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Housing has been one of the most important household assets throughout history. By
examining the factors affecting housing prices, planning and decisions about the future of
housing can be made. The purpose of this study is to investigate the effective factors (physical,
access, environmental variables) on housing prices in Maragheh, The study is applied research
and its method is descriptive-analytical. The statistical population consisted of real estate
consultants in Maragheh. Data collection was done by library and field methods. From the
mentioned community, according to Cochran's formula, a number of simple random methods
have been selected as a sample. Data were analyzed using SPSS software and t-test, analysis of
variance and multivariate regression. Findings show that all three components (physical,
access, environmental) have an impact on housing prices in Maragheh. There is no significant
difference in the impact of each on housing prices in Maragheh. In the physical variables of the
building: the quality of the structure, in the access variables: the access to the medical centers
and distance from the transport lines and access to the workplace and in the environmental
variable: the components of nature and green space and social status have the greatest impact
compared to other components. Among the variables affecting housing prices, the access
variable had the major impact, then the environmental variable and finally the physical variable
had the largest share on housing prices in Maragheh.
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Extended Abstract

Introduction

One of the consequences of the industrial
revolution was the increasing growth of the urban
population in both developed and developing
countries. The flood of migration from villages to
cities and the settlement of a large number of
people and families in slums and the outskirts of
cities, especially in third-world countries, show the
vast dimensions of the need for housing and
planning for it. Housing is one of the basic needs of
life in any society. For many households, housing
is not only a place to live but also an important part
of their assets. In addition, in many industrialized
countries, housing and real estate are the largest
components of asset portfolios. Therefore, the
value of housing has a major impact on
consumption and savings. In fact; housing has been
one of the most important assets of households
throughout history. By examining the factors
affecting housing prices, planning and decisions
can be made about the future of housing. In fact,
housing as a durable good is a capital good in
which investment is considered the largest part of
household assets. In addition to the household, it is
also very attractive for economic enterprises,
especially in conditions of inflation, where the
certainty of investment returns in other economic
sectors is low. Housing, as the smallest component
of settlements, is the most important human need
and is considered to be one of the geographical
phenomena of any region. The city of Maragheh as
an immigrant-friendly city is considered with the
expansion of urbanization and its problems,
especially in the housing sector. As a result of
recent national and regional developments (one was
land reform and the other was the Islamic
Revolution of 1979) and increased natural
population growth and rural-urban migrations, this
city has faced a shortage of standard residential
units and marginalization. Moreover, the lack of
standard and suitable land for residence, old age of
houses in the central part of the city, the
impossibility of providing housing for residents,
especially rural migrants and low-income groups,
and increasing the share of housing costs in
household expenses are important factors in
aggravating housing problems in this city. The
purpose of this research is to investigate the
effective factors (physical, accessibility, and
environmental factors) on housing prices in
Maragheh city.

Methodology
This study uses applied research and its method is
descriptive-analytical. To collect data, library,

documentary and field studies were used. Also, to
collect field data, a questionnaire was completed by
the real estate consultants of Maragheh city, and to
determine the number of samples and the sampling
method, the formula was used. Cochran and
Cronbach's alpha test was used for the reliability of
the  questionnaire. SPSS  software, T-test,
Kolmogorov-Smirnov  test and  step-by-step
regression were used to analyze the questionnaire
data. Cochran's relationship was used to calculate
the statistical sample size of real estate consultants
in Maragheh city.

Results and discussion

The results of the research show that all three
components have been effective in the price of
housing in Maragheh city. No significant difference
has been felt in the impact of each on the price of
housing in Maragheh city. In the physical index,
the components of the facade of the building and
the quality of the structure, in the accessibility
index, the distance from transportation lines and
access to the workplace, and in the environmental
index, the two components of nature and green
space and social status have a greater impact on the
price than other components. The results of the
step-by-step regression showed that among the
factors affecting the housing price, the accessibility
index had the greatest impact on the housing price
in Maragheh city. Then, the environmental index,
and at the end, the physical-environmental index
had the largest contribution to the housing price.
The highest and lowest areas in terms of price
during field operations has also been analyzed. The
results of the research indicate that area of Saadi
St, 1st Khalilullah St.,, Governor's Quay,
Kamerbandi North, Khwaje Nasir North, Khaina
St., Pasdaran St., 1st 48m St., Azadegan St., 15th
Khordad St., Baharan, 10m Motahari, Vakla Coi,
20m Shahid Motzakar, Brigadier Falahi area have
the highest prices. The areas of Bahrabad,
Yusefabad, Jodiabad, Mikaelabad, Ishratabad,
Zainalabad, Ghafarabad, Gilasalig, Akbarabad,
Anzab, and Silo are the areas that have the lowest
prices. The reason for having high and low prices
in different areas can be related to factors such as
access (to the workplace, access to the city center,
access to educational and health centers) and
factors such as environment (social location, nature
and green spaces, traffic conditions, environmental
health, noise pollution, the width of the alley or
streets, security, views and perspectives) and
physical index (building facade, type of materials,
age of residential unit, number of floors,
infrastructure area, having equipment and facilities:
cooler, parking, storage, gas, electricity, floor of
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residential unit, package), in case of having such
facilities, the price of housing can be high,
especially in some areas (such as Khwaje Nasir
North Street, Fermandari Street, Baharan, etc.)
these factors increase the price

Conclusion

Due to the existence of different and complex
dimensions, as well as its great importance in
people's lives, housing needs a lot of attention and
precision. One of the most basic human needs is
shelter, it also expresses the socio-economic
characteristics of the household and reflects the
characteristics of different groups and classes of
society. Considering that housing is considered as a
safe and low-risk sector for household investment,
household security accounts for 60 to 70 percent of
household assets. Considering that housing is the
basic need of the economy of any society and

developments in this sector have a great impact on
other sectors of the economy, therefore, accurate
forecasting of housing prices for homeowners,
investors, tax auditors and other participants in the
market is important.
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ARTICLE INFO ABSTRACT

Article type: Housing is one of the most basic human needs that humanity faces. Paying attention to housing
Research Article and its condition in metropolises like Tehran has always been the focus of researchers. The

main goal of the research is a "comparative evaluation of the housing physical conditions in
Received: the selected neighborhoods of the 2nd district of Tehran". The current research method is
2024/01/01 applied. In order to collect data, a questionnaire was used together with face-to-face interviews.
Accepted: In the current research, seven indicators have been verified and it is assumed that the physical
2024/05/15 conditions of housing can be defined with the determined indicators. These seven indicators
pp: are: the area of the residential unit, the number of floors, the compatibility of adjacent uses
17-31 with the house, the number of rooms in the residential unit, the age of the building, the quality

of the building and the housing pattern. The results of the research show that due to the
Keywords: relatively large difference in the amount of the “housing physical conditions” factor in the
Housing; neighborhoods of Shahrak Gharb and Saadat Abad, which are in very favorable condition, with
Physical Condition; the neighborhoods of Shadmehr and Tarasht, which are in an average condition, inequality in
Inequality; terms of housing physical conditions is very noticeable in the selected neighborhoods of
Tehran city. District 2 of Tehran. Therefore, the way of distribution and access to the physical indicators of

housing in the mentioned neighborhoods is not fair and there is a difference and spatial
injustice in the distribution of the studied indicators among the selected neighborhoods of the
2nd district of Tehran.
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Extended Abstract

Introduction

Housing, with its numerous economic, social,
cultural, environmental, and physical aspects,
impacts the characteristics and image of a society
and is inseparable from its associated social,
political, economic, and cultural contexts. One of the
important indicators for evaluating the status of the
housing system is the physical indicator. Weakness
in the physical conditions of housing may lead to an
increased risk of landslides, destruction, and
physical damage. Physical design can also affect
other dimensions, including psychological well-
being. The physical dimensions of housing are
especially important in Iran. This importance stems
from indicators that, when examined and analyzed,
elucidate the relationship between housing and
urban development. Additionally, the issue of
housing, particularly its physical aspect, is one of the
fundamental problems in Tehran. Housing, as one of
the basic human needs and the most important
element shaping cities and regions, can significantly
influence spatial inequality between neighborhoods
and various urban areas within a geographical
domain in multiple dimensions. The homogeneous
distribution of housing physical indicators leads to a
reduction in physical and semantic conflicts
between different areas of the city and minimizes
social and cultural consequences such as class
disparities, segregation of areas into affluent and less
affluent neighborhoods, disparities in the quality of
life, and social issues arising from inadequate
planning of housing physical conditions.

Methodology

The research method is applied and survey-based,
and to collect the required data, a questionnaire
accompanied by face-to-face interviews was used.
Given the vast area of District 2 of Tehran and the
impracticality of collecting the necessary data from
all individuals in the statistical population, cluster
sampling was employed. Five neighborhoods (i.e.,
Saadat Abad, Shahrak-e Gharb, Derakhti, Tarasht,
and Shadmehr) were selected as sample
neighborhoods. In selecting these neighborhoods,
efforts were made to ensure that the geographical
distribution of the samples covered the entire study
area. The statistical population of the research
consists of the heads of households residing in the
selected neighborhoods of District 2 of Tehran.
Using Cochran's formula, a total of 384 individuals
were calculated, and the questionnaires were
distributed among the heads of households
according to the population of the selected
neighborhoods. Therefore, 91 heads of households

from Saadat Abad, 84 from Shahrak-e Gharb, 65
from Derakhti, 73 from Tarasht, and 71 from
Shadmehr were randomly surveyed.

