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Beaches are highly dynamic in nature. Several tésediment are redistributing each day due
to the action of waves, winds and currents. Thdilpsoof beaches, cliffs and other coastal landfrm
are often studied and analyzed in the coastal afdas most common method for measuring beach
topographic change is the beach profile. This menipisdeals with the topographical and morpholog-
ical analysis of beaches along the southern coasmil Nadu of India by using beach profile sur-
veys. The beaches are surveyed by using a sureelgmel. The obtained data from the surveys are
processed by using sophisticated software toolé ssc “Beach Morphology Analysis Package”
(BMAP), an integrated set of computer analysis ragicompiled by Coastal Engineering Research
Center (CERC) at the U.S. Army Engineer Waterways Hxygant Station. The temporal and spatial
representations of beach profiles have been delivand the morphological parameters such as beach
width and slope have been analyzed.

The volumetric analysis of beach sediments and teiual and seasonal variations have been
performed. Both cyclic (seasonal) and annual changése beach topography have been observed.
The morphodynamic and volumetric analysis of baawdiiles indicates that the beaches of Kanya-
kumari, Navaladi, and Ovari have experienced mareual loss of sediments and they poses severe
beach erosion. The beaches of Tuticorin-south,afeai, Kayalpattinam and Tiruchendur have
experienced more accretion. The dynamic changakerbeach topography may also interact and
modify the other coastal landforms. The wave clenalbng the coast has also influenced the sedi-
ment dynamics of beaches. The present study imfitias proper beach filling and nourishment
projects should be made along the study area ®isfrom coastal erosion.

Keywords: geomorphology, coastal erosion, sediment transplotreline change.

1. Introduction

Beaches are one of the important coastal landfoinnaost studied feature of
coastal morphology. Beach topography is a resuttoofiplex interaction between
natural coastal processes and anthropogenic &givitThe topographical beach
profile gives the surface shape, trend, slope ahaive of sediments. These cross
sections through coastlines can give a good ideatahe changes that can occur
over time at one point on the coast, either insthepe of a beach or a cliff, or in its
size and volume. Guillen et lL999) and Cooper et al. (2000) reported that beach
profiles are an important tool for elucidating letegm trends, such as erosion and
accretion, and for predicting the future evolutaficoastal landforms. The profile
is useful for environmental management and planaindporities who need such
information when planning new development, butlyahave the resources them-
selves to collect the data (Cambers and Ghina,)2005

Coastal morphology is the result of combined actibhydrodynamic, geolog-
ic and climatologic processes. The beach morphotagybe regarded as a sensi-
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tive indicator for the ongoing coastal dynamic msses of a particular coastline
(Wright and Short, 1983; Hardisty, 1994). By moriitg the spatial and morpho-
logical changes of a beach over time, a good estimfithe rate and direction of
coastal changes can be obtained (Dean, 1983; BronstD01). Krause (2004)
states that the beach morphology of coasts undeqgempetual and rapid changes.
Generally, the influencing natural forces can bévdsrided into long-term
processes, which shape the coastal morphologyrga kpatial scales in the order
of kilometers or more and short-term processes.eMecently, anthropogenic ef-
fects may also influence substantially the shapgbetoastline.

The present study intends to analyze the topograplEnd morphological
changes along the southern coastal Tamil NadudéliHydrodynamic and mor-
phologic changes have been frequently observedtatieDec.-2004 tsunami along
this area (Mujabar et al., 2006). The beach prdiilerey has been performed by
using a surveyor’s level or transit as represebieBarson (1997). The beach pro-
files obtained from the surveys are processed mgumdvanced computing tools
like “Beach Morphology Analysis Package” (BMAP) aftitHE BEACH” (Chan-
drasekar and Sheik Mujabar, 2010). The temporal sppadial representations of
beach profiles have been delivered and the morpiwb parameters such as
cross-shore beach width and slope have been estiraad analyzed. The volume-
tric analysis of beach sediments and their anmudiseasonal variations have been
performed. The shoreline change, erosion and aogretade along the beaches
have also been predicted and discussed.

2. Geographical Setting

The study area is located along the southern afasamil Nadu state, India
(Fig. 1). The southwest coastline borders the Bagemgal whereas Indian Ocean
borders the south coastline. The study area extemels a distance of 150 km.
Moderate to high wave energy condition prevailsnglthe study area, and the
Ovari coastal zone is an enriched zone of placeeral deposits (Angusamy and
Rajamanickam, 2000). The wave energy is high, amthg the rainy season peb-
bles have been deposited in some beaches. Wavesaaphe coast in the SE,
NW directions, with wave periods varying from 5 ¢ecl5 sec. The drainage pat-
tern along the study area is controlled by the Thramparani River and minor rivers
such as Karamaniar, Nambiyar and Hanuman Nadhicléaare along the Ka-
nyakumari coast, which project towards the Indiate&n forming promontory.
Most of the beaches are sandy whereas Kanyakumaridanthakarai beaches are
rocky in nature.

The study area includes mining sites, saltpangadst, aquatic ponds, fishing
harbor and development projects. Most of the beaere habitually devoid of
dunes. The coast along Kanyakumari has been afféigtesevere coastal erosion.
Beach nourishment structures have been installéteimecent past along the coast
of Kanyakumari and Koottapuli. Seawall and groimsd been constructed along
the coasts. Breakwater was constructed long agimhanfishing harbor (Chinna
Muttom beach), just north of Kanyakumari. An anctiamt is at Vattakottai nearer
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to Kanyakumari which extends further beyond thd gane. Vattakottai and Ka-
nyakumari beaches are tourism centers of Tamil N&ahe. Sand mining is active-
ly pursued along the coast of Idinthakarai, Navialddari and Periathalai.
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Fig. 1. Study Area Map

The coastal landforms along the study area have gesatly influenced by
natural coastal processes and anthropogenic atiyiMlujabar and Chandrasekar,
2011a, b). Mujabar et al. (2007) analyzed the molgajical parameters of beaches
along the south Tamil Nadu coast after the tsund@imty state that almost all the
beaches were eroded by the tsunami waves. Theidri@nd low tide zones of the
beaches were more eroded than the berm and higlzdiee. The beach width and
the total cross-sectional area of all the beachee weduced. The mean beach
slope and the trend of the beaches were also effdny the tsunami. They also
predicted that beach slope and width were also fiedddue to the change in the
beach sediment volume and redistribution withinkibach units. The coastal geol-
ogy and geomorphology along the southern coastailTdadu play a vital role in
modifying the shorelines. Mujabar and Chandras€kailc) state that various
coastal landform features such as headland and begshes, mud flats, estuaries,
sand dunes along the study area have been inviritbe shoreline changes. They
also state that the coasts with sand mining, hayte lbngshore sediment transport
rate and it may lead to severe erosion and acoratang the coast.

