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1. Introduction 

The mangrove ecosystems in Malaysia, known as the sea 

forests, have great ecological importance and are found 

extensively along the country's coastlines. These special forests 

along the coast of Malaysia are crucial for the country's diverse 

wildlife, providing a home for a wide variety of plants and animals, 

such as various types of fish, birds, and crustaceans. Also, they act 

as vital breeding grounds for economically important fish species, 

sustaining the local fishing sector. Nevertheless, these precious 

ecosystems are at risk from multiple sources, with sedimentation 

becoming a major issue. The problem of sedimentation arises 

from a mix of natural factors like tidal action and river flow, as 
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well as human activities such as deforestation and changes in land 

use, which together upset the sediment deposition balance and 

endanger these ecosystems. 

The health of mangroves can be impacted by sediment 

transport in various ways. Excessive sediment deposition can alter 

the physical and chemical composition of the soil, leading to a 

reduction in nutrients and oxygen available to mangrove roots 

(Ndungu et al., 2019). The aftermath is that mangroves may grow 

more slowly, become more susceptible to pests and illnesses, and 

eventually die. (J. Wang et al., 2019). 

Along with soil characteristics, sediment transport impacts 

the hydrology of mangrove habitats. According to Basyuni et al., 

(2020), sediment accumulation in waterways can block them and 

decrease the flow, causing higher salinity and waterlogging in 

some places and lower salinity and drying out in others. This may 

change the mangrove species distribution and negatively impact 

the environment's biodiversity. Many methods have been created 

to address the harmful effects of sediment transport on the well-

being of mangroves. Sediment-capturing infrastructure such as 

sediment ponds and check dams are deployed to reduce silt 

migration downstream (Razi et al., 2019). Two additional 

initiatives to reduce sedimentation rates are restoring injured 

mangrove regions and implementing sustainable land 

management techniques. Basyuni et al., (2020). 

To conclude, sediment transportation poses a significant 

threat to the health and sustainability of Malaysia's mangrove 

ecosystems.  Mangrove  ecosystems  are  indispensable  for 
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Abstract: Mangrove ecosystems, often called the rainforests of the ocean, are essential coastal habitats that offer key environmental 

advantages. Nevertheless, they are confronted with an impending danger from sedimentation, a complicated mix of natural and human-
caused elements. The research examines the various impacts of sedimentation on the well-being of mangroves, specifically looking at 
Pantai Punggor and Pantai Perpat in Batu Pahat, Johor, Malaysia. Avicennia marina, a type of mangrove, is impacted by sediment 
accumulation and is chosen for its importance in these areas. UAV photogrammetry was applied because of its cost-effectiveness and 
high spatial resolution. Data underwent processing with the aid of Global Mapper and Pix4D programs, in addition to meticulous mission 
preparation and camera calibration. Sediment properties were examined per ASTM guidelines, utilizing sieve analysis, specific gravity, 
and moisture content methods with extra determination of salinity and pH from the in-situ process. The assessment of mangrove 
characteristics involved measuring trunk diameter with field data and tree height with UAV-derived Digital Surface and Terrain Models. 
The findings show notable differences between the zones in Pantai Punggor and Pantai Perpat, highlighting the negative impacts of 
sedimentation on the development of mangroves. Zone 3C aligns most closely with the specified ideal characteristics for mangrove height, 
soil composition, and environmental conditions. The results reveal significant differences in mangrove growth across sedimentation 
zones, with Zone 3C emerging as a key area for conservation efforts. The findings provide actionable insights for improving sediment 
management strategies and ensuring the sustainability of mangrove ecosystems. 
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maintaining coastal stability, acting as natural buffers against 

erosion (Chang & Mori, 2021), and supporting a wide variety of 

species. In Malaysia, these ecosystems face increasing threats 

from sedimentation driven by tidal actions, deforestation, and 

changes in land use. Excessive sediment deposition can alter soil 

properties, disrupt water flow, and hinder mangrove growth. 

Although global studies have investigated the impacts of sedimen 

tation, there is limited research on its specific effects in Batu 

Pahat, Malaysia. This study addresses this gap by analyzing how 

sediment accumulation impacts Avicennia marina growth, 

utilizing advanced UAV photogrammetry and sediment analysis 

techniques. The novelty of this research lies in its precise, 

technology-driven approach to understanding these challenges 

and offering practical solutions. 

