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ABSTRACT

Maritime Search and rescue centers are the first centers to be urgently connected ta\after maritime accidents. These
centers have duties such as search and Rescue, Medical first aid, Maripe Pollution Control, and Maritime Safety
Control. The increase in the number of vessels in the northwestern Persian Gulf and the passage through the
Arvandrood crater and the occurrence of frequent maritime accidents in‘the area and the need to pay attention to the
requirements of the provisions of the International Convention on maritime search and rescue (SAR) became an
incentive for this article. The study was conducted using the questionnaire method and interviews with experts from
Marine Search and rescue centers, marine.communications experts,search and rescue vessel commanders and crew,
emergency vessel commanders, as well.as those invalved in the Arvandkenar Marine Search and Rescue Center. The
comparison of average ratings in the Friedman test showed that/among internal factors, the highest average was
assigned to personnel training with a rating 0fi4.83, and among external factors, the highest average was assigned to
political conditions with a rating of 4.75. According to the results of the Eisenhower Matrix, the factors of human
resources training, the updating of equipment, the political conditions of the region and the world, and the military
and security conditions of the region, were included in the factors of importance and urgency, the existence of maritime
search and rescue stations, the observance of maritime conventions, in the factors of importance and non-urgency, the
cultural and social situation, in the part of low and’immediate, and in the part of low and non-urgency, the factors of
economic conditions of the‘people of the region.

Keywords: Maritime Search and Rescue Center, Maritime Safety, Arvandkanar Port, Persian Gulf, Swara Fuzzy,
Eisenhower Matrix.

1. INTRODUCTION
Due to the limitation of food ,and mineral resources on land and the need for the presence and expansion of human

activity in the seas, today/more than 90% of the world's freight is transported by sea (Nobahar et al., 2020). Arvand
Search and Rescue Center is located in Arvandkenar at a distance of 16 miles from the mouth of Arvandrood and in a
geographical location: N 252 58 29 and E 369 30 048 after its establishment in 2018, it has led and completed more
than 700 naval search and rescue operations in 16 years and has played a fundamental and undeniable role in saving

recovery, and rescue of valuable objects lost at the bottom of the deep sea, including black and white boxes of aircraft
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and underwater vehicles (Zhang et al., 2019). Accordingly, serious attention should be paid to dealing with marine
accidents and biographies in the Persian Gulf and domestic waterways and improving safety on these routes, as well
as examining and recognizing the most important factors affecting this issue. Therefore, the study has tried to identify
the priority of these factors while examining the determinants of marine biographies and accidents in the northwestern
Persian Gulf and the vital role of the Arvand Maritime Search and Rescue Center.

2. MATERIALS AND METHODS

First, the effective factors are refined and selected using the Friedman test. In this test, the zero hypothesis is based on
the uniformity of the mean rank. In the final step, these factors will be ranked using the Swara fuzzy method. Fuzzy
SWARA will be used to prioritize factors that improve the efficiency of the Arvand Marine Search and Rescue Center.
In this method, each specialist determines the importance of each criterion based on his implicit knowledge,
information, and experience, so that the most important criterion will take first place and the least important of them
the last place, and then the weight of each factor will be determined by the average value obtained for.each of the
criteria by the experts. The Swara method is based on the opinions of experts and is considered,asjudicial method. In
this method, experts can consult each other, which makes the results obtained more accurate than‘the results obtained
in other methods (Kiani-Mavi et al., 2017). The research data was also analyzed using’SPSS, and Excel software, and
finally, the most important factors affecting the Arvand Marine Search and Rescue Centerswere prioritized. The
statistical community of this study includes marine communications experts, Mariné Search and Rescue Center
experts, search and rescue vessel commanders and crew, emergency vessel commanders, and accident victims, a total
of 1,451 people. A random sampling method was used to determine the sample size. Using the Cochran formula, the
sample size was 304.

3. RESULTS

First, the Friedman test was used to determine the average ranking of factors.affecting marine search and rescue
operations refine the factors, and select them. Based on the gesults of this-test, the zero assumption that there was no
difference in the average rating of the factors was rejected./Based on the results extracted from the Friedman test, four
internal factors with the highest rated average’and more importantly were selected as the main factors and variables
in the internal factors section of the study,/and all analyses were carried-out on these factors. Comparing the average
grades in the Friedman test shows that.ameong the factors based on the results obtained from the Swara phase method,
among the internal factors, four factors are human resources training, up-to-date and equipped floats, Marine Search
and rescue stations, and following the comprehensive maritime regulations according to the maritime conventions
with a final weight of 0.4526, 0.2939, 0.1643"and 0.0892, and among the external factors, four factors are the political
conditions governing the world and the region, the military and security conditions of the region, the cultural and
social conditions and economic conditions, especially economic conditions, Indigenous people with final weights of
0.5012, 0.2122, 0.1451 and 0.1415 are of the greatest importance, respectively.