Results and discussion

The results of the research, based on the comparison
of the obtained values from the evaluation of the
physical conditions of housing in the selected
neighborhoods of District 2 of Tehran, indicate that
due to the relatively large difference in the "housing
physical  conditions"  factor  between the
neighborhoods of Shahrak-e Gharb and Saadat
Abad, which are in very favorable conditions, and
the neighborhoods of Shadmehr and Tarasht, which
are in moderate conditions, there is significant
inequality in terms of "housing physical conditions”
in the selected neighborhoods of District 2 of
Tehran. Therefore, the distribution and access to the
physical housing indicators in these neighborhoods
are not equitable, and there is spatial disparity and
injustice in the distribution of the studied indicators
among the selected neighborhoods of District 2 of
Tehran. This difference may stem from the disparity
in the economic and social status of the residents of
these neighborhoods in accessing equitable housing
physical conditions.

Conclusion

The results of these studies show that the existing
physical inequality can impact other aspects of
housing in District 2, such as economic and social
conditions, or be influenced by them. Therefore,
considering the existing imbalances, efforts should
be made to homogenize the facilities and physical
conditions of the selected neighborhoods in District
2 of Tehran and, by extension, other neighborhoods
in this district and the city of Tehran as a whole. This
approach will help prevent the exacerbation of
inequalities. Urban management, by considering
social benefits, should aim to reduce spatial
inequalities and enhance the quality of life for
citizens uniformly, thereby advancing towards
social justice.
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One of the important areas in the field of natural tourism in Iran is Yasouj city, especially the
Yasouj-Sepidan road, but despite its potential capacities, this road has not found a place in the
field of tourism. In this regard, the aim of the current research is to evaluate the impact of
ecological tourism obstacles using an interpretive structural model on the Yasouj-Sepidan road,
which has been carried out with a descriptive-analytical method. In the process of preparing
and generating data, firstly, the factors affecting the development of ecological tourism in
Yasouj-Sepidan have been identified using the opinions of 15 experts in this subject and
professors and experts in relevant organizations through the Delphi method. In order to analyze
the information of 15 factors as strong influencing factors of Yasouj-Sepidan ecological
tourism, interpretive-structural modeling and then MicMac software have been used. The
results of the research showed the lack of proper planning by responsible government
institutions, weak private sector investment, weak government investment, lack of independent
organization to hire experienced and competent managers and organize tourist organizations,
and lack of specialized and trained personnel. In the region, the weakness of management and
the weakness of education and publicity in the field of tourism culture development, the failure
to provide the necessary facilities and permits from the government are the most effective
levels, and the three obstacles are the lack of suitable hotels for tourist accommodation, the
inappropriateness of health and service facilities, and the inappropriateness of facilities and
equipment. In addition, out of the 15 obstacles to the advancement of ecological tourism in the
Yasouj-Sepidan road, 10 obstacles are variables that have high influence and dependence, and
5 obstacles are dependent variables that have weak influence but high dependency.
Recommendations are provided at the end of the paper.
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Extended Abstract

Introduction

Today, due to various reasons such as the high
pressure of work and life, fast pace and short
vacations, the conflict between the continuous
growth of tourism demand and limited tourist
attractions has become increasingly prominent, and
among these are peripheral trips, rural trips, and
ecological tourism. They have gradually become
new travel options for the leisure and entertainment
of city dwellers. In addition, in this era, the tourism
industry, as a dynamic industry with unique
capabilities and characteristics, has become an
important part of the economic activities of many
developed countries. Tourism is involved in
changing and shaping the surrounding environment
and can guide the workflow and economic, social,
cultural and political activities of the host societies.
In fact, under the influence of the growth and
development of technological innovations and the
comprehensive growth of capitalism, tourism has
found a global scope; In such a way that it is
known as one of the main pillars in the equations of
the international economy and a broad economic-
social activity. Yasouj city and especially the
Yasouj-Sepidan road is not an exception to this
rule. One of the important areas in the field of
tourism in lran is Yasouj City, which has been
introduced as one of the natural tourism
destinations in the country so it attracts many
national and international tourists every year. In the
meantime, one of the most important axes with
natural attractions in the south of the country is
Yasuj to Sepidan road, which has exhibited a
unique collection of natural and human attractions.
Appropriate strategic planning in this road has not
yet utilized this capacity in a proper way in order to
create employment with a view to the future and
sustainable development of tourism. Despite the
existence of high capabilities to attract tourists, this
tourism road is currently considered spontaneously
by the people and outside of official guidance by
the planners and the government only as a place for
spending free time. In spite of these potential
capacities, the contribution of the residents of this
region to the tourism economy is very small and
has not found a suitable position. Therefore, the
current research has been done with the aim of
modeling the effective obstacles to the
development of ecological tourism in the Yasouj-
Sepidan road, and the main question that the
authors are trying to answer is what are the
obstacles and challenges of the development of
ecological tourism in the Yasouj-Sepidan road from
experts’ point of view?

Methodology

This applied research is descriptive-analytical in
terms of methodology. In the process of preparing
and generating data, firstly, using the Delphi
method, the factors affecting the indicators of
ecological tourism on Yasuj-Sepidan road have
been identified using the opinions of 15 experts
including professors and experts in universities and
research centers. In order to analyze the
information of 15 obstacles as strong influencing
obstacles for the ecological restoration of the
Yasouj-Sepidan road, ISM interpretative-structural
modeling and Mic Mac software were used.

Results and discussion

There are 15 identified indicators in ecological
tourism development obstacles in the Yasouj-
Sepidan road. The results identified obstacles such
as the lack of proper planning by the responsible
government institutions, the weak investment of the
private sector, the weakness of tourism
management in the region by the cultural heritage
of the province, the weak government investment,
the absence of an independent organization to hire
managers with experience and authority and
organize tourist organizations, lack of specialized
and trained forces in the region, weak management
and weak education and propaganda in the field of
tourism culture development, lack of cultural
acceptance of tourists by the people of the region.
Moreover, the lack of provision of necessary
facilities and permits by the government, the
conflict and difference between the culture of
tourists and the people of the region, the lack of
knowledge of the people of the region about the
economic opportunities of tourism, the lack of
welfare facilities for tourists with the power of
influence, ranked 15, 13, 5, and 4 accordingly.
Finally, the lack of suitable hotels to accommodate
tourists, the inappropriateness of health and service
facilities, and the inappropriateness of recreational
and sports facilities and equipment has the least
influence compared to other factors in the
evaluation of ecological tourism development
obstacles in the Yasouj-Sepidan road.

Conclusion

The results of the research showed that out of 15
obstacles in the progress of ecological tourism in
the Yasouj-Sepidan road, 10 obstacles are related
variables that have high influence and dependence,
and 5 obstacles are dependent variables that have
weak influence but high dependency.
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C11,C12,C13,C15
) Cl4 C1,C3,C4,C5,C6,C7,C9,C10, Cl4 Cl4
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¥ C5,C6,C7,C8,C9,C10,C | C1,C3,C5,C6,C7,C8,C9,C10, | C2,C4,C5,C6,C7,C8,C9,C10,CL C15
11,C12,C15 C11,C12,C15 1,C12,C13,C14,C15
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The increase in the number of tourists will lead to the prosperity of business and increase the
income of companies and institutions that operate in this field. The development of tourism,
especially in less developed countries, is an effective factor in dealing with poverty and it leads
to an increase in the income of different strata, a decrease in unemployment and an advance in
economic and social prosperity. The purpose of this research is to determine the role of social
security based on the development of tourism in urban architectural spaces. The current
research is correlational research and was conducted by survey method. The statistical
population of this research is all tourists, both native and non-native, of Kerman city in 1401,
of which 391 people were randomly selected as a sample. In this research, two researcher-
made questionnaires of social security of citizens and the development of tourism Chris et al.,
2006) were used. Analysis of research data was done in two descriptive (mean, standard
deviation, table, figure and graph) and inferential (structural equation modeling) sections using
LISREL and SPSS20 software. The obtained results indicate; that there is a positive and direct
relationship between the components of the sense of social security and tourism at a
significance level of 0.01. In other words, the more the social security of tourists increases, the
greater their desire to travel to these areas will be.
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Extended Abstract

Introduction

The development of tourism, especially in less
developed countries, is an effective factor in
combating poverty, and it leads to an increase in the
income of different strata, a decrease in
unemployment and economic prosperity, and as a
result, it improves the quality of life of the people
and increases social welfare. Perhaps it is for this
reason that Lewis Turner considers tourism to be the
most promising and complex industry that the third
world is facing, and he believes that tourism has the
greatest ability to replace other profitable activities.
The employment that is created by the tourism
industry brings prosperity and economic prosperity.
Therefore, great competition has arisen in the
geopolitical scene (political geography) of capital.
Every country tries to direct the flow of investment
towards itself by planning, adopting economic
policies and establishing relations with all countries,
expanding domestic and international security, and
creating economic and cultural fields at the national
level. Social work has been done on the basis of
tourism development in Kerman city.

