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Abstract

The global oceans and seas are broadly balkanized into 66 large Marine Ecosystems (LMEs),
and the Red Sea is the number 33 of these LMEs. Moreover, they provide job opportunities for
millions of people and generate about three-quarters of the world fish production annually. The
Red Sea (LME#33) is believed to be the saltiest and warmest sea among these LMEs.

The main aim of this paper is to suggest policy solutions as proper planning
strategies for the Red Sea countries to restore the depleted naturally fish stocks and
to sustain natural fisheries stocks to achieve socio-economic and environmental goals in
the coming years.

The methodology used in this research is a merge of descriptive and analytical
approach. The analytical research focusses on the main causes and losses that led to
depleting natural fisheries stocks in the Red Sea such as (overfishing, Illegal,
Unreported, and Unregulated (IUU) fishing, coastal development, and climate
change). This research analyses the data collected from the literature and the
SWOT analysis outcomes to investigate the current status-quo and to propose
alternative solutions for the natural fish stock depletion in the Red Sea.

Keywords: The Red Sea, Fisheries, SDG 14.4, Socioeconomic, Overfishing, ITUU
fishing.
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1. Introduction
Oceans represent almost three-quarters of the total fish production globally, and they yield about
$13 US trillion yearly (Sherman, 2019).

The Red Sea is number 33 (LME #33) and it is one of the youngest, warmest, and saltiest seas in
the world due to the high evaporation rate, also because no rivers flow into it, and the low
rainfall quantity (Sheppard, 2019). In addition, it is a semi-enclosed basin, also located between
Africa and the Arabian Peninsula, the length of the Red Sea is approximately 2250 km, and its
maximum width in the South about 355 km, and its average depth about 500 m (Binnaser, 2021).
Moreover, in the South of the Red Sea is linked with the Indian Ocean via Bab al Mandeb,
whereas in the North, it is separated by the Sinai Peninsula to the Gulfs of Agaba and Suez. Also,
there are eight countries located along the Red Sea, namely Djibouti, Egypt, Eretria, Israel, Saudi
Arabia, Sudan, and Yemen (See Figure 1). About 28 million people live along the Red Sea
Coastline, which is deemed as a low population rate. While, Jeddah is the highest city of the Red
Sea in terms of population density with about 4 million people (Zeeshan Habib & Thiemann,
2022).

Fisheries in the Red Sea have existed for thousands of years. In addition, the Red Sea is
characterized by low fish productivity or oligotrophic ecosystem and has about 1200 species of
fish (Al-Rashada et al., 2021). Furthermore, the fish production in the Red Sea is distributed
according to the variations of water salinity and temperature (Maiyza et al., 2022). Moreover, it
has high biodiversity and a relevant environment for many marine species because the LME #33
has coral reefs and mangroves forests (Gardens, 2021). In addition, natural fisheries play a
significant role in raising countries' Gross Domestic Product (GDP), food security, and saving
job opportunities. Furthermore, the Red Sea natural Fisheries are divided into three main fishing
types, small scale fishing where fishers use small fishing boats and fish near the coastline
(artisanal), commercial (purse seiners, and trawling), and sport or entertainment fishing.

On the other hand, human activities such as overfishing, I[UU Fishing, marine pollution, and
climate change has a significant impacts in depleting the natural fisheries stocks in the Red Sea.
Furthermore, the world economic crisis may lead to some Red Sea countries to change their
priorities and policies from fisheries economy to shipping and harbors optimization industry
(Fine et al., 2019) .

This research analyses the data collected from the literature. Moreover, the SWOT
analysis is a strategic tool in hand decision-makers to evaluate the natural fish
stocks of the Red Sea. In addition, SWOT analysis determines the internal and
external impacts that are depleting the natural fish stocks of the Red Sea and
making it a healthy and more productive ecosystem to meet the objectives.
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Figure (1): The Red Sea
Source: (Sheppard, 2019).

