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Abstract. Throughout history, the community of Makkah has been known to make every effort to serve
the Muslims who come to perform the Haijj ritual (Pilgrimage), the fifth pillar of Islam. However, the
Hajj of 1441 H (2020) was different due to the outbreak of the new Coronavirus (Covid-19). This effect
caused numerous changes in many aspects of human life in various societies, including the community
of Makkah. While the people of Makkah were preparing to provide what they used to do every year to
support and facilitate services for pilgrims, they had to follow the instructions of the Ministry of Health
to implement many precautionary and preventive measures to avoid infection of Covid-19; most im-
portant of which is staying home. This study mainly aims to observe and analyze social-related changes
that may be present or absent for the first time in the community of Makkah during the Hajj of 1441 H.
Two main methods were used: Al-based sentiment analysis for a sample of tweets as well as a ques-
tionnaire for a random sample of Makkah residents.
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1. Introduction

Since late 2019, the outbreak of Covid-19 has
had adverse effects on almost all sectors, in-
cluding economic, health, educational and so-
cial [1], which significantly impacted many as-
pects of life, including the Haijj. In the Hajj of
1441 H, a limited number of pilgrims were al-
lowed to perform the Hajj rituals, adhering to
the instructions issued by the Ministry of Health
following specific preventive and precaution-
ary protocols to prevent the spread of the
Covid-19. This incident had a significant effect
on the feelings of individuals who found social
media platforms, particularly Twitter, as free
spaces to express their emotions, impressions,
and opinions. Several techniques have been
used in the literature to investigate the impres-
sion and feelings of individuals in social media,
one important of which is sentiment analysis.

Recently, there has been a growing interest in
sentiment tracking and analysis of news and
commentary on various social media platforms,
which has targeted several subjects of human
life, including, for instance, health [2]-[4],
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disasters [5], [6], tourism [7], [8], political [9],
[10]. Analysis of this data helps understand the
behavior and thoughts of individuals and soci-
ety about specific events and issues and predict
future trends. Many studies in the literature
have discussed numerous topics related to
tracking and sentiment analytics; nevertheless,
research studies addressing this subject in Ara-
bic have been relatively modest compared to
the English language [11]-[13].

This paper studies the feelings and impressions
of the Makkah residents towards the Hajj of
1441 H (2020), considering the changes associ-
ated with the Covid-19 pandemic. The data was
collected using two primary methods: Twitter
and guestionnaires. More than 14 thousand Ar-
abic tweets were collected and classified ac-
cording to positive, neutral, and negative clas-
ses using the sentiment analysis (SA) method
described in section 3. Finally, the impressions
of the Makkah community were obtained and
discussed according to several issues closely re-
lated to the Hajj and Eid days. These Islamic
festival days begin on the tenth day of Dhu Al-
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Hijjah month (the twelfth and last month of the
Islamic Calendar).

The remainder of the paper is as follows: Sec-
tion 2 provides a brief review of the related
studies. Section 3 describes the methodology
used in this paper, and a discussion of the re-
sults is given in section 4. Finally, Section 5
concludes this paper.

2. Related literature

Social media has become very popular and fast-
growing globally, such as Twitter, Facebook,
and Instagram. Due to the technological-related
evolution that changed how information is ex-
changed globally, the public uses social media
platforms to express their opinions. Although
many challenges are associated with social me-
dia data, social media has become the primary
source of obtaining and the most influential in
forming public opinion. Several reports and
studies discussed this issue in the literature, in-
cluding [14]-[17]. In the fourth quarter of 2021,
the average monetizable daily active users
(mDAU) reached 217 million worldwide [18].
In Saudi Arabia, about 9.9 million people use
Twitter regularly, ranking the fourth-highest
usage percentage in the world [19]. Twitter has
become one of the most popular social network-
ing sites that allow users to express their feel-
ings, opinions, and ideas. Many other uses have
enabled users to benefit from Twitter in differ-
ent aspects, for example, education [20], man-
aging business [21], socialization [19], and oth-
ers [22]-[24]. Given the great importance of
Twitter in societies, many researchers and sci-
entists have used the Twitter platform to con-
duct many studies and research in various sci-
ences. Many research attempts dealt with Hajj
and Umrah system applications from other dis-
ciplines and research areas [25]-[28]. The liter-
ature survey of this paper addresses studies that
focused on the use of social media in general
and Twitter in particular to support and develop
the Hajj and Umrah system.

