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Abstract. Coastal areas are important for humans but climate change increases current 

hazards such as sea level rise, inundation, coastal erosion, and shoreline retreat. 

Particularly, evaluation of potential consequences of coastal erosion and shoreline 

recession as a result of sea level rise should be undertaken. This study aims to i) assess 

the future shoreline retreat of a sub-tropical beaches in The North Stradbroke Island 

(NSI) by using a combination of observations and numerical modelling approaches and; 

ii) investigate the vulnerability of the coast by combing qualitative and qualitative 

assessments of coastal hazards and the location of coastal infrastructure. The effect of 

sea-level rise on shoreline recession is estimated using Bruun Rule and simulated under 

the sea-level rise by 2100, while the vulnerability assessment is undertaken using 

Coastal Vulnerability Index (CVI). The result shows that Frenchmans and Cylinder 

Beaches experience the highest total shoreline retreat in cases of 50% and 1% of 

exceedance. Meanwhile, the CVI results in the high score vulnerability in Home and 

Cylinder Beach, corresponding the human settlement location in this area.  
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1. Introduction 

The coastal area has been considered as an important area for human being, and many 

people have lived within this area due to the tourism, economic value, natural resources, 

transportation, and ecological value (Mehvar et al., 2018). However, climate change threatens 

this system and causes various coastal hazards, such as coastal erosion and shoreline retreat 

(Saravanan et al., 2019). Shoreline erosion and recession due to the sea level rise are severe 

problems for coastal communities, and evaluation of possible impact caused by these events 

should be undertaken (Yoshida et al., 2014). Predicting shoreline recession, change, and 

vulnerability is a critical scientific action for policy and managers to avoid the disastrous impact 

in the future (Cooper & Pilkey, 2014).  

Many papers have undertaken future shoreline recession prediction as essential 

information for coastal vulnerability assessment (Yoshida et al., 2014; Kinsela et al., 2016). 
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However, there is less information available for the shoreline change prediction and its 

vulnerability in North Stradbroke Island (NSI). In fact, this island has unique ecological value, 

high tourism prospect, and high indigenous value (Cox et al., 2011). The coastal hazards make 

these values would be threatened in the future and make this future prediction necessary. 

Therefore, forecasting the future shoreline retreat in NSI beaches would be very essential. 

This project aims to predict the future shoreline recession and assess the coastal hazards 

vulnerability in NSI beach. To answer this aim, three main steps are undertaken: i) shoreline 

mapping, ii) shoreline recession prediction, iii) coastal vulnerability assessment. The effect of 

sea-level rise on shoreline recession is estimated using Bruun Rule (Yoshida et al., 2014) and 

simulated under the sea-level rise by 2100. Unlike the previous research, this study also will 

explain the effect of the headland bypassing process for the beach morphodynamics in NSI and 

propose the vulnerability index for each beach due to the coastal hazards. This information will 

be helpful for the marine scientist, engineer, and manager plan the strategic action for future 

beach system protection. 

 

2. Study Site 

 

The project focused on six areas in the northeast of North Stradbroke Island (NSI), 

Australia, also called Minjerriba (Figure 1). These are Flinders Beach, Home Beach, Cylinder 

Beach, Deadmans Beach, Frenchmans Beach, and Main Beach, and are located in the northeast 

of the island. NSI is an island of 275 km2 made of sand, with a length of 37 km north-south and 

width of 11 km west-east. The topography is dominated by extensive sand dunes made of 

siliceous sands (Cox et al., 2011) and broad embayments and bedrock headlands are key 

features of the coastline, which have influence in beach morphodynamics (Whitlow, 2000). 

 

Figure 1. Regional setting area of this project. (a) This project is undertaken in the north part of Northern 

Stradbroke Island. (b) The wave system in Northern Stradbroke Island which dominated by southeast 

wave and Hs 1.6 -1.8 m 



 
 
 
 
 
 

There are six dominant soil types on the island; siliceous sand, podzols, acid peat, 

saline mud, red earth, and lithosols, that are present in eleven soil landscapes. The dominant 

vegetation communities are open eucalypt forest and woodland with grassy and heath 

vegetation and fringing wetlands that include wet-heathland, saltmarshes, sedge lands and open 

woodlands. Near to 20% of the island comprises fringing wetlands and beaches (Cox et al., 

2011). Current sand beaches form the margins of the island on the north and east coasts. Behind 

them are located freshwater wetlands at the base of the dunes and the main groundwater 

reservoir. These beaches are dominated by wave action and northward sediment transport along 

the ocean (Cox et al., 2011; DERM, 2011). 

