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Analysis and assessment of tourism comfort
using The thermal discomfort index (THI) -
case study of El Kala Municipality (North-East
of Algeria)

Derradji S. E., Guessoum D. E., Zennir R. Analiza i ocena komfortu turystycznego za pomoca indeksu
dyskomfortu termicznego (Thermical Discomfort Index THI) — na przykladzie gminy El Kala (p6inocno-
wschodnia Algieria). Kazdego dnia cztowiek wykonuje wiele czynnosci, ale od czasu do czasu musi zre-
generowac swoja wewnetrzng energie. Musi wiec odpoczaé. W tym przypadku najlepsza aktywnoscia jest
turystyka, ale klimat tez odgrywa wazna role, kontrolujac swdj sukces lub porazke, zmieniajac swéj cha-
rakter i specyfike z regionu do cztowieka. Klimat decyduje zatem o zadowoleniu turysty, a tym samym o po-
ziomie komfortu turystycznego. Celem badania jest wykazanie zwigzku miedzy turystyka a klimatem w gmi-
nie El Kala (pétnocno-wschodnia Algieria), a w szczegdlnosci wptywu klimatu na komfort turystyczny. Wyniki
pokazaty, ze komfort turystyczny El Kala jest na poziomie od dobrego do doskonatego i zmienia sie co mie-
siac, z dodatnimi wartosciami w ciagu roku, z wyjatkiem dwaéch miesiecy, w ktdérych byt ujemny.

Adeppaaxu C. 3., I'ysccoym 4. D., 3ennup P. AHaans3 u orjeHKa TypUCTIMIecKOro kom¢popTra ¢ MCHoab-
30BaHIeM MHAeKca TeraoBoro guckom¢opra (THI) — Ha npumepe myHunmmaanteTa Dan-Kaaa (ce-
BepO-BOCTOK AZXmpa). Kaxxablit 4eHb 4eA0BeK 3aHMMAaeTCsl MHOTUMIU BUAAMY AeATeAbHOCTH, HO BpeMsI OT
BpeMeHl eMy HeoOXOAMMO BOCCTaHaBAMBATh CBOIO BHYTPEHHIOO ®HepTuiO. ITosToMy OH 404KeH OTAbIXaTh
U pa3BAeKaThCsl. 34eCh TYPU3M SBASETCS AYUIIUM BUAOM JAeSATeABHOCTU A4Sl HTOTO, OAHAKO KAMMAT TOXKe
UTpaeT BasKHYIO POAb, KOHTPOAUPY: €T0 yCIIeX UAM HeyAady, M MeHsIeT ero TUIT U CIeIUQUKY OT peruoHa K Jye-
aosexy. Takum obpa3om, KaumaT orpejeasdeT yA0BAETBOPEHHOCTh TypHUCTa 1, CAe]0BaTeAbHO, CTEeNeHb Ty-
puctiyeckoro Kom¢opTa. Lleab HacToAIIEro 1ccaeA0BaHMs — BBIABUTD B3aMIMOCBA3b MeXAY TYPU3MOM U KAU-
MaToM B MyHMIIuMaauTeTe Dab-Kasa (ceBepo-BocTOK AAXMpa), B 4aCTHOCTH, BAMSHIUE KAMMAaTa Ha KOM-
¢opT TypUCTOB ¢ UCTIOAB30BaHMEM UHAEKca Ter10Boro auckomdopTa THI. PesyapTaTsl TOKa3BIBAIOT, YTO
TypucTmdeckuit Kom¢popt B Dab-Kasa HaxoauTcsa Ha ypoBHE OT XOPOIIIEero 40 OTAMYHOTO, ¥ MEHAeTCs exXe-
MeCAYHO, C TIOAOXKUTEAbHLIMY 3HAUEHISIMIU B TedeHIe BCero IoJa, 3a MCKAIOYeHIeM ABYX MecsIleB, B KOTO-
PBIX OH ObLA OTPHUIIATEABHBIM.