Methodology

The present research is a correlational one and it was
carried out by the survey method. The statistical
population of the present research consists of all
tourists, both native and non-native, of Kerman city.
Considering that the number of tourists was not
known, based on Cochran's unlimited society
formula, a sample size of 391 was obtained and the
same number of questionnaires were completed and
analyzed. Also, in this research, people were
selected using a simple random sampling method.
The sampling method was that the days of the week
were drawn separately, and then the tourist areas
were drawn, and on the day of the draw, they were
referred to the desired area, and the questionnaires
were completed.

Results and discussion

The results of the K-S test show the dimensions of
the research. The results show that due to the
significance level exceeding 0.05, it can be said at
the 95% confidence level the assumption of data
normality is accepted. All indicators have statistical
adequacy. Therefore, it can be confidently

concluded that the researcher has achieved a
relatively perfect fit regarding these indicators. In
order to investigate the influence of the variable
components of “social security” on "tourism
development” in a model, the confirmatory
structural equation model is used. For this purpose,
after drawing the conceptual model in LISREL
software, adding the model constraints and choosing
the maximum likelihood method, the implemented
model was analyzed according to the Chi-square and
RMSEA criteria, this model provides a good fit to
the data.

Conclusion

In recent years, the tourism industry has been
recognized as a source of sustainable development.
In other words, tourism is the fastest and cheapest
way to achieve sustainable security development.
The economic effects of tourism are such that some
countries like Turkey have been able to earn as much
as Iran's oil income from this profitable and low-cost
industry. The main capabilities of the tourism
industry, such as the expansion of all types of
services, the creation of new job opportunities,
foreign direct investment and the development of
infrastructure, which ultimately brings human
development, have caused the sector to bring about
many benefits. Therefore, an important part of the
country's economy is affected by the tourism
industry. In Iran, due to the fact that the economy is
mono-based and relies on oil exports, the
government can free itself from the mono-based
economy by expanding the tourism industry. The
economic benefits of tourism include job creation,
income generation, structural development of
countries and business development.
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Due to the fact that neighborhood is the most basic element in a city and citizenship is a
common general feeling on national and social identity in a particular area, undoubtedly,
neighborhood-oriented management plays a significant role in urban management. But
unfortunately, citizen-oriented perspective in urban management of our country has been of
little importance nowadays. This paper seeks to evaluate the level of urban managers' attention
to the potentials and capacities of neighborhood oriented in medium-sized cities like Bahar.
Furthermore, measuring and evaluating the strengths and the weaknesses of such an attitude
has been considered. The method of this present study is descriptive-analytics and the
questionnaire is used for collecting the data needed to carry out the analysis. The statistical
population includes managers and experts in the field of urban management in the city of
Bahar, and 196 people were selected using Morgan Formula. The results of the research
indicate that urban management in its current form does not lead to optimal management in
cities because the problems of cities are very complex. Therefore, it is necessary to consider
the neighborhood oriented approach as a connection point between the local community and
the central government. The results of One-Sample t-Test showed that transparency (score
3.25) as one of the factors of urban management is the most important one because, in recent
years, beneficial efforts have been made by the municipality of Bahar to inform the public
about their activities. Also, the neighborhood centrality with the statistical mean of (3)
indicates the medium and suitable level of this element in this city of Hamadan Province.
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Extended Abstract

Introduction

Due to the fact that neighborhood is the most basic
element in a city and citizenship is a common
general feeling on national and social identity in a
particular area, undoubtedly, neighborhood-oriented
management plays a significant role in urban
management. local management is almost a new
approach to improving public services because
public  participation and  non-governmental
organizations have a key role in the process of
improving the quality of life and urban development.
Without public participation and the use of
indigenous knowledge to make a decision and plan
for a city, urban development will not be done in the
desired way. But unfortunately, citizen-oriented
urban management in lran has been of little
importance recently. This approach requires a
reform of urban management and objectification of
citizens' participation in various dimensions. Also,
factors such as how to communicate between
citizens and city management in Bahar city create
many obstacles in the way of local development. It
isn't possible to solve these issues, except by
increasing the participation of citizens in the fields
of urban management and planning. This paper
seeks to measure and evaluate the level of urban
managers' attention to the potentials and capacities
of neighborhood-oriented management in medium-
sized cities like Bahar. Furthermore, measuring and
evaluating the strengths and the weaknesses of such
an attitude has been considered. It should be noted
that the innovation of the present study is to pay
attention to a relatively new approach in the
management of medium-sized cities.

Methodology

The method of this present study is descriptive-
analytics and a questionnaire was used for collecting
the data needed to carry out the analysis. The
statistical population includes managers and experts
in the field of urban management in the city of
Bahar, 196 people were selected using the Morgan
Formula. Then, the SPSS software was utilized to
investigate the extent of urban management and
local community as two main factors in achieving
the main goal of the research.

Results and discussion

In this research, the criteria for measuring urban
management are transparency, legality, and
participation. The results indicate that urban
management in its current form does not lead to
optimal management in cities because the problems
of cities are very complex. Therefore, it is necessary
to consider the neighborhood-oriented approach as a
connection point between the local community and

the central government. The results of the One-
Sample t-Test showed transparency (score 3.25) as
the most important factor in urban management, as
beneficial efforts have been made by the
municipality of Bahar to inform the public about
their activities in recent years. Local community is
measured by two criteria social capital and physical
capital. Social capital is the networks of
relationships among people who live and work in a
particular society. This concept is measured by
indices like civil participation, which has the highest
score among the other indices. Participation is
defined as the act of sharing in the activities of a
group. Physical capital is measured by two criteria:
the economic potential of the neighborhood and
mosque and religious places. The results indicate
that the average economic potential of the
neighborhood is < 3 so, it can be said that in the city
of Bahar, the income and welfare of the residents,
who live in the city's neighborhoods are low. The
average presence of mosques and religious places is
3 s0, they should be considered as the places, which
are useful in the neighborhood-oriented process.

Conclusion

This paper seeks to measure and evaluate the level
of urban managers' attention to the potential and
capacities of neighborhood-oriented management in
medium-sized cities like Bahar. Furthermore,
measuring the strengths and the weaknesses of such
an attitude has been considered. After reviewing the
theoretical foundations related to the research, we
understood that common urban management does
not resolve the present problems of the cities.
Therefore, several approaches have been proposed
in the field of urban management in recent years, one
of the most important of them is neighborhood-
oriented management. Undoubtedly, there are
several challenges to implementing this approach in
a city like Bahar. Some of them are lack of
organization, authority, technical ability, and
sufficient tools in municipalities to play the role of
planning, monitoring, and directing the spatial
development of the city's neighborhoods. Failure to
implement the approach professionally, the haste of
the managers in implementing the plan, limitation of
the authority to implement comprehensive urban
management by council and municipality and
without considering people's monitoring and
participation are other prevalent problems.
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1. INTRODUCTION

The rainfall of a region is the primary indicator of its
climate, as the study of precipitation patterns reveals
the changing weather. Hydro-climatic research is
helpful in understanding the homogeneity pattern of
rainfall which is essential for the prediction of the
socio-economic growth of a particular region (Xu et
al., 2020). IPCC in its multiple assessment reports has
raised concerns over the changing climate and rising
global average temperatures. In its 5th assessment
report, it stated that global temperatures are seeing a
constant rise since the 19th century (IPCC, 2014). The
IPCC has also warned that global temperatures will
likely increase by 1.5°C above pre-industrial levels by
2040, which could lead to widespread and catastrophic
impacts on natural and human systems(IPCC, 2018). It
is already established knowledge that temperature
change will affect precipitation (Allen & Ingram,
2002). The Clausius—Clapeyron equation states that the
temperature will affect the amount of moisture the
atmosphere can retain(Sanchez-Lavega et al., 2004;
Trenberth et al., 2003).

Regions which are particularly susceptible to
variations of precipitation are the semi-arid regions.
Semi-arid regions observe a variance both spatially and
temporally (Romero et al., 1998). Such regions are
particularly sensitive to any variability of climate and
will first experience the adverse effects of climate
change(Gaur & Squires, 2018). Arid and semi-arid
regions in India are widely distributed, covering about
one-third of the country's land area, particularly in the
northern and western parts. Studies have shown that
these areas are showing an increasing trend in the
frequency and magnitude of extreme rainfall events
and the areas categorised under the arid and semi-arid
category are increasing(Kesava Rao et al., 2013).
These regions are home to unique ecosystems, and
their sensitivity to environmental changes is
increasingly becoming a concern due to factors such as
global climate change and rapid economic growth. To
address such issues, the Indian government has
implemented various ecological restoration programs
since the early 2000s, such as the "National
Afforestation Programme” launched in 2002 and the
"National Agroforestry and Bamboo Mission™
launched in 2006-2007. These programs aim to restore
degraded land, promote afforestation, and improve
human and natural relationships. Consequently, the
arid and semi-arid regions of India have become
subject to significant interest for research on climate
change, land cover change, and the relationship
between climate and vegetation.

A look towards the future shows uncertainty
concerning climate variability, and extreme
precipitation events will rise. It is estimated that such
events will significantly increase in India between

2020 to 2100 (Singh & Chudasama, 2021). Therefore,
it is important to study long-term climate records to
understand the climate change pattern and to predict
future trends (Houghton et al., 1990). In recent years
large volumes of historical records have become easily
accessible (Wang et al., 2016).

