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STATUS OF GLOBAL MANGROVE FOREST: SPATIOTEMPORAL CHANGES, 

ECOSYSTEM SERVICE, AND CHALLENGES FOR SUSTAINABILITY
1
 

K.M. MAMUN UZZAMAN
2
 

ABSTRACT 

 

Mangroves, the only woody halophytes living at the confluence of land, and sea, have been 

heavily used traditionally for food, timber, fuel, medicine, and presently occupy about 181 

000 km of tropical and subtropical coastline. Furthermore, mangroves are a valuable 

ecological and economic resource. It is essential nursery grounds and breeding sites for birds, 

fish, crustaceans, shellfish, reptiles, and mammals; a renewable source of wood; accumulation 

sites for sediment, contaminants, carbon, and nutrients; and offer protection against coastal 

erosion. Over the past 50 years, approximately one-third of the world’s mangrove forests 

have been lost due to various anthropogenic and natural causes. Primary anthropogenic 

reasons for destruction are tree cutting, urban development, aquaculture, agriculture, 

overexploitation for timber, fish, and pollution. Natural causes of mangrove forest 

degradation are climate change, global warming, natural calamities, river change and coral 

reef destruction. Over the next 25 years, unrestricted clear-felling, aquaculture, and 

overexploitation of fisheries will be the most significant threats, with lesser problems being 

the alteration of hydrology, pollution and global warming. In the past few decades, Asia has 

suffered from the most mangrove loss which is around 36% and Asia is followed by America 

(35%) and Africa (32%). Among the Asian countries, Southeast Asia has suffered the most 

damage. Loss of biodiversity is and will continue to be a severe problem if not adequately 

addressed. Mangroves act as a source of different ecosystem services and goods which are 

vital for the healthy ecosystem. The scopes of mangrove forests are promising but to utilize 

all those scopes, several challenges should be answered. 

Keywords: Anthropogenic, coastal, biodiversity, aquaculture, exploitation. 
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CHAPTER I 

INTRODUCTION 

1.1 General Background 

Mangrove forests occur in the inter-tidal region between the sea and the land in the tropical and 

subtropical regions of the world between approximately 30° N and 30° S latitude. Their 

worldwide conveyance is accepted to be delimited by significant ocean current and the 20° C 

isotherm of seawater in winter. The forests are typically distributed from mean sea level to 

highest spring tide. They grow in harsh environmental settings such as high salinity, high 

temperature, extreme tides, high sedimentation, and muddy anaerobic soils. Usually, the term 

mangrove can be used to refer to an individual mangrove plant or to the habitat in which it lives 

(Alongi, 2015).  

Since the Indo-Malayan region has more mangrove species than anyplace else, researchers 

derived that the earliest mangrove species started in this area and were conveyed by sea flows to 

India, East Africa, and toward the east to the Americas, showing up in Central and South 

America during the upper Cretaceous time frame and lower Miocene age. Presently, there are 

three conveyance habitats Southeast Asia, East Africa, and the Caribbean region. Mangrove 

forests are enriched with biological diversity that include many flora and fauna species. Overall 

there are 69 perceived types of mangrove plants, which are basically limited to intertidal 

territories between the high water level of neap and spring tides, and belong to 20 families 

distributing in 117 countries. The occurrence and distribution of mangrove species are governed 

by temperature, wind, tidal range and frequency, availability of freshwater, soil type, terrain and 

salinity (Din et al., 2017). 

Mangrove forest assumes a basic job in the lives and economies in coastal region of various 

nations. They yield lumber, fuel wood, shafts, covering material, grass, nectar, wax, and modern 

industrial material. To those countries, mangrove forests are relevant sources of employment and 

income generation (Feller et al., 2017). 

Mangrove forests are among the most profitable and organically significant environments of the 

world since they give fundamental and one of a kind biological system merchandise and ventures 

to human culture and coastal and marine systems. The forests help balance out shorelines and 
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diminish the staggering effect of catastrophic events, for example, tidal waves and typhoons 

Furthermore, they act as an income generation source for the host country. Mangroves, including 

associated soils, could sequester approximately 22.8 million metric tons of carbon each year. 