3. Methodology

The term “beach profile” refers to the cross-sewldrace of a beach perpen-
dicular to the high tide shoreline and extends fitbm backshore cliff or dune to
the inner continental shelf or depth of closurication where waves and currents
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do not transport sediment to and from the beachasMigng beach profiles is an
ideal activity for the analysis of beach morpholo@ndform dynamics, develop-
mental projects and environmental assessments etc.

The beach profile survey is the process of makimpke datasets with succes-
sive elevation and distance from a reference stapioint towards the off-shore.
Several techniques are available to perform thetbpeofile survey. Beach profile
survey can be easily performed using stack andz¢twormethod of La Fond and
Rao (1954). Emery (1961) described a simple and raygthod to measure the
beach profiles, henceforth called the Emery-methduch has been used in nu-
merous studies throughout the world, such as MeXiSA, Ecuador and Australia
(Short and Trembanis, 2004). The first modern swiaif profiles were motivated
to understand its shape and variability in suppbamphibious operations during
World War 1l, when personnel and supply boats lmdrbss beach profile from
off-shore to the dry beach (Bascom, 1980).

In the present work, the beaches along the souttwastal Tamil Nadu have
been surveyed by using level and staff method (Eicas represented by Parson
(1997). This method is very simple, accurate argy ¢a perform. Even with the
latest development of survey techniques, the sirmpieey methods using Emery-
poles or surveyor’s level are still widely used ogny researchers. The cost for
these simple conventional survey methods is mushwhen compared with other
surveys. When working in tropical developing coigsty many methods which are
based on high-technology equipment are not easdgssible. Due to lack of fund-
ing or access to such type of equipment, the clarainditions €.g., high tem-
perature and air humidity) and scarce resourcegh@®maintenance may constitute
limiting factors on the long-lasting employment refspective devices for beach
profile monitoring purposes (Krause, 2004).
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Fig. 2. Beach Profile Survey Using Surveyor’s Level
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Ramanujam et a1996) used surveyor’s level (transit) and stafimieasure
the beach profiles at more than 48 profile sites@lthe coast from Tiruchendur to
Vaippar. Chauhan (1997) used rod and transit metihadeasure the morphology
of beaches along the coast of Machilipatnam, Indimyam et al (1960) used the
stack and horizon method to analyze the beachlgsofif Vizhapatiinam coast.
Vasudav et al. (1986) also used the same methowésure the beach profiles for
analysing the seasonal changes of beaches alomgaise of Vizhapatinum, India.
Jayakumar et al2004) used the surveyor’s level method to meathaerofiles
for analyzing the beach dynamics along the coasbad, India. Rajamanickam
(2006) also used surveyor’s level method to meatheerofiles for beach placer
study along the south Tamil Nadu coast. Chandrasekal (2006) used sur-
veyor’'s level method to analyze the morphology e&dhes along the south Tamil
Nadu coast. They used the beach profile data ssifjaand analyze the Dec.-2004
tsunami hazard along the Kanyakumari coast.

The coastal geomorphologies of the selected bearkasoted and the survey
has been performed on the beaches for a periogdmiears (from Mar.-2006 to
Feb.-2008). A straight narrow transect of lengtbutb00 m was selected for the
profile leveling. Leveling was started from a refiece point on the berm area of
beaches. The elevation of the reference point vidaireed by leveling from a
benchmark whose elevation from the mean sea leaslkmown. The profile leve-
ling was performed perpendicular to the directidrii® coast, with an interval
every 5m from the reference point to a point sedvedrthe low tide zone of the
beach. A compass and a GPS receiver have alsousedrto spot the exact loca-
tion for repeated measurements of the beach prsditeey. The obtained beach
profile survey data has been processed and istosiedce the profile of beaches.
The data has also been used to estimate the beadth slope and sediment vo-
lume of beaches.

In the present study, littoral environmental obaéons (LEO) were also car-
ried out at the beaches along the study area. Téwking wave height (i is
measured by basic scientific method illustratedBlagcom (1980) in his seminal
work on wave research. The wave breaking angewith respect to the coastline
is measured by using a surveyor's magnetic compadghe breaker depthyjds
also calculated by using a graduated pole.

4. Results and Discussions
4.1. Spatial and Temporal Representation of Profiles

Beach topographic analysis with short-term and {@nm change in different
spatial and temporal scales in the coastal dynamiwronment is crucial for sus-
tainable coastal management. A study of numberdafilgs from different points
can produce information about the transportatioseafiment along a coast, or how
one area differs from another. The numerical peafiata can be analyzed statisti-
cally or it can be plotted as a graph to give asptal representation of the shape of
a coastline. Ying Li et al2005) states that the beach profiles have beseroéd
to change over a range of spatial and temporaksc&lowever techniques for
quantifying this variability have not been fullytalished.
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Fig. 3.Profiles of Kanyakumari Beach

Beach erosion may be a short-term process (order frours to seasons) that
reflects adjustment to wave energy changes, ongelsterm one (order of years)
that reflects an increasingly deficient beach sedimbudget and shoreline
changes. Clinton et .a]1975) also state that the seasonal changes ah lpgeafiles
constitute an important aspect of the variabilifytilee coastal environment. The
spatial and temporal representations of profileiobd from all the 12 beaches
along the study area have been drawn and the grofiKanyakumari beach is
shown in Fig. 3. The variations of beach profilebmth annual and seasonal envi-
ronment of the coasts have been analyzed. The hwaféites collected from the
beaches have been used to study the beach dynawéssal erosion and shoreline
change in both spatial and temporal scales. MujabdrChandrasekar (2011c) also
state that coastal erosion and the dynamics ofidamd along the study area are
highly influenced by the various parameters suchoastal processes, interruption
of sediment supply, geomorphology, tectonic adésit climate patterns and anth-
ropogenic activities.

4.2. Dynamics of Beach Topography

Beaches are loose accumulations of sand, gravel,naixture of the two that
bound an estimated 30% of the world’'s coasts (Biff6). Because they consist
of more or less loosely packed non-cohesive sedaneraches act as buffers that
absorb, reflect, and dissipate energy deliverethecshore by waves. By doing so,
they shelter areas behind the beach, especialigglstorms, from wave attack and
flooding (Edward, 2005). The present study indisdteat the topographical and
morphological changes of beach profiles are mainignted with coastal geology,
shore configuration and seasonal oscillation pievpalong the study area. The
topographical representation of different beackesails that the profiles are higher
during March, 2008 and the profile rises furthenirMarch to May. During April
or May, the profile of almost all beaches attairsximum level.
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Fig. 4. Pre-Monsoon Profiles of Kanyakumari Beach
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Fig. 5. BeachProfiles during Monsoon in Kanyakumari

The low energy littoral currents and waves preediing the area during the
summer deposit sediment on the beach berm and thereby raising the beach
profile. From the month of June, the profiles startower due to the increase in
wave energy due to the SW monsoon. The lowerirgafiles still continues up to
the month of September (NE monsoon period, winkdany researches (Clinton et
al., 1975; Basterretxea et,a2004) pertain the seasonal migration of the saitd,
sediment transport towards the beach in summsultieg steep beach face and a
high berm at the end of summer. On sandy beaclwstsihm changes involving
erosion are commonly a part of a so called morphanhjc cycle of adjustment of
the beach profile to seasonal or non-seasonal esamgwave energy (Short,
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1999). The short-term seasonal changes commontgspmnd to the classic winter
profile flattened by storms and the summer prdfil@ accretes under fair weather
conditions.

