—

osled lJsl o Vet (g K3 8 53, asl 2 5 Ll a asldhas

Geography and Tourism Planning quarterly
Online ISSN:

Journal Homepage: https:/gtp.khu.ac.ir o
Kharazmi University

b ac

Research Paper

Analysis of heat waves and their effects on Ecotourism attractions in
Khuzestan province

Mehri Akbari: Associate Professor, Department of Geography Faculty of Climatology, Kharazmi
University, Tehran, Iran
Saeedeh Fakhari™: Assistant Professor, Department of Geography, Faculty of Tourism, Kharazmi
University, Tehran, Iran

Keywords: ABSTRACT

Heat Waves Ecotourism as a part of the tourism industry is sensitive to
Global Warming environmental changes. Climate change and especially global warming
Ecotourism can cause prosperity or stagnation. Reducing the consequences of future

Khuzestan Province | peat waves depends on identifying the mechanism of heat waves, and

the meteorological systems that create them, predicting and providing
ways to reduce the harmful effects of heat waves on public health, and
tourism, and identifying vulnerable areas. It is related to heat waves.

i)e ggrl]\ljggy 2024 The present study was conducted to analyze heat waves and their effects
Received in on the ecotourism attractions of Khuzestan province. A descriptive-
revised form: analytical method has been used in this study. Using the maximum
28 April 2024 temperature data in four stations located in the main geographical
Accepted: directions of Khuzestan province, for the statistical period of 1987 to
1 July 2024 2020 and categorized using the 90th percentile index, the days with heat

waves lasting 3 days or more were extracted. Charts of hot months were
prepared and Arc GIS software was used for temperature zoning and
pp: 1-18 map drawing. From the analysis of charts and maps, this result was
obtained. Despite the existence of existing wetlands (Shimbar, Bamdej,
Tembi) in the vicinity of these 4 stations, high temperature poses a
significant threat to the water quality and quantity of the wetlands and
their plant and animal life such as turtles. It's a frat. In addition, there
has been a decrease in breeding and reproduction of the emperor
salamander in Dezful station, an increase in fires in the Tembi forest
areas of Masjid Sulaiman station, and a general decrease in biodiversity
and the length and quality of tourist seasons. In terms of spatial
distribution in the northwest and south coasts of Khuzestan province,
the frequency and intensity of heat waves have been higher. According
to the results of this research, the frequency of heat waves has been
increasing in the statistical period, and in recent years, in addition, the
frequency, intensity, and spatial expansion of its occurrence have
increased.
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Extended Abstract

Introduction

The challenge of climate change in recent centuries has become a primary threat to life
on the planet (Shang et al, 2022). Meetings of many countries are held at the regional
and international level with environmental and climate change issues. Regardless of
environmental issues, population growth, and the lack of control of greenhouse gas
emissions, industrialization has been the most important cause of the climate change
crisis. Chao and Feng (2018) point to human activities as the main cause of climate
change and state that this challenge is a potential threat to life on Earth. Woodward
(2019) argued that climate change threats include rising global temperatures, melting
polar ice caps, and unprecedented disease outbreaks. Therefore, urgent policies and
solutions are necessary to control and reduce the risk of global changes. One of the
signs of climate change is the increase in the average temperature of the earth's surface
(Shang et al., 2023). Temperature is one of the most important elements that participate
in patterning the geographical space and shaping environmental conditions and plays an
important role in establishing or not establishing human settlements (Kirimi et al.,
2016). Heat waves are one of the most important weather disasters that leave destructive
environmental consequences in nature every year (Ismailnejad et al., 2012). Heat waves
and their multiplicity are among the evidence of climate change and the risks related to
it, which are considered due to the occurrence of the climatic element with an intensity
beyond the usual fluctuations of that phenomenon. Increasing and decreasing
temperature fluctuations are one of these systematic structures that are associated with
various actions at the level of the biosphere. The results obtained from the studies of
various researchers indicate that the temperature of Iran has increased in recent years
(Massoudian, 2013) and ecotourism is one of the most important human activities in
this field. Therefore, temperature is an important criterion in the establishment of tourist
centers a suitable climate can lead to positive responses from tourists (Yousfi et al.,
2014). Examining the annual mortality due to climatic hazards shows that heat waves
cause the highest mortality compared to other climatic events (Noaa, 2007). The
occurrence and intensity of heat waves have increased in the last decade in parts of the
world (Ting Ding et al, 2009). During the 20th century, research activities have been
focused on extreme climate phenomena, including heat waves, due to their significant
impact on ecosystems and human society (Rohli & Keim 1994). They are the focus of
researchers' attention because the risk of increasing the frequency, duration, and
sensitivity of climate thresholds has increased by increasing greenhouse gases and
aerosols (suspended particles) (Houghton et al, 1996). Reducing the consequences of
future heat waves depends on identifying the mechanism of heat waves, and the
meteorological systems that create them, predicting and discovering ways to reduce the
harmful effects of heat waves on public health, and tourism, and also identifying
vulnerable areas. It is related to heat waves (Kovats & Koppe, 2005).

