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Abstract 

This study aims to compare particle grain size and moisture content in samples from beach sediment and paddy fields. 

Grain size variations were measured along different zones and stations in a line transect at each location. The grain 

sizes for both study areas were determined using dry-sieving and a Laser Diffraction Particle Size Analyzer. Results 

showed that beach sediment mostly consists of medium sand, is moderately sorted, very negatively skewed, and 

extremely leptokurtic. In contrast, paddy field sediment is mostly very fine silt, very poorly sorted, negatively skewed, 

and very leptokurtic. The mean of particle grain size recorded in beach and paddy field were 1.57 ± 0.23 and 7.63 ± 

0.44 respectively. Moisture content was measured using oven-drying method. The mean of moisture content recorded 

in beach and paddy field were 6.72 ± 5.01% and 52.03 ± 3.35% respectively. Results revealed that paddy fields have 

significantly higher moisture content than beach sediment. Descriptive analysis from the data normality tests showed 

that the particle size and moisture content were not normally distributed however, there is significant difference in 

moisture content and particle size between both study areas that were due to continuous flooding in paddy fields, which 

retains fine particles and high moisture, while coastal areas experience tidal action that removes fine particles, leaving 
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coarser sediments with lower moisture retention. The findings of this study can contribute to strategies for mitigating 

beach erosion and optimizing agricultural practices in paddy fields, ensuring sustainable environmental and land-use 

management. 

Keywords Beach, Moisture, Paddy, Particle size, Sediment  

 

INTRODUCTION  

  

Grain size data offers important information for understanding deposition conditions, as sediment particles 

are arranged according to their grain size and hydrodynamic characteristics during the deposition process 

[1]. One of the basic physical characteristics of sediments is grain size, which is defined as the dimensions 

of a particle [2]. A statistical approach involving mean, kurtosis, sorting, and skewness is employed to 

analyze sediment grain size distribution [3]. Understanding the distribution of particle grain sizes and 

moisture content within sediments can provide valuable insights into the geochemistry, depositional 

processes, and sediment transport mechanisms of various ecosystem [4]. Beaches and paddy fields represent 

two distinct environments with unique sedimentary characteristics. Beach sediments are solid particles that 

are transported and accumulated in a particular area [5].  

 

Beaches are dynamic systems that comprises loose particles such as sand, gravel, pebbles, and 

shells, influenced by tidal actions, wave energy, and wind, which affect the grain size distribution and 

moisture content of the sediments [6]. In contrast, paddy field sediments are primarily composed of fine 

particles such as clay and silt, which are retained due to the fields’ continuous flooding [7]. Understanding 

moisture content and particle size of beach and paddy field sediments is crucial for effective erosion control 

and preventing land degradation. While much research has been conducted on sediment analysis in coastal 

or agricultural settings separately, this study is original in its direct comparison of these two contrasting 

environments. This research aims to fill a gap in knowledge by systematically comparing these parameters 

in beach and paddy field sediments, which can aid in better coastal zone management and agricultural 

planning. Mean size, sorting, skewness and kurtosis are the most useful parameters to compare between the 

sediments in both study areas [8].  

 

The comparative analysis of particle grain size distribution and moisture content between beach 

and paddy field sediments can provide important data for understanding how different environmental factors 

influence sediment properties. The findings of this study can contribute to strategies for mitigating beach 

erosion and optimizing agricultural practices in paddy fields, ensuring sustainable environmental and land-

use management. The research stands out due to its unique approach of comparing sediment characteristics 

across two distinct environments beaches and paddy fields. It uses methods like dry-sieving and laser 

diffraction, which contribute to environmental science and land management. By analyzing particle size 

and moisture content, the study offers new insights into how different factors affect sediments. 