Al-Sadiqg and Ahmed [29] studied the attitudes
and motives of pilgrims for using the social me-
dia websites of the General Presidency of Ha-
ramain (GPH). The authors used a question-
naire distributed among a sample of 400 pil-
grims who use GPH's social media, including
Facebook, YouTube, Twitter, Instagram, and
Google Plus accounts. The study indicated that
84.75% of the 400-pilgrim sample found that
GPH's social media helped them know the
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services provided by GPH, which shows the
significance of social media platforms to facili-
tate the performance of pilgrims' rituals.

Many techniques can perform sentiment analy-
sis (SA) for Twitter tweets [30]. Twitter tweets
were tracked, and the sentiments of the tweeters
were analyzed in various fields. For example,
[31], [32] explored sports fans' feelings on
Twitter during football matches and how their
feelings were affected by the different events
during the game. Bati [33] discussed the most
prominent big data tools and techniques used in
the SA field to collect, analyze, and represent
data related to Twitter users' feelings and im-
pressions and use these impressions as feed-
back to develop and improve the services pro-
vided. In another research, Zahrani et al. [34]
collected and analyzed nearly five million Ara-
bic and English tweets to monitor Twitter users'
impressions of the Hajj of 1437 H (2016). Ac-
cording to specific keywords related to Hajj, the
analyzed tweets were classified into two main
categories, spatial and temporal. The analysis
results showed a significant discrepancy in the
impressions of the tweeters between positive,
negative, and neutral due to many events that
occurred during the pilgrimage, including spir-
itual and faith values that represent positive im-
pressions. In contrast, the stampede in Mina,
which caused some deaths, represents negative
impressions.

The above-discussed studies show the im-
portance of using social media to observe indi-
viduals and communities' opinions, percep-
tions, and feelings, which can support recom-
mendations to decision-makers and officials.
Due to the changes caused by the Covid-19 that
had a significant impact on the whole world, the
Hajj season is not immune to these changes.
Therefore, this paper mainly aims to investigate
the social-related changes that occurred during
the Hajj season of 1441 H within the commu-
nity of Makkah.

3. Methodology

The research methodology used in this paper
mainly consists of four steps summarized in
Figure 1. The first step begins with reviewing
the literature and previous studies related to
tracking and analyzing the impressions and
feelings of individuals in societies. Data collec-
tion is the second step that uses two methods to
collect data from the Makkah community. The
first was conducted through a questionnaire,
and the other by collecting tweets from the
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Twitter platform. Data analysis is the third step
in which appropriate analysis procedures are
applied. Finally, the last step includes the
presentation of the results and discussion. An
additional explanation for each step is given as
follows:

Reviewing Literature

Data Collection
Questionnaire Tweets

Data Analyses

Results and Discussion

Figure 1. Methodology

3.1. Reviewing the literature

Reviewing previous research studies is an es-
sential part of starting any research. It allows
the researcher to investigate the last steps to
handle similar problems and determine the re-
search gaps. The previous section of this paper
discussed some of the studies related to this pa-
per's topic.

3.2. Data collection

The data collection process consists of two
main methods:

The first method is based on a 12-item ques-
tionnaire in which a random sample of 155 peo-
ple from the Makkah community voluntarily
participated. The questionnaire covers some in-
formation about the aspects of Hajj 1441 H,
given in Table 1.

Table 1. Questionnaire items

Item
” Nationality
S
g_ Gender
g’ Educational level
a Age
The similarity in the attendance of Eid prayers for the Hajj season of 1441 H compared to previ-
ous years
The similarity of family gathering for breakfast on Eid for the Hajj season of 1441 H compared to
previous years
The continuation of the Eid celebration activities during the days of 11-13 Dhu al-Hijjah for the
= | yearof 1441 H
:)-’_ The similarity of Eid celebration in the Hajj season of 1441 H compared to previous years
©
T The degree of traffic congestion in Makkah during the Hajj season of the year 1441 H compared
S | toprevious years
The presence of volunteers in Makkah to serve pilgrims in the year 1441 H compared to previous
years
The extent to which Makkah residents are interested in purchasing Eid-related goods in the Hajj
season of 1441 H compared to previous years
The presence of street vendors during the Hajj season of 1441 H compared to previous years
43 https://journals.kau.edu.sa/index.php/JENGSCI
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The second method is based on collecting
tweets from Twitter users within the holy city
of Makkah using the Twitter application pro-
gramming interface. The number of tweets used
in this paper was about 45,000 tweets collected
during the first 20 days of Dhul Al-Hijjah
month, using a set of keywords including
(e s_)LL:é}“ ‘?L;j cc\.;ﬂ\ ¢ :\.ﬂ)c ¢ J:.J\ ¢ aaloll
cJ:ud\ 3ha g c&‘)\}ﬁ: SZ\.:\M‘ ‘Géj‘ ‘?-);j‘-

