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cd Wave

make

1. X0> 704>, wave_main.fo0

BANZBDES . 8T ROE. RFEHET ORl#E 2 & 2479, BAIOHMIZ-1:mx1) & L7,
-1, mx1 BHEHD 1 OMUDKH T, 0 & mx EHALDORTH 2, THUIWA, FH OB 2%
IDTH 5,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

I ** 1-D wave propagation in the shallow water **

| *% * %

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k %k k

program wave_main

use m_param

implicit none

real(8), allocatable:: x(:), dd:)
real(8), allocatable:: u(:), h(:)
real(8), allocatable:: c(:), v(:), w(:)
real(8), allocatable:: p(:), q(:)

real(8), allocatable:: pnew(:), gnew(:)
real(8), allocatable:: pstr(:), gstr(:)
real(8), allocatable:: px(:), agx(:)

real(8), allocatable:: pxnew(:), gxnew(:)

real(8), allocatable:: pxstr(:), gxstr(:)
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real(8):: t

integer:: itr, nf

**¥x*  set model parameters (k¥**

call set_param

%k %k % %k set gr"Ld 3k %k %k %

dx xL / dble( mx )

mx1l = mx+1

write ( 6,* ) mx,mx1,dx
**xx  gllocate dimension variables ****

allocate ( x(-1:mx1), d(-1:mx1) )
allocate C u(C-1:mx1), h(-1:mx1) )
allocate ( c(C-1:mx1), v(-1:mx1), w(-1:mx1) )
allocate ( p(-1:mx1), qC-1:mx1) )
allocate ( pnew(-1:mx1), gnew(-1:mx1) )
allocate ( px(-1:mx1), gx(-1:mx1) )

allocate

(
(
(
allocate ( pstr(-1:mx1), gstr(-1:mx1) )
(
C pxnew(-1:mx1), gxnew(-1:mx1) )
(

allocate ( pxstr(-1:mx1), gxstr(-1:mx1) )
*¥***  set bathymetry of ocean bottom ****
call set_bathy( d )

**xx  get initial conditions (*¥**

itr = 0

nf

I
S
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t = 0.0d0

call set_init( x, u, h)

*xxx  convert variables k¥kkk

call uh_to_cvwpqC u, h, c, v, w, p, q )

**xx  write inital conditions to file ****

call uh_to_file(C x, u, h, nf )

call pg_to_file(C x, p, q, nf )

*¥***  Check Courant number ****

call chk_cour( v, w )

open ( 18,file="tic.dat"' )

write(C 18,* ) itr,t,cvw

write( 6,* ) 'main',itr,t,cvw

*¥*¥x*  set inital gradient values for CIP method ****

call set_igrad( p, px )

call set_igrad( g, gx )

time integration loop

do itr = 1,ntmax

t=1t+ dt
call propag( p, v, d, u, c, pnew, pstr, px, pxnew, pxstr )

call propag( q, w, d, u, c, gnew, gstr, gx, gxnew, gxstr )

15
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2. Y7 —F> 7007 L-1
ETFINREDINT A =8 %7 74 )L w_para.dat 7> 5 in AL

% %k % %

call pq_to_cuhww( p, q, ¢, u, h, v, w)

write inital conditions to file ****

if ( mod(C itr, ifskp )==0 ) then
nf = nf +1
call uh_to_file( x, u, h, nf )
call pg_to_file( x, p, q, nf )

end if

call chk_courC v, w )
write( 18,* ) itr,t,cvw

write( 6,* ) 'main',itr,t,cvw

end do

loop end

K Z nb %

close ( 10 )

close ( 18 )

stop

end program wave_main

w_set_param.fO0

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k %k %k k k

!

*

Set parameters

*

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k %k %k 3k %k %k k

subroutine set_param
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!

