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GaussLine I n t r o d u c t i o n 

I n t r o d u c t i o n 

T h i s report on the GaussLine computer programme can be seen as an 

annex to the report " D i s c u s s i o n of the one-line c a l c u l a t i o n s f o r the 

nourishments on S y l t (1972, 1978)". T h i s d i s c u s s i o n t h e r e f o r e w i l l be 

r e f e r r e d to s e v e r a l times. I n f a c t formulas often w i l l be r e f e r r e n c e d 

by t h e i r " o r i g i n a l " number from that report accompanied by the l e t t e r 

"D" (from D i s c u s s i o n ) . U s u a l l y they are repeated here as w e l l . The 

formulas that are used i n t h i s report only w i l l be denoted by a l e t t e r 

"G" (from G a u s s L i n e ) . 

The GaussLine computer programme has been developed i n order to 

include the s i n u s o i d a l r e l a t i o n between the angle of wave inc i d e n c e 

and the sand t r a n s p o r t c a p a c i t y i n a one - l i n e computation. 

I n the f i r s t Chapter of t h i s report the t h e o r e t i c a l background of the 

programme i s explained. Chapter 2 d e s c r i b e s i t s v a l i d a t i o n and i n 

Chapter 3 the r e s u l t s of some computation-experiments are shown. 

F i n a l l y i n the l a s t chapter f u l l programme documentation can be found. 
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GaussLine T h e o r e t i c a l background 

1 T h e o r e t i c a l background 

In t h i s chapter the t h e o r e t i c a l background of 

programme w i l l be explained. 

the GaussLine computer 

Purpose 

The GaussLine computer programme has been developed i n order to e v a l u 

ate the influence of a very important s i m p l i f i c a t i o n of the o n e - l i n e 

model. 

One of the b a s i c s of the one-line model c o n s i s t s i n the assumed l i n e a r 

r e l a t i o n s h i p between changes i n c o a s t l i n e d i r e c t i o n and changes i n 

sand t r a n s p o r t c a p a c i t y . 

This i s expressed by formula D(1.07), which can be found i n Sec

ti o n D l . l (Par. assumptions). 

SS 

50 

D(1.07) 

A f u r t h e r d i s c u s s i o n of t h i s s i m p l i f i c a t i o n has been given i n Sec

t i o n D1.2 (Par. equation of motion), where e s p e c i a l l y F i g u r e D1.06 i s 

of importance. 

L I N E H I f l 
flPPROXIMflT;.aN 

/ 

LONGSHORE TRANSPORT C f l P f l C I T T 
flS fl F U N C T I O N OF 
THE R N G L E OF WRVE I N C I D E N C E 

ANGLE 

LONGSHORE TRANSPORT CnPRCITT| picuRE 1.O6 

From t h i s f i g u r e i t can be concluded that the s i m p l i f i c a t i o n of 

D(1.07) i s v a l i d only when small changes i n c o a s t l i n e d i r e c t i o n are 

considered. I n that s e c t i o n i t i s explained a l s o that besides the 

o r i e n t a t i o n of the c o a s t l i n e the angle of wave inc i d e n c e p l a y s an 

important r o l e too. 

For a d e s c r i p t i o n of the exact d e t a i l s please see the s e c t i o n s men

tioned. 

I n order to apply s u c c e s s f u l l y the a n a l y t i c a l methods i n o n e - l i n e 

theory formula D(1.07) has to be accepted. 

However when a numerical approach i s used i t i s p o s s i b l e to take i n t o 

c o n s i d e r a t i o n the s i n u s o i d a l shape of Figure D1.06. 
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GaussLine T h e o r e t i c a l background 

To compare the outcome of such a computation with the c o a s t l i n e found 

by means of an a n a l y t i c a l s o l u t i o n has been the main reason for d e v e l -

opping t h i s computer programme. 

R e s t r i c t i o n s 

The GaussLine computer programme i s , as i t s name al r e a d y suggests, 

only s u i t a b l e for those s i t u a t i o n s , i n which the i n i t i a l shape of the 

c o a s t l i n e can be represented by a Gaussian curve. 

Such a curve i s given by Formula D(1.08) ( S e c t i o n D l . l , Par. a n a l y t i 

c a l s o l u t i o n ) . 

y = CA * exp[ -CB * xM D(1.08) 

The behaviour i n time of such a c o a s t l i n e can be analysed. 

As one of the p o s s i b i l i t i e s a Gaussian curved c o a s t l i n e may be d e v e l -

opped from a s t o c k p i l e - t y p e b e a c h f i l l . 

Approach 

The b a s i c equation of the o n e - l i n e theory, equation D(1.02) has been 

used as a s t a r t i n g p o i n t . 

as ay 
— + h * — = 0 D(1.02) 

ax at 

Th i s equation of c o n t i n u i t y contains the f a c t o r s "x", " t " , "y", "h" 

and "S". Hereby "x" and " t " are independent f a c t o r s c h a r a c t e r i z i n g 

place and time. The s h o r e l i n e p o s i t i o n "y" i s the r e s u l t i n g f a c t o r , 

which gets computed. The value of the p r o f i l e height "h" f o l l o w s from 

the i n i t i a l shape (as provided by the user of the programme). 

For the determination of "S", the longshore t r a n s p o r t c a p a c i t y , f o r 

mula 0(1.23) has been used with (t)Or (=flr) i n s t e a d of B (see page D18). 

S ( B r ) = -s * 0.5 * s i n [ 2*Br] D(1.23) 

As can be n o t i c e d from S e c t i o n D1.2, between D(1.20) and D(1.21), to 

achieve Formula D(1.23) the i n f l u e n c e of changes i n "cbr", the wave 

speed at the b r e a k e r l i n e , has been neglected. 

Although s t r i c t l y not c o r r e c t i t s e f f e c t on the s i n u s o i d a l shape of 

Fi g u r e D1.06 can be considered a minor one compared to the l i n e a r 

assumption, which i n p a r t i c u l a r i s i n v e s t i g a t e d here. 

Since i t should complicate the a n a l y s i s c o n s i d e r a b l y , when the i n f l u 

ence of "cbr" should be taken i n account, the approach of F o r 

mula D(1.23) has been chosen. 
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GaussLine T h e o r e t i c a l background 

Numerical treatment 

The main purpose has been to generate n u m e r i c a l l y r e s u l t s , which can 

be compared to those of the a n a l y t i c a l computation. 

Therefore i n s o l v i n g equation D(1.02) n u m e r i c a l l y the most simple num

e r i c a l method has been used known as, Forward rime C e n t r a l Space 

(FTCS). T h i s p o l i c y i s a l s o a p p l i e d by using c e n t r a l d i f f e r e n c e s for 

the e s t i m a t i o n of D(1.23). 

So the s e t equations to solve n u m e r i c a l l y y i e l d s , 

dt 
y [ i , n + l ] = y [ i , n ] ( S [ i - l , n ] - S [ i + l , n ] ) (G.Ol) 

2*h*dx 

S [ i , n ] = -0.5 * s * s i n [ 2*(j)0r[i,n] ] (G.02) 

y [ i + l , n ] - y [ i - l , n ] 

(t)0r = a r c t a n [ ] - (J)0 (G.03) 

2 * dx 

Where y [ i , n ] denotes y( i * d x , n * d t ) . For "S" and "({)0r" the s i m i l a r nota

t i o n has been used. 

As mentioned before (Par. r e s t r i c t i o n s ) as an i n i t i a l c o n d i t i o n a 

Gaussian curve according to formula D(1.08) i s a p p l i e d as only option. 

I n s t e a d of at + i n f i n i t e the boundary c o n d i t i o n s of y=0 are imposed at 

x=+4*xcf(te), where x c f ( t e ) denotes the p o s i t i o n oc the p o i n t s of con-

t r a f l e x u r e at the end of the computation p e r i o d . I n t h i s way through

out the whole computation the side-boundaries of the model are l o c a t e d 

s u f f i c i e n t l y " f a r away" so that the computation i s not i n f l u e n c e d by 

l o s s of sand through the side boundaries. 

Of course FTCS i s a rather u n s o p h i s t i c a t e d method with s t r i c t s t a b i l 

i t y demands. As mentioned before t h i s has not been the primary concern 

when developping t h i s programme. However the programme has been s t r u c 

tured i n such a way that another numerical method can be implemented 

without s u b s t a n t i a l problems. 
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GaussLine V a l i d a t i o n 

2 V a l i d a t i o n 

I n t h i s chapter a d e s c r i p t i o n w i l l be given of the v a l i d a t i o n of the 

programme. 

Data used for t e s t i n g 

Data-Table 1 shows two s e t s of t e s t - d a t a . With these two s e t s s e v e r a l 

t e s t - c a s e s can be constructed. 

Data Table 1 se t ( A ) s e t ( B ) 

Top of the f i l l [m] 100 300 

Width of the f i l l [m] 300 100 

Volume of the f i l l [mM 1E6 1E6 

maximum c o a s t l i n e angle [deg] 11 61 

c o a s t a l constant [m'/yr/rad] 5e4 5e5 

The e s s e n t i a l d i f f e r e n c e between s e t ( A ) and s e t ( B ) i s the magnitude of 

the g r a d i e n t s i n longshore d i r e c t i o n . As shown i n Data-Table 1 the 

maximum angle of the c o a s t l i n e with r e s p e c t to the x - a x i s y i e l d s only 

11.4 degrees (0.199 rad) for s e t ( A ) . But for s e t ( B ) t h i s value amounts 

to 61.2 d: j r e e s (1.068 r a d ) , which i s a c o n s i d e r a b l y l a r g e r v a l u e . 

Method of v a l i d a t i o n 

Both the s e t s of Data-Table 1 have been used to t e s t the programme. 

The programme can be v a l i d a t e d by o f f e r i n g i t as an input a s i t u a t i o n 

corresponding to the assumptions of the a n a l y t i c a l method. 

I n t hat r e spect the assumed l i n e a r r e l a t i o n between the angle of wave 

inci d e n c e and the sand t r a n s p o r t c a p a c i t y has to be considered an 

e s s e n t i a l t e s t parameter. 

I n such a s i t u a t i o n the numerical and a n a l y t i c a l s o l u t i o n should y i e l d 

the same c o a s t l i n e . Therefore the accuracy of the numerical computa

t i o n can be judged. 
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GaussLine V a l i d a t i o n 

T e s t - c a s e s 

T e s t l and t e s t 2 : 

C h a r a c t e r i s t i c s : 

* s e t ( A ) , thus small 

* l i n e a r r e l a t i o n 

* (t)0 = 0 degrees, thus 

geometry angles 

small r e l a t i v e angles 

To b u i l d up some confidence i n the programme at f i r s t a s i t u a t i o n has 

been o f f e r r e d , where no d i f f i c u l t i e s a t a l l are p r e s e n t . 

The c h a r a c t e r i s t i c s show a tame s i t u a t i o n , which corresponds to the 

assumptions of the one-line model at a l l p o i n t s . Therefore the c o a s t 

l i n e computed numerically and the one obtained by the a n a l y t i c a l 

method have to be i d e n t i c a l (or expressed i n a more c o r r e c t way: the 

d i f f e r e n c e between those two s o l u t i o n s can be brought w i t h i n every 

requested margin of inaccuracy by r e d u c t i o n of the time step and the 

g r i d d i s t a n c e ) . 

A computation over a period of 2 years ( t e s t l ) and a l s o over a period 

of 10 years ( t e s t 2 ) y i e l d r e s u l t s , which are q u i t e s a t i s f y i n g as can 

be seen form the programme output. 
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GaussLine 

V a l i d a t i o n 

t= a.OOOOur 
Problen: t e s t l 

P r e s s [Return! to continue.., 

ISOOn 

GaussLine 

Data of t= Z.OOOOyr 

Nunerical; u(0)= 

A n a l y t i c a l y<0) = 

Point of C F l ; 

Nearest QrPo: 

Nunerical: 

A n a l y t i c a l : 

92.60(1 

52.56H 

x= 324.lOn 

x= 325.00M 

y= 55.97H 

y= 55.99h 

**** Problem: t e s t l **** 

GaussLine 

Period a f t e r placement of the f i l l 

Volume of the f i l l 

P r o f i l e height 

C o a s t a l constant 

F i c t i v e i n i t i a l period 

Angle of wave incidence 

[ y r ] 
[m3] 
[m] 

[m3/yr/rad] 
[ y r ] 
[rad] 

Problem Data — 

2.00 

1000000 

13,30 

50000.00 

11.97 

0.0000 

GaussLine — 

Time step 

Grid d i s t a n c e 

Number of points 

Data for Numerical Computati 
[ y r ] 

[m] 

[-] 

on 
0.0050 

25.00 
52 

GaussLine 

x-coordinate 
X [m] 
-100.00 
-75.00 
-50.00 
-25.00 

0.00 
25.00 
50.00 
75.00 

100.00 

— R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

y ( - - l y t i c a l ) [.] y (numerical) [m] 

^^•^^ 88.29 90.12 
91.47 
92.29 
92.56 
92.29 
91.47 
90.12 
88.26 

90.15 

91.50 

92.33 

92.60 
92.33 

91.50 
90.15 

88.29 
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GaussLine V a l i d a t i o n 

GaussLine finalyt 

t=10.00Dayr 

Press [Return] to continue.. 

t= O.OOQOyr; y(0) = 100.OOn 

Point of C F l ; x= 300.00M 

y= eo.esn 

t=iO,QOOOyrl y(0) = 73.81M 

Point of C F l ; x= 406.45M 

y= 44.77n 

/ 
,74n \ 

GaussLine 

t=iO.OOOOur ProbleM: t e s t a 

P r e s s [Returni to continue,.. 

Data of t=iO.OOQOyr; 

NuMerical: y ( 0 ) = 73.87n 

Analyt i c a l ; y<0) = 73.81H 

Point of OFl; x= 406.43M 

Nearest GrPo; x= 400.00M 

NuMerical: y= 45.46M 

Analyt i c a l : y= 45.48M 
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GaussLine V a l i d a t i o n 

'f GaussLine 
**** Problem: t e s t 2 **** 

GaussLine 
Period a f t e r placement of the f i l l [ y r ] 
Volume of the f i l l [m3] 
P r o f i l e height [m] 
C o a s t a l constant [mS/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [ r a d ] 

Problem Data — 
10.00 

1000000 
13.30 

50000.00 
11.97 
0.0000 

GaussLine 

Time step 
Grid d i s t a n c e 
Number of points 

Data for Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0100 

25.00 

66 

GaussLine R e s u l t s from Computation 

x-coordinate s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 71.61 71.66 

-75.00 72.56 72.62 

-50.00 73.25 73.31 

-25.00 73.67 73.73 

0.00 73.81 73.87 

25.00 73.67 73.73 

50.00 73.25 73.31 

75.00 72.56 72 .62 

100.00 71.61 71.66 

Test3 and t e s t 4 : 
C h a r a c t e r i s t i c s : 
* s e t ( B ) , thus wide geometry angles 

* l i n e a r r e l a t i o n 
* 4)0= Odegrees, thus wide r e l a t i v e angles ( t e s t 3 ) 
* ^0= 30degrees, thus wide r e l a t i v e angles ( t e s t 4 ) 

Since the g r a d i e n t s i n t r a n s p o r t c a p a c i t y are of importance for the 

deformation of the c o a s t l i n e , using a l i n e a r r e l a t i o n has to y i e l d the 

same r e s u l t as that obtained by the a n a l y t i c a l s o l u t i o n . 

Thus the wide angles of the geometry of the f i l l and a l s o the substan

t i a l angle of wave incidence ( t e s t 4 ) may not cause a d i f f e r e n c e of 

numerical and a n a l y t i c a l s o l u t i o n . 

Also i n these two t e s t - c a s e s the programme output i s q u i t e s a t i s f a c 

tory. 
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GaussLine V a l i d a t i o n 

t=10,0Q0Dyr Pi-oblen: t e s t s 

Press CReturnl to continue. 