2. Fisheries

There are five countries of the Red Sea operate fisheries fleet in the region namely Egypt,
Eritrea, Saudi Arabia, Sudan, and Yemen. Moreover, the fish production increases in the
direction of the South. Egypt and Yemen have the oldest fleets and represent about two-thirds of
the total Red Sea fish catching, Saudi Arabia has the most modern fleet. Furthermore, Eritrea and
Sudan are not exploiting their marine resources optimally (Sheppard, 2019).

Artisanal fishing (small scale fishing) in comparison to commercial fishing (trawling and purse
seiners) where the artisanal fishing enhances the sustainability of marine resources, and the
economic return is almost the same for the Red Sea countries (Sheppard, 2019).

On the other hand, blast fishing using dynamite or destructive fishing methods, especially along
the Egyptian coastline, has affected coral cover, and reduced fish quantity and biomass.
Moreover, shark finning is endangered sharks in the Red Sea because fishers take shark's fins,
and through the rest to the sea. Moreover, bycatch threatens sea turtles in the Red Sea despite the
fact they are not targeted by fishers, and all of these practices have affected food chain and
damaged biodiversity of the Red Sea (Sheppard, 2019).

There are some threats that cause adverse impacts on fisheries stocks they are as following:
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2.1 Overfishing
In the beginning of the 1990s, the issue of overfishing has begun in the Red Sea due to the
absence of states control, and noncompliance to fishing laws by fishers including the use of

modern fishing techniques. Moreover, they use destructive methods such as dynamite or
bombing fishing and they use poison in fishing such as cyanide so fishing rates are quicker than
reproduction. On the one hand, some marine species have slow growth rates and late sexual
maturing such as serranidae and sharks (Shellem et al., 2021). In addition, sea cucumber has
been reported as overexploited in the Egyptian Red Sea coastline and along Saudi Arabia
western coastline and in the gulf of Aqaba (Hasan, 2019), also overfishing deplete fisheries
resources from reefs ecosystem (Solami, 2020).

On the other hand, Marine Protected Areas (MPAs) are one of the most powerful techniques for

protecting vulnerable fisheries resources from human activities, but they are not sufficient in all
the Red Sea regions. Furthermore, they are not suitable for highly movement marine species
(Akhmadeeva, 2021). Thus, all of the mentioned reasons have depleted the natural fisheries
stocks in the Red Sea.

However, concerned authorities can use some methods to habilitate the exhausted natural
fisheries stockpiles in the Red Sea such as by determining the catch size and quantity, and using
specific fishing methods, as well as detecting no take zones and seasons.

2.2 Illegal, Unreported and Unregulated (IUU) fishing

IUU Fishing represents about 20 percent and may reach 50 percent of the total fish catch in some
regions globally due to the absence of the political will for law enforcement and monitoring. In
the last decade, the illegal fishing has increased in the Red Sea especially in the Southern region
(Djibouti, Eritrea, and Yemen) as a result of the Yemeni civil war and due to the absence of
Yemeni state control over its fisheries resources. Therefore, the conflict in the southern region

over fisheries stocks between alien fishing boats and global navy ships have increased (Devlin et
al., 2021).

The main function of MPAs in the Red Sea is to protect marine species from extinction either
targeted or non-targeted (Gajdzik et al., 2021). However, the size of MPAs in the Red Sea is
insufficient and the absence of enforcement to fishing laws are significant hindrances to guard all
endangered or threaten marine species (Akhmadeeva, 2021).

In this regard the Egyptian authorities seek to protect its fisheries stock and endangered or
threatened marine species in the Red Sea such as (Dugong, shark, and sea turtles) by expanding
mesh sizes of trammel nets to prevent bycatch in the Gulf of Suez (Saber et al., 2022), preventing
fishing during spawning season (Gewida et al., 2021) and detecting no-take zones (Akhmadeeva,
2021), preventing issuing new licenses for fishing boats and preventing fishing for 3 months in
the Red Sea. However, there is a regional issue regarding fisheries laws enforcement and
management to sustain natural fisheries stock (Sheppard, 2019).

