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Abstract 
 

      The coastal mangrove ecosystems of Abu Dhabi, primarily 

dominated by Avicennia marina, serve as critical keystone 

habitats sustaining marine biodiversity in the southern Arabian 

Gulf. This study examines the ecological role of these 

mangroves as nursery zones supporting economically and 

ecologically significant species such as dugongs (Dugong 

dugon), migratory sea birds, juvenile fish and other marine 

megafauna. Drawing on field observations, PADI-certified 

diving experiences, drone-assisted monitoring (aerial and 

underwater) and satellite-based habitat mapping, the research 

explores trophic linkages, breeding grounds and feeding 

corridors that connect mangroves to adjacent offshore 

ecosystems. The results highlight seasonal aggregations of 

endangered species, including cetaceans and underscore the 

mangroves’ role in the life cycle of over 200 avian species. 

Anthropogenic stressors, such as dredging, salinity shifts and 

coastal urbanization, are critically evaluated alongside 

conservation efforts led by the Environment Agency Abu 

Dhabi. The findings emphasise the urgent need to embed 

mangrove protection within national marine spatial planning 

strategies, enhance biodiversity resilience and inform adaptive 

coastal policy frameworks for the UAE. 

 

Introduction 

 
      The mangrove forests in the coastal margins of Abu Dhabi 

constitute one of the most densely populated and sensitive 

ecosystems within the Arabian Gulf basin, in terms of their 

biological value. These mangrove forests, dominated mainly 

by the grey mangrove, mostly by Avicennia marina, have 

become important sources of biodiversity and natural coastal 

protection in an area characterised by climatic extremes and 

rising anthropogenic stress (1).  

 

      Abu Dhabi currently hosts over 150 square kilometres of 

mangrove cover, both natural and restored, with major 

concentrations in areas such as Jubail Island, Marawah Marine 

Biosphere Reserve and the Eastern Mangroves. This 

represents one of the largest mangrove extents in the Arabian 

Gulf. 

 

      The mangrove stands serve an exclusive ecological 

process of offering well-being, nutrition and reproduction 

places to a wide selection of marine and aeronautic life forms 

that barely exist in other saline intertidal areas since they act 

as green lifelines in the saline intertidal zones. As key stone 

nursery areas, they are vital not only in the native 

sustainability of the marine life but also in the conservation of 

migrating species such as dugongs, sea birds, dolphins, whales 

and turtles in the region (2). In response to increasing 

awareness and scientific research, these habitats have been a 

focus in conservation planning, marine spatial policies and 

sustainable development practices. This paper aims to 

critically evaluate the ecological functions of mangrove 

habitats in Abu Dhabi, which have a nursery significance and 

a trophic connection to the rest of the marine ecosystem and 
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discuss the threats to them and the current conservation efforts 

surrounding them. 

 

      For the purpose of this study, marine biodiversity within 

Abu Dhabi’s mangrove habitats is assessed primarily through 

indicators of species richness (total number of species 

present), relative abundance (observed population sizes and 

densities) and the presence of ecologically significant or 

endangered species (e.g., dugongs, green turtles, migratory 

birds). These metrics were informed by satellite habitat 

mapping, field observations and existing ecological survey 

data provided by regional agencies and published literature 

with reliance on secondary data and longitudinal ecological 

studies.  

 

      While seasonal dynamics, particularly for migratory birds 

and marine mammals, are discussed thematically throughout 

the paper, biodiversity measurements were not seasonally 

stratified in the data sources used, which represents a 

methodological limitation. Future research should incorporate 

longitudinal sampling across seasons to capture variability in 

habitat use and species presence. 

 

      Although Abu Dhabi’s mangrove forests are smaller in 

scale compared to tropical systems like the Sundarbans in 

South Asia or Southeast Asia’s Rhizophora-dominated forests, 

they support disproportionately high biodiversity for an arid-

zone coastal ecosystem. For example, the Sundarbans host 

over 260 bird species and 120 fish species, while Abu Dhabi’s 

mangroves support more than 200 avian species, in addition to 

critical marine megafauna such as dugongs, sea turtles, and 

dolphins. Regionally, Abu Dhabi’s mangroves represent the 

largest and most ecologically significant mangrove stands in 

the Arabian Gulf, surpassing those in Qatar, Bahrain and 

Oman in terms of both spatial coverage and ecological 

productivity (Spalding et al., 2020). 