The profile of Kanyakumari beach during the diffgr@eriods such as pre-
monsoon, monsoon (SW & NE) and the post-monsoostaoen in Figs. 4, 5 and
6. The profiles in almost all the beaches during ttonths of March, April and
May (pre-monsoon and summer) imply that the beatia®s experienced accre-
tion. The lift in profile level is more along th@dkshore due to more deposition of
sediments. During this period well developed belrage been observed in the
high tide region of beaches. It is also noticed tha profile along the foreshore
experiences a lowering in most beaches which iteicthe landward movement of
sediments; however accretion have been noticedjdlmn foreshore of Navaladi,
Ovari and Periathalai beaches. More sediment diespogve been noticed in Ovari.
Chandrasekar et.a2001) insist that the change on foreshore ofetlEsaches is
closely linked to the formation and movement ofngdrconcentration in the near
shore.
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Fig. 6.Post-Monsoon Profiles of Kanyakumari Beach

The SW monsoon mostly starts from the month of JAlorg the study area.
The increased wave condition during the monsooretewhe level of profile and
causes beach erosion along the coast. More amotisisdiments have been re-
moved from the berm and high tide region of beachike change in beach profile
indicates the movement of sediments from the badknear-shore towards the off-
shore. The profile also specifies the formationotifshore sand bars along the
near-shore and off-shore. Crest and troughs hase dleserved along the profile of
beaches. The high waves during the monsoon breakthe shoreline when the
low waves result in an increased run-up on theltb&meshore (Battjes, 1974). The
changes in the wave climate transport the sedintentards the sea. Reddy et al
(2000) imply that the sediments eroded from theklstmre are deposited to form
longshore sand bars. The low wave climate duriegNE monsoon leads to some
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accretion of sediments over the SW profile of beackfter the NE monsoon, the
beaches slowly retain the initial state and thechexperiences net loss or gain of
sediment.

4.3. Beach M orphology and M or phodynamics
4.3.1. Beach Morphology

(a) Beach Width. The beach width is defined #se horizontal dimension of
beach measured at right angles to the shorelime the line of extreme low water
inland to the landward limit of a beach. It iscatiefined as the distance between
dune crest and shoreline position at high tidés &n important parameter measur-
ing the “health” of a beach. Understanding how beaith changes over varying
timescales is vital for future shoreline managenpéentining, for example, planning
beach nourishment or seawall construction, defiriagard setbacks, identifying
“hot spots” (locations of enhanced erosion) and ttireat they pose to human
structures and/or recreational activities. The isectional beach width during
each month of all the beaches have been calculadedthe beach profile survey
data. The seasonal and annual variation in thehbealths of all beaches are given
in Tables 1 and 2. The study implies that the winftllifferent beaches along the
study area undergoes dynamic changes in both bpatiatemporal scales which
have been controlled by both natural and humanceduactivities particularly
beach sand mining.

Table 1

Seasonal Changesin Beach Width

Beach Width (m)
During Mar.-2006 to Feb.-2007 During Mar.-2007 &bF2008

Beach Name i i
Pre- During Post- Pre- During Post-
Monsoon | Monsoon | Monsoon Monsoon Monsoon | Monsoon

Kanyakumal 57.8 54.2 50.t 51.€ 48.¢ 50.5
Koottapul 58.t 53.C 58.C 54.2 56.5 58.C
Perumant 89.C 86.5 81.€ 81.¢ 81.€ 81.¢
Idinthakara 59.¢ 56.¢ 57.4 60.1 53.€ 57.4
Navalad 72.1 69.2 67.€ 69.4 66.2 67.C
Ovari 56.4 45.2 52.C 48.€ 46.1 52.C
Periathale 131 13C 13: 137 131 13:
Manappa 77.€ 75.€ 75.€ 76.5 74.€ 75.€
Tiruchendu 57.1 52.1 54.t 55.¢ 51.¢ 54t
Kayalpattinar 96.€ 97.C 99.4 101 93.4 99.¢
Tuticorin-soutt 10¢ 104 112 114 10¢ 112
Tuticorin-nortk 48.% 48.2 48.7 44.% 43.2 48.7
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Table2
Annual Changesin Beach Width

Beach Width (m) Annual Change in Beach Width (m)
Beach Name Mar.-06 Mar.-07 Feb.-08
: : : 2006-07 | 2007-08 Net

Kanyakumari 56.9 55.3 52.8 -1.6( -2.50 -4.1
Koottapuli 53.2 51.7 51.0 -1.50 -0.7( -2.2
Perumanal 86.6 91.1 88.7 4,50 -2.40 2.1
Idinthakarai 57.4 56.2 55.5 -1.20 -0.70 -1.9
Navaladi 71.9 69.5 67.5 -2.40 -2.00 -4.4
Ovari 58.7 56.4 52.9 -2.30 -3.5( -5.8
Periathalai 128 130.5 132 2.5(Q 1.50 4.(
Manappad 76.7 78.8 78.5 2.10 -0.30 1.8
Tiruchendur 54.6 56.9 59.6 2.30 2.7 5.(
Kayalpattinam 98.5 99.4 100 0.9¢ 0.60 1.5
Tuticorin-south 109 113 118 4.00 5.0( 9.0
Tuticorin-north 47.9 48.5 49.3 0.60 0.80 1.4

The profiles are characterized by a large seasamghlannual variation in the
incident wave height and beaches exhibit a distthetnge in beach morphology.
However the morphological changes are better expthby seasonal reversals in
the littoral drift direction and by the variatioimsthe incident wave energy condi-
tions. Masselink and Pattiaratchi (2001) state thatseasonal change in beach
morphology is traditionally ascribed to a variatiarthe incident wave energy lev-
el with calm conditions in summer resulting in wigdeaches with pronounced sub-
aerial berms and energetic conditions in winterscapnarrow beaches with near-
shore bar morphology. It is observed that the besioifi Kanyakumari, Koottapuli,
Idinthakarai, Navaladi and Ovari have experienceedaction of beach width dur-
ing the study period while the other beaches hapergenced an increase in beach
width. This indicates the spatial variation of @oosand accretion along the differ-
ent beaches.