According to IUCN Red List, some marine species in the Red Sea such as dolphins (Mahdy et
al., 2021) and dugongs are listed as vulnerable due to sharks, rays attacks, and gill nets (Nasr et
al., 2019).
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3. Climate Change

The LME#33 is situated between the Arabian Peninsula and the North of Africa and both of
them accounts for approximately seventy percent of world dust emissions. Moreover, the whole
LME#33 is located in the world dust belt region. Furthermore, the Red Sea receives almost six
million tons of storms dust yearly. Therefore, the LME#33 warms three folds faster than the
world oceans warming average. The central area of the Red Sea suffers from nutrients scarcity.
So, the dusts play key roles in nutrients enrichments that may support biological productivity.
Meantime, the global dust belt bears heavy loads of microbes, virus, and bacteria cells that
discharge over the LME # 33 (Aalismail et al., 2020) especially over the southern region and
during summer season (Osipov & Stenchikov, 2018).

The LME#33 coral reefs suffer of impacts of both climate change and extreme dust storms and
which increases the bleaching (all corals turn to white) and mortality. On the other hand, the
coral in the northern region (Gulf of Agaba) experienced high tolerance to high temperature and
no registered huge bleaching cases and mortalities (Blanckaert et al., 2022).

3.1 Harmful Algal Blooms (HABs)

In recent years, Harmful Algal Blooms (HABs) or Red Tide have expanded in the Red Sea
especially in the Southern part and in summer season as a result of marine pollution and climate
change. Moreover, HABs have damaged ecosystem services and caused biodiversity loss. HABs
have increased fish mortality, expel native species, and changed food chain (Gokul et al., 2020).

Human activities such as overfishing and eutrophication have increased Filamentous algae
(Sheppard, 2019). Furthermore, climate change has boosted the concentration of nutrients such
as ammonium, nitrate, phosphate, and silicate contributing to the growth of the Red Tide that
appear at the water surface. In addition, climate change has facilitated the expansion of some
phytoplankton species which rendered unfavorable effect on fisheries, socioeconomics, and harm
the important and valuable shore habitats because dinoflagellate is detrimental and poisonous
(Mohamed, 2018).

3.2 Coral Reefs
Coral reefs provide beneficial ecological benefits to the fisheries. Moreover, it protects the

coastline from wind storms and ocean level rise. Furthermore, it prevents thriving toxic algal
blooms such as dinoflagellates (Fine et al., 2019).

Coral reefs are expected to decrease from 70% to 90% globally by the end of the twenty-first
century if temperatures rise 1.5°C higher than the usual and the coral reefs will completely
disappear at 2°C warming. While, samples taken from the northern Red Sea region have proved
that coral reefs are able to tolerate temperatures up to 6°C higher than normal without bleaching
or mortalities (Kleinhaus et al., 2020).

However, coral reefs in the LME #33 suffers from human activities impacts such as dredging
activities, overfishing, runoff, oil pollution, and climate change impacts(Smith et al., 2021). In
addition, the LME#33 water surface temperature is about 32° C in the summer and salinity more
than 40 ppt in the Northern region. Moreover, the potential interactions and conflicts between
coral reefs and the Red Sea coasts may occur in the future due to the expected increase in
population and urbanization along the coastline (Fine et al., 2019).
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Even though the coral reefs in the LME#33 adapt and live in these harsh environment and
exaggerated conditions, the coral reefs in the central and southern regions suffer from coral
bleaching and mass mortalities after exposed to El Nifio Southern Oscillation (ENSO) event in
1997-1998, followed by a heatwave in 2010 and which prolonged for ten weeks and have
registered high expanded mortalities in Farasan banks and extended to Farasan Island in Saudi
Arabia in the southern area (Berumen et al., 2019).

Coral reefs suffers from local stressors such as pollution and about 55% of all coral reefs are
affected by overfishing (Fine et al., 2019). In addition, coral reefs in the LME #33 are
encompassed by three arid desserts namely Arabian, Negev, and Sinai that witnessed multi dust
storms yearly (Blanckaert et al., 2022).

Threats either indirect or direct cause severe impacts on coral reefs. Moreover, tourists sports
such as diving and snorkeling have indirect impacts on many tourist regions for example Eilat,
Agqaba, Jeddah, Sharm El Sheikh, Hurgahda, Marsa-Alam, Musha, and Maskali islands
(Romaniv & Yarmolyk, 2021).