 

 
 

Figure 1. Spatial distribution of mangroves in Abu Dhabi, showing concentrations in Jubail Island, Marawah Reserve and the Eastern 

Mangroves. Source: Global Mangrove Watch, 2024. 

 

      As a certified PADI Advanced Open Water diver, I have 

personally observed the rich marine biodiversity surrounding 

Abu Dhabi’s coastal mangrove zones, particularly near Reem 

Island and the shoreline adjacent to the Presidential Palace just 

offshore from the city coastal areas. During several dives in 

these areas, I encountered nurse sharks gliding beneath 

mangrove overhangs, green turtles navigating seagrass beds 

and dense aggregations of juvenile fish species sheltering in 

the shallow channels. These firsthand observations lend 

weight to the ecological findings presented in this study and 

highlight the real-world richness of mangrove-associated life 

in the capital’s marine corridor. 
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Avicennia marina as Keystone Nursery Habitat 

 
      Avicennia marina has complex root systems and related 

substrates, making it a source of shelter and refuge for baby 

marine organisms throughout their early life development. 

Haseeba et al., (3) support that such mangroves form an 

interactive land-sea interface, which acts as an ecological 

buffer and a productive center. The prop roots and 

pneumatophores provide the juvenile fish species, such as 

mullets, snappers and groupers. This place offers protection 

against predation as well as the availability of food sources. 

Shrimps and many species of crabs take advantage of the 

nutritious detritus produced by the mangrove leaves' decay 

(4). Still, mollusks and filter feeders colonies the submerged 

surfaces of the mangrove trunks and roots. The hydrological 

setting and topographical complexity of these forests favor a 

wide variety of invertebrate assemblages and thus contribute 

to the food web in an invaluable manner. Research indicated 

that mangrove habitats are also essential to the local fisheries 

and coastal economies as they provide habitats to almost 70 

per cent of commercially important fish species in the Arabian 

Gulf at some point during their life cycle (3). In addition, the 

nursery sites carry out ecosystem functions including nutrient 

recycling and primary production, which are far-reaching 

beyond the nursery habitats’ physical location, linking the 

mangrove zones with the coral reefs, the seagrass beds and the 

deeper offshores.  

 

 

 
 

Figure 3. Flowchart summarizing the methodological process from site selection to biodiversity assessment. 

 

      In designing the biodiversity assessment, several species 

were prioritised as ecological indicators due to their sensitivity 

to mangrove habitat changes and their functional roles in 

coastal food webs. Species such as Periophthalmus spp. 

(mudskippers), Terebralia palustris (mangrove whelks) and 

juvenile stages of groupers and snappers were selected based 

on established literature and their observable dependence on 

mangrove-rooted sediment systems. These species serve as 

effective proxies for gauging ecosystem health and 

anthropogenic disturbance. 

 

Interaction of Mangrove Areas with Dugongs, 

Whales, Dolphins and Sea Turtles 

 
      Mangrove ecosystems, especially those dominated by 

Avicennia marina in Abu Dhabi, provide ecological hubs in 

the Arabian Gulf, supporting not only invertebrates and 

juvenile fish but also intricate links with more marine 

megafauna. The best relationships include dugongs (Dugong 

dugon), sea turtles, dolphins and whales, which use the 

habitats surrounding mangroves as shelters, feeding grounds, 

reproductive grounds and navigation grounds during their 

migrations (5). Such interrelations are incidental; however, 

strong ecological interdependencies emphasise mangrove 

conservation's role in maintaining marine life diversity. 

 

Dugongs and Mangrove-Seagrass Connectivity 

 

      Dugongs are very strict vegetarians and marine mammals 

since they virtually consume only seagrass, which in many 

instances is found in shallow waters along the coasts near 

mangrove trees. Although mangroves do not contribute 

directly to forage in the diet of dugongs, they play a 

fundamental ecological role in the sediments' physical stability 
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and the turbidity level affecting the health of adjacent seagrass 

pastures (6). The mangrove root systems filter the runoff and 

capture the fine sediments to form clearer water, which makes 

it penetrate through the water and into the seagrass beds where 

photosynthesis occurs. Through this subsidising, the survival 

of certain dugongs is crucial since the seagrass can be 

weakened through sedimentation and pollution and this causes 

a decline in the population. 