Data of t=lQ.D000yr: 

Nuner ica1; y<0) = 34.37n 

finalyt ica1: y<G) = 34.36n 

Point of C F l ; 872.73n 

Nearest QrPo; K- 875.00M 

Nuner ica1; y= 20.79n 

Analyt ica1; y= 20,80n 

— GaussLine 
**** Problem: t e s t 3 **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [ r a d ] 

Problem Data — 
10.00 

1000000 

13.30 
500000.00 

0.13 
0.0000 

GaussLine — 
Time step 
Grid d i s t a n c e 
Number of p o i n t s 

Data for Numerical Computation 

[y r ] 
[m] 

[-] 

0.0042 

25.00 

140 

— GaussLine 
x-coordinate 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 34.14 34.15 

-75.00 34.24 34.24 

-50.00 34.31 34.31 

-25.00 34.35 34,36 

0.00 34.36 34.37 

25.00 34.35 34. 36 

50 .00 34.31 34.31 

75.00 34.24 34.24 

100.00 34.14 34.15 

[m] 
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GaussLine V a l i d a t i o n 

GaussLine P i c t u r e 

tilO.OOOOyr Problem t e s t 4 

P r e s s [Return] to continue, 

_34H 

Data of t=lQ.0000ur! 

Nunerical: 

Analyt i c a l ; 

Point of C F l ; 

Nearest GrPo; 

Nunerical; 

Anaiyt i c a l ; 

y ( 0) = 

y<0) = 

x= 872.73M 

x= 875.OOn 

y= 20.79n 

y= 20.80n 

34,37n 

34.36n 

GaussLine 

**** Problem: t e s t 4 **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 
Volume of the f i l l [m3] 
P r o f i l e height [m] 

Co a s t a l constant [m3/yr/rad] 
F i c t i v e i n i t i a l period [ y r ] 
Angle of wave incidence [rad] 

Problem Data — 

10.00 

1000000 

13.30 

500000.00 

0.13 

0.5236 

GaussLine — 
Time step 
G r i d d i s t a n c e 
Number of po i n t s 

Data for Numerical Computation 

[ y r ] 

[m] 

[-] 

0.0042 

25.00 

140 

GaussLine 

x-coordinate 
R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

[m] X [m] y ( a n a l y t i c a l ) [m] y (numerical) 
-100.00 34.14 34.15 
-75.00 34.24 34.24 
-50.00 34.31 34.31 
-25.00 34.35 34. 36 

0.00 34.36 34.37 
25.00 34.35 34. 36 
50.00 34.31 34.31 
75.00 34.24 34.24 

100.00 34.14 34.15 
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GaussLine V a l i d a t i o n 

T e s t s : 

C h a r a c t e r i s t i c s : 

* s e t ( A ) , thus s m a l l geometry angles 

* s i n u s o i d a l r e l a t i o n 

* (j)0 = 0 degrees, thus small r e l a t i v e angles 

Although a s i n u s o i d a l r e l a t i o n has been used i n t h i s t e s t , the c o a s t 
l i n e computed n u m e r i c a l l y and a n a l y t i c a l l y have to y i e l d the same 
r e s u l t . 

S ince the r e l a t i v e angles are sm a l l ( l e s s than 12 degrees i n t h i s 
c a s e ) the l i n e a r approximation of the s i n u s o i d a l curve i s q u i t e a c c u 
r a t e . For more information on t h i s point r e f e r to S e c t i o n D1.2 ( P a r . 
equation of motion). 

From the programme output i t can be seen that the programme a l s o gets 
through t h i s t e s t case c o r r e c t l y . 
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GaussLine V a l i d a t i o n 

GaussLine 

triO.OOOOar ProbleH; t e s t s 

;Press tReturn] to continue. 

J4M 

(Data of t=10.0000yr: 

j NuMerical: 

I A n a l y t i c a l ; 

^Point of C F l ; 

!Nearest QrPo; 

NuMei-ical: 

' A n a l y t i c a l ; 

y(0) = 

y(0) = 

74.12M 

73.81n 

406.43M 

400,DOn 

45.43M 

45,48M 

GaussLine 

**** Problem: t e s t s **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [rad] 

Problem Data — 

10.00 

1000000 

13.30 

SOOOO.OO 

11.97 

0.0000 

GaussLine — 

Time step 

G r i d d i s t a n c e 

Number of points 

Data for Numerical Computation 

[y r ] 
[m] 

[-] 

0.0100 
2S.00 
66 

GaussLine 
x-coordinate 

R e s u l t s from Computation 
s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 
-100.00 71.61 71.91 
-7S.00 72 .56 72 .87 
-50.00 73.25 73.56 
-25.00 73.67 73.98 

0.00 73.81 74.12 
25.00 73.67 73.98 
50.00 73.25 73.56 
75.00 72 . 56 72 .87 

100.00 71.61 71.91 

[m] 
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Conclusion 

From the previous f i v e te 't-cases i t may be concluded that the method 

used to compute n u m e r i c a l l y the p o s i t i o n of the c o a s t l i n e works out 

ra t h e r w e l l . The approximation of the a n a l y t i c a l s o l u t i o n i s q u i t e 

s a t i s f a c t o r y . An inaccuracy of l e s s than 0.5m can e a s i l y be achieved. 

For c o a s t a l engineering purposes t h i s should be a s u f f i c i e n t v a l u e . 

From a u s e r s point of view the f o l l o w i n g remark has to be made. The 

time step necessary to achieve t h i s accuracy i s very s m a l l , 

O(O.OOlyr). Thus a computation over a pe r i o d of for i n s t a n c e lOyr may 

take some time, O ( l h r ) . 
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3 Experimental use of the programme 

A f t e r t h a t i t has been concluded that the programme produces c o r r e c t 

r e s u l t s for those s i t u a t i o n s that can be computed a n a l y t i c a l l y , i t 

a l s o has been used for a few s i t u a t i o n s , where the a n a l y t i c a l method 

does not apply anymore. I n t h i s chapter s e v e r a l of those problem-

ca s e s w i l l be d i s c u s s e d . 

Approach 

At f i r s t the same geometry data, s e t ( A ) and s e t { B ) from Data Table 1, 

have been used to compare the numerical with the a n a l y t i c a l s o l u t i o n . 

L a t e r on forced by the outcome of e s p e c i a l l y the computations using 

s e t ( B ) a t h i r d s e t , s e t ( C ) , has been c r e a t e d and has been used i n a 

t e s t problem. Also the s i t u a t i o n at S y l t for both the 1972 and the 

1978 nourishment has been used as a test-problem. 
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Test-problems 

TestSa: 

C h a r a c t e r i s t i c s : 
* s e t ( A ) , thus small geometry angles 

* s i n u s o i d a l r e l a t i o n 
* (j)0=-30 degrees, thus moderate r e l a t i v e angles 

As can be seen from the c h a r a c t e r i s t i c s the range of r e l a t i v e angle 

can be denoted by "moderate". I n t h i s s i t u a t i o n the r e l a t i v e angle 

v a r i e s from -18 degrees to 42 degrees. I t i s important to n o t i c e that 

the top of the s i n u s o i d a l curve (at 45 degrees) i s not passed i n t h i s 

case. 

Since the wave-crests approach o b l i q u e l y from the r i g h t an asymmetri

c a l deformation of the Gaussian curve to the l e f t i s expected. The 

obtained output i s given below. F i v e s u c c e s i v e p i c t u r e s show the beha

viour of the c o a s t l i n e i n time. 

GaussLine Gonpare 

t= a.GOOOyr Problen; t e s t S a 

P r e s s CReturnl to continue, 

Data of t= a, ••OOyr: 

Nunerical: y<0)= 96,08n 

Analyt i c a l : y<0>= 92.56H 

Point of C F l ; x= 324.lOn 

Nearest GrPo! x= 325.OOn 

Nunerlea1i «= SS.95n 

A n a l y t i c a l : y= 55.99M 
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QaussHne Conpare 

t= 4.0000yr Problen: t e s t S a 

Press [Return] to continue. 

Data of t= 0 ;Q00y r; 

NuMerical: y<0)= 92.61M 

Analyt i c a l : y<0)= 86.57M 

Point of C F l ; x= 346.52M 

Nearest QrPo; x= 350.00M 

NuMerical: y= 51.87M 

Analyt i c a l ; y= 51.98n 

GaussLine CoMpare 

t= 6.0000yr Problen: t e s t S a 

P r e s s [Return] to continue. 

.J OH 

Data of t - 6 lOOOyr; 

Nunerical; y(0)= 89.52n 

A n a l y t i c a l ; y<0)= 81.61M 

Point of C F l ; X= 367.59M 

Nearest QrPo; x= 375.00M 

Nunerical; y= 48.27n 

A n a l y t i c a l ; y= 48.50n 
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GaussLine Conpare 

t= S.OOGOyr Problen; t e s t S a 

P r e s s CReturnl to continue. 

/ 

I /' 

87n 

Data of t= B.OQOOyr; 

Nunerical; y<0)= 86.7Sn 

finalytical; y<0)= 77,42n 

Point of GFl; x= 387.50n 

Nearest GrPo; x= 400.0Qn 

Nunerical; y= 45.05n 

A n a l y t i c a l ; y= 45,44n 

\ 

GaussLine Conpare 

t=10.0000yr Problen; t e s t S a 

P r e s s [Return! to continue. 

Data of t=10,0000yr; 

Nunerical: 

Analyt i c a l : 

Point of CF l I 

Nearest GrPo: 

Nunerical; 

A n a l y t i c a l ; 

y<0) = 

y<0> = 

x= 406.45n 

x= 400.OOn 

y= 45.39n 

y= 45.48n 

84.23n 

73.81n 
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GaussLine 
**** Problem: t e s t S a **** 

GaussLine 
Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 
C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [ r a d ] 

Problem Data — 

10.00 

1000000 

13.30 

50000.00 

11.97 

-0.5236 

GaussLine 

Time step 

G r i d d i s t a n c e 

Number of points 

Data f o r Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0100 

25.00 

66 

GaussLine 
x-coordinate 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 71.61 82.83 

-75.00 72.56 83.81 

-.50.00 73.25 84.36 

-25.00 73.67 84.49 

0.00 73.81 84.23 

25.00 73.67 83.60 

50.00 73.25 82.60 

75.00 72.56 81.28 

100.00 71.61 79.64 

[m] 

Indeed the output shows an asymmetrical deformation of the Gaussian 

curve to the l e f t . T h i s can be explained by the f a c t that the waves 

incidence o b l i q u e l y (from the r i g h t ) . Thereby the r e l a t i v e angles 

change and the s i t u a t i o n l o o s e s i t s symmetry. 

Another s i g n i f i c a n t e f f e c t can be n o t i c e d . The n u m e r i c a l l y computed 

c o a s t l i n e protrudes more i n seaward d i r e c t i o n than the a n a l y t i c a l 

s o l u t i o n . T h i s can be understood when i s r e a l i z e d that by using a 

s i n u s o i d a l r e l a t i o n the g r a d i e n t s i n t r a n s p o r t c a p a c i t y are s m a l l e r 

than i n case of using a l i n e a r r e l a t i o n . As can be seen from F i g 

ure D1.06 the l i n e a r approximation y i e l d s a maximum gr a d i e n t . Thus the 

r e g r e s s i o n of the Gaussian curve w i l l be smaller i n case of a s i n u s o i 

d a l r e l a t i o n . 
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Teste, t e s t S a and test6b: 
C h a r a c t e r i s t i c s : 

* s e t ( B ) , thus wide geometry angles 

* s i n u s o i d a l r e l a t i o n 

* (1)0 = 0 degrees, thus wide r e l a t i v e angles 

In t h i s i n i t i a l s i t u a t i o n r e l a t i v e angles of 60 degrees occur. Thus 

the top of the s i n u s o i d a l curve i s passed. At t h i s point the gra d i e n t s 

i n t r a n s p o r t c a p a c i t y change of si g n and that causes strange behaviour 

as w i l l become obvious l a t e r on. 

For now t h i s s i t u a t i o n i s o f f e r r e d to the programme j u s t as a l l p r e v i 

ous s i t u a t i o n s . The angle of wave incidence ^-0 degrees gives a symme

t r i c a l problem. 

The output of the programme i s given below. Again s e v e r a l p i c t u r e s are 

provided to study the behaviour of the c o a s t l i n e i n time ( t e s t 6 ) . 

Because the f i r s t two years of the computation period show some 

strange phenomena t h i s period i s analysed i n d e t a i l ( t e s t 6 a , t e s t 6 b ) . 

GaussL ine Conpare 

t- i.OOOOyr Problen: teste 

Press CReturn] to continue... 

Data of t= 1. GOOOyr; 

Nuner ica1; y<0> = 123.09n 

Analyt i c a l : y<0) = 102.78n 

Point of C F l ; x= 291.89n 

Nearest QrPo; x= 300.OOn 

Nuner ica1; y= 54.21n 

Analyt ica1: y= 60.61n 

123M 
liMn 
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iProblen; testfi 

P ress [Return] to continue.,. 

Conpar*e 

Data of t= a.OOOOyr; 

Nunerical: 

Analyt ica1: 

'Point of C F l ; 

Nearest GrPo; 

Nunerical; 

A n a l y t i c a l ; 

y<0) = 

y<0) = 

x= 4U0.50n 

x= 400. OOn 

y= 44.6in 

y= 45.49n 

81,06n 

74.91n 

/ \ 

GaussLine Conpar-e 

t= 4.GOOOyr Problen; test6 

P r e s s [Return] to continue. 

Data of t= 4.GOOOyr 

Nunerical; yCO)= 

Analyt i c a l ; 

Point of CFl 

Nearest GrPo 

Nuner-ical; 

Ana l y t i c a 1; 

55.84M 

y<0)= 53.Bin 

x= 557.49M 

x= 550.OOn 

y= 32.96n 

y= 33.08n 

- 2 1 -



GaussLine Experimental use 

GaussLine 

t=iO.O00Oui- Problen; t e s t s 

j P r e s s [Return] to continue.. 

Data of t=10.00G0yr: 

Nunerical; 

Analyt i c a l ; 

Point of C F l ; 

Nearest GrPo; 

Nunei-ical; 

Analyt ica1; 

y (0) = 

y<0) = 

34.86n 

34.3711 

x= 872.92n 

x= 875.GOn 

y= 20.78M 

y= 20.8aM 

38»_ 

GaussLine 

**** Problem: t e s t e **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [rad] 

Problem Data — 

10.00 

1000000 

13.30 

500000.00 

0.13 

0.0000 

GaussLine — 
Time step 
G r i d d i s t a n c e 
Number of points 

Data for Numerical Computation 
[ y r ] 
[m] 

[-] 

0.0050 
25.00 
140 

GaussLine 

x-coordinate 
R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

[m] X [m] y ( a n a l y t i c a l ) [m] y (numerical) 
-100.00 34.14 34.62 
-75.00 34.24 34.68 
-50.00 34.31 34.80 
-25.00 34.35 34.79 

0.00 34.37 34.86 
25.00 34.35 34.79 
50.00 34.31 34.80 
75.00 34.24 34.68 

100.00 34.14 34.62 
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t= O.lOOOyi- Problen: testéa 

Pre s s [Return] to continue. 

260n 

227'h 

Data of t= 0 

Nuner ica1: 

A n a l y t i c a l : 

Point of CFl 

I Nearest QrPo 

i Nunerical: 

I finalytical: 

lOOOyr: 

y<0)= 259.6Qn 

y<0)= 226.65n 

x= 132.36n 

x= 130.OOn 

y= 124.27n 

y= 139.92n 

GaussLine 

t= 0.4000yr Problen: t e s t 6 a 

P r e s s [Return] to continue... 