 

MATERIALS AND METHODS   

  

Study Area  

 

Field sampling was conducted in February 2024 during northeast monsoon. The northeast monsoon during 

November to March influences the coastal processes along both study areas which plays a major role in 

variation in textural characteristics. The locations of sampling sites were marked by using a handheld Global 

Positioning System (GPS). Beach sediments were collected at Pulau Tuba, Langkawi, Kedah (6.277˚N, 

99.847˚E) whereas paddy sediments were collected at Gunung Keriang, Kedah (6.188˚N, 100.333˚E). 
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Samples were immediately brought to Marine and Physics laboratories at Universiti Teknologi MARA 

Perlis Branch for laboratory analyses.  

   

Sampling Strategies  

 

Data collection and information gathering were obtained from relevant agencies, including previous 

research reports, topographic maps, weather forecasts, wind data, and daily tidal water levels. Weather 

forecasts were used to ensure that field measurement activities were conducted under optimal weather and 

sea conditions. Nine sampling points at Pulau Tuba, Langkawi, Kedah, have been identified starting from 

the lowest water level up to 20 meters inland, over 400 m along the coast (Figure 1). The sampling point 

was divided into three zones, namely Zone A (dry area), Zone B (splash area), and Zone C (submerged 

area). Three replicates of sediment samples were collected randomly in a 0.3m2 quadrat at each zone by 

using a plastic scoop. All the sediment samples were collected during low tide for accessible purposes.  

Meanwhile, three paddy field stations at Gunung Keriang, Kedah were selected and marked from one box 

of paddy fields of different zones (lower, middle, and upper zone), and the distance between each zone is 

5m, 20m, and 50m respectively, in a line transect, as illustrated in Figure 2. Three replicates of sediment 

samples were collected randomly in a 0.25m2 quadrat at each zone by using a plastic scoop. All the samples 

from both study areas were placed in plastic bags, labeled, and returned to the laboratory for further 

processing.  

 

 
Figure 1 Schematic diagram of the sampling points location along the coastline of Pulau Tuba, Langkawi, Kedah. 
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Figure 2 Schematic diagram of the location of sampling points at paddy field of Gunung Keriang. 

 

Dry-sieving method 

 

The standard dry sieving procedures were used in beach sediment analyses to determine the grain size of 

the sediments. Particles larger than 63 μm in diameter were examined as coarse fraction. All unwanted 

materials, including shell fragments and leaves in the samples, were discarded and dried out for a whole 

night at 105ºC in the oven. A 100 g sample was then transferred to the coarsest sieve in the stacked series, 

with mesh diameters of 4 mm, 2.8 mm, 2 mm, 1.4 mm, 1 mm, 710 μm, 500 μm, 355 μm, 250 μm, 180 μm, 

125 μm, 90 μm, and 63 μm. A mechanical shaker was used to agitate the sample for 10-15 minutes. The 

trapped materials in each sieve were weighed and recorded [9].    

 

Particle size analysis 

 

10g dried sediment samples were sieved through a 2 mm mesh and treated with 15 mL of 30% Hydrogen 

Peroxide (H₂O₂) to eliminate organic matter. The suspension was heated at 50°C for one hour, and the clear 

supernatant was removed with a pipette. This treatment was repeated two to three times until the samples 

were fully bleached, and all organic matter was removed [10]. Before introducing the samples into the laser 

particle analyzer (Laser Diffraction Particle Size Analyzer, Mastersizer 2000), 5 mL of Calgon solution was 

added. Statistical analyses were conducted using the laser particle sizer control program and MS Excel, with 

sediment grain size converted to phi (ɸ) units. 

