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is observed among the countries with low AIDS 
prevalence. Barret and Swallow (2003) cites 
two kinds of poverty, the transitory poverty 
and persistent poverty. In their paper entitled 
Fractal Poverty Traps, they suggested multi-
scalar approach to the persistent poverty traps. 
Thus, the result implies that a persistent fractal 
problem like AIDS need multi-scale approach. The 
approach will depend on the fractality dimension 
of the developed, developing and under-
developed countries.

V. CONCLUSION
Countries with high percentage of HIV 

infections have high fractal dimensions, which 
means that these countries vary diversely in 
terms of the number of AIDS- infected people. 
The fluctuations or spikes in the prevalence of 
AIDS across these countries appears to be wide 
and very irregular. The vast fractality of AIDS 
prevalence may be attributed to the diversity 
in population, cultural practices, technological 
advancement, literacy levels, political strifes and 
socio-economic instability in the world. This 
chaos called HIV which beset the world is highly 
fractal with low fractal prevalence on a macro 
level (across economic demographics all over the 
world) and high fractal prevalence on a micro 
level (among under-developed ) countries.
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ABSTRACT

The study demonstrates the use of methods associated with fractal statistics in the 
analysis of data roughness of the climate risk condition measured by a Global Climate 
Risk Index among countries in the world as this induce a subsequent ruggedness in 
the number of international tourist arrivals in the different countries.  Results reveal 
that there is a considerable amount of unevenness in the climate risk conditions of the 
countries studied and that such irregularities occur more apparently in the less stable 
and more risky nations. This finding implies that the weather patterns situation of a 
country, specifically climate risk condition, has considerable effects on international 
tourist arrival. Current findings lend support that changing climate and weather 
patterns at tourist destinations and tourist generating countries can significantly 
affect the tourists travel decisions. Theoretical implications of the study are discussed 
later in the study.
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I. INTRODUCTION
Tourism contribution is estimated at 

some 5% of the GDP’s of countries across the 
globe particularly in Asia-Pacific region. In the 
Philippines, tourism contributes 5.9% to the GDP 
in 2011.   Philippines is an archipelago comprised 
of 7,107 islands. It offers a rich biodiversity with 
its tropical rainforests, mountains, beaches, 
coral reefs, islands, and diverse range of flora 
and fauna, making it as one of the mega diverse 
countries in the world. Tourism is reliant on an 
intact ecosystem and on influential structures 
that can respond to the needs of local and 

international visitors. Hence, governments strive 
to attract tourists through various strategies 
aimed at establishing an image of a desirable 
tourist destination for the country. It is said 
that an abundance of tourist sites and efficient 
services alone are not sufficient to guarantee a 
strong tourism industry. In another study, Tayco 
(2013) demonstrated that on top of a typical 
tourist’s destination criteria is a peace and safety 
of the destination. This study looks into how the 
roughness (variability) of the climate risk indices 
in various countries influence the corresponding 
variability or roughness of international tourist 
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Philippines, tourism contributes 5.9 % to the GDP 
in 2011. Philippines is an archipelago comprised 
of 7, 107 islands. It offers a rich biodiversity 
with its tropical rainforests, mountains, beaches, 
coral reefs, islands, and diverse range of flora 
and fauna, making it as one of the mega diverse 
countries in the world. Tourism is reliant on an 
intact ecosystem and on influential structures 
that can respond to the needs of local and 

The study demonstrates the use of methods associated with fractal statistics in the
analysis of data roughness of the climate risk condition measured by a Global 
Climate Risk Index among countries in the world as this induces a subsequent 
ruggedness in the number of international tourist arrivals in the different 
countries. Results reveal that there are considerable amount of unevenness in the 
climate risk conditions of the countries studied and that such irregularities occur 
more apparently in the less stable and more risky nations. This finding implies 
that the weather patterns situation of a country, specifically climate risk condition, 
has considerable effects on international tourist arrival. Current findings lend 
support that changing climate and weather patterns at tourist destinations and 
tourist generating countries can significantly affect the tourists travel decisions. 
Theoretical implications of the study are discussed later in the study.
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arrivals. The United Nations Development 
Program (UNDP, 2008) defines disaster as a 
serious destruction of nature causing extensive 
human, materials, environmental and trade 
industry fatalities which surpass the capability  of 
the affected community or society to cope using 
its own resources.  It is a must that every locality 
is prepared before the calamity occurs.