 

      In addition, the lagoons and estuaries with mangroves 

protect the dugongs against predators and people. The safe 

zones are resting areas and passageways, especially for 

mothers with calves. Walker (7) states that in the Arabian Gulf 

and Indian Ocean, there have been observational studies of 

dugongs utilising mangrove-lined bays in the cooler months, 

with water quality and food availability being at their best. 

The fact that mangroves are adjacent to seagrasses also gives 

rise to a mosaic of habitats that dugongs traverse daily, further 

compelling the necessity to view these ecosystems as 

integrated functional units for conservation. 

 

Sea Turtles and Mangrove Nursery Functions 

 

      Vulnerable sea turtles, green (Chelonia mydas) and 

hawksbill (Eretmochelys imbricata), are particularly spatially 

associated with mangroves at different life stages. Juvenile sea 

turtles are commonly found in the mangrove creeks and 

lagoons, which have the best food resources, such as jellyfish, 

crustaceans like crabs and algae (8). The root complexity of 

the mangroves acts as a hiding ground against predators and 

high currents and survival rates are high in the vulnerable 

growing periods. 

 

      Mangrove places can provide some transition between 

nesting beaches and offshore feeding grounds for sea turtles. 

A nest site is generally found on sandy beaches; the dispersal 

phase of the animal after gaining its hatchling stage may 

involve muddy bottom estuaries with mangrove forests in 

them, such that turtles adjust to conditions in the sea and learn 

to feed themselves (9). Sometimes the detritus produced by 

mangroves is added nutritiously into nearby benthic 

environments, indirectly supplementing turtle diversity. 

Mangrove ecosystems also normalise and permit the salinity 

and temperature gradient, which is of utmost importance to the 

turtle physiology. Agha et al., (10) assert that the changing 

climate may influence sex ratios in hatchlings and 

susceptibility to diseases because of increasing temperatures 

and salinity shifts. Mangrove forests regulate such changes by 

stabilising microclimates and ensuring water quality to 

promote turtle health and reproduction. 

 

Dolphins and Mangrove-Influenced Foraging Behaviour 

 
      Indo-Pacific bottlenose dolphin (Tursiops aduncus) and 

humpback dolphin (Sousa chinensis) can often be found in 

mangrove-proximate waters and elaborate foraging and social 

activities are undertaken there. The mangrove creeks are rich 

in biodiversity and waste is used by these cetaceans, who feed 

on fish and crustaceans that concentrate in these nutrient-laden 

shoals (11). The regular prey motions caused by the tidal 

dynamics of the mangrove systems allow dolphins to develop 

specific hunting strategies, such as strand feeding and group 

herding. 

 

      The mangrove habitats are also home to dolphin calves 

because predators and boat traffic shelter them in the delivery 

area. Image of Dolphins during the calving process. Wells et 

al., (12) noted that female dolphins tend to segregate 

themselves in low mangrove canals during parturition when 

the still waters and thick cover decrease the stress and increase 

the calf's survival. It has been found that mangrove habitat 

reduces underwater noise, allowing a quiet habitat that 

promotes communication and bonds between mother and calf. 

 

      Additionally, dolphins have seasonal migration patterns 

that align with mangrove productivity dynamics. Dolphin pods 

station along the mangrove edges during high detritus 

production seasons due to their high prey density (13). These 

seasonal aggregations indicate the importance of mangroves in 

defining the distribution and behaviour of dolphins. They 

propose that destroying the mangroves would interfere with 

critical life processes in intelligent marine mammals. 

 

      During several ADNOC (Abu Dhabi National Oil 

Company) related environmental project briefings, our diving 

teams were formally advised by the Environment Agency Abu 

Dhabi to avoid approaching or interacting with confirmed orca 

sightings off the UAE coast. These rare yet verified 

observations suggested that orcas may have been utilising the 

shallower, warmer waters near offshore structures for breeding 

or calving. Such guidance from regulatory bodies highlights 

both the ecological sensitivity of these waters and the 

responsibility of operational crews to minimise disturbance to 

apex marine predators during critical life stages. 

 

Whales and Mangrove-Linked Migration Corridors 

 

      Although the masses of whales do not commonly dwell in 

the mangrove system because of their large size and pelagic 

behaviour, some of these creatures have been reported along 

the coasts lined with mangroves during migration. Some 

include humpback whales (Megaptera novaeangliae) and 

sperm whales (Physeter macrocephalus). These interactions 

are usually short-lived but of ecological importance. 

