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3.1.

Introduction

This knowledge note describes the main physical processes, which are important for understanding the
physical systems in coastal areas. A collection of basic processes in coastal engineering is provided
throughout this chapter, with a particular emphasis on the settings of small island states. The
corresponding formulae are also implemented in the freely available tool-kit provided alongside the
knowledge notes.
This note starts with the relevant hydrodynamics (e.g. waves, currents, flooding) important for coastal
areas in section 3.2. These hydrodynamic processes are forcing certain sediment dynamics (e.g. sediment
transports), which are elaborated in section 3.3. These two processes together are often causing the
coastal problems we encounter in many coastal areas, as shown in section 3.4.

3.1.1.

Types of coasts

Above sea level all land is exposed to erosive forces by rain, wind, flow of water etc. Rivers deposit their
loads of sediment (silt, sand and mud) near outlets at the sea, which are then shaped into deltas and
sandy beach type landforms. Mud will be trapped by vegetation in low- energy environments to form
extensive coastal salt marshes or tropical mangrove swamps. Muddy and sandy materials may also
move alongshore by tide and wave action. A special category of coastal landform types is that created by
biogenic deposits of shallow marine animals such as corals forming reefs that fringe or protect the
coastline from wave- induced erosion.
Beach material may exhibit a wide range of variation in size, from fine mud and silt to pebbles and
boulders; extremes are beaches consisting of regular granite spheres of 1 to 2 m in diameter as present
along some parts of the coast of Russia (Murmansk) and Iceland. Beaches consisting of mixtures of fine
and coarse materials are marked by zonation due to selective transport processes (sorting). Beaches
also vary in the type of materials: mud, quartz sand, gypsum, carbonate (shell) and coral materials.
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Based on typical coastal features (phemenological or morphological), the following classification can be
made: barrier island coasts, delta coasts, dune coasts, cliff coasts, coral reef coasts, mangrove coasts,
marsh grass coasts, etc.
Based on the relative strength of tide induced (tidal range TR) and wave-induced forces (H = annual mean
nearshore wave height), the following classification may also be given (see Figure 3.1):





Figure 3.1

riverine-dominated coasts,
wave energy-dominated coasts (TR/H= 0.5 to 1),
mixed energy coasts (TR/H = 1 to 3),
tide energy-dominated coasts (TR/H > 3).

Classification of coastal types (after Hayes, 1979)

Based on the composition of the beach material, the following classification can be made (Figure 3.2):
mud coasts, sand coasts (quartz, coral sand), gravel/shingle coasts, rock and cliff coasts. About 5% to 10%
of the world's coasts consists of muddy coasts; about 10% to 15% consists of sandy coasts and about 75%
to 85% consists of rock, cliff and gravel-type coasts.
Rock and cliff coasts are high and steep-faced coasts (reflective-type coasts) without a noticeable beach in
front of it. Rock and cliff coasts are typical along glaciated coasts north of the glacial limit. These coasts
are characterized by diversity such as rugged mountainous areas with exposed bedrock cliffs, headlands,
embayments with pocket beaches, islands, drumlins, fjords, river-fan deltas (outwash of mountain
streams) and estuaries.
Subtropical coastlines are often characterized by coastal outcrops of carbonate-cemented sediments
(drying of excess water) in the form of rather irregular beach rocks.
Gravel or shingle coasts are coasts consisting of gravel (2 to 64 mm), pebbles and cobbles (64 to 256 mm)
and can be found on the coasts of northwestern Europe, eastern North America and the far north
Pacific coasts (England, Iceland, Canada, etc.). Generally, these coastlines are intricate and irregular,
characterized by headland and cliff formations.
Sand coasts are wave-dominated depositional coasts (sediment grains ranging from 0.063 to 2 mm).
Generally, sand coasts are open coasts exposed to wind-generated waves and may vary from flat,
low-energy, straight coastal beach plains to steep, high-energy sediment-deficient, irregular bayheadland coasts. Sand beaches may be bordered by cliffs, bluffs and rocks. The most basic morphological
2
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elements of flat wave-dominated coasts are dunes, beaches, beach barriers, barrier spits and barrier
islands.
Mud coasts consist of predominantly inorganic sediment of median size less than 63 micron (0.063 mm).
These types of coasts can be found throughout the world from tropical to subarctic regions. Mud coasts
usually are backed by coastal wetlands, either salt marshes or mangrove swamps. Typical characteristics
of open mud coasts are: the presence of gentle shoreface slopes (1 to 500/2000), the brown-colored
coastal water and the absence of large breaking waves. Incoming waves are attenuated by soft muds,
often to such a degree that the waves never reach the shoreline.