 

Moisture content determination 

 

The oven-drying method was deployed to analyze moisture content. 30.0g from each sample was weighed 

into weighing tins. The wet soil samples were dried in the oven at 105 °C for 24 hours to remove any 

moisture in the soil sample. The samples were removed from the oven and set aside to cool before and were 

weighed for their dry weight in the weighing tin [11]. Moisture content for the soil samples from both beach 

and paddy field sites were calculated using the following equation: 

 

% Moisture content =
weight of wet soil − weight of the dry soil

weight of the dry soil
× 100 
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Statistical analysis 

 

Data analysis was conducted using the Statistical Package for Social Sciences (SPSS) version 29. Data 

distribution was determined by using the Kolmogorov-Smirnov and Shapiro-Wilk tests. If the data does not 

meet the assumptions for normality, the medians were used to compare groups by using nonparametric 

methods (Mann-Whitney U Test) [12].  

 

RESULTS AND DISCUSSION   

Particle grain size distribution of beach and paddy field sediment 

The mean indicates the average grain size distribution at each sampling location, reflecting the 

condition of sediment availability and the level of transport energy [13]. Therefore, particle size and sorting 

information can be utilized to identify deposition environments [1]. In the present study of beach sediments, 

Zone A (dry area) were composed of medium sand with values ranging from 1.53 to 1.75 Ø. Zone B (splash 

area) were composed of fine sand (1.59 Ø) to medium sand (2.04 Ø). Zone C (submerge area) were 

composed of medium sand with values between 1.27 and 1.43 Ø. Therefore, most zones of the beach 

sediments were composed of medium sand and fine sand. Meanwhile, in this research of paddy field 

sediments, Station 1, Station 2 and Station 3 were composed of silt with values ranging from 6.99 to 8.19 

Ø, 7.44 to 7.90 Ø, and 7.08 to 8.15 Ø respectively. Therefore, most paddy field sediments were categorized 

as very fine silt with the value of 77.80%. Sorting analysis was utilized to determine the variation in 

measured grain size that makes up most of the size distribution [6]. The current study of beach sediments, 

sediments at Zone A (dry area) were comprised of moderately well sorted (0.69 Ø) to moderately sorted 

(0.73-0.82 Ø). Zone B (splash area) were comprised of moderately sorted with values ranging from 0.74 to 

0.93 Ø. Zone C (submerge area) were comprised of moderately sorted with values ranging from 0.89 to 

0.94 Ø. Therefore, most zones had well moderately sorted, followed by moderately sorted with values 

11.11% and 88.89% respectively. Meanwhile, Station 1 of paddy field sediments were comprised of poorly 

sorted (1.48 Ø) to very poorly sorting (2.02-2.08 Ø). Station 2 and Station 3 were mostly comprised of 

poorly sorted sediments with values ranging from 1.72 to 1.92 Ø and 1.82 to 1.94 Ø respectively. Therefore, 

most of the paddy field samples were comprised of very poor sorting, followed by poor sorting sediments 

with values 58.86% and 44.44% respectively.   

 

Skewness describes the symmetry of the sediment sample distribution, indicating whether it is made 

up of finer or coarser particles [6]. In the study of beach sediments, the sediments at Zone A (dry area) 

exhibit positively skewed (0.17 Ø) to very negatively skewed distribution with values ranging from (-0.28 

to -0.15 Ø). Sediments at Zone B (splash area) exhibit very negatively skewed distribution with values 

between -0.62 to -0.24 Ø. Sediments at Zone C (submerge area) exhibits negatively skewed (-0.28 Ø) to 

very negatively skewed distribution with values -0.55 Ø. Most zones of beach sediments in the current study 

were very negatively skewed, followed by positively skewed, and negatively skewed with values of 77.80%, 

11.11%, and 11.11% respectively. Meanwhile, in this research of paddy field sediments, the sediments at 

Station 1 were positively skewed (-0.03 to 0.16 Ø) to negatively skewed distribution with values (-0.16 Ø). 