Mangrove zones enhance coastal water productivity because 

nutrients are exported and detritus is moved elsewhere, 

enhancing plankton blooms and fish concentration. Whales 

can feed at the feeding stops. 

 

      Mangrove estuaries sometimes act as resting places for 

whales that pass through narrow coastal routes. Temporary 

escape is available in the calm shallow water zones, especially 

those with calves (4). Though there have been few direct 

feeding activities in the mangrove regions, the ecological 

impact of mangroves on the surrounding marine environment 

establishes ideal conditions under which the whales feed and 

navigate. 
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      In addition, the acoustic orientation of migrating whales 

might be related to mangrove habitats. These acoustics can be 

used as aural anchors when long-distance migration to the 

mangroves occurs; it is possible to identify the mangrove 

environments precisely by their snapping shrimp, fish sounds 

and tidal movements (14). This sensory activity emphasises 

how multifunctional the provision of support is that 

mangroves give to marine megafauna and provide habitable 

areas. 

 

Ecological Synergy and Conservation Implications 

 

      The mangrove ecosystem and marine megafauna are 

synonymous with an ecological synergy, where one 

ecosystem's sustainability and well-being are directly related 

to several species' sustainability. Bakermans et al., (15) report 

that dugongs, sea turtles, dolphins and whales all utilise 

mangrove areas differently, albeit significantly and a tangled 

system of interdependency exists where preserving mangroves 

is even more significant. 

 

 
 

Figure 4. Dugong feeding near seagrass beds along mangrove-lined coastal waters in Abu Dhabi. Dugongs rely on healthy seagrass 

ecosystems supported by mangrove sediment stability. 

 

Photo Credit: Environment Agency – Abu Dhabi, 2023. Retrieved from https://www.ead.gov.ae/en/Media-Centre/Photo-Gallery 

Accessed 16th July 2025. 

 

      Habitat conservation of mangroves guarantees that these 

interactions persist and promotes greater marine biodiversity. 

Therefore, all conservation efforts should include a landscape-

level approach that identifies the interrelationship between 

mangroves, seagrass beds, coral reefs and the pelagic zones 

(16). Marine Protected Areas (MPAs) need mangrove buffers 

and migration corridors and the restoration initiatives must 

focus on hydrological integrity and sediment stability to 

sustain the habitat's quality. 

 

      Furthermore, monitoring and research programs should be 

aimed at recording species-related interactions with 

mangroves, where satellite tracking, acoustic monitoring and 

drone surveillance are available (17). Such information can be 

used in adaptive management and formulation of policies such 

that the conservation of mangroves is in tandem with the 

ecological requirements of the marine megafauna. 

 

Emerging Monitoring Techniques 

 
      To support visual documentation, I independently 

deployed both aerial and underwater drones across selected 

Abu Dhabi mangrove sites. This comparative perspective 

capturing both surface canopy structures and submerged 

benthic zones provided a unique lens into habitat connectivity, 

species movement and vegetation density. The synthesis of 

drone imagery has become an increasingly valuable tool in 

translating field ecology into spatial data, enabling finer-scale 

mapping and multi-angle biodiversity assessments. 

 

Seasonal Migrations and Feeding Behaviour of Seabirds 

and Marine Mammals 

 
      One of the most impressive biological phenomena in the 

marine world is seasonal migrations caused by the necessity to 

gain maximal access to food, breeding grounds and other 

conditions favorable to the animal. These migrations are 

critical in determining the ecological cycle of the seabirds and 

the marine mammals, especially in the Arabian Gulf, 

especially at the mangrove-covered shores of Abu Dhabi (18). 

The relationship between migration and feeding modes is 

highly determined by tidal rhythms, pulse of productivity and 

habitat availability, where the mangrove ecosystems act as key 

nodules in these seasonal migrations. 

https://www.ead.gov.ae/en/Media-Centre/Photo-Gallery%20Accessed%2016th%20July%202025
https://www.ead.gov.ae/en/Media-Centre/Photo-Gallery%20Accessed%2016th%20July%202025
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Seabird Migration Patterns and Foraging Strategies 

 

      High levels of synchronisation characterise migratory 

patterns of Seabirds, whereas photoperiod, ocean currents and 

prey availability frequently determine migratory activity. Abu 

Dhabi mangrove areas are stopover sites of species along the 

East Asian-Australasian Flyway, such as the flamingos, 

herons, egrets and terns (9). These birds visit in huge numbers 

during cooler months, usually during October and March, 

when the productivity of the Arabian Gulf is high owing to 

appropriate temperature and nutrient levels. 