Data of t= 0.4000yr: 

Nunerical: y<0) = 208,36n 

finalyt i c a l : y<0) = 149,85n 

Point of C F l ; x= 200.20n 

Nearest QrPo: x= 200,OOn 

Nuner ica1: y= 55,18n 

Analyt ica1: y= 90,98n 

558 n 

! 

i50n I 
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GaussLine 

t= O.SOOOyr Problen: t e s t 6 a 

Press I R e t u r n l to continue. 

Data of t= a 

Nunerical: 

Analyt i c a l : 

Point of C F l 

Nearest Gr'Po 

Nunerical: 

Analyt i c a l : 

8G00yr: 

y(0)= 183.16n 

y<0)= 113.26n 

x= 264.88n 

x= 260.COn 

y= 42.07n 

y= 69.96n 

,.,,.ae.3ti, 

113 n 

-1170n On 1170n 

GaussLine Conpare 

t= I.OOOOyr Problen: t e s t 6 a 

P r e s s [Return] to continue. 

Data of t= 1 GOOOyri 

Nun e r i c a l : y<0> = 172.89n 

Analyt i c a l : y<0) = 102.78n 

Point of C F l x= 291,89n 

Nearest GrPo x= 290.OOn 

Nune r i c a l : y= 39.43n 

Analyt ica1: y= 62,74n 

,..v̂ •"•w.3̂ :̂ ,, 

103 n I 
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GaussLine 
**** Problem: t e s t 6 a **** 

GaussLine 
Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 
P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave inc i d e n c e [rad] 

Problem Data — 

1.00 

1000000 

13.30 

500000.00 

0.13 

0.0000 

GaussLine 

Time step 

G r i d d i s t a n c e 

Number of p o i n t s 

Data for Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0010 

10.00 

117 

GaussLine 

x-coordinate 

R e s u l t s from Computation — 

s h o r e l i n e p o s i t i o n 
[m: X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 96.92 165.49 

-90.00 98.01 173.69 

-80.00 98.99 168.20 

-70.00 99.87 176.14 

-60.00 100.63 170.27 

-50.00 101.28 177.95 

-40.00 101.82 171.73 

-30.00 102.24 179.14 

-20.00 102.54 172 .60 

-10.00 102.72 179.74 

0.00 102.78 172 .89 

10.00 102.72 179.74 

20.00 102.54 172 .60 

30.00 102.24 179.14 

40.00 101.82 171.73 

50.00 101.28 177.95 

60.00 100.63 170.27 

70.00 99.87 176.14 

80.00 98.99 168.20 

90.00 98.01 173.69 

100.00 96.92 165.49 
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GaussLine Conpare 

t= l.ZOOOyr Problen: l e s t S b 

P r e s s [Return] to continue... 

Data of t= l.ZOOOyr: 

NunericalJ y<0) = 161.i9n 

Analyt i c a l : y<0) = 94.76n 

Point of C F l ; K= 316.60n 

Nearest GrPo; X= 320.OOn 

Nune r i c a l ; y= 36.82n 

Analyt i c a l ; y= S6.S6n 

-i610n Ort ISiOn 

GaussLine Conpare 

t= i.4Q00yr Problen: testéb 

Presji tReturn] to continue.. 

Data of t= 1. 400ayr; 

Nunerical; y<0) = 146.70n 

Analyt i c a l ; y<0) = 88.36n 

Point of C F l ; x= 339.53n 

Nearest QrPo; x= 340.OOn 

Nunerical; y= 36.74n 

Analyt i c a l ; y= 53,52n 

-26-



GaussLine Experimental use 

4N 

GaussLine Conpare 

t= i.6000yr Problen! testfita 

Pr-2ss CReturn] to continue... 

Data of t= i.SOOQyri 

NuMerical: y(0)= 124,75M 

A n a l y t i c a l : y<0)= 83.iOM 

Point of C F l ; x= 3S1.00M 

Nearest GrPo; x= 360,OÜM 

Nunerical; y= 37.52n 

A n a l y t i c a l ; y: 50,54n 

GaussLine Conpare 

t= l.aOOOyr Problen; test6b 

P r e s s tReturnl to continue.. 

Data of t= 1, BOOOyr: 

Nune r i c a l : y<0> = 106.71n 

A n a l y t i c a l ; y<0) = 78.69n 

Point of C F l ; x= 381.26n 

Nearest GrPo; x= 380.00M 

Nunerical; y= 38.80M 

Analyt i c a l : y= 47,88n 

.W7» 

791^-
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GaussLine Conpare 

t= 2.GOOOyr Problem testSb 

P r e s s IReturnl to continue. 

Data of t= i 1 Myr; 

Nunerical; y(0>= 95,72n 

finalytical; y<0)- 74.91n 

Point of OFl; x= 400.50n 

Nearest QrPo; x= 400. OOn 

Nunerical; y= 39,17n 

A n a l y t i c a l : y= 45.49n 

75ff-. 
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GaussLine 
**** Problem: t e s t 6 b **** 

GaussLine 
P e r i o d a f t e r placement of the f i l l [ y r ] 
Volume of the f i l l [m3] 

P r o f i l e height [m] 
C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [ r a d ] 

Problem Data 

2,00 
1000000 

13.30 
500000.00 

0.13 
0.0000 

GaussLine 

Time s t e p 

G r i d d i s t a n c e 

Number of points 

GaussLine 

x-coordinate 

Data for Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0010 

10.00 

161 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 
[m] X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 72.61 89.93 

-90.00 73.04 92.36 

-80.00 73.43 91.97 

0.00 73.77 94.39 

-61.00 74.07 93.59 

-50.00 74.33 95.94 

-40.00 74.53 94.77 

-30.00 74.70 96.99 

-20.00 74.81 95.48 

-10.00 74.88 97.52 

0.00 74.91 95.72 

10.00 74.88 97.52 

20.00 74.81 95.48 

30.00 74.70 96.99 

40.00 74.53 94.77 

50.00 74.33 95.94 

60.00 74.07 93.59 

70.00 73.77 94.39 

80.00 73.43 91.97 

90.00 73.04 92.36 

100,00 72.61 89.93 

Considering s u p e r f i c i a l l y the p i c t u r e s of t e s t 6 one could get the 

impression that the c o a s t l i n e s look reasonably w e l l . But o s c i l l a t i o n s 

that can be n o t i c e d on the p i c t u r e of t e s t 6 (t=1.0yr) point to i n s t a 

b i l i t y of the numerical method. 

Therefore t e s t 6 a has been c a r r i e d out, hoping to o b t a i n a b e t t e r 

impression of the behaviour of the c o a s t l i n e i n the f i r s t y e a r . From 

the programme output for t e s t 6 a a behaviour can be observed that can 
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be explained. By p a s s i n g the top of the s i n u s o i d a l curve the g r a d i e n t 
of the transpor ••. c a p a c i t y changes of s i g n and a l s o does the t r a n s p o r t 
d i r e c t i o n . T h i s e x p l a i n s the block-type shape that can be found from 
t e s t 6 a . 

However i t i s not p o s s i b l e to get r i d of the o s c i l l a t i o n s . T h i s can be 
explained by the same e f f e c t of passing the top of the s i n u s o i d a l 
curve. As mentioned before the gradient i n t r a n s p o r t c a p a c i t y with 
r e s p e c t to the r e l a t i v e angle changes of s i g n , which using d e f i n i t i o n 
(D1.07) corresponds to a change of s i g n of the c o a s t a l constant " s " . 
The d i f f u s i o n equation (Dl.Ol) shows that i n such a case the d i f f u s i o n 
c o e f f i c i e n t , the r a t i o "s/h", becomes negative. 

From mathematics i t i s known that ( f o r p o s i t i v e time d i r e c t i o n ) the 
a n a l y t i c a l s o l u t i o n of the d i f f u s i o n equation i s not s t a b l e i n case of 
a negative d i f f u s i o n c o e f f i c i e n t . Then a l s o n u m e r i c a l l y i t i s u s e l e s s 
t r y i n g to s o l v e i t . 

I n t e r e s t i n g though i s the behaviour of the c o a s t l i n e i n the period 

from t=1.0yr and t=2.0yr as shown by t e s t 6 b . The o s c i l l a t i o n s remain, 

but the s h o r e l i n e seems to recover i t s o r i g i n a l shape of a Gaussian 

curve. T h i s i s probably more a computational e f f e c t than that i t 

r e p r e s e n t s the r e a l i t y of c o a s l i n e deformation adequately. 
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T e s t ? : 
C h a r a c t e r i s t i c s : 
* s e t ( B ) , thus wide geometry angles 

* s i n u s o i d a l r e l a t i o n 
* (j)0 = -10 degrees, thus wide r e l a t i v e angles 

This t e s t was o r i g i n a l l y planned but i n f a c t has l o s t i t s value a f t e r 

the experiences of t e s t e , t e s t 6 a and tes t e b . Nothing but an i n s t a b l e 

computation can be expected. T h i s indeed occurs as can be seen from 

the programme output. 

+ 

GaussLine Conpare 

t= O.2GG0yr Problen: t e s t ? 

P r e s s rReturnl to continue. 

'I / ' I'^Sn 

Data of t= 0. aOOGyr; 

Nunerical: y<0) = 254.86n 

finalyt i c a l : y<0) = 189.59H 

Point of C F l ; x= 158.24n 

Nearest GrPo: x= 16D.00n 

Nunerical: y= lQ5.09n 

finalyt i c a l ; y= 113.71n 

V 
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GaussLine 

**** Problem: t e s t ? **** 

GaussLine Problem Data 
Period a f t e r placement of the f i l l [ y r ] : 0.20 

Volume of the f i l l [m3] : 1000000 

P r o f i l e height [m] : 13.30 

C o a s t a l constant [m3/yr/rad]: 500000.00 
F i c t i v e i n i t i a l period [ y r ] : 0.13 

Angle of wave incidence [rad] : -0.3491 

GaussLine Data for Numerical Computation 

Time step [ y r ] : 0.0010 

G r i d d i s t a n c e [m] : 10.00 

Number of points [-] : 64 

GaussLine R e s u l t s from Computation 

x-coordinate s h o r e l i n e p o s i t i o n 

x [m] y ( a n a l y t i c a l ) [m] y (numerical) [m] 

-100.00 155.2? 145.13 

-90.00 161.27 221.71 

-80.00 166.84 276.06 

-70.00 171.91 211.47 

-60.00 176.44 269.31 

-50.00 180.35 292.35 

-40.00 183.62 265.27 

-30.00 186.21 281.67 

-20.00 188.08 261.11 

-10.00 189.21 270.05 

0.00 189.59 254.86 

10.00 189.21 257.33 

20.00 188.08 245.72 

30.00 186.21 243.25 

40.00 183.62 233.47 

50.00 180.35 227.39 

60.00 176.44 217.98 

70.00 171.91 209.20 

80.00 166.84 199.03 

90.00 161.27 188.00 

100.00 155.27 176.25 
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New data 

The outcome of e s p e c i a l l y t e s t e has l e d to a r e v a l u a t i o n of the prob

lem-cases. I t has been decided to add an e x t r a t e s t to i n v e s t i g a t e the 

behaviour of a c o a s t l i n e l i k e t e s t e , but only with a maximum r e l a t i v e 

angle j u s t s m a l l e r than 45 degrees. Therefore s e t ( C ) has been chosen. 

The t e s t - c a s e s f o r the s i t u a t i o n of S y l t (under o b l i q u e l y i n c i d e n c i n g 

waves) have been maintained. However the angle of wave incidence has 

been chosen s m a l l e r so that the r e l a t i v e angles do not pass the 

45 degrees l i m i t . 
The data i s given i n Data Table 2, 

Data Table 2 s e t ( C ) S y l t 7 2 S y l t 7 8 

Top of the f i l l [m] 150 222 159 

Width of the f i l l [m] 100 216 289 

Volume of the f i l l [mM lEe 7.2E5 9.8E5 

maximum c o a s t l i n e angle [deg] 42 31 18 

c o a s t a l constant [m^/yr/rad] 5e4 5e5 5e5 

Test-problems, continued 

Tes t 8 : 

C h a r a c t e r i s t i c s : 
* s e t ( C ) , thus moderate geometry angles 

* s i n u s o i d a l r e l a t i o n 

* (1)0=0 degrees, thus moderate r e l a t i v e angles 

As mentioned t h i s t e s t has to y i e l d a s t a b l e computation, s i n c e the 

maximum c o a s t l i n e angle doe not pass the 45 degrees l i m i t and 

(1)0=0 degrees. 

The behaviour of t h i s c o a s t l i n e i n time i s given by the programme out

put . 

-33-



GaussLine Experimental use 

GaussLine 

t= 0.4GG0yr Problen; t e s t s 

P r e s s CReturn] to continue... 

i02n 
••"Wn 

Data of t= 0. 4Q0Gyr; 

Nuner ica1; y<0) = 101.81n 

Analyt i c a l ; y<0> = 94.79n 

Point of C F l ; x= 158.24n 

Nearest GrPo; K= 160.OOn 

Nuner i c a l ; y= 54.74n 

ftnalytical; y= 56.S6n 

GaussLine Conpare 

t= O.saoOyr Problen: test8 

P r e s s [Return] to continue. 

Data of t= 0.8000yr; 

Nunerical; y<0) = 79.33n 

finalyt i c a l ; y<0) = 74.93n 

Point of C F l ; x= 200.20n 

Nearest QrPo; x= 200.OOn 

Nune r i c a l : y= 44.67n 

A n a l y t i c a l ; y= 45.49n 

/ \ 
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GaussLine Conpare 

t= I.OOOOyr Problen: testa 

P r e s s CReturnl to continue, 

Data of t= 1,GOOOyr; 

Nunerical; y<0): 72,25n 

ftnalytical; y<0)= 68,75n 

Point of C F l ; 

Nearest QrPo; 

Nunerical; 

ftnalyt i c a 1 : 

y<0) 

x= 218.17H 

x= 220.OOn 

y= 40.73n 

y= 41.35M 

GaussLine Conpare 

t= 2.0000yr Problen; t e s t s 

P r e s s CReturn] to continue, 

Data of t= 2.GOOOyr 

Nune r i c a l : y<0)= 

A n a l y t i c a l ; y<0)= 

Point of C F l ; x= 291.89n 

Nearest QrPo; x= 290.OOn 

Nune r i c a l : 

A n a l y t i c a l : 

52.88n 

51.39n 

y= 31.22n 

y= 31.37M 
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GaussLine 
**** Problem: t e s t s **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [ r a d ] 

-:oblem Data — 

2.00 

1000000 

26.60 

500000.00 

0.27 

0.0000 

GaussLine 

Time step 

G r i d d i s t a n c e 

Number of p o i n t s 

Data f o r Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0010 

10.00 

117 

GaussLine 

x-coordinate 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 48.46 49.69 

-90.00 49.00 50.28 

-80.00 49.50 50.81 

-70.00 49.93 51.29 

-60.00 50.32 51.71 

-50.00 50.64 52 .06 

-40.00 50.91 52.35 

-30.00 51.12 52 . 58 

-20.00 51.27 52 .75 

-10.00 51.36 52.84 

0.00 51.39 52 .88 

10.00 51.36 52 .84 

20.00 51.27 52 .75 

30.00 51.12 52.58 

40.00 50.91 52 .35 

50.00 50.64 52 .06 

60.00 50.32 51.71 

70.00 49.93 51.29 

80.00 49.50 50.81 

90.00 49.00 50.28 

100.00 48.46 49.69 

[m: 

As can be seen from the p i c t u r e s t h i s test-problem behaves r a t h e r 

w e l l . No s t a b i l i t y problems occur. The n u m e r i c a l l y computed c o a s t l i n e 

protrudes more seaward as al r e a d y explained i n t e s t 5 a . 