Sediments at Station 2 exhibits negatively skewed (-0.25 Ø) to very negatively skewed distribution (-0.04 

to -0.02 Ø). Station 3 exhibits negatively skewed (-0.21 to -0.06 Ø) to very negatively skewed distribution 

with values -0.56 Ø. Therefore, most of the collected samples in paddy field in the present study exhibits 

negatively skewed, followed by positively skewed, very negatively skewed and symmetrical with values of 

55.56%, 22.22%, 11.11%, and 11.11% respectively. Kurtosis analysis was used to determine if samples 

were peaked or flat [14]. In the current work of beach sediments, the sediments at Zone A (dry area) indicate 

an extremely leptokurtic with values ranging from 3.12 to 3.88 Ø. Sediments at Zone B (splash area) 
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indicate very leptokurtic (2.99 Ø) to extremely leptokurtic (3.96 Ø). Sediment samples at Zone C (submerge 

area) exhibit an extremely leptokurtic distribution with values between 3.19 to 3.96 Ø. Therefore, most of 

the collected samples in beach sediments indicate an extremely leptokurtic distribution. Meanwhile, in this 

research of paddy field sediments, sediments at Stations 1 and 2 exhibited a very leptokurtic distribution 

with values ranging from 2.20 to 2.66 Ø, 2.40 to 2.44 Ø respectively. Sediments at Station 3 exhibited an 

extremely leptokurtic (3.02 Ø) to very leptokurtic (2.40-2.57 Ø). Therefore, most of the collected sediments 

in paddy fields along the study sites were dominated by very leptokurtic with ratio of 88.89%. One of them 

was extremely leptokurtic with 11.11% value. The sedimentological characteristics value of both study 

areas was tabulated as in Table 1 and Table 2 respectively. 

 

Table 1 Sedimentological characteristics value of beach sediment for three zones. 

Zone Point Mean (Ø) Sorting (Ø) Skewness (Ø) Kurtosis (Ø) 

A D1.1 

D1.2 

D1.3 

1.54 MS 

1.75 MS 

1.53 MS 

0.82 MdS 

0.69 MWS 

0.73 MdS 

-0.15 VNS 

 0.17 PS 

-0.28 VNS 

3.12 EL 

3.12 EL 

3.88 EL 

B SP2.1 

SP2.2 

SP2.3 

2.04 F 

1.77 MS 

1.59 MS 

0.74 MdS 

0.88 MdS 

0.93 MdS 

-0.62 VNS 

-0.24 VNS 

-0.58 VNS 

3.96 EL 

3.18 EL 

2.99 VL 

C SB3.1 

SB3.2 

SB3.3 

1.30 MS 

1.27 MS 

1.43 MS 

0.94 MdS 

0.95 MdS 

0.89 MdS 

-0.55 VNS 

-0.28 NS 

-0.55 VNS 

3.52 EL 

3.19 EL 

3.96 EL 

MS = Medium Sand, F = Fine, MdS = Moderately Sorted, MWS = Moderately Well Sorted, VNS = Very 

Negatively Skewed, PS = Positively Skewed, NS = Negatively Skewed, EL = Extremely Leptokurtic, VL 

= Very Leptokurtic 

 

Table 2 Sedimentological characteristics value of paddy field sediment for three stations. 

Station Point Mean (Ø) Sorting (Ø) Skewness (Ø) Kurtosis (Ø) 

1 Lower 

Middle 

Upper 

6.99 S 

7.38 S 

8.19 S 

2.02 VPS 

2.08 VPS 

1.48 PS 

 0.16 PS 

-0.03 PS 

-0.16 NS 

2.31 VL 

2.20 VL 

2.66 VL 

2 Lower 

Middle 

Upper 

7.44 S 

7.89 S 

7.90 S 

1.79 PS 

1.72 PS 

1.92 PS 

-0.02 VNS 

-0.04 VNS 

-0.25 NS 

2.43 VL 

2.40 VL 

2.44 VL 

3 Lower 

Middle 

Upper 

8.15 S 

7.08 S 

7.85 S 

1.92 PS 

1.94 PS 

1.82 PS 

-0.05 VNS 

-0.26 NS 

-0.21 NS 

3.02 EL 

2.40 VL 

2.57 VL 

S = Silt, VPS = Very Poorly Sorted, PS = Poorly Sorted, PS = Positively skewed, NS = Negatively Skewed, 