!

use m_param

implicit none

real(8):: xLk, wwk

character(40) cpara

*¥***  (Open parameter file ****

open ( 10,file="w_para.dat',status="old' )

****  Read parameters from a file

read ( 10,* ) cpara
read ( 10,* ) ga

write( 6,* ) cpara,'=',ga

read ( 10,* ) cpara
read ( 10,* ) xLk

write( 6,* ) cpara,'=",xLk

read ( 10,* ) cpara
read ( 10,* ) HO

write( 6,* ) cpara,'=',HO

read ( 10,* ) cpara
read ( 10,* ) Fr

write( 6,* ) cpara,'=",Fr

read ( 10,* ) cpara
read ( 10,* ) wh

write( 6,* ) cpara,'=",wh

%k %k % %

gravity accelaration

Length

! Mean depth

fluid number

initial wave amplitude

17
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!

K Z nb %

read ( 10,* ) cpara ! initial wave width
read ( 10,* ) wwk

write( 6,* ) cpara,'=",wwk

read ( 10,* ) cpara ! time step intervals
read ( 10,* ) dt

write( 6,* ) «cpara,'=s",dt

read ( 10,* ) cpara ! maximum courant number
read ( 10,* ) Cmax

write( 6,* ) cpara,'=",Cmax

read ( 10,* ) cpara ! number of grid intervals
read ( 10,* ) mx

write( 6,* ) cpara,'=",mx

read ( 10,* ) cpara ! number of time steps
read ( 10,* ) ntmax

write( 6,* ) cpara,'=",ntmax
read ( 10,* ) cpara I interval time steps for output files
read ( 10,* ) ifskp

write( 6,* ) cpara,'=",ifskp

¥xkkk  convert unit kxx*

xL = xLk * 1.0d3
ww = wwk * 1.0d3
return

end subroutine set_param
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3. Y7 —F>7FOUZ L2 w_set_bathy.fO0
MG 2 RET 2, WHEZZMSE2BARIOF A —F 2 2 BHT 5, FHKED»SD
PHERBIIER dCHIHEMNT 5.,

1 33k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k % %k 3k %k k k

I *  Set bathymetry of the ocean bottom *

1 33k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k 3%k %k %k %k %k k

subroutine set_bathy( d )
use m_param
implicit none
real(8):: d(-1:mx1)
real(8):: do
integer:: i
do = 0.0d0
do i=0, mx1
d(i) = do
end do

return

end subroutine set_bathy

4. YT)—F> 70775 L-3 w_set init.fOO
WE L IRIBOYIEZRET 5, HIHIEBIZIERSGORE Lz, ZNFHu())B I h()IC
i 5, Shlo a5 Acld do Blofd sl 8 2 B i 1y 72,

!

!

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k %k 3k 3k %k 3k 3k %k 3k 3k %k 3k 3k %k 3k 3k 3%k >k 3k %k 3k 3k 3%k 3k 3k %k 3k 3k 3%k 3k 3k %k 3k 3k 3%k 3k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k >k 3k %k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k % %k k

Set inital conditions
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K Z nb %

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k %k

subroutine set_init( x, u, h )

use m_param

implicit none
real(8):: x(-1:mx1)
real(8):: u(-1:mx1), h(-1:mx1)

integer:: i

do i = -1, mxl
x(1) = dx * dble(i)

! write ( 6,* ) i,x(i)

end do

u(C:) = Fr * sqrt( ga * HO )

h(:) = HO + wh * exp( -C x(:) - 0.5d0 * xL )**2 / ww**2 )
return

end subroutine set_init

5. Y 7IL—F> 704 5 -4 w_uh_to_cvwpqg.fO0
u,h DE» S, c,v,w,p,q ZilHT 5,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k %k %k k k

I *  calculate ¢, v, w, p, q from u, h *

1 %3k ok ok sk ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine uh_to_cvwpq(C u, h, ¢, v, w, p, q )

use m_param

20
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implicit none

real(8):: u(-1:mx1), h(-1:mx1)

real(8):: c(-1:mx1), v(-1:mx1), w(-1:mx1)
real(8):: p(-1:mx1), qC-1:mx1)

integer:: i

c(:) = sqrtC ga * h(:) D
v(:) = u(:) + c(:)

w(:) = uC:) - <)

p(:) = c(:) + 0.5d0 * u(:)
g(:) = c(:) - 0.5d0 * u(:)
return

end subroutine uh_to_cvwpq

6. YN —F>7AO7 > L-5 w_uh_filef90
uC:), hGDDEZ 7 7 A VICTH T B,ifskp AT v 7T EICZ DY TN —F VBIROH I NS,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k k k

I *  output u, h to files *

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine uh_to_file( x, u, h, nf )

use m_param

implicit none

real(8):: x(-1:mx1)

real(8):: u(-1:mx1), h(-1:mx1)
integer:: i

integer:: nf

21



!