Another e f f e c t can be noti c e d a l s o . When a long computation p e r i o d i s 

chosen the numerical and a n a l y t i c a l s o l u t i o n tend to come together 

again. T h i s can be explained by the decreasing c o a s t l i n e angles i n 

time. When the curve i s s u f f i c i e n t l y f l a t t e n e d i t w i l l f o l l o w the 

a n a l y t i c a l s o l u t i o n again. This i s only v a l i d for symmetrical prob

lems . 
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SYit72: 

C h a r a c t e r i s t i c s : 

* S y l t 7 2 , thus moderate geometry angles 
* s i n u s o i d a l r e l a t i o n 

* (t)0=-10 degrees, thus moderate r e l a t i v e angles 

t i i ' m o d e ° ' = '̂ ^ -'-^ t h i s t e s t but 
the model f o r c e s a smaller angle of wave incidence. 

GaussLine 
Conpare 

t= 0.599Qyr Problen; s y l t 7 2 

P r e s s tReturnl to continue 

Data of t= 0,5990yr; 

Nu n e r i c a l ; y(0)= 132.23M 

A n a l y t i c a l ; y<o>= 125.22n 

Point of C F l ; x= 382.96n 

Nearest GrPo; x= 380.OOn 

Nune r i c a l : yz 77,30n 

A n a l y t i c a l : y= 76.53n 

\ 

2120n 

GaussLine 
P i c t u r e 

t= l,4000yr Problen: s y l t 7 2 

P r e s s tReturn) to contin 

95M 

/ 

Data of t= 1.4000yr 

Nunerical; y(0)= 

A n a l y t i c a l y(0) = 

Point of C F l ; 

Nearest GrPol 

Nunerical: 

A n a l y t i c a l ; 

94.88M 

90.56n 

x= 529.59n 

x= 530.OOn 

y= 5S.95n 

y= 54,88n 
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GaussLine 

**** Problem: s y l t 7 2 **** 

GaussLine Problem Data 
Period a f t e r placement of the f i l l [ y r ] : 1.40 

Volume of the f i l l [m3] : 720000 

P r o f i l e height [m] : 5.99 

C o a s t a l constant [m3/yr/rad]: 500000.00 
F i c t i v e i n i t i a l period [ y r ] : 0.28 

Angle of wave incidence [ r a d ] : -0.1745 

GaussLine Data for Numerical Computation 

Time step [ y r ] : 0.0003 
G r i d d i s t a n c e [m] : 10.00 
Number of p o i n t s [-] : 212 

GaussLine R e s u l t s from Computation 
x-coordinate s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) [m] 

-100.00 88.95 93.05 
-90.00 89.26 93.40 

-80.00 89.53 93.71 

-70.00 89.77 93.99 
-60.00 89.98 94.23 

-50.00 90.15 94.43 

-40.00 90.30 94.59 

-30.00 90.41 94.72 

-20.00 90.49 94.81 

-10,00 90.54 94.86 
0.00 90.56 94.88 

10.00 90.54 94.86 

20.00 90.49 94.80 

30.00 90.41 94.71 
40.00 90.30 94.58 

50.00 90.15 94.41 

60.00 89.98 94.21 

70.00 89.77 93.97 
80.00 89.53 93.69 

90.00 89.26 93.39 

100.00 88.95 93.04 

The programme output shows the p o s i t i o n of the c o a s t l i n e a t t=0.6yr 

and t=1.4yr, which corresponds to the measured s e r i e s 72. t2 and 72. t3 

(see, S e ction D2.1). From the q u a n t i t a t i v e output i t can be seen t h a t 

in t h i s s i t u a t i o n d i f f e r e n c e s i n c o a s t l i n e p o s i t i o n occur of about 5m 
at t=1.4yr. 
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Test78a and test78b: 
Character i s t i c s : 

* SYlt78, thus small geometry angles 

* s i n u s o i d a l r e l a t i o n 
* (1)0=-10 degrees, thus moderate r e l a t i v e angles 

For t h i s test-problem, which b e t t e r had been named S y l t 7 8 , the same 

remarks are v a l i d as for the Sylt72 problem. 

GaussLine Conpare 

t= 0.iQ04yr Probleni test78a 

P r e s s CRaturn] to continue... 

5Bn 

Data of t= 0. 1004yr; 

N u n e r i c a l : y ( 0 ) = 149.66n 

Analyt i c a l ; y<0> = 148,83n 

Point of C F l ; K= 308.74n 

Nearest GrPol x= 310.OOn 

Nunerical; y= 89.89n 

A n a l y t i c a l ; y= 89.90n 
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GaussLine 
**** Problem: te s t 7 8 a **** 

GaussLine 

Period a f t e r placement of the f i l l [ y r ] 

Volume of the f i l l [m3] 

P r o f i l e height [m] 

C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l period [ y r ] 

Angle of wave incidence [rad] 

Problem Data — 

0.10 

980000 

8.51 

500000.00 

0.71 

-0.1745 

GaussLine 

Time step 

G r i d d i s t a n c e 

Number of points 

Data for Numerical Computation 

[yr: 
[m] 

[-] 

0.0004 
10.00 
124 

GaussLine 

x-coordinate 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

X [m] y ( a n a l y t i c a l ) [m] y (numerical) 

-100.00 141.23 142.90 

-90.00 142 .64 144.25 

-80.00 143.92 145.45 

-70.00 145.06 146.50 

-60.00 146.05 147.41 

-50.00 146.89 148.16 

-40.00 147.59 148.77 

-30.00 148.13 149.22 

-20.00 148.52 149.52 

-10.00 148.76 149.67 

0.00 148.83 149.66 

10.00 148.76 149.51 

20.00 148.52 149.21 

30.00 148.13 148.75 

40.00 147.59 148.16 

50.00 146.89 147.41 

60.00 146.05 146.53 

70.00 145.06 145.50 

80.00 143.92 144.33 

90.00 142.64 143.03 

100.00 141.23 141.60 
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GaussLine 

t= l.ZQOOyr Problen; testVBb 

Pr e s s CPeturnl to continue. 

/ 

Data of t= 1. 2000yr: 

Nunerical: y<0) = 99,83n 

Analyt i c a l : y<0) = 96.97n 

Point of C F l : x= 473.75n 

Nearest GrPo: x= 470,OOn 

Nunerical: y= 59,61n 

A n a l y t i c a l : y= 59.28M 
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GaussLine 
**** Problem: test78b **** 

GaussLine 
Period a f t e r placement of the f i l l [ y r ] 
Volume of the f i l l [m3] 

P r o f i l e height [m] 
C o a s t a l constant [m3/yr/rad] 

F i c t i v e i n i t i a l p e riod [ y r ] 
Angle of wave incidence [ r a d ] 

Problem Data — 
1.20 

980000 
8.51 

500000.00 
0.71 

-0.1745 

GaussLine 

Time step 

G r i d d i s t a n c e 

Number of points 

Data f o r Numerical Computation 

[ y r ] 
[m] 

[-] 

0.0004 

10.00 

190 

GaussLine 

x-coordinate 

X 

R e s u l t s from Computation 

s h o r e l i n e p o s i t i o n 

[m] y ( a n a l y t i c a l ) [m] y (numerical) 

100.00 94.84 97.88 

-90.00 95.24 98 .28 

-80.00 95.60 98.64 

-70.00 95.92 98.95 

-60.00 96.20 99.22 

-50.00 96.44 99.44 

-40.00 96.63 99.61 

-30.00 96.78 99.73 

-20.00 96.89 99.81 

-10.00 96.95 99.84 

0.00 96.97 99.83 

10.00 96.95 99.77 

20.00 96.89 99.66 

30.00 96.78 99.51 

40.00 96.63 99.31 

50.00 96.44 99.07 

60.00 96.20 98.78 

70.00 95.92 98.45 

80.00 95.60 98.07 

90.00 95.24 97.65 

100.00 94.84 97.19 

[m] 

Again an asymmetrical deformation can be seen from the output of the 

programme. Q u a n t i t a t i v e l y the d i f f e r e n c e s amount to about 2m (78.t2) 

and about 4m (78.t3) . 
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Conclusion 

I t can be concluded that the expected asymmetrical deformation of a 

Gaussian curved c o a s t l i n e under o b l i q u e l y i n c i d e n c i n g waves can be 

represented by t h i s model, using a s i n u s o i d a l r e l a t i o n between r e l a 

t i v e angle and sand t r a n s p o r t c a p a c i t y . 

However from the test-problems i t becomes c l e a r a l s o that a r e l i a b l e 

r e s u l t can only be obtained, i f the r e l a t i v e angle does not exceed the 

l i m i t of 45 degrees. 

A mathematical e x p l a n a t i o n for t h i s l i m i t a t i o n can be found, but i t s 

p h y s i c a l meaning i s not d i r e c t l y obvious. 
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4 Programme l i s t i n g 

GaussLine READ.ME 

T h i s floppy d i s k contains the programme f a c i l i t i e s of the GaussLine 

programme, which has been designed to compute a n a l y t i c a l l y and 

n u m e r i c a l l y the behaviour of a b e a c h f i l l with the shape of a Gaussian 

curve. 

For more information on the t h e o r e t i c a l background see the programme 

documentation "Computer programme GaussLine". 

The GaussLine programme i s a v a i l a b l e one two floppy d i s k s . The f i r s t 

one ( t h i s d i s k ) contains the programme f a c i l i t i e s . The second one 

co n t a i n s the d a t a f i l e s of the t e s t s descibed i n the documentation. 

I t i s most convenient to i n s e r t the programme floppy i n d r i v e B: and 

and the data floppy i n d r i v e A:. 

When a hard disk (C:) i s a v a i l a b l e i t can be advised to copy a l l 

f i l e s of t h i s programme floppy to a s u b d i r e c t o r y on the hard d i s k . 

Then the data floppy can be used from d r i v e A: a l s o . 

To s t a r t the programme (thus from B: or from C : , s u b d i r e c t o r y ) the 

command GAUSS can be typed when the P e r s o n a l Computer has a 8087 

mathematical coprocessor. I f a coprocessor i s not a v a i l a b l e the 

command GLINE has to be used. 

The programme autodetects with which type of g r a p h i c a l card the PC i s 

equipped. Only a ATT400 g r a p h i c a l card can not be autodetected and 

t h e r e f o r e has to be s p e c i f i e d i n the f i l e GSLCFG.DEF. T h i s f i l e can 

be found on t h i s programme floppy. There i t can a l s o be s p e c i f i e d i f 

another d a t a d r i v e ( i n s t e a d of A:) has to be used by the programme. 

D e s c r i p t i o n of the other f i l e s on t h i s programme floppy: 

GLINE.EXE — Programme executable (no 8087 coprocessor) 

GAUSS.EXE — Programme executable (8087 coprocessor) 

GSLNUM.DEF — Default f i l e numerical data 

GSLCFG.DEF — Default f i l e c o n f i g u r a t i o n of PC 

GSLEXP.TXT — Text f i l e e xplanation 

GSLFLG.DAT — Data f i l e flagpage 

GRAPH.TPU — Turbo P a s c a l 4.0 g r a p h i c a l u n i t 

*****.BGI — S e v e r a l graphics d r i v e r s 

GaussLine 
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{ GaussLine BEGIN } 

{ T h i s programme computes c o a s t l i n e p o s i t i o n s according to the one- } 

{ l i n e s c h e m e t i z a t i o n . The outcome of an a n a l y t i c a l method u s i n g a } 

( l i n e a r r e l a t i o n between the angle of wave incidence and the sand } 

( t r a n s p o r t c a p a c i t y can be compared with a numerical method using } 

{ a s i n u s o i d a l r e l a t i o n . } 

{ GausLine 

PROGRAM GaussLine; 

USES C r t , DOS, Graph, P r i n t e r ; 

CONST nmax = 1000; 

TYPE CLine = ARRAY [ -nmax.. nmax ] OF r e a l ; 

VAR 

VAR 

VAR 

FName = s t r i n g [ 9] 
OName = s t r i n g [ 3 0 ] ; 

{ **** Problem V a r i a b l e s **** 

dx : REAL; { x - g r i d d i s t a n c e 

dt : REAL; { time step 

h : REAL; ( p r o f i l e height 

npts : INTEGER; { number of g r i d p o i n t s 

nstep INTEGER; { number of time steps 

PbNane FN^-ne; { problem name 
phiO REAL; { angle of wave incidence 

s REAL; { c o a s t a l constant 

t REAL; c time 

T i REAL; { i n i t i a l period 

te REAL; { computation period 

Tf REAL; { top of the f i l l at t=0 

t o REAL; { s t a r t i n g time 

Vf REAL; { volume of the f i l l 

Wf REAL; { width of the f i l l at t=0 

X REAL; { x-coordinate 
yao CLine; { o l d s h o r e l i n e a n a l y t i c a l 

yan CLine; { new s h o r e l i n e a n a l y t i c a l 

yno CLine; { o l d s h o r e l i n e numerical 

ynn : CLine; { new s h o r e l i n e numerical 

{ **** A u x i l a r y V a r i a b l e s **** 

DD : s t r i n g [ 2 ;{ data d r i v e 

eWf : REAL; ( width of the f i l l a t t=t 

f l a g : BOOLEAN; { flagpage 
iview : INTEGER; C i n t e r v a l s c r e e n i/o 

l i n : BOOLEAN; { l i n e a r or s i n u s o i d a l 

opt : CHAR; { option 
q u i t : BOOLEAN; { q u i t programme 

ynd : CLine; { l a s t drawn (num) s h - l i n e 

{ **** Graphics V a r i a b l e s **** 

GraphDr : INTEGER; { g r a p h i c s d r i v e r 

GraphMo : INTEGER; ( gra p h i c s mode 

XScale : REAL; ( x - s c a l e f a c t o r 

Xsmax : INTEGER; [ t o t a l number of x - p i x e l s 

•} 

turbo u n i t s } 

a r r a y s i z e } 

c o a s t l i n e } 

f i l e name } 

option name } 

-45-



GaussLine Programme l i s t i n g 

XZero : INTEGER; { x-zero a x i s 

Y S c a l e : REAL; { y - s c a l e f a c t o r 

Ysmax : INTEGER; { t o t a l number of y - p i x e l s 

YZero : INTEGER; { y-zero a x i s 

c **** In c l u d e L i b r a r i e s **** 

C$1 a : T X T P R 0 C . L I B } { t o o l s t e x t lay-out 

{$1 a : A N A P R 0 C . L I B } { t o o l s a n a l y t i c a l s o l u t i o n 

{$1 a :NUMPR0C.LIB} { t o o l s numerical s o l u t i o n 

{$1 a : G R F P R 0 C , L I B } { t o o l s g r a p h i c s lay-out 

{$1 a : I - 0 P R 0 C . L I B } { t o o l s input/output 

{$1 a rINIPROC.LIB} ( i n i t a t i o n options 

{$1 a : 0 P T P R 0 C . L I B } { programme options 

BEGIN 

Text_screen( 'normal'); 

C o n f i g _ d e f a u l t s ; 

I n i t i a t e _ g r a p h i c s ; 

Draw_flag; 

RestoreCrtMode; 

quit : = FALSE; 

REPEAT 

C l r S c r ; 

SkLn( 3 ) ; 

T o p _ t i t l e ( 'Main Menu' 

SkLn( 3 ) ; Blank( 6 ) ; 

i n v e r s ( ' B ' ) ; w r i t e ( 

SkLn( 2 ) ; Blank{ 6 ) ; 

i n v e r s ( ' A ' ) ; w r i t e { 

SkLn( 2 ) ; Blank( 6 ) ; 

i n v e r s ( ' C ' ) ; w r i t e ( 

SkLn( 2 ) ; Blank( 6 ) ; 

i n v e r s ( ' P ' ) ; w r i t e ( 

SkLn( 2 ) ; Blank( 6 ) ; 

i n v e r s ( ' Q ' ) ; w r i t e ( 

SkLn( 3 ) ; Blank( 6 ) ; 

E x p l a n a t i o n ' ) ; 

A n a l y t i c a l S o l u t i o n ' ) ; 

Compare Numerical and A n a l y t i c a l S o l u t i o n ' 

P i c t u r e R e s u l t of Computation'); 

Quit GaussLine Programme E x e c u t i o n ' ) ; 

' ) ; Write( ' S e l e c t the Option of Your Choice » > 

opt:= readkey; w r i t e ( o p t ) ; 

CASE opt OF 

' e' 

'a' 

'c' 
'P' 
•q' 

E x p l a i n ; 

Analyt; 

Compare; 

P i c t u r e ; 

quit:= t r u e ; 

'E' , 

'A' , 

•C' , 

'Q' , 

END; 

UNTIL q u i t ; 

CloseGraph; 

C l r S c r ; SkLn( 2 ) ; T o p _ t i t l e ( 'End'); SkLn( 1 ) ; 

Blank( 3 ) ; W r i t e l n { ' End of GaussLine Programme E x e c u t i o n . ' ) ; 

Blank( 3 ) ; Wr i t e l n ( ' Have a n i c e day.'); 
END, 

{ GausLine END } 
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{ TXTPROC.LIB 

( T h i s l i b r a r y c o n t a i n s some t o o l s 

{ scr e e n . 