Covering only 0.1% of the earth’s continental surface, the forests account for 11% of the total 

input of terrestrial carbon into the ocean and 10% of the terrestrial dissolved organic carbon 

(DOC) exported to the ocean. The unsatisfactory current status of the world mangrove forest 

assets is of extraordinary worry to numerous individuals. The proceeded with decay of the 

forests is brought about by transformation to agriculture, aquaculture, the travel industry, urban 

turn of events and overexploitation (Ilman et al., 2016).  

The current estimate of mangrove forests of the world is not exactly 50% of what it used to be 

during the 1900s, and a lot of what remains is in a degraded condition. About 35% of mangroves 

were lost from 1980 to 2000 and the forestland have been declining at a quicker rate than inland 

tropical forests and coral reefs. Predictions suggest that 30–40% of coastal wetlands (IPCC, 

2007) and 100% of mangrove forests (Duke et al., 2007) could be lost in the next 100 years if the 

present rate of loss continues. As an outcome, basic environment ecosystem goods and services 

(e.g., a natural barrier, carbon sequestration, biodiversity) delivered by mangrove forest will be 

decreased or lost. The quick vanishing and debasement of mangroves could have negative 

ramifications for the exchange of materials into the marine frameworks and impact the air 

structure and atmosphere (Thomas et al., 2017). 

Luckily, individuals are giving more consideration to the natural issues realized by the 

diminishing of mangrove forests. Numerous legislature or non-administrative associations are 

built up, and increasingly dynamic measures are received to secure these one of a kind forests. 

1.2 Objectives: 

Considering the above facts, the following objectives were undertaken: 

1. To document the causes and examples of global mangrove forest losses quantified by the 

scientific communities across the biomes; 

2. To find out the ecosystem goods and services generated from the global mangrove forest; 

and 

3. To illustrate the scope and challenges of global mangrove forest towards sustainability.                  
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CHAPTER II 

MATERIALS AND METHODS 

 

This Seminar paper is an exclusively review paper. So all of the information has been collected 

from the secondary sources. Various relevant books, journals, proceedings, reports, publications. 

Were gone through during the preparation of this manuscript. It has been prepared by browsing 

the internet, studying comprehensively various articles published in different journals, books, 

proceedings, dissertations available in the libraries of BSMRAU, and personal communication. 

Relevant internet web sites were surfed to collect information. Valuable suggestions, information 

and guidance, were provided by the honorable major professor. Finally, all the secondary source 

derived information was compiled systematically and chronologically as per the objectives of 

this paper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

CHAPTER III 

REVIEW OF FINDINGS 

3.1 Major causes of mangrove forest loss 

Over 35% of the world's mangroves are as of now gone. The figure is as high as half in nations, 

for example, India, Bangladesh, Indonesia, the Philippines, and Vietnam. Simultaneously, in the 

Americas, they are being cleared at a rate quicker than tropical rainforests. 

In the greater part of the nations, mangrove forests zones are experiencing losses. The 

explanation for this misfortune differs from nation to nation. In any case, most common are due 

to over-exploitation, deforestation, land reclamation, and pollution, etc. Large areas of 

mangroves have been cleared for fish and shrimp farming. Agricultural practices and industrial 

development, urbanization, over-logging in coastal areas as well as the unregulated discharge of 

liquid and solid wastes are the most severe threats. Overall, the causes of deterioration of the 

mangrove forest ecosystem could be classified into anthropogenic, natural, and other (or 

miscellaneous) (Fauzi et al., 2019). 

 

 

 

 

 

 

 

 

 

 

Figure 1. Major threats of mangrove forest. 

Source: Duke et al., 2014. 
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3.1.1 Anthropogenic causes of mangrove forest loss 

Among various anthropogenic causes: tree felling, aquaculture practices, agricultural land 

expansion, overharvesting, overfishing, urbanization, and pollution are the main causes of 

mangrove forest loss all over the world. From table 1 it can be seen that deforestation, 

overharvesting, aquaculture, agricultural land conversion, urbanization, pollution, and others 

occupy 15.7%, 7.4%, 20.5%, 18.7%, 4.2%, 3.3%, and 9.0 % respectively. 

Table 1. Different anthropogenic causes of mangrove forest loss and their percentage 

Causes Amount (%) 

Deforestation 15.7 

Aquaculture 20.5 

Agricultural land conversion 18.7 

Urbanization 4.2 

Overharvesting 7.4 

Pollution 3.3 

Other categories 9.0 

Total 100 

Source: Richards and Friess, 2016. 