In light of the above concerns and developments, this
paper aims to analyse the long-term rainfall patterns of
the semi-arid Agra district. With long-term analysis of
precipitation data, the trend of rainfall can be
understood. The result of this analysis will be helpful
in investigating the impact of climate change at a local
level so that in future, predictions can be made and
policies can be adopted for better preparedness against
such changes.

2. METHODOLOGY

Graphical abstract of the methodology adopted in the
paper with major steps is shown in Fig.1:

Data Collection

Daily Precipitation Data of Geospatial Location ‘
L.‘ Convert Data l:# Annual Resolution ‘

Spatial & Temporal Analysis

Homogenity Test
Buishand's Range Test

| Homogeneity Test Evaluation |

4

Trend Test

Modified Mann-Kendall Trend Test ‘

Trend Test Evaluation

!
Fig 1. Graphical abstract of the methodology adopted in
the paper with major steps

Buishand’s U Test [ Pettitt’s test

SN‘HT ‘

Theil-Sen’s Slope Estimator

2.1. Selection of Study Area

Agra district, one of 75 districts of Uttar Pradesh, a
state in northern India was selected for this study
(Figure 2). Uttar Pradesh is the most populous state of
India with a land area of 2,43,286 sqg. km. and a
population of over 241 million (Up.Gov.In, n.d.). Agra
City of Agra district is a historical city of international
importance and has a population of 4.42 million (2011
Census). The city is subject to rapid urbanisation and
commercial activities (Gardner et al., 2016). Agra
district consists of 6 tehsils (Agra, Etmadpur, Kiaroli,
Khairaghar, Fatehabad, Bah) and is located between
the latitudes 26.74° to 27.71° and 77.41° and 78.84°
longitude. The district spreads across an area of 10,863
sg. Km. which is drained by the river Yamuna. Agra
has a semi-arid climate and receives a monsoonal
annual rainfall of 663.8 mm (Asati, 2012), mostly
between June and September (Gardner & Biswas,
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2015). The southwest monsoon and western
disturbance bring moisture to northern India, and Agra
receives its share of precipitation.

Uttar Pradeshl

é;f

|
wammoore  reswgmre L«

|
- Agra Dlstnﬁt
y
-

Fig 2? S;fudy area

2.2. Data collection and processing

Since the assessment of climate requires analysis of
weather parameters for an extended period, rainfall
data was used for 101 years starting from 1922 till
2022. The rainfall data was downloaded from the
Indian Meteorological Department servers using the
‘imdlib’ python library (Nandi & Patel, 2020). The
grid data was in binary format and is available at 0.25-
degree resolution for rainfall (Gardner, n.d.). At 0.25
degrees, data from 18 grid points was obtained (Figure
3). The administrative division's shape file of the
region was obtained from Survey of India.

B
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°

Then according to the weight of each polygon, annual
rain in that area was calculated.

Next, the data were tested for homogeneity and
breakpoints using the Standard Normal Homogeneity
test, Buishand’s Range test, Buishand’s U test and
Pettitt’s test. After this the trend of the data was
identified using Mann-Kendall and the magnitude was
calculated using Theil-Sen’s estimator. R-studio was
used for all the statistical analysis and graph plotting.
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Fig 4. Agra district with Thiessen polygons
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Table 1. Data grid points from A to R with Latitude,
Longitude, Area and Weight assigned

Grid point | Long. | Lat. | Area(sg. km.) | Weight
A 78.25 | 27.5 42.03 0.009867
B 78 | 275 7.48 0.001756
C 78.25 | 27.25 482.12 0.113179
D 78 |27.25 537.77 0.126243
E 77.75 | 27.25 340.87 0.08002
F 775 |27.25 13.4 0.003146
G 78.75 | 27 48.11 0.011294
H 785 | 27 300.56 0.070557

[ 78.25 | 27 563.19 0.13221
J 78 27 598.3 0.140453
K 7775 | 27 541.41 0.127098
L 775 | 27 170.27 0.039971
M 78.75 | 26.75 193.51 0.045427
N 78.5 |26.75 233.9 0.054909
o] 78.25 | 26.75 39.48 0.009268
P 78 |26.75 1.56 0.000366
Q 77.75 | 26.75 10.53 0.002472
R 775 |26.75 135.31 0.031764

4259.8 1

T800000E

78450 000

Fig 3. Map of Agra district along Wlth grid points of
which data is analysed in this study

2.3. Methodology

After obtaining the daily precipitation data it was
converted to annual format using Microsoft Excel. For
the projection and analysis of data points, a Thiessen
network polygon was drawn using QGIS 3.28.4. Each
grid data point was assigned a Thiessen polygon
(Figure 4). According to the area each Thiessen
polygon covers, it was assigned weights (Table 1).
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Fig 5. Mean Annual Rainfall of Agra District from year
1922 to 2022
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Fig 6. Years and Annual Precipitation are shown with
black dots. The blue line represents the linear
regression i.e. the estimated relationship between years
and annual precipitation. The default confidence level
of 95% (in the geom_smooth function in the ggploy2)
suggests a high degree of confidence in the line's fit to
the data. The shaded grey region around the line
indicates the confidence interval, representing the
uncertainty associated with the estimated relationship.

3. Homogeneity test and change point detection

For precise assessment of climate variables there
should be consistency in data as inhomogeneous data
is not reliable for statistical analysis (Bickici Arikan &
Kahya, 2019; Eischeid et al., 1995).

Homogeneity analysis was conducted, and the
breakpoint of the precipitation time series data was
calculated using the Standard Normal Homogeneity
test (Alexandersson, 1986), Buishand’s Range test,
Buishand’s U test (Buishand, 1982) and Pettitt’s test
(Wijngaard et al., 2003) as these tests are standard and
commonly used for time series analysis (Mohammed
& Scholz, 2023).

3.1. Results of homogeneity tests
3.1.1. Standard normal homogeneity test

The standard normal homogeneity test was applied to
the 101 years' precipitation data series of the Agra
district. At a 5% significance level, the p-value turned
out to be 0.0073 which was less than 0.05. Therefore,
the null hypothesis can be rejected, and it can be
concluded that there is evidence of a structural break in
the data. The alternate hypothesis states that the true
change point (delta) is not equal to zero, suggesting the
presence of a significant change in the rainfall pattern.

3.1.2. Buishand’s Range Test

The Buishand Range Test is a parametric test that
detects multiple change points in a time series. It uses
a likelihood ratio approach to estimate the change

points based on the ranges of data segments. The test
statistic compares the observed range with the
expected range under the assumption of no change
points. A p-value is obtained to determine the
significance of the change points. The result of the test
suggests a change point in the data set in the year 1967.
The test statistic, R/sgrt(n), was calculated to be 1.9105
and the p-value was 0.007, suggesting the change point
in the data.

3.1.3. Buishand’s U Test

The non-parametric Buishand’s U test detects a single
change point in the time series by comparing the ranks
of the data points before and after a potential change
point to determine if there is a significant difference.
The test results stated that the p-value was at a
significant level below 0.05, i.e., 0.0035, suggesting
that the observed change point is statistically
significant. The shift in the rainfall data occurred in the
year 1967.

3.1.4. Pettitt’s test

Another non-parametric test used frequently in hydro-
climatological studies, to detect a single change point
in time series data is Pettitt’s test (Mallakpour &
Villarini, 2016; Xie et al., 2014). It determines the
points at which the maximum difference between two
cumulative sums of data occur. The two-sided test
helps in the detection of change in either direction
(negative or positive), whether there is an increase or a
decrease in the rainfall.

The two-sided hypothesis of the test suggested that the
true change point in the data is not equal to zero. The
calculated p-value of the data is 0.0073 which is less
than the significance level of 0.05. This suggests a
probable change at point K which was the year 1967
out of 101 years. Further the test statistic value U*
which suggests the deviation from the null hypothesis
was 986, suggesting strong evidence in favour of the
alternate hypothesis.

4. Trend detection

The non-parametric Mann-Kendall and Theil-Sen
estimators are commonly used to analyse the trend of
time series data (Diop et al., 2016). These are
distribution-free tests and do not require normally
distributed data. The Modified Mann-Kendall was
used to determine the trends in the data and the Theil-
Sen’s slope was used to find out the exact magnitude
of this change.

4.1. Modified Mann-Kendall test

The Mann-Kendall non-parametric test is commonly
used to identify trends in climate data. This statistical
method is specifically designed to detect monotonic
trends, which are patterns where there is a consistent
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increase or decrease in values over time (Pohlert,
2020). This test can determine whether there is a
statistically significant trend in the data and give a
better insight in the patterns and changes that are
occurring in the climate.

The Modified Mann-Kendall trend test was utilized to
identify trends in time-series data of rainfall. This test
expands upon the original Mann-Kendall test by taking
into account the possibility of dependent observations
within the time series, unlike the traditional version
which assumes each observation is independent
(Hamed & Ramachandra Rao, 1998). Compared to the
traditional Mann-Kendall test, the Modified Mann-
Kendall test can more accurately determine the
presence and magnitude of trends in data. The
modification involves adjusting the test statistic and
critical values to account for the presence of
autocorrelation, thereby reducing the risk of false
positives or negatives. Autocorrelation occurs when
the values of a variable in a time series are correlated
with previous values of the same variable (Hamed &
Ramachandra Rao, 1998).

