes with 
potential for 
eruption ≥ VEI 4 
within 100 km of 
country land 
boundary/area of 
land 

 1 1  1 4 

             

8  REI  G   

Earthquakes over 
the last 5 yr with 
with magnitude ≥ 
6.0 and depth ≥ 15 
km  

 2 1  4 ... 

             

9  REI  G   

Number of tsunamis 
or storm surges with 
a run-up > 2 m 
above MHWS/100 
km coastline since 
1900 

 1 ...  1 7 

             

10  IRI  CC   Total land area  6 3  5 3 
             

11  IRI  CC   
Length of ocean 
shoreline or land 
border divided by 
total land area 

 3 3  3 3 

             

12  IRI  CC   
Distance to nearest 
continent within 10 
degrees latitude 

 2 6  7 5 

             

13  IRI  CC   Altitude range  5 4  4 4 
             

14  IRI  CC   
Percentage of land 
area < 10 m above 
sea level 

 5 ...  6 ... 

             

15  IRI  CC   

Percentage of land 
area < 10 m above 
sea level within 2 
km of coast 
composed of 
unconsolidated 
sediment (excluding 
coral reefs and ice) 

 ... ...  6 ... 

             

16  IRI  CC   Number of known 
endemic species  4 5  5 2 
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17  REI  B   

Number of reported 
and verified 
organism outbreaks 
over the last 5 yr 
divided by land area

 3 2  ... ... 

             

18  REI  B   

Total tonnage of 
freight imported per 
year per square 
kilometer of land 
area 

 4 2  2 ... 

             

19  REI  B   

Number of 
introduced species 
divided by square 
kilometer of land 
area since 1900 

 2 2  3 ... 

             

20  REI  B   

Number of 
endangered and 
threatened species 
divided by square 
kilometer of land 
area 

 ... 2  2 2 

             

21  REI  B   

Number of species 
that have become 
extinct since 1900 
divided by 10,000 
square kilometers of 
land area 

 ... 5  ... 1 

             

22  REI  B   
Percentage of 
natural and regrowth 
vegetation 
remaining 

 3 3  ... 4 

             

23  REI  B   

Tonnage of 
intensively farmed 
animal product per 
year per square 
kilometer 

 2 3  5 2 

             

24  REI  B   
Percentage of 
fisheries stocks 
overfished 

 3 ...  ... 1 

             

25  EDI  A   

Density of people 
living in coastal 
settlements with a 
city center within 20 
km of the coast 

 7 3  3 1 
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26  REI  A   Total human 
population density  6 3  3 1 

             

27  REI  A   
Annual population 
growth rate 
averaged over the 
last 5 yr 

 4 5  4 7 

             

28  REI  A   

Net percentage of 
land area changed 
by removal of 
natural vegetation 
over the last 5 yr 

 7 7  7 ... 

             

29  REI  A   

Annual number of 
international tourists 
times average days 
stayed divided by 
365 divided by 
square kilometers 

 1 1  1 1 

             

30  REI  A   

Litres per square 
meter per day of 
untreated industrial 
and domestic 
wastewater 
discharged 

 5 6  7 5 

             

31  REI  A   

Total tonnage of 
generated and net 
imported toxic, 
hazardous, and 
municipal waste per 
sqare kilometer of 
land area per year 

 6 2  1 1 

             

32  ...  ...   

Mean percentage of 
hazardous, toxic, 
and municipal waste 
effectively managed 
or treated per year 

 ... 7  7 7 

             

33  REI  A   

Number of spills of 
oil and hazardous 
substances > 1000 L 
during the last 5 yr 
on land, in rivers, or 
within territorial 
waters divided by 
land area (*1000) 

 1 3  1 1 
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34  REI  A   

Number of nuclear, 
chemical, and other 
major industrial 
facilities that would 
cause significant 
damage 

 1 1  1 1 

             

35  REI  A   Number of vehicles  1 1  1 1 
             

36  REI  A   
Maximum 24-hr 
sulfur dioxide 
concentration 

 1 ...  ... ... 

             

37  REI  A   

Metric tons of NPK 
fertilizers used per 
square kilometer of 
agricultural land 
area per year 
(*1000) 

 1 4  7 4 

             

38  REI  A   

Metric tons of 
pesticides and 
fertilizers used per 
square kilometer of 
agricultural land 
area per year 
(*1000) 

 3 1  2 1 

             

39  REI  A   

Number of new 
fisheries stock or 
expanded fisheries 
efforts (> 20% 
increase in catches) 
added to country 
over the last 5 yr 

 ... ...  ... 1 

             

40  REI  A   
Percentage of land 
area degraded since 
1950 

 7 ...  2 7 

             

41  REI  A   
Mean rate of water 
usage per capita per 
day 

 7 6  7 7 

             

42  REI  A   

Metric tons of 
mining material 
extracted per square 
kilometer of land 
area per year 

 ... 4  1 1 
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43  REI  A   
Percentage of land 
area affected by 
mining and 
quarrying 

 2 2  2 2 

             

44  REI  A   
Percentage of 
terrestrial zone set 
aside as reserves 

 2 4  4 4 

             

45  REI  A   
Percentage of 
marine zone set 
aside as reserves 

 5 7  4 4 

             

46  REI  A   
Number of wars or 
civil uprisings over 
the last 50 yr within 
the territory 

 1 ND  1 4 

             

47  REI  A   
Percentage of 
population with 
access to safe 
sanitation 

 1 5  1 5 

Management of these resources would be greatly aided 
by the enactment of suitable legislation in the areas of 
land use and pollution, in particular, effluent 
discharges and solid waste disposal. The establishment 
of a system of national parks would alleviate the 
problem of the loss of natural vegetation, as would 
more stringent development procedures. The 
implementation of a development plan and regulated 
land-use plans would reduce the problems associated 
with population density and unregulated development. 
Water resources management is critically important 
and requires a cooperative management approach that 
involves the regulatory agencies, hoteliers, and 
citizens. To this end, a well-functioning sewage 
system is vital for the proper management of the water 
resources.  
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