3.3. Data analysis

Pre- Text

processing

eData cleaning
eLetter normalization
*Elongation Removal

representation

oSkip-gram
*Word embedding

Data analysis is the third step of the methodol-
ogy used, in which appropriate analysis meth-
ods were applied to analyze the data, and ex-
tract and visually present the results. Firstly, the
questionnaire data were analyzed using essen-
tial statistical tools from which results and in-
formation were obtained and then visually rep-
resented using statistical charts.

Secondly, the collected tweets were analyzed
using three main stages: preprocessing stage,
text representation stage, and model architec-
ture stage, as shown in Figure 2 [12], [13].

Model

architecture

*CNN
*STM
eSoftmax layer

Figure 2. Components of the applied system

Stage 1. Data preprocessing:

The data preprocessing stage (also referred
to as data normalization) is the primary
stage in all SA methods. It includes a set of
operations to process the source data in an-
other format that allows it to be processed
effectively. The procedures applied in this
stage are identified according to the nature
of the data and the application [18]. How-
ever, the preprocessing steps involved in
this work are as follows [13]:

e Data cleaning: meaningless words and
symbols are removed, including URLS,
punctuation marks, special characters,
and diacritics.

o Letter normalization: In this step, the
different forms of letters are recognized
and unified, such as the letters {I,) J }
are mapped to {'}, {3 } is mapped to {o
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} and {s} is mapped to {s}, as dis-
cussed in [23].

e Elongation Removal: Repetitive char-
acters and letters are removed, such as
LI a8l WY VY,

Stage 2. Text representation:

The skip-gram model is used to construct a
new word embedding. The texts are
represented as a 2D matrix mxn, where m
is the number of words and n is the

embedding dimension, set to 300.

Stage 3. Model architecture

This stage presents two consecutive
phases, Convolutional Neural Networks
(CNN) and Long Short-Term Memory
(LSTM) models. CNN model is used to
extract features that are not expressed by
the embeddings, whereas LSTM model
detects the correlation between extracted
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features. The output of LSTM is entered
into softmax layer to generate the
probability distribution of sentiment
classes (i.e., positive, neutral, and
negative). More details of the applied
system components can be found in [12],
[13].

3.4. Results and discussion

The result and discussion section is the last step
of the research methodology used in this paper,
where the obtained results are presented and
discussed.

4. Results and discussion

This section provides the impressions of the
Makkah community for the changes associated
with the Hajj of 1441 H.

4.1 Questionnaire analysis results

The questionnaire data was collected for 155
participants during the Eid days in ten different
locations in the holy city of Makkah. The re-
sults of the questionnaire were analyzed using
essential statistical functions.

4.1.1 Demographic data

Figure 3 and Figure 4 show the nationality and
gender of individuals who participated in the
study questionnaire, respectively. Saudis repre-
sented 83.9% of the participants, whereas
16.1% were non-Saudis. The participation of
females was more extensive with 62.6%, com-
pared to males, whose participation did not ex-
ceed 37.4%.

w Sauch citizens
® Non-Saudi citizens

Figure 3. Percentage of participants according
to nationality
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u Miale

u Female

Figure 4. Percentage of participants according
to gender

The results show that the most significant pro-
portion of the participants were university grad-
uates with 60%, followed by post-university
with 28.4%, as shown in Figure 5.

M Bachelor

Figure 5. Percentage of participants according
to educational level

Figure 6 shows that 79.5% of the participants
were between 20-and 50 years old, while only
1.3% were under 20-year-old.

iR
M GGl 260500

LR

Inadifa

I 10

B 320%
[ e | I
[T | —
Lesstham 2030 3040 40-50 A0-50 Mare than
20 years G0 venrs

Figure 6. Percentage of participants according
to age
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4.1.2 A comparison between the attendance
for the Eid prayer of Hajj 1441 H and
previous years

Figure 7 illustrates the participants' perception
of the similarity in the attendance for Eid pray-
ers in Hajj of 1441 H compared to previous
years. Results show that 2.6% strongly agree
that the attendance of the Eid prayer of Hajj
1441 H is like previous years, whereas 25.8%
strongly disagree. The results indicate an in-
crease in the attendance to Eid prayers for the
Hajj of the year 1441 H compared to the previ-
ous years. This increase is because most of
Makkah's people were not busy serving the pil-
grims that year due to adherence to Covid-19
precautionary measures.