Figure 3.2

1

Types of coasts; sandy (a), coral reef (b1), mud (c), gravel (d) and rock and cliff (e).

U.S. Geological Survey/photo by Curt Storlazzi
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3.2.

Coastal hydrodynamics

The coastal zone situated between the coastline and the shelf is the territory of winds, waves and currents.
Usually, the coastal zone is subdivided in three zones:





the dune and beach zone dominated by wind and wave forces;
the surf zone (upper shoreface) dominated by breaking waves and wave-induced currents;
under calm conditions the surf zone may be reduced to a narrow swash zone, but under storms it
may extend offshore to depths of 8 to 10 m, where the waves first begin to break; a reef slope
and reef platform is often present along tropical islands protecting the backshore against wave
runup and wave overtopping;
the middle and lower shoreface zone dominated by non-breaking waves and tide-, densityand wind-induced currents.

This note summarizes the most important characteristics of the hydrodynamics in the coastal zone.

3.2.1.

Waves

Waves play a dominant role in the nearshore zone. Wave processes are responsible for large oscillatory
fluid motions which drive currents, sediment transport and bed level changes. The wave phenomena in
the shoreface zone are characterized by different types of motions on different types of scales:




High frequency waves; wind-induced waves with typical periods of 5 to 15 seconds;
Low frequency waves; with periods in the range of 15 to 100 seconds.
Tidal waves;

High frequency waves are readily visible waves, which when they propagate into shallow water are
affected by reflection, refraction, bottom friction and shoaling phenomena and finally by wave breaking in
the surf zone. In the tools Waveparameters.xls and Wavemodels.xls, examples of calculating these wave
processes are provided.
Shoaling is the deformation of the waves, which starts when the water depth becomes less than about half
the wave length. The shoaling causes a reduction in the wave propagation velocity as well as shortening
and steeping of the waves (Figure 3.3).
Refraction is the turning of the direction of wave propagation when the wave fronts are traveling at a
different angle compared to the depth contours. This is caused by the fact that the waves propagate more
slowly in shallow water than in deep water.
Especially in the shoaling phase before breaking, the wave profile becomes more asymmetric (peaked
crests and wide troughs, see Figure 3.3), resulting in larger onshore-directed velocities under the wave
crest and smaller offshore-directed velocities under the wave trough. The asymmetry increases with
increasing relative wave height (H/h), which is of fundamental importance with respect to the net
onshore-directed transport processes causing accretion of beaches.
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Figure 3.3

Wave profile of asymmetric shoaling waves

Finally, wave breaking mainly occurs in the surf zone and is strongly related to the presence of bars and
coral reefs. The onset of wave breaking is highly dependent upon the wave height (H s) and water depth
(h), and appears to start for Hs/h=0.3 to 0.4. Based on observations, four distinct breaking wave classes
can be distinguished (see Figure 3.4):





non-breaking waves
spilling breaking waves (mild sloping beaches)
plunging breaking waves (steep sloping beaches)
surging/plunging breaking waves (swash zone)

Figure 3.4

Hs/h ≤ 0.4
Hs/h > 0.4 and ≤ 0.6
Hs/h > 0.6 and ≤ 0.9
Hs/h > 0.9

Breaking wave classes

Wave breaking leads to an increase in the mean water level which is known as wave setup. As waves
break, wave energy is dissipated. This results in a decreasing mass flux, which is balanced by an
increasing water level: wave setup. Wave setup is particularly of concern during storm events, when high
waves are generated and are able to significantly increase the mean sea level. As a consequence of the
presence of a cross-shore water surface gradient, a near-bed return current (undertow) is generated,
balancing the onshore mass flux.