Deforestation 

Deforestation is basically happening because of collecting firewood, building material, and log, 

make room for human settlements and infrastructure (such as harbors). All the more as of late, 

deforestation is occulting for tourist developments. This deforestation is a critical factor behind 

mangrove loss around the word 

Blanco, J. F. (2012) has directed a study in the Colombian Caribbean situated in the 

northernmost corner of South America with respect to deforestation impact on mangrove. The 

investigation displays that area experienced the hugest yearly deforestation rate out of the eight 

South American nations with mangroves. With 18% of the regions mangrove spread, the 

deforestation rate in this nation (1.1 and 0.6%) surpassed the South American average (0.69 and 

0.18%) in estimates for 1980–1990 and 2000–2010. 
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Richards and Friess (2016) have conducted a study in the Southeast Asian region. The results of 

the study found the rate at which mangroves present in 2000 were deforested up to 2012 (normal 

0.18% every year) is higher than that of past assessments across Asia and insular Southeast Asia, 

which have evaluated paces of in any event 1% every year. The pace of mangrove change may 

have fastened since the 1990s. 

Aquaculture 

For a long time, numerous kinds of coastal aquaculture are drilled inside or near mangrove 

regions. Presently in a few territories, mangroves are being changed over to fish and shrimp 

ponds for aquaculture. This training has prompted the devastation of a huge measure of the 

world's mangrove forests in countries, for example, India, Thailand, Costa Rica, and Ecuador. At 

the point when the mangroves are crushed for aquaculture, the many various services these 

ecosystems provide are traded for a single service 

Slaughtering the mangroves with aquaculture make a lot more issues for the general condition, 

including polluted water, inadvertent introduction of exotic species, the introduction of diseases 

into nature, and so on. 

Table 2. Mangrove forest loss due to Aquaculture in different countries of the world 

Countries Area (ha) 

Ecuador 34,500 

Bangladesh 30,600 

Brazil 6,500 

China 212,700 

India 12,600 

Indonesia 174,500 

Thailand 9,000 

Vietnam 64,100 

Source: Hamilton, 2013. 
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Table 2 shows different countries' statistics of mangrove forest conversion into aquaculture. 

China has a higher amount of forest converted to aquaculture, which was   212,700 ha. Ecuador, 

Bangladesh, Brazil, India, Indonesia, Thailand and Vietnam lost 34,500; 30,600; 6,500; 12,600; 

174,500; 9,000 and 64,100 ha area respectively.  

Past studies in Southeast Asia and universally have concentrated on the role of aquaculture in 

driving mangrove deforestation. In spite of the fact that aquaculture was as yet the predominant 

driver of mangrove deforestation somewhere in the range of 2000 and 2015, the rate changed 

over to fish or shrimp ponds was around one-a large portion of that assessed during the 1980s–

1990s, a time of fast development of tropical coastal aquaculture. During the 1980s–1990s, 

aquaculture represented as much as 54% of all mangrove deforestation in an overview of eight 

significant aquaculture-producing nations (Duke et al., 2014). 

Agricultural land conversion: 

Table 3. Mangrove forest conversion to agricultural land in different countries 

 

 

 

 

 

 

 

 

 

 Source: Fauzi et al., 2019. 

Rice and oil plantations accounted for 38% of mangrove deforestation between 2000 and 2012. 

Besides, table 3 showed the area converted from mangrove to agriculture in different countries. 

Countries Area (ha) 

Indonesia 11,006.67 

Myanmar 7700.287 

Malaysia 5981.131 

Thailand 826.2965 

Philippines 84.8971 

Cambodia 8.955 

Vietnam 123.831 

Singapore 8.9948 

Brunei 3.8387 

Timor Leste  1.0454 
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Among them, Indonesia placed on top with around 11 thousand of forest converted to 

agriculture. 

An investigation directed by Fauzi et al. (2019) uncovered that that the extension of rice 

horticulture over the entire of Southeast Asia is liable for driving the quickest pace of mangrove 

deforestation of some other nation in the world (Table 3). Moreover, discoveries demonstrate 

that the pace of mangrove supplanting with rice farming was lower in the agricultural hotspot of 

the coastal Delta and that ongoing rice expansion into mangroves has happened for the most part 

in the Indonesia and Myanmar, a distant region of the nation with poor associations with the 

middle. The advancement of oil palm ranches is a critical driver of earthly forest and peat swamp 

deforestation in Southeast Asia. Ilman et al. (2016) distinguished oil palm development as a 

likely driver of mangrove loss in Indonesia and Malaysia. 