NSI is located in a wave dominated environment of high-energy, whose currents are 

generated from east to southerly winds (DERM, 2011). These conditions cause differences in 

wave height (Hs) across the coast, being the southeast and east parts of the island those with 

higher wave heights (1.5-1.8 m.), whereas the north and west parts have lower heights with 

values of 1.4-1.5 m and 0.33 m, respectively (Figure 1). Also, wave period (T) is variable across 

the island. In the eastern and northern parts ranges from 7-8 s, while in the west is from 4-7 s. 

Most of the cyclones that cross Queensland, stay in the norther side, but in some occasions they 

move to the south, crating high waves due to heavy winds (DERM, 2011). 

In addition, the beach within this island is also affected by the storm (Figure 2). The 

highest storm frequency occurred by 1990, with about 800 storms affected this area.  It was 

observed that wave height increased proportionally to the duration of storms across the period 

analyzed. 

 

Figure 2. Significant wave height and annual storm duration for the period 1980-2018. 

The historical record was obtained from the Brisbane Wave Rider buoy, located off the coast 

of North Stradbroke Island. 
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3. Methodology 

Shoreline Change Assessment 

The shoreline changes vary over temporal and spatial scale and link to the accretion 

and erosion caused by the wave as the primary source of energy in the coastal zone (Masselink 

et al., 2011; Saravanan et al., 2019; Burningham & Miriam, 2020). In this study, the shoreline 

change position in the North Stradbroke coast is monitored for 60 years (1958-2018) using 

multi dated satellite images. Each time, the shoreline position is delineated using the high water 

line approximation (Burningham & Miriam, 2020) and use the shoreline position in 1958 as a 

base. The shoreline map from various year will be analysed using the Shorline Change 

Envelope (SCE), representing the total change and movement of shoreline position towards the 

baseline (de Bour et al., 2018). In addition, the trend of changing in each beach also is analysed 

using a simple linear regression model.  

Predicting and Mapping Future Shoreline Retreat 

Shoreline retreat can be happened due to the erosional process. Moreover, sea-level rise 

due to climate change can also affect the physical process in the coastal area and result in 

shoreline retreat (Cooper & Pilkey, 2004). Under the sea-level rise, the shoreline will retreat 

landward due to the absence of sand (Yoshida et al., 2014). One of the well-known methods for 

predicting the shoreline retreat is the Bruun Rule. 

The Bruun Rule is a predictive method that has been widely used to respond to shoreline 

change due to the sea level rise (Masselink et al., 2011). This method suggested that the sea 

level rise can trigger the sand transport from the upper of the beach profile to the lower part of 

the beach so that the system remained unchanged (equilibrium state) (Cooper and Pilkey, 2004). 

The dune is aggraded simultaneously as the sea level rises (Kinsela et al., 2017). The loss of 

the sand in the upper of the beach profile will then result in the shoreline retreat. The following 

formula defines the Bruun Rule: 

𝑹 =  
𝑺𝑳

(𝑩 + 𝒉𝒄)
 

Where R is the shoreline recession, S is the rise in sea level, L is the width of the 

shoreface, B is the subaerial beach height, and hc is the depth of the shoreface (depth closure).  

As shown in Equation 1, the Bruun Rule highly depends on the shoreface profile since 

this system plays a critical role in responding to sea-level rise (Cooper & Pilkey, 2004). 

The hc can be calculated from the grain size by Equation 2 or from the wave set of data 

(Equation 3). In addition, modelling the future shoreline retreat with a long period require the 

limiting depth (hi) as the maximum value for the depth (Hallermeier, 1981) (Equation 4). 

 

𝒉𝒄 =  𝑨𝑳𝒎 

𝒉𝒄 =  𝟐𝑯𝒔 + 𝟏𝟏𝝈 

………………………………... Equation 2 

……….………………………... Equation 3 

………………………………..... Equation 1 



 
 
 
 
 
 

𝒉𝒊 = (𝑯𝒔 − 𝟎. 𝟑𝝈)𝑻(𝒈/𝟓𝟎𝟎𝟎𝑫𝟓𝟎)𝟎.𝟓 

 

Where hc is the elevation (depth closure), hi is the limiting depth, A is the grain size 

constant, m is the curvature of beach profile, Hs is the significant wave height,  𝜎 is the standard 

deviation of wave height data set, T is the average wave period, g is gravity acceleration (9.6 

ms-2), and D50 is the sediment grain-size (0.00025 m). 