Noresponses [N 31.0%
Strongly Agree [l 2.6%
Agree [N 3.4%
Undecided NN ©.7%
Disagree [N 22.6%

Strongly disagree |GGG 25 8%

00% 5.0% 10.0% 150% 20.0% 250% 30.0% 35.0%

Figure 7. Participants' perception of the simi-
larity in the attendance of Eid prayers in 1441
H compared to previous years

4.1.3A comparison between the gathering of
families for breakfast on Eid for the
Hajj season of 1441 H and previous
years

Figure 8 shows that most of the participants be-
lieve that the gathering of families for breakfast
on Eid for the Hajj of 1441 H is different than
previous years, with a total of 54.9%. These re-
sults denote a significant social-related change
in the society of Makkah for the first time. Be-
cause of allowing a limited number of pilgrims
to perform Hajj in 1441 H, families of Makkah
society had the opportunity to have their Edi's
breakfast together this year, which rarely hap-
pened in the previous years.
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Strongly Agree [N 11.6%
Agree [N 19.4%
Undecided [ 14.2%
Disagrec NI 28.4%

Strongly disagree  [IEENEGEGEGEGEG—_—_— 26.5%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0%

Figure 8. Participants' perception of the simi-
larity of family gathering for breakfast on Eid
days in 1441 H compared to previous years

4.1.4A comparison between the continuation
of the Eid celebration in Hajj 1441

Figure 9 shows that the most significant per-
centage of participants (72.3%) did not extend
the celebration of Eid in 1441 H to several days
after the day of Eid. The limitation of the Eid
celebration to only one day could be due to the
continued spread of the COVID-19 pandemic.

B0.0%

72.3%

TO0%
G0
F0.0%
J0.0%%
30.0%%
20.0%
10.0%

0.0%

Yes M
Figure 9. Participants' perception of the contin-

uation of the Eid celebration in 1441 H com-
pared to previous years
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4.1.5A comparison between the Eid celebra-
tion of Hajj 1441 H and previous years

Figure 10 shows the percentage of those who
noticed the presence of celebration manifesta-
tions in Makkah during the Hajj of 1441 H. A
total of 17.4% (for both: "yes definitely" and
"yes, to some extent™) believe that the celebra-
tion manifestations during Eid days of Hajj
1441 H are similar to previous years, while the
most significant percentage of participants,
53.5% believe that there were no celebration
manifestations. This result is consistent with the
analysis of the previous question that the cele-
brations did not extend to the rest of Eid days.

Yes, definitely [JJj 5.8%

Don'tknow | N 29.0%

vo I <5

Yes, to some extent - 11.6%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Figure 10. Participants' perception of the pres-
ence of celebration manifestations of Eid of
Hajj 1441 H compared to previous years

4.1.6 A comparison between the degree of
traffic congestion in Makkah during
the Hajj season of 1441 H and previ-
ous years

The results indicate that 83.2% of the partici-
pants found that the traffic congestion was
lower than in previous years, as shown in Fig-
ure 11. In contrast, about 3.2% of the partici-
pants believed that the degree of traffic conges-
tion was the same or greater than the previous
years.
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Same | 1.3%

Don’tknow [ 13.5%

Less |, s5.2%

More | 1.9%
0.0% 200% 40.0% 60.0% 80.0% 100.0%

Figure 11. Participants' perception of the traf-

fic congestion degree in Makkah during the

Hajj season of 1441 H compared to previous
years

4.1.7 A comparison between the presence
of volunteers in Makkah to serve pil-
grims during the Hajj of 1441 H and
previous years

The results illustrate that 47.1% of the partici-
pants believed that the presence of volunteers is
less in Hajj 1441 H compared to previous years,
as shown in Figure 12. The results show that
49% of the participants are unaware of the pres-
ence of volunteers who serve pilgrims, which is
due to the adherence to the instructions of the
Ministry of Health to stay at home.

Same [ 1.3%

Don’tknow | 9.0%

More [ 2.6%

Less N 7 1%

0.0% 10.0% 20.09 30.0% 40.0% 50.0% 60.0%

Figure 12. Participants' perception of the pres-
ence of volunteers in Makkah to serve pilgrims
during the Hajj of 1441 H compared to previ-
ous years

4.1.8 A comparison between the interest of
Makkah residents to purchase Eid-
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related goods in the Hajj season of
1441 H and previous years

Figure 13 shows that 45% of participants be-
lieved that the interest in purchasing Eid-related
goods in the Hajj season of 1441 H is less com-
pared to previous years. This observation re-
sults from the fear of many people from being
in public places due to the outbreak of Covid-
19. The results also show that 47% were una-
ware of the difference.