Derradji S. E., Guessoum D. E., Zennir R. tahlil wataqyim alraahat alsiyahiat biaistikhdam muashir alainzieaj
alhararii (THI) - dirasat halat baladiat alqala (shmal sharq aljazayir). yumaris al'iinsan kula yawm aleadid
min al'anshitat, walakin min waqt lakhir yahtaj 'iilaa tajdid taqatih aldaakhiliati. lidhalik, ealayh 'an yastarih
wisli nafsahu. tuetabar huna alsiyahat hi 'afdal nashat lilgiam bidhalik, fi hina, yaleab almunakh dwran
mhman fiha, min khilal altahakum fi najahiha 'aw fashaliha, wataghyir naweiha wakhususiaatiha min
mintaqat 'iilaa ‘ukhraa. falmunakh hu aladhi yuhadid rida alsaayih wabialtaali darajat alraahat alsiyahiati.
ainjazat hadhih alwaraqat albahthiat litaslit aldaw’ ealaa alealaqat almawjudat bayn alsiyahat walmunakh fi
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baladiat alqala (shmal sharq aljazayir), walimaerifat athar dhalik ealaa alraahat alsiyahiat, waietamadna fi
dirasatiha waqiasiha ealaa muashir alainzieaj alhararii THI. wa'azharat alnatayij fi nihayat almataf 'ana
alraahat alsiyahiat bialqalat kanat fi mustawa jayid 'iillaa mumtaz, wamutaghayiratan shhryan, mae tasjil
giam mujabat tul alsanat biaistithna' shahrayn kanat fiha salbiatan.
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Abstract

Every day, human being exercises many activi-
ties, but from time to time, he needs to regenerate
his internal energy. So, he has to rest and enter-
tain himself. Here, tourism is the best activity
to do that, however, the climate plays an impor-
tant role by controlling its success or failure, and
changes its type and specificities from region to
author. So, climate determines the satisfaction of
the tourist and thus the degree of tourism com-
fort. To highlight the relationship between tou-
rism and climate in the municipality of El Kala
(North-East of Algeria), in particular the effects
on tourism comfort, this study has been comple-
ted, and we have relied on the THI to examine
and measure that. The results eventually showed
that the tourism comfort of El Kala was at a good
to excellent level, and variable monthly, with po-
sitive values for the length of the year, except for
two months in which it was negative.

Introduction

At present, tourism is considered to be an im-
portant part of the economic sectors. It has be-
come a stand-alone industry on which various
nations focus and look after it through its de-
velopment and investment promotion, and rely
heavily on it for the development of their eco-
nomies and financial resources. These countries
make use of all their potential and all that can
contribute to the development of this important
and multifaceted economic activity. Respect the
global orientation of creating a sustainable and
environmental economy.

This potential varies from one country to
another. It competes amonyg itself to value eve-
rything that exists in its territory, especially eve-
rything that is related to the environmental as-
pect and is used as an element of tourist attrac-
tion to create strong and prosperous tourism
and to raise its economic profile.

Climate is one such element that affects the
value and quality of tourism polarization and
is part of the natural potential. It is the main con-
troller of human behaviour and practices and
even determines their nature and types. It is also
often and primarily responsible for its effective-
ness, as in some economic activities.

Tourism is considered to be part of these ac-
tivities, as an urgent consequence of rest, recre-
ation, self-welfare, feeling and taste of nature,
and the enjoyment of residence in areas where
it is unusual to live (DARWICHE, EL HAMAHMI,
1997). The climate here plays an important role
in its success or failure (MUBARAK HASSAN,
VARSHOSAZ, EISAKHANI, 2015), as it can be an
adjunct or an impediment to tourism activity.
It can increase or reduce the attraction of tourists
and control their spatial destinations. It plays
a significant role in the volume of financial re-
turn (as in peak or recession season) and chan-
ging the nature of its elements from one re-
gion to another also changes the type and cha-
racteristics of tourism in practice. The connec-
tion here is very strong, because it is the climate
that determines the degree of tourism comfort
and well-being.

To highlight this close and integrated rela-
tionship between tourism and climate, many



researchers in this field have done many stu-
dies and research to address this, depending on
their different data and indicators (BESANCE-
NOT, 1990).

One such indicator is the tourism climate
index (TCI), which is used to study and analy-
se the potential impact of climate change on tou-
rism, where Z. MIECZKOWSKI (1985) is the first
researcher use this index in the year 1985, by ex-
ploiting the seven elements of climate to assess
its impact and utility on tourists.

As a result, the application of this indicator
has spread to many regions of the world, with
several studies based on it, including S. Toy and
S. Yilmaz to determine climate comfort in three
different regions of Turkey (TOY, YILMAZ, YIL-
MAZ, 2007) and Faraj Zada and Ahmed Abadi
to assess and divide the tourism climate in Iran
using this indicator (FARAJZADEH, AHMADABAD],
2010). This indicator was also used in China by
FANG and YIN (2015), while BEHAYLU and
TESHOME (2018) employed it in seasonal ana-
lysis using the TCI for key tourist areas in
Ethiopia.