4. DISCUSSION AND CONECLUSION

By combining the results/obtained from the Swara fuzzy technique and the important points found in direct interviews
with experts and specialists on the subject of maritime surveillance and rescue, the above-mentioned factors were
includeddn the Eisenhower matrix based on importance and urgency. Based on this, the factors of manpower training,
the up“to date of equipment, the political conditions of the region and the world, and the military and security
conditions of the region, in part“of the most important and urgent factors, the existence of sea search and rescue
stations, compliance with maritime conventions, In the most important and non-urgent part, cultural and social
conditions were placed, in the less important and urgent part, and in the part of less important and non-urgent factors,
the factors of the economic conditions of the people of the region were placed.
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Table 1- Cronbach's Alpha Coefficient Calculation Results

Factors Coefficient
Maritime Search and Rescue (SAR) Stations 0.81
Up-to-Date and Well-Equipped Vessels 0.76
Internal Personnel Training 0.87
Compliance withsthe Provisions of International Maritime 071
Conventions '
Political Conditions Governing the World and the Region 0.87
Economic Conditions of the Native People of the Region 0.83
External . .
Cultural and Social Conditions 0.70
Military and Security Conditions Governing the Region 0.74
Source: ResearchyFindings
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Table 2- Eisenhower’s Importance and Urgency Matrix

Important

Decide
Schedule a time to do it.

Delete
Eliminate it.

Not Urgent

Do
Do it Now.
c
[<5]
2
Delegate S
Who can do it for you.

Not Important

Source: Kiani -Mavi etal., 2017
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Table 3- The Results of Friedman's test in Determining the Ranking of Internal and External Factors
Affecting Arvandkanar Maritime Search and Rescue Center

Factors Meaningfulness Rank Average Rank
Failure to fix known problems 0.00 3.71 7
Human error and causes of hardware accidents 0.01 2.59 10
Manpower training 0.00 4.70 1
Up-to-date and equipped vessels 0.00 4.66 2
Cognmvz_a ergonomics and organizational 0.00 389 3
ergonomics
Job satisfaction of maritime search and rescue
Internal members 0.00 241 9
Skill-based error and misconceptions 0.01 3.34 6
Compliance with comprehensive maritime
- - " . 0.00 4.10 4
regulations according to maritime conventions
Infractions 0.00 3.66 5
Maritime search and rescue’(SAR) stations 0.01 4.42 3
Marine accident regulations,and requirements 0.00 3.31 6
Pol_ltlcal conditions governing the‘world and the 0.00 4.89 1
region
Military and security conditions'of the region 0.00 4.82 2
Organizations effective in maritime accidents 0.00 2.30 10
Economic conditions of the people/of the region 0.00 4.14 4
External - e
Ignoring kulesyand procedures by officials
. o 0.00 3.51 5
outside the organization
Position reliability: 0.00 2.25 9
Sogial  and cultural conditions 0.00 4.19 3
The sea and its special conditions 0.00 2.55 8
Marine activities 0.00 3.1 7

~ Source: Research Findings

S8 saylre —€ Jgus

Table 4- Fuzzy scales

Linguistic scale

Triangular fuzzy number

Much less important
Very less important
Less important
Moderately important
Equally important

(0.222, 0.25, 0.286)
(0.286, 0.333, 0.4)
(0.4, 0.5, 0.667)
(0.667, 1, 1.5)
1,1,1)

Source: Chang, 1996
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Table 5- The parameters of the relative weights of the internal and external factors that affect the Arvand
Maritime Search and Rescue Centre and the Fuzzy SWARA method

Factors 5 k; q;

Personnel training 1 1 1 1 1 1
Up-to-date  and equipped o, o5 061 16 15 182 0581 0669 0725
vessels
Compliance with

Internal i iti
comprehensive maritime o611 15 182 2 25 02210 0325 0429
regulations  according  to
maritime conventions
Marine search and rescue ., o5 e 16 15 182 O0L4L 0232 0316
stations
Existing military conditions
that have an active presence in 1 1 1 1 1 1
the region for several reasons
Political conditions governing

External the world and especially the 1 1 1 2 2 2 0.5 0.5 0.5
region
Social and cultural conditions 087 1 15 1.87 2 2.5 0.2 0.27 0.299
Economic conditions,
especially  the  economic 04 05 /0.87 1.4 15 187 0.18 0.187 0.219

conditions of the native people

Source: Research Findings
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Table 6- The Final Weights of the Factors Affecting Arvandkenar Maritime Search and Rescue Center with the

Fuzzy SWARA Method
Factors Wj Defuzzification ~ Normalization

Personnel training 0642 0.823 1.119 0.8234 0.4526
Up-to-date and'equipped vessels  0.421 0.551 0.732 0.5622 0.2939
Compliance with'‘comprehensive

Internal maritir_ng regulation_s according 0.171 0.279 0.439 0.2812 0.1643
to maritime conventions
Marine ~ Seareh ~ and™ rescue g9 191 0323 0.1956 0.0892
stations

1.8934 1

Existing military conditions that
have“an active presence in the 0.992 1.189 1.231 1.0989 0.5012
region for several reasons
Political conditions governing
the world and especially the 0.495 0.578 0.623 0.5567 0.2122

External region
Social and cultural conditions 0.197 0.287 0.369 0.2876 0.1451
Economic conditions, especially
the economic conditions of the 0.121 0.190 0.275 0.1765 0.1415
native people

2.2320 1

Source: Research Findings
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Table 7- Ranking of the most important factors affecting Arvandkenar Maritime Search and Rescue
Center in the Eisenhower Matrix

Important

Marine Search and Rescue
Stations.
Compliance with
Comprehensive Maritime
regulations According to
Maritime Conventions.

Not Urgent

Existing Military Conditions that have

Personnel Training.
Up-to-date and Equipped Vessels.

an Active Presence in the Region for
Several Reasons.
Political Conditions Governing the
World and Especially the Region.

Urgent

Economic Conditions,
Especially the Economic
Conditions of the Native

People.

Social and Cultural Conditions.

Not Important

“Source: Research Findings
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