However, this model does not consider the uncertainty, such as climate change, the 

impact of the sea level rise, the model itself (Cowell et al., 2006), and oversimplifies the natural 

process in coastal area (Cooper & Pilkey, 2004). Due to that limitations, many researchers have 

adopted the new model that incorporates these uncertainties into the model by applying the 

Monte Carlo method. The Monte Carlo method can incorporate the key uncertainties in the 

shoreline recession and result in the probability distribution of shoreline recession (Wainwright 

et al., 2015). Instead of resulting in a single value of R (shoreline recession), the Monte Carlo 

will result in the R in probability value (Cowell et al., 2006). Under this model, the new 

shoreline recession (R) is calculated from shoreline recession due to the sea level rise (Rsl) and 

the fluctuating component of shoreline recession (Rf) by using the following formula: 

𝑹 = 𝑹𝒔𝒍 + 𝑹𝒇 

In this study, the Bruun Rule predicts the shoreline retreat due to the sea level rise (Rsl) 

by 2100 using 500 simulations. As the Monte Carlo method is adopted to predict the shoreline 

recession in a probability value, the probability value represents the probability of shoreline 

recession in each distance (m). This means, instead of represented in a single Rsl value, the 

shoreline recession will be defined in a probability (Cowell et al., 2006; Wainwright et al., 

2015) and considers the uncertainty in the model. 

Coastal Vulnerability Index (CVI) Assessment 

Coastal Vulnerability Index (CVI) identifies vulnerable areas affected by coastal 

hazards (Pendleton et al., 2010). In this study, the CVI considers the human (proximity to 

human activities), topographic (presence of dune system and morphodynamics of beach), and 

the coastal process (rate of shoreline recession). The CVI is calculated using the scoring 

approach for each criterion. This score is ranging from 1 as the lowest to 3 as the highest value. 

In addition, the GIS-based approach is used for further analysis. The CVI is performed by using 

the following equation:  

𝑪𝑽𝑰 =  √
𝒂 𝒙 𝒃 𝒙 𝒄 𝒙 𝒅 

𝟒
 

Where a is human process, b is beach morphodynamic (beach type relate to energy system), c 

is the exposure, and d is the rate of shoreline recession. The values assigned to each category, 

are as follows: 

…………………... Equation 4 

……………………................. Equation 5 

……………………................ Equation 6 



 
 
 
 
 
 

Table 1 Variables and values to calculate the coastal vulnerability index. 

 

 

4. Result 

Shoreline Change 

The shoreline changes in the NSI coast are presented by the Shoreline Change 

Envelope (SCE) value (Figure 3a) and the rate change in each time (Figure 3b). Cylinder 

Beach has the highest SCE value as 183.5 m change for 60 years, followed by Deadmans Beach 

(174.8 m). Both these beaches present the most dynamic change for the last 60 years. In 

contrast, Flinders and Frenchmans Beach tend to be stable and not changing much in the last 

60 years. 

 

Figure 3. The result of shoreline change evaluation. (a) The change in SCE value, (b) the change rate 

of shoreline change. 



 
 
 
 
 
 

Moreover, the tendency of shoreline change can be seen through a linear regression 

value (Figure 3b). The Flinders and Home Beach shows a significant negative value, 

representing the erosion and retrogradation process dominating this area (Masselink et al., 

2011). Meanwhile, Deadmans Beach has the highest positive change rate, which means the 

accretion and progradation process dominate this zone (Masselink et al., 2011). The trend 

change according to the linear regression value for each beach is shown in Figure 4.  

 

Figure 4. The historical shoreline changes in North Stradbroke Island. This chart also shows the linear 

regression of shoreline change in each Beach. 