Figure 3.5

Wave height and set-up for a sandy cross-shore profile with breaker bars
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Low frequency waves (or long waves) have been observed outside and inside the surf zone, especially
during rough weather conditions. Outside the surf zone, the low frequency wave travels with the short
wave group velocity (i.e. the velocity with which the overall shape of the waves' amplitudes propagates
through space), creating the bound long wave (Longuet Higgins and Stewart, 1964). When the short waves
start to break the forcing behind the bound long wave disappears and the long wave will be ’released’. The
long waves will partly dissipate and partly reflect in the surfzone and are important for processes such as
run-up and dune erosion. In the case of coral reef and vegetated coasts, low frequency waves are often
dominant in the surf zone since the roughness of the corals and vegetation dissipates most short wave
energy (Quataert et al., 2015).
Tidal waves are long surface waves and have typical periods in the range of 12 to 24 hours; tidal motion
is related to the gravitational interaction between the Sun, the Earth and the Moon. The tidal range is
maximum (spring tide) when the Sun and the Moon are in line and minimum (neap tide) when the Sun
and the Moon are at a right angle. Tidal waves in coastal seas are originating from tidal forces generated
in the deep oceans. Phenomena like reflection, refraction, bottom friction and shoaling affect the tidal
waves during propagation to the shore resulting in variations of the tidal range. Wave damping by bottom
friction and wave deformation due to differences in the crest and trough propagation speeds become more
important in the shallow shoreface leading to tidal asymmetry (as shown in Figure 3.3) and phase
differences between the vertical (surface elevation) tide and the horizontal (current) tide.

3.2.2.

Currents

Currents in the coastal area have a strong impact on the coastal morphology. Currents can be wind-, tide-,
density- and wave-induced.
Wind-induced; when the wind is blowing towards a long and uninterrupted coast, the water will be
piling up along the coast which is known as wind setup or storm surge, see Figure 3.6. The setup values
can be extreme in situations with coastal bays, lagoons, bays and funnel-type coastlines. As a result,
onshore-directed surface currents will generate downwelling over the shoreface (downward flow of
water), and therefore offshore-directed bottom currents. Significant storm-driven currents will be
generated in the shoreface zone during extreme events (major storms, cyclones, hurricanes). Bottom
current velocities may be as large as 2 m/s. Storm surge levels can also be computed using the tool
Flooding.xls.

Figure 3.6

Wind-induced set-up and circulation due to onshore wind

Tide-induced; Tidal wave damping and deformation are important in shallow near shore areas resulting
in wave asymmetry and in phase differences between the horizontal (tidal current) and vertical tide (tidal
elevation). Tidal currents are controlled by:
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pressure gradients (mean surface slope, fluid density variations),
bottom friction (dominant in depths smaller than 10 m),
Coriolis forces (less important in depths smaller than 10 m).

Simple assessments of Coastal Problems, Adaptation and Disaster Risk Management Solutions
Density-induced currents are related to spatial density gradients of the fluid-sediment mixture due to
variations of the salinity, temperature and/or sediment concentration. Density variations induced by
temperature effects usually are related to a surface layer consisting of relatively low density (warmer
water) and a bottom layer of relatively high density (colder water). Density variations induced by salinity
variations are most commonly the result of fresh river water outflow in the coastal zone with salt water.
The density-gradient effect is most pronounced in the near-bed region yielding relatively large onshore
near-bed velocities during the flood tide and relatively small offshore velocities during the ebb tide. As a
consequence a near-bed residual current (landward) is generated, which may cause a net landward
transport of sediments.
Wave-induced; wave propagation and wave breaking generate a complicated current pattern in the
surfzone consisting of:



offshore return current in the near-bed region (undertow),
longshore current.

Figure 3.7

Wave-induced mean water level variations and currents in the surf zone

When these waves break, the momentum carried by the waves (i.e. radiation stress) is transferred to the
water column, forcing nearshore currents. In the surf zone along a uniform coast the decaying incident
waves generate an onshore gradient of the onshore component (S xx) and the longshore component (Sxy) of
the radiation stress, see Figure 3.7. The gradient of the onshore radiation stress component is balanced by
7
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the pressure gradient related to the mean water surface set-up in the surf zone, as explained in Section
3.2.1. As a result a near-bed return current is generated, balancing the onshore mass flux, which is known
as the undertow.
The driving force of the longshore current is the onshore gradient of the longshore radiation stress (Sxy)
component, see Figure 3.7. The longshore current is largely confined to the surf zone. The longshore
velocity is found to be strongly related to the wave height decay in the surf zone and the angle of wave
approach. In nature the wave-induced longshore currents are often enhanced by wind-induced currents.
Observations along coasts show that the longshore currents are turned seaward at (ir)regular intervals
(see Figure 3.8), yielding circulation cell systems. These so-called rip currents are relatively strong narrow
currents that flow seaward through the surf zone. Rip currents shape the sandy shoreline and may be
important for transporting sediments offshore. Additionally, rip currents account for more than 80% of
lifeguard rescue efforts, and are the number one natural hazard in the state of Florida (MacMahan et al.
(2006)).

Figure 3.8
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Schematic rip current, from MacMahan et al. (2006).
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3.3.