 

      These migratory birds have their perfect foraging areas in 

mangrove habitats. These mudflats and shallow water around 

Avicennia marina forests are laden with crustaceans, small 

fish and Benthic invertebrates that are highly enjoyed by 

wading and diving birds. The relationship between feeding 

behaviour and the tidal cycles is meaningful, as mudflats 

become exposed at low tide, enabling feeding, while at high 

tide, the pelagic species move inshore (11). It is found that 

many seabirds are opportunistic feeders and can vary their 

methods of foraging relative to the abundance of their prey 

and competition. For example, flamingos are filter feeders of 

algae and small invertebrates, whereas herons use stealth and 

accuracy in catching their fish in the creeks of the mangroves. 

 

      A typical phenomenon during peak migration is 

multispecies feeding flocks (MSFFs). Johnston (19) supports 

that these flocks are aggregated around productive areas and 

they usually happen due to some local enhancement indicators 

of prey splashing or of existing jackals or dominant foragers. 

It has been found that intrinsic characteristics, e.g., body size, 

foraging guild and migration pattern contribute to flock 

composition, with the surface feeders and pursuit divers 

appearing together more at spring and autumn migrations. 

This enhances the efficiency of foraging ability and gives 

ecological significance to the mangrove areas as a seasonal 

feeding ground. 

 

Marine Mammal Movements and Feeding Behaviour 

 

      Sea life forms such as dugongs, dolphins and whales are 

also seasonally migratory, with their behaviours being closely 

tied to the feeding and habitat. For example, dugongs display 

seasonal aggregation around mangrove-edged lagoons and 

adjoining seagrass in cooler times (18). Notarbartolo et al., 

(18) insist that these are times when seagrass productivity is 

highest and are the best foraging times. Travel Dugongs are 

well documented to have long-range migration patterns in 

search of quality forage and the directions in which they move 

are affected by changes in water temperature, water salinity 

and human activity. 

 

      There are seasonal changes in the distribution of dolphins, 

especially Indo-Pacific bottlenose and humpback dolphins, 

which must be related to the availability of prey within the 

mangrove-buffered waters. The pods of dolphins are 

commonly found in the winter and early spring off the 

mangrove estuaries, where many juvenile fish and crustaceans 

are found (20). Special hunting tactics of cetaceans, such as 

cooperative herding and strand feeding, are used to take 

advantage of prey concentrations in low tidal areas. The 

predictable tidal movements and the structure of the roots of 

mangroves provide optimal conditions for such behaviours, 

increasing the feeding success rate and social bonding. 

 

      Although not so commonly viewed in connection with 

mangrove environments, the pelagic whales cross the waters 

adjacent to mangroves during migration. An example is the 

case of Humpback whales, which have long-distance 

migrations between their feeding grounds in the temperate 

waters and their breeding grounds in the tropical waters, 

sometimes using mangrove-driven coastal corridors (21). 

Nutrients released on the outflow of the mangrove systems 

lead to planktons and fish clumps that the whales can take 

advantage of passing through. These short-term contacts 

emphasise the larger ecosystem interlinkage amid mangrove 

locales and open-sea marine systems. 

 

Climate Change and Shifting Migration Dynamics 

 

      Species increasingly change their gathering patterns, 

expeditions and activities due to climate change. The increase 

in sea temperatures, alteration of the salinity gradients and 

variation in ocean productivity are changing the seasonal 

resource predictability (22). An example is the seabirds 

arriving later or earlier compared to previous typical arrivals, 

depending on when the plankton begins to bloom and the 

availability of food sources. Other species are either shifting 

their migration north or prolonging the length of their 

stopovers to suit the changed feeding conditions. Adaptability 

is a significant factor in survival; not every species has an 

adaptive ability to deal with a fast-changing environment. 

 

The marine mammals also struggle with the same issues. The 

rise in salinity levels or increased sedimentation in the coastal 

development may cause Dugongs difficulty locating 

appropriate seagrass beds (5). When the prey ducks or the 

volume of boats increase, dolphins can change their migration 

patterns. The whales, who use the ocean's acoustics and waves 

as a way of navigation, may not be able to navigate effectively 

or get food easily when these signals get distorted due to 

climate change. These changes affect reproductive 

performance, energy allocation and population demography. 