 

Future Shoreline Retreat Prediction and Map 

The values for coastal recession, resulted from Bruun Rule, ranged from 18.36 to 77.35, 

according to a normal distribution (Figure 5a). This value represent the probability of the 

shoreline recession in different distance from sea level (Cowell et al., 2006; Wainwright et al., 

2015). The trend of Rsl decreases as the distance of recession increase. In another way, the 

likelihood of a small shoreline recession is higher than the high shoreline recession.  This result 

also shows that the probability of 15m, 48m, and 75m shoreline recession is 100% (1), 50% 

(0.5), and 1% (0.01) (Figure 5b). In addition, the probability of Rsl that reach 80m is 0%, or 

impossible to happen. 
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Figure 5. The result of Rsl. (a) Rsl in histogram value; (b) Rsl in probability value 

Bruun Rule-Monte Carlo's result can then be used to calculate the total shoreline recession 

(R) (performed by using Equation 5). This value considers the fluctuating component of 

shoreline change (Rf) in each beach and the sea level rise impact (Rsl). The shoreline recession 

due to sea-level rise has a similar value for each beach in each exceedance. According to this, 

the shoreline retreat is 48m and 75m with a 50% and 1% of probability of occurrence 

respectively (Table 2). However, the R (total retreat) value is different due to the difference of 

Rf in each beach. The selection of these probabilities represents the shoreline retreat simulation 

from the most likely until the least likely. Then, a GIS-based approach is utilized to map the 

potential shoreline retreat in each beach under this simulation (Figure 6).  

 

Table 2. The result of total shoreline recession (R) by 2100 calculated from Rf and Rsl 

Variables Flinders Home Cylinder Deadmans Frenchmans Main 

meters/year 0.001 0.077 1.228 -0.057 -0.399 0.544 

cm/year 0.117 7.664 122.805 -5.654 -39.859 54.403 

Average change  -20.633 -15.489 0.503 1.273 -0.785 20.985 

Standard deviation 31.496 28.939 65.793 2.359 65.810 56.543 

Shoreline fluctuations (Rf) -52.129 -44.428 -65.289 -1.085 -66.595 -35.558 

Rsl (50%) + Rf 100.129 92.428 113.289 49.085 114.595 83.558 

Rsl (1%) + Rf 127.129 119.428 140.289 76.085 141.595 110.558 

 

The beaches more affected by erosion are Frenchmans and Cylinder in cases of 50% 

and 1% of exceedance, resulting in a higher total shoreline recession (Table 2). In contrast, 

Deadmans Beach has the lowest Rf value (-1.085), resulting in the lowest total shoreline 

recession in all probabilities (Table 2). This means, in term of shoreline recession potential 

hazard, Frenchmans, and Cylinder Beach have a higher risk than others. In contrast, Deadmans 

Beach has the lowest potential of coastal recession in the future. 



 
 
 
 
 
 

 

Figure 6. The result of total shoreline recession (R) and retreat due to sea level rise 

(Rsl) by 2100 in 50%, and 1% exceedance simulations 

Respect to shoreline change, visually there is more variation in the extremes of the 

island corresponding to Flinders Beach and Main Beach from west to east of the island (Figure 

6). Also, there are important variations in the blue framed are, belonging to the transition 

between Flinders Beach and Home beach from west to east. Coastal recession by 2100 due to 

R and Rsl for 1 and 50 % of exceedance is not expected to have a significant impact in Flinders 

beach due to the few presence of infrastructure (Figure 6). Similarly, it does not reach any 

settlement but that one located in Home beach at the boundary with Flinders Beach is the closest 

to the expected eroded area (Figure 6). 

 

Coastal Vulnerability Index (CVI) 

The high CVI in NSI tend to agglomerate in Home Beach and Cylinder Beach. Most of 

the CVI values in Home Beach are high, while there are only one and two boxes with high CVI 

values in Cylinder Beach (Figure 7). This pattern occurs because of the proximity of these 

beaches to human activities location (human settlement, campsites). In addition, the high rate 

of shoreline recession in these beaches also highly contribute to the high CVI value in these 

regions. In terms of topography, the beach profile within these beaches tends to be low, 

increasing exposure to coastal hazards. The low CVI value dominates the beach segment in 



 
 
 
 
 
 

Flinders and Main Beach. However, moderate CVI values can be found in Flinders and 

Deadmans Beach. The areas with moderate CVI value in Flinders and Deadmans Beach are 

generally located close to human settlement, contributing to the high vulnerability of the human 

aspect. 

 

Figure 7. The coastal vulnerability index (CVI) of NSI. The CVI results from assessing 

human factors, shoreline recession rate, exposure, and beach morphodynamics in each 

beach 

5. Discussion 

The dynamics of shoreline change presented in Figure 2 and Figure 3 play essential 

roles for shoreline recession in NSI. The Home, Cylinder, and Frenchmans show the most 

dynamic change due to their high SCE value (Figure 2a). This dynamic has occurred under the 

effect of the headland bypassing process. The presence of headland in Frenchmans-Deadmans 

Beach (Cox et al., 2011) influences the shoreline change within this region through sediment 

supply and wave direction mechanism (Tong et al., 2014). 