BEGIN 

for w r i t i n g messages to the te x t 

{ TXTPROC.LIB 

( PROC Tex t _ s c r e e n 

{ PROC i n v e r s 

{ PROC SkLn 

{ PROC Blank 

[ PROC T o p _ t i t l e 

{ PROC E x p l a i n _ s c r e e n 

CONTENTS 

Text scre e n i n i t i a t i o n 

Reverse video 
New l i n e s 

Spaces 

T i t l e l i n e 
Screen for option E x p l a i n 

{ TXTPROC.LIB 

TYPE S t r l 2 = s t r i n g [ 1 2 ] ; 

Str70 = s t r i n g [ 70] ; 

PROCEDURE Text_Screen( Mode : S t r l 2 ) ; 

BEGIN 

TextColor( Y e l l o w ) ; 

TextBackground( B l a c k ) ; 

I F mode = 'reverse' THEN 

BEGIN 

TextColor( B l a c k ) ; 

TextBackground( Y e l l o w ) ; 

END; 

END; 

PROCEDURE i n v e r s ( Message : S t r 7 0 ) ; 

BEGIN 

Text_Screen( ' r e v e r s e ' ) ; 

w r i t e ( Message); 

Text_Screen( 'normal'); 

END; 

PROCEDURE SkLn( n : INTEGER); 

VAR i : INTEGER; 

BEGIN 

FOR i:= 1 TO n DO w r i t e l n ; 

END; 

PROCEDURE Blank( n : INTEGER); 

VAR i : INTEGER; 

BEGIN 

FOR i : = l TO n DO w r i t e ( ' ' ) ; 

END; 

PROCEDURE T o p _ t i t l e ( option : s t r l 2 ) ; 

VAR i : INTEGER; 

BEGIN 

Blank( 2 ) ; 

w r i t e ( • — ' ) ; 

w r i t e ( 'GaussLine'); 

w r i t e ( ' ' ) ; 

For i : = l TO ( 39- Length( o p t i o n ) ) DO w r i t e ( ' - ' ) ; 

w r i t e ( ' ' ) ; 
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w r i t e ( o p t i o n ) ; 

w r i t e l n ( ' ' ) ; 

END; 

PROCEDURE E x p l a i n _ s c r e e n ( i : INTEGER); 

BEGIN 

C l r S c r ; 

SkLn( 1 ) ; T o p _ t i t l e ( ' E x p l a i n ' ) ; 

Blank( 57); w r i t e ( 'PAGE ', i : 2 ) ; 

SkLn( 1 ) ; 

END; 

{ TXTPROC.LIB END } 
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{ ANAPROC.LIB BEGIN 

{ T h i s l i b r a r y c o ntains some t o o l s for the computation of the 

J a n a l y t i c a l s o l u t i o n of the d i f f u s i o n equation for the s p e c i f i c 
1 i n i t i a l c o n d i t i o n of a s t o c k - p i l e type b e a c h f i l l , 

{ ANAPROCLIB 
V CONTENTS 

I FUNC CA : Time dependent c o e f f i c i e n t 

{ FUNC CB : Time dependent c o e f f i c i e n t 

{ PROC Anly : C o n s t r u c t i o n of the a n a l y t i c a l s o l u t i o n 

C ANAPROCLIB 

FUNCTION CA( t : REAL) : REAL; 
BEGIN 

CA:= Vf/ s q r t ( 4* P i * h* s*( t+ T i ) ) ; 
END; 

FUNCTION CB( t : REAL) : REAL; 
BEGIN 

CB:= h/( 4* s*( t+ T i ) ) ; 
END; 

PROCEDURE Anly( VAR ya: CLine; 

t : REAL; 

np: INTEGER); 

VAR i : INTEGER; 
BEGIN 

x:= 0; 
FOR i:= 0 TO np DO 
BEGIN 

I F x> 4* s q r t ( 0,5/ CB( t ) ) THEN ya[ i ] : = 0 

ELSE ya[ i ] : = CA( t ) * exp( -CB( t ) * x* x ) ; 
y a [ - i ] : = ya[ i ] ; 
x:= x+ dx; 

END; 
END; 

{ ANAPROC.LIB 
END } 
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{ NUMPROC.IIB BEGIN 

[ T h i s l i b r a r y c o n tains some t o o l s for the computation of the 

{ numerical s o l u t i o n of the d i f f u s i o n equation as i t appears i n 

{ s h o r e l i n e computations ( o n e - l i n e model). 

{ NUMPROC.LIB 

{ FUNC dydx 

[ FUNC phiOr 

{ FUNC S l _ l i n 

{ FUNC S l _ s i n 

{ PROC F T C S _ l i n 

{ PROC FTCS_sin 

{ PROC S t a b i l i t y _ c h e c k 

{ NUMPROC.LIB 

CONTENTS 
C o a s t l i n e d i r e c t i o n 
R e l a t i v e angle of wave i n c i d e n c e 
Longshore sand t r a n s p o r t l i n e a r r e l a t i o n 
Longshore t r a n s p o r t s i n u s o i d a l r e l a t i o n 
Forward time c e n t r a l space using S l _ l i n 
Forward time c e n t r a l space using S l _ s i n 
Check on numerical s t a b i l i t y 

FUNCTION dydx( VAR y : CLine; 

i : INTEGER) : REAL; 
BEGIN 

dydx:= ( y[ i+ 1 ] - y[ i - l ] ) / ( 2* dx); 
END; 

FUNCTION phiOr( VAR y : CLine; 

i : INTEGER) : REAL; 
BEGIN 

phiOr := a r c t a n ( dydx( y, i ) ) - phiO; 
END; 

FUNCTION S l _ l i n ( VAR y : CLine; 

i : INTEGER) : REAL; 
BEGIN 

S l _ l i n : = - s * dydx( y, i ) ; 
END; 

FUNCTION S l _ s i n ( VAR y : CLine; 

i : INTEGER) : REAL; 
BEGIN 

Sl_sin:=: -0.5* s* s i n ( 2* phiOr{ y, i ) ) ; 
END; 

PROCEDURE F T C S _ l i n ( VAR yn : CLine; 

VAR yo : CLine; 

np : INTEGER); 

VAR i : INTEGER; 

BEGIN 

FOR i:= -np TO np DO 

yn[ i ] : = yo[ i ] - dt/( 2* h* d x ) * 

( S l _ l i n ( yo, i+ 1 ) - S l _ l i n ( yo, i - 1 ) ) ; 
END; 

PROCEDURE FTCS_sin( VAR yn : CLine; 

VAR yo : CLine; 

np : INTEGER); 

VAR i : INTEGER; 

BEGIN 

FOR i:= -np TO np DO 
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yn[ i ] : = YO[ i ] - dt/( 2* h* d x ) * 
( S l _ s i i ( yo, i+ 1 ) - S l _ s i n ( yo, i - 1 ) ) ; 

END; 

PROCEDURE S t a b i l i t y _ c h e c k ( VAR dt REAL; 

OName); method 

VAR c r i t : REAL; 

ch : CHAR; 

BEGIN 

I F method = 'FTCS' THEN 

BEGIN 

c r i t : = 0.5* h/ s* sqr( dx); 

I F dt> c r i t THEN 

BEGIN 

SkLn( 2 ) ; 

T o p _ T i t l e ( ' S t a b i l i t y ' ) ; 

Blank( 2 ) ; i n v e r s ( 'warning:'); 

w r i t e l n ( ' Time Step too b i g ' ) ; 

dt:= 0.5* c r i t ; 

Blank( 2 ) ; w r i t e l n ( 'Standard c o r r e c t i v e a c t i o n has been taken.') 

Blank( 2 ) ; w r i t e l n ( 'New time step: ', dt: 8: 5 ) ; 

Blank( 2 ) ; w r i t e ( 'Press [Return] to continue... ' ) ; ch:= readkey 

END; 

END; 

END; 

{ NUMPROC.LIB END } 
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GRPPROC.LIB BEGIN 

T h i s l i b r a r y c o n t a i n s some t o o l s for w r i t i n g t e x t to and drawing 

p i c t u r e s on the g r a p h i c a l s c r e e n . 

GRFPROC.LIB 

FUNC GSPX 

FUNC GSPY 

PROC Ana d i s p l a y 

PROC Num d i s p l a y 

PROC Time d i s p l a y 

PROC Graph window 

PROC C l e a r window 

PROC I n i t i a t e g r a p h i c s 

PROC Draw boundary 

PROC Draw c o a s t l i n e 

PROC Del c o a s t l i n e 

CONTENTS 

G r a p h i c a l x-coordinate ( p i x e l number) 
G r a p h i c a l y-coordinate ( p i x e l number) 
D i s p l a y data a n a l y t i c a l s o l u t i o n 
D i s p l a y data numerical s o l u t i o n 
D i s p l a y running time 

Draw t e x t window on g r a p h i c a l s c r e e n 
C l e a r window from g r a p h i c a l s c r e e n 
I n i t i a t i o n of g r a p h i c a l system 
Draw GaussLine window 
Draw computed c o a s t l i n e 
E r a s e drawn c o a s t l i n e 

{ GRFPROC.LIB - } 

FUNCTION GSPX( f r a c :REAL) : INTEGER; 

BEGIN 

GSPX:= Round( XsMax* f r a c ) ; 

END; 

FUNCTION GSPY( f r a c :REAL) : INTEGER; 

BEGIN 

GSPY:= Round( YsMax* f r a c ) ; 

END; 

PROCEDURE Ana_display; 

VAR TStr : S t r i n g [ 7 ] ; 

XCf : REAL; 

XStr : s t r i n g [ 8 ] ; 

YCf : REAL; 

YStr : s t r i n g [ 8 ] ; 

BEGIN 

S t r ( yao[ 0 ] : 8: 2, Y S t r ) ; 

OutTextXY( 5, GSPY( 0.05), ' t= O.OOOOyr: y ( 0 ) = '+ YStr+ 'm') ; 

XCf:= s q r t ( 0.5/ CB( 0 ) ) ; 

S t r ( XCf: 8: 2, X S t r ) ; 

OutTextXY( 5, GSPy( 0.09), 'Point of C F l : x='+ XStr+ 'm'); 

YCf:= CA( 0 ) * exp( -CB( 0 ) * XCf* XCf); 

S t r ( YCf: 8: 2, Y S t r ) ; 

OutTextXY( 5, GSPY( 0.13), ' y='+ YStr+ 'm'); 

S t r ( yan[ 0 ] : 8: 2, Y S t r ) ; 

S t r ( t e : 7: 4, T S t r ) ; 

OutTextXY( 5, GSPY( 0.21), 't='+ TStr+ 'yr: y(0)='+ YStr+ 'm'); 

XCf:= s q r t ( 0.5/ CB( t e ) ) ; 

S t r ( XCf: 8: 2, X S t r ) ; 

OutTextXY( 5, GSPY( 0.25), 'Point of C F l : x='+ XStr+ 'm'); 

YCf:= CA( t e ) * exp( -CB( t e ) * XCf* X C f ) ; 

S t r ( YCf: 8: 2, Y S t r ) ; 

OutTextXY( 5, GSPY( 0.29), ' y='+ YStr+ 'm'); 

END; 
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PROCFDURE Num_display; 

VAR NCf : INTEGER; 

XCf : REAL; 

TStr : s t r i n g [ 7] 

XcStr : s t r i n g [ 8] 

YaStr : s t r i n g [ 8] 

YnStr : s t r i n g [ 8] 

BEGIN 

S t r ( t : 7: 4, T S t r ) ; 

OutTextXY( 5, GSPY( 0.05), 'Data of t='+ TStr+ ' y r : ' ) ; 

S t r ( ynn[ 0 ] : 8: 2, Y n S t r ) ; 

OutTextXY( 5, GSPY( 0.09), ' Numerical: y(0)='+ YnStr+ 'm'); 

S t r ( yan[ 0 ] : 8: 2, Y a S t r ) ; 

OutTextXY( 5, GSPY( 0.13), ' A n a l y t i c a l : y(0)='+ YaStr+ 'm'); 

XCf:= s q r t ( 0.5/ CB( t ) ) ; 

S t r ( XCf: 8: 2, X c S t r ) ; 

OutTextXY( 5, GSPY( 0.18), 'Point of C F l : x='+ XcStr+ 'm'); 

NCf:= round( XCf/ d x ) ; 

S t r ( Ncf* dx: 8: 2, X c S t r ) ; 

OutTextXY{ 5, GSPY( 0.22), 'Nearest GrPo: x='+ XcStr+ 'm'); 

S t r ( ynn[ NCf]: 8: 2, Y n S t r ) ; 

OutTextXY( 5, GSPY( 0.26), ' Numerical: y='+ YnStr+ 'm'); 

S t r ( yan[ NCf]: 8: 2, Y a S t r ) ; 

OutTextXY( 5, GSPY( 0.30), ' A n a l y t i c a l : y='+ YaStr+ 'm'); 

END; 

PROCEDURE Time_display( t : REAL); 

VAR TStr : s t r i n g [ 7 ] ; 

BEGIN 

S t r ( t : 7: 4, T S t r ) ; 

OutTextXY( 2, GSPY( 0.05), 't='+ TStr+ ' y r ' ) ; 

END; 

PROCEDURE Graph_window( purpose : OName; 

message : OName); 

VAR ch : CHAR; 
BEGIN 

I F (purpose= 'anadat') OR (purpose= 'numdat') 

OR (purpose= ' p i c d a t ' ) THEN 
BEGIN 

SetViewPort( GSPX( 0.60), GSPY( 0.15), GSPX( 0.98), GSPY( 0.46), 

C l i p O n ) ; 
ClearViewPort; 

SetViewPort( 0, 0, XsMax, YsMax, C l i p O n ) ; 
Rectangle( GSPX( 0.60), GSPY( 0.15), GSPX( 0.98), GSPY( 0 . 4 6 ) ) ; 
SetViewPort( GSPX( 0.60), GSPY( 0.15), GSPX( 0.98), GSPY( 0.46), 

C l i p O n ) ; 

I F purpose= 'anadat' THEN a n a _ d i s p l a y ELSE Num_display; 
END; 

I F purpose = 'continue' THEN 
BEGIN 

SetViewPort( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 
ClearViewPort; 

SetViewPort( 0, 0, XsMax, YsMax, C l i p O n ) ; 
Rectangle( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35)); 
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SetViewPort( 10, GSPy( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 
OutTextXY( 5, GSPY( 0.05), 'Press [Return] to c o n t i n u e . . . ' ) ; 
ch:= Readkey; 

END; 

I P purpose = 'normal' THEN 

SetViewPort( 0, 0, XsMax, YsMax, C l i p O n ) ; 
I F purpose = 'pbname' THEN 
BEGIN 

SetViewPort( GSPX( 0.28), GSPY( 0.15), GSPX( 0.55), GSPY( 0.23), 
C l i p o n ) ; 

ClearViewPort; 