Same I 2%

Don'tinow [, a7

More - 6%

0% 10% 20% 30% 40% 50%

Figure 13. Participants' perception of the inter-
est to purchase Eid-related goods in the Hajj
season of 1441 H compared to previous years

419 A comparison between the presence
of street vendors during the Hajj sea-
son of 1441 H and previous years

The results in Figure 14 demonstrate that the
most significant percentage of the participants,
49%, are unaware of whether there are street
vendors. However, 46.5% of the participants in-
dicated that the presence of street vendors was
lower than in previous years.
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Same 3.9%
Don’tknow 49.0%
More = 0.6%
Less 46.5%

0.0% 10.0% 20.0% 30.0% 40.0% 350.0% 60.0%

Figure 14. Participants' perception of the pres-
ence of street vendors during the Hajj season
of 1441 H compared to previous years

4.2 Tweet's analysis results

Several keywords were used to collect tweets
from the Twitter platform. The collected tweets
are then analyzed, and SA values are extracted
according to the method used in [12], [13]. It
should be noted that the average SA score for
all tweets is between 1 and 5, where 1 repre-
sents the minimum sentiment value of "not
quite satisfied" and 5 represents the maximum
sentiment value of "extremely satisfied."

4.2.1 Analyzing tweets using specific key-
words related to Hajj
4.2.1.1 Analysis of the tweets of Makkah
people for the keyword "4é e
(""Arafa).
During the Hajj days of 8-13 Dhu Al-Hijjah
1441 H, the number of tweets collected that in-
clude the keyword "4 =" within the city of
Makkah was 977, 59% of which were rec-
orded on the 9" of Dhul Al-Hijjah, as shown
in Figure 15. Results show that the SA rate
ranged between 4.02 to 4.75, and the overall
average was 4.38 for all days, reflecting the
happiness of the tweeters, especially on day 9.

Figure 16 shows the sentiment classes rate of
tweets for the keyword "4é = " which were
categorized into three classes: positive, neu-
tral, and negative. The results show that posi-
tive tweets recorded the highest rate in all Hajj
days, while negative tweets were the lowest.
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Figure 15. SA rate for tweets that include the keyword"4é =" ("Arafa ")
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Figure 16. Sentiment classes for tweets that include the keyword "4 =" ("Arafa")

4.2.1.2 Analysis of the tweets of Makkah
people for the keyword ""glaall"
("Al-Hujaj")

For the keyword "gléaﬂ," 169 tweets were col-
lected during the Hajj days (8-13 Dhu Al-Hi-
jjah), 55.6% of which were recorded on the 8™
of Dhul Al-Hijjah, as shown in Figure 17. The
results show that the SA rate ranged between
3.4 and 4.8, with a total average of 4.15,
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indicating the happiness rate and satisfaction of
the tweeters on most Hajj days.

Figure 18 shows that the rate of positive tweets
was the highest on all Hajj days except for the
tenth day, where the neutral tweets were the
largest due to the emergence of some news re-
lated to the movement and transportation of pil-
grims.
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Figure 17. SA rate for tweets that include the keyword "zl ("Al-Hujaj")
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Figure 18. Sentiment classes for tweets that include the keyword "zsal" ("Al-Hujaj")

3.2.1.3 . Analysis of the tweets of Makkah
people for the keyword ""aad)"
("Eid"™)

Regarding the keyword "=l the number of
tweets collected was 12,165 recorded during
the days of 9-14 Dhu al-Hijjah. The largest per-
centage of tweets was recorded on day 9 of
Dhul Al-Hijjah with 42%, as shown in Figure
19. The results show the SA rate was between
3.69 and 4.33, with a total average of 3.97 for

50

all Hajj days, indicating high satisfaction and
happiness of the tweeters in the celebration of
Eid.