Secondly, direct impacts, for instance, overfishing, shipping, eutrophication, oil explorations,
desalination plants, resorts, plastic debris, and man-made lagoons along the shoreline. Thus, all
of which have raised predators species, and increased coral bleaching and mortality especially in
the center and south areas of the LME#33 (Genevier et al., 2019). Furthermore, the LME #33
sea surface temperature (SST) warming rate is very fast and has gradual increased by
approximately 0.5°C every ten years especially in the Northern areas in the Gulfs of Agaba and
Suez (Chaidez et al., 2017).

3.3 Mangroves Forests

The Red Sea has only two types of mangroves (Avicennia marina and Rhizophora Mucronata),
which are located along the Egyptian and Sudanese borders, also on Saudi Arabia (Farasan
Islands), and Yemen (Kamaran Island) coasts. The majority of mangroves bushes are situated in
the southern region of the Red Sea (Gajdzik et al., 2021). Moreover, mangrove trees could thrive

in extremely harsh conditions such as high levels of salinity above 40 ppt, and in ocean surface
temperatures of more than 31°C in the summer season (Aljahdali et al., 2021). In addition,
mangroves trees sequestrate the Carbon (El Hussieny et al., 2021), and it is a more convenient
ground for the nursery and shelter of fish larvae (Gajdzik et al., 2021).

Despite climate change, saline water, coastal development, and overfishing, mangrove forests in

the LME # 33 increase and thrive at a very low average compared to its other regions of the
world. This is due to the interest of some the Red Sea countries such as Egypt, and Saudi Arabia
in planting mangrove forests and protecting them from external factors such as logging, and
overgrazing. Moreover, mangrove forests work as a green barrier protecting the ecosystem and
people's health, and shelter, spawning ground, and nursery for different types of fish. It also,
protect coral reefs, reduce overfishing impacts, filtering the water of marine pollution, and
mangrove bushes as traps for marine pollution (plastic, solid wastes, and oil) (Martin et al.,
2019)
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On the other hand there are many major factors that cause negative impacts and degradations of
mangroves bushes productivity and the Red Sea ecosystem such as deforestation, fish farms
(shrimp), overgrazing by camels, pollution, and coastal development along the Egyptian
coastline (Afefe, 2021) and Saudi Arabia coasts (Aljahdali et al., 2021). In addition, the
degradation of mangroves forests in Eritrea is due to logging (wood cutting) and in Yemen due
to cattle grazing (overgrazing) (Chanda et al., 2022).

4. Marine Pollution

Marine pollution is one of the most serious threats from human activities on the marine
environment. Despite tremendous efforts to eliminate plastic debris from the oceans, and
preventing people dumping it at sea, quantities of plastic litter is are still increasing in some

regions. Furthermore, it is expected to be more than the fish after 2050 in terms of weight
(Dabrowska et al., 2021).

The sources of plastic in the Red Sea come from fishing gears, tourists’ activities, and
approximately eighty percent of plastic at sea come from land-based sources (See Figure 2).
Moreover, in 2010, Egypt was ranked seventh globally, representing about 3 percent of the
discharge of plastic debris into seas (World Bank Group, 2022). In addition, some of marine
species such as marine turtles consume them because they cannot differentiate between plastic
and their natural food. So, they harm sea turtles’ gut and become main reason of their death (Al-
Tawaha & Geiger, 2019).

Figure (2): Plastic Bottles & Cans at the Red Sea Bottom
Fishing Lines Attached To Coral Reefs at The Agaba Gulf
Source: (Al-Tawaha & Geiger, 2019).

The micro plastics pollutants (MPs) considered as a modern environmental pollution.
Furthermore, the MPs are generated at the Red Sea from sewage treatment plants because of the
growing number of inhabitants along the coastline, engaged in aquaculture, and discarding
fishing gears. In addition, MPs come from coastal development along the Red Sea coasts at the
Gulf of Suez in Egypt, at Asseb in Eritrea and at Yanbu, Jeddah, Rabigh, and Jazzan in Saudi
Arabia. Also, MPs are generated from desalination plants in Dahab, Sharm Elshiekh, and
Hurghadha in Egypt and at Yanbu, Jeddah and Rabigh in Saudi Arabia as a result of the quick
population growth along the coastlines recently. Moreover, plastic waste at the Red Sea comes
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from ships because the Red Sea has a heavy vessels traffic due to the Suez Canal (Zeeshan Habib
& Thiemann, 2022) (See Figure 3).

