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Quantifyingmeasurementerrorandprecisionmaybethemostdifficultstepofshorelinereces

sionratecalculations.Calculationoflong-termshorelinerecessionratesbasedonaerialpho

tographanalysisreflectonlytheshorelinepositionsatthetimeofphotography.Conventional

methodsoflong-termrecessionratecalculationwerecombinedwithbeachprofilingtechniques

inordertoquantifypotentialerrorsthatcanbeproducedbyshort-termvariationsinshoreline

position.Monthlybeachprofilingofatypicalnort.heastern/mid-Atlant.icmicrotidalandwave

dominatedshorelinedemonstratedshort-termshorelinepositionchangesofupto20movera

oneyearperiod.Averagelong-termshorelinerecessionratesinthisareawere1.2m/yr::!:.1.0
m/yr.Short-termshorelinepositionchangeswerethelargestsourceoferrorinthelong-term
recessionratemeasurements.Thisemphasizesthatphotographedshorelinesdonotnecessarily
representtheseasonalmeanshorelineposition,particularlyinlocationswhereshorelineschar

acteristicallyexhibitrelativelylargeshort-termvariationsinshorelineposition.

ADDITIONALINDEXWORDS:Coastalerosion.shorelineposition.surueymethods.ratecal
culations,beach.

INTRODUCTION

Changesinshorelinepositionhavebeen

quantifiedusingavarietyoftechniquesand

databases.Studiesexamininglong-termshore

linedynamicshavegenerallyutilizedmapsand

charts(TANEY,1961)orverticalaerialpho

tographs(DAVIS,1976;DOLANetal.,1979,

1980;LEATHERMAN,1979,1983;LEATH

ERMANandZAREMBA,1986;STAFFORD,

1971;STAFFORDandLANGFELDER,1971;

WAHLS,1973).Short-termshorelinedynamics

aretypicallymeasuredusingbeachprofiling

techniques(e.g.,BOKUNIEWICZ,1981;

DEWALL,1979;DEWALLetal.,1977;

MCCANN,1981).Aerialphotographsaremost

commonlyusedtomeasurelong-termshoreline

positionchangeswhichhaveoccurredsincethe

adventofhigh-resolution,large-scalevertical

aerialphotography(circa1930).Aerialphoto

graphsarefrequentlyusedtoquantifychanges

along10to100kmlengthsofshoreline.Incon

trast,beachprofilingisgenerallylimitedto

smaller(i.e.,lessthan10krn)lengthsofshore-
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line.Beachprofilingsurveysaretypically

repeatedatregularintervalsinordertomea

surerelativelyshort-term(dailytoannual)

variationsinshorelinepositionandbeachvol

ume.

Mapsandchartsareseldomusedforquanti

tativelong-termshorelinepositionmeasure

mentsbecausemostaresmallscale,manyare

restrictedtoareasadjacenttoportsandship

pinglanes(STAFFORDandLANGFELDER,

1971),and"someareofquestionableaccuracy"

(DOLANetal.,1979).Historicalmapsand

chartsareparticularlysubjecttoinaccuracies

(LEATHERMAN,1983).Thus,DOLANetat.
(1979)concludedthathigh-resolutionmeasure

mentsofchangesinshorelinepositionarebest

accomplishedusingeitherlarge-scalevertical

aerialphotographsorbeachprofiling.

Theaccuracyandprecisionofaerialphoto

graphicmeasurementsaremainlylimitedby

theaccuracyofthephotographsandbasemaps

used,andbytheprecisionwithwhichthepho

tographsandbasemapscanbesuperimposed

(DOLANetal.,1979,1980;STAFFORD,1971;

STAFFORDandLANGFELDER,1971).Preci-
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sion is also limited by difficulties in locating

shoreline position, typically taken as the high

water line (DOLAN et al., 1979, 1980; LEATH

ERMAN, 1979, 1983). Quantifying measure

ment error (e.g., DOLAN et ale 1980) is probably

the most difficult and critical step in any mea

surement of long-term shoreline position

changes. Beach profile measurements are gen

erally subject to the limitations of conventional

surveying techniques.

A common assumption, often unstated, is that

the aerial photographs used in shoreline posi

tion studies record the seasonal mean shoreline

position and configuration. DOLAN et ale (1980)

pointed out that calculations based on aerial

photographs, in addition to being subject to a

variety of measurement errors, reflect only the

shoreline positions at the time of photography.