4.2. Theil-Sen Slope

The next step in the methodology is to measure the
trend in the rainfall data using the Theil-Sen estimator.
The Theil-Sen estimator is preferred over the simple
linear regression method as it uses the median method
(Figure 7), therefore, it is robust to the outliner (Theil-
Sen | Open Mind, n.d.). If a slope i.e., change per unit
time, is present then it can be estimated with the help
of a non-parametric method of Theil and Sen (Partal &
Kahya, 2006).

4.3. Result of trend detection test

On conducting the Modified Mann Kendal trend test
on the data for 101 years for the duration 1922 to 2022
the following results were achieved. The entire area of
the Agra district showed a declining trend in annual
rainfall. The year 1967 received the maximum annual
rainfall (1088 mm), while the year 2009 received the
lowest (324 mm) during the study period. Normalised
Kendal Tau which measures the strength and direction
of the trend was found to be -0.163, this indicates a
weak negative trend in the annual rainfall. The p-value
associated with Kendall’s tau was 0.04 suggesting that
the null hypothesis of no trend can be rejected and the
alternative hypothesis which suggests a trend can be
accepted. The Z statistic which measures the deviation
of the observed Kendall’s tau from its expected value
was -2.051.

The general trend of rainfall for the district is negative
for the entire assessment period of 101 years. The slope
value for the study area was -1.63. This slope is
graphically depicted in Figure 7 while Figure 8 shows
the trend for all the different data points in the Agra district
plotted spatially.
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Fig 7. Rainfall trend of Agra district for all the data
points calculated using the Theil-Sen’s Slope

Theil-Sen Slope Plot
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Fig 8. In the plot black dots show the data point, while
the blue line shows the regression line (a non-robust
ordinary least squares method). It is compared to the
red dashed line representing the Theil-Sen Slope (a
robust estimate). The plot gives a visual idea of
decreasing trend of rainfall over the years.

5. CONCLUSION

This study was undertaken to find a long-term pattern
of rainfall in the semi-arid Agra district. All the tests
were conducted at a 95% confidence level. Upon
analysing the data of 18 data points for 101 years
(1922-2022) it was found that the mean annual rainfall
of Agra district was 671 mm. This mean varied for
different tehsils, the range was from 642 mm to 712
mm for different parts (Figure 5). The district receives
the majority of this rainfall during the monsoon months
i.e. June to September, which averages around 603
mm. There is a visible increase in the annual mean
rainfall as one moves west to east and from north to
south. Usually, tehsils Bah, Fatehabad and Etmadpur
received more rainfall than Kiraoli, Khairagarh and
Agra. Next for visual interpretation Figure 6 shows the
dependent variable on Y-axis i.e., ‘Annual
Precipitation (mm)’ plotted against the independent
variable on X-axis i.e., ‘Years’. The smooth linear
regression line in blue shows the linear relationship
between time and precipitation while the grey band is
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the confidence interval at 95%. On seeing the annual
data along with the curve, it can be said that there is a
cyclic behaviour as we can see a peak and trough. Also,
there is a certain seasonality in the data every 5-7 years.
This trend needs further statistical assessment.

The Modified Mann-Kendall test revealed evidence of
a negative trend in the data. Figure 8 shows a weak
downward trend of rainfall during the last 101 years at
a magnitude of -1.63. The magnitude of the decrease in
rainfall varies from -1.20 to -2.35 and regions on the
east of the study area have a higher magnitude of
downward trend than those on the west. While most of
the central region falls between -1.20 to -1.58.

The findings suggest that climate change is having a
significant impact on rainfall in the semi-arid Agra
district. The declining trend in rainfall could have
several negative consequences for the region,
including water scarcity, crop failure, and increased
risk of droughts. There is a need for further research on
the impact of climate change on rainfall in the region
and for the development of adaptation strategies to
mitigate the negative impacts of climate change.

This study also serves as a reference for future climate
change studies and sustainable development policy
decisions for the semi-arid Agra district facing a
decline in rainfall. After studying the seasonality of the
data we can also predict future rainfall scenarios in the
region. The non-homogeneous pattern in the
precipitation data may be due to global climatic
patterns. Further analysis of rainfall along with El Nifio
patterns may help us understand the regional patterns
of rainfall better.
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Background: Carrying capacity assessment is an important component of
maintaining sustainability in the tourism sector. All the concerns in tourism are linked
to the number of tourists that visit a particular spot. The study area has beautiful
landscapes in the cold desert ecosystem as well as Buddhist distinctiveness, which
attracts mass tourism. Nowadays, tourism development has introduced concerns about
sustainability and establishing standards for tourist destination capabilities.
Objectives: The present study aims to analyze the following objectives: 1) To assess
the physical carrying capacity (PCC), real carrying capacity (RCC), and effective
carrying capacity (ECC) of selected tourist spots in Nako village and 2) To calculate
the parking capacity of the monastery.

Methodology: The methods specified in the International Union of Conservation of
Nature and Natural Resources (IUCN) were used to measure the carrying capacities
of particular tourist destinations in Nako. Three-level techniques were applied to
assess the physical (28161 persons), real (4162 persons), and effective (2968 persons)
carrying capacities.

Results: Results indicate that ECC is the most suitable for the estimation, and the
current situation of tourism is underexploited in the study area.

Conclusion: There are very small to large types of systems found in Nako, and these
systems also support different types of activities. Tourism is a highly practiced
activity, and it has environmental, social, cultural, and economic impacts. They are
dependent on different parameters and also vary with the changing nature of the
interaction. It is found that the present status of tourism activity in the study area is
highly underexploited vis-a-vis it carrying capacity.

Citation: Jangra, R., Singh, E., Manglaw, S., Jangra, P., Kumar, M., Kumar, S., Kumar, P., &
Kaushik, S. P. (2024). Sustainable Tourism Development Strategy for Cold Desert Landscape:
Case of Mountainous Village, Nako. Journal of Geography and Regional Future Studies, 2(2),
85- 96.

© The Author(s).

DOI: https://doi.org/10.30466/qrfs.2024.55106.1042
DOR: https://dorl.net/dor/20.1001.1.2981118.1403.2.2.7.0

Publisher: Urmia University.

‘Corresponding author: Ravinder Jangra, Email: ravinderjangral3@gmail.com, Tell: +919416191112



https://www.orcid.org/0009-0003-2181-5073
https://doi.org/10.30466/grfs.2024.55106.1042
https://dorl.net/dor/20.1001.1.2981118.1403.2.2.7.0

Journal of Geography and Regional Future Studies, 2(2), Summer 2024 86

1. INTRODUCTION

The globalization of capitalism and advances in
transportation and communications technology play a
vital role in booming the flows of the tourism industry.
International tourist arrivals were 25 million in 1950, and
the number will be over 1.8 billion in 2030. In recent
years, the carrying capacity and sustainability of
destinations have been intensively discussed due to a
persistent growth trend in the tourism industry, which
was only provisionally paused by the COVID-19
pandemic (Zekan et al., 2022). Moreover, the number of
international tourist arrivals reached 88 percent of pre-
pandemic levels, with an estimated 1.3 billion
international arrivals (UNWTO, 2023). The industry of
tourism has become one of the world’s highest-priority
industries and employers, as well as leading job creators
in world economies. Also, the tourism industry is a
contributor to the country's foreign exchange (Nursyam
et al., 2023) as well as a significant contribution to the
economies of the destinations (Masteriarsa & Riyanto,
2023). It offers an excessive chance for change and is also
a vehicle for added earning at any place (Kruk et al.,
2007). The continuously unintended misuse of resources
is abolishing the basic functionalities of the environment
and creating a risk of reducing the recovery magnitudes
of destinations (Hassan et al., 2014). These problems are
linked to the ‘magic number of tourists that visit certain
destinations. The increasing interest in the sustainability
of tourism development has initiated concerns about the
capability of tourist destinations. Greater importance is
also given to the concept of sustainable tourism
development in decision-making strategies (Vandarakis
et al., 2023). Furthermore, there is a necessity for the
calculation of the carrying capacity of an area. Carrying
capacity is the ability of an area to support human
activities without any negative impact (Aryanto et al.,
2016; Siahaan et al., 2023). The number of visitors and
space availability are considered key factors or
expandable by accommodating infrastructure or even
land reclaiming in extreme cases (Tejada et al., 2009).
Carrying capacity is “the maximum number of people
who can use a site without an unacceptable alteration in
the physical environment and an unacceptable decline in
the quality of experience gained by visitors” (Mathieson
& Wall, 1982; Simon et al., 2004). The World Tourism
Organization (WTO, 1993) defined carrying capacity as
“the maximum number of people that may visit a tourist
destination at the same time without destroying the
physical, economic or socio-cultural environment and an
unacceptable decrease in the quality of visitors'
satisfaction” (PAC/RAC, 2003).

Recently, the world has faced several misfortunes at
prominent destinations such as Nainadevi (2008),
Kedarnath (2013), The Atal Tunnel on the Manali-Leh
highway (2018), Sonamarg (2023) in India, and Mecca
(2015) in Saudi Arabia; also defined as dark tourism.