Urbanization 

 Mangrove inclusion in enormous urban areas is generally diminishing, and at a higher rate than 

previously. Both growing urbanization and existing agribusiness are most firmly connected with 

mangrove misfortunes, which are principally happening 5–10 km from urban zones. 

 

 

 

 

 

 

 

 

 

Figure 2. Maps of the six cities showing urbanization encroaching mangrove forests. 

Source: Khan and Kumar, 2009. 



9 
 

Khan and Kumar (2009) considered the Development of urban foundation along the west bank of 

the Arabian Gulf has made noteworthy unsettling influence the seaside condition and mangrove 

environment during the previous 40 years (fig. 2).  

Overharvesting and Overfishing: Mangrove trees are utilized for firewood, construction wood, 

wood chip and pulp production, charcoal production, and animal fodder. While collecting has 

occurred for a considerable length of time, in certain places of the world, it is not, at this point 

practical, threatening the eventual fate of the forests (Onyena and Sam, 2020). 

Pollution: Fertilizers, pesticides, and other toxic human-made synthetic compounds conveyed by 

waterway frameworks from sources upstream can kill creatures living in mangrove forests. 

Conversely, oil contamination can smother mangrove roots and choke out the trees (Ma et al., 

2020). 

3.1.2 Natural causes of mangrove forest loss 

Climate change and Global warming: Mangrove forests require stable ocean levels for long 

term endurance. Mangrove losses because of environmental change are ascribed for the most part 

to expanded paces of ocean level rise, high water events, storms, and precipitation just as 

adjusted sea course designs, the soundness of practically connected biological systems, and 

financial exercises (Feller et al., 2017).  

River changes: Dams and irrigation system, lessen the measure of water arriving at mangrove 

forests, changing the salinity level of water in the forests. In the event that saltiness turns out to 

be excessively high, the mangroves can't endure. Freshwater preoccupations can likewise prompt 

mangroves drying out (Hong et al., 2020). 

Natural calamities: Due to the closeness to the sea, mangrove forest acts as a shield and regular 

hindrance for the coastal people. Mangrove regularly experiences diverse common catastrophes, 

for example, tornado, tidal surge, flood, and so forth which cause extreme obliteration on the 

general mangrove environment (Del Valle et al., 2020). 
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3.2 Global mangrove forest losses quantified by the scientific communities 

Table 4. Quantification of mangrove forest loss in the different continent of the world 

Region Original(km
2
) 

(1980) 

Present(km
2
) 

(2010) 

Percentage of forest 

loss (%) 

The annual rate of 

loss 

(km
2
/
 
year) 

Asia 41,208 26,193 36 628 

Africa 21,847 14,903 32 274 

Australia 11,617 10,000 14 231 

Americas 62,242 41,472 35 2251 

Total 136,914 89,568 35 2834 

Source: Valiela et al., 2012. 

Mangroves have been lost and upset because of human use for quite a long time, however 

mangrove area and rates of change originate from estimates from the second 50% of the 

twentieth century onwards. In spite of the fact that information quality is profoundly factor, it has 

been recently viewed as that 35% of the first mangrove zone was lost before the finish of the 

20th century. Mangroves were additionally viewed as losing 1–3% of their region internationally 

every year, with considerable provincial variety. Mangrove loss in the mid-21st century has 

declined from expected highs in the mid-to late 20th century, with a worldwide scale distant 

detecting study demonstrating that yearly paces of mangrove deforestation found the middle 

value of 0.2–0.7% somewhere in the range of 2000 and 2012 (Hamilton and Casey, 2016). A 

portion of this obvious decrease might be because of methodological contrasts among studies 

and surveys (Friess et al., 2016). Table 4 shows from 1980-2010, the most losses happen in the 

Asia area, which was more than 15,000 km
2
 that is trailed by America (35%) and Africa (32%). 

Figure 3 shows Combining losses from all the locales in 2009 was the most devastating year 

where around 25,000 ha of mangrove woods were lost.   