During the period of March to May the widths of bleas are in increasing
trend, and they reach a maximum value in April-MBye berm area is also larger
during these months. After this period, the incesiaswave climate due to the SW
monsoon lowers the profile and reduces the beadthwionsiderably. In majority
of the beaches the beach width attains minimumesgatluring August or Septem-
ber. These seasonal oscillations of beach morplidhage been extensively stu-
died by many researchers (Chandramohan et al.,; I®®uhan, 1997; Kasinatha
Pandian and Dharanirajan, 2007; Clinton et 8975). From September onwards,
the beach width slightly increases from its minimigwel. It is due to comparative-
ly low wave energy and reversal trend in the dioecbf sediment transport pre-
vailing during the NE monsoon. Chauhan (1997) stdbat the littoral currents
were moderate to strong during the SW monsoonabkeriduring the NE monsoon,
and weak during non-monsoon period. The directibthese currents also varies
during the SW and the NE monsoons. Beach erodddgltire SW monsoon, but
despite the prevalent moderate-high wave regime naoderate-strong littoral cur-
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rents, the beach profiles of the NE monsoon hadetion over the profiles of the
SW monsoon. Chauhan (1997) also says that the Ipgafiles of the NE monsoon
had accretion over the profiles of the SW monsdauring the NE monsoon the
influence of littoral currents and waves is compaedy lower than that of the SW
monsoon and the widths of most beaches are inasitrg trend. But severe storms
may also attack the shoreline during this periadi the storm-generated waves that
cut away the berm cause an off-shore sediment matid bar formation.

During December—March the beach profiles are glhdwaised and attain
maximum level during April or May. The net changebeach widths along differ-
ent beaches has been represented in Fig. 7. Tihg isticates that the beaches of
Kanyakumari, Koottapuli, Idinthakarai, Navaladi aDsiari are eroding considera-
bly and the beaches of Periathalai, Manappad, ay#&am, Tiruchendur and
Tuticorin-south have been present in accretiondirénhas been noted that the
width of beaches along the intensive mining sitasehbeen considerably de-
creased (Table 2) which leads to more erosion aleagoast.
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Fig. 7.Net Change in Beach Width

(b) Beach Slope. The beach slopes of all beaches have been meafsaned
the beach profile data. The seasonal and annuatieas in beach slopes are given
in Tables 3 and 4. Zinn (1969) states that theeslafpa beach is the angle formed
by the intersection of plane of the beach withhibazontal plane of the sea-water
surface. He also states that beach slope inflgetime width of beache®uring
non-monsoon the slopes are larger almost in athesadue to the accumulation of
sediment along the berm and high tide zones. Tthect®n of beach slope during
monsoon indicates the removal of sediment fromk&en and dune to the off-
shore. After the monsoon the beach slope increagai®. No significant annual
changes in beach slopes have been noticed.
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Table3
Seasonal Changesin Beach Slope

Beach Slope (degree)
Beach Name During Mar.-2006 to Feb.-2007 During Mar.-2007 #bF2008
Pre- During Post- Pre- During Post-
Monsoon | Monsoon | Monsoon | Monsoon | Monsoon Monsoon
Kanyakumai 4.07 3.47 3.71 4.0z 4.2C 3.8¢
Koottapul 5.6: 4.6¢ 4.82 5.1¢ 4.2t 4.3t
Perumanz 3.7 2.8: 3.0C 3.6¢ 3.2t 3.2C
Idinthakara 4.3t 4.31 4.51 4.4 4.28 4.3¢
Navalad 3.1C 2.8¢ 2.8¢ 3.3t 3.31 3.2¢€
Ovari 3.4t 3.41 3.5¢ 3.71 3.4¢ 3.44
Periathale 2.21 2.2¢€ 2.07 2.4% 2.2¢ 2.3
Manappa 3.5¢ 3.4z 3.4% 3.57 3.3i 3.31
Tiruchendu 3.47 3.4¢ 3.57 3.97 4.1¢ 3.87
Kayalpattinan 2.71 2.34 2.47 2.6( 2.4( 2.5¢
Tuticorin-soutt 2.7z 2.31 2.47 2.3(C 2.1¢ 2.27
Tuticorin-nortr 3.27 3.37 3.3(C 3.61 3.8t 3.61
Table4
Annual Changesin Beach Slope
Beach Name Beach Slope (degree) Annual Changes in Beach Slope
(degree)
Mar.-06 Mar.-07 Feb.-08
2006-07 2007-08 Net
Kanyakumari 3.69 3.66 3.70 -0.03 0.04 0.0
Koottapuli 4.75 4.57 491 -0.18 0.34 0.16
Perumanal 3.13 3.49 3.24 0.36 -0.25 0.11
Idinthakarai 4.34 4.56 4.58 0.22 0.02 0.24
Navaladi 3.04 3.26 3.26 0.22 0.04 0.22
Ovari 3.42 3.45 3.42 0.03 -0.03 0.0(
Periathalai 2.12 2.26 2.38 0.14 0.12 0.26
Manappad 3.47 3.62 3.45 0.15 -0.1)7 -0.02
Tiruchendur 3.38 3.77 4.08 0.39 0.31 0.70
Kayalpattinam 2.63 2.63 2.65 0.0Q 0.02 0.02
Tuticorin-south 2.56 2.23 2.29 -0.33 0.06 -0.27
Tuticorin-north 3.06 3.18 3.59 0.12 0.41 0.58

4.3.2. Morphodynamicsand Volumetric Analysis

The morphodynamics of beach refers to the intevacind adjustment of seaf-
loor topography and fluid hydrodynamic processdse Tydrodynamic processes
including those of waves, tides and wind-inducedents respond instantaneously
and lead to the morphological change and redistabwf sediment. The seafloor
morphologies and sequences of change of dynamesnaolved in modifying
cross-shore and longshore sediment transport.

46 1SSN 0233-7584. Mop. zuopoghus. scypu., 2013, Ne 3



As sediment takes a finite time to move, therelegan the morphological re-
sponse to hydrodynamic forcing. Sediment can tbesebe considered to be a
time-dependent coupling mechanism. Since the baynttanditions of hydrody-
namic forcing change regularly, this may mean thatbeach never attains equili-
brium. Dean and Dalrymple (2004) state that beadfilgs vary with time, both
seasonally as the wave climate changes and ovéoriggerm, in response to the
pressures of erosion or accretion. Beach profileasured at the same location
over time can provide details about the behavidhefbeach. The behavior of the
entire beach can be examined in terms of shoredicession and volumetric sand
loss by the continuous profile measurements albadgeach; moreover, an overall
sand budget (sources and sinks of sand) can aldeteemined.

Interpretation of beach response to coastal presesan be done with geome-
tric and volumetric comparison of beach profiless@i.S. Army Corps of Engi-
neers, 2002). Dean and Dalrymple (2004) also dtat the convenient use of
beach profiles is the determination of volumett@arge of a beaciAVs The vo-
lumetric calculation of profiles provide a time toig/ of the volume of beach, and
by determining the volume differences between statke erosion or accretion of
the beach can be assessed as a function of tireee &he no common standards for
quantifying rates of beach change (Moore, 2000) famddetermining high tide
shoreline position (Galgano et,al998; Douglas and Crowell, 2000). Beach ero-
sion is generally quantified through some statidticeatment of retreat rates and
volumetric lossese(g., Leatherman, 1983). Sa-Pires et(@D04) state that the var-
iations of beach sediment volume have been widsgduo quantify the changes
and to understand the beach response to coastasses. For any geometric and
volumetric calculations an arbitrary vertical datismeeded. The definition of the
vertical datum above which is determined the beedhme is not consensual and
different authors have adopted different values.