 

Mangrove Ecosystems as Seasonal Refuges 

 

      Venerable mangrove habitats, in this case, provide short-

term shelters that mitigate the effects of environmental 

fluctuation. They are essential to migratory species because 

they can stabilise microclimates, maintain water quality and 

contribute to prey abundance (7). Mangroves provide 

predictable feeding stations and secure places to roost offshore 

in the case of seabirds. To the marine mammals, they serve as 

a habitat, feeding channels and a coastal transition. 
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      These species also improve the functions of mangroves 

because they are present during the season. Seabirds play a 

role as depositors of guano and contribute to the nutrient 

cycling processes. In contrast, the role of marine mammals is 

in developing trophic coupling and mixing of the sediments 

(18). These processes strengthen the eco-value of the 

mangrove areas and highlight the need to implement 

integrated conservation measures to cater to the seasonal 

dynamics. 

 

      These findings highlight the need for mangrove 

conservation to be formally integrated into Abu Dhabi’s 

broader coastal management strategies. Policymakers should 

consider establishing biodiversity monitoring frameworks and 

habitat-specific protection zones, particularly in areas with 

high ecological connectivity such as Marawah and Jubail. 

Incorporating these insights into national marine spatial 

planning would enhance resilience to climate change, support 

fisheries and preserve critical ecosystem services (Spalding et 

al., 2014). 

 

Threats from Coastal Development, Dredging, 

Pollution and Climate Change 

 

      Mangroves’ habitats in Abu Dhabi are becoming 

susceptible to various anthropogenic and environmental 

challenges even though they have an ecological resilience and 

significant value (23). These forces, such as coastal 

development, dredging, pollution and climate change, are not 

independent threats to the health, functionality or life span of 

the mangrove ecosystems, as they all work together to weaken 

them. 

 

      One of the most obvious and imminent threats is Coastal 

Development. In their quest to continue developing an urban 

and tourist infrastructure in Abu Dhabi, on the coast, 

mangrove forests are frequently destroyed or divided to 

construct hotels, ports, desalination plants and residential 

buildings (24). This trend changes the natural flow of water, 

disturbs the process of sediment deposition and ground 

restraining of mangroves towards storm surges and erosion. 

The loss of mangrove areas also occurs due to using artificial 

bodies to replace the mangrove areas, depriving juvenile fish, 

crustaceans and migratory birds of space. In addition, the large 

amount of blue carbon in the mangrove sediments is emitted 

as these regions are disrupted, inducing the atmosphere to 

exceed greenhouse gas levels. 

 

      Expansion of Dredging and Infrastructure aggravates these 

effects. Dredging processes, usually used to dredge a shipping 

channel or develop a marina, disrupt the sediment balance 

mangroves need. Resuspension of sediments causes lower 

water clarity, makes it challenging to photosynthesise in the 

areas of seagrass beds and covers the pneumatophores of 

mangrove trees that are vital in the exchange of gases (25). 

Dredging can cause root decompositions, subsequent tree 

deaths and the loss of mechanical strength in the forest. There 

is also the fact that dredging changes the tidal regimes that 

play a crucial nutrient cycling and seed dispersal in mangrove 

environments. 

 

      The other potential hazard is pollution: chemical and solid 

waste. Due to city runoff, heavy metals, pesticides and 

hydrocarbons in mangrove waters influence microbial 

communities and lower nutrient levels. Paleologos et al., (24) 

found that the plastic trash gets tangled up in the roots and 

branches, which can be dangerous to the birds and the marine 

creatures that feed or nest in such places. Algal blooms caused 

by eutrophication due to nutrient-rich runoff will deprive the 

water of oxygen and affect the food web. The effects are also 

aggravated by oil spills and industrial effluents that frequently 

cause a long-lasting pollution of sediments and biota. 

 

      The threat of Climate Change is a very pernicious yet 

equally brutal entity. Rising sea levels due to global warming 

are causing mangrove zones to be covered often and for 

extended periods by the rising sea. It may result in salt stress, 

a decline in oxygen and the eventual death of mangrove trees. 

Alterations in the patterns of temperature and precipitation can 

also influence the cycle of flowering and seed dispersion, 

which could deteriorate the regeneration rates (13). The other 

effect of the rise of CO2 is ocean acidification, which prevents 

shell formation by molluscs and crustaceans living in 

mangrove substrates, further turning off the food web and 

diminishing biodiversity. 