Moreover, a water crisis occurred in June 2018 at famous

tourist destinations named Shimla and Manali in the

Himalayas. Further in 2018, the Archaeological Survey of

India decided to limit the number of tourists based on the

final recommendation in the report submitted by the

National Environmental Engineering and Research

Institute (NEERI) at the Taj Mahal to 40,000 persons per

day. In Himachal Pradesh, the government launched a new

scheme in 2019 named ‘“Nai Raahein Nai Manzilien” with

a budget allocation of 50 crores to identify and develop

unexplored/untapped tourist places. All the troubles are

related to the number of tourists who visit a destination.

However, several destinations will develop without any

planning of a tourist destination (Herlambang et al.,

2016). Moreover, academics have been trying to develop,

test, and implement tools for maintaining sustainability

by measuring tourism carrying capacity (Panousi &

Petrakos, 2021; Karagiannis & Thomakos, 2020).

Besides, the World Tourism Organization issued a

handbook with a large number of indicators of sustainable

growth for tourism destinations. Similarly, UNEP-WTO

(2005) recommended a guide with policies and indicator

tools constructed on actual cases from all over the world.

The European Commission (2006) also published a

methodological manual for the assessment of the

sustainable development of tourism (Vandarakis et al.,

2019; Karagiannis & Thomakos, 2020).

Hence, in the context of the above discussion, basic

planning for any tourist destination has been considered

the benchmark for tourism regulation as well as
management. The concept of carrying capacity expresses

a threshold or several assumptions that are supported by

particular tourist spots. It is linked to human activities

impacting a region. (Zekan et al., 2022). The concept is

most important for tourism planning (Nghi et al., 2007)

as well as an important discipline for sustainable tourism

development (Pasko, 2016). Because, it gives an idea of
the threshold that can be accepted at a particular
destination (Pazienza, 2004). Moreover, the Ministry of

Tourism (2022) has focused on promoting environmental

sustainability, protecting biodiversity, promoting

economic sustainability, and promoting socio-cultural
sustainability. The strategy aims to mainstream
sustainability into the tourism sector. The estimation of

TCC should help establish mechanisms leading to the

participation of performers connected to the high altitude

and thereby contribute to a pertinent eco-friendly tourism
proposal that would be important for the welfare and
sustainability of destinations.

The present study aims to analyze the following

objectives:

e To assess the physical carrying capacity (PCC),
real carrying capacity (RCC), and effective
carrying capacity (ECC) of selected tourist spots in
Nako village.

e To calculate the parking capacity of the monastery.
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1.1. Background and theoretical foundations
of research

In the planning of tourism sustainability, carrying
capacity is considered a multidisciplinary approach. In
1936, the concept of carrying capacity was developed
regarding the maximum load of a cargo ship (Stankey,
1981). After that, the concept was familiarized in the
fields of ecology, biology, sociology, geography,
recreation, and tourism. Dasmann used the concept in
1945 for the assessment of forest capacity in animal
reproduction (Wall, 1983). Carrying capacity refers to
the capacity of a destination or area of natural
resources, ecological environment, infrastructure, and
social facilities. Similarly, the physical carrying
capacity is “the maximum number of people who can
use a site without an unacceptable alteration in the
physical environment and without an unacceptable
decline in the quality of experience gained by visitors”
(Mathieson & Wall, 1982; Simon et al., 2004).
Physical capacity is concerned with the amount of
space in areas (Shelby & Heberlein, 1984) or with the
maximum number of ‘use units’ i.e., people, vehicles,
and boats that can be physically accommodated in an
area (Pigram, 1983). Sometimes, it can be considered
a design concept, and impacts can be thought of as
‘space parameters. The mathematical calculation
continues to develop in the field of tourism for
sustainable development. It is often used to specify
limitations for tourist use and measure the impacts at
each destination. Carrying capacity varies from one
place to another according to local area characteristics
and constraint factors. Several methods enable the
evaluation of the number of visitors as tourism carrying
capacity (TCC) (Cifuentes, 1992), which takes into
account three levels of analysis: physical carrying
capacity (PCC), real carrying capacity (RCC), and
effective  carrying capacity (ECC), where
PCC>RCC>ECC (Queiroz et al., 2014). Several
studies have been carried out concerning different
aspects of the carrying capacity for national parks and
protected areas (Cifuentes et al., 1990; Papageorgiou
& Brotherton, 1999; Lawson et al., 2003; Nghi et al.,
2007), marine national parks (Davis & Tisdell, 1995;
Leujak & Ormond, 2007), tourist resorts and beaches
(Sowman, 1987; Saveriades, 2000; Silva, 2002; Silva
et al.,, 2007) and recreational activities such as
mountain biking (Symmonds et al., 2000), boating
(Tarrant & English, 1996; Diedrich et al., 2009) and
canoeing (Sterl et al., 2004). Another study suggested
that maintaining sustainability at tourist destinations;
not only necessary for space assessment but also a pre-
requisite to measuring the capacity of basic facilities
like toilets, water, and parking that are provided by any
destination (Jangra & Kaushik, 2017). At last, various
international organizations such as the WTO, OECD,

UN, and UNESCO EC have increased their awareness
of the sustainability of the tourism sector.

2. METHODOLOGY
2.1. Methods

The formula developed by Cifuentes (1992) and
proposed by the International Union of Conservation
of Nature and Natural Resources (Ceballos-Lascurain,
1996) has been adopted to assess the carrying capacity.
It is based on the area’s particularities and
characteristics that efforts to establish the extreme
quantity of visits can be tolerated. The carrying
capacity is allocated to different heads:

2.2. Physical Carrying Capacity (PCC)

It is defined as the maximum number of tourists who
can physically fit into a specific area over a given time
(Rukmana & Hadiwati, 2020; Sumaraw et al., 2019).
The general equation used to calculate PCC is:

PCC = A x V/a x Rf

Where;

PCC-= Physical carrying capacity

A= Area available for tourism (m?)

V/a= Appropriate space for a displacement of
tourists/tourist density (tourists/ m2)

Rf= Rotation factor (number of visits per day)

2.3. Real Carrying Capacity (RCC)

RCC is defined as ‘the maximum allowable number of
tourists to the specific site within a given area, once the
reductive/corrective factors (Cf) derived from the
particular characteristics of the site have been applied
to the PCC’. The following formula better explains the
RCC with corrective factors in percentages that are
used in the study:

RCC = PCC x (100- Cf1)/100 x (100- Cfy)/100 ... .....
(100- Cf,)/100

The Cf is based on the observation that certain factors,
such as environmental, ecological, social, and
management characteristics are closely linked to the
specific conditions and characteristics of each site.
They are expressed as follows:

Cf =M1/ M, x100

Where;

Cf = Corrective factors

M; = Limiting magnitude of the variable

M; = Total magnitude of the variable

Correction Factor (Cf): In any natural area, the
tourism industry is highly dependent on climatic
variables that affect a particular destination. The
climatic factor works in two ways; first, it attracts
tourists, and second, it limits tourist activities.
Moreover, many times the local condition, i.e., social
attitude, crime rates, crowding, etc., of the destination
is also considered a correction factor. Therefore, in the
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context of sustainability, evaluation of the potential
factors that affect tourism numbers or limit touristic
activities is essential. In this study, a total of 5 natural
factors (rainfall, snowfall, frost, landslides, and
temperature) and 2 man-made factors (accommodation
and transportation) have been selected which limit the
tourist development in Nako (table 1).

Table 1. Correction Factor Applied on Nako

Corrective factor (Cf) Alias | Cf gfi)(lll%%_)
Rainfall correction factor Cf: |16.98 0.83
Snowfall correction factor Cf> |36.98 0.63

Frost correction factor Cfs | 24.65 0.75
Temperature correction factor Cfs | 24.65 0.75
Landslide’s correction factor Cfs | 25.20 0.75

Accommodation correction factor | Cfs | 22.50 0.77
Transportation correction factor Cfr |13.34 0.87

2.4. Effective Carrying Capacity (ECC)

It is the maximum number of tourists that a spot can
sustain, given the management capacity (Mc) that is
available at a particular place. It is the result of the
combination of RCC and the available management
capacities of the area. In reality, it is the sum of the
conditions that the tourism management of any
destination requires if it is to carry out its objectives
and functions. Management capacities (Mc) were
based on the available infrastructure, facilities,
parking, amenities, equipment, staff, etc. (table 2). The
equation is:

ECC = RCC x Mc1 % Mc,
Where;

ECC = Effective carrying capacity
RCC = Real carrying capacity

Mc = Management capacities

Table 2. Indicators of Management Capacity Applied to
Assess ECC at Tourist Spots, Nako

Indicators Class.ification '

Low (1) | Medium (2) | High (3)
Accessibility Mci | Absent Little Adequate
Parking Mcz | Absent Little Adequate
Lighting Mcs | Absent Little Adequate
Public bathrooms | Mcs | Absent Little Adequate
Drinking Water Mcs | Absent Little Adequate
Waste bins Mcs | Absent Little Adequate
Safety Mcz | Absent Little Adequate
Personnel Mcs | Absent Little Adequate
Food-joints Mcy | Absent Little Adequate

Presence of animals | Mcao | Frequent | Moderate Absent

2.5. Parking Capacity

Parking space is one of the major problems at tourist
spots. Large gatherings of tourists during the peak
season create traffic chaos at the destination. The most
frequent mode of transport used by tourists in the study
area is a car or taxi. The standard size of a car parking
according to IRC norms is approximately 5 meters by
2.5 meters with suitable clearances all around (Fig. 1).