!

integer:: nfil, nfi2
character(3) cnf

character(4) ofilel, ofile2

open a new file for output

nfil = 21

nfiz = 22

write ( cnf, '(I3.3)' ) nf

ofilel 'u'//cnf

ofile2 'h'//cnf

open( nfil, file=ofilel )

open( nfi2, file=ofile2 )

write variables to file

do i =0, mx

write ( nfil,* ) x(i),u(i)
end do
do i =0, mx

write ( nfi2,* ) x(i),h(i)

end do

close( nfil )

close( nfi2 )

return

end subroutine uh_to_file

22
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7. Y7 —F> 7005 L6 w_pg_filef90
p(:), qC)DEZ 7 7 AN TIT B, 707720575y JHTH 5,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k %k

I *  output p, q to files *

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine pq_to_file( x, p, q, nf )

use m_param

implicit none

real(8):: x(-1:mx1)

real(8):: p(-1:mx1), qC-1:mx1)
integer:: i

integer:: nf

integer:: nfil, nfi2
character(3) cnf

character(4) ofilel, ofile2

! open a new file for output

nfil = 25

nfi2 = 26

write ( cnf, '(I3.3)' ) nf

ofilel

'p'//cnf

ofile2 = 'q'//cnf

open( nfil, file=ofilel )

open( nfi2, file=ofile2 )
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I write variables to file

do i =0, mx

write ( nfil,* ) x(i),p(i)
end do
do i =0, mx

write ( nfi2,* ) x(i),q(i)

end do

close( nfil )

close( nfi2 )

return

end subroutine pg_to_file

8. Y JI—F>FOUZL-7 w_chk _cour.fo0
T—9 0 cer ZetE T3, CwwsCmax D & ZF dt Z/NEL TR IHIEEPH T I LDHE
031k % %,

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k % k k

[ calculate Courant number *

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine chk_cour( v, w )
use m_param
implicit none
real(8):: v(-1:mx1), w(-1:mx1)

real(8):: cv, cw

integer:: i
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cv = maxval(C absC v(:) ) * dt / dx )

cw = maxval(C absC w(:) ) * dt / dx )

Cvw = max( cv, cw )

if C Cvw > Cmax ) then
write(6,*) ' C > Cmax: reduce dt '
stop

end if

return

end subroutine chk_cour

9. ¥7IL—F> 7O 5 -8 w_igrad.fO0
L g DAIAEZ FOFLES 2 HWTRD %,

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k >k 3k %k k k

I *  calculate initial value of gradient *

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine set_igrad( f, g )

use m_param

implicit none
real(8):: f(-1:mx1)
real(8):: g(-1:mx1)

integer:: i

do i = 0,mx
g(i) = 0.5d0 * ( f(i+1l) - f(i-1) ) / dx
! write ( 6,* ) i,g(i)

end do

25
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g(-1) = 0.0do

g(mx1) 0.0d0o

end subroutine set_igrad

10. Y 7)I—F> 7075 L-9 w_propag.foo
BAGTRBRR 2 HEES T %, BHEEY 7V —F ~ advec_1D TUH X 1 3, BERIMUIO S
set_bound T b %,

1 %3k ok ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k %k

I *  time integration for wave propagation *

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k %k k

subroutine propag( f, vel, d, u, c, fnew, fstr, g, gnew, gstr )
use m_param

implicit none

real(8):: f(-1:mx1)

real(8):: vel(-1:mx1)

real(8):: d(-1:mx1), uC-1:mx1)
real(8):: c(-1:mx1)

real(8):: fnew(-1:mx1), fstr(-1:mx1)
real(8):: g(-1:mx1)

real(8):: gnew(-1:mx1), gstr(-1:mx1)