The Amount of Discharged Plastic Debris at Sea for Some
Red Sea countries
0.6
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0.4
0.3

0.2

o [ | — —
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Figure 3: The Amount of Discharged Plastics Debris at Sea for Some Red Sea Countries.
Source: (World Bank Group, 2022).

On the other hand, the Red Sea has the lowest quantities of floating MPs globally. In addition,
both coral reefs and mangrove forests eliminate micro plastics from the water column.
Furthermore, there are no rivers flowing into the Red Sea, and there is a relationship between
the quantity of micro plastics and population along the Red Sea shoreline (Zeeshan Habib &
Thiemann, 2022).

Solid waste is a critical issue with large amounts of plastic bags, fishing lines, and plastic bottles
being found in Saudi Arabia's coastline, salt marshes, mangroves, coral reefs, and seagrass
regions. One of the main problems is the fact that there is little awareness among the people and
so, there are not interested in recycling their waste. Approximately 15 percent of the plastic
waste is recycled, and the rest goes to the landfills (Sheppard, 2019). In addition, about 80
percent of sea pollution comes from the shore side (Bates, 2020).

The MPs have been found in fish larvae and sediment samples along Saudi Arabia's coastline
because the MPs were generated from human activities on the coast and densely populated
coastal areas such as Jeddah and Jazan (Zeeshan Habib & Thiemann, 2022). Moreover, the
quantity of accumulated plastic in the marine environment is caused by human activities, the
wind and sea direction, and recreation facilities along the coastline at for instance, Hurghadha
Egypt and Jeddah in Saudi Arabia. Furthermore, the entangled and ingested MPs cause harm to
marine species (Hassan et al., 2022). Subsequently, when marine litter associates with other
human activities impacts, they harm people and collapse marine environment biodiversity.
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S. Aquaculture
In last decades, some Red Sea countries such as Egypt, and Saudi Arabia have constructed fish
farms. Moreover, aquaculture industry have decreased the gap between supply and fish demand,

mitigate overfishing impacts, and increased the fish production per capita with reasonable prices
for needy. In addition, Egypt is a successful example of aquaculture production, where Egypt
annual production of aquaculture is about 1.6 million tonnes represents about 80 percent of the
total fish production and it is expected to set on growth and the average rate of aquatic food
consumption in Egypt is approximately 20 kg per capita and close to the world average 20.2 kg
in 2020. Moreover, Egypt comes in the first place in Africa in aquaculture production, sixth
globally, and the third place in the world in the production of tilapia fish (FAO, 2022). On the
other hand, fish farms are considered the main reason for coastal eutrophication, and marine
invasive species. In addition, it has increased viruses, bacteria, protists, and metazoans which
have damaged natural fisheries stocks and habitat loss of the Red Sea.

6. Desalination Plants

Some countries of the Red Sea such as Egypt, Jordan, Israel, and Saudi Arabia rely on
desalinated water to fill the gap between the increase in water need and natural water supply
sources. Furthermore, in recent years, the need for freshwater along the Red Sea coastline has

increased to meet the population increase, coastline development, and tourism sector activities.
In addition, according to the United Nations report by 2050 more than 60 million people from
the Red Sea countries will rely on desalinated water so the amount of desalinated water produced
will be more than 12 billion m* (BCM) yearly (Chenoweth & Al-Masri, 2022).

