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AT AN
c 2-D Gravity Model program
¢ ver.1 with observed data
c original Komazawa-san
c modified RIE Morijiri
¢
c - ang -
common /ag/ag(500)

common /xa/xa(500)/ya/ya(500)
common /xb/xb(500)/yb/yb(500)
¢ - iteration -
common /gc/ge(500)/go/go(500)
common /to/to(500)/rg/rg(500)
common /x0/x0(500)/yo/h(500)
common /xp/xp(500)/yp/d(500)
common /xc/xc(500)/yc/de(500)
common /ite/iobs,den,ipol,it
¢ - layers data -
common /gl/gl(500,20)
common /x1/x1(500,20)/y1/y1(500,20)
common /lay/lay,lpnt(20),dnl(20),1ex(20),1dpl(20),aa(20)

data 12,13/2222,3333/

open(10,file="T:¥grav-DB¥model.txt',status="old")
open(15,file="T:¥grav-DB¥gravdata.txt',status="old")
open(30,file="T:¥grav-DB¥angresult.txt')
c - obs.pnt. input -----

read(15,*) iobs

m=0

do 2 k=1, iobs

read(15,*) nn,xd,hei,gobs

m=m-+1



xo(m) = xd*1000

h(m) = hei
go(m) = gobs
2 continue
mw=m
close(15)

c

c write(6,616)

¢ 616 format(1h ,'--- distance from origin ---')
c write(6,603) (xo(i),i=1,mw)

c write(6,617)

¢ 617 format(1h ,'--- height data ---)

c write(6,603) (h(i),i=1,mw)

c write(6,618)

c 618 format(1h ,'--- observed gravity data ---")
c write(6,603) (go(i),i=1,mw)

c if( mw .ne.iobs) go to 3

C e

write(6,601) iobs,lay,ipol,it
601 format(1h ,iobs =',i5,5x,'lay no. =',i5/

& 1h ,'ipol=',i2,5x,'it =',i2)
c
c S o o B a0 o o a0 o S IS S A A
c +++ calculation of layers structure +++
c o e o L B A I 0 s o S S S B S S S
c EE o R e e o o e R S S e R o
c * 1 :layer's no. *
c * lpnt: layer's points ¥
c * dnl : layer's density *
c ER R o e S R o e e o R e R
c if(lay le.0) go to 4

1=0
11 1=1+1

c <---<1-th layer data input <---<



read(10,*) lpnt(),dnl(1),lex(1),aa(l)

do 12 i=1,lpnt(1)
read(10,*) ii,xd,yd
k=k+1
x1(k,]) = xd*1000
yl(k,D) = yd

12 continue

read(10,*) inum
write(6,*) '83-inum  ; '.inum
if(k .ne.lpnt()) go to 5
if(inum .eq.i2) go to 11
if(1.ne.lay) go to 4
if(inum .eq.i3) go to 13
>--->|-th layer data input >--->
calculation of layers structure --->
13 continue
do 21 I1=11lay
lw = 10*(1pnt(1)/10 + 1)
write(6,619) 1,dnl(1),1pnt(1),lex(1),aa(l)
619 format(1h0,10x,'***' i2,'-th layer ***',5x,'den =',f6.2,5x,
& 'lpnt =',i3,5x,'lex =',i2,5x,'width =',f8.1/)
write(6,606)
606 format(1h ,10x,"--- x(layer boundary) ---")
write(6,603) (x1(,1),i=1,lw)
write(6,607)
607 format(1h ,10x,'--- y(layer boundary) ---")
write(6,603) (y1(1,1),i=1,1w)
jpnt = lpnt()
dnj =dnl()
jex =lex()
jdpl = 1dpl(D

aaj = aa(l)



call chgl(xo,xa)
call chgl(h,ya)
call chg2(xl,]1,xb)
call chg2(yl,Lyb)
--- I-th layer's values --->

call angleg(iobs,jpnt,dnj,jex,aaj)

write(6,608)
608 format(1h ,10x,"--- g(calculated values) ---")
write(6,603) (gl(i,1),i=1,mw)
21 continue
<--- calculation of layers structure
do 15 1=1,i0bs
ge@d) = 0.
do 14 1=1,lay
ge(@) = ge@@ + gli,1)
14 continue
15 continue
write(6,615)
write(6,603) (gc(d),i=1,mw)
g0 to 8