Beach profiling studies along the wave- and

storm-dominated shorelines of the northeastern

United States (BOKUNIEWICZ, 1981;

DEWALL, 1979; DEWALL et al., 1977;

MCCANN, 1981) have shown that shoreline

positions and beach volumes fluctuate on a vari

ety of time scales in response to seasonal and

storm-induced variations in coastal processes.

The magnitudes of these short-term changes

may be comparable to the magnitudes of long

term changes in shoreline position measured

over time spans of decades. This suggests that

the assumption of "seasonal mean shoreline

position" used in aerial photographic analyses

may not always be valid.

Some studies have utilized post-storm aerial

photographs (LEATHERMAN, 1979; LEATH

ERMAN and ZAREMBA, 1986; WAHLS, 1973).

These photographs clearly do not record sea

sonal mean shoreline positions or configura

tions. Instead, this technique assumes that

post-storm shorelines typically attain a char

acteristic post-storm configuration. It is not

clear whether or not this approach circumvents

the problem of short-term variability; this tech

nique will not be discussed here. Erosional

headland or seacliff-dominated coasts (e.g.,

KUHN and SHEPARD, 1984) are less affected

by short-term variability, compared to the lit

toral coastlines which will be discussed here.

The goal of this study was to combine conven

tional methods of vertical aerial photographic

analysis and beach profiling to quantify mea

surement errors and precision of long-term

shoreline change studies, thus providing

results having well defined limits of accuracy.

This was accomplished by combining the rela

tive magnitudes of short- and long-term varia

bility in shoreline position along a representa

tive stretch of coastline with the usual inherent

measurement errors of map and aerial photo

analysis, Short-term variability was quantified

in order to determine its effect on the accuracy

of long-term shoreline position measurements.

STUDY AREA

The shoreline examined in this study is a bar

rier beach 1.2 km in length fronting Mecox Bay

on the south shore of Long Island, New York

(Figure 1). The mean ocean tidal range in this

area is 0.9 m and the spring tidal range is 1.1

m (NATIONAL OCEANIC AND ATMOS

PHERIC ADMINISTRATION, 1984). Wave cli

mate data collected 3 km west of the study area

from January to December, 1971, indicated that

the mean wave height was approximately 0.6 m

whereas maximum height, was approximately

1.8 m (U.S. ARMY CORPS OF ENGINEERS,

unpublished data). According to HAYES

(1979), mean tidal ranges of 0.9 m and mean

wave heights of 0.6 m should produce a "micro

tidal wave-dominated" shoreline. The narrow,

400 m wide linear barrier beach across the sea

ward side of Mecox Bay and the barrier islands

west of the study area are characteristic of this

class of shoreline and are representative of

large portions of northeastern and mid-Atlantic

United States coastlines.

An ephemeral tidal inlet, Mecox Inlet, is

located in the center of the study area. This

unstabilized inlet is the only open-channel con

nection between the bay and the ocean -and is

typically open for periods of one to two weeks

seven times per year. The beach adj acent to the

inlet has not been modified by filling or groin

building. DOLAN et ale (1979) did not examine

shorelines adjacent to inlets because of concern

that the high variability of inlet-influenced

shorelines would bias long-term shoreline posi

tion measurements. Although Mecox Inlet is

located in the center of the study area, inlet

related effects are short-term and are confined

to beaches immediately adjacent to the inlet

(SMITH and ZARILLO, 1988). These short

term, inlet-related changes are an order of mag

nitude smaller than seasonal or storm-induced

Journal of Coastal Research, Vol. 6, No.1, 1990
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Figure1.(Top).LocationofstudyareaonLongIsland.(Bottom).Sectionofbarrierbeachshorelineexaminedduringthisstudy.

changesinbeachvolumeandshorelineposition

inthestudyarea.

LEATHERMAN(1979,1983),COOKE(1985),

andLEATHERMANandZAREMBA(1986).

METHODSLong-TermMeasurements

Long-andshort-termchangesinshoreline

positionweremeasuredona1.2kmlengthof

barrierbeachfrontingMecoxBayusingaerial

photographicandbeachprofilingtechniques.