VNS = Very Negatively Skewed, VL = Very Leptokurtic, EL = Extremely Leptokurtic 

Moisture content of the beach and paddy field sediment 

The moisture content of Zone A ranges from 0.15% to 0.62%, with an average of 0.45% (Table 3). The 

moisture content of Zone B ranges from 6.64% to 7.99%, with an average of 7.34%. However, the moisture 

content of Zone C varies from 12.18% to 12.91%, with an average of 12.36% with the highest moisture 

content among the three zones. The moisture content of Station 1 of paddy field ranges from 47.85% to 

59.70%, with an average of 53.34%. The moisture content of Station 2 ranges from 49.49% to 52.28%, with 

an average of 51.09%. However, the moisture content of Station 3 varies from 48.96% to 54.18%, with an 

http://ojs.upsi.edu.my/index.php/EJSMT/index


EDUCATUM JSMT Vol. 12 Number 1 (2026) 

ISSN 2289-7070 / e-ISSN 2462-2451(76-87) 

https://ejournal.upsi.edu.my/index.php/EJSMT/index 

 

82 

 

average of 51.71% with the highest moisture content among the three stations (Table 4). Water retention 

potential followed a similar trend, with paddy sediment showing greater retention capacity due to finer grain 

size and higher organic matter.  

 

Table 3 Moisture content of beach sediments between zones. 

Zone Point Moisture Content (%) 

 

A 

D1.1 

D1.2 

D1.3 

0.15 

0.59 

0.62 

 

B 

SP2.1 

SP2.2 

SP2.3 

6.64 

7.40 

7.99 

 

C 

SB3.1 

SB3.2 

SB3.3 

12.18 

12.10 

12.91 

 

Table 4 Moisture content of paddy field between each station 

Station  Zone Moisture Content (%) 

 

1 

 Lower 

Middle 

Upper 

52.46 

47.85 

59.70 

 

2 

 Lower 

Middle 

Upper 

51.49 

49.49 

52.28 

 

3 

 Lower 

Middle 

Upper 

48.96 

54.18 

51.98 

The normality assumption was checked before proceeding with variance analysis. A data normality 

test is conducted to assess whether the distribution of collected research data is normal or symmetrical. The 

Smirnov and Shapiro-Wilk Kolmogorov tests were used to evaluate data normality, providing a goodness 

of fit assessment for the observed variables [15]. The results of the normality test of particle grain size and 

moisture content for beach and paddy field sediments showed that the significant values in the Kolmogorov-

Smirnov test and Shapiro-Wilk test (p<0.001) were smaller than 0.05, indicates that the data of particle 

grain size and moisture content readings for both study areas are not normally distributed. The data 

normality test results of particle size and moisture content for both study areas using Kolmogorov-Smirnov 

and Shapiro-Wilk test were tabulated respectively as shown in Table 5. 

Table 5 Data normality test results of particle size and moisture content for both study areas using the Kolmogorov-

Smirnov and Shapiro-Wilk test respectively 

 Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Particle_Size 0.298 54 <.001 0.725 54 <.001 

Moisture_Content 0.286 54 <.001 0.781 54 <.001 

a. Lilliefors Significance Correction 

As the continuous data does not meet the normal distribution, a nonparametric test (Independent Samples 

Mann-Whitney U Test) was carried out to investigate the distribution of the particle grain size and moisture 

content across the categories of Group respectively. As a result, since the p-value (< 0.001) is less than the 
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significance level (typically 0.05) from the Mann-Whitney U Test, the null hypothesis was rejected. This 

means there was sufficient evidence to conclude that the particle size distributions and moisture content 

were different across the categories of Group (1=beach, 2=paddy) (Table 6). 