In the present work the Mean Sea Level (MSL) hanhmnsidered as the ref-
erence vertical datum for performing geometric aollimetric analysis of beach
profiles. Sa-Pires et.a2004) analyzed the standard deviation of relativieme
variation for different datum. They observed theath volume variability is higher
for levels across the MSL. For each profile at\aegitime, the area of sand above
the arbitrary datum, from the baseline to the bffre limit of the profile, is deter-
mined. For all profiles of the survey the volumesahd in the beach above the ar-
bitrary datum is obtained by the areas of the [@®falong the beach which pro-
vides the beach sediment volume per unit lengtheath.

(a) Seasonal Changes. The sediment volumes above the reference datum in
all beaches have been computed from beach prafifeeg data. The seasonal
beach sediment volume and their changes are giva@alile 5 and represented in
Fig. 8. The volumetric analysis implies that thediseent volume along the differ-
ent beaches undergoes typical seasonal changés theshydrological conditions.
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Seasonal Changesin Beach Sediment Volume

Tableb

Beach Name Beach Sediment Volume (cu.m/m)
During Mar.-2006 to Feb.-2007 During Mar.-2007 &bF2008
Pre- During Post- Pre- During Post-
Monsoon | Monsoon | Monsoon | Monsoon | Monsoon | Monsoon

Kanyakumai 122 10t 11C 11¢ 89 97
Koottapul 14z 12¢ 134 14¢ 127 132
Perumans 232 194 203 23¢ 19¢ 214
Idinthakara 132 121 12t 13¢ 11z 121
Navalad 164 132 14t 157 127 13¢€
Ovari 10:¢ 82 92 10z 87 87
Perathala 411 39( 404 45¢ 39¢ 424
Manappa 224 194 214 21€ 181 197
Tiruchendu 11€ 92 10:¢ 121 10C 10¢
Kayalpattinan 26¢ 237 257 26¢ 252 25¢
Tuticorin-soutt 30¢€ 27E 304 32C 28¢€ 32C
Tuticorin-nortt 101 88 96 10C 89 98
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Fig. 8. Seasonal Variation of Sediment Volume

During the period March—-May the volume of sedimenbeaches is bigger

almost on all beaches. The low wave energy prexpdiong the study area during
this summer period enhances the trapping of sedsremross the beaches. From
June onwards the sediment volume decreases bynredisthanges in the wave
climate due to the SW monsoon. The sediment frab#rm and high tide zone of
the beaches is eroded and transported due tottbeallicurrents. The change in
beach profile shows the movement of sediment fremmbto the off-shore and it
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also indicates the development of small bars aktveglow tide region and off-
shore of the coasts. In addition to the changeharbeach morphology, the sedi-
ment volume undergoes rapid decreases on beachesre@uction of sediment
volume continues up to October. From November ode/éine beaches start to re-
gain the sediments. The comparatively low wave al@rof the NE monsoon to the
SW monsoon enhanced the slight increase in sedvodune during the period of
October and November. After the end of Decembdrag been noticed that the
beaches regain more amount of sediment due tatigdsvard movement of the off-
shore sediment. Well developed berms have beeocetotin some beaches due to
the movement of the off-shore sand bar towardoénm.

The present study implies that there is a spatal @mporal variation of
beach sediment volume with respect to the seaswaat parameters along the
beaches. It also indicates the cyclic changesarb#dach morphology and morpho-
dynamics. The seasonal changes in beach profilestitge an important aspect of
the variability of the coastal environment (Clintenal, 1975). It has been unders-
tood since the late 1940's that with few exceptitressand level on the exposed
portion of a beach is higher towards the end ofraamthan at any other time of
the year. Clinton et a(1975) state that the winter storm waves overthepsummer
berm and erode the backshore, their action thuscieg the width of the exposed
beach. The winter beach is typified by a gentlypsig beach face that in places
extends shoreward to the toe of the sea cliff. E#if2001) states that the changes
in beaches are significantly different with respcphysiography, incident wave
energy and direction, available sediment supplydeacy to erode or accrete and
level of development. Nordstrom (1992) implies tthegt cycles of change in beach
profile configuration and sediment volume may bsoagted with changes in the
relative energy levels of winter and summer wavuaaies.

The present study also implies that there are robemges during the SW
monsoon than during the NE monsoon due to therdifice in the wave climate
during these monsoons. The beaches are highly ndsmpto the SW monsoon
than the NE monsoon due to the high wave conditiSageev and Sankaranaraya-
nan (1996) estimated the changes in beach sedimafunne along the Calicut
beaches of Kerala, India. They estimated a chahgelome of 10 cu.m/m during
the SW monsoon and 5 cu.m/m during the NE monsBbat et al (2003) esti-
mated the seasonal changes of beach sediment valiomg the coast of Mahara-
stra, India. They also observed more changes iimsed volume during the SW
monsoon.

Chauhan (1997) has made extensive works in morgkiadd beaches along
the east coast of India. He states that the SWtl@dNE monsoons and non-
monsoon periods, the average wave energy fluxs(P)35, 0.66 and 0.4 kW/m. He
inferred that during the NE monsoon the sedimentaimulate and depositional
environment prevails on the beaches along centtsi eoast of India. He also
states that the relatively high wave and curreginme during the NE monsoon
does not produce any erosions’ effect on the beauth the area has accretionary
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tendency. High input of the fluvial sediments ahelit deposition on the beach due
to fluctuations in the wave energy flux, from thehbid water plumes during this
monsoon, appears to be the contributing process.

(b) Annual Changes. The annual beach sediment volume and changeslfor al
beaches along the study area are shown in Talli®g69 shows the annual varia-
tions of the sediment volume in different beact®sing the period 2006-08, the
beaches of Kanyakumari, Koottapuli, Navaladi, Oxaard Manappad have expe-
rienced a reduction of sediment volume while theaming beaches have gained
sediment. The Kanyakumari, Navaladi and Ovari besdiave experienced more
loss of sediment (6, 5, 4 cu.m/m respectively). Deaches of Manappad and
Koottapuli have very low sediment losses. The hkarai beach has no net loss
or gain. The beaches of Periathalai, Tuticorin, &pgttinam, Tiruchendur, Peru-
manal and Tuticorin-south have gained sediments.bdaches of Periathalai, Tu-
ticorin-south and Kayalpattinam experienced more gd sediment during this
period. The Periathalai beach has gained sedinfevitlome 29 cu.m/m and the
Tuticorin-south has gained 27 cu.m/m of sedimehe Gonstruction of breakwater
(Groin) at the Periathalai has enhanced the trgppfnsediment along the coast.
During monsoon large amount of sediments from thanbraparani River is dis-
charged along the Punnakayal coast and transploytédoral currents and waves.
The bay nature of Tuticorin-south beach has effelitienhanced the trapping of
more amount of sediments which are depositing albaegoast.