 Disaster risk reduction involves elements to 
be contemplated hoping to lessen vulnerabilities 
and disaster risks to prevent and mitigate 
unfavorable effects (UNDP 2008).  According 
to Birkmann and Bogardi (2004), disaster risk 
consists of four elements:  hazard, exposure, 
vulnerability, and capacity or measures.  This 
present study focuses on fluctuation in the 
climate risk conditions in various countries in the 
international tourist arrivals across the globe.

According by UNWTO (2012) that there is 
an ever expanding tourism destinations have 
started and invested in development, directing 
contemporary tourism into a prime operator 
of socio-economic development through 
revenues from export industry, establishment of 
employment and enterprises, and improvement 
of infrastructure. As an global marketed service, 
inbound tourism has become a major global 
trade industry. Inbound tourism generated US$ 
1.2 Trillion (2011) or an average 3.4 Billion a 
day in come from export taking in passenger 
transport. It accounts 30% of the global trades of 
commercial services, while the overall export of 
goods and services is 6%. Globally, it ranks fourth 
after fuels, chemicals and food. For a number of 
developing countries it becomes one of the prime 
initiator of income from foreign exchange. As a 
top export industry, it generated much needed 
job opportunities necessary for development. For 
rich economies, it impacts the GDP ranging from 2 
to 10%. For developing countries the leverage can 
be even stupendous in some tourist destinations 
it accounts for up to 25%.

Harmeling and Eckstein (2012) warned that 
the world needs to accept the variability of climate 
and its effects to the tourism industry. More than 

530,000 expired as an answering upshot of nearly 
15,000 drastic weather conditions. In 1992-2011, 
Global losses of more than USD 2.5 trillion (in PPP) 
arise. The World Bank underlines the existential 
threats the world and in particular the defenseless 
populace in developing countries would expect in 
a 4°C world. The international community needs 
to avoid temperature increase that may affect the 
tourism industry across the globe. Harmeling and 
Eckstein (2012) explained that the Climate Risk 
Index determines in assessing the disaster risk. 
It points out an amount of risk and vulnerability 
to impactful conditions which nations should use 
it in counteracting the crises. The most recent   
available   data from 2011   and even for the period 
1992-2011   were   considered. But in our study 
we only used the data set for year 2011 because 
of the unpredictable climate that happens every 
year across the globe. In 2011, 302 accounts of 
climate related disaster were recorded, where in 
more than 200 million were affected and roughly 
cost USD 366 billion economic damage (UNISDR 
2012). Most affected countries in the year 2011 
were Thailand, Cambodia, Pakistan, El Salvador, 
Philippines and Brazil. The investigation reaffirms 
that less developed nations are predominantly 
more affected compared to industrialized nations.

As said by UNWTO and UNEP (2008), The 
rapid variation in climate increased global 
awareness emphasizing the potential hazardous 
impact it may bring to the natural, human and 
economic resources. The tourism industry 
recognized that this is not a distant event but an 
existing circumstance that impacts the tourist 
destinations. Furthermore  tourism industry also 
contributes in greenhouse gas emission (GHG), 
particularly  the transportation that they are 
using as they travel from one destination to other.

This study looks into how the fluctuation in 
the climate risk conditions in various countries 
influence the corresponding variability of the 
international tourist arrivals across the globe.

II. Research Design and Methods
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One hundred sixteen (116) countries across 
the globe were used in this study, because this 
are the countries had all the data sets used in the 
study. Secondary data sets were used to collect 
the data used in the study. The Climate Risk Index 
(CRI) was collected from the Global Climate Risk 
Index Report by Harmeling and Eckstein (2012). 
Information on International Tourist Arrivals was 
obtained from the World Tourism Organization 
(UNWTO, 2013), the fractal dimensions of this 
data were determined.

 The fractal dimensions of two (2) variables, the 
international tourist arrival (y) and global climate 
risk index (x) were obtained by transforming 
the data sets into graphs. The one-dimensional 
representation of the variables in question tells 
how a straight line segment is fragmentized by 
the random variable in question. The degree of 
fragmentation or roughness is summarized in an 
index called the fractal dimension (λ). The fractal 
dimension is calculated through the box-counting 
method which is automated through the freeware 
frak.out.

The result of two-dimensional configuration 
(x,y) will reveal a fractal figure. The fractal 
dimension of this two-dimensional configuration 
is likewise obtained by the box-counting algorithm 
using the frak.out software. 