 

Thomas et al. (2017) conducted a study using satellite imagery from 1996-2010 for the 

worldwide appraisal of mangrove forest loss. The outcomes show that mangroves have been 

verifiably debased over their range. The transformation of mangroves to commercial types of 

food and asset creation has been broad, seen in 11.6% of the complete mangrove forest region. 
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Figure 3. Tree cover loss in a different region of the world by year. 

                                                Source: Strong and Minnemeyer, 2015. 

The most widely recognized reason for the anthropogenically initiated change was the 

transformation of mangrove to aquaculture/farming (11.2%) of which the larger part happened in 

Southeast Asia. All around, 37.8% of woodlands were affected by anthropogenic exercises 

including proof of action that happened before 1996. Common procedures of mangrove loss and 

advance were often watched and generally appropriated, happening in all regions. 

 

Figure 4. Red dots are showing mangrove forest loss all over the world. 

Source: Giri et al., 2011. 
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 Richards et al., (2016) led an investigation in Southeast Asian nations on mangrove losing rate. 

Mangrove deforestation stays generous across Southeast Asia, with in excess of 100,000 ha of 

mangrove forest lost somewhere in the range of 2000 and 2012. Around 2% of the mangroves 

present in Southeast Asia in 2000 were lost during the study time of 2000-2012, at an average 

pace of 0.18% every year. There is impressive spatial variety in the level of deforestation, with 

hotspots in Myanmar, especially in Rakhine state, in Indonesian Sumatra and Borneo, and in 

Malaysia (fig. 5). The pace of mangrove deforestation was higher in these areas and was 

impressively lower in Thailand, Vietnam, and the Philippines 

 

 

 

 

 

 

 

 

               Figure 5. Mangrove deforestation between 2000 and 2012 in Southeast Asia.                                                              

Source: Richards et al., 2016. 

Duke et al. (2014) investigated mangrove changes utilizing visual translation of satellite and 

radar information from the mid-1990s, 2007, and 2010. The information permitted territories of 

progress, where mangroves spread enormous regions, to be promptly distinguished.  

Figure 6a shows mangrove spread in the Philippines diminished by over 10% somewhere in the 

range of 1990 and 2010, for the most part because of transformation to aquaculture. Nonetheless, 

since 1918, over half of the nation's mangroves have been lost. The quickest paces of loss were 

between the 1950s and 1970s when national approaches were acquainted with advance the 

aquaculture business (Duke et al., 2014). 
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Myanmar is the biggest nation in territory South-East Asia, with a coastline of very nearly 3,000 

sq km. In 2007 it held an expected 437,000 hectares of mangrove environments. Albeit a great 

part of the coast in the north and south is generally lacking, in numerous spots, mangroves are 

vanishing and confronting extreme dangers. Figure 6b shows, in the Ayeyarwady Delta, high 

human populace pressure has prompted the loss of over 64% of mangrove spread in the course of 

recent years, over 80% of which is credited to rural development as rice paddies (Duke et al., 

2014). 

Figure 6c shows in Honduras, about 12% of the mangroves were lost over the period 1985-2013 

through transformation to different utilizations, particularly shrimp cultivating. The hugest 

decrease occurred during 1985–1996 because of the advancement of shrimp culture, and in 1999 

when Hurricane Mitch caused widespread destruction. Paces of loss declined along these lines 

because of shrimp disease making a stop of aquaculture extension, mangroves that were harmed 

by the tropical storm starting to regrow normally, and a few endeavors at restoration of the 

forests (Duke et al., 2014). 

Prior to 1975, Madagascar had lost little of its mangroves, and it keeps on having lower paces of 

loss than numerous nations. Notwithstanding, figure 6d shows somewhere in the range of 1975 

and 2005, it lost 7% of its mangrove cover, and there has kept on being a reduction in cover. The 

main sources have been transformation for agribusiness (representing around one 33% of the 

loss) especially rice cultivation, and logging. All the more as of late, transformation to shrimp 

cultivating has been a driver of loss, especially in the northwest of the nation (Duke et al., 2014). 

