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ABSTRACT

Investigationof tIte depositionalenvironmentof fan-deltasmightinvolve
sornequantativemeasurements.This program written in Fortran-77may
providean initial step.TItis particularvolume calculationmetItodis basedon
coneshapedbodies or derivative sItapes. FasisItave (in tIteir underwater
formation) in plan similar sItapes:altItougIt in sectiontItey are more «fiat
cone»sItaped.TItis facthoweverItasonly aminor influenceon thetotalresult.

Key words: calculationmethod,volume,transportedmasses,computer
program,Fortran-77.

RESUMEN

La investigacióndel ambientesedimentadodelosfandeltasdebeincorporar
medidascuantitativas.EsteprogramaescritoenFortran-77puedeproporcionar
el primerpaso.Estemétodode cálculode volúmenessebasaen loscuerpos
de forma de cono o derivadasde ellas. Los abanicostienen (en las zonas
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subacuáticas) formas similares en planta, aunqueen secciónson más en
dormadeconoaplastado.Sin embargo,estehechotienepocainfluenciaenel
resultadofinal.

Palabrasclave: método de cálculo, volumen, masastransportadas.
programade ordenador,Fortran-Ti.

INTRODUCTION

TItis metItod was originatly used for sandbalancecalculationsat the
coastal dunes of tIte NortIt Sea. In investigatingtIte relative very short
formationtimeof tIte barriersasiddunesit isanabsolutenecessityto calculate
tIteir volume (Pool & vanderValk, 1988,Postma& Kroon, 1986).

It is a continuousprocesgovernedby periferal andclimatic conditions
(Jelgersmaeta!., 1970;Zagwijn, 1984;SItort, 1987).TIte volumecalculation
method is basedon tIte principIe tItat tIte masseshaveconeshapedbodiesor
derivativeformesfromtItesecones.TItis is why volumecalculationusingtIte
«grid method»is not favourabledue to tIte many correctiosisto be made
afterwards.Fasishave(in their underwaterformation) in plan similar shapes:
althoughin sectiontItey are more«fiat cone»shaped.It migItt beagoodidea
to incorporatequantativemeasurementsin tIte investigationoftIte depositional
environmentof fan-deltas.If so, tItis programwritten in Fortran-Ti might
providetIte initial step.TIte autItor is awareof tIte fact tItat goingfrom dusie
forms to submarinedeltaforms mayinvolve somecorrectiosisin tIte original
program,Itowever it will not changetIte overalíprogramsetup.

DESCRIPTIONOF THE PROGRAM

TItisArea-depthprogramsumsalí areaspercontourheigIttandtransforms
it to one circular area. Next to this operation tIte volume betweentwo
successiveconcentriccontourheightsis calculatedusingtIte truncatedcone
formula. Osiecanimagine that it needserrorcalculationto getan ideaabout
tIte confidencelevel of tIte obtainedresults.This error calculationmay be
approximatedwith tIte aid of figures 1 to 6. Figure 1 shows tIte volume
formula of a rotated body. Due to tIte difficulty of obtaining a correct
definition of tIte function x=f(z) it will be to time consumingto use this
method.TIte tmncatedconeis depictedin figure2. Differencesbetweenboth
bodies are schemaíicallyshown in figure 3. WIten we supposetItat the
digitizing of the contoursis correctperformed,tIte deviatiosisof the volume
calculationresultfrom two items:

1: TIte summingof alí areaswith tIte samecontourheightto onecircular
area.
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Fig. 1—Volume of rotatedbody.

Fig. 1—Volumendeun sólidoderotación.

Vs Y~ IT Fi Rr+ r2>

Fig. 2—Truncatedcone.

Fig. 2-—Conotmncado.

2: TIte intermediatearea; i.e. tIte areabetweentIte contours.
Figure4 sItowsItow tIte summingup of alí airaswitIt tIte samecontourIteight

is done.It is ñnportanttbatduring digitizing, contourIteigItts of s.c. Itoles in an
contourareaarepreceededby a «-» sign.Theywill automaticallybesubtracted
frorn tIte totalarea.Figure5 sItowsascItematicwayof visualisingtIteconversion
fromcontoursto theirequivalentcircularsection.Onecanimaginethatfor each
type of underwaterdepositamaximuminclination ispossible.TItis maximum
inclination anglecanserveas aninterpolationcontourfrom whicIt tIteultimate
errorcalculationcanbeperformed(seefigure6). If digitizing isperformedon

xzá ~z>
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Fig. 3—Compositeof figure 1 and2.

Fig. 3—Figura compuestade 1 y 2.

Fig. 4—Schematicsectiontbroughabodyfor volumecalculation.

Fig. 4— Secciónesquemáticadeun cuerpoparacalcularel volumen.

Fig. 5—Scbeniatizedtruncatedeonesrepresentingthesectionof figure 4.

Hg. 5— Conos truncadosesquematizadosquerepresentanla seccióndela figura 4.

¡
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Fig. &—Correctiagwith interpolationsasusedfor errorcalculation.