 

 

Threat Type Impact on Mangroves 

Coastal Development 

  

Habitat loss, altered hydrology and increased erosion. 

Dredging & Infrastructure Sediment disruption, physical damage to root systems. 

Pollution Eutrophication, plastic entanglement and heavy metal accumulation. 

Climate Change Sea-level rise, salinity shifts, temperature stress. 

 

Table 1. Summary of observed marine species associated with mangrove ecosystems in Abu Dhabi, including species richness, 

abundance and ecological roles across surveyed locations. 

 

      All these pressures put the mangrove ecosystems of Abu 

Dhabi at a crunch point. The ecological services these habitats 

deliver, biodiversity support, carbon sequestration and coastal 

protection, may be lost forever unless appropriate concerted 

efforts are taken to conserve them through policies. 
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      While the study offers valuable insights into mangrove-

associated biodiversity, it is limited by spatial sampling 

confined to selected Abu Dhabi locations and the absence of 

seasonal variation data. Future studies should incorporate 

temporal replicates and broader site coverage to enhance 

generalisability. 

 

Conservation Frameworks and Success Stories 

 

      The practice of mangrove conservation by Abu Dhabi has 

been developed into an innovative plan that includes various 

environmental rehabilitation techniques, science and citizen 

involvement (9). Those three pillars, namely Jubail Mangrove 

Park, the Marawah Biosphere Reserve and the Environment 

Agency - Abu Dhabi (EAD), have unique but intertwined 

tasks in protecting one of the most essential coastline localities 

in the region. 

 

      Jubail Mangrove Park is a role model of eco-tourism and 

environmental education. This is the first self-sustaining 

nature and leisure park on the emirate's Jubail Island. Yap and 

Al-Mutairi (26) support that it was meant to enlighten people 

on the ecological significance of mangroves, mainly because 

they enhance the coast's safety, sustain biodiversity and even 

reduce climate change. Tourists may view life on high 

boardwalks through extensive mangrove forests, allowing 

them to experience the place without affecting the habitat. 

Another feature in the park is guided tours, education 

programs and citizen science projects, where the residents 

participate in monitoring the status of mangroves and restoring 

those that have been destroyed (27). In addition to recreation, 

Jubail Mangrove Park provides an active work environment to 

researchers who work on carbon sequestration, habitat 

resilience and species interactions in mangrove ecosystems. 

 

      This is supplemented by the Marawah Biosphere Reserve, 

a UNESCO-recognised site covering a heterogeneous 

ecosystem comprising swamps, seagrasses and coral reefs. 

Spreading over 120,000 hectares, Marawah is considered one 

of the UAE's biggest and most ecologically diverse reservation 

territories (27). It has essential fish and bird habitats for 

breeding and feeding in its mangrove areas. The reserve has a 

holistic conservation policy that embraces both the old and the 

new knowledge of ecology in combination with modern 

scientific methods. It facilitates long-term and broad-scale 

biodiversity monitoring, climate adaptation studies and habitat 

restoration. The role of Marawah in regional conservation 

planning may be stated, as well, since the site is used as a 

reference site for ecosystem health and resilience to 

environmental drivers such as sea-level rise and coastal 

development. 

 

      A key driver of these was the Environment Agency Abu 

Dhabi (EAD), the central government nature body that 

regulates the environment, conducts research and implements 

policies. Casimiro et al., (28) report that EAD has been behind 

many mangrove plantation initiatives, including the 

impressive Ghars Al Emarat initiative, which committed to 

planting 10 mangroves per visitor to COP28. Since 2024, the 

coastal areas of Abu Dhabi have already planted more than 

850,000 mangrove trees, some of which are located in the 

Jubail Island and Marawah Reserve, by applying modern 

technologies like drone seeding. These trees will likely absorb 

about 170 tonnes of carbon dioxide each year, which should 

play a role in the UAE's Net Zero by 2050 approach (29). The 

research conducted by EAD shows that carbon sequestration 

in Abu Dhabi mangroves is at 0.5 tonne per hectare annually, 

as much as the energy of 1000 houses. 

 

      In combination, these conservation initiatives demonstrate 

the role of Abu Dhabi in nature-based solutions and marine 

biodiversity. The emirate is on a path towards sustainable 

coastal management as it manages to conserve its natural 

heritage by integrating scientific research, community 

involvement and policy innovation, which serve as a role 

model in sustainable coastal management worldwide. 