1.1 Mangrove Ecosystem Characteristic 

Mangrove ecosystems are characterized by their remarkable 

adaptive abilities to thrive in challenging coastal environments, 

 

 

Figure 1. Schematic overview of the bio-morphodynamic 

modeling (Xie et al., 2022) 

making them rich and unique habitats. These environments 

usually include six various types of mangroves and ten plant 

species associated with the habitat, amounting to a total of 16 

species. The makeup of these species may differ across various 

places, with certain regions showing greater diversity. Avicennia 

marina, Suaeda maritima, and Sesuvium portulacastrum are some 

of the notable species that are common in the area. These 

mangroves play a crucial role in coastal ecosystems and offer 

necessary ecological services. Previous research offers significant 

insights into the mangrove ecosystem's species diversity and 

geographical spread (Singh, 2020). Figure 1 depicts the schematic 

overview of the bio-morphodynamic modeling. 

One of the defining characteristics of mangrove habitats is 

their ability to thrive in challenging conditions. Mangroves have 

progressed to withstand high temperatures, salinity, low oxygen 

levels, and contaminated environments. (Mohanta et al., 2020). 

Their roots are specially adapted to handle waterlogged soils, 

which can vary widely in salinity, ranging from 2% to 90%.[5]. The 

ability of mangroves to adapt to shifts in sea level and harsh 

weather conditions allows them to be resilient. Their distinct 

physical makeup enables them to strain and capture sediments 

and nutrients, which are vital in maintaining water quality and 

stabilizing shorelines. 

Mangrove forests can differ in their physical appearance, as 

mangrove trees can be small shrubs or tall giants reaching heights 

of 5 to 25 meters. The height and shape of the mangroves are 

influenced by different factors, such as the age of the forest and 

local environmental conditions. The wide variety of traits creates 

a broad spectrum of habitats for different wildlife species, turning 

mangrove ecosystems into a hotspot for biodiversity. 

Furthermore, mangrove environments are recognized for their 

importance in supporting a diverse range of aquatic and land-

based creatures, demonstrating their critical significance for the 

overall well-being and ability to withstand the challenges of 

coastal ecosystems across the globe (Hai et al., 2020). 

 
 

 

Figure 2. The components of a sandy marine beach (Earle et 

al., 2015). 

1.2 Sediment Transport 

Sediment transport is a dynamic and complex process 

primarily driven by fluid flow forces like water, wind, or human 

activities. In the case of water-driven sediment transport, rivers 

and streams are the main pathways for sediment movement 

(Dietrich et al., 2020). River flow creates shear stress on the 

riverbed, leading to sediment particles' dislodgement and 

downstream transport. (Parker et al., 2016). Fluvial transport is a 

process that is required to shape the river channels and build 

sediment along river networks. It plays a vital role in restructuring 

soil and sediments across landscapes. A component of the sandy 

marine beach is shown in Figure 2. 

The zigzag pattern of particles on beaches is caused by the 

movement of coastal sediment due to waves and their circular 

motion. (Komar, 2017). Longshore sediment transport plays a role 

in shaping barrier islands and beaches and influences coastal 

ecosystems' dynamics. Moreover, sediments in estuaries and 

tidal flats are transported by tidal currents, moving them around 

within these coastal areas (McLachlan et al., 2021). Coastal 

sediment transport is essential for preserving the balance and 

structure of shoreline environments. 

https://doi.org/10.22452/mjs.vol44sp1.5
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Sediment transport driven by wind is common in dry and 

coastal regions. Fine particles, such as sand and dust, are easily 

entrained and carried by wind breezes (Nickling et al., 2019). 

Aeolian processes, including saltation (hopping and bouncing of 

particles) and suspension (particles suspended in the air), can 

carry sediments over long distances (Pahtz et al., 2020). This wind-

driven sediment transport can have a range of outcomes, from 

manipulating desert landscapes to impacting air quality and 

human health, particularly in areas liable to dust storms 

(Lancaster et al., 2019). Understanding these different modes of 

sediment transport is necessary for controlling and lessening their 

impacts on both natural and human-modified environments. 

1.3 Sediment Deposition Affecting Mangrove 

Mangroves play a crucial role in influencing sediment 

deposition and, in turn, are significantly impacted by sediment 

rates. These ecosystems are nature's way of regulating sediment 

transport and maintaining the elevation of coastal areas. They 

effectively reduce sediment movement by slowing down water 

flow and providing a habitat where suspended sediments can 

settle. The intricate root networks and prop roots of mangroves 

act as natural barriers, trapping sediments and promoting 
 

Figure 3. The process of sedimentation at mangrove area 

(Minor et al., 2021). 

sediment deposition within their vicinity, as observed in the study 

by Besset et al. (2019). This process not only helps mangrove 

ecosystems grow taller but also leads to the formation of mudflats 

and marshy regions in coastal areas. 