integer:: i, iB
I **k**  non-gdvection term (bathymetric effect) ****

do i = 0,mx
fstr(i) = f(i) - dt * 0.5d0 * ga / c(i) * ©.5d0 / dx * &

CuCi+l) * d(i+1l) - u(i-1) * d(i-1) D

26
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end do

I **¥¥* poundary condition **¥*

iB = -1
if ( vel(iB) < 0.0d® ) then
fstr(iB) = f(iB) - dt * ©.5d@ * ga / c(iB) / dx * &
C u(iB+1) * d(iB+1) - u(iB) * d(iB) )
else

fstr(iB) f(iB)

end if

iB = mx1
if C vel(iB) > 0.0d@ ) then
fstr(iB) = f(iB) - dt * ©0.5d@ * ga / c(iB) / dx * &
C u(iB) * d(iB) - u(iB-1) * d(iB-1) )
else

fstr(iB) f(iB)

end if

I ®¥** non-advection term for gradient equation *¥**

do i = 1,mx
gstr(i) = g(i) + 0.5d0 / dx * &
( fstr(i+l) - f(i+l) - (fstr(i-1) - (-1 D)

end do

1 *¥**¥x  Boundary condition ****

iB = -1
if ( vel(iB) < 0.0d® ) then
gstr(iB) = g(iB) + ( fstr(iB+1) - f(iB+1) - (fstr(iB) - f(iB) ) ) / dx

else

27
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gstr(iB) = g(iB)
end if
iB = mx1
if ( vel(iB) < 0.0d0 ) then
gstr(iB) = g(iB) + ( fstr(iB) - f(iB) - (fstr(iB-1) - f(iB-1) ) ) / dx
else
gstr(iB) = g(iB)

end if

I ¥¥%kk gdvection term kkk*

call advec_1D ( fstr, gstr, vel, fnew, gnew )

call set_bound( fstr, gstr, vel, fnew, gnew )

I **¥*¥*  change old and new time-step values ****

f(:) = fnew(:)
ag(:) = gnew(:)
return

end subroutine propag

11. Y 7)I—F> 7075 L-10 w_pqg_to_cuhvw.fOO
p.q DIED S c,v,w,u,h ZElHT 2, EIIZEDORASIC do DM N ZHWT W5,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k %k %k k k

I *  calculate ¢, v, w, u, h from p, ¢g *

1 %3k ok ok sk ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine pg_to_cuhww( p, q, ¢, u, h, v, w)

use m_param

28



K Z nb %

implicit none
real(8):: p(-1:mx1), qC-1:mx1)
real(8):: u(-1:mx1), h(-1:mx1)

real(8):: c(-1:mx1), v(-1:mx1), w(-1:mx1)

c(:) =0.5d0 * C pC:) +q(:) )
uC:) = pC:) - aC:d

h(:) = c(:)**2 / ga

v() = uC:) + ()

w(:) = uC:) - ()

return

end subroutine pqg_to_cuhvw

12. Y7 )—F>7OY 5 4-11 w_advec1d.f90
RO E I N, CIPEDOY 70 —F Y BIFERH I 5, iup 13 BfRAIO K2 £ $,
CIP i 2 — FIZE - fib (2007)2Z#IC L 72,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k k k

[ calculate advection term *

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine advec_1DC f, g, vel, fnew, gnew )

use m_param

implicit none

real(8):: f(-1:mx1), g(-1:mx1)
real(8):: vel(-1:mx1)

real(8):: fnew(-1:mx1), gnew(-1:mx1)

real(8):: fi, fiup, gi, giup, fnl, gnl

29
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real(8):: XX, DD, gzi
integer:: i

integer:: ixsgn, iup

I **%*%*  cglculate advection using a CIP method ****

do i = 0,mx

ixsgn=1

XX = vel(i)

if ( XX < 0.0d0 ) ixsgn = -1

iup = 1 - ixsgn

DD = -dble( ixsgn ) * dx
fi = f(i)

fiup = f(iup)

gi =g

giup = g(iupd

gzi = -vel(i) * dt

call CIP_1d(C fi, fiup, gi, giup, DD, gzi, fnl, gnl )

fnew(i) = fnl

gnew(i) = gnl - dt * gnl * 0.5d0 * ( vel(i+l) - vel(i-1) ) / dx
end do
return

end subroutine advec_1D

30
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13. Y 7IL—F>7O5 5 AL-12 w_set bound.fOO