In this paper, it investigates how the fractal 
dimension of the two (2) variables correlates each 
other. The results will look into how the roughness 
(variability) of the climate risks condition in 
various countries influences the corresponding 
variability or roughness of international tourist 
arrivals and the formula is as follows: 

Where: 
ƛ = fractal dimension of (x,y) plot 
ƛx = fractal dimension of X
ƛy = fractal dimension of Y
Rƛ= roughness correlation

The analyses had the following steps. First, 

the data sets are converted into pictorial forms 
by creating graphs. For the independent variable 
(Global Climate Risk Index), we used values of 0 
as the dependent variable and values of CRI as 
the independent variable. We did a similar move 
for the dependent variable (International Tourist 
Arrival). This time, we used as the independent 
variable the 0 values and the international tourist 
arrival as the dependent variable. Next, we plotted 
the relationship between the two variables on a 
graph. Then fractal dimensions were obtained 
of the three graphs using the freeware frakout. 
Lastly, we entered the result of fractal dimensions 
in the roughness correlation formula explicated 
above. 

III. RESULTS
The results present the findings of the study 

conducted on the impact of climate risk on the 
international tourist arrivals across the globe. 
Figure 1 illustrates the fragmentation induced by 
global climate risk index on the ruggedness of the 
climate risk condition across the globe.

The computed fractal dimension is λ = 1.6204 
which indicates that climate risk condition across 
the different countries in the world is quite rough 
and irregular. Fragmentations of the climate risk 
indices data are revealed on the both ends. This 
means that variations of climate risk indices 
are found among countries with the lowest and 
highest variation, either increase or decrease. The 
fractal spectrum is displayed below for a deeper 
analysis of the situation.

Figure 1.	Fragmentation	or	fractality	induced	by	GCRI	on	
nations	across	the	globe
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the relationship between the two variables on a 
graph. Then fractal dimensions were obtained 
of the three graphs using the freeware frakout. 
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arrival as the dependent variable. Next, we plotted 
the relationship between the two variables on a 
graph. Then fractal dimensions were obtained 
of the three graphs using the freeware frakout. 
Lastly, we entered the result of fractal dimensions 
in the roughness correlation formula explicated 
above. 

III. RESULTS
The results present the findings of the study 

conducted on the impact of climate risk on the 
international tourist arrivals across the globe. 
Figure 1 illustrates the fragmentation induced by 
global climate risk index on the ruggedness of the 
climate risk condition across the globe.

The computed fractal dimension is λ = 1.6204 
which indicates that climate risk condition across 
the different countries in the world is quite rough 
and irregular. Fragmentations of the climate risk 
indices data are revealed on the both ends. This 
means that variations of climate risk indices 
are found among countries with the lowest and 
highest variation, either increase or decrease. The 
fractal spectrum is displayed below for a deeper 
analysis of the situation.
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(CRI) was collected from the Global Climate Risk 
Index Report by Harmeling and Eckstein (2012). 
Information on International Tourist Arrivals was 
obtained from the World Tourism Organization 
(UNWTO, 2013). The fractal dimensions of this 
data were determined.

The fractal dimensions of the two (2) 
variables, the international tourist arrival (y) 
and global climate risk index (x) were obtained 
by transforming the data sets into graphs. The 
one-dimensional representation of the variables 
in question tells how a straight line segment is 
fragmentized by the random variable in question. 
The degree of fragmentation or roughness 
is summarized in an index called the fractal 
dimension (λ). The fractal dimension is calculated 
through the box-counting method which is 
automated through the freeware frak.out.

The result of two-dimensional configuration 
(x,y) will reveal a fractal figure. The fractal 
dimension of this two-dimensional configuration 
is likewise obtained by the box-counting algorithm 
using the frak.out software.

In this paper, it investigates how the fractal 
dimension of the two (2) variables correlates each 
other. The results will look into how the roughness 
(variability) of the climate risk condition in 
various countries influence the corresponding 
variability or roughness of international tourist 
arrivals. The formula is as follows:
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The computed fractal dimension is λ = 1.6204 
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variation, (increase or decrease). The fractal 
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of the situation.
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Figure 2.	 Fractal	 Spectrum	 of	 the	 Global	 Climate	 Risk	
Index

Figure 4.	 Fractal	 Spectrum	 of	 the	 Travel	 and	 Tourism	
Competitiveness

Figure 3: Plot	of	international	tourist	arrival	versus	global	
climate	index,	Λxy	=	1.29Figure 3. Fragmentation	or	fractality	induced	by	tourist’s	

arrival	on	nations	across	the	globe.