Methodology

To calculate heat waves, daily data on the maximum temperature of the studied area is needed.
First, the daily data of 4 synoptic stations located in the north (Dezful), south (Abadan), east
(Masjid Sulaiman), and west (Ahvaz) of Khuzestan province were collected during the
statistical period of 1987-2020 and were arranged separately by months of the year. Then the
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daily maximum temperature threshold was calculated in this period in different months and in
selected stations using the 90th percentile. In the next step, to extract days with heat waves,
daily temperatures that were equal to and greater than the threshold temperature, and days that
were higher than the threshold for three days or more in a row; It was determined as a heat wave
for each month and separately for the studied stations. Then, heat wave dispersion maps were
drawn and analyzed. In order to investigate the effect of heat waves on the ecotourism of the
region, the ecotourism attractions in the vicinity of these four stations were identified and
investigated.

Results and discussion

A: Analysis of heat wave data of Khuzestan province (Abadan, Masjid Suleiman, Dezful and
Ahvaz)

A short-term heat wave is a day in which the maximum temperature is equal to or greater than
the 90th percentile and lasts between 3 and 6 days. If the heat continues for 6 days or more, it is
called a long-term heat wave. According to Table 2, the frequency of heat waves during the
statistical period studied in June, July, and August is more than in other months and in fact, they
have the highest frequency and the months of May, September, November, and December have
the status The average heat wave occurrence was known and only in the two months of January
and February during the studied statistical period, they experienced the lowest (between zero
and maximum one heat wave) occurrence of heat waves. As can be seen from Table No. 2, no
significant heat waves occurred in all the studied stations during the winter months (January to
March and even April) and the maximum frequency of heat waves related to the hot months of
the year is June to August, peaking in August with 68 waves occurring over twenty-three years.

B: The effect of heat waves on ecotourism attractions

The average global temperature, which is currently around 15°C, has fluctuated between 5°C
warmer and 10°C colder than the current time during the past periods. Checking the temperature
of the earth indicates an increase in temperature in this millennium. So that during the last
century, we have seen an increase of 0.6 degrees Celsius in the average temperature of the earth
(Jones, 1998). An increase in temperature has led to an increase in consequences such as a
decrease in rainfall and, naturally, a decrease in resources, and as a result of these changes,
human and natural consequences such as unemployment, a decrease in the quality of life and an
increase in climate migration, a decrease in the resilience of the environment and natural
phenomena, and finally the effects It hurts ecotourism attractions. For example, the people of
Khuzestan sought to build structures that would be cool in the extreme heat and warm in the
cold. Straw has long been used in the construction industry with different functions. The use of
ozone in the construction industry has special advantages from a technical point of view,
especially in saving energy and preserving the environment. The car reed plant can be grown
and harvested with a high growth and reproduction rate with minimal cost and waste in the
production process, and it also can be cultivated in low-value and low-yield fields. But in recent
years, due to the increase in heat waves, Mino Island as an ecotourism attraction has faced a
decrease in reeds, and as a result, the livelihood of the local community has been damaged
(Azmoudeh, 1400).

Conclusion

Heat waves are increasing in the world, and based on these waves, we have reached the
interpretation of global warming. These heat waves have also affected Iran and according to the
researches, these waves have changed and increased from west to east and from north to south.
In this research, the identification and analysis of heat waves and the effects of those ecotourism
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attractions in Khuzestan province, which is located in the western part of Iran, and the results
show that heat waves are increasing in this province from west to east, so that First, we
examined Abadan station, which is located in the west, and then Dezful station, which is located
in the northwest, which showed that the most heat waves were recorded in the months of May
and June in these stations, while in These months, we do not see any increase in heat waves in
the rest of the stations. In the months of July and August, there has been an increase in heat
waves from the west to the east of the province, which confirms our hypothesis about the
increase in heat waves in the past decades. These waves occur in the months of June, July and
August. It has the highest frequency in the last thirty-three years, but in the rest of the months,
this frequency is not seen with this intensity, and most of the frequencies are less than zero or
zero. As a result, global warming has had a positive effect on Khuzestan province, and this
province, like other provinces of the country, has experienced excessive heat in the summer
months. In connection with the effects of these heat waves on the ecotourism attractions of
Khuzestan province, as the graphs also show, the most fires are predicted in forest and pasture
areas from early June to late August. Also, there have been more heat waves in the north,
northwest and south coasts of the province. Heat waves have been increasing in the statistical
period (1997-2020) and have been more frequent in recent years. Reducing the consequences of
future heat waves depends on identifying the mechanisms of heat waves, the meteorological
systems that create them, predicting and discovering ways to reduce the annoying effects of heat
waves on public health, and also identifying vulnerable areas related to heat waves.
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