Fig. 6—Correcióncon interpolacionescomose usaparaeí cálculodeerrores.

an accurate basis andtIteavailablecontourintervalis iii a good relation witIt tIte
area under consideration tIte error witIt te areadeptIt method can be estimated
to be in tIte order of 4-10% of te calculated volume.

Due to the fact that tIte program «areadeptIt» expects tIte digitised data in
tIte format as sItown below, a conversionprogramcalled «Po]ygon-format
cItange» is added to tItis article to make input somewItateasier.TIte program
AreadeptIt expects tIte following format:

Everydat represenesapasition!

Filenanie:
Conipartment:
Project number:
HigItest po±nt:
First ContourIteight: (Z-value)
Digitised X-. and Y—values:
Folygon to be closed by:
Second ContourheigItt: (may
etc.
Data to be closed by:

...xxxx.x.3 ..yyyy.y
—1

be tIte same)

o

An example is sItown Itereunder.

25AN1 .DAT
497.5—500/099—104
B210705

(=HigItest point)
(=First contour Z-value)

23.0

—1

o

20.00000
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2253.6
2236.5
2199.6
2155.6
2234.3

—1
10.00000

4609.4
4503.7
4394.7
4610.6
4630.0

1

3009.2
2952.2
2691.6
3013.3
3010.8

—1 (Closeof Contour)
(Next Z-value)

2544.9
2512.8
2366.7
2475.8
2544.0

—1

4953
4886
4804
4829

5.00000
.5 3021.0
.2 2928.3
.1 2813.1
.9 3013.5

—1
—5.00000

1104.6
1050.6
1030.0
1094.5
1116 .7

—1

—1
(Negative;meansa “Itole” in the contourvalue 5)

1442.6
1368.6
1291.2
1350.7
1413.1

—1
.00010

4769.9 2664.2
4657.0 2401.9
4130.0 3020.4
4642.8 3020.8
4880.6

—1
o

(This is ContourheígItt Z=0!)

3010.6
—1

O (End of Data-input)

Mostdigitizing programs(ASCI-format) giveoter datafomiats,usually
in tIte forrn of: X-value...Y-value...Z-value

TItis is wIty tIte following conversionprogramItas to be ran first, tIte
output can then be used for tIte «AreadeptIt-program».

CI-IANGE! -Deceniber 1990

cItaracter*40 line,EINDE*2,OUTFILE,INFILE
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cItaracter ZERO*2
data EINDE /‘-l’/
data zero ¡‘0/

50 WRITE (*,*)‘ GEEFNAMEINPUTFILE?’
‘(A40)’)INFILE

OPEN(UNIT=20,FILE=iINFILE,STATUS= ‘OLD ,ERR=50)
WRITE(*.*)’ QIVE NAMEOUTPUTFIILE?’
READ(*,‘(A40)’)OUTHLE
OPEN(UNIT=10,FILE~OUTFILE,STATUS=’NEW’)

write (*,*)‘ give filesiame’
read (*, (a40)’)line
write( 10, ‘(a40) ‘)line
write Q«,fl’ give compartiment’
read (*,‘(a40)’)line
write( 10, ‘(a40) ‘)line

25 write (*,*)‘ give ItigItest point’

RE=LI* 1.
write(10,’(4X,F4.1)’)RE

1read (20,’(a40)’,END=100)line

c*~***Many programs have statements like «End of Polygon, and :Area»
c*****between every digitised polygon.
c***** TItis is wIty tIte if-statementswitIt «P»or «:» or «E» are included.
c*****TItey Itaveto be customisedto tIte digitise programthat is used.

if (line(l:1).eq.tE’)tIten
write (10,’(6x,A2,Sx,A2)’)EIINDE,ELNDE
goto 1
ENDif

).eq.’P’.OR.LINE(1 :
itel=l
goto 1
else
read(line,*)x,y,z
if(itel.eq. 1 )then
write(10,’(áx,f8.5)’)z
write(l0,’(3x,f6.1,4x,f6.1)’)x,y

itel=0
else

write(1O,’(3x,f6. 1 ,4x,f6. 1)’)x,y
endif
ENDW
goto 1
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100 WRITE(l0,’(ÓX,A1,8X,AI)’)zero,zero
close(unit~20)
close(unit=10)
stop
end

INTERPRETATIONAND CONCLUSIONS

Not beinga fandeltaspecialistmyself, 1 Itope tItat tItis morequantitative
(matItematical) approacIt can be of any help to a better understandisig of
fandeltaformation. Asfandeltascanbesubdividedinto sometypes,eacItwitIt
different formsasidcontrolledby different processeste questionarisesif tIte
volume programcanbe usedfor alí typesof fandeltas.TIte answercanbe
affirmative (tIte program uses [converted] roandedpolygons) wIten tIte
contours keep more or less tIte same sItape (not te same size) from top to
bottom. A Itorizontal transíation, going downwards along tIte fan delta is not
important,as tIte calculationof te total volume is perforinedby tIte adding
of eacItvolume betweentwo contours.Also for flatted eonesor sinusoidal
forms, volumescan bequite reliable (witItin tIte limits of te generalerror
ca]eu1ation
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