Saudi Arabia is the world lead in desalinated water production by approximately 12 million m?
per day and produces about a quarter of desalinated water annually. Moreover, about two-third
(65 percent) of drinking water comes from desalination plants in Saudi Arabia (Alobireed, 2021)

On the other hand, the brine water disposed at the Red Sea of the desalination plants have caused
severe environmental impacts because they have increased the water salinity. In addition, the
brine water disposed of desalination plants may equal twice the salinity of standard seawater
(Aljohani et al., 2022), and have increased seawater toxicity, and temperature. Furthermore, the
desalination plants increased the harmful algal blooms. Moreover, HABs have attached on the
desalination plants' drainage pipes is channeled to the coral reefs ecosystem (Nasr et al., 2019).
Therefore, depending on desalination plants as an optimal alternative to solve the scarcity of
fresh water inputs will negatively impact the coastal ecosystem services and goods of the Red
Sea with influences on biodiversity, fisheries, shoreline communities, and the possibility of
habitats loss and death of marine species from the LME#33.
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SWOT Analysis:
SWOT
STRENGTHS WEAKNESSES
% Coral reefs % Overfishing
¢ Mangrove forests +«+ IUU Fishing
¢ Artisanal Fishing ++ Harmful Algae Blooms
% Low population rate ¢ Entertainment Fishing
+»+ Political instability
+ Qil pollution and sewage
+ Climate Change
OPPORTUNUITES THREATS
% Remote sensing and satellite | % Coastal development
telemetry % Commercial fishing (trawling and
¢ Marine Protected Areas purse seine)
% Regional cooperation ¢ Increasing  Desalination  Plants
% National and international numbers
fisheries Law +¢ Coral reefs bleaching
+ Mangrove forests logging and
overgrazing
¢ Aquaculture

Table.1. SWOT analysis diagram, showing the main reasons for natural fish stock sustainability
of the Red Sea

Strengths elements such as coral reefs and mangroves forests have been identified in the Red
Sea, they suitable grounds for fish productivity and thermal refuge of climate change impacts.

In addition, the low population rate along the red sea coastline produce a low pressure of human
activities impacts on fish stocks. Moreover, using artisanal fishing method in fish catching (small
fishing boat and low technology) decrease stresses on fish stocks.

Weakness elements such as overfishing and IUU fishing represent the main reasons of the
natural fish stocks depletion in the Red Sea, as a result of political instability especially in the
last decade. Moreover, a legally binding regarding decreasing oil pollution and climate change
impacts is needed because a lack of regional coordination.
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Opportunities of an effective regional cooperation, a legally binding of fisheries laws both
national and international, effective marine protected areas, and using modern technologies in
fishing boats tracking, all of which can limit and mitigate fish stock depletion in the Red Sea.

Some threats put natural fish stocks in the Red Sea at risk Such as coastal development, coral
reefs bleaching, and mangrove forests logging. However, a regional cooperation, and proper
strategies can limit and mitigate these future threats.

7. Discussion and Potential Solutions

The population of the eight countries bordering the Red Sea benefits from the services and goods
that the Red Sea possesses. Therefore, LME#33 provides great opportunities for socio-economic
progress and prosperity. While, the natural fish stock of the Red Sea suffers from significant

impacts such as climate change impacts, IUU fishing, overfishing, marine pollution, coral reefs
bleaching, mangrove forests (overgrazing and logging), population growth, tourists’ activities,
political instability, and coastal development, all of these impacts have depleted the fishery
stocks in the red sea and endangered some marine species and made them on the brink of
extinction.

The LME #33 sea surface temperature (SST) and salinity vary between the North (Gulf of Suez
and Aqaba) and the south (Bab-el-Mandeb) where the highest SST in the North is considered the
minimum in the South region. Furthermore, overfishing, and IUU fishing represent the bulk of
the fish stock deterioration in the Red Sea, as a result of political instability in the last decade,
especially in the southern region, due to the absence of fishing vessels tracking, and fisheries
laws enforcement. Moreover, both low quantity and quality of fish stock near the coast have
enforced commercial fishing vessels such as (trawling and purse seiners) to fish away from the
coastline, and fish transshipment overseas. In addition, the assessment of aquaculture and
desalination plants impacts on the natural fish production degradation in the Red sea are still
very limited. Actions to restore the depleted naturally fisheries stock in the Red Sea, the
following suggested solutions are categorized as follow:

7.1 Environmental Solutions

MPAs play an important role in sustaining marine environment resources and decreasing climate
change impacts. Moreover, Ras-Mohamed MPA in Egypt is considered as one of the best marine
protected area in the globe and it is characterized as no-take zone and located away from
shipping lines. However, establishing MPAs need continuous monitoring and special care by
concerned authorities. Furthermore, MPAs do not cover large areas of the Red Sea, which means

that unprotected marine areas can be damaged or depleted by fishers In addition, some developed
countries such as England and Scotland use MPAs in generating wind energy but this process
needs a regional cooperation, and how wind farms affect marine species.