Table6
Annual Changesin Beach Sediment Volume
Beach Name Beach Sediment Volume(cu.m/m) Annual Changes iniviel
(cu.m/m)

Mar.-06 Mar.-07 Feb.-08 500607 5007-08 Net
Kanyakumari 116 110 98 -6 -12 -18
Koottapuli 132 130 131 -2 1 -1
Perumanal 208 214 216 6 2 8
Idinthakarai 128 128 123 0 -5 -5
Navaladi 151 146 130 -5 -16 -21
Ovari 96 92 88 -4 -4 -8
Periathalai 383 412 424 29 12 41
Manappad 203 200 202 -3 2 -1
Tiruchendur 102 110 113 8 3 11
Kayalpattinam 243 262 263 19 1 20
Tuticorin-south 284 311 335 27 24 51
Tuticorin-north 100 103 105 3 2 5
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Fig. 9.Annual Variation of Sediment Volume

During the period 2007-08 the same trend is obsealmost on all the beach-
es. But the beaches of Kanyakumari and Navalade lexperienced more loss of
sediment than that of during 2006-07. The Kanyakiilm@ach has experienced a
loss of 12 cu.m/m of sand and the Navaladi beashdst 16 cu.m/m of sand. Idin-
thakarai has experienced a sand loss of 5 cu.miarad while it gained sediment
during 2006-07. The Koottapuli beach has gainedrssa during 2007-08 while it
lost sediment during 2006-07. The beaches of ParainReriathalai, Tiruchendur,
Kayalpattinam, Tuticorin-south and Tuticorin-noftave experienced gain of se-
diments. But the amounts of deposition of sedinoenthese beaches are decreased
than that of during the period 2006-07.

During 2006-07 the Periathalai beach gained a sardlume 29 cu.m/m but
it is considerably decreased to 12 cu.m/m during/208. Similarly the Tuticorin-
south beach has gained a sand of volume 27 cu.ratnit lis considerably de-
creased to 24 cu.m/m during 2007-08. The gain®dingent of other beaches are
also reduced during this period due to the chamgégdrological and littoral se-
diment transport. The reduction of sediment voluras also indicated the lack of
sediment supply along beaches. Edward (2005) ispliat the net loss of beach
sediment results in durable changes in beach mtwghas the beach seeks to ad-
just the situation of sediment deficit. On any saodgravelly beach profile short-
term morphodynamic changes may be embedded intdega changes involving
net sediments gains or losses, the latter beingrngynous with overall beach ero-
sion throughout the profile and leads to shoretim@nges.
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4.4, Wave Breaking Height and Breaking Angle

The wave climate along the study area is geneddifyracterized by a small,
short period wind-driven waves. The monthly wise &Mave breaking height
during the period from Mar.-2006 to Feb.-2008 meeduwon different beaches
along the study area are given in Tables 7 andh8.cbrresponding wave breaking
angles are also given in Tables 9 and 10. Unlikenthjority of coasts of the world,
the east coast of India experiences two phasew®wohg conditions. They are the
SW monsoon (June-September) and the NE monsoomol@eDecember)
(Chauhan, 1997). From January to March low waveditimms prevail along the
study area. During March and April the wave enuvmnent begins to modify and
attain to moderate conditions. During June and fudycoastal area is under the
influence of the SW monsoon and high wave energyr@mment prevails along
the study area during August to September modevatee climate exists. From
October onwards the coast is under the influendbeoNE monsoon. Even though
the wave climate during the NE monsoon is compaebtilower than that of the
SW monsoon, moderate storms may be developed iBafief Bengal. After De-
cember the wave energy starts to decrease. The lngagbt mostly increases dur-
ing March—June and mostly decreases during Decesutagch along the study
area. The wave breaking heights are bigger duhagrionsoon periods on all the
coasts.

Table 7
Wave Breaking Height (Hyprms) M easured on Beaches during 2006-07

Beach Name RMS Wave Breaking Height from Mar.-2006 to Feb.-20®Y
Mar | Apr | May | Jun Jul| Aug| Seq Oct Nov Degc Jan Feb

Kanyakumari 038 04Q 042 081 069 0p9 0j40 (J.68B51| 0.52| 0.42 0.41
Koottapuli 0.32| 030 0.24 069 038 0.32 0.3 0/58.52| 0.43| 0.32] 0.30
Perumanal 0.3 0.3¢ 034 0.8 062 061 048 699 D 0.50| 0.41] 0.39
Idinthakarai 031 037 033 0.6 065 042 0§31 7050.53| 0.55| 042 0.4]
Navaladi 0.62| 0.60 052 08P 105 082 071 092810.0.61| 0.60[ 0.59
Ovari 0.57| 052 053 09% 075 041 064 084 07868 | 0.61| 0.52
Periathalai 0520 050 05p 112 094 085 0}62 Q9887 | 0.62| 0.58 0.53
Manappad 03§ 042 045 0.5 0469 0552 051 0.7261 P.0.48| 0.45| 0.41
Tiruchendur 041 034 035 068 061 0p1 042 Q6152 0.43| 0.38 0.36
Kayalpattinam | 0.32 031 034 0.5 052 047 0]4357Q.0.52| 0.48 041 0.34
Tuticorin-south | 0.35 0.32 0.38 0.70 0.62 052 0[48.52| 0.55| 0.48 0.32 0.2b
Tuticorin-north | 0.32| 0.28 0.27 06Pp 088 052 05s0.65| 0.42| 0.38 0.3 0.38
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Table 8

Wave Breaking Height (Hy,rms) M easured on Beaches during 2007-08

RMS Wave Breaking Height from Mar.-2007 to Feb.-2003
Beach Name
Mar | Apr | May | Jun| Jul| Augl Seg Oct Nov Degc Jan Feb
Kanyakumari 042 | 041 048 079 0.8L 0.5 049 08 059 0.53480 0.39
Koottapuli 030| 0.32| 033 059 04p 036 0.31 08 0[49 0.38310 0.30
Perumanal 0.35| 0.31| 0.30] 0.3% 0.3 032 0.32 048 052 0.5247 0 0.36
Idinthakarai 0.36| 0.32| 0.32] 0.3% 0.3y 037 038 045 055 0.61490 0.42
Navaladi 0.68| 0.67| 0.69] 122 125 095 0.67 00P2 089 0.682p 0.60
Ovari 0.60| 058 059, 098 1.1p 0.80 0.65 0/81 0[72 0.6458 D 0.54
Periathalai 0.41| 0.48| 045 0.8% 082 071 051 0/83 0[76 0.5820 0.54
Manappad 0.45| 0.46| 042/ 078 06p 0.61 052 06 065 0.53490 0.48
Tiruchendur 0.34| 0.32| 035 0.78¢ 06p 0.61 043 0pH2 051 0.47430 0.40
Kayalpattinam 0.31| 0.30| 0.32] 0.69 0.68 058 052 068 061 0.52410 0.36
Tuticorin-south | 0.28 | 0.25| 0.27| 0.72 06Pp 0.54 052 048 051 0.42310 0.27
Tuticorin-north 0.31| 0.32| 033 0.67 058 054 041 09 037 0.35330 0.32
Table 9