3 write(6,620)
620 format(1h ,"***** gbserved point(iobs) is error. *****")
go to 310
4 write(6,621)
621 format(1h ,"***** l]ayers number is error.
go to 310
5 write(6,622) 1
622 format(1h ,"***** i2 '-th layer points is error. *****')

go to 310

*****v)

8 continue



call trend(ipol,it)
call stadev(iobs,gc,go0)
write(6,615)
615 format(1h0,5x,'----- calculated gravity ----- "
write(6,603) (gc(@),i=1,mw)

C e
do 88 i=1,mw
write(30,*) x0(i),gc(i),go()
88 continue
close(30)
c Ft

310 continue

600 format(1h0,5x,'---=-==============-== y
/ 1h ,5x,'line name ="',3a4/
/ 1h ,Bx,'"---===mmmmm e )

603 format(1h ,10£10.2)
605 format(1h ,11x,' mean depth ="',f10.2)
609 format(1h ,10(5x,5h-----))

stop

end
c R R
c angleg * two dimensional analysis *
c * by angle integration *
c R

subroutine angleg(iobs,ipnt,den,iex,aa)

common /ag/ag(500)

common /xa/x0(500)/ya/yo(500)

common /xb/xp(500)/yb/yp(500)
c e exterpolation of structure

call kyoku(xo,iobs,omin,omax)
call kyoku(xp,ipnt,pmin,pmax)
call kyoku(yo,iobs,ymin,ymax)
xs = amin1(omin,pmin)

xe = amax1(omax,pmax)

rng = xe - Xs



¢

(¢

1

m = iobs

n=ipnt+ 6

if(iex .eq. 0) n =ipnt

dm = 0.

do 1 1i=1,ipnt

dm = dm + yp@)

continue

dmean = dm/float(ipnt)

dpl=amin1(dmean,ymin)
if(idpl .eq. 0) dpl=0.
if(idpl .ne. 0) dpl = dmean

write(6,601) iobs,ipnt,den,xs,xe,rng,dmean
601 format(1h0,15x,'angtal : iobs =',i4,3x,
'ipnt =',14,5x,'den =',{6.2/

&

&
&
&

1h ,15x,'

- xs =',e12.4,3x,'xe =',e12.4,5x,

'rng =',e12.4/

1h ,15x,
xs = xp(1)
ys = yp(1)
xe = xp(ipnt)
ye = yp(ipnt)

* mean depth ="',e12.4/)

xp(ipnt+1) = xe + 0.5*rng

xp(ipnt+6) = xs -

0.5*rng

xp(ipnt+2) = xe + rng

xp(ipnt+5) = xs -

rng

xp(ipnt+3) = xe + 4.*rng

xp(ipnt+4) = xs -

yp(ipnt+1) = ye
yp(ipnt+6) = ys

4.*rng

yp(ipnt+2) = 0.6*ye + 0.4*dpl
yp(ipnt+5) = 0.6*ys + 0.4*dpl
yp(ipnt+3) = dpl
yp(ipnt+4) = dpl

calculation of obs.pnt ~ -------

do 10 1=1,m



atl = 0.
x0 = xo(i)
y0 = yo(i)
do 20 j=ln
x1 =xp(j)
y1=yp()
k=j+1
if(j.eqn) k=1
x2 = xp(k)
y2 = yp(k)
if( aa. eq. 0. .or. aa. eq. 99999.) go to 11
atl = atl + den*sal(x0,y0,x1,y1,x2,y2,aa)
go to 20
11 atl = atl + den*tal(x0,y0,x1,y1,x2,y2)
20 continue
ag(i) = atl
10 continue
return
end
T S R
function tal(x0,y0,x1,y1,x2,y2)
pai = 3.141593
yen = 2.*pai
gg = 6.670e-3
rrl = (x1-x0)**2 + (y1-y0)**2
rr2 = (x2-x0)**2 + (y2-y0)**2
if(rrl .eq. 0. .or. rr2 .eq. 0.) go to 100
rl = sqrt(rrl)
r2 = sqrt(rr2)
pl = (x1-x0)*(y2-y0) - (x2-x0)*(y1-y0)
sg=1.0
if(pl 1t.0.) sg=-1.
gh = phase(x2-x1,y2-y1) - 0.5%pai
ph1 = phase(x1-x0,y1-y0)
ph2 = phase(x2-x0,y2-y0)