Sediment accumulation rates in mangrove environments are 

influenced by various factors, including tidal patterns, vegetation 

density, and hydrodynamics, as demonstrated by research by Asp 

et al. (2018). These variables interact to determine the extent and 

rate of sediment buildup within the mangrove ecosystem. Such 

sediment deposition is vital for mangroves' overall health and 

development, allowing them to thrive in their unique coastal 

habitats and providing essential ecological services. 

Figure 3 shows the process of how the sediment carried into 

the mangrove area. Furthermore, mangrove ecosystems are 

known for enriching sediment with organic matter and nutrients. 

Mangroves absorb and retain these nutrients, resulting in a 

nutrient-rich environment that supports diverse organisms, as 

evidenced by studies like Salmo et al., (2029). The complex 

nutrient cycling processes in mangrove sediments play a vital role 

in maintaining the ecosystem's health, benefiting both the flora 

and fauna that call these habitats home. In addition to their 

ecological significance, mangroves serve as natural barriers 

against coastal erosion by reducing wave energy and preventing 

shoreline erosion through sediment accumulation, making them 

indispensable in safeguarding coastal communities and 

infrastructure, as highlighted in research by Saintilan et al. (2020). 

The intricate relationship between mangrove ecosystems and 

sediment rates underscores their importance in coastal 

management, conservation efforts, and the broader 

environmental context. 

1.4 Existing Research at Pantai Punggor and Pantai Perpat 

The study by Siddiq et al. (2023) emphasizes the important 

influence of sediment accumulation on the ecological well-being 

of mangroves within the research site. Accretion and erosion are 

critical in shaping their state due to dynamic processes. 

The research conducted by Kaamin et al. (2018) expands on 

this understanding and discusses real-world findings from 

research carried out in the identical region. The study records 

noticeable alterations in the shape of the shoreline over time, 

indicating that the relationship between sediment movement and 

coastal characteristics is continually changing. 

Additionally, utilizing UAV photogrammetry is revolutionizing 

how sediment volumes are measured, and shoreline changes are 

monitored, providing unmatched precision and efficiency. 

(Mokhtar et al., 2023). The potential of this technology extends 

further to assess vertical vegetation structure, like determining 

tree heights through creating and analysing Digital Terrain Models 

(DTM) and Digital Surface Models (DSM). The versatility and 

practicality of UAV-based techniques in improving our 

understanding of coastal ecosystems and their complex dynamics 

are highlighted by their multi-dimensional functionality. 

 

2. Materials and method 
 

Figure 4. Study area, including the zones. 

 
2.1 Description of the Site Location 

The study initially focused on Pantai Punggor and Pantai 

Perpat as the chosen research areas. One of the areas in Batu 

Pahat that experience notable erosion and accretion phenomena 

https://doi.org/10.22452/mjs.vol44sp1.5
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𝑋′ = 
𝑋−𝑋𝑚𝑖𝑛 

(1) 
𝑋𝑚𝑎𝑥− 𝑋𝑚𝑖𝑛 

is Pantai Punggor and Pantai Perpat. The coastal area in Batu 

Pahat shows considerable diversity (Kaamin et al., 2018). Sabri et 

al,. (2023) research on shoreline changes reveals how the 

condition of mangroves on both beaches can be impacted within 

a year due to variations in the shoreline (Mokhtar et al., 2020). 

Figure 4. shows the study area and the zones. This research 

was conducted at Pantai Punggor and Pantai Perpat, two coastal 

zones in Batu Pahat, Johor, Malaysia. These areas were divided 

into three zones based on sedimentation levels: Zone 1 (minimal 

sedimentation), Zone 2 (moderate sedimentation), and Zone 3 

(high sedimentation). Avicennia marina was chosen as the focal 

species due to its prevalence in these environments and its 

sensitivity to sediment changes (Hassan et al., 2016). The area 

that already has buildings (Zone 2) was neglected because this 

study focuses on finding the effect of sediment deposition on 

mangrove growth. 