 

Integrating Mangrove Conservation with Marine 

Spatial Planning 

 

      An opportunity exists to align environmental stewardship 

concerns with Abu Dhabi's socio-economic development by 

integrating mangrove conservation with ecosystem tourism, 

aquaculture zoning and marine protected area (MPA) policy 

approaches. There is an excellent opportunity for nature-based 

tourism through mangroves, mainly dominated by Avicennia 

marina (30). Elevated walkways and pathways, kayaking 

guided tours and informational pathways, as seen at Jubail 

Mangrove Park, are good examples of engaging the crowd 

without causing any significant ecological impact. Such 

activities generate profits and make people environmentally 

conscious, making mangrove an eco-friendly investment and a 

cultural attraction. 

 

      Marine mangrove integration should be taken carefully in 

aquaculture zoning. Traditionally, shrimp cultivation has 

impacted the decline of mangroves and people have raised 

their voices regarding the sustainable practices, including 

Integrated Mangrove Aquaculture (IMA). According to 

McSherry et al., (31), IMA incorporates mangrove trees inside 

or in the periphery of the aquaculture ponds to maintain the 

ecosystem in its natural functioning and complement it with 

low-density farming. Nevertheless, recent research indicates 

that despite their benefit to biodiversity, IMA systems might 

provide reduced biodiversity compared to the intact mangrove 

structures (26). Zoning policies, thus, should give primary 

interest in policy to the ecological wholeness and mangrove 

vegetation should not be interfered with or fragmented by 

aquaculture development. 

 

      The Marine Protected Area (MPA) policy provides a 

strong platform for mangrove protection. By defining the 

mangrove areas as core or buffer areas of MPAs, the 

continuous protection of the environment by incorporating 

legal measures, the supervision of the ecological condition and 

the control of human actions will be provided by Abu Dhabi 

(24). The MPAs also enable cross-sectoral planning whereby 
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the achievement goals in tourism, fisheries and conservation 

can be harmonised. Well-coordinated, such policies have the 

potential to reshape mangrove management as more than a 

series of isolated efforts but rather as a landscape-wide 

approach to conserve mangroves within a broader diversity 

and resilience of the natural world, as well as to secure local 

livelihoods.  

 

Conclusion and Strategic Recommendations 
 

      Abu Dhabi mangrove ecosystems are not purely biological 

islands that run along the coastline but instead form part of a 

wider pattern of landscape that sustains marine biodiversity, 

helps address the effects of climate change and supports 

sustainable livelihoods. Their classification as keystone 

nursery habitats is not only confirmed by the species they 

protect, including juvenile fish and crustaceans, modern 

seabird migrants and endangered dugongs but also by the 

valuable activities they perform in the ecology. The 

connectivity of mangrove areas and offshore ecosystems 

regarding space and trophic levels is a glaring indicator of a 

balancing act of biodiversity that needs a perfect balance. 

Conservation should not just involve the restoration of these 

habitats and the creation of awareness about the importance of 

their existence. Some strategic recommendations will ensure 

that mangrove conservation is integrated into national climate 

and disaster risk reduction plans. Urban coastal zoning 

regulations should consider the mangrove buffers, especially 

where city planning or intensive farming is done. Ecosystem 

design and integration of habitats can be created through 

multidisciplinary approaches to the study of marine ecology 

and land planning that incorporate the local communities. 

Using technologies like drone-based vegetation planting, 

satellite tracking and Artificial Intelligence-assisted 

biodiversity measurements will reduce the cumbersome task 

of restoring the environment and give the right baseline of 

ecological change. In the meantime, citizen science initiatives 

and youth programming, including mentor-led mangrove 

planting or habitat mapping workshops, will aid both in 

building the next generation of stewards interested in long-

term ecological resilience and help paint a more holistic 

picture of the ecosystem's needs. Regional cooperation is also 

necessary. Due to the nature of the marine species across 

borders and migration habitats, Abu Dhabi will be in a pole 

position in entering into agreements with neighbouring Gulf 

nations. Collective research, common data platforms and 

synchronised policy structures can increase the effectiveness 

of conservation efforts on a regional level and strengthen 

everyday actions to address environmental risks. 

 

      Embedding these ecological insights into marine spatial 

planning and EIA processes will be vital for sustainable 

coastal development in the UAE. 
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