SetViewPort( 0, 0, XsMax, YsMax, C l i p O n ) ; 

Rectangle( GSPX( 0.28), GSPY( 0.15), GSPX( 0.55), GSPY( 0 . 2 3 ) ) ; 
SetViewPort( GSPX( 0.28), GSPY( 0.15), GSPX( 0.55), GSPY( 0.23), 

C l i p o n ) ; 

OutTextXY( 5, GSPY( 0.05), 'Problem: '+ PbName); 
END; 

I F purpose = 'time' THEN 
BEGIN 

SetViewPort( 10, GSPY( 0.15), GSPX( 0.25), GSPY{ 0.23), C l i p O n ) ; 
ClearViewPort; 

SetViewPort( 10, GSPY( 0.15), GSPX( 0.25), GSPY( 0.23), C l i p O n ) ; 
I F message = '' THEN Time_display( t ) 
ELSE OutTextXY( 5, GSPY( 0.05), message); 

END; 

I F purpose = 'working' THEN 
BEGIN 

SetViewPort( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 
ClearViewPort; 

SetViewPort( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 
OutTextXY( 2, GSPY( 0.05), message); 

END; 
END; 

PROCEDURE Clear_window( purpose : OName); 

BEGIN 

I F purpose = 'continue' THEN 

SetViewPort( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 

I P purpose = 'normal' THEN 

SetViewPort( 0, 0, XsMax, YsMax, C l i p O n ) ; 

I F purpose = 'numdat' THEN 

SetViewPort( GSPX( 0.60), GSPY( 0.15), GSPX( 0.98), GSPY( 0.46), 

C l i p O n ) ; 

I P purpose = 'time' THEN 

SetViewPort( 10, GSPY( 0.15), GSPX( 0.25), GSPY( 0.23), C l i p O n ) ; 

I P purpose = 'working' THEN 

SetViewPort( 10, GSPY( 0.28), GSPX( 0.4), GSPY( 0.35), C l i p O n ) ; 

ClearViewPort; 

END; 

PROCEDURE I n i t i a t e _ g r a p h i c s ; 

VAR HiMode : INTEGER; 

LoMode : INTEGER; 

ChSize : Word; 

BEGIN 

In i t G r a p h ( GraphDr, GraphMo, ' ' ) ; 
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GetModeRange( GraphDr, LoMode, HiMode); 
SetGraphMode( HiMode); 
Xsmax:= GetMaxX; 
Ysmax:= GetMaxY; 
ChSize:= 1; 

S e t T e x t J u s t i f y ( L e f t T e x t , BottomText); 

S e t T e x t S t y l e ( DefaultFont, H o r i z D i r , C h S i z e ) ; 

S e t L i n e S t y l e ( S o l i d L n , 0, NormWidth); 

END; 

PROCEDURE Draw_Boundary( option: OName); 

BEGIN 

S e t L i n e S t y l e ( S o l i d l n , 0, ThickWidth); 

Rectangle( 0, 0, Xsmax, GSPY( 0 . 1 2 ) ) ; 

Rectangle( 0, GSPY( 0.12), Xsmax, Ysmax); 

S e t L i n e S t y l e ( S o l i d L n , 0, NormWidth); 

OutTextXY( 10, GSPy( 0.09), 'GaussLine'); 

OutTextXY( GSPX( 0.65), GSPY( 0.09), o p t i o n ) ; 

END; 

PROCEDURE Draw_coastline( VAR y: C L i n e ) ; 

VAR HStr : s t r i n g [ 6 ] ; 

i : INTEGER; 

xp : INTEGER; 

yp : INTEGER; 

BEGIN 

MoveTo( 0, YZero); 

FOR i:= -npts TO npts DO 

BEGIN 

x:= i * dx; 

xp:= trunc( x/ XScale)+ XZero; 

yp:= - t r u n c ( y[ i ] / Y S c a l e ) + YZero; 

LineTo( xp, y p ) ; 

END; 

IP NOT f l a g THEN 

BEGIN 

xp:= GSPX( 0.48); 

yp:=-GSPY( 0.00)- trunc( y[ 0 ] / Y S c a l e ) + YZero; 

S t r ( y[ 0 ] : 4: 0, H S t r ) ; 

OutTextXY( xp, yp, HStr+ 'm'); 

HStr:= '0'; 

OutTextXY( GSPX( 0.5), GSPY( 0.95), HStr+ 'm'); 

S t r ( -npts* dx: 6: 0, H S t r ) ; 

OutTextXY( 2, GSPY( 0.95), HStr+ 'm'); 

xp:= GSPX( 0.90); 

yp:= GSPY( 0.95) ; 

S t r ( npts* dx: 6: 0, H S t r ) ; 

OutTextXY( xp, yp, HStr+ 'm'); 

END; 

END; 

PROCEDURE D e l _ c o a s t l i n e ( VAR y: c l i n e ) ; 

VAR DrawColor : word; 

BEGIN 

DrawColor:= GetColor; 

SetColor( GetBkColor); 
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D r aw_coastline( y ) ; 
SetC o l o r ( DrawColor); 

END; 

{ GRFPROC.LIB END } 
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- — I-OPROC.LIB BEGIN 

T h i s l i b r a r y c o n t a i n s some t o o l s for I/O to scree n and d i s k . 

,— I -•OPROC.LIB 

FUNC E x i s t s 

PROC Name_list 

PROC Skip_char 

PROC Ask data 

PROC Read_data 

PROC C o n f i g _ d e f a u l t s 

PROC Get_a n a l y t 

PROC Get compare 

PROC Get p i c t u r e 

PROC Get_data 

PROC Get_text 

PROC Put data 

CONTENTS 

Check problem-name 

D i s p l a y e x i s t i n g problem-names 

Read from f i x e d p o s i t i o n 

Read data from keyboard 

Read data from f i l e on d i s k 

Get c o n f i g u r a t i o n of PC 

Obtain input data for option Analyt 

Obtain input data for option Compare 

Obtain input data for option P i c t u r e 

Obtain data for a programme option 

Obtain t e x t for option E x p l a i n 

Write r e s u l t s to d i s k 

{ I-OPROC.LIB 

VAR NwPbm : BOOLEAN; 

WkFil : Text; 

FUNCTION E x i s t s ( PbName : FName) : BOOLEAN; 

BEGIN 

a s s i g n ( WkFil, DD+ PbName+ '.GSL'); 

C$1-} Reset( W k F i l ) ; C$I+} 

I F IOResult= 0 THEN 

BEGIN 

Close( W k F i l ) ; 

E x i s t s : = TRUE; 

END 

ELSE E x i s t s : = FALSE; 

END; 

PROCEDURE Name_li s t ; 

VAR dot : INTEGER; 

EPbNm : SearchRec; 

Nme : s t r i n g [ 9 ] ; 

BEGIN 

Blank( 4 ) ; w r i t e l n ( ' E x i s t i n g problem-names a r e : ' ) ; 

F i n d F i r s t ( DD+ '*.GSL', Archive, EPbNm); 

WHILE DosError= 0 DO 

BEGIN 

dot:= Pos( '.', EPbNm.Name); 

Nme:= Copy( EPbNm.Name, 1, dot-1); 

Blank( 8 ) ; w r i t e l n ( Nme); 

FindNext( EPbNm); 

END; 

END; 

PROCEDURE Skip_char( n : INTEGER); 

VAR c : CHAR; 

i : INTEGER; 

BEGIN 

FOR i : = l TO n DO read( WkFil, c ) ; 

END; 
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PROCEDURE Ask_data( option : OName); 

VAR hCA : REAL; 

hCB : REAL; 

BEGIN 

Blank( 2 ) ; 

w r i t e l n ( ' P l e a s e supply the f o l l o w i n g input data ' ) ; 

Blank( 2 ) ; w r i t e ( 'Top of the f i l l [m] » > ' ) ; read( T f ) ; 

Blank( 2 ) ; w r i t e ( 'Width of the f i l l [m] » > ' ) ; read( Wf); 

Blank( 2 ) ; w r i t e ( 'Volume of the f i l l [m3] » > ' ) ; read( V f ) ; 

w r i t e l n ; 

Blank( 2 ) ; w r i t e ( 'Coastal constant [m3/yr/rad] » > ' ) ; read( s ) 

I F options 'Compare' THEN 

BEGIN 

Blank( 2 ) ; 

w r i t e ( 'Angle of wave incidence [deg] » > ' ) ; read(phiO); 

END; 

w r i t e l n ; 

Blank( 2 ) ; w r i t e ( 'Computation period [ y r ] » > ' ) ; read( t e ) ; 

hCB:= l / ( 2* Wf* Wf); hCA:= Tf; 

Ti:= Vf/( 4* hCA* s* s q r t ( P i * hCB)); h:= 4* hCB* s* T i ; 

phiO:= P i * phiO/ 180; 

END; 

PROCEDURE Read_data( PbName : FName); 

VAR dumx : REAL; 

i : INTEGER; 

PEGIN 

Assign( WkFil, DD+ PbName-f '.GSL'); 

SkLn( 2 ) ; Blank( 4 ) ; 

w r i t e l n ( 'Reading Data from F i l e : DD+ PbName+ '.GSL'); 

Blank( 4 ) ; w r i t e l n ( 'Please w a i t . ' ) ; 

Reset( W k F i l ) ; 

FOR i:= 1 TO 5 DO readln( W k F i l ) ; 

Skip_char( 4 9); readln( WkFil, tO); 

Skip_char( 4 9); readln( WkFil, V f ) ; 

Skip_char( 4 9); readln( WkFil, h ) ; 

Skip_char( 4 9); readln( WkFil, s ) ; 

Skip_char( 4 9); readln( WkFil, T i ) ; 

Skip_char( 4 9); readln( WkFil, phiO); 

FOR i : = l TO 3 DO readln( W k F i l ) ; 

Skip_char( 49); readln( WkFil, d t ) ; 

Skip_char( 49); readln( WkFil, dx); 

Skip_char( 4 9); readln( WkFil, n p t s ) ; 

FOR i : = l TO 5 DO readln( W k F i l ) ; 

FOR i:= -npts TO npts DO 

BEGIN 

readln( WkFil, dumx, yao[ i ] , yno[ i ] ) ; 

END; 

Close( W k F i l ) ; 

FOR i:= npts+ 1 TO nmax DO 

BEGIN 

yao[ i ] : = 0; yno[ i ] : = 0; 

y a o [ - i ] : = 0; y n o [ - i ] : = 0; 

END; 

END; 
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PROCEDURE C o n f i g _ D e f a u l t s ; 

S t r i n g [ 2 5 ] ; 

Text; 

INTEGER; 

INTEGER; 

S t r i n g [ 2 5 ] ; 

VAR d r i v e 
C f g F i l 
i 

psn 
s c r e e n 

BEGIN 

a s s i g n ( C f g F i l , 'GSLCFG.DEF'); 
Reset( C f g F i l ) ; 

FOR i:= 1 TO 12 DO readln( C f g F i l ) ; 
r e a d ln( C f g F i l , s c r e e n ) ; 
r e adln( C f g F i l , d r i v e ) ; 
c l o s e ( C f g F i l ) ; 

I F Pos( 'ATT400', screen)<> 0 THEN 
BEGIN 

GraphDr:= ATT400; GraphMo:= ATT400Hi 
END 

ELSE GraphDr:= Detect; 
psn:= Pos( ':', d r i v e ) ; 

I F psn= 0 THEN DD:='' ELSE DD:=Copy{ d r i v e , psn-1, p s n ) ; 
END; 

PROCEDURE Ge t _ a n a l y t ; 

VAR ch : CHAR; 

OK : BOOLEAN; 

BEGIN 

0K:= FALSE: 

REPEAT 

C l r S c r ; 

SkLn( 2 ) , T o p _ t i t l e ( ' A n a l y t ' ) ; SkLn( 2 ) ; 

nsk_data( ' A n a l y t ' ) ; 

SkLn( 2 ) , Blank{ 2 ) ; 

w r i t e ( ' A l l data c o r r e c t "[Y/N] : ' ) ; ch:=readkey; 

w r i t e l n ( c h ) ; 
I F ch IN [ 'Y', 'y'] THEN 0K:= TRUE; 

UNTIL OK; 
END; 

PROCEDURE Get_compare; 

VAR ch : CHAR; 

i : INTEGER; 

OK : BOOLEAN; 

tn : REAL; 

BEGIN 

C l r S c r ; 

SkLn( 2 ) ; T o p _ t i t l e ( 'Problem-name'); SkLn( 2 ) ; 

Blank( 4 ) ; 

w r i t e l n ( 'To r e s t a r t a previous problem you w i l l have to provide') 

Blank( 4 ) ; 

w r i t e l n ( 'an alr e a d y e x i s t i n g problem-name.'); 

Blank( 4 ) ; 

w r i t e l n ( 'Or you can define a new problem by providing a new'); 

Blank( 4 ) ; 

w r i t e l n ( '(not e x i s t i n g ) problem name.'); 

SkLn( 2 ) ; Blank( 4 ) ; 

w r i t e ( 'To r e s t a r t a previous problem type: ' ) ; i n v e r s ( ' E ' ) ; 
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SkLn( 2 ) ; Blank( 4 ) ; 
w r i t e ( 'Or to de f i n e a new problem type: ' ) ; i n v e r s ( ' N ' ) ; 
SkLn( 2 ) ; Blank( 4 ) ; 

w r i t e ( 'Please s p e c i f y your choice > » ' ) ; 

REPEAT ch:=readkey UNTIL ch IN [ 'E', 'e', 'N', ' n ' ] ; w r i t e l n ( c h ) ; 

I F ch IN [ 'N', 'n'] THEN 

REPEAT 

NwPbm:= TRUE; 0K:= FALSE; 
SkLn( 2 ) ; 

Blank( 4 ) ; w r i t e l n ( ' New Problem ' ) ; 

Blank( 4 ) ; w r i t e ( 'Please supply Problem-name: ' ) ; readln( PbName); 

I F E x i s t s ( PbName) THEN 

BEGIN 

SkLn( 1 ) ; Blank( 4 ) ; w r i t e ( ' ' ) ; 

in v e r s ( ' T h i s problem-name a l r e a d y e x i s t s !!! ' ) ; 
SkLn( 1 ) ; 
Name_list; 

END; 

I F PbName= '' THEN 
BEGIN 

SkLn( 1 ) ; Blank( 4 ) ; w r i t e ( ' ' ) ; 

inv e r s ( ' P l e a s e supply a problem-name !!! ' ) ; 
END; 

I F NOT E x i s t s ( PbName) AND (PbName <> •') THEN 
BEGIN 

C l r S c r ; S k L n ( 2 ) ; 

Blank( 2 ) ; w r i t e l n ( 'New Problem-name: ', PbName); 

SkLn( 1 ) ; 

tO:=0; 
REPEAT 

Ask_data( 'Compare'); 
SkLn{ 2 ) ; Blank( 2 ) ; 

wri t e ( ' A l l data c o r r e c t "[Y/N] : ' ) ; 
REPEAT ch:=readkey UNTIL ch IN [ 'Y', 'y', 'N', ' n ' ] ; 
w r i t e l n ( c h ) ; 

I F ch IN [ 'Y', 'y'] THEN 0K:= TRUE; 
UNTIL OK; 

END; 
UNTIL OK 
ELSE 
REPEAT 

NwPbm:= FALSE; 0K:= FALSE; SkLn( 2 ) ; 

Blank( 4 ) ; w r i t e l n ( ' E x i s t i n g Problem ' ) ; 

Blank( 4 ) ; w r i t e ( 'Please supply Problem-name: ' ) ; r eadln( PbName); 

I F NOT E x i s t s ( PbName) THEN 

BEGIN 

SkLn( 1 ) ; 

Blank( 4 ) ; w r i t e ( ' ' ) ; 

inv e r s ( ' T h i s problem-name does not e x i s t !!! ' ) ; SkLn( 1 ) ; 