The wave in NSI move from the southeast and change its direction to northwest after 

hitting Main Beach. This wave system is called East Australian longshore sand transport 

system, which is one of the largest transport systems on the earth providing abundant sediment 

to the east coast by major headland bypassing (Goodwin et al., 2016). Results observed in Table 

2, where Main Beach shows accretion state (20.98 m) and Flinders erosion state (-20.63 m) for 

the study period, it is interpreted as a result of such transport system. 

As the wave can influence the sediment supply, it can trigger the shoreline change. 

Then, the headland bypassing mechanism occurs when the wave faces the headland in 

Frenchmans-Deadmans Beach. The case of Home beach presents a shoreline retreat of 15.49 m 



 
 
 
 
 
 

as an average change of its position, it may be explained by the headland located east of 

Cylinder Beach, which prevent sediment supply, resulting in a prolonged recovery time 

(McCarroll et al., 2019; Wishaw et al., 2020). 

The directional wave climate in this region drives a northward current and sediment 

transport from central New South Wales to the north of Fraser Island, which includes the area 

where NSI is located (Goodwin et al., 2016; Wishaw et al., 2021). Additionally, the fact that 

Cylinder and Frenchmans beaches have high standard deviation but an average change of the 

shoreline neglectable, may contribute to this argument by explaining that the total amount of 

sediment received is similar to the sediment lost, which is passed to the following beaches. 

While these three beaches (Home, Cylinder, and Deadmans) are affected by headland 

bypassing, interestingly, the future shoreline change trend is different (Figure 2b). Under the 

parabolic effect (Tong et al., 2014), the alongshore wave and current resulted from wave 

refraction usually will end up by depositional process in the shadow area (Limber & Murray, 

2014). The geomorphology zetaform, the asymmetrical deposition in the shadow area, can be 

found in western part Home Beach (Claudino-Sales et al., 2017). The presence zetaform shows 

the deposition process in this area. However, the total shoreline change in Home Beach shows 

a retrogradation (erosion) process. This means the dominant process in Home Beach is a 

retrogradation while the western part experiences a minor progradation (accretion). Cylinder, 

Deadmans, and Frenchmans gain and loose sediment almost in the same amount so that these 

beaches are in relatively stable condition (no progradation or retrogradation). Meanwhile, the 

Flinders Beach shows a retrogradation due to the erosion process dominates this area. 

Cylinder and Home beaches tend to be in opposite states for most of the years; when 

Cylinder is in accretion, Home is in erosion and vice versa, except in 1967 that both are in 

erosion state. Flinders and Home beaches have a similar pattern, except in 1967 and 2015. 

Additionally, Main Beach that is on the extreme east side of the island, most of the time is in 

an accretion state which may be indicative of continuously be receiving sediment by the waves 

on the east coast. This phenomenon suggests that exists a continuous transport of sediment from 

the eastern to the western side of the coast, evidence that corresponds to Wishaw et al. (2021) 

and DERM (2011). 

The deposition (progradation) process may dominate the sediment flux in Main Beach. 

Apparently, these beaches are not the source of sediment flux in northern NSI. In contrast, the 

sediment from other places is transported and deposited at these beaches. The effect of this 

depositional process still existed in Deadmans Beach, supported by the positive trend in this 

beach. However, the depositional process in this beach is neglectable due to the amount of 

sediment gained is almost equal to that loss. Due to the loss of sediment flux, the wave energy 

hitting headland does not have much sediment to deposit in Home Beach and Cylinder Beach. 

The headland also has already in an equilibrium state due to not changing much across time. 

This means the headland does not supply much sediment to the shadow area (Limber & Murray, 

2014) in Cylinder and Home Beach. In brief, the headland by-passing in this region show an 

opposite headland by-passing mechanism. Understanding this physical process will then be 

important for the management action (William et al., 2016). 



 
 
 
 
 
 

As the shoreline recession prediction relies on the Rf (fluctuating component) value, the 

headland bypassing mechanism significantly influences the results. In terms of coastal 

recession, Cylinder and Frenchmans beaches are the most affected by Rf and Rsl (Figure 6). 

This is because the Rf component is considerably significant, due to the northward sediment 

transport and probably due to storm events. The Rf value of Home and Cylinder Beach is the 

highest in NSI. The headland bypassing effect may exacerbate the shoreline recession in these 

beaches. In contrast, the shoreline recession in Main and Deadmans Beach is low due to the 

depositional process impacted by the headland bypassing.  