For countries belonging to the smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

UV Journal  of  Research106

Figure 2.	 Fractal	 Spectrum	 of	 the	 Global	 Climate	 Risk	
Index

Figure 4.	 Fractal	 Spectrum	 of	 the	 Travel	 and	 Tourism	
Competitiveness

Figure 3: Plot	of	international	tourist	arrival	versus	global	
climate	index,	Λxy	=	1.29Figure 3. Fragmentation	or	fractality	induced	by	tourist’s	

arrival	on	nations	across	the	globe.

For countries belonging to the smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

UV Journal  of  Research106

Figure 2.	 Fractal	 Spectrum	 of	 the	 Global	 Climate	 Risk	
Index

Figure 4.	 Fractal	 Spectrum	 of	 the	 Travel	 and	 Tourism	
Competitiveness

Figure 3: Plot	of	international	tourist	arrival	versus	global	
climate	index,	Λxy	=	1.29Figure 3. Fragmentation	or	fractality	induced	by	tourist’s	

arrival	on	nations	across	the	globe.

For countries belonging to the smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

UV Journal  of  Research106

Figure 2.	 Fractal	 Spectrum	 of	 the	 Global	 Climate	 Risk	
Index

Figure 4.	 Fractal	 Spectrum	 of	 the	 Travel	 and	 Tourism	
Competitiveness

Figure 3: Plot	of	international	tourist	arrival	versus	global	
climate	index,	Λxy	=	1.29Figure 3. Fragmentation	or	fractality	induced	by	tourist’s	

arrival	on	nations	across	the	globe.

For countries belonging to the smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

UV Journal  of  Research106

Figure 2.	 Fractal	 Spectrum	 of	 the	 Global	 Climate	 Risk	
Index

Figure 4.	 Fractal	 Spectrum	 of	 the	 Travel	 and	 Tourism	
Competitiveness

Figure 3: Plot	of	international	tourist	arrival	versus	global	
climate	index,	Λxy	=	1.29Figure 3. Fragmentation	or	fractality	induced	by	tourist’s	

arrival	on	nations	across	the	globe.

For countries belonging to the smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

107

As seen on the two variables, the Climate 
Risk Indices data set is more fragmented than 
the data on International Tourist Arrival. The 
fragmentations of CRI almost happen at all of 
its levels. On the other hand, fragmentations of 
International Tourist Arrival data only occur at 
the start to the middle. The calculated fractal 
dimension of the Global Climate Risk Index of 
countries across the globe amounted to 1.6204. 
The implication is that there is a wide range 
of variability in the climate risk condition of 
the country across the globe considered in the 
study with greater uniformity for the least risky 
country and higher variability across countries 
as the most risky. In other words, we observe 
greater variability in the climate risk indices for 
countries with smaller CRI scores i.e. Thailand, 
Cambodia, Pakistan, El Salvador, Philippines, 
Brazil, United States of America, Guatemala, Sri 
Lanka and Honduras which are generally risky 
are more variant in terms of the Global Climate 
Risk Index. In contrast, more risky countries are 
relatively fluctuating in terms of this index since 
their fractal dimensions are higher. The same can 
be said of the roughness and irregularity of the 
tourist arrivals with computed fractal dimension 
of 1.7590. To be exact, we observe greater 
inconsistency for countries with more tourist 
arrival these countries include France, United 
States of America, China, Spain, Italy, Turkey, 
United Kingdom, Germany and Malaysia. 

When the two variables were simultaneously 
analyzed for roughness the result was a fractal 
dimension of 1.2903.  The roughness correlation 
measure is therefore Rλ = 0.8792.  That is, around 
87.92% of the variability in the tourist arrivals 
in the countries is accounted for by their global 
climate risk ratings.  It appears that score ratings 
of GCRI correspondingly induce a reduction in 
the roughness of international tourist arrival. 
Specifically, the countries that are not risky have 
higher international tourist arrival than the 
countries which are generally risky.

The link connections climate change and 
international tourist arrival is evident. Climate is 

a fundamental resource for tourism considering 
that tourist patronizes the beach, nature and 
winter sport tourism events. Variations in 
the climate and weather patterns can notably 
disturb the comfort and travel decisions among 
tourists. This alters the demand and tourist 
flows which will eventually trouble the tourism 
industry. Climate change issue has emerged as 
one of increasing importance to the tourism 
and hospitality industries in terms of both the 
potential contribution of tourism to climate 
change and its effects to each other (UNWTO & 
UNEP, 2008).