Morphodynamics

Sediment transport in a coastal environment generally occurs under the combined influence of a variety of
hydrodynamic processes such as winds, waves and currents. Gradients in sediment transport result in
morphological changes, which in turn influence the water motion in a continuous cycle.

3.3.1.

Sediment transport

Sediment can be transported by wind-, wave-, tide- and density-driven currents, by the oscillatory water
motion itself, caused by the deformation of waves under the influence of decreasing water depth (wave
asymmetry), or by a combination of currents and waves. The waves generally act as sediment stirring
agents; the sediments are then transported by the mean current.
In the surf zone of sandy beaches the transport is generally dominated by waves through wave breaking
and the associated wave-induced currents in the longshore and cross-shore directions (Sxx and Sxy in
Section 3.2.2). The breaking process together with the near-bed wave-induced oscillatory water motion
can bring relatively large quantities of sand into suspension (stirring) which is then transported as
suspended load by currents such as tide-, wind- and density-driven currents (e.g. longshore currents, rip
currents, undertow currents), see Figure 3.9.

Figure 3.9

Sketch of marine sand Transport processes. In practice, all processes occur together;
from Soulsby (1997).

The total net sand transport rate can be obtained by summation of the bed-load and suspend load
transport. For examples of longshore sediment transport calculations, see the tool Littoral.xls and
corresponding tutorial.
Gravel on beaches is moved almost exclusively by wave action (asymmetric wave motion), tidal or other
currents are not effective in moving gravel or shingle material. Therefore, gravel or shingle transport
mainly takes place in the swash and wave runup zones.
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3.3.2.

Coastal (sediment) cells and budgets

The coastal zone can be considered as a morphodynamic system consisting of various subzones
(cells), each with their own spatial and temporal scales. Cells are units where sediment circulates with
cycles of erosion and deposition, see Figure 3.10. In each cell the morphology is driven by water and
sediment motions, based on energy input from the incoming wind, waves and currents. Gradients in
sediment transport result in morphological changes, which in turn influence the water motion in a
continuous cycle.

Figure 3.10

Coastal sediment budget

Possible sources of sediment within a cell are (see also Figure 3.10): sediment input by rivers and
estuaries, cliff and dune erosion, onshore transport due to wave asymmetry from the shelf, artificial
nourishment, biogeneous deposition (shell and coral fragments). The most important sinks are: offshore
transport due to undertows and rip currents during storms, trapping in local depressions (canyons) and
mining. Sediment transport estimates across the cell boundaries are important in assessing the
morphological development of coastal cells.
Cells and compartments can be distinguished both in cross-shore and in longshore direction. In crossshore direction the coastal system between the shore and the shelf may be subdivided in the following
zones (cells):
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upper shoreface: refers to the portion of the seafloor that is shallow enough to be agitated by
everyday wave action. In case of tropical islands, it corresponds to the reef width. Transport rates
are relatively large and the response time of the morphology is faster, almost on the scale of the
events;
middle shoreface: zone between the upper shoreface and the depth of closure (i.e. theoretical
depth along a beach profile where sediment transport is very small or non-existent, dependent on
wave height and period, and occasionally, sediment grain size (Hallermeier, 1978)), transport
rates are relatively small and hence the response time of the morphology is generally slow;
lower shoreface: zone between depth of closure and the shelf.
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In alongshore direction the following zones (cells) can be distinguished:





micro cells with small-scale fluctuating changes due to longshore variations of beach cusps
and swash bars etc. (0 to 1 km; 0 to 1 year);
meso cells with meso-scale cyclic changes due to the cyclic behavior of morphological features
such as sand banks, sand waves and rip channels, or the adjustment of the coastline to a new
equilibrium, often induced by man-made structures (1 to 10 km, 1 to 10 years);
large-scale littoral cells separated by inlets, headlands and structures with slow large-scale
changes due to natural phenomena (e.g. migrating tidal inlets), or large-scale adjustment to
new equilibrium due to man-made structures may also occur (10 to 100 km; 10 to 100 years).

3.4.

Coastal problems

The hydrodynamic and morphodynamic processes discussed in the previous sections can all affect coastal
problems. A large number of Small Island States and developing coastal countries are very vulnerable to
the adverse effects of storm surges and wave attack exacerbated by climate change. This often results into
flooding of the coastal areas and coastal erosion, with consequent losses of socio-economical values, in
turn affecting the local populations and coastal ecosystems.
In this section three widely known coastal problems are addressed; flooding, coastal erosion and sea level
rise.

3.4.1.