BROIMND SEHR SN S, MUD KA RN S 254138 L T 2% CIPIEIC LD
PR L. BRINCH 25030 RMOME E LTw 3, HiF0Sa. BiEUA DM I
MZETIC X DRD T2,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

I *  set boundary conditions consistent with CIP method *

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k %k 3k %k *k k

subroutine set_bound( f, g, vel, fnew, gnew )

use m_param

implicit none

real(8):: f(-1:mx1), g(-1:mx1)
real(8):: vel(-1:mx1)

real(8):: fnew(-1:mx1), gnew(-1:mx1)
real(8):: fi, fiup, gi, giup, fnl, gnl
real(8):: XX, DD, gzi

integer:: i

integer:: ixsgn, iup

! *¥*kx* | eft boundary ****

i=-1

! write (6,* ) vel(i)

if ( vel(i) < 0.0d0 ) then I flow out (advection from inside)
ixsgn=-1
iup = 0
DD = -dble( ixsgn ) * dx

31



fi
fiup
gi

giup

gzi

f(1)
f(iup)
a(i)

g(iup)

-vel(i) * dt

call CIP_1d(C fi, fiup, gi, giup, DD, gzi, fnl, gnl )

fnew(i)

fnl

gnew(i) = gnl - dt * gnl * ( vel(i+l) - vel(i) ) / dx

write (6

else

,¥) "Bound-L_out',i,fnew(i),gnew(i)

I flow in (do nothing)

fnew(i) = f(i)

gnew(i)

write (6

end if

g(id

*¥*¥**  Right boundary ****

i = mxl

write (6,* ) vel(i)

if ( vel(i) > 0.0d0 ) then

ixsgn=1
iup = mx
DD = -dble( ixsgn ) * dx

fi

f(i)

,¥) "Bound-L_in ',i,fnew(i),gnew(i)

I flow out (advection from inside)

32

K% nb % i



K Z nb %

fiup = f(iup)

gi =g

giup = g(iup)

gzi = -vel(i) * dt

call CIP_1d(C fi, fiup, gi, giup, DD, gzi, fnl, gnl )

fnew(i) fnl
gnew(i) = gnl - dt * gnl * ( vel(i) - vel(i-1) ) / dx

! write (6,*) 'Bound-R_out',i,fnew(i),gnew(i)

else ! flow in (do nothing)

fnew(i) = f(i)

gnew(i) = g(i)

! write (6,*) 'Bound-R_in ',i,fnew(i),gnew(i)

end if

! write (6,*) 'Bound_v',fnew(-1),gnew(-1),fnew(mx1),gnew(mx1)

return

end subroutine set_bound

14 $7)—F> 707 FL-13 w_cip1d.fo0

CIPHEICE DB L T 2RICEB TS £g DiEZRD, TN % (x, +AVTDEE T 5, &= -vAr 1
BiimE coliftcd s, 707 LT gzi & L7z, DD KT FIRE dx I 1ANIC X B RS
22 FbDTH S,

1 %3k ok ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k %k

1 *  (CIP method for 1-D problems *
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1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

subroutine CIP_1D(C fi, fiup, gi, giup, DD, gzi, fnl, gnl )

use m_param

implicit none

real(8):: fi, fiup, gi, giup
real(8):: fnl, gnl

real(8):: DD, gzi

real(8):: a, b, ¢, d
integer:: i

v

! write ( 6,* ) 'gzi =",gzi

I *k**  (Cglculate coefficients of the spline ****

a=(Cgl+giup ) / DD**2 + 2.0d0 * ( fi - fiup ) / DD**3

b= 3.0d0 * ( fiup - fi ) / DD**2 - ( 2.0d0 * gi + giup ) / DD
c=gi

d=fi

I *xx*  pickup values at gzi ****

fnl = a * gzi**3 + b * gzi**2 + ¢ * gzi + d

gnl = 3.0d0 * a * gzi**2 + 2.0d0 * b * gzi + ¢

return

end subroutine CIP_1D
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15. Y7 —F> 700 L (EYV2—IL)-14 w_mod_param.f90