2.2 UAV Photogrammetry 

Unmanned Aerial Vehicles (UAVs) were used for their cost-

efficiency and ability to capture high-resolution spatial data (Sabri 

et al., 2022). Key steps included careful mission planning, camera 

calibration, and the integration of Ground Control Points (GCPs) 

to ensure accuracy (Siddiq et al., 2021). Data from the UAV flights 

were processed using Pix4D and Global Mapper software to 

create Digital Surface Models (DSM) and Digital Terrain Models 

(DTM). Tree heights were derived by subtracting the DTM from 

the DSM, and accuracy was validated using root mean squared 

error (RMSE) analysis. 

2.3 Characteristics of Site Location 

2.3.1 Mangrove Characteristic 

(Ruzgiene et al., 2015). The model's accuracy was assessed based 

on the maps' root mean squared error (RMSE). 

2.3.2 Sediment Characteristics 

The sediment sample for this investigation was obtained from 

the highest tide location of each zone in the Pantai Punggor and 

Pantai Perpat using a hand auger. Soil samples were collected in 

accordance with ASTM International's Standard Practice for Field 

Collection of Soil Samples for Subsequent Lead Determination 

(ASTM E 1727) (Pazi et al., 2021) to ensure consistency and 

reliability. The particle size distribution of the soil samples was 

determined through sieve analysis, specific gravity, and moisture 

content techniques following the Standard Test Method for 

Particle-Size Analysis of Soils (ASTM D 422) (Beretta et al., 2018) 

to understand sediment density and water retention capabilities. 

Additionally, tests for salinity and pH of the sediment were 

analyzed to evaluate soil conditions for mangrove health. These 

parameters were selected to provide a comprehensive 

understanding of the sediment’s impact on mangrove health. 

2.4 Analytical Framework 

To enable effective comparison, the data were normalized 

using the min-max scaling technique. This method adjusted the 

varying measurement scales to a common range, ensuring a 

robust and accurate statistical analysis of both sediment 

characteristics and mangrove growth metrics typically between 0 

and 1 (Cotton-Barratt et al., 2020). 

The most widely used method of normalization is min-max 

normalization, which involves transforming the values to a scale 

between 0 and 1 using the following formula (Perminov et al., 

2017): 

The data for the mangrove sample was collected along 100 

meters of coastline for both locations. Mangrove trunks were 

assessed according to their diameter and height. Field data 

collection at Pantai Punggor and Pantai Perpat calculated the 

average diameter of mangrove trees to determine the trunk 

diameter. The tree's height was calculated using UAV 

photogrammetry to generate DSM and DTM. Subtracting the 

DTM from the DSM determines the tree's height as outlined in 

 

 

𝑋′ = 
𝑋−𝑋𝑚𝑖𝑛 

𝑋𝑚𝑎𝑥− 𝑋𝑚𝑖𝑛 

 
(1) 

Table 1: Mangrove Characteristics Based on Zones 

Size 
 

Zone 1 
  

Zone 2 
  

Zone 3 
 

 
A B C A B C A B C 

Avg Height 
(m) 

6.08 5.91 7.28 3.79 7.29 5.14 2.46 2.70 7.09 

Avg Diameter 
(m) 

0.21 0.22 0.24 0.17 0.26 0.18 0.11 0.17 0.24 

Density 
(Tree/m2) 

0.38 0.44 0.31 0.56 0.31 0.5 0.63 0.5 0.31 
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3. Results 

3.1 Mangrove Characteristics 

Table 1 provides a comparative analysis of tree characteristics 

across three different zones, each divided into three 

subcategories: A, B, and C. 

In Zone 1, the average tree height ranges from 5.91 meters in 

subcategory B to 7.28 meters in subcategory C, with an average 

diameter varying between 0.21 meters (subcategory A) and 0.24 

meters (subcategory C). The tree density in Zone 1 is highest in 

Subcategory B at 0.44 trees per square meter and lowest in 

Subcategory C at 0.31 trees per square meter. 

In Zone 2, the average tree height spans from 3.79 meters in 

subcategory A to 7.29 meters in subcategory B. The average 

diameter in this zone is slightly larger than in Zone 1, with 

subcategory B having the largest diameter at 0.26 meters. The 

density varies significantly, with subcategory A showing the 

highest density at 0.56 trees per square meter and subcategory B 

the lowest at 0.31 trees per square meter. 

sediment accumulation, showed stunted growth. For instance, 

trees in Zone 1C had an average height of 7.28 meters, compared 

to just 2.46 meters in Zone 3A. The findings highlight the 

detrimental impact of excessive sediment accumulation, which 

restricts nutrient and oxygen availability to mangrove roots. 

