C*****************************************

c 2

C*****************************************

c USING str2t < data-file > out-file
c storage-discharge relationship
c [tankl]
c sl = k11*gl**pl + k12*d(ql**p2)/dt
c dsl/dt=r-ql1-f1
c f1=k13*ql
c [tank2]
c s2 = k21*q2 + k22*dg2/dt
c ds2/dt=Ff1-q2
c optimization of parameters cll and c12 and cl13
c c11=k11/A**0.24 ¢12=k12/k11**2/Rave**-0.2468
c c13=1+k13
c pl = 0.6 and p2 = 0.4648
C ___________________________________________________________