Cavallo and Noy (2010) investigated on the 
economics of natural disaster by summarizing the 
state of the economic literature and examining 
the aggregate impact of disasters.  Further, this 
reviews the main disaster source available, 
discusses the determinants of the direct effects, 
and distinguishes between short and long-
run indirect effects.  Then, relevant policies 
were identified; make projections about future 
disasters, and gaps in literature.  This study 
is related to the present study in terms of the 
investigation of disaster and its effects but this 
present one looks into how the fluctuations in 
the climate risk conditions have made significant 
effects to the international tourist arrival of a 
certain countries.

It should be noted that tourism business 
partakes a primal part in   facing the challenges 
of climate change. The impressive increase of 
arrivals offers both challenges and opportunities. 
The patrons and service provides both acted 
to this over the years and noticeably threaded 
up its response. There is currently an explicit 
understanding of the industry’s role solving issue 
(UNEP, 2008). This evidence develop awareness 
among government administrations, policy 
makers and tourism stakeholders the demand to 
heedfully examine the effects of tourism policies 
for climate change mitigation industry. 

IV. DISCUSSION
The consequence of these observations is 
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For   countries   belonging   to   the   smaller 
scales, high fractal dimensions are noted while 
for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
they observe greater variability in the climate risk 
indices  for  countries  with  smaller  GCRI  scores 
like Thailand, Cambodia, Pakistan, El Salvador, the 
Philippines, Brazil, the United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrivals across the different countries in the world 
are more rough and irregular compared to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

Countries   belonging   to   the   smaller scales 
have low fractal dimensions while countries 
belonging to the larger scale have high fractal 
dimensions.  To be exact, they observe greater 
inconsistency for countries with larger tourist 
arrival because their fractal dimensions are   
higher.   These   countries   include   France, the 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries  that  belong  to  lower  scale  and  have 
the   lowest   international   tourist   arrivals   are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.

Figure 4. Fractal Spectrum of the travel and tourism 
competitiveness

.

Figure 2. Fractal Spectrum of the Global Climate Risk 
Index 

Figure 3. Fragmentation or fractality induced by tourist’s 
arrival on nations across the globe.

Figure 5: Plot of international tourist arrival versus global 
climate index, Λxy = 1.29
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Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.
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for countries belonging to the larger scales, low 
fractal dimensions are observed.  In other words, 
we observe greater variability in the climate risk 
indices for countries with smaller GCRI scores 
like Thailand, Cambodia, Pakistan, El Salvador, 
Philippines, Brazil, United States of America, 
Guatemala, Sri Lanka and Honduras which are 
generally risky and are more irregular in terms of 
the GCRI. While countries that have higher GCRI 
scores are Swaziland, Suriname, Sierra Leone, 
Seychelles, Qatar, Senegal, Mongolia, Moldova, 
Macedonia, Luxembourg, Lesotho, Brunei 
Darussalam, Cape Verde, Cyprus, Egypt, Hong 
Kong, Iceland, Israel, Jordan, Latvia and United 
Arab Emirates, as the least risky countries and 
are relatively more homogeneous in terms of this 
index since their fractal dimensions are lower. 
Figure 3 shows the fragmentation of the countries 
induced by tourist arrivals.

The computed fractal dimension is λ = 1.7590 
which indicates that the international tourist 
arrival across the different countries in the world 
is more rough and irregular compares to climate 
risk indices. The fractal spectrum is displayed for 
a deeper analysis of the situation:

For countries belonging to the smaller 
scales have low fractal dimensions while for 
countries belonging to the larger scales have 
high fractal dimensions.  To be exact, we observe 
greater inconsistency for countries with larger 
tourist arrival because their fractal dimensions 
are higher. These countries include France, 
United States of America, China, Spain, Italy, 
Turkey, United Kingdom, Germany and Malaysia. 
Countries that belong to lower scale and have 
the lowest international tourist arrivals are 
Sierra Leone, Moldova, Mali, Seychelles, Benin, 
Suriname, Madagascar and Burkina Faso.
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As seen on the two variables, the Climate 
Risk Indices data set is more fragmented than 
the data on International Tourist Arrival. The 
fragmentations of CRI almost happen at all of 
its levels. On the other hand, fragmentations of 
International Tourist Arrival data only occur at 
the start to the middle. The calculated fractal 
dimension of the Global Climate Risk Index of 
countries across the globe amounted to 1.6204. 
The implication is that there is a wide range 
of variability in the climate risk condition of 
the country across the globe considered in the 
study with greater uniformity for the least risky 
country and higher variability across countries 
as the most risky. In other words, we observe 
greater variability in the climate risk indices for 
countries with smaller CRI scores i.e. Thailand, 
Cambodia, Pakistan, El Salvador, Philippines, 
Brazil, United States of America, Guatemala, Sri 
Lanka and Honduras which are generally risky 
are more variant in terms of the Global Climate 
Risk Index. In contrast, more risky countries are 
relatively fluctuating in terms of this index since 
their fractal dimensions are higher. The same can 
be said of the roughness and irregularity of the 
tourist arrivals with computed fractal dimension 
of 1.7590. To be exact, we observe greater 
inconsistency for countries with more tourist 
arrival these countries include France, United 
States of America, China, Spain, Italy, Turkey, 
United Kingdom, Germany and Malaysia. 

When the two variables were simultaneously 
analyzed for roughness the result was a fractal 
dimension of 1.2903.  The roughness correlation 
measure is therefore Rλ = 0.8792.  That is, around 
87.92% of the variability in the tourist arrivals 
in the countries is accounted for by their global 
climate risk ratings.  It appears that score ratings 
of GCRI correspondingly induce a reduction in 
the roughness of international tourist arrival. 
Specifically, the countries that are not risky have 
higher international tourist arrival than the 
countries which are generally risky.

The link connections climate change and 
international tourist arrival is evident. Climate is 

a fundamental resource for tourism considering 
that tourist patronizes the beach, nature and 
winter sport tourism events. Variations in 
the climate and weather patterns can notably 
disturb the comfort and travel decisions among 
tourists. This alters the demand and tourist 
flows which will eventually trouble the tourism 
industry. Climate change issue has emerged as 
one of increasing importance to the tourism 
and hospitality industries in terms of both the 
potential contribution of tourism to climate 
change and its effects to each other (UNWTO & 
UNEP, 2008).

Cavallo and Noy (2010) investigated on the 
economics of natural disaster by summarizing the 
state of the economic literature and examining 
the aggregate impact of disasters.  Further, this 
reviews the main disaster source available, 
discusses the determinants of the direct effects, 
and distinguishes between short and long-
run indirect effects.  Then, relevant policies 
were identified; make projections about future 
disasters, and gaps in literature.  This study 
is related to the present study in terms of the 
investigation of disaster and its effects but this 
present one looks into how the fluctuations in 
the climate risk conditions have made significant 
effects to the international tourist arrival of a 
certain countries.

It should be noted that tourism business 
partakes a primal part in   facing the challenges 
of climate change. The impressive increase of 
arrivals offers both challenges and opportunities. 
The patrons and service provides both acted 
to this over the years and noticeably threaded 
up its response. There is currently an explicit 
understanding of the industry’s role solving issue 
(UNEP, 2008). This evidence develop awareness 
among government administrations, policy 
makers and tourism stakeholders the demand to 
heedfully examine the effects of tourism policies 
for climate change mitigation industry. 
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up its response. There is currently an explicit 
understanding of the industry’s role solving issue 
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examine the effects of tourism policies for climate 
change mitigation.
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extensive. Important considerations, such as 
the climate risk condition of the locality are top 
in a foreigner’s list of preferred vacation places. 
The climate risk condition in various countries 
influence the corresponding international tourist 
arrivals. When the country is relatively not risky, 
the more tourists are expected to visit on those 
countries.

The top countries for International Tourist 
Arrival are mostly from developed nations 
especially the European countries. Together 
with Asia and the Pacific, Europe surpassed 
expectations in 2011 with a growth of 6% 
for international tourist arrivals. In spite of 
unrelenting economic doubt, international 
arrivals in the year 2011 to Europe reached 
504 million, accounting for 29 million of the 43 
million additional international arrivals recorded 
across the globe. But for the Climate Risk Indices, 
that mostly on the highest ranking, are countries 
that are mostly affected on severe weather events 
in 2011 and these countries are always prone to 
typhoon and flooding’s i.e. Thailand, Cambodia, 
Pakistan, El Salvador, Philippines, Brazil, United 
States of America, Guatemala, Sri Lanka and 
Honduras which are generally risky and are more 
irregular in terms of the GCRI scores. And the 
lowest ranking and seldom to have catastrophic 
event are countries that belong to the Sub-
Saharan and Middle East Countries. 