Short-termshorelinepositionchangeswere

measuredover13monthsusingtheEMERY

(1961)methodofbeachprofiling.Short-term

dataquantifiedthepotentialeffectsofseasonal

variabilityandstorm-inducedchangesonthe

precisionoflong-termshorelinepositionmea

surements.Long-termchangesinshoreline

positionweremeasuredbetween1938and1984

usingavariationofconventionalaerialphoto

graphictechniquesdescribedinSTAFFORD

(1971),STAFFORDandLANGFELDER(1971),

WAHLS(1973),DOLANetat.(1979,1980),

Long-termshorelinepositionchangeswere

measuredfromverticalaerialphotographs

takenonJune30,1938,andMarch24,1984.

Firsta1:2400scaleSuffolkCounty,NewYork,

topographicmapwaschosenasabasemapand

fieldcheckedforaccuracy.Themap'saccuracy

wasdeterminedbysurveyinggrounddistances

betweenfivepairsofreferencepointswithinthe

studyareaandappearinginthe1938and1984

photographs.Referencepointsconsistedofthe

cornersofclearlyidentifiablestructures,road

drivewayintersections,andthepointatwhich

aroadended.Thebasemapwasdeterminedto

bemoreaccuratethantheprecisionwithwhich

measurementscouldbemadeonthemap(:!:1

m).Amylarcopyofthebasemapwasused

JournalofCoastalResearch,Vol.6,No.1,1990
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throu ghou t the study in order to elimi nate error

introduced by stretchi ng or sh r inkage.

Next , the aerial pho tographs we re projected

on to the base map using a Bausch a nd Lomb

Zoom Tran sfer Scope a nd or ie nted a nd enla rged

in orde r to ma tch referenc e point s . This proce

dure rectified sca le di fferences between the tw o

photographs due to camera alti tud e a n d t ilt

(STAFF ORD and LANGFELDER, 1971 ). Each

project ion was positioned to :=: 1 m by this pro

cess .

On vertical aerial photographs , scale varies

radically outward from the center (pr im a r y

point) of the photograph. In addition , sca le var

ies in respon se to topo graphic relief. These

sca le var ia t ions a re inherent features of the

photograph. They a ffe ct the a ccu r a cy of the

photograph since they make high-relief refer

ence points (z.e., hou ses on dunes ) a ppea r to

s h ift radiall y outward . Radial d isplacement

effects and sca le varia ti on s could not be cor

rect ed but were min imized by choosing ph oto 

graphs which centere d t he study area . The max

imum error due to r ad ial di s t or t ion s was

estimated at :=: 3 m at hi gh- el evat ion reference

point s (houses on dune tops ) at the ends of the

study a rea . Th is estimate was based on ca lcu

la tio ns of r a dia l d ispl a cement us ing an

assume d a ircra ft el ev a t ion a nd known ground

di stances a nd elevati ons .

Th e wa ter and hi gh water lines of the pro

jected ph otographs were t raced on t o the base

map. The high water line (HW L) is a comm onl y

used shoreline indicator a nd appears as a tonal

change on the beach face du e to differences in

water content of the sand. The HWL migrates

from 1 to 2 m horizontally (DOLAN et al ., 1980 )

as a function of beach slope, wave height, and

tidal range (EVERTS a n d WILSON , 19 81) .

DOLAN et al . (1980) con sidered a 2 m migration

t ypical for medium sa nd bea ch es ha ving slopes

of 3 to 6 degree s. Intertidal beach slopes in the

s t udy a rea were typi call y 5. 5 degrees . This

s t udy a ss u med t hat the pos iti on s of the t wo

high wa te r lines (1938 and 1984) were ea ch sub

ject to a n uncerta in ty of :=: 2 m.

The HWL wa s not vis ible in the 1938 ph oto

graph , which wa s taken approxi mately 50 min

utes a ft er pred ict ed h igh wa ter in t he study

area (1985, NATIONAL ARCHIVES, personal

communication ; U .S . COAST AND GEODETIC

SURVEY, 1938a). Therefor e , the 1938 water

line was substituted for t he HWL . Accord in g to

unpubli shed U.S . COAST AND GEODETIC

SURVEY da ta (1938b), t ida l elevations meas

ured on t he day of t he ph otograph exceede d pre

dict ed elevations by ab ou t 30 percen t , although

predicted ti da l ranges were similar on t he dates

of t he 1938 a nd 1984 photographs (U .S. COAST

AND GEODETIC SURVEY , 1938a ;

NATIONAL OCEANIC AND ATMOSPHERIC

ADMINISTRATION, 1984 ). This would have

displ aced the water line (see n in the 1938 pho

tograph) landward beyond the mean HWL. This

combination of circumstances reduced the dis

tance between the 1938 and 1984 shoreli nes,

eliminating a ny artificial infl ation of shoreli ne

recession values .