7.2 Socioeconomic Solutions

Catching large quantities of fish has an economic return and a high profit for fishers but at the
expense of damage to the ecosystem and biodiversity of the Red Sea. Moreover, the natural fish
stock in the Red Sea populations is not managed according to scientific advice and best practices.
Therefore, tracking fishing boats from port- to-port, preventing transshipment at sea, and report

the amount of catch all of which actions to mitigate IUU fishing and overfishing impacts.
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7.3 Political Potential Solutions
The length of the coastline for the Red Sea countries also varies from country to another.
Furthermore, there is a lack of regional coordination between the Red Sea countries regarding
environmental issues. Therefore, the Red Sea countries' policies and agendas in protecting their
marine environment resources are quite different (there is no one size fits all). Thus, third parties
such as the United Nations Environment Program (UNEP), nonprofit organizations, and the
Programme for the environment of the Red Sea and Gulf of Aden (PERSGA) have a good
opportunity in activating and monitoring the regional coalitions between the Red Sea countries to
mitigate marine environment regional issues.

7.4 Technological Solutions

the Red Sea countries can achieve the united nation agenda for sustainable development
especially SDG 14.4 regarding eliminating overfishing, IUU fishing, and using destructive
methods in fish catching. Depending on modern technology in monitoring and survellience
fishing boats by using the combination between satellite remote sensing and synthetic aperture
radar (SAR). Moreover, it provides digital images with spatial resolution from 30 cm to 50 cm
per pixel. Therefore, it will restore the depleted natural fish stock in appropriate time. However,
this application needs High-Resolution Satellites such as Worldview, GeoEye, and QuickBird.

The remote sensing can locate small fishing vessels position in high seas with more details and
high resolution images while in case of darkness, heavy weather, and clouds cover, the SAR can
survey wide regions and not affected by weather conditions. While, the most optimal way to
surveillance IUU fisheries is using SAR in targets detection, and remote sensing for visual
recognition, and with Automatic Identification System (AIS), Vessel Monitoring System (VMS),
and Long Range Identification and Tracking (LRIT) onboard fishing boats. However, the
regional cooperation and coastal states political will are required

Satellite telemetry: depending on modern technology in eliminating IUU fishing , for example,
satellite telemetry can provide the concerned authorities with data for tracking endangered
marine species, and evaluating their movements, seasonal dispersal, and spawning positions
(Baridi et al., 2021). Furthermore, remote electronic monitoring installed on board purse seiners
to mitigate [UU fishing and control fish catching in Europe countries

Conclusion

To sum up, there are many threats combat the natural fish stock sustainability of the Red Sea
such as overfishing, IUU fishing, marine pollution, and lately the global warming and coastal
development.

However, the Red Sea which is one of the lowest oceans in the world has micro-plastics
quantities because there are no river inputs and low population rate along the coastline. In
addition, coral reefs, and mangrove forests work as a trap for marine pollution. Moreover, they
are considered a nursery ground for spawning and fish larvae. Therefore, they play a significant
role in sustaining the food chain protecting biodiversity and preserving the balance in the red sea
ecosystem.

There are significant discrepancies between the Red Sea countries because the red sea includes
the wealthiest, poorest, and lower-middle-income countries of the globe. Therefore, fisheries
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management plans and policies in terms of fisheries sustainability will not be the same.
Moreover, fisheries law enforcement either national legislation or international conventions will
be quite different between them. Thus, the united nation intervention is required to prevent the
improper exploitation of fisheries resources. Furthermore, regional cooperation and coordination
between the Red Sea countries are required to maintain marine resources in the Red Sea for now
and coming generations.
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