The relationship between global climate risk 
index and international tourist arrival is obvious. 
For example, in most develop countries, tourist 
arrivals increase every year and most of the 
countries with higher CRI scores are countries 
like France, United States, China, Italy, Turkey, 
United Kingdom Germany and Malaysia.

For example, the incident in Central 
Philippines due to Typhoon Yolanda caused 
catastrophic destruction in the Visayas, 
particularly on Samar Island, Leyte, Northern 
Cebu and Panay Island cause undesirable impact 
on the country’s image as a preferred tourist 
destination. Travel advisories issued by other 
countries to their citizens against Philippines 

as tourist destination do not help bolster the 
tourism prospects for the entire country because 
even if the advisories are specific to Visayas, 
these translate to the country as a whole by mere 
association.

In general, global climate risk condition of 
the locality is the utmost reasons in choosing 
countries of preferred vacation places. This 
study looks into the roughness of the climate risk 
condition as a basis of tourist arrival across the 
globe. In their decisions and actions for travel 
and destination, tourists are advised to take 
account the climate risk conditions as part of 
their considerations. Foreign tourists are advised 
to read the GCRI as their precautionary measure 
from frequent events or rare, but extraordinary 
catastrophes when they are going to visit certain 
tourist’s destination. Hence, the importance of 
having an effective and concrete disaster risk 
reduction program in all locales is undisputable.

V. CONCLUSION
In this paper, the researchers offer evidence 

on the effects of climate risk condition of the 
countries on tourism industry. We found out 
that the variations or roughness in climate risk 
condition induces the roughness in the level of 
international tourist arrival across the globe. The 
current evidence lends proof that the weather 
patterns situation of a country, specifically 
climate risk condition, has considerable effects 
on international tourist arrival. Climate change 
and unpredictable weather affects tourist 
decisions and arrivals in  tourist destinations 
and generating countries. International travellers 
naturally choose to go to reliable and safe places 
even if the tourist sites in these countries are not 
as attractive as those in the Asia-Pacific regions.
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IV. DISCUSSION
The consequence of these observations is 

extensive.   Important   considerations,   such   as 
the climate risk condition of the locality  topped 
in the foreigner’s list of preferred vacation places. 
The climate risk condition in various countries 
influence the corresponding international tourist 
arrivals. When the country is relatively not risky, 
more tourists are expected to visit on those 
countries.

The top countries  for  International Tourist 
Arrivals are mostly from developed nations 
especially the European countries. Together 
with Asia and the Pacific, Europe surpassed 
expectations in 2011 with a growth of 6 % 
for international tourist arrivals. In spite of 
unrelenting economic doubt, international 
arrivals in the year 2011 to Europe reached 
504 million, accounting for 29 million of the 43 
million additional international arrivals recorded 
across the globe. But for the Climate Risk Indices, 
that mostly on the highest ranking, are countries 
that are mostly affected on severe weather events 
in 2011 and these countries are always prone 
to typhoon and flood i.e. Thailand, Cambodia, 
Pakistan, El Salvador, the Philippines, Brazil, the 
United States of America, Guatemala, Sri Lanka 
and Honduras which are generally risky and are 
more irregular in terms of the GCRI scores. The 
lowest ranking and seldom to have catastrophic 
event are countries that belong to the Sub- 
Saharan and Middle East Countries. 

The relationship between global climate risk 
index and international tourist arrival is obvious. 
For example, in most developed countries, tourist 
arrivals have been increasing every year and 
most of the countries  with  higher  CRI  scores are 
countries like France, the United States, China, 
Italy, Turkey, the United Kingdom, Germany and 
Malaysia.

For example, the incident in Central Philippines 
due to Typhoon Yolanda caused catastrophic 
destruction in the Visayas, particularly on Samar 
Island, Leyte, Northern Cebu and Panay Island 
causing undesirable impact on the country’s 

image as a preferred tourist destination. Travel 
advisories issued by other countries to their 
citizens against Philippines as tourist destination 
do not help bolster the tourism prospects for the 
entire country because even  if  the  advisories  
are  specific  to  Visayas, these translate to the 
country as a whole by mere association.