The position of each traced HWL wa s meas

ured a long shore -normal transects to :=: 1 m rel

ative to a n a r bi t rary baseline. The transect s

we re spaced a t approxi ma te ly 50 m intervals

a long the 1.2 km section of beach bounded by

shor t -te rm beach profile lines (F igure 2).

Long-term shoreli ne posi ti on s were measured

to :=: 12 m. This value for tota l error refle ct s

errors due to inheren t ina ccuracies of the base

map a nd pho tographs, t he na tural va riability of

HWL position, and mea surement error . Th ese

er rors were liste d in Table 1.

Short-Term Shoreline Position Changes

Shor t -term va r iabil ity in shore li ne position

wa s qu antified using 13 se ts of monthly beach

profile measurements. Tw elve benchmarks

were es tablishe d at a pproxima tely 100 m inter

val s a long the 1.2 km sect ion of sh or e li n e

within the st udy area (F igure 3). These beach

pr ofiles were measured a t approxi ma te ly spr ing

lo w wa te r from March 1985 t o March 1986

using t he EMERY (196 1) method of beach pro

filin g. Emery es ti ma te d that this method was

accurate within the var ia t ions in beach profile

du e to sma ll -scale features. Durin g t h is study

elevations were measured to the nearest centi

meter a nd horiz ontal di stances to the nearest 2

em. Repea t surveys indicated t hat t h is method

was precise to :=: 5 em in elevation a nd :=: 15 em

in t he horizontal. Add it ional beach pr ofile mea

surements were made with in two days before

and after the landfall of Hurricane Gloria (Sep

tember 27 , 1985 ).

Jou rn al of Coas ta l Research . Vol. 6, No. 1. 1990
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Figure2.Locationsofshore-normaltransectsusedtomeasurelong-termchangesinshorelineposition.The1938and1984shore

linepositionsarealsoshown.

*Note:Thisistheorderpresentedinthetext.

SHORELINEPOSITIONCHANGES

Short-termbeachprofilemeasurementsindi-

Table1.Errorsinmeasurementsoflong-termchangesin

shorelineposition.
catedthattheshorelineposition,averagedover

thelengthofthestudyarea,migratedacrossa

20mwideswathofshorefaceduringthe13

monthstudy(Figure4).Figure4showsaverage

shorelinepositionforeachmonth,measured

fromthedunescarptoHWL,as"beachwidth."

Theaveragecumulativebeachvolumeforthe

studyareaisshownforreferenceonthebottom

ofFigure4.The20mrangeinshorelineposi

tiondoesnotreflecttheeffectsofHurricane

Gloria,whichwasregardedasanunusualevent

withinthetimeframeofthis13-monthstudy.

Twominimainbeachwidthoccurredin

November1985andMarch1986.Observations

suggestedthatbeachwidthminimaoccurred

afterperiodsofincreasedwaveactivity.Beach

widthsremainedfairlyconstant(44to48m)

throughoutmostofthestudy,fluctuating

withina20mrange.Otherstudies(e.g.,BOK

UNIEWICZ,1981;MCCANN,1981)havemeas

uredseasonalvariationsinbeachwidth.Dur

ingthisstudybeachvolumesappearedtovary

seasonallywhereaswidthsremainedrelatively

constant,withtheexceptionofchangespro

ducedbyHurricaneGloria(Figure4).

2

2

3

12

Value(+/-rn) (Explanation) Source*

Radialdistortion(inherentfeature

ofphotos)

HWLposition(naturalvariability)

1938HWL

1984HWL

TOTALERROR

Short-Term

Basemapaccuracy(inherentfeature

ofmap)

Overlayofprojectedphotos(humanerror)

1938photograph

1984photograph

Shorelinepositionmeasurement(humanerror)

1938shoreline

1984shoreline

JournalofCoastalResearch.Vol.6.No.I,1990
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Figure 3. Location s of th e 12 beach profile lin es used during t he 13-m onth s tudy of beach wid th s and volumes .
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Fi gure 4. Beach widths and volum es av erag ed over th e 1.2 km study a rea , from March 1985 to March 1986. Widths are shown

by th e solid lin e, volumes by th e dash ed lin e. Arrow indica tes land fall of Hurri can e Glori a (Septe mber 27. 1985 ).