phm = abs(ph2-ph1)
if( phm .eq. 0.) go to 100
if( phm .gt. pai .and. phm .le. yen) phm =yen - phm
cl = cos(ph1-qh)
c2 = cos(ph2-qh)
if(cl.eq.0.) go to 100
ab = abs(c2/c1)
alg = alog(ab)
tt = r1*c1*( sg*phm*sin(qh) - alg*cos(qh) )
go to 200
100 tt = 0.
200 continue
tal =2.0 * tt * gg
return
end
ek e
function sal(x0,y0,x1,y1,x2,y2,aa)
pai = 3.141593
yen = 2.*pai
gg = 6.670e-3
tt=0.
rrl = (x1-x0)**2 + (y1-y0)**2
rr2 = (x2-x0)**2 + (y2-y0)**2
if( rrl.eq.0. .or. rr2.eq.0.) go to 100
rl = sqrt(rrl)
ph1 = phase(x1-x0,y1-y0)
ph2 = phase(x2-x0,y2-y0)
gh = phase(x2-x1,y2-y1) - 0.5*pai
ppl =phl - pai
pp2 = phl + pai
if(ph2 1t. ppl) ph2=ph2 + yen
if( ph2 .gt. pp2) ph2=ph2-yen
if( abs(sin(ph2-ph1)) .1t. 0.0001) go to 100

nn =16

if( abs( ph2-ph1) .gt. 0.25%pai) nn =31



if( abs( ph2-ph1) .gt. 0.50*pai) nn =51

dh = (ph2 - ph1) / float(nn-1)
do 1 m=1nn
phm = phl + float(m-1)*dh
r=rl * cos(ph1-gh) / cos(phm-qh)

ra=abs(r/aa)
ab = abs(ra + sqrt( ra*ra + 1.0) )

alg = alog( ab)

sg=1.0

if(m .eq. 1.or. m.eq.nn) sg=0.5

tt=tt
tt=tt

+

1 continue

go to 200

100 tt = 0.

200 continue

sal = 2.0 * tt * gg

return

end

+

sg * dh * r * sin(phm)
sg * dh * aa * alg * sin(phm)

E S L O L S

function phase(px,py)
pai = 3.141593

if( px
if( py
if( py
if( px
if( px

.ne
.eq.
.eq.
.eq.
.eq.

g0

.0

0.

0
0.
0

..and. py .ne.0.) go to 1
.and. px .ge. 0.) ph=0.
..and. px .It. 0.) ph=pai

.and. py .gt. 0.) ph=0.5* pai
..and. py .It. 0.) ph=1.5%* pai
to 6

1 ph = atan(py/px)
if(px 1t.0.) ph=ph + pai
if( px .gt. 0. .and. py .1t. 0.) ph = ph + 2.0*pai

6 phase

return

end

ph

LR e R R R S L S L S L o



subroutine trend(ipol,it)
common /equ/p(6,7),pn(6),q(6)
common /gc/ge(500)
common /go/go(500)
common /to/to(500)
common /rg/rg(500)
common /ite/iobs
common /x0/x0(500)/xc/xc(500)
if( ipol.ge.0 .and. ipol.le.5) go to 100
write(6,600)
600 format(1h0,' the value of ipol is exceptional. ')
go to 110
100 continue
call kyoku(xo,iobs,omin,omax)
rng = 3.*(omax-omin)/float(iobs)
jpol =1ipol + 1
do 1 1=1,6
pn() = 0.
do 1 =16

do 2 1i=1,i0bs
x = xo(i)
sa = go(i) - (gc@) + rg@@))
q(D) =1.
if(ipol .eq. 0) go to 4
do 3 k=l,ipol
3 qk+1) = x*q(k)

4 continue

do 5 1=1pol
pn() = pn(D) + sa*q(1)
do 5 j=1pol
5 p(1,j)) = p(L,j) + qD*q()

2 continue



call matrix(jpol)
write(6,603) (pn(i),i=1,6)
603 format(1h0,'trend : a(0)=",e12.3,3x,'a(1)=",e12.3,3x,

/ 'a(2)=",e12.3,3x/
/ 1h ' a(3)=",e12.3,3x,'a(4)=",e12.3,3x,
/ 'a(5)=",e12.3)
do 6 1=1,i0bs
x = xo(1)
q()=1.

if(ipol .eq.0) go to 8
do 7 k=l,ipol
7 q(k+1) = x*q(k)
8 continue
gx = 0.
do 9 j=1,pol
9 gx = gx + pn(j)*q(j)
to(@) = gx + rg()
if(it .eq. 1) ge() = ge@@) + to(@)
6 continue
110 return

end

subroutine matrix(iv)
common /equ/p(6,7),pp(6),q(6)
dimension m(6)
ith=iv+1
do 41 1=1,iv
m@)=i

41 continue
do 15 1=1,iv
p(i,ih) = pp()