The influence of storm events is the Rf component is supported by the wave data results 

(Figure 2 and Figure 4) In 1978, low waves produced during calm weather conditions, 

transported sand to five beaches leading to accretion (highest values), excluding “Home beach” 

that was in an erosion state (Masselink et al., 2011). Around 1990, wave data show that there 

was a storm with a duration of around 800 hours and waves height of approximately 1.85 m, an 

event that corresponds to an erosion state (lowest values) for four beaches in 1992. Similar 

results were found by Griffiths et al. (2019) where storm strength was correlated to erosional 

events, particularly in extreme storms. 

Therefore, changes observed in the Rf component might be influenced by storms as well. 

Coastal storms are well known for their effect on large waves and storm surges that cause 

inundation and damage coastal infrastructure, exacerbating coastal erosion (DERM, 2011; 

Tamura et al., 2019). With climate change, more storm events are expected, increasing the risk 

of beach erosion that could result in long term erosion and further coastal recession if the natural 

processes do not have enough time to restore the dune systems (DERM, 2011). 

Additionally, in the future, it is expected that southeast Queensland, where NSI is 

located, experience around 40% reduction in northward longshore sand transport rates due to 

Southern Secondary Low / Southern Tasman Low events, in concert with around a 5% increase 

in reversed longshore sand transport for Easterly Trough Lows (ETL) events. This phenomenon 

will cause an overall reduction in the northward longshore sand transport, affecting the 

efficiency of headland bypassing events (Goodwin et al., 2016; Wishaw et al., 2020). 

While the shoreline recession in this study is highly affected by the headland bypassing 

effect and storm events, this result leaves some shortcoming for the Bruun Rule modelling. The 

assumption of the Bruun Rule which does not consider the sediment flux input or output 

(Cooper & Pilkey, 2004), is clearly oversimplifying the actual process. The presence of 

headland may decrease the accuracy of the Bruun Rule result. Therefore, future research should 

consider this effect, especially in the study area where the effect of headland bypassing is 

dominant.  

Moreover, the coastal vulnerability index (CVI) assessment shows three main beaches 

with a high coastal vulnerability index: Home Beach, Cylinder Beach, and Deadmans Beach. 

The physical condition (such as high rate of shoreline change (high SCE value) in the past, high 

shoreline recession according to the Bruun Rule prediction, and high exposure due to the low-

lying beach profile) and anthropogenic condition (proximity to human settlement or campsites) 

cause this high CVI value. This information leads to the high priority of these beaches for the 

coastal management plan. This result shows another finding that headland bypassing 



 
 
 
 
 
 

contributes to the coastal vulnerability result, where the beach affected by this effect may have 

a high vulnerability value. 

According to the present results (Figure 7), there are no human settlements that are 

affected in 2100 by coastal erosion but those located in Home, Cylinder and Deadman (red 

pixels in the blue square) are in the limit with the area that is expected to disappear by shoreline 

recession. Some of these are particularly at risks due to their location in low lying lands behind 

the dune systems, close to intermediate beaches and very high retreat score in the CVI, which 

makes them vulnerable to inundation. 

Thereby, NSI beaches are threatened by extreme weather events, whose effects such as 

storm surge and inundation can be exacerbated by future sea-level rise as well as the projected 

reduction in sediment transport by the East Australian longshore sand transport system. As the 

main recommendation, is the monitoring of the headland bypassing since it is a critical 

component of the sediment budget on embayed coastlines such as Home, Cylinder, Deadmans 

and Frenchmans beaches to develop a better understanding of this process. The outcomes will 

help to predict their response to wave dynamics and sea levels in the future, which may inform 

the management of such coastlines (McCarroll et al., 2018). 

 

6. Conclusion  

 The highest shoreline retreats by 2100 under the climate change scenario will be found in 

Cylinder and Frenchmans Beach in cases of 50% and 1% of exceedance. This retreat is 

influenced by the northward sediment flux movement, storm events, and the headland 

bypassing process. In contrast, the shoreline recession in Main and Deadmans Beach is the 

lowest due to the depositional process impacted by the headland bypassing. This study also 

finds the high vulnerability of coastal hazards in Home Beach, Cylinder Beach, and Deadmans 

Beach. The high vulnerability within these beaches are mainly influenced by the presence of 

human settlement areas 
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