Lo ng-Term

An important source of er ror in the long-term

shoreline change measurements is apparent

from the observation that short -t er m shoreline

positions migrated across a 20 m swath of shor

eface. The possibility that the 193 8 and 1984

shoreli nes seen in the two photographs might

be displaced in opposite directions away from

each other and might lie at the opposite ends of

their " 20-m et er ranges" s u gges t s that long

term changes in sh or eli n e position might be

subject to an error of ± 40 m. In this case , long-

term position change calculations would be sub

ject to a total error of ± 52 m.

Long-term changes in sh oreline position con

sis ted exclusi vel y of sh oreline recession. Reces

s ion di stances averaged 53 ± 52 m over the

entire study area and ranged from 35 m in the

east to 71 m in the west (F igure 2, Table 2). The

average recession rate for the entire st udy area

was 1.2 ± 1.1 m/yr for the 46 -year period (Table

2). Recession rates ranged from 0.8 m/yr (eas t)

to 1.6 m/yr (west) but there was no systematic

variation that could be attributed to the pres

e n ce of an ephe me r a l inl et within the study

J ournal of Coasta l Resear ch , Vol. 6, No. I , 1990
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Table2.Shorelinerecessiondistancesandrates,1938to1984.

117

Transect

(numberl

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

RecessionDistance*

(rn)

49

35

39

37

54

52

51

39

37

43

48

52

Inletposition

62

63

71

65

55

54

55

57

64

65

63

54

59

62

56

RecessionRate**

(rn/yr)

1.1

0.8

0.8

0.8

1.2

1.1

1.1

0.8

0.8

0.9

1.0

1.1

1.4

1.4

1.6

1.4

1.2

1.2

1.2

1.2

1.4

1.4

1.4

1.2

1.3

1.4

1.2

*Note:Shorelinerecessiondistancemeasurementsaresubjecttoamaximumuncertaintyof+1-52m.

**Note:Recessionratesaresubjecttoanuncertaintyof+1-1.1m/yr.

area.Theseresultsindicatethattherewaslit

tleornosignificantchangeovermuchofthe

studyarea.Thisapparentlackofsignificant

long-termchangeisduetoaconsiderationof

theeffectsofshort-termvariabilityontheaccu

racyoflong-termmeasurementsofshoreline

positionchange.

DISCUSSION

Theaverageshorelinerecessionratecalcu

latedinthisstudy0,2::!::1.1m/yr)iscompa

rabletothe1.5m/yrrecessionratecalculated

byTANEY(961)fortheshorelineinthevicin

ityofMecoxBaybetween1933and1956.Taney

determinedthatshorelinerecessionratesinthe

MecoxBayareavariedfrom0.6mlyrbetween

1838and1933to1.5m/yrbetween1933and

1956.Inaddition,Taneyshowedthatshoreline

positionsinthevicinityofMecoxBay(and

alongthesouthshoreofLongIslandingeneral)

varyonatimescaleofdecades.Theaccuracyof

thenauticalmapsandchartsthatTaneyused

fortheoldertimeintervalisuncertain.There

fore,the0.6m/yrrecessionratehecalculated

maybelessaccuratethanthemorerecentvalue

of1.5m/yr.However,evenifTaney'svaluesare

consideredcompletelyaccurate,short-term

variationsinshorelinepositioncouldeasily

accountforallofthedifferencesbetween

Taney'sshorelinerecessionratesandtherates

calculatedduringthisstudy.

Long-termshorelinerecessionratescalcu

latedalongthemid-Atlanticcoast(usingaerial

photographs)typicallyaverageabout1.5m/yr

(DOLANetai.,1979;WAHLS,1973)whereas

recessionratesonCapeCod,Massachusetts,

arefrequently0.5to1.5m/yr,dependingon

JournalofCoastalResearch,Vol.6,No.1,1990
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loca ti on (LE AT HE RMA N a n d ZARE MB A ,

1986). Ana lyzing a va r iety of pu bli shed and

u npublished data , MAY (1 983) ca lc u lated

recessi on rates of 1.5 m /yr for barrier islands

(Ne w York to North Ca roli na) and 1.3 m /y r for

"sand bea ches" (Massach uset t s to New J ersey).