3.2 Sediment Characteristics 

Table 2 provides detailed soil characteristics for three zones 

with three subcategories (A, B, and C). The characteristics 

analyzed include Specific Gravity (Gs), Particle Distribution (Silt 

Clay) percentage, Moisture Content percentage, pH Level, and 

Salinity in parts per thousand (ppt). 

In Zone 1, the Specific Gravity ranges from 2.63 (A) to 2.77 (C), 

indicating slight variations in soil density. The Particle Distribution 

(Silt Clay) is relatively high, with values between 75% (B) and 88% 

(C), suggesting a clay-rich soil. Moisture Content is highest in 

subcategory C at 35% and lowest in A at 23%. The pH levels slightly 

vary from neutral to slightly acidic, ranging from 6.49 (B) to 7.14 

(A). Salinity levels are consistent, ranging between 24.5 and 25.8 

ppt. 

 
 Table 2: Sediment Characteristics Based on Zones  

 

Characteristic  Zone 1   Zone 2   Zone 3  

 
A B C A B C A B C 

Specific 

Gravity (Gs) 

2.63 2.73 2.77 2.66 2.75 2.67 2.62 2.65 2.77 

Particle 

Distribution 

(Silt Clay) (%) 

82 75 88 17.71 85.86 25.72 10.34 14.27 84.89 

Moisture 

Content (%) 

23 25 35 16 31 17 6 8 33 

pH Level 7.14 6.49 6.77 7.02 6.68 7.31 6.49 6.07 6.84 

 
Salinity (ppt) 

 
24.5 

 
24.6 

 
25.8 

 
18.7 

 
23.4 

 
24.1 

 
21.5 

 
20.4 

 
25.8 

 

 

Zone 3 exhibits the most variation in tree heights, ranging 

from 2.46 meters in subcategory A to 7.09 meters in subcategory 

C. The average diameter follows a similar trend, with the smallest 

trees in subcategory A (0.11 meters) and the largest in 

subcategory C (0.24 meters). Interestingly, Zone 3 has the highest 

tree density overall, with subcategory A reaching 0.63 trees per 

square meter, while subcategories B and C both have lower 

densities at 0.5 and 0.31 trees per square meter, respectively. 

The study found notable differences in mangrove growth 

across the three zones. Zone 1 exhibited the tallest trees and 

largest trunk diameters, while Zone 3, heavily affected by 

Zone 2 exhibits similar patterns in Specific Gravity, with values 

ranging from 2.66 (A) to 2.75 (B). However, there is significant 

variability in Particle Distribution, with subcategory A having a 

notably lower percentage (17.71%) than B (85.86%). Moisture 

Content varies from 16% (A) to 31% (B). The pH levels are fairly 

consistent and slightly acidic, ranging from 6.68 (B) to 7.02 (A). 

Salinity in Zone 2 is generally lower than in Zone 1, with values 

between 18.7 (A) and 24.1 (C) ppt. 

In Zone 3, the Specific Gravity is similar across subcategories, 

ranging from 2.62 (A) to 2.77 (C). The Particle Distribution varies 

widely, from as low as 10.34% (A) to 84.89% (C), indicating a 

https://doi.org/10.22452/mjs.vol44sp1.5
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diverse soil composition. Moisture Content is lowest in 

subcategory A at 6% and highest in C at 33%. The pH levels 

indicate more acidic conditions in Zone 3, ranging from 6.07 (C) to 

7.31 (A). Salinity also varies, with subcategory C showing the 

highest value at 25.8 ppt, similar to Zone 1, while subcategory A 

has the lowest at 21.5 ppt. 

The sediment analysis revealed that Zone 3 had the highest 

silt-clay content, reaching up to 84.89% in subzone 3C. This high 

concentration of fine particles correlates with poor drainage and 

reduced aeration, which are detrimental to mangrove growth 

(Gao et al., 2023). Zone 1, on the other hand, had a more balanced 

growth-related characteristics near zero, signifying an unsuitable 

environment for tree growth. 