TR LR THIEREESTEEY 2 -V ThD, ZNODEHT I — "V ERE L
THbn s, SEIIEIIEEZ 7a— VAR E L Tikb T, BAIZHTWwS, 20k
O, EY2—VHTREIESZ L TwZRn,

1 %3k 3k ok 3k ok ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k 3k 3k 3k >k 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3%k >k 3k 3k >k 3k 3%k >k 3k %k >k 3k 3%k %k 3k %k k k

1 *  type definitions for variables *

1 %3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k ok 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3k >k 3k 3%k 3k 3k 3k >k 3k 3%k >k 3k 3%k >k 3k 3%k >k 3k %k >k 3k % %k %k %k %k k

module m_param

implicit none
real(8):: ga
real(8):: xL, Fr, HO
real(8):: wh, ww
real(8):: dx
real(8):: dt, Cmax
real(8):: Cvw
integer:: mx, mx1l
integer:: ntmax

integer:: ifskp

end module m_param

16. AAT—% 774 J)L w_para.dat
MBRIRA—IBEZ 5T —9ThHb, MiBIZOWTIE, EETIEELS Fr252559510k-o
Tw3, BEX - KEOHEMDBZZNFN[km] - m]TH D Z LITHEREL X,

it L DK7Z EDEHR OB

'Gravity acceleration (m/sA2)’
10.0d0
'Length of the model (km)'

4.0d-3
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'Mean depth (m)'

10.0d-2

'Froude number (non-dim.)'

0.5do

'Initial wave amplitude (m)'

1.0d-2

'Initial wave width (Ckm)'

0.1d-3

'Time step intervals (sec)'

1.0d-3

'Maximum Courant number (non-dim.)'
0.9d0

"Number of grid intervals'

800

'Number of time steps'

2000

'Interval time steps for output files'

50

HIE DR DB

'Gravity acceleration (m/sA2)’
10.0d0

'Length of the model (km)'
4.0d3

'Mean depth (m)'

1.0d3

'Froude number (non-dim.)'
0.0d0

'Initial wave amplitude (m)'
20.0d0

'Initial wave width Ckm)'

40.0d0
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'Time step intervals (sec)'

1.0d0

'Maximum Courant number (non-dim.)'
0.9d0

"Number of grid intervals'

4000

'Number of time steps'

16000

'Interval time steps for output files'

400

17. AVICILDOFHEZ  Makefile

K Z nb %

AVNANDFEREEETBR L7 7 AL TH B, Makefike LV 77 A4 VDT 4 L7 FYRAHIC
HBE, make L) AT REANTAZEICEoTHEWNIZIZ VA LTRIENTES X
3127 %, Makefile OHFIZIZFHHATZ2 a2y 3459707507 740, avy 34 LT 3EE

Hy

)V wave DSIEE IS,
FC = 95

LD = f95

.SUFFIXES : .f90

TARGET = wave

SRC = w_mod_param.f90 \
wave_main.f90 \
w_advecld.f90 \
w_chk_cour.f90 \
w_cipld.f90 \
w_igrad.f90 \
w_pg_file.f90 \

w_pq_to_cuhvw.f90 \
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w_propag.f90 \
w_set_bathy.f90 \
w_set_bound.f90 \
w_set_init.f90 \
w_set_param.f90 \
w_uh_file.f90 \

w_uh_to_cvwpq.f90

OBJ = w_mod_param.o \

wave_main.o \
w_advecld.o \
w_chk_cour.o \
w_cipld.o \
w_igrad.o \
w_pg_file.o \
w_pqg_to_cuhvw.o \
w_propag.o \
w_set_bathy.o \
w_set_bound.o \
w_set_init.o \
w_set_param.o \
w_uh_file.o \

w_uh_to_cvwpg.o

MOD_FILES = m_param.mod

all: $(TARGET)

${TARGET} : ${OBJ}

.f90.0:

${LD} -o $@ ${0OBJ}

${FC} -c $<
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clean:

rm -f ${TARGET} ${0BJ} ${MOD_FILES}

FIE LT
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