These recessi on rates a re s imilar t o the rates

ca lculated for t he sho reline adjacent to Mecox

Bay. Again, sho rt-ter m va r iations in sho re li ne

posit ion cou ld easily account for t he differen ces

between recessi on rates in these differen t loca

ti on s.

Lon g-term r ec es s ion r a t e s ca lc u la ted fo r

m any northe a st a nd m id -A tl ant ic Un ited

States coastlines a re re markably consistent in

li ght of the rather large sho rt- te rm va r iat ions

in s ho re li ne posi ti on me a sured during th is

s t u dy. Ass u mi ng t hat t he similar lon g-t e rm

r ecess ion r ate va l ues are correct, a possibl e

ex planation for t his consistency is that conven

tiona l lon g-t erm shore li ne pos it ion measure

ment s generally ut ili ze ph otographs that reflect

seasonal mean shoreline posi t ions . However, in

one of t he few pa pers that quantifies t he errors

involve d in long-term shoreline position change

measuremen t s , DOLAN et al . (1980) suggested

that 1.2 to 16 .4 m /yr variations in long-term

e rosio n rates we re la r ge r t ha n year-to-year

changes in beach systems. This study suggests

t hat t his variability may be pa r tl y due t o

unquant ified short-term fluct uations in shore

lin e positio n .

It may be poss ibl e to use aeria l ph otographs

in orde r to reduce the uncer tain ty pr odu ced by

short-ter m va r iabil ity in shore li ne position . A

series of photographs brack etin g the date (a nd

ph ot ograph) of interest cou ld be used to qu ali 

tat iv el y assess t he m a gn itud e of s ho r t -te r m

sho re l ine pos iti on variabi lity . Alt ho ugh thi s

t echniqu e would r el y on a series of r andom

"sna ps hots" of t he s horeli ne in q uestio n, i t

co u ld be us ed t o q ua l itative ly a ns we r so me

ques t ion s abo ut t he relative importance of

sho rt-ter m variability .

CONCLUSIONS

Ca lculations based on aerial photography and

other "one-shot" mapping techniques are invar

iably bi a sed by shore line pos it ions at the t ime

of mapping. Short-term fluctuations in shore

line pos it ion may be quite large, sometimes as

large as t he long-te rm changes that are being

meas u red . Becaus e of t his va riability, t he

assumption that the mapped shoreline reflects

"seasona l mean s ho reli ne pos i t ion " m ust be

used with caution. In addition, since recession

rates of t he magnitudes ca lcu lated in t his and

other studies are smaller t han many month-to

month variations in shore li ne pos iti on , lon g

term recession ra tes cannot be measured us ing

mon thl y bea ch profile measurem ents even if

contin ue d for severa l years.

This st udy combined con vention al methods of

ae r ia l phot ographi c s hore l ine mapp in g a nd

beach profili ng in order to qu antify errors du e

to shor t- ter m varia t ions in shore li ne position .

Th e results of thi s study suggest tha t sho rt

term cha nges in shore li ne position may be the

si ngle largest so u rce of er ror in quantita tive

ca lc u lations of lon g -t erm s hore li ne pos ition

cha nge . P r evi ou s cal cul a t ion s of lon g-t erm

recession ra tes may be subject to large errors

du e to unquanti fied sho rt-term va riations in

shoreline position.

Anothe r conclusion of t his study is that a long

interval between aeria l ph oto sets is requi re d to

establish a significant net change in shoreline

pos ition that is greater t han short-term varia

bility. Examination of Table 2 shows that in t he

present study area net recession over a 46-year

period only slightly exceeds, on the ave rage ,

uncer ta in ty du e to the comb inat ion of measu re

me nt error and sho rt-term variability in beach

width .
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oZUSAMMENFASSUNG0
DieQunntifizierungvonMeOfehlernunddiePriizisonderMessungsindwahrscheinlichdieschwierigstenFaktorenbeiderBerech

nungderKustenruckverlagerungsgeschwindigkeit.DieBerechnungenvonKustenverlagerungenuberliingereZeitriiume,dieauf

Luftbildaufnahmenbasiern,spiegeltnurdieLagezustiindederKustenlinienzurZeitderjeweiligenAufnahmenwider.InErgan

zungzudenkonventionellenMethodenzurBerechnungderKustenverlagerungwerdenmorphometrischeKartendesStrandes

angefertigturndiemoglichenFehler,diedurchkurzfristigeSchwankungenderKustenlinieentstehenkonnen,zuquantifizieren.