15 continue
do 1 1=11v
if( pG,).ne.0.) go to 5
do 6 j=i,iv



if( pG,i).ne.0.) go to 8
6 continue
go to 12
8 do 7 k=1,ih
b =p(j,k)
p(j,k) = p(L,k)
pGik) =b
7 continue
go to 5
12 do9j=11v
if( pG,j).ne.0.) go to 10
9 continue
go to 13
10 ic = m(@)
m(@) = m(j)
m() =1ic
do 11 k=l,iv
b = p(k,))
p(k,j) = p(k,i)
pk,i) =b
11 continue
5w =p(,i)
do 2 j=1,ih
p(,) = pG)/w
2 continue
do 3 k=1,v
if(k.eqi) go to 3
s = p(k,i)
do 4 1=1,ih
pk,D =pk,D - s*pG,D
4 continue
3 continue
1 continue
do 51 1=1,1v
ip =m()
pp(ip) = p(i,ih)



51 continue
go to 14
13 continue
write(6,600)
600 format(1h ,'matrix : calculation is impossible.")
14 continue
return
end
Sededede AR A AR AR e
subroutine stadev(m,gc,go)
dimension gc(1)
dimension go(1)
dimension gs(500)
su=0.
do 1 1=1,m
s = gc(@) - go(d)
lsu=su+s

sa = su/float(m)

do 2 1=1,m
2 gs() = ge(d) - sa

su=0.

do 3 i1=1,m

s = gs() - go(d)
3su=su+s*s

su = su/float(m-1)

sd =sqrt(su)

write(6,600) sa,sd

write(30,600) sa,sd

600 format(1h ,'stadev : mean difference ='f12.5/
/ 1h : standard deviation =',f12.5)
return
end

EE S e e S e o S o
subroutine kyoku(a,m,rmin,rmax)

dimension a(1)

rmin = a(1)



rmax = a(1)

do 1 i=1,m
ad = a@@)
if(ad lt.rmax) go to 2
rmax = ad
go to 1
2 if(ad.gt.rmin) go to 1
rmin = ad
1 continue
return
end

LR R R S R S R S R S R S R S S S R R R R S S R R R R

subroutine gxysa(xor,xen,gmin,gmax,smin,smax)
common /ite/m
common /gc/ge(500)/go/go(500)/to/to(500)
common /x0/x0(500)/yo/h(500)
call kyoku(xo,m,omin,omax)
XO0r = omin
Xen = omax
call kyoku(h,m,hminhmax)
smin = hmin
smax = hmax
call kyoku(go,m,omin,omax)
call kyoku(ge,m,cmin,cmax)
call kyoku(to,m,tmin,tmax)
gmin = amin1(omin,cmin,tmin)
gmax = amax1(omax,cmax,tmax)
return
end
R
subroutine glxymm (xlor,xlen,glmin,glmax,slmin,slmax)
common /ite/m
common /lay/lay,lpnt(20),dnl(20),lex(20)
common /gl/gl(500,2)
common /x1/x1(500,2)
common /yl/y1(500,2)



dimension a(500)
if(lay .eq.0) go to 10
do 1 I=1lay
call chg2(gll,a)
call kyoku(a,m,amin,amax)
if(lay .eq. 1) glmin = amin
if(lay .eq. 1) glmax = amax
if(amin .It. glmin) glmin = amin
if( amax .gt. glmax) glmax = amax
1 continue
10 continue
call tpbtl(xl,xlor,xlen)
call tpbtl(yl,slmin,slmax)
return
end
B
subroutine tpbtl(gl,glmin,glmax)
common /lay/lay,lpnt(20),dnl(20),lex(20)
dimension g1(500,20),a(500)
if(lay .eq. 0) go to 10
do 1 I=11lay
call chg2(gll,a)
jpnt = lpnt(1)
call kyoku(a,jpnt,amin,amax)
if(lay .eq. 1) glmin = amin
if(lay .eq. 1) glmax = amax
if( amin .It. glmin) glmin = amin
if(amax .gt. glmax) glmax = amax
1 continue
10 continue
return
end
SRR AR AR e ek
subroutine chgl(a,b)
dimension a(500),b(500)
do 1 1i1=1,500



1b@) = a@)
return

end

subroutine chg2(a,m,b)
dimension a(500,20),b(500)

do 1 1i=1,500
1 b(i) = a(i,m)
return
end

LR R R R R S S R e R R T

subroutine chg3(a,b,n)
dimension a(500),b(500,20)

do 1 1=1,500
1 b(,n) = a@)
return

end