Transformation to aquaculture or agribusiness, joined with sedimentation, hydrological changes 

and disintegration are the primary drivers of mangrove loss, with significant hotspot regions in 

Central America, Ecuador, Guyana, Surinam, and French Guiana. The shrimp business has had a 

huge effect in this area. In Ecuador, shrimp aquaculture caused broad devastation of mangroves 

during the 1980s and 1990s. In Guyana, mangrove forests are as yet being changed into 

agricultural land and aquaculture operations. These are ensured by seaside dikes so common 

recolonization is not, at this point conceivable, and there are fears that this will prompt huge 

scope coastal disintegration later on. Conversely, Brazil, which represents 7% of worldwide 

mangrove spread, has had lower paces of mangrove forests misfortune and over 70% of the 

mangroves are inside some type of the secured territory. In any case, mangrove wellbeing 
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outside these zones is decaying, especially on the north and upper east coasts (Strong and 

Minnemeyer, 2015). 

 

Figure 6. Mangrove forest loss all over the world: a) the Philippines, b) Myanmar c) Honduras d) 

Madagascar.                                                                              Source: Duke et al., 2014. 
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3.3 Ecosystem goods and services generated from the global mangrove forest 

Sediment trapping 

 Whole mangrove forests can trap and hold silt produced in the uplands by virtue of their 

situation in the scene. All kinds of mangrove riverine, fringe, and basin swamp type mangrove 

traps sediments. Riverine are probably going to be especially significant in this regard since river 

waters as a rule convey a more enormous sediments load than sea tides. Sediments deposited in 

fringe forests can be riverine in origin, however, having been recirculated within the nearshore 

waters. Basin swamps likewise trap residue, getting the particles that are conveyed past riverine 

and fringe forests by floods and tides (Willemsen et al., 2016).   

 

 Figure 7. Ecosystem services derived from Mangrove forest.    

          Source: Mitra, 2020  

Organic matter export 

 Estimates of carbon export to offshore waters range across two orders of magnitude; the average 

rate is about 210 g Cm
-2 

yr
-1

, with the highest export values coming from fringe mangroves. In 

Rookery Bay, Florida, for instance, fringe mangrove forests export twice as much organic matter 
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per hectare as basin forests. The presence of crabs that consume litter may increase the tightness 

of nutrient cycles in the mangrove forest and decrease the amount of outwelling, particularly 

from interior portions of basin forests and especially in Old World sites, where crabs are more 

common. High profitability and moderately short living arrangement times of litter in riverine 

and fringe mangroves, both related with the higher recurrence of immersion, make them 

especially momentous, aside from where basin zones are a lot bigger (Jennerjahn et al., 2002). 

 Nutrient sink 

 Basin mangrove forests may rank lower in organic matter export because of lower flooding 

frequency, but they may have higher rates of organic matter and nutrient accumulation. Soil 

redox potential is a particularly important measure of the soil environment for determining 

characteristics of nutrient cycles because of its control over oxidation states of P, N, S, Mn, Fe, 

and many other elements (Sánchez-Carrillo et al., 2009).  

Water quality improvement  

The service of nutrient processing has often been exploited for water quality improvement. 

Mangrove forests, like wetlands in general around the world, often inadvertently receive 

untreated wastewater of both human and animal origin. A different mechanism of mangrove 

forests makes the water quality better. Basin mangrove forests may be particularly useful for 

transforming nutrients, particularly N, and immobilizing microbes and chemicals such as 

pesticides (Wang et al., 2020)  

 Animal habitat  

Mangrove forests support animal populations both within the forest and in offshore areas. Some 

of these animals spend only part of their life cycle in mangrove forests, either during a particular 

stage of their maturation or as migrants. Where mangroves are a dominant source of carbon, they 

are essential to estuarine consumers. Crabs are among the characteristic invertebrate fauna of 

mangrove forests that are particularly important in human food chains (Walden et al., 2019) 

Aesthetically pleasing environment  

Large, undisturbed stands of mangrove forests are attractive to tourists. Boardwalks and canoe 

trails, notably along stately riverine corridors and the edges of fringe mangrove forests, provide 
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an opportunity for obtaining income from otherwise undeveloped land as well as for educating 

laypeople on the functions and values of wetlands (Annuar & Latip, 2020). 

Plant products  

Table 5: Different types of product obtained from the mangrove forest 

Categories Products 

Food 

Fish 

Shrimps 

Honey 

Molluscs 

Birds and eggs 

Tea 

Vinegar 

Fuel Firewood 

Charcoal 

Construction materials 

Poles, beams, paneling 

Boatbuilding 

Timber 

Household items 

Dye for cloth and nets 

Furniture 

Glue 

Tannins for net 

preservation 

Other goods 

Traditional medicine 

Fodder 

Fishing bait (worms) 

Raw materials for 

handicrafts 

Fishing float 

Fertilizers 

Lime from mollusc shells 

Insect control 

Source: Rönnbäck et al., 2007. 