MonatlichemorphometrischeAufnahmeneinertypischennordost-/mittelatlantischen.mikrotidalenunddurchWellengepragtcn

Kustenlirriezeigte,daOkurzzeitigeSchwankungenderKustenlinievonbiszu20mineinemJahrauftretenkonnen,Diedurchs

chnittlicheLangzeit-KustenverlagerungsratebetragtindiesemGebiet1,2m/a'"1.0m/yr.DiekurzfristigenSchwankungenstel

lendiehauptsachlicheFehlerquellebeidenMessungenderLangzeit-Kustenverlagerungdar.Diesweistverstiirktdaraufhin,

daOLuftbildaufnahmenvonKustenliniennichtnotwendigerweisediejahreszeitlichedurchschnittlichePositionderKustenlinie

repriisentieren,insbesondereanLokalitiiten,woderVerlaufderKustenlinievergleichsweisegroflonKurzzeit-Schwankungen

unterworfenist.-UlrichRadtke,Geographischeslnstitut,UniuersitatDusseldorf,FR.G.

oRESUME0

L'etapelaplusdifficileiJ.franchirpourestimerIereculdurivageestdequantifierloserreursdemesureetleurprecision.Les

calculsdetauxdereculdurivagealongtermereposentsurI'analysedephotographiesaeriennesquidonnentIepositiondurivage

instantaneaumomentdelaprisedevue.Lesmethodesconventionnellesd'estimationdereculiJ.longtermeontetecornbineesiJ.

unprofilagedesplagespOUTpouvoirquantifierleserreursquipeuvcntetregenercesparlesvariationsacourttermedelaposition

durivage.Leprofilagemensueld'uneplagetypiqueduNWdeI'Atlantiquemoyendetypemicrotidaletdornineparleshoules

presenteunevatiationatteignant20msurunan.Lestauxmoyensdereculdanscettezonesontde1.2m/an'"1.Cesontles

changementsiJ.courttermequisontlessourceslesplusimportantesd'erreursducalculdestauxdereculalongterme.Ceci

souligneIefaitquelesphotographiesderivagesnerepresententpasforcernentlapositionmoyennesaisonnieredurivage,surtout

1iJ.oud'importantesvariationsilcourttermesontenregistrees.-CatherineBressolier,Lobo.GeomorphologieE.P.H.E.,Montrouge,

France.

oRESUMEN0

Lacuantificaci6ndelerrorylaprecisi6ndemedidapuedeserlaetapamasdificilenloscalculosdelavelocidadderecesi6ndela

lineadecosta.Loscalculosdelasvelocidadesderecesi6nalargoplazo,basadosenlafotografiaaerea,reflejans610lasposiciones

delalineaenelinstantedelafotografia.Losmetodosconvencionalesdecalculodelarecesionalargoplazosecombinancon

tecnicasdeperfildeplayasparacuantificarloserrorespotencialesquepuedenproducirseporlasvariacionesacortoplazoenla

posici6ndelalineadecosta.
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120 Smit h a nd Zar ill o

El perfi lado mensua l de un a linea de cost a tipica micromareal y dominad a por el oleaje en el Nor deste Atlanti co demu est ra que

las var iac iones a corto plazo e n la pos ici on de In linea de cost a pueden se r de hast a 20 m en el per iodo de un ana. La vel ocidad

medi a de recesion a la rgo pla zo con ese a re a es de 1.2 m/an o j: 1.0 m/an o, Los cam bios de posicion de la linea de costa a corto

plaza fueron las mayor es fuen tes de error en las medidas de la velocida d de recesion a largo plaza. Est a rem ar ca qu e las lin eas de

cos ta fot ogr afiad as no represent an necesa r iam ente su posicion medi a estacioria l, especia lmente en aque llos lu ga res dond e la linea

de costa presenta va r iaciones a corto plazo relativa mente imp ort ant es.-Department of Water Sci ences, University of Cantab ria,

Santander, Spain .
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