Name_list; 
END 
ELSE 
BEGIN 

Read_data( PbName); 
SkLn( 2 ) ; Blank( 4 ) ; 
w r i t e l n ( 'Now for t h i s new comparison you have to p r o v i d e ' ) ; 
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Blank( 4 ) ; 
w r i t e l n ( 'a new (not e x i s t i n g ) problem-name'); SkLn( 2 ) ; 
REPEAT 

Blank( 4 ) ; w r i t e l n ( ' New Problem ' ) ; 

Blank( 4 ) ; w r i t e ( 'Please supply Problem-name: ' ) ; readln( PbNa 

I F E x i s t s ( PbName) THEN 

BEGIN 
SkLn( 1 ) ; Blank( 4 ) ; 

w r i t e ( ' ' ) ; 
i n v e r s ( ' T h i s problem-name al r e a d y e x i s t s !!! ' ) ; 
SkLn( 1 ) ; 
Name_list; 

END; 

UNTIL NOT E x i s t s ( PbName); 
w r i t e l n ; Blank( 4 ) ; 

w r i t e l n ( 'And a l s o a new'); Blank( 4 ) ; 
w r i t e ( 'computation period [ y r ] » > ' ) ; read( t n ) ; 
te:= tO+ tn; 
0K:= TRUE; 

END; 
UNTIL OK; 

C l r S c r ; SkLn( 2 ) ; T o p _ t i t l e ( 'Problem-type'); SkLn( 2 ) ; 
Blank( 4 ) ; 

w r i t e l n ( 'You can compare the a n a l y t i c a l s o l u t i o n to the n u m e r i c a l ' ) ; 
Blank( 4 ) ; 

.. •:iteln( ' s o l u t i o n i n twc d i f f e r e n t ways.'); 
Blank( 4 ) ; 

w r i t e l n ( 'You can use a LINEAR r e l a t i o n between the angle of wave'); 
Blank( 4 ) ; 

w r i t e l n ( 'incidence and the longshore t r a n s p o r t c a p a c i t y . ' ) ; 
Blank( 4 ) ; 

w r i t e l n ( 'You can a l s o use a SINUSOIDAL r e l a t i o n s h i p . ' ) ; 
SkLn( 2 ) ; Blank( 4 ) ; 

w r i t e ( 'For the l i n e a r r e l a t i o n type: ' ) ; i n v e r s ( ' L ' ) ; 

SkLn( 2 ) ; Blank( 4 ) ; 
w r i t e ( 'For the s i n u s o i d a l r e l a t i o n type: ' ) ; i n v e r s ( ' S ' ) ; 
SkLn( 2 ) ; Blank( 4 ) ; 

w r i t e ( 'Please s p e c i f y your choice » > ' ) ; 

REPEAT ch:=readkey UNTIL ch IN [ 'L', '1', 'S', ' s ' ] ; w r i t e l n ( c h ) ; 

I F ch IN [ 'L', '1'] THEN lin:=TRUE ELSE l i n : = FALSE; 

END; 

PROCEDURE G e t _ p i c t u r e ; 

VAR OK : BOOLEAN; 

BEGIN 

C l r S c r ; 

SkLn( 2 ) ; T o p _ t i t l e ( 'Problem-name'); SkLn( 2 ) ; 

Blank( 4 ) ; 

w r i t e l n ( 'To get a p i c t u r e of the r e s u l t s of a problem computed'); 

Blank( 4 ) ; 

w r i t e l n ( ' e a r l i e r you w i l l have to provide an a l r e a d y e x i s t i n g ' ) ; 

Blank( 4 ) ; 

w r i t e l n ( 'problem-name.'); 

Blank( 4 ) ; SkLn( 2 ) ; 

0K:= FALSE; 

REPEAT 
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Blank( 4 ) ; w r i t e l n ( ' E x i s t i n g Problem ' ) ; 

Blank( 4 ) ; w r i t e ( 'Please supply Problem-name: ' ) ; readln( PbName); 

I F NOT E x i s t s ( PbName) THEN 

BEGIN 

SkLn( 1 ) ; 

Blank ( 4 ) ; w r i t e ( ' ' ) ; 

i n v e r s ( ' T h i s problem-name does not e x i s t !!! ' ) ; SkLn( 1 ) ; 

Name_list; 

END 

ELSE 

BEGIN 

Read_data( PbName); 

0K:= TRUE; 

END; 

UNTIL OK; 

END; 

PROCEDURE Get_data( option : OName); 
BEGIN 

I F option= 'Analyt' THEN G e t _ a n a l y t ; 

I F option= 'Compare' THEN Get_compare; 

I F option= ' P i c t u r e ' THEN G e t _ p i c t u r e ; 

END; 

PROCEDURE Get _ t e x t ( option : OName); 

VAR ch : CHAR; 

E x p F i l : Text; 

i : INTEGER; 

npag : INTEGER; 

NxtPg : BOOLEAN; 

TxtLn : S t r i n g [ 7 0 ] ; 
BEGIN 

Assign( E x p F i l , 'GSLEXP.TXT'); 
Reset( E x p F i l ) ; 

FOR i : = l TO 5 DO readln( E x p F i l ) ; 
r e a dln( E x p F i l , npag); readln( E x p F i l ) ; 
FOR i : = l TO npag DO 
BEGIN 

C l r S c r ; 

E x p l a i n _ s c r e e n ( i ) ; 
NxtPg:= FALSE; 
REPEAT 

readln( E x p F i l , T x t L n ) ; 

I F TxtLn[ 1]= '#' THEN NxtPg:= TRUE 

ELSE 

BEGIN 

Blank( 2 ) ; w r i t e l n ( T x t L n ) ; 
END; 

UNTIL NxtPg; 

GotoXÏ( 40, 24); w r i t e ( 'Press [Return] to continue... ' ) ; 
ch:=readkey; 

END; 

Close( E x p F i l ) ; 
END; 
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t : 12: 2) 

Vf: 10: 0) 

h: 12: 2) 

s: 12: 2) 

T i : 12: 2) 

phiO: 14: 4) ; 

PROCEDURE Put_data( PbName : FName); 
VAR i : INTEGER; 

O u t F i l : Text; 
BEGIN 

Assign( O u t F i l , DD+ PbName+ '.GSL'); 
Rewrite( O u t F i l ) ; 
W r i t e l n ( O u t F i l , 

' GaussLine 

W r i t e l n ( O u t F i l , 
**** Problem: ', PbName, ' * * * * ' ) ; 

W r i t e l n ( O u t F i l ) ; W r i t e l n ( O u t F i l ) ; 
W r i t e l n ( O u t F i l , 

' GaussLine Problem Data 
W r i t e l n ( O u t F i l , 

'Period a f t e r placement of the f i l l [ y r ] 
Wr i t e l n ( O u t F i l , 

'Volume of the f i l l [m3] 
Wr i t e l n ( O u t F i l , 

' P r o f i l e height [m] 
Wr i t e l n ( O u t F i l , 

' C o a stal constant [m3/yr/rad] 
W r i t e l n ( O u t F i l , 

' F i c t i v e i n i t i a l period [ y r ] 
Wr i t e l n ( O u t F i l , 

'Angle of wave incidence [ rad] 
Wr i t e l n ( O u t F i l ) ; W r i t e l n ( O u t F i l ) ; 
W r i t e l n ( O u t F i l , 

' GaussLine Data f o r Numerical Computation 
W r i t e l n ( O u t F i l , 

'Time step [ y r ] : ', dt: 14: 4 ) ; 

Wr i t e l n ( O u t F i l , 

'Grid d i s t a n c e [m] : ', dx: 12: 2 ) ; 

Wri t e l n ( O u t F i l , 
'Number of poi n t s [-] : ', npts: 1 0); 

Wri t e l n ( O u t F i l ) ; W r i t e l n ( O u t F i l ) ; 
W r i t e l n ( O u t F i l , 

' GaussLine R e s u l t s from Computation 

W r i t e l n ( O u t F i l , 

' x-coordinate s h o r e l i n e p o s i t i o n 

W r i t e l n ( O u t F i l , 

' X [m] y ( a n a l y t i c a l ) [m] y (numerical) [m] 
FOR i:= -npts TO +npts DO 
BEGIN 

x:= i * dx; 
Wr i t e l n ( O u t F i l , ' ': 3, x: 8: 2, 

' ': 13, yan[ i ] : 8: 2, 
' ': 21, ynn[ i ] : 8: 2 ) ; 

END; 

Wr i t e l n ( O u t F i l , 

' GaussLine End of data 

W r i t e l n ( O u t F i l ) ; 
C l o s e ( O u t F i l ) ; 

END; 

{ I-OPROC.LIB END } 
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{ — INIPROC.LIB BEGIN 

{ T h i s l i b r a r y c o n t a i n s some t o o l s for i n i t i a t i o n of the GaussLine 

{ programme and the GaussLine programme options. 

{ INIPROC.LIB 

{ PROC C r e a t e _ f l a g 

{ PROC Draw_flag 

{ PROC I n i _ a n a l 

{ PROC Ini_comp 

{ PROC I n i _ p i c t 

C PROC I n i t i a t e c a l c u l a t i o n 

CONTENTS 
Generation flagpage 
D i s p l a y flagpage 

I n i t i a l c o n d i t i o n s a n a l y t option 
I n i t i a l c o n d i t i o n s compare option 
I n i t i a l c o n d i t i o n s p i c t u r e option 
I n i t i a t i o n of a programme option 

{ INIPROC.LIB 

PROCEDURE C r e a t e _ f l a g ; 

VAR F l g F i l 

i 

j 

tim 

y f l 

TEXT; 

INTEGER; 

INTEGER; 

ARRAY[ 1. 

CLine; 

,4] OF REAL; 

BEGIN 

npts: 

dx: = 

Vf : = 

h : = 

s : = 

T i : = 

tim[ 

= 400 

10; 

l e 6 ; 

25; 

5e5; 

0.3; 

1 ] : = 0; tim[ 2]t= 0.1; tim[ 3]:= 0.5; tim[ 4]:= 2; 
a s s i g n ( F l g F I l , 'GSLFLG.DAT'); 
Rewrite( F l g F i l ) ; 
FOR i : = l TO 4 DO 
BEGIN 

Anly( y f l , tim[ i ] , n p t s ) ; 
FOR j:= -npts TO npts DO 
BEGIN 

I F ( j MOD 10)= 0 THEN w r i t e l n ( F l g F i l ) ; 
w r i t e ( F l g F i l , ' ', y f l [ j ] : 4: 0 ) ; 

END; 
END; 

Clo s e ( F l g F i l ) ; 
END; 

PROCEDURE Draw_flag; 

VAR F l g F i l : Text; 

i : INTEGER; 

j : INTEGER; 

y f l : CLine; 

BEGIN 

fl a g : = TRUE; 

npts:= 400; 

dx:=10; 

XScale:= 2000/ XsMax; 

YScale:= 300/ YsMax; 

XZero:= GSPX( 0.5); 

YZero:= GSPY( 0.9); 

Draw_boundary( 'Release of August 15, 1988'); 
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Graph_window( 'time', 'Version 1.0'); 

Graph_window( 'normal', ' ' ) ; 

OutTextXY( GSPX( 0.65), GSPY( 0.30), 'Deformation o f ' ) ; 

OutTextXY( GSPX( 0.65), GSPY( 0.35), 'a nourishment ' ) ; 

OutTextXY( GSPX( 0.65), GSPY( 0.40), 'with the shape o f ) ; 

OutTextXY( GSPX( 0.65), GSPY( 0.45), 'a Gaussian c u r v e ' ) ; 

a s s i g n ( F l g F i l , 'GSLFLG.DAT'); 

Reset( F l g F i l ) ; 

FOR i : = l TO 4 DO 

BEGIN 

FOR j:= -npts TO npts DO 

BEGIN 

read( F l g F i l , y f l [ j ] ) ; 

END; 

Draw_coastline( y f l ) ; 

END; 

Cl o s e ( F l g F i l ) ; 

Flag:= FALSE; 

Graph_window( 'continue', ' ' ) ; 

END; 

PROCEDURE I n i_ana1; 

VAR D e f F i l : TEXT; 

i : INTEGER; 

BEGIN 

Assign( D e f F i l , 'GSLNUM.DEF'); 

Reset( D e f F i l ) ; 

FOR i : = l TO 12 DO readln( D e f F i l ) ; 

r e a d ln( D e f F i l , d x); 

c l o s e ( D e f F i l ) ; 

eWf:= 4* s q r t ( 0.5/ CB{ t e ) ) ; 

npts:= trunc( eWf/ dx)+ 1; 

Xscale:= eWf/( 0.5* Xsmax); 

Ysc a l e : = CA( 0 ) / ( 0.5* Ysmax); 

XZero := GSPX( 0.5); 

YZero := GSPY( 0.9); 

END; 

PROCEDURE Ini_comp; 

CONST eps = l e - 6 ; 

VAR ch : CHAR; 

BEGIN 
Assign( D e f F i l , 'GSLNUM.DEF'); 
Reset( D e f F i l ) ; 

FOR i : = l TO 12 DO readln( D e f F i l ) ; 

I F NwPbm THEN 

BEGIN 
readln( D e f F i l , d x ) ; 

readln( D e f F i l , d t ) ; 
END 
ELSE 
BEGIN 

readln( D e f F i l ) ; readln( D e f F i l ) ; 
END; 

D e f F i l 

i 

: Text; 
: INTEGER; 
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read.'r,( D e f F i l , i v i e w ) ; 
c l o s e ( D e f F i l ) ; 

S t a b i l i t y _ c h e c k ( dt, 'FTCS'); 
nstep:= trunc( ( t e - t O ) / dt -eps)+ 1; 
I P NOT NwPbm THEN 
BEGIN 

I F yno[ 0]> yao[ 0] THEN 

Tf:= yno[ 0] ELSE Tf:= yao[ 0 ] ; 
END; 

eWf:= 4* s q r t ( 0.5/ CB( t e ) ) ; 
npts:= trunc( eWf/ dx)+ 1; 
I F npts > nmax-2 THEN 
BEGIN 

SkLn( 2 ) ; 

T o p _ T i t l e ( 'init_comp'); 

Blank( 2 ) ; i n v e r s ( ' warning:'); w r i t e l n ( ' Array too s m a l l . ' ) ; 
npts:= nmax- 2; 

Blank( 2 ) ; w r i t e l n ( 'Standard c o r r e c t i v e a c t i o n has been taken.') 
Blank( 2 ) ; w r i t e ( ' P r ess [ r e t u r n ] to continue... ' ) ; ch:=readkey; 

END; 

I F NwPbm THEN 
BEGIN 

Anly( yao, tO, n p t s ) ; 
yno:= yao; 

END; 

FOR i . = l TO 2 DO 
BEGIN 

yno[ npts+ i ] : = 0 ; 

yno[-npts- i ] : = 0 ; 

ynn[ npts+ i ] : = 0 ; 

ynn[-npts- i ] : = 0 ; 
END; 

ynd:= yno; 
Ynn:= yno; 

Xscale:= eWf/( 0.5* Xsmax); 
Ys c a l e : = T f / ( 0.5* Ysmax); 
XZero := GSPX( 0.5); 
YZero := GSPY( 0.9); 

END; 

PROCEDURE I n i _ p i c t ; 

VAR YMax : REAL; 

BEGIN 

eWf:= 4* s q r t ( 0.5/ CB( t O ) ) ; 

I F yno[ 0]> yao[ 0] THEN YMax:= yno[ 0] 

ELSE YMax:= yao[ 0 ] ; 
Xscale:= eWf/( 0.5* Xsmax); 
Ys c a l e : = YMax/( 0.5* Ysmax); 
XZero := GSPX( 0.5); 
YZero := GSPY( 0.9); 
ynn:= yno; 
yan:= yao; 

END; 

PROCEDURE I n i t i a t e _ c a l c u l a t i o n ( option : OName); 
BEGIN 

-66-



GaussLine Programme l i s t i n g 

SkLn( 2 ) ; 