Standards given by the Indian Road Congress (IRC)
were used to calculate the parking capacity at tourist
spots.

- 2.5M

SR |

v

Fig 1. Sketch of standard space for each car
2.6. Field Visits

A survey based on evaluation usually involves
acquiring a desired or undesired result (Best & Kahn,
1998). A simple random sampling method was applied
to collect the required data, such as comfortable space
and time to visit any tourist spots. The last section of
the questionnaire covered the questions concerned
with the physical carrying capacity of the destination.
A total of 80 questionnaires were collected in June
2016 due to the location of the study area.

To fulfill the requirements of the formula given by
IUCN, there is a need to know the comfort level of
tourists at any destination in terms of space and time.
The available area for tourism at 2 tourist spots was
calculated through a land use/land cover map, which is
based on the latest available imagery downloaded from
open-source Google Earth Pro for the year 2021. In the
context of the area required per tourist, the average
standard of individual comfort depends on the
decisions of management and planners, which may
vary from 2 to 10 sq. metres depending on the
particulars of the visited spot (Masum et al., 2013).
Different studies have adopted different criteria for the
space requirement of a visitor, i.e., 1 m2 per visitor
(Sayan & Atik, 2011; Queiroz et al., 2014), 2 m2 per
visitor (Masum et al., 2013), 2.5 m2 per visitor
(Daneshvar et al., 2017), 5 m2 per visitor (Bera et al.,
2015), and 5 to 10 m2 for tourists on beaches or
riverside (Zacarias et al., 2011). It may differ from
person to person as well as from destination to
destination. Table 3 shows the observation of the
average time and area required by a tourist collected
through a field survey.

Table 3. Space and Time for Different Zones Assigned

by Tourists
Tourist Activities/usage Area reguired Avgarage
spots (m?) time
Monastery Movement 5 2 h(_)urs
Seating 15 minutes
Lake Walking 5 30 minutes

Source: Field survey, 2016
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2.7. Study Area

In the Trans Himalayan culture, Nako village (Kinnaur)
is a picturesque landscape and unspoiled ecosystem
village at a height of 12,000 feet. It is situated between
31°52'53" North latitude and 78°37'38" East longitudes
near the Indo-China border (Fig. 2).

Himachal Pradesh

Nako Village (Hangrang Tehsil)
&

e

Fig 2. Location map of the study‘area

With an average of 1,11,393 tourist arrivals per year
from 1990 to 2020, Kinnaur gives huge exposure to
tourism worldwide. In the world, there are several cold
deserts, like Antarctica, the Arctic region, parts of
Central Asia (such as the Gobi Desert), and parts of
North America (such as the Great Basin Desert). These
deserts experience extremely low temperatures, with
freezing winters and short, cool summers.
Furthermore, the study area also lies in the cold desert
of India, known as the “Land of the Fairytales,” due to
the blessing of greenery and the home of many rare
species. Moreover, masses of snow add beauty to the
highest village in the valley. Tourism has emerged as
the main source of livelihood and employment
generation in the study area, and it offers a wide range
of possibilities such as unique natural attractions,
cultural richness, hiking, skiing, rock climbing,
mountain biking, etc. There are two major landmarks;
Nako Monastery and Nako Lake. The monastery was
established in 1025 AD and consists of the four oldest
halls known as ‘Dukhong’. The building was affected
by the earthquake of 1975, and it was nearing collapse
in 1998. In this view, in May 1998, the University of
Vienna, in association with the Indian National Trust
for Art and Cultural Heritage (INTACH), launched a
research project focusing on preserving art & culture.
Similarly, in July 2002, the Nako Preservation Project
(NPP) was established for the conservation of
monasteries and other cultural heritage buildings in
Nako (District Census Handbook, 2011).

3. RESULTS AND DISCUSSION

3.1. Assessment of carrying capacities at
selected destinations, Nako

Different types of carrying capacities have been
assessed for two destinations of Nako village in

Kinnaur district. To fulfill the requirement of ITUCN
guidelines recommended for calculating carrying
capacities, land use/land cover have been calculated
using Google Earth Pro images.

3.2. Land use/land cover of selected tourist
spots in Nako

3.2.1. Religious Spots

Pilgrimage tourism is one of the major sectors
contributing to the growth of the Indian economy. The
dominant religion is Hinduism in lower Kinnaur and
Buddhism in the upper areas. Therefore, the study area
has a rich cultural and religious identity, with several
Hindu temples and Buddhist monasteries. The selected
religious spot is:

¢ Nako monastery

For the estimation of physical carrying capacity,
different categories were identified through land use
and land cover maps, which were made of selected
tourist spots. Only those zones that can be used by
visitors have been considered for PCC analysis.
Broadly, two major zones movement zones and seating
stairs have been used by tourists at religious spots in
Nako village of Kinnaur.

3.2.2. Natural Spots

Nako village has emerged as a desirable tourist
destination in  Himachal Pradesh with its
physiographic peculiarities and ensuing climatic
conditions. The ecosystem of the cold desert as well
as the cultural uniqueness of the tribal community
make it unlike any other in the world. Moreover,
there are a lot of opportunities in the sector of
adventure tourism. The destination also offers a wide
range of possibilities, such as unique natural
attractions, hiking, skiing, rafting, kayaking, rock
climbing, mountain biking, bungee jumping,
paragliding, etc., that attract mass tourism. The
natural tourist spots that have been selected for
assessing PCC are:

e Nako lake

At a height of 11,000 feet, ‘Nako Lake’ offers a
stunning Himalayan panorama. It is a quaint
lakefront in the middle of the remotest villages in
Kinnaur. A foot like ‘Saint Padmasambhava’ has
been built on the nearby lake. The periphery of the
lake has plantations of ‘willow’ and ‘poplar’ trees.
The lake has facilities for ice skating practiced on
the lake’s surface during the winter season when
it gets frozen. Figures (3 and 4) and Tables (4 and
5) show the land use/ land cover maps with the
area of identified categories of tourist spots in
Nako.



Journal of Geography and Regional Future Studies, 2(2), Summer 2024 90

ERTy

i
TR Nako Monastery
e i ‘ Land Use/Land Cover
Z 2021
' y

Table 4. Area of Land Use of Nako Monastery, Nako

Classes | Area (sg. metres)

Old monastery
Monastery 612.74
Interior open space 577.85
Storeroom 224.52
Pedestal 153.18
Statue of Buddha 4.53
Public Utilities 5.04
Seating stairs 112.54
Movement space 3366.32
Total area 5056.72

New monastery
Monastery 372.35
Storeroom 286.62
Parking 428.45
Movement space 4054.01
Total area 5141.43
Total Area (old + new monastery) 10198.16

Source: Area calculated through imagery downloaded from
Google Earth Pro, 2021

Nako Lake
Land Use/Land Cover
2021
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[ Lake
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W% Boundary wal
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Fig 4. Land Use/ Land Cover of Nako Lake, Nako

Table 5. Area of Land Use/ Land Cover of Nako Lake, Nako

Classes Area (sq. metres)

Lake 8826.67
Pedestrian 1565.28
Boundary wall 2908.01
Saint Padmasambhava foot-like 46.71

Dense vegetation 3970.39
Open vegetation 2121.55
Total 19438.61

Source: Area calculated through imagery downloaded from
Google Earth Pro, 2021

3.3. Estimation of Physical Carrying Capacity
(PCOC)

In this context, to investigate the PCC, there is a need to
calculate and assess the required data, i.e., suitable area for
tourism, area available per user, visit duration, etc.
Additionally, the rotation factor is considered an important
indicator at any visiting place for inferences about the
tourism capacity. In the context of the present study, there
has been a dearth of official data on the number of tourists
that visit particular tourist spots and other essential
parameters. The areas of destinations where tourists go
camping have been considered to calculate the PCC. The
daily open hours have been taken based on their timing
limitations, such as 13 hours (sunrise to sunset timing) for
natural protected areas (lake) and worship timing hours
(total of 9 hours) for religious spots, to evaluate PCC for
tourist spots in Nako. Furthermore, the formula given by
IUCN was applied to calculate the final PCC for each
selected tourist spot (Table 6).

The maximum PCC has been observed at Nako monastery,
with 20022 visitors per day. As discussed in the
methodology, PCC depends on available land for tourism
and the duration (opening time) of the visit. PCC includes
the maximum number of tourists that can physically fit at
a certain time and place. Nako has a famous and beautiful
lake and an old monastery. In May 1998, the University of
Vienna, in association with the Indian National Trust for
Art and Cultural Heritage (INTACH), launched a research
project focusing on preserving art & culture. Similarly, in
July 2002, the Nako Preservation Project (NPP) was
launched for the conservation of monasteries and other
cultural heritage buildings in Nako (District Census
Handbook, 2011). A new structure has been built near the
heritage old monastery building with the facility of
parking. Therefore, maximum capacity has been noticed in
the Nako monastery. Besides, the lake has a very congested
pedestrian network, and the construction within a buffer
zone of the lake affects the destination attraction adversely.
The lower side is surrounded by village settlements, and
recently even the upper catchment area, which is the source
of water replenishment for the lake, is experiencing the
appearance of hotels, campsites, and guest house buildings.