Wave Breaking Angle (o) M easur ed on Beaches during 2006-07

Beach Name

Wave Breaking Angle from Mar.-2006 to Feb.-2007 (dey

Mar | Apr | May | Jun Jul | Aug| Sep Oc Noy Dec  Jan Feb
Kanyakumari 75 73 | 43 8 8 9 7 164 16p 169 164 1p1
Koottapuli 76 68 38 3 5 4 3 95 174 172 169 119
Perumanal 79 61 43 15 9 12 8 162 175 176 1y3 82
Idinthakarai 91 75 82 13 14 7 9 88 176 143 1y5 98
Navaladi 49 45 | 45 10 3 3 4 17% 178 167 165 161
Ovari 68 47 49 8 7 12 7 171 176 171 165 171
Periathalai 103 | 58| 45 5 6 6 13 171 169 118 1b5 135
Manappad 79 80 55 31 7 9 11 99 167 162 155 1B8
Tiruchendur 79 65 | 49 8 7 12 25 413 11p 135 125 1p4
Kayalpattinam 72 75 58 38| 31 7 120 158 17 172 13 105
Tuticorin-south | 42 41 47 45| 43 39 28 13p 145 151 1B5 116
Tuticorin-north | 60 68 65 8 18 7 12 98 13 142 165 1p5
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Table 10
Wave Breaking Angle (o) M easured on Beaches during 2007-08

Beach Name Wave Breaking Angle from Mar.-2007 to Feb.-2008 (dey

Mar Apr May | Jun| Jul Aug Sep Oci No Def Jan Feb

69 49 48 9 9 12 135 171 162 170 125 98

Kanyakumari

Koottapuli 74 52 42 31 41 42 25 137 171 141 115 1p5
Perumanal 74 63 51 31 15 19 12 98 98 176 95 99
Idinthakarai 78 61 48 29 17 45 24 11 95 177 95 173
Navaladi 81 87 4 7 5 12 32 173 171 10p 105 101
Ovari 48 43 48 10 5 9 13 95 16 16p 112 104
Periathalai 103 99 75 15 11 14 21 96 16P 152 125 148
Manappad 80 72 42 24 7 8 13 88 13 97 134 121

Tiruchendur 74 65 31 121 12 7 38 92 141 105 125 188

Kayalpattinam 109 62 65 25| 25 8 14 16 6L 115 162 1p8

2
Tuticorin-south 45 46 55 33| 24 10 26 85 13 128 135 148

Tuticorin-north 48 75 75 13| 23 13 28 10 128 115 145 142

During the period 2006-07 the maximum wave breakiage height (1.12 m)
Is noted in Periathalai and the minimum (0.25 mjeisorded on Tuticorin-south
coast. The wave-breaking heights in Navaladi, Oaad Periathalai are bigger
than that of the other coasts. These coasts hayelneaking wave heights with
plunging breakers during the monsoon. Kanyakundainappad and Idinthakarai
have moderate wave climate. The coasts of Tutieswirth, Tuticorin-north, and
Kayalpattinam have low wave climate. During thei@#r2007-08 the maximum
wave breaking wave height (1.25 m) is noted in Nadiaand the minimum
(0.25 m) is recorded on Tuticorin-south coast. WMa@e-breaking heights in Nava-
ladi and Ovari are bigger than that of the othexst® The wave climate on the Pe-
riathalai coast is comparatively reduced than dhaturing 2006-07. The coasts of
Tuticorin-south, Tuticorin-north, and Kayalpattindrave low wave climates. Dur-
ing March to May the wave breaking angle mostlygesfrom 50-100 deg. From
June onwards wave breaks in northern direction.inuthis period the wave
breaks almost parallel to the shoreline with srosdbking angles. The wave break-
ing angles are less than 45 deg. to the coast gt afidhe beaches and coasts. This
is due to the influence of the SW monsoon. Fronoet onwards there is a rapid
change in the direction of wave breaking angle.if@uthis NE monsoon period
the wave breaks at greater angles with the coasdlid from January onwards it
gradually decreases.
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4.5. Beach Dynamics and Shor eline Changes
4.5.1. Beach Erosion and Accretion

The beach profile study indicates that the stueyadras experienced both ero-
sion and accretion. The net change in sedimentmwelis represented in Fig. 10.
The Kanyakumari zone has experienced erosion.idrztme the profile survey has
been carried out in three stations namely Kanyakiiidaottapuli and Perumanal.
Erosion is severe on the Kanyakumari beach. ThetKpoli has also experienced
erosion, but the Perumanal coast has an accregod.tin the Ovari zone all the
selected beaches except the Periathalai beachelipeeienced erosion, particular-
ly the Navaladi coast has experienced more beantiogr. The Periathalai coast
has experienced accretion. In the Tuticorin zomeptiofile survey has been carried
out in three stations namely Manappad, Tirucheadhar the Kayalpattinam coast.
All the beaches along this zone have experiencegtti@n. The present study also
indicates that accretion is dominated in the Tuiicaone. The Tuticorin-south
beach has experienced more accretion due to tharimhgoncave nature of shore-
line.

60
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Fig. 10. Net Change in Sediment Volume

Beach erosion may be a short-term (order of hausgasons) process that re-
flects adjustment to wave energy changes, or aeletggm (order of years) one
that reflects an increasingly deficient beach sedinbudget. On sandy beaches
short-term changes involving erosion are commonpa@ of a so called morpho-
dynamic cycle of adjustment of the beach profilestsonal or non-seasonal
changes in wave energy (Short, 1999). Seasonabesasommonly correspond to
the classic winter profile flattened by storms dnel summer profile that accretes
under fair weather conditions. The loss of beactu ssually corresponds to a gain
of sand in the near-shore area, anm versa. Beach sand can also be lost to the
coastal features such as sand dunes, estuariesulamérine canyons.

ISSN 0233-7584. Mop. zuopoghus. scypu., 2013, Ne 3 55



4.5.2. Shoreline Change along Beaches

Beach profiles measured at the same location operiad can provide details
about the behavior of the beach. By taking a serigwrofiles along a beach and
then repeating the profile measurements at lateesj the behavior of the entire
beach can be examined in terms of shoreline rewessid volumetric sand loss.
The concept of an equilibrium profile which is theseage beach response to the
natural forcing makes it possible to determine sdvieeach responses to changes
in forcing. Dean and Dalrymple (2004) analyzed thier-relation between the
shoreline changes and beach profiles. They statethie beach profile can be uti-
lized to predict the shoreline changes.