Flooding

Coastal flooding/inundation can occur due to the:
1. Collapse/failure of the sea defense system (dune, dike, structure);
2. Overflow of the sea defense system (local instantaneous water level higher than land level).
The instantaneous water level (flood level) may consist of various contributions:






river flood level; flash floods along steep slopes due to intense rainfall;
high tide level (neap-spring tidal cycle);
storm surge level (wind setup) due to wind forces (storms; hurricanes, cyclones);
wave setup level due to wave breaking processes;
wave swash and wave run level (maximum water level elevation).

The upper limit of the permanently inundated land area after flooding can be simply determined by
assuming that all land below the flood level will be inundated (bathtub approach) given sufficient time. If
the tide plays an important role, it is known that the water level will sink considerably when the tidal level
decreases again. This information can be used to estimate the volume of water that can enter over the
dune/dike or through the gap in a given time.
Accurate prediction of the flood level by the proper combination of contributing water levels requires
knowledge of the joint probability of storm surges, waves, runup, etc., which generally is not available.
Practical formulae to estimate extreme water levels are given in the flooding spreadsheet (see Tool:
Flooding.xls).
Worst case predictions require the definition of worse case events (1 to 100 years, 1000 years, 10000
years). Generally, extrapolation techniques are required as the time scales of extreme conditions are much
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larger than the available measured data (100 years). Geological data (inundation marks; sediment
deposition marks; sediment stratigraphy; biological marks such as shell marks) can also be used to
identify worse case events of the past.
Small-scale tropical coasts are very vulnerable to flooding during storm events (see Figure 3.11). Coral reef
coasts are generally well protected against wave attack and associated erosion due to the protecting reef
platform. However, flooding will be even more problematic in the future with significant sea level rise.

Figure 3.11
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Examples of inundation events on atolls in the western Pacific during December
2008. From Hoeke et al. (2013).

Simple assessments of Coastal Problems, Adaptation and Disaster Risk Management Solutions

3.4.2.

Coastal erosion

Nearly all coastal states have to deal with the problem of coastal erosion. Coastal erosion and accretion
has always existed and these processes have contributed to the shaping of the present coastlines, see
Figure 3.12. However, coastal erosion now is largely intensified due to human activities.
Coastal erosion strongly depends on the type of coast (exposure, wave climate, sediment composition) and
may be caused by:











episodic storm-induced erosion of the beach and dune zone
gradual, but systematic increase of the net sand transport due to the curvature of the coastline
(gradients of longshore sand transport), or due to spatial changes in wave climate, tidal currents
or sediment composition;
obstruction of the longshore transport due to the presence of natural barriers (headland, island,
shoal, inlet, etc.) or artificial barriers (harbour breakwater, long groyne, land reclamation,
artificial beaches for recreational purposes, etc.); sediment is accumulated on the updrift side and
sediment is eroded on the downdrift side;
fluctuations or reductions in river sediment supply downdrift of river mouth;
continuous offshore-directed transport due to presence of nearby deep channels or canyons
trapping sediments; due to presence of headlands or man-made structures producing offshoredirected rip currents;
presence of nearby tidal inlet connected to back-barrier basin trapping sediments;
mining/dredging of sand;

Figure 3.12
Example of coastal erosion. On the left figure: example of storm erosion at the island
of São Tomé. On the right figure: example of erosion caused by elevated mean sea levels in Pacifica
due to the El Niño oscillation, USA.
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Dune erosion is very much related to extreme events with high surge levels including tidal effects.
During extreme storms most of the eroded dune sand will be deposited on the beach from where it can be
returned to the dune front by wind-induced forces or carried away by cross-shore and longshore currents.
Dune accretion is generally not sufficient to compensate dune erosion on the annual time scale by natural
processes. Thus, dune erosion generally leads to a permanent loss of sand which can only be compensated
by artificial nourishment (dune restoration), the amount of sediment needed for the nourishment can be
calculated using the tool Beachnourishment.xls. For examples of dune erosion calculations, see the tool
Dune-beacherosion.xls and the corresponding tutorial.

Figure 3.13

3.4.3.

Dune erosion during storms (Van Thiel de Vries, 2009).

Sea level rise

Sea level rise is the gradual increase of the mean sea level (MSL) relative to the land surface. The main
causes of sea level rise are:





melting of ice (polar ice caps, land ice, permafrost, glaciers, etc);
increased fresh water input by rivers;
decrease of the fluid density due to increase of temperature (volume expansion, about 0.02 m
expansion for a layer of 100 m due to an increase of temperature of 1 degree Celsius);
sinking of the land surface (relative sea level rise).