In addition to the (TCI), the Thermal Discom-
fort Index is one of the indicators initially used
to study the relationship between climate and
human comfort. First employed and used by the
researcher THOM E. C (1959) to determine hu-
man comfort under certain climatic conditions,
relying on two climatic elements: temperature
and relative humidity, or dry temperature, wet
temperature and dew point. In the same context,
it was applied by Mustapha KEBICHE (1996) to
study the climate and its impact on health and
tourism in the region of Setif in Algeria, where
the sub-continental climate prevails. C. MAFTEI
and C. BUTA (2017) utilized the THI to identify
thermal discomfort in the coastal zone of Black
Sea, in Dobrogea Region. This indicator was al-
so used by ADNAN HOZAA Al Bayati (1998) to
learn about the effective temperature and hu-
man sense of the climate situation in Doha,
Qatar, while Firas ELAS (2021) employed it to
measuring physical comfort indicators in Bei-
rut City and determining climate-friendly pe-
riods for health and tourism.

It should be noted that many scientists ha-
ve conducted studies and research papers using
both indicators (TCI+THI), such as the study by
Ilhem MUBARAK HASSAN, K. VARSHOSAZ, N.
EISAKHANI (2015), to analyse and evaluate their
impact in the Iranian city of Dezful.

In this paper, we used and focused only on
the thermal discomfort index to study the ca-
se of El Kala Municipality in the North-East of
Algeria. This is aimed at measuring and deter-
mining the comfort and well-being of tourism
in this municipality and highlighting the ro-
le of climate elements and their direct and in-
direct impacts on them. This work is part of a
Ph.D. thesis in preparation on the reality and
future of tourism in the municipality of El Kala.

Study area description

El Kala is a municipality and administrative
district of El Tarf Province, located in the north-
east of Algeria. It is 90 km from the city of An-
naba and 16 km from the Algerian-Tunisian
border.

It is bordered to the north by the Mediterra-
nean Sea, to the south by the municipality of Ain
El Assel and the municipality of Raml Souk, to
the east by the municipality of Oum EIl Teboul,
and to the west by the municipalities of El Tarf,
Bouteldja and Berrihane (fig. 1). The municipali-
ty covers an area of 292 km?. It is the largest area
in the state of El Tarf Province.

The Mediterranean climate prevails in El
Kala. It is characterized by the diversity of its
topography between the Mesolithic Region and
the Mountain Region (127 m to 330 m a.s.l.).

It had a population of 44000 (2018) and a po-
pulation density of 136.98/km?2.

El Kala is a coastal and tourist municipality
with excellence, renowned for its scenic scenery
(photo 1), over 50% of its area is forested, it al-
so contains important wetlands (Lake Mellah,
Lake Tonga and Lake Oubeira), considered part
of one of the most important Algerian national
barns (PNEK) and classified internationally, this
biodiversity created and led to animal diver-
sity. It's famous for it, like a wild deer. Its
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Fig. 1. Geographical situation of the municipality of El Kala (source: authors, 2021)
Rys. 1. Sytuacja geograficzna gminy El Kala (zrédto: opracowanie wilasne, 2022)
Puc. 1. l'eorpaduueckast obcTaHOBKa MyHHUIIIaanTeTa Dab-Kaa (McTOUHNUK: cOOCTBEHHAs pa3paboTKa, 2021

coast stretches 56.7 km, marked by a large wealth
of coral (it is the coral capital of Algeria).

Itis an important maritime centre, along with
tishing activities of all kinds and also one of Al-
geria's most important coastal areas.

It attracts tourists from inside and outside
the country and has many natural, historical and
cultural features, as well as various tourist ac-
commodation and reception structures
(DERRADJI, 2013).

Photo 1. The sea-
front of El Kala
City

Fot. 1. Nadmorska
promenada mias-
ta El Kala

®or. 1. Habepex-
Hasi Topoja DAb-
Kaaa

Data and methodology
Data used

The data used to calculate the thermal discom-
fort index (THI) in this study are: maximum da-
ily temperature, minimum daily relative humi-
dity, average daily temperature, and average
daily relative humidity.

The data of the weather stations located in
El Tarf and Annaba Province have been used.
In addition to FAO climate data through its
database (FAQ, 2019) and its CLIMWAT 2.0



programme, this provides access to data for
5000 stations worldwide, with a time frame be-
tween 1971 and 2000 (for the time period after
that, we could not use it, because, it is incom-
plete and there are undefined and unknown
values in some months and years).

Methodology

To identify, measure and analyse tourist com-
fort and well-being in the municipality of El Ka-
la and the role of climate elements and their di-
rect and indirect impacts on tourism activity,
we have relied on the thermal discomfort in-
dex (THI), through the database, that we cre-
ated with the four climate elements of the stu-
dy area:

- Maximum daily temperature,

- Minimum daily relative humidity,
- Average daily temperature,
- Average daily relative humidity.