The changes in the horizontal distance betweerfixkd reference point on
the berm to the intersections of the beach prafita the vertical datumAy) is a
key factor to identify the shoreline changes. Thefiles can be concerned with
changes in the shoreline positialy, which can represent either a shoreline ad-
vancementAy > 0) or a recessiomy < 0). The shoreline changes during the pe-
riod 2008-10 and the rates of chang®y) (@long the different beaches are obtained
from the beach profile data and shown in Table 11.

Table 11
Shor eline Change along Beaches
Coastal Zone Beach Name ShorelineRate of Shore
Change line Change
(m) (m/year)
Kanyakumari -4.10 -2.05
) Koottapuli -2.20 -1.10
Kanyakumari

Perumanal 2.10 1.05

Idinthakarai -1.90 -0.95

Navaladi -4.40 -2.20

Ovari Ovari -5.80 -2.90

Periathalai 4.00 2.00

Manappad 1.80 0.90

Tiruchendur Tiruchendur 5.00 2.50

Kayalpattinam 1.50 0.75

o Tuticorin-south 9.00 4.50
Tuticorin —

Tuticorin-north 1.40 0.70

This study represents the advancement and retfesitooelines, erosion and
accretion made along the different beaches oftidysarea. It also represents that
the shoreline along the Kanyakumari and Ovari easine are retreating and that
of Tiruchendur and Tuticorin zones are advancirigpré&line change investigation
along the coastal study area using remote senlsogdralicated the coastal erosion
along these coastal zones. Nayak (1992) identifi@ayakumari as one of the ma-
jor erosion coasts in India. The tourism and camsion of artificial barriers en-
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hance the erosion along the Kanyakumari zone (Giragh al, 1996). Usha and
Subramanian (1993) have reported that the coastOweari is exposed by severe
erosion. But the Tiruchendur coast has experieoedetion. Sanil Kumar et.al
(2006) also identified Tiruchendur as one of thegpading coasts along the Tamil
Nadu coasts.

5. Conclusion

The study of beach profile emphasizes that the hwogy of beaches along
the study area undergoes dynamic changes in diffegatial and temporal scales.
Both cyclic (seasonal) and annual changes in tlaeh&opography has been ob-
served. The morphodynamic and volumetric analysibeach profiles indicates
that the beaches of Navaladi, Kanyakumari and Ovave experienced more an-
nual loss of sediments and they possess severh baagion. The beaches of Tuti-
corin-south, Periathalai, Kayalpattinam and Tirughe have experienced more
accretion. The dynamic changes in the beach topbgranay also interact and
modify the other coastal landforms. The beach erobas received great attention
from coastal scientists, government agencies, lactilorities and beachfront own-
ers, its perception and exact definition are comrsial issues, mainly as a result of
the diverse interests of the different parties ined in beaches and/or their man-
agement. A complete understanding of beach chamgeghout the coastal zone
requires an active coastal management and profildeting with clear definitions
of beach processes and quantification of erositasra
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AHOTALIS Anani3 npodiniB mispkiB € HARMOMMPEHIIINM METOIOM BUBYEHHS 1X nuHamikd. Ipo-
BeieHO TomorpadiuHuii Ta MopQoNoriuHuil aHami3 TUISHKIB y370BX miBAeHHoro Oepera TamimHan
(THais) 3 BUKOPHCTAHHSM METOIB 3iioMkH iX mpodini. OtpumaHi naHi 0OpoOIsIOTECS i3 3acToCy-
BaHHSAM Cy4acHHMX NporpaMHuX 3aco0iB, 30kpema “Beach Morphology Analysis Package T{axer
Juis aHanizy mopdomnorii miusbxy»). [IpencrapieHo AMHAMIKY MPOCTOPOBUX NpodiliB MskiB, mpo-
aHanizo0BaHO iX Mop(oIoTivyHI MapamMeTpy, Taki, sIK IUpHHa Ta ykiIoH. [IpoBeneno Mopdomnoriunmii i
rpaHyJIOMETPUYHMIT aHaJli3 HAHOCIB Ha IUISDKAX Ta 1X piuHOl Ta ce30HHOT AMHaMiku. B pesyibrari Ha
sbkax Kanbskymapi, Haanani ta OBapi BUsiBIIeHE 3HaUHE 3MEHILEHHSI HAHOCIB, TOJI SIK HA TUIsHKAX
niBrenHoro Tyrikopina, [lepiaranaii, Kaitanmmarinam i Tipydennyp 3adikcoBani 6inbini 06'eMn HaHO-
ciB. 3a pe3yibTaTaMu JA0CIiKEHb PEKOMEHYEThCS 3/1iHCHIOBAaTH KOHTPOJIb 32 MPUPOIHUAM ITiJKUB-
JICHHSIM TULSDKIB JUTst 30epiranHs X Big 6eperoBoi epo3ii.
Karouosi cioBa: reomopdororis, 6eperosa eposisi, TpaHCIIOPT HAHOCIB, 3MiHa 6eperoBoi JiHil.

AHHOTAIUA Ananuz npodmiieii ruispkeid siisiercsi Hanbosee pacrpoCTPaHeHHBIM METOJIOM H3Y-
YyeHus uxX JuHaMuky. [Iposenen tonorpaduueckuit 1 Mop(donoruueckuii aHanmu3 1shkeit BIOJb 10XK-
Horo Oepera Tamunnan (MHaus) ¢ MCMOJIB30BaHKUEM METOJIOB CheMKH WX mpoduieit. ITonyueHHbie
JIlaHHBIE 00pa0aTHIBAIOTCS C MPUMEHEHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB, B YaCTHOCTH
“Beach Morphology Analysis Packagel{sxer st ananuza Mmopdosoruu miska»). [pencrabieHa
JIMHAMUKA TIPOCTPAHCTBEHHBIX MpouIiell IUIshkel, poaHaM3uPOBaHbl UX MOPQOIOTHYECKHe napa-
METpBbI, Takhe, Kak MHUpHUHa 1 YKIOH. [IpoBeneH Mop(oiornyeckuii 1 rpaHyIOMEeTpUYECKUil aHaIn3
HAHOCOB HA IUISDKAX U MX TOJ0BOI M Ce30HHON nuHAMUKH. B pesymprare Ha miushxax Kanbsxymapny,
Hapananu u OBapu 00HapYy»KE€HO 3HAYUTENHLHOE YMEHBIIEHHE HAHOCOB, B TO BpeMs Kak Ha TUISDKAX
1oxHoro Tyrukopuna, Ilepuaranait, Kaitanmarnnam n Tupyuennyp 3aduxcupoBasl 06bmme 00be-
MBI HaHOCOB. [lo pe3ynpraram mccnenoBaHMiT PEKOMEHAYETCS OCYLIECTBISITH KOHTPOJb 3a €CTECT-
BEHHO# MOANMUTKOM TNISDKEN ISt COXpaHEHUS UX OT OEperoBoit Hpo3ui.

KuroueBsble ciioBa: reomopdoiorus, Geperoas 3po3us, TPAaHCIOPT HAHOCOB, U3MEHEHHUE Oepe-
TOBOH JINHUM.
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