In general, global climate risk condition of the 
locality is the utmost reason in choosing countries   
of   preferred   vacation   places.   This study looks 
into the roughness of the climate risk condition as 
basis of tourist arrival across the globe.  In  their  
decisions  and  actions  for  travel and destination, 
tourists are advised to take account  the  climate  
risk  conditions  as  part  of their considerations. 
Foreign tourists are advised to read the GCRI as 
their precautionary measure.  Frequent events or 
rare, but extraordinary catastrophes may happen 
when they visit certain tourist’s destination. 
Hence, the importance of having an effective and 
concrete disaster risk reduction program in all 
locales is undisputable.

V. CONCLUSION
In this paper, the researchers offer evidence 

on the effects of climate risk condition of countries 
on tourism. They found out that variations or 
roughness in climate risk condition induces the 
roughness in the level of international tourist 
arrival across the globe. The current evidence 
lends proof that the weather patterns of a 
country, specifically climate risk condition, has 
considerable effects on international tourist 
arrival. Climate change and unpredictable 
weather affect tourist decisions and arrivals 
in tourist destinations. International travellers 
naturally choose to go to reliable and safe places 
even if the tourist sites in these countries are not 
as attractive as those in the Asia-Pacific regions.
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destination. Travel advisories issued by other 
countries to their citizens against Philippines 

as tourist destination do not help bolster the 
tourism prospects for the entire country because 
even if the advisories are specific to Visayas, 
these translate to the country as a whole by mere 
association.

In general, global climate risk condition of 
the locality is the utmost reasons in choosing 
countries of preferred vacation places. This 
study looks into the roughness of the climate risk 
condition as a basis of tourist arrival across the 
globe. In their decisions and actions for travel 
and destination, tourists are advised to take 
account the climate risk conditions as part of 
their considerations. Foreign tourists are advised 
to read the GCRI as their precautionary measure 
from frequent events or rare, but extraordinary 
catastrophes when they are going to visit certain 
tourist’s destination. Hence, the importance of 
having an effective and concrete disaster risk 
reduction program in all locales is undisputable.

V. CONCLUSION
In this paper, the researchers offer evidence 

on the effects of climate risk condition of the 
countries on tourism industry. We found out 
that the variations or roughness in climate risk 
condition induces the roughness in the level of 
international tourist arrival across the globe. The 
current evidence lends proof that the weather 
patterns situation of a country, specifically 
climate risk condition, has considerable effects 
on international tourist arrival. Climate change 
and unpredictable weather affects tourist 
decisions and arrivals in  tourist destinations 
and generating countries. International travellers 
naturally choose to go to reliable and safe places 
even if the tourist sites in these countries are not 
as attractive as those in the Asia-Pacific regions.
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ABSTRACT

The study aimed to determine the extent of knowledge on falls by staff nurses 
in Baguio- Benguet health care settings. Specifically, it sought to determine the 
extent of knowledge of staff nurses on fall prevention interventions in the areas 
of assessment, preventive interventions and educative interventions; the extent 
of knowledge of staff nurses on post-fall interventions in the areas of patient- 
centered tasks and organizational tasks; the significant differences in the extent 
of knowledge of fall prevention interventions and post- fall interventions when 
respondents are grouped according to hospital affiliation, length of service and 
area of practice. The descriptive type of research was used with a structured 
questionnaire as the data gathering tool. The study had 120 staff nurses of selected 
Baguio- Benguet Health Care Settings as respondents. Nonprobability convenience 
sampling was used. Treatment of data included the use of means and the t-test. 
The study revealed that staff nurses are moderately knowledgeable on falls, 
specifically on fall prevention interventions in the areas of assessment, preventive 
interventions and educative interventions, and on post- fall interventions in the 
areas of patient- centered tasks and organizational tasks. Hospital affiliation 
does not at all influence the perceived knowledge of staff nurses on all areas 
of fall prevention interventions, except assessment, and all areas of post- fall 
interventions. Likewise, length of service and area of practice are variables that do 
not impact the staff nurses’ perceived knowledge on fall prevention interventions 
and post- fall interventions. A module on falls, fall prevention and management 
was formulated to meet the knowledge gaps of staff nurses. A manual is also to be 
proposed to the participating hospitals to help in the absence of comprehensive 
fall prevention and management programs. 
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I. INTRODUCTION
Vicki Stephens went to a hospital’s 

outpatient department for a hernia 
assessment. Six hours later she emerged 
with her face looking like it “had been hit 

by the rear end of a bus”. The 69- year- old 
woman had two black eyes and lacerations 
after fainting and falling face- first on to 
the emergency department floor from 
a wheelchair. She claims she was left 
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