Figure 20 shows the rate of tweets categorized
as positive, neutral, and negative tweets for the
keyword "Eid". The figure shows that positive
tweets were the most common on all days of
Hajj except for days 12 and 13, where neutral
tweets were the most.
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Figure 19. SA rate for tweets that include the keyword "x=1I" ("Eid")
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Figure 20. Sentiment classes for tweets that include the keyword "x=1" ("Eid")

3.2.1.4. Analysis of the tweets of Makkah
people for the keyword "'zl
(""Hajj*)

Figure 21 shows the percentage rates of 1,442

tweets collected for the days of 1-13 Dhul Al-

Hijjah, including the keyword "z~!1". The rec-

orded results show that days 8 and 9 Dhul Al-

Hijjah were the largest, with 31.5% and 23.2%,
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respectively. The results show that the SA rate
before day 8 (i.e., before starting Hajj rituals)
was between neutrality and satisfaction de-
grees. In contrast, the SA rate changed on day 8
from less than satisfaction degree (3.59) to
higher than satisfaction degree (4.28). In other
words, the start of the Hajj rituals shows a pos-
itive impact on the emotions and feelings of the
tweeters, which reflects their happiness.
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Figure 22. Sentiment classes for tweets that include the keyword "z~I" ("Hajj")

Figure 22 presents the sentiment classes rate of
tweets that include the keyword "z~1I" ("Hajj")
for the days 8,9 and 10 Dhul Al-Hijjah. The re-
sults show that the positive tweets achieve the
highest rates on all days, which indicates the
happiness and positive impression of the Mak-
kah people for the coming hajj days, especially
on the days 8 and 9 Dhu Al-Hijjah.

Moreover, most tweets under the neutral senti-
ment category include news related to Hajj
events, instructions, and regulations. Most of
the negative impressions of the tweets include
feeling sad about not being able to see roads,
shops, hotels, restaurants, and other places as
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crowded with pilgrims as they were in the pre-
vious years.

3.2.2.  Analysis of tweet types

Figure 23 shows the type of tweets in the origi-
nal tweet, retweet, or replied tweet. The most
significant proportion was the response to
tweets among users, with 43% of the total
tweets, which indicates the large volume of par-
ticipation and interaction by replying to original
tweets. The percentage of original tweets and
retweets was 36.2% and 20.5%, respectively.
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3.2.3.  Analysis of tweet source

Figure 24 presents the primary sources through
which the tweets were posted. Most tweets

were posted through iPhone devices with
77.3%, followed by devices running on An-
droid systems with 19.3%, and then Web Apps
with 2.2%.

0% 10% 20% 30% 40% 50%
Figure 23. Tweet types
s0%  773%
60%
40%
19.3%
20%
. 2.2% 0.4% 0.4% 0.2% 0.2%
0% N

Twitter for Twitter for Twitter Twitter for Tweetbot Instagram

iPhone Android Web App

Others

iPad for iOS

Tweet source

Figure 24. Tweet sources

5 Conclusion and future work

In this paper, the most prominent social aspects
of the Makkah community during the Hajj sea-
son of 1441 H were studied and analyzed, fo-
cusing on the social-related changes in the life-
style of the Makkah community under the cir-
cumstances of the COVID-19 pandemic com-
pared to previous Hajj seasons. Two methods
were used to collect data from the Makkah
community using a questionnaire and the Twit-
ter platform. The results show an increase in the
Eid prayer of Hajj 1441 H attendance compared
to previous years, which is one of the new so-
cial manifestations that does not usually occur.
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The results also reveal that families are more
interested in tacking Eid of Hajj breakfast to-
gether in 1441 H compared to previous years.
In addition, this paper noticed some other ob-
servations that emerged in Hajj of 1441 H due
to COVID-19, including Eid celebration mani-
festations, traffic congestion, presence of vol-
unteers, interest in shopping, and the presence
of street vendors.

The analysis results for 14,753 tweets showed
positive results for sentiment analysis, where
the overall rate of sentiment analysis ranged be-
tween satisfaction and more than satisfied. Fur-
thermore, happiness was noticeable in the

https://journals.kau.edu.sa/index.php/JENGSCI



King Abdulaziz Journal: Engineering Sciences, 2022 Volume 32 No 1 pp.:41-57, O DOL:xx.xxx/

tweets during all the days of Hajj, especially af-
ter the start of the Hajj rituals. On the other
hand, some tweets contained feelings of long-
ing and sadness for not seeing the places of
Makkah crowded with pilgrims, compared to
previous years, which were classified as nega-
tive tweets.

Future work may include using data mining
tools to study the impact of COVID-19 on hu-
man lifestyle in the cities of Makkah and Me-
dina. In addition, the study will continue to col-
lect and analyze tweets from the Makkah and
Medina communities and conduct comparative
studies before and after the end of COVID-109.
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