Table 6. Physical Carrying Capacity Estimation of
Selected Tourist Spots, Nako

Destinations |Zones Derived PCC PCC
(A x V/a x Rf) (Diurnal)

Nako monastery 20022
Movement space 7998.18 x % X ; 17996
Seating stairs 1 9

112.54 x 5 X TE =D 2026
Nako lake 8139

) 1565.28 x 1
Pedestrian 3 ° 8139
*30=60
Total 28161

Source: Calculated by the author as per IUCN guidelines
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3.4. Parking Capacity

Nako Monastery is one of the old monasteries
established in the 11th century. In 1975, the building
of the monastery was affected, and artworks in the
monastery were damaged. Recently, a new building
was constructed within the premises of the old
monastery. During the peak season, several tourists

visited the monastery, which created traffic parking
problems. Similarly, on an auspicious occasion in
Buddhism, traffic chaos is also created within the
premises of the monastery. Therefore, parking space is
also one of the major problems in such religious spots.

Table 7. Estimation of Parking Capacity of Nako Monastery, Nako

Tvoes of parkin Parking standards/norms in metres Parking soace of Carrvin
P S age ’ Length | Width Minimum Total monas%erp (m?) ca a)(gitg
P 9 headroom (L x W x headroom) y pacity
Private cars and taxis
(ECS) 5 25 2.4 30 428.45 14

Source: Calculated by the author as per IRC norms.

The standard size of a car parking according to IRC
norms is approximately 5 metres by 2.5 metres with
suitable clearances all around. In the context of the
Nako monastery, the destination has sufficient space
for tourists’ daily parking. However, an increase in the
number of vehicles at important events creates
additional demand for parking. Table 7 gives an
estimation of the space required for a specific vehicle
type to calculate the carrying capacity of the
destination. Parking space for one type of vehicle
(equivalent car space (ECS)) at the destination, i.e., a
car or taxi which is the chief mode of transportation in
Nako, is 14 per day at a time.

3.5. Estimation of Real Carrying Capacity
(RCC)

To estimate the RCC, different natural and man-made
correction factors were used, which are specific to each
tourist site. PCC is only theoretical, and further
considering some specific correction factors, the RCC
was calculated to check the extreme value of PCC. A
total of seven correction factors - rainfall, snowfall,

frost, landslides, temperature, accommodation, and
transportation have been considered for this study.

In the present research, the total limiting values of the
correction factor were about 0.157. The snowfall
correction factor (Cf2) had the greatest influence on the
limiting factor (0.63) on the overall RCC. The study
area is situated in the cold desert area of the Himalayas;
hence, in this context, it led to a considerable reduction
in the number of tourists. The values of around 1 for
the correction factor ‘transportation’ indicate that it did
not affect RCC. Instead, visitors enjoy the high-terrain
driving and biking that offer adventure during tourist
visits. After applying the correction factors to PCC, the
real carrying capacities were calculated for selected
tourist spots in Nako village (Table 8). The RCC was
estimated as follows:

RCC = PCC x Cf1 x Cfax Cfs x Cfs x Cfs x Cfs
x Cf7

As for the results of the correction factors, the total
RCC of Nako village (for selected destinations) is 4162
visitors per day, which is the frequency of the
maximum permissible number of people that should be
allowed or supported by particular tourist spots.

Table 8. Correction Factor Applied to Assess RCC at Tourist Spots, Nako

Destinations PCC L iClGEE RCC
(Diurnal) Cf; Cf, Cf3 Cf4 Cfs Cfs Cf; (Diurnal)

Nako monastery 20022 0.83 | 0.63 0.75 0.75 | 0.75 | 0.77 0.87 2959

Nako lake 8139 0.83 | 0.63 0.75 0.75 | 0.75 | 0.77 0.87 1203

Total 28161 4162

Source: Calculated by the author as per IUCN guidelines

3.6. Estimation of Effective Carrying Capacity
(ECC)

Generally, ECC is the sum of the conditions that the
tourism management of any destination requires if it is
to carry out its objectives and functions. Therefore, in
this context, optimal management capacity (Mc) is
defined as the best state of conditions that a tourist
destination has to develop its activities and reach its
objectives under the administration of a tourist

destination (Cifuentes et al., 1992). Correspondingly,
ten management capacities were considered to
calculate ECC according to the methodology of
Cifuentes (1992). These variables are:

e Accessibility

Parking

Lighting

Public bathrooms

Drinking Water
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Waste bins

Safety

Personnel

Food-joints and

e Presence of animals

In addition, these selected components were evaluated
based on quantity and location criteria. Quantity just
estimates the relationship between an existing or
optimal quantity, which is based on the judgment of the
author. Alternatively, location accounts for the
appropriate spatial distribution of managing capacities
in particular areas. Moreover, it was important to
convert qualitative criteria into quantitative ones to
undertake a more objective estimation of the Mc.
Subsequently, all selected managing factors were
evaluated at three levels, i.e., 1 (absent), 2 (little), and
3 (adequate). The Mc of each tourist spot was

estimated by calculating the value of all selected
variables. Further, according to RCC values and the
mentioned managing factors, daily ECC values were
estimated as per the following formula:

ECC =RCC x Mc

Table 9 expresses the number of visitors per day, which
ranged from 601 to 2367 per day at any tourist spot. These
differences mainly depend on the facilities developed by
the local administration as well as the correction factors
included in the RCC. Additionally, the results indicate
that each level constitutes a corrected capacity level of the
preceding level. It is clear to us from this assessment that
PCC is always greater than the RCC, and the RCC is
greater than the ECC. Comprehensively, ECC is the more
acceptable type of carrying capacity than the other two.
Moreover, it is most useful for tourism management to
develop policies.

Table 9. Indicators of Management Capacity Applied to Assess ECC at Tourist Spots,Nako

Destinations RCC Indicators Mc ECC
(Diurnal) | Mc; | Mc, | Mcs | Mcs | Mcs | Mcs | Mcz | Mcg | Mcg | Mcag (Diurnal)
Nako monastery 2959 3 3 3 2 2 2 3 2 1 3 0.80 2367
Nako lake 1203 1 1 1 1 1 3 3 1 1 2 0.50 601
Total 4162 2968

Note: Absent (1), Medium (2), and Adequate (3)
Source: Calculated by the author as per IUCN guidelines

As Table 9 indicates the optimum number of tourists
that would be allowed on the tourist spots with existing
conditions and management capacity, the total ECC
for selected tourist spots in Nako is 2968 visitors per
day. Considering the total ECC as well as the yearly
tourist flow in the selected tourist spots of Nako, there
is a risk of saturation or carrying capacity overload,
particularly in the peak seasons. However, it can be
concluded that the carrying capacity of Nako is
preserved to accommodate a basic level of yearly
tourist infiltration, but it can accommodate a higher
level of tourist inflow if it provides better services and
management facilities in the future. Further
technological interventions can reduce the impact of
constraints such as rainfall, landslides, poor roads, etc.
to achieve the full potential of the selected destinations.
Rather, some of the constraints, such as snowfall, can
be converted into an additional attraction for tourists in
places like Rohtang (Himachal Pradesh) or Pahalgam
(Jammu and Kashmir). The cost of developing
infrastructure can be recovered in a very short period if
world-class road infrastructure is created and
landslides are controlled using the best of technical
know-how at the global level. It will be a boon to the
area if exploited systematically.

4. CONCLUSION

The concept of threshold, or carrying capacity, can
be a powerful basis for tourism management and

sustainability. It is particularly important for cold
desert destinations that are undergoing rapid change
as a result of increased pressure in certain natural
environments. Tourism could be considered a
common ground for a new approach to sustainable
tourism. Broadly, carrying capacity refers to the
ability of a system to support an activity or feature
at a given level. There are very small to large types
of systems found in Nako, and these systems also
support different types of activities. Tourism is a
highly practiced activity, and it has environmental,
social, cultural, and economic impacts. They are
dependent on different parameters and also vary
with the changing nature of the interaction. It is
found that the present status of tourism activity in
the study area is highly underexploited vis-a-vis it
carrying capacity. Tourism carrying capacity can be
an input for policies for sustainable tourism
development. It can create balanced regional
development, not only from tourism benefits but
also from environmental outcomes. The
stakeholders also must consider tourism’s carrying
capacity to create and realize sustainable tourism in
Nako. Implementation of good infrastructure that
can address the constraint factors and management
practices and facilities will help to increase the
capacity of the destinations. To maintain the
carrying capacity of the destination, several
recommendations include not cutting down trees,
capping the number of visitors with parking
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management strategies, and increasing the number
of tourist officers for sustainable development.

4.1. Practical Relevance of the Research

This research may be relevant practically in
sustainable tourism development to gain long-term
benefits. The study will help to identify the most
exploited as well as categorize the causes of
destinations due to tourism activities. Research
gives us a clear picture of tourism development
based on the carrying capacity estimation of each
selected destination. Moreover, the methodology
can be used as a planning tool to determine a tourism
limit that can be accepted at a destination. Also,
research recommendations will be useful for
controlling negative impacts and, in turn, improving
the capacity of sites.
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