Sea level rise will contribute to increased shoreline erosion rates and has the capacity to exacerbate
erosion by promoting offshore transport of sediment. The well-known concept relating shoreline
recession to water level rise is the geometric shift concept of Bruun (1962, 1988), which is based on the
idea that the (dynamic) equilibrium profile of the beach and surf zone moves upward and landward in
response to sea level rise (Bruun-rule; see Figure 3.14).
Using this concept, the required annual input of sediment to the nearshore zone is equal to the area (m2)
of the nearshore zone times the annual rate (m/year) of relative sea level rise. Assuming that relative sea
level rise is 2 mm/year and that the width of the nearshore zone is in the range of 1 to 10 km, the required
sediment supply to the nearshore zone per unit length of shoreline is about 2 to 20 m3/m/year to keep up
with sea level rise. This volume of sediment will be eroded from the coast, if nothing is being done. This
type of coastal erosion can be prevented (compensated) by coastal nourishment of the same amount (2 to
20 m3/m/year).
Examples of eroding coasts due to sea level rise are the Mississippi delta coast (USA) and the Egypt coast.
14 
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Figure 3.14

Simplified model of landward coastal retreat under sea level rise (based on the Bruun
Rule) (Linham M. and Nicholls R. J., (2010)).

In the IPCC (2014) report the following was concluded regarding sea level rise and small island states:
“SLR poses one of the most widely recognized climate change threats to low-lying coastal areas on
islands and atolls. Projected increases to the year 2100 (RCP4.5: 0.35 m to 0.70 m) {WGI AR5 13.5.1;
Table 29-1} superimposed on extreme sea level events (e.g., swell waves, storm surges, El Niño-Southern
Oscillation) present severe sea flood and erosion risks for low-lying coastal areas and atoll islands (high
confidence). Likewise, there is high confidence that wave over-wash of seawater will degrade fresh
groundwater resources {29.3.2} and that sea surface temperature rise will result in increased coral
bleaching and reef degradation. {29.3.1.2} Given the dependence of island communities on coral reef
ecosystems for a range of services including coastal protection, subsistence fisheries, and tourism, there
is high confidence that coral reef ecosystem degradation will negatively impact island communities and
livelihoods.”

Figure 3.15
Change in average sea level for the 2081–2100 period under the RCP2.6 (left) and
RCP8.5 (right) scenarios. Changes are shown relative to the 1986–2005 period. From: (IPCC (2014).
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3.5.

Glossary

Term

Definition

Breaker zone

The zone within which waves approaching the coastline commence breaking.

Downdrift

A position on the shoreline which is ‘downstream’ of sediment transport
caused by longshore drift
The permanent loss of sand from the system

Erosion
Littoral transport

Longshore current
Coastal morphology
Return period
Rip currents

Shoreface or Littoral
zone

Sediment budget
Significant wave
height (Hs)
Storm surge
Surf zone
Tide

Updrift
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Littoral transport is the term used for the transport of non-cohesive sediments, i.e. mainly
sand, along the foreshore and the shoreface due to the action of the breaking waves and
the longshore current. The littoral transport is also called the longshore transport or the
littoral drift.
The longshore current is the dominating current in the nearshore zone; it is running
parallel to the shore.
Coastal morphology is the study of the origin and evolution of coastal features
An estimate of the average interval of time between events such as a
flood. Longer return periods are associated with larger events
At certain intervals along the shoreline, the longshore current will form a rip current. It is
a local current directed away from the shore, bringing the surplus water carried over the
bars in the breaking process, back into deep water.
This zone extends seaward from the foreshore to some distance beyond the breaker
zone. The littoral zone is the zone in which the littoral processes take place; these are
mainly the long-shore transport, also referred to as the littoral drift, and the cross-shore
transport.
An accounting of gains and losses of sediment within defined boundaries
over a period of time
The average wave height of the highest one third of waves
Is the rise in water-level on an open coast as a result of the combined impact of the wind
stress on the water surface
The zone of wave action extending from the water line (which varies with wave
conditions, tide, surf, set-up etc.) out to the most seaward point of the breaker zone.
The astronomical tide is generated by the rotation of the earth in combination with the
varying gravitational impact on the water body of the sun, the moon and the planets.
These phenomena cause predictable and regular oscillations in the water level, which is
referred to as the tide.
A position on the shoreline which is ‘upstream’ of sediment transport
caused by longshore drift
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