 

Table 6 Results from non-parametric tests of distribution of particle size and moisture content across the group  

 Null Hypothesis Test Sig.a,b Decision 

1. The distribution of Particle_Size 

is the same across categories of 

Group. 

Independent-Samples 

Mann-Whitney U 

Test 

<.001 Reject the null 

hypothesis 

2. The distribution of 

Moisture_Content is the same 

across categories of Group. 

Independent-Samples 

Mann-Whitney U 

Test 

<.001 Reject the null 

hypothesis 

a. The significance level is .050. 

b. Asymptotic significance is displayed. 

 

Discussion 

 

Grain Size and Deposition Environment 

 

Sediment properties can vary significantly across landscapes, even over short distances [16]. In 

general, soil particle size distribution includes varying proportions of clay, sand, and silt. Clay, with its 

colloidal nature, significantly promotes soil aggregate formation, enhances soil structure stability, and 

improves resistance to soil erosion [17]. The present research of paddy field, the sediment particle size 

distribution varied slightly from clay to very fine silt category and was characterized as silty clay and silty 

clay loam type of sediment. Paddy fields, which are low energy environments contain finer sediments that 

settle more readily. Finer sediments have smaller pores, resulting in lower permeability and higher water 

content because water is held more tightly within the pore network [18]. Understanding soil texture is crucial 

for soil management and is one of the most important physical properties [19]. The fine size of silt particles 

makes them prone to erosion by both wind and water [19]. Sediments containing high levels of silt and clay 

retain more water compared to sandy sediments, which makes them particularly suitable for the leaching 

process [20]. The distribution of soil particle sizes influences not only soil permeability and organic matter 

content but also soil fertility, erodibility, conservation efforts, moisture and nutrient movement, vegetation 

productivity, ecological restoration, and land degradation [21].  

 

In theoretical description, beaches are formed as depositional units that are well developed between 

the low water line (low tide) and the high-water line (high tide) [6]. In the present study most zones of the 

beach sediment were revealed to be medium sand and fine sand. These similar predominantly trends of 

medium and fine sand were also observed in [22]. In their work, beach sediment along Pahang coastline 

from Cherating to Nenasi consist of medium to fine sediment size. However, [14] found coarser grain size 

of sediment which consisted mainly of medium sand at beach areas of Tanjung Lumpur to Cherok Paloh. 

This is likely due to variations in sea level, wave energy, and the nearby sources of alongshore sand between 

the two monsoon seasons. The interaction between beach slope and grain size reflects the influence of 

physical processes such as waves, tides, currents, and sediment transport, which govern the equilibrium 

state of the beach face and shoreline evolution [6]. Sediment size is crucial for the interaction of sand 

particles with oscillatory flow in the wave bottom boundary layer, where most morphological changes 

occur. Mean grain size represents the average particle size within a sediment sample. Beach is a high-energy 

environment which exhibits coarser sediments due to the deposition of larger particles by strong wave 
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action. Coarser sediments have larger pore spaces, which impact higher permeability and quicker drainage 

that will lower water retention [23].  

 

Sorting analysis, through standard deviation, was used to assess the variation in grain size 

distribution, with lower values indicating well-sorted samples typically found in low-energy environments 

[6]. In this study, most paddy field samples were very poorly or poorly sorted. A mix of particle sizes can 

fill the space between coarser grains, thus reducing the overall permeability effectively and the water-

holding capacity increases. Meanwhile, beach sediments were mostly moderately sorted. Uniform grain 

sizes will produce consistent, connected pore spaces. Therefore, the regular arrangement can allow water 

flow rapidly, which reduces water retention [17]. Skewness was used to evaluate the symmetry of sediment 

distribution, where most paddy field samples were negatively skewed, and beach sediments were 

predominantly very negatively skewed. Kurtosis analysis showed that paddy field sediments were largely 

very leptokurtic, while beach sediments were extremely leptokurtic. These results align with previous 

studies of [22] along the Pahang coastline, reflecting the influence of depositional environmental 

characteristics such as wave and current actions on sediment sorting and distribution. Variations in kurtosis 

values reflect changes in the flow characteristics of the depositional environment [24]. For instance, 

extremely high or low kurtosis values suggest that part of the sediment has been sorted in a high-energy 

environment. Soil moisture is an essential factor in crop development, drought prediction, irrigation control, 

flood forecasting, and water management in agriculture [25] [26] [27]. 