An impressive diversity of plant products is harvested from mangrove trees, including tannins, 

honey, medicinal products, and thatch (table 5). Some of these can be obtained with little impact 

on the forest; harvesting for firewood and timber probably has the most significant effect. Net 

primary productivity of mangrove forests, as measured by litterfall, is often high relative to 
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upland forests at the same latitude. Mangrove forests appear to be most productive where there is 

no distinct dry season, and biomass can exceed 250 Mg/ha (Rönnbäck et al., 2007).  

Protection from floods  

Protection of human infrastructure from storm surges, tidal waves, and floods is one of the most 

widely touted services provided by mangroves. This is because the boundaries of a mangrove 

indicate the extent of regular flooding and, therefore the zone where human development should 

cease, and mangrove vegetation decreases the rate at which water passes over land, slowing the 

destructive force of floodwaters as they approach the uplands. The amount of mangrove forests 

necessary for adequate protection in a particular area depends on the geomorphology of an 

individual shoreline as well as on the frequency and magnitude of possible storms (Menéndez et 

al., 2020).  

3.4 scopes and challenges of global mangrove forest towards sustainability 

3.4.1 Scopes of mangrove forest 

Mangrove forests are among the most naturally fertile and biologically productive area of the 

estuarine ecosystem Mangroves colonize the strip of land between the lowest and highest water 

levels determined by the changing tides along with the sheltered tropical and subtropical wetland 

ecosystems.  

Extremely high amounts of fish ad shrimps biomass are to be found in mangrove areas. More 

than 1145 species of plants and animals were distributed around the world mangroves. The tidal 

forests provide the human society essential material like fuel, building materials for houses, 

boats and fishing equipment, honey, sugar, vinegar, and alcoholic drinks, raw materials for 

household utensils and clothing, tanning agents, and traditional medicinal remedies (Olander et 

al., 2012).  

They are a natural coastal defense the sturdy root systems of mangrove trees help form a natural 

barrier against violent storm surges and floods. River and land sediment are trapped by the roots, 

which protects coastline areas and slows erosion. This filtering process also prevents harmful 

sediment reaching coral reefs and seagrass meadows (Osti et al., 2009). 
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In 2017, the UN Ocean Conference estimated that nearly 2.4 billion people live within 100 km of 

the coast. Mangroves provide valuable protection for communities at risk from sea-level rises 

and severe weather events caused by climate change. They are carbon sinks. Coastal forests help 

the fight against global warming by removing carbon dioxide from the atmosphere, most of 

which is stored within the plant. When mangrove tree roots, branches and leaves die they are 

usually covered by soil, which is then submerged under tidal water, slowing the breakdown of 

materials and boosting carbon storage. Research shows that coastal mangroves outperform most 

other forests in their capacity to store carbon. An examination of 25 mangrove forests across the 

Indo-Pacific region found that per hectare, they held up to four times more carbon than other 

tropical rainforests (Ray et al., 2011).  

They provide livelihoods many people living in and around mangroves depend on them for their 

livelihood. The trees are a reliable source of wood for construction and fuel, which is prized for 

its hardy resistance to both rot and insects. However, in some areas, the wood has been harvested 

commercially for pulp, wood chip, and charcoal, raising concerns about sustainability. Plant 

extracts are collected by locals for their medicinal qualities and the leaves of mangrove trees are 

often used for animal fodder. The forest waters provide local fishermen with a rich supply of 

fish, crabs and shellfish to sell for income (Singh et al., 2010). 

3.4.2 Challenges of mangrove forest 

Difficulties of mangrove forests to achieve sustainability are perplexing and are frequently 

connected with common financial improvement techniques. Finding some kind of harmony 

between natural security and monetary improvement needs is challenging and requires solid 

political responsibility from the legislature to address drivers of mangrove obliteration. 