T o p _ T i t l e ( 

I F option= 

I F option= 

I F option= 

END; 

' i n i t i a t i n g ' ) ; 

'Analyt' THEN I n i _ a n a l ; 

'Compare' THEN Ini_comp; 

' P i c t u r e ' THEN I n i _ p i c t ; 

( INIPROC.LIB END } 
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{ OPTPROC.LIB 

{ This l i b r a r y c o n t a i n s the GaussLine programme o p t i o n s . 
BEGIN 

{ OPTPROC.LIB 

{ PROC E x p l a i n 

( PROC Analyt 

[ PROC Compare 

{ PROC P i c t u r e 

Help Screens 

A n a l y t i c a l s o l u t i o n 

Comparison of a n a l y t i c a l and numerical s o l u t i o n 

Show r e s u l t of s p e c i f i c comparison 

CONTENTS 

{ OPTPROC.LIB } 

PROCEDURE E x p l a i n ; 

BEGIN 

G e t _ t e x t ( ' E x p l a i n ' ) ; 

END; 

PROCEDURE Analyt; 

VAR ch : CHAR; 

ready : BOOLEAN; 
BEGIN 

C l r S c r ; 

Get_data( ' A n a l y t ' ) ; 
ready:= FALSE; 
REPEAT 

I n i t i a t e _ g r a p h i c s ; 

I n i t i a t e _ c a l c u l a t i o n ( ' A n a l y t ' ) ; 

ClearViewPort; 

Draw_boundary( ' A n a l y t ' ) ; 

Anly( yao, 0, n p t s ) ; 

Draw_coastline( yao); 

Anly( yan, t e , n p t s ) ; 

Draw_coastline( yan); 

t:= t e ; Graph_window( 'time', ' ' ) ; 

Graph_window( 'anadat', ' ' ) ; 

Graph_window( 'continue', ' ' ) ; 

RestoreCrtMode; 
SkLn( 2 ) ; 

T o p _ t i t l e ( ' A n a l y t ' ) ; 
SkLn( 1 ) ; 

Blank( 4 ) ; w r i t e ( 'Another value for " t " " [Y/N] : ' ) ; 

REPEAT ch:=readkey UNTIL ch IN [ 'Y', 'y', 'N', ' n ' ] ; w r i t e ( ch) 
I F ch IN [ 'Y', 'y'] THEN 

BEGIN 

SkLn( 1 ) ; Blank( 4 ) ; 

w r i t e ( 'Please supply computation period [ y r ] » > ' ) ; 
read( t e ) ; 

END 

ELSE ready:= TRUE; 

UNTIL ready; 

END; 

PROCEDURE Compare; 

VAR i : INTEGER; 

BEGIN 

C l r S c r ; 

Get_data( 'Compare'); 
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I n i t i a t e _ c a l c u l a t i o n ( 'Compare'); 
I n i t i a t e _ g r a p h i c s ; 
Draw_boundary( 'Compare'); 
Draw_coastline( yno); 
Draw_coastline( yao); 
Graph_window( 'pbname', '') ; 
FOR i : = l TO nstep DO 
BEGIN 

t:= tO+ i * dt; 
Graph_window( 'time', ' ' ) ; 
Graph_window( 'working','computing...'); 
I F l i n THEN F T C S _ l i n ( ynn, yno, npts) 

ELSE FTCS_sin( ynn, yno, n p t s ) ; 
I F ( i MOD iview)= 0 THEN 
BEGIN 

Anly( yan, t , n p t s ) ; 
Clear_window( 'working'); 
Clear_window( 'numdat'); 
Graph_window( 'normal', ' ' ) ; 
D e l _ c o a s t l i n e ( yao); 
D e l _ c o a s t l i n e ( ynd); 
Draw_coastline( y a n ) ; 
Draw_coastline( ynn); 
Graph_window( 'pbname', ' ' ) ; 
Graph_window( 'numdat', ' ' ) ; 
Graph_window( 'continue', ' ' ) ; 
yao:= yan; 
ynd:= ynn; 

END; 

yno:= ynn; 
END; 

Graph_window( 'time', ' ' ) ; 
Graph_window( 'normal', ' ' ) ; 
Anly( yan, t , n p t s ) ; 
D e l _ c o a s t l i n e ( y a o ); 
D e l _ c o a s t l i n e ( ynd); 
Draw_coastline( y a n ) ; 
Draw_coastline( ynn); 
Graph_window( 'pbname', ' ' ) ; 
Graph_window( 'numdat', ' ' ) ; 

Graph_window( 'working', 'Writing data to disk '+ DD) 
Put_data( PbName); 
Graph_window( 'continue', ' ' ) ; 
RestoreCrtMode; 

END; 

PROCEDURE P i c t u r e ; 

BEGIN; 

Get_data( ' P i c t u r e ' ) ; 

I n i t i a t e _ c a l c u l a t i o n ( ' P i c t u r e ' ) ; 

I n i t i a t e _ g r a p h i c s ; 

Draw_boundary( ' P i c t u r e ' ) ; 

Draw_coastline( yno); 

Draw_coastline( yao); 

t:= tO; Graph_window( 'time', ' ' ) ; 

Graph_window( 'pbname', ' ' ) ; 
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Graph_window( 'picdat', ' ' ) ; 
Graph_window( 'continue', ' ' ) ; 
RestoreCrtMode ? 

END; 

{ OPTPROC.LIB END } 
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GaussLine Default Values 1 

2 
- T h i s f i l e c o n t a i n s defauxt yalues for the numerical e s t i m a t i o n 3 

of the s h o r e l i n e ( dx, dt) 4 

- and a d e f a u l t value for the output to the scree n ( i v i e w ) . 5 

6 
- ** When d e s i r e d YOU MAY MODIFY these d e f a u l t s YOURSELF ** 7 

8 
- Therefore you can overwrite the va l u e s at the l e f t s i d e of the 9 
- t e x t below ( p l e a s e n o t i c e the plus (+) s i g n ) . 10 

- However make sure NOT to a l t e r these f i r s t TWELVE (12) l i n e s . 11 
+ -^2 

10 + (dx) x - g r i d d i s t a n c e [m] 

0.001 + ( d t ) time step [ y r ] 

200 + ( i v i e w ) i n t e r v a l g r a p h i c a l output 
+ 

The l a s t i n t e r v a l denotes the NUMBER OF TIME STEPS between two 

s u c c e s s i v e s e t s of g r a p h i c a l output to the screen. 
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GaussLine Default Values 1 

2 
- T h i s f i l e c o n t ains d e f a u l t v a l u e s for the c o n f i g u r a t i o n of the 3 

hardware of your personal computer. 4 

5 

- ** When d e s i r e d YOU MAY MODIFY these d e f a u l t s YOURSELF ** 6 
p o s s i b i l i t i e s for Graph-Card : ATT400 or AUTODETECT 7 

- for Data-Drive : any v a l i d d r i v e s p e c i f i c a t i o n 8 
- Therefore you can ove r w r i t e the values at the l e f t s i d e of the 9 
- t e x t below from the f i r s t (!) colum of the l i n e . 10 
- However make sure NOT to a l t e r these f i r s t TWELVE (12) l i n e s . 11 

+ ^2 

ATT400 + Graph-Card (ATT400 or AUTODETECT) 

A: + Data-Drive (any v a l i d d r i v e ) 

The ATT400 graphics card can not be autodetected and t h e r e f o r e has 
to be s p e c i f i e d . I t i s used for instance i n the O l i v e t t i PC. 
The data d r i v e f i e l d may be l e f t empty. I n that case the c u r r e n t 
d r i v e w i l l be used. 
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GaussLine E x p l a n a t i o n f i l e 

- T h i s f i l e c o n t a i n s the text used by the E x p l a i n option on the main -

- menu of the GaussLine programme. 

6 

# 1 
GAUSSLINE PROGRAMME 

Th i s programme has been designed to eva l u a t e the in f l u e n c e of the 
SINUSOIDAL r e l a t i o n between LONGSHORE SAND TRANSPORT CAPACITY and 
the ANGLE OF WAVE INCIDENCE ( r e l a t i v e to the c o a s t l i n e d i r e c t i o n ) . 

I n ANALYTICAL models a LINEAR r e l a t i o n i s assumed. Using a s i n u s 

o i d a l r e l a t i o n demands a numerical treatment of the equations. 

I n order to s a t i s f y above o b j e c t i v e the GaussLine programme 

enables you to 

* obtain e x p l a n a t i o n on the programme options ( t h i s option) 

* study the a n a l y t i c a l s o l u t i o n (choose A) 

* compare the a n a l y t i c a l to the numerical s o l u t i o n (choose C) 

* p i c t u r e the r e s u l t s of a previous comparison (choose P) 

The a p p l i c a t i o n of the programme i s RESTRICTED to the s i t u a t i o n of 

a c o a s t l i n e with an i n i t i a l shape of a Gaussian curve. 

# 2 
ANALYTICAL SOLUTION (Option A) 

Th i s option enables you to study the behaviour i n time of a beach

f i l l w i th the i n i t i a l shape of a Gaussian curve. 

The a n a l y t i c a l s o l u t i o n i s used to compute the s h o r e l i n e p o s i t i o n . 

F i r s t you w i l l have to provide the geometry of the f i l l and then 

you can give s e v e r a l time i n t e r v a l s to study i t s behaviour. 

The programme w i l l ask you for the f o l l o w i n g data 

* p o s i t i o n of the top of the f i l l [m] 

* width of the f i l l [m] 

( i . e d i s t a n c e from the y - a x i s to a point of c o n t r a f l e x u r e ) 

* volume of the f i l l [m3] 

* c o a s t a l constant [m3/yr/rad] 

* ( s e v e r a l ) time i n t e r v a l ( s ) [ y r ] 

The s h o r e l i n e p o s i t i o n for each time i n t e r v a l i s shown on the 

screen together with some c h a r a c t e r i s t i c v a l u e s . 

T h i s option enables you to compare the d i f f e r e n c e s i n s h o r e l i n e 

p o s i t i o n computed by a numerical method to those computed by the 

a n a l y t i c a l s o l u t i o n . 

I n the case of a numerical method e i t h e r a s i n u s o i d a l or a l i n e a r 

r e l a t i o n between angle of wave incidence and tr a n s p o r t of sand 

can be used. 
As a matter of course using the l i n e a r r e l a t i o n has to y i e l d the 

# 3 
COMPARE ANALYTICAL AND NUMERICAL SOLUTION (Option C) 

-73-



GaussLine Programme l i s t i n g 

same r e s u l t s as using the a n a l y t i c a l s o l u t i o n . 

For comparison you can define a new problem or you can continue 

an a l r e a d y e x i s t i n g problem. 

# 4 

NEW PROBLEM 

F i r s t you w i l l have to provide a new problem-name. 

Then the programme w i l l ask you for 

* p o s i t i o n of the top of the f i l l [m] 

* width of the f i l l [m] 

( i . e d i s t a n c e from the y - a x i s to a point of c o n t r a f l e x u r e ) 

* volume of the f i l l [m3] 

* c o a s t a l constant [m3/yr/rad] 

* angle of wave incidence [deg] 

* computation period [ y r ] 

EXISTING PROBLEM 

F i r s t you w i l l have to provide an e x i s t i n g problem-name. 

The r e s u l t s of t h i s comparision w i l l be used as an i n i t i a l 

c o n d i t i o n for your continued comparison. 

The data w i l l be read from the f i l e 'PbName'.GSL. 

Af t e r reading you w i l l have to supply a new problem-name and 

a new computation period for t h i s continued comparison. 

# 5 

r ^ f a u l t va"'ues for the time step ( d t ) , the g r i d d i s t a n c e (dx) 

and the i n t e r v a l of s u c c e s s i v e output to the s c r e e n ( i v i e w ) are 

store d i n the f i l e GSLNUM.DEF. You can modify these d e f a u l t s 

y o u r s e l f by e d i t i n g the f i l e and changing the v a l u e s . You have 

to do t h i s before you s t a r t the GaussLine programme. 

Also the d e f a u l t d e s t i n a t i o n for reading data from and w r i t i n g 

data to d i s k ('PbName'.GSL f i l e s ) can be changed. Therefore you 

have to modify the f i l e GSLCFG.DEF before you s t a r t the GaussLine 

programme. 

Output of the compare option on your PRINTER can be obtained by 

p r e s s i n g the SCRPRT (Screen P r i n t ) key on your keyboard during 

execution of the programme. The a c t u a l p i c t u r e on the s c r e e n w i l l 

be p r i n t e d . Output f i l e s ('PbName.GSL') can be p r i n t e d using the 

MS-DOS p r i n t command. 

# 6 

PICTURE RESULT OF COMPUTATION (Option P) 

T h i s option enables you to look at the r e s u l t of a comparison 

c a r r i e d out p r e v i o u s l y . 

You w i l l have to provide an e x i s t i n g problem-name. 

The GaussLine programme w i l l open the f i l e 'PbName'.GSL and w i l l 

show the r e s u l t i n g s h o r e l i n e p o s i t i o n s on scre e n . 

I f d e s i r e d you can use the SCRPRT key on your keyboard to send 

t h i s p i c t u r e to your p r i n t e r . 
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QUIT (Option Q) 

This option q u i t s the GaussLine programme execution and re t u r n s 

you to the MS DOS operating system. 

# END 
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GSLFLG.DAT — D a t a f i l e f o r flagpage. 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 1 1 1 2 2 3 
3 4 6 7 9 11 13 16 19 23 

28 32 38 44 50 57 64 72 80 88 
96 104 112 119 125 131 136 140 143 145 

146 145 143 140 136 131 125 119 112 104 
96 88 80 72 64 57 50 44 38 32 
28 23 19 16 13 11 9 7 6 4 
3 3 2 2 1 1 1 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 , 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
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0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

1 1 1 2 2 

8 9 11 13 15 

36 41 46 51 57 
92 98 103 108 113 

126 126 125 123 120 

92 86 80 74 68 

36 32 28 24 21 

8 6 5 4 3 

1 1 1 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 

0 0 0 0 0 

0 0 0 1 1 

3 3 4 5 6 

18 21 24 28 32 

62 68 74 80 86 

117 120 123 125 126 

117 113 108 103 98 

62 57 51 46 41 

18 15 13 11 9 

3 2 2 1 1 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 1 1 1 1 1 1 2 

2 2 2 3 3 4 4 5 6 6 

7 8 9 11 12 13 15 16 18 20 

22 24 26 29 31 34 36 39 42 45 

48 51 54 57 60 63 66 69 71 74 

76 79 81 83 84 86 87 88 89 89 

89 89 89 88 87 86 84 83 81 79 

76 74 71 69 66 63 60 57 54 51 

48 45 42 39 36 34 31 29 26 24 

22 20 18 16 15 13 12 11 9 8 

7 6 6 5 4 4 3 3 2 2 

2 2 1 1 1 1 1 1 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 1 
1 1 1 1 1 1 1 1 1 1 
2 2 2 2 2 2 3 3 3 3 
4 4 4 5 5 5 6 6 7 7 
7 8 8 9 10 10 11 11 12 13 
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14 14 15 16 17 18 18 19 20 21 
22 23 24 25 26 27 28 29 30 31 
32 33 34 35 36 37 38 39 40 41 
42 43 44 45 46 47 47 48 49 49 
50 50 51 51 52 52 52 52 52 53 
53 53 52 52 52 52 52 51 51 50 
50 49 49 48 47 47 46 45 44 43 
42 41 40 39 38 37 36 35 34 33 
32 31 30 29 28 27 26 25 24 23 
22 21 20 19 18 18 17 16 15 14 
14 13 12 11 11 10 10 9 8 8 

7 7 7 6 6 5 5 5 4 4 
4 3 3 3 3 2 2 2 2 2 
2 1 1 1 1 1 1 1 1 1 
1 1 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
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