 

Moisture Content and Retention Potential 

 

Herein, the moisture content of paddy field sediments varies significantly, ranging from 51% to 

53%. Monitoring soil moisture in paddy fields is necessary for managing, planning, and allocating water 

resources within irrigation systems [28]. Paddy field sediments showed significantly greater moisture 

content and retention capacity. These soils are rich in silt which have a greater capacity to hold water due 

to their finer pore spaces and larger surface area [29]. Additionally, paddy fields' repeated flooding and 

anaerobic conditions promote the buildup of organic matter, which improves the soil's capacity to hold onto 

water [30]. Over time, finer-textured soils' strong capillarity and slow permeability promote moisture 

stability and minimize water loss [31]. As a result, the availability of soil moisture data is a prerequisite for 

better agricultural planning and management, particularly regarding agricultural productivity [32]. In beach 

sediment study, the moisture content varies significantly, ranging from 0.15% to 12.91% [33]. Beach 

sediments showed significantly lower moisture content and retention capacity due to their coarser texture, 

primarily medium sand composition and high permeability. These physical attributes promote decreased 

water-holding capacity and quick drainage [34]. Due to their wider pores, sandy soils have less capillary 

retention because water can flow freely under gravity [35]. The fluctuation in moisture content, ranging 

from 6% to 41%, indicates a transitional zone where moisture content decreases toward the land [36]. The 

cohesive-adhesive forces on the surface of sand grains, induced by surface moisture, help retain and resist 

the erosion of the uppermost sediment layer into the ocean [37]. 

 

The localized sampling approach used in this study is one of its limitations which it might not 

accurately represent the seasonal variations or long-term changes in particle grain size distribution and 

moisture content across different environmental locations. Since the sediment samples were collected from 

a specific site, they might not accurately reflect more general environmental conditions or changes over 

time, such variations in precipitation patterns or shifts in land use. Future studies with longer-term sampling 

and seasonal monitoring would provide a more comprehensive understanding of how moisture content and 

grain size distribution evolve over time in both beach and paddy field sediments and their impact on 
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ecosystem health and agricultural productivity. The use of Geographic Information System (GIS) 

technology can also be used to observe the relationship between each of these variables and the ecosystem 

in an effort to ensure that humans live in a safe environment [38], [39], [40]. 

 

CONCLUSION 

 

The grain size distribution analysis revealed significant differences between beach and paddy field 

sediments. Beach sediments were dominated by coarse particles, particularly medium sand, indicating high-

energy depositional settings driven by wave action and tidal currents. In contrast, paddy field sediments had 

a finer particle composition, with greater proportions of silt and clay fractions such as very fine silt, which 

was most likely impacted by agricultural activities like irrigation and soil management. Moisture content 

analysis reinforced these environmental distinctions. Beach sediments often had lower moisture content 

levels due to frequent exposure to sunlight and breeze, which promoted evaporation. In contrast, paddy field 

sediments had higher moisture content levels, which were linked to irrigation techniques and the presence 

of standing water during rice cultivation seasons. The surrounding environment played an important role in 

generating these sediment properties. The dynamic nature of coastal processes, such as erosion and sediment 

movement, had a substantial influence on grain size distribution in beach sediments. Conversely, 

agricultural methods and hydrological regimes have a major impact on moisture content changes in paddy 

field sediments. 
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