Numerous arrangements and undertakings offer social and monetary motivators for mangrove 

insurance. However, they are impeded by insecure tenure, land grabbing, elite capture and 

inequitable benefit-sharing. The institution setting for mangrove protection is also constrained by 

overlapping and unclear mandates and unclear responsibilities among government agencies at 

central, provincial and multilateral levels. Access to information, on both policies and projects, is 

difficult for local people. Information on the effectiveness of non-state programs relating to 

mangrove protection and development is also lacking (Khan et al., 2020).  



20 
 

Absence of infrastructural offices throughout the most recent decades and the effect of human 

settlement extension within the coastal areas are the current big challenge for the world 

mangrove forest.  Mangrove soils are commonly minimal for agricultural purposes. However, 

the transformation of mangrove lands for farming exercises, for example, oil palm (dubbed as the 

golden crop for decades), is far reaching in numerous mangrove territories particularly in 

Southeast Asia. The eagerness to wander into bigger ranch territories with lucrative oil palm 

prices in the world market is the cause of the land conversion problems and a challenge for the 

mangroves (Das, 2020).  

With the tremendous region of mangrove forest but the limited funds and workforce to looking 

after the security of land tenure and related works such as delineation of proper mangrove 

boundaries on the ground remain the significant hindrances to effectively stop further 

encroachments and degradation of mangroves. In addition, other mangrove areas that fall under 

other lands (i.e. fisheries mangrove reserves) remain entirely unprotected and thus their current 

status is uncertain. The survival rate of mangrove planting around the world has been recorded at 

the range of 55% -95% depending on-site location. Areas with lower survival rates will not be 

planted until further improvement of planting area i.e. construction of mechanical barriers on 

eroding shorelines. They are beating up after planting is carried out six months after completion 

of the first planting. Most of the planting areas are concentrated in abandoned shrimp ponds and 

on illegal agricultural practices within the mangrove areas (Latiff et al., 2011). 

Most importantly, while the central government sees mangrove restoration through the lens of 

ecological services, local people view mangroves as part of their culture and as a source of 

livelihood. This might partly explain why government policies around the world focus on 

mangrove reforestation and paying for local patrolling while overlooking economic and social 

incentives to address local concerns. Future policies and projects need to consider local interests 

to design appropriate incentives. They should also address tenure insecurity as a critical factor 

influencing people’s participation in mangroves protection for future sustainability (Thompson et 

al., 2017). 

 

 

 



21 
 

CHAPTER IV 

CONCLUSIONS 

Mangroves are the only woody halophyte-dominated ecosystems situated at the 

confluence of land and sea. Most mangrove forests are highly productive and net 

autotrophic, helping to support coastal food chains, including commercially valuable fish, 

crustaceans, and mollusks. The world’s mangrove forests are economically precious 

worth of billion dollars. Unfortunately, this valuable forest resource is getting destroyed 

by various manmade and natural causes.  

 Among the anthropogenic causes aquaculture is a significant threat to mangrove. Besides 

this, deforestation, agricultural land conversion, urbanization, pollution, overexploitation 

etc. are also playing a big role in mangrove loss. Climate change and global warming, 

sea-level rise, river change, coral reef destruction, sedimentation, natural calamities etc. 

are some natural factors boosting the degradation process. Almost all the region in the 

world is facing mangrove loos. In the last five decades, more than one-third of mangrove 

forest was lost all over the world. Asia has placed on top in the loosing of mangrove 

forests among all other continents which are about 36%. Southeast Asia possesses the 

highest amount of mangrove and also lost a significant amount of 100,000 ha in the 2000-

2012 time period. America, Africa and Australia lost 35%, 32% and 14% of its mangrove 

forest respectively in the last 30 years. 

 A range of ecosystem goods and services are provided by mangrove forests. Such as 

sediment trapping, nutrient processing, and providing food and habitat for animals, are 

essential for preserving ecosystem integrity and regional biodiversity. Others are not 

obtained without considerable human intervention, such as harvesting mangrove trees. 

The magnitude and quality of each of these goods and services are likely to vary among 

the three hydro geomorphic zones all over the world. Among the plant products food, 

fuel, construction materials, household items, and other goods are most prominent 

 For the sustainability of the mangrove forest, there are several scopes and challenges. 

Primary scopes of the mangrove forest are its natural resources, natural guard to disaster, 

carbon sequestration, offering livelihood to the coastal people. With those scope, some 

challenges are inefficiency of policymakers, arbitrary consumption of resources, lack of 

awareness etc. 
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