This research builds on existing knowledge by providing a 

detailed, site-specific analysis of sedimentation impacts on 

mangroves. Studies like Besset et al. (2019) have reported similar 

challenges, where excessive sedimentation restricts root 

oxygenation and nutrient absorption. However, this study’s use of 

UAV photogrammetry adds a new layer of precision, offering 

highly accurate spatial and elevation data that enhance our 

understanding of these dynamics. For instance, the ability to 

generate Digital Terrain Models has provided clearer insights into 

 
 Table 3: Normalised Data of Each Zone  

 
Normalised 

 

 
Zone 

 
Characteristics 

 

Height of Tree 

(m) 

 

Trunk Diameter 

(m) 

 

 
Particle Distribution % 

 

 
pH Level 

 

 
Salinity (ppt) 

 
A  

0.48 
 

0.83 
 

1.09 
 

0.91 
 

0.70 

1 B  
0.46 

 
0.92 

 
0.98 

 
0.36 

 
0.71 

 
C  

0.64 
 

1.08 
 

1.18 
 

0.59 
 

0.86 
 

A  
0.18 

 
0.50 

 
0.11 

 
0.81 

 
0.00 

2 B  
0.64 

 
1.25 

 
1.15 

 
0.52 

 
0.57 

 
C  

0.36 
 

0.58 
 

0.23 
 

1.05 
 

0.65 
 

A  
0.00 

 
0.00 

 
0.00 

 
0.36 

 
0.34 

3 B  
0.03 

 
0.50 

 
0.06 

 
0.00 

 
0.20 

 
C  

0.61 
 

1.08 
 

1.14 
 

0.65 
 

0.86 

 

particle distribution and neutral pH levels, making it more 

conducive to healthy mangrove development. Moisture content 

was also notably higher in Zone 3, creating waterlogged 

conditions unfavorable for mangroves. These findings 

demonstrate the critical relationship between sediment 

composition and mangrove health. 

3.3 Normalised Result 

In Table 3, the detailed analysis reveals the varying conditions 

of the mangrove area and sediment properties in the study area. 

Zone 1 stands out due to the robust tree growth and higher 

salinity in subcategory C, while Zone 2 displays strong growth 

characteristics in subcategory B. On the contrary, Zone 3's 

subcategory A indicates the least favorable conditions, with 

the micro-topography influencing sediment deposition patterns. 

The findings underscore the urgent need for interventions to 

mitigate sedimentation in mangrove ecosystems. Practical 

measures such as constructing sediment traps and restoring 

degraded areas can help manage sediment levels effectively 

(Horstman et al., 2014). Moreover, policymakers should focus on 

sustainable land-use practices to reduce sediment influx into 

coastal areas. By integrating advanced monitoring tools like UAV 

photogrammetry into conservation strategies, authorities can 

enhance the resilience of mangrove ecosystems and promote 

long-term ecological sustainability. 

https://doi.org/10.22452/mjs.vol44sp1.5
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4. Conclusion 

This study highlights how sedimentation impacts mangrove 

growth by altering soil and water conditions. Through the use of 

UAV photogrammetry and standardized sediment analysis, the 

research provides detailed insights into these effects. The findings 

support the development of practical sediment management 

strategies and stress the importance of conserving mangrove 

ecosystems. The research provides an in-depth analysis of how 

sediment transport impacts mangrove forests, revealing that 

excessive sediment buildup can alter soil properties, limiting 

nutrient and oxygen availability to mangrove roots. This, in turn, 

may impede growth and increase susceptibility to pests and 

diseases. These findings focus on the role of local authorities such 

as the Forestry Department and Department of Irrigation and 

Drainage on the necessity of effective management strategies, 

urging conservation efforts to prioritize reducing sediment 

pollution and restoring water flow patterns within mangrove 

ecosystems. The study emphasizes the importance of mangroves 

in coastal resilience and ecological balance, calling for continued 

research by other universities and dedicated conservation efforts 

to protect these vulnerable coastal habitats in Malaysia and 

elsewhere. 

Challenges in collecting field data emerge from the dense 

structure of mangrove habitats, which makes it difficult to access 

due to thick vegetation. Furthermore, despite its potential for 

data collection, there are lingering doubts about the reliability of 

UAV monitoring for data collection. Additionally, the sampling 

procedure is limited by the need to carry out collections when 

tides are at their lowest, increasing the research project's 

logistical challenges. To ensure that the sample is collected in 

good condition, it is important to create a systematic and 

appropriate schedule for data collection in future studies. 

Furthermore, an appropriate timetable can help prevent 

situations like blurry or cached images. This is due to the 

significance of the images in producing a high-quality ortho 

mosaic, which is crucial for generating precise data for DSM and 

DTM. 
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