Thermal Discomfort Index or Temperatu-
re-Humidity index (THI), it's also called the
Thom Index (FADAEE, RAMEZANI, FADAEE,
2013), which developed its equation in 1959, to
determine human comfort under certain clima-
tic conditions, based on temperature and rela-
tive humidity.

We calculated it by the following equation:

THI=T-(0,55-055RH)T -58) ................. (1)

RH: relative humidity (%)
T air temperature (°C).

The result can be classified according to the
following table 1.

Table 1. Rating categories in Temperature-Humidity Index (THI) (after: ELAs, 2021)
Tabela 1. Klasy wartosci indeksu dyskomfortu termicznego THI (wg: ELAS, 2021)
Tabamma 1. [Tpeaeast 3HaueHnit nHAekca teriaosoro auckomopra THI (mmo: ELAS, 2021)

THI score Descriptive category

Less than 10 Great discomfort

10-15 Medium discomfort

15-18 Relative comfort

18-21 Complete comfort

21-24 Relative komfort (10-50% of people feel uncomfortable)
24-27 Average discomfort (100% of people feel uncomfortable at value 26)
27-29 Very discomfort

More than 29 Significant and serious stress on health

Results and discussions

After collecting, sorting and preparing the data
needed to complete this study of El Kala Mu-
nicipality, a database was prepared for the time
period 1971-2000, from which we calculated the
(THI) based on the equation mentioned earlier.
The result was translated into the following tab. 2.
The application of Thom's equation on the
monthly climate data of El Kala during the pe-
riod between 1971-2000, shows multiple levels
of climate comfort for each month, reflecting the
reality of the Mediterranean coastal climate that
prevails in the region, which is one of the most
suitable climates for human habitation. The

months in which the climate classification was
Very discomfort were July and August, with an
index value of 27.8 (table 2), during this period,
high temperatures are associated with extreme
humidity. Relative humidity values remain high
throughout the days of the year (72 to 80%).

This has also been compounded by the fact
that the municipality contains wetlands (Lake
Mellah, Lake Tonga and Lake Oubeira), as well
as the presence of the coast.

On the other hand, the rest of the months
have a comfort that is rated between complete,
relative and average (Fig. 2). Through all of this,
the results are very positive.



Table 2. Scores and descriptive values for THI in El Kala municipality
Tabela 2. Wyniki i opis wartosci THI w gminie El Kala
Tabauma 2. PesyabraTel u onmcanue snavennit THI mynunnnaautera Dap-Kaaa

Month THI score Descriptive category
January 14,83 Medium discomfort
February 15,33 Relative comfort
March 16,87 Relative comfort
April 18,83 Complete comfort
May 21.58 Relative comfort
June 24.54 Average discomfort
July 27,01 Very discomfort
August 27,34 Very discomfort
September 25,76 Average discomfort
October 22,70 Relative comfort
November 19,48 Complete comfort
December 15,94 Relative comfort

Source — zrédto — ucrounuk: prepared by authors based on the results of the study, 2021
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Fig. 2. Monthly changes of the Thermal discomfort index (THI) in El Kala municipality
Rys. 4. Miesieczne zmiany wartosci indeksu dyskomfortu termicznego THI w gminie El Kala
Puc. 2. VIsmMeHenns1 3HadeHMI1 MHAeKca TerL10s0ro guckoM@opta THI o Mecsaam MyHnnmmaanteta Dap-Kaaa
(Source — zrédio — ncrounux: prepared by authors based on the results of the study, 2021)

It can be said that the municipality of El Ka-
la, which has good climate characteristics, qua-
lifies it to be at the required level (all assess-
ments above average except July and August).
The diversity of values could help attract diffe-
rent and diverse segments of tourists through-
hout the year, and could also help create diffe-
rent types of activities related to the tourism
sector.

10

Conclusion

The topic addressed in this paper is tourism
comfort and well-being in the municipality of
El Kala. To achieve this goal, we have been used
to determine and assess the level of such com-
fort and well-being using accepted scientific
methods to systematically identify the impact
of climate on tourism activities, so that they can
later be used by anyone who has a distant or clo-
se relationship with the tourism sector (tourists,
private and public operators...). So we used the



thermal discomfort index (THI) as a benchmark
for assessing the quality of the climate and the
tourism experience and proposing appropriate
times for it during the year in El Kala. The re-
sults we get show that the comfort and well-
being conditions are excellent and very good,
they can be used as an attraction for tourists to
raise the revenues of this sector in the munici-
pality, provided that this activity is diversified
according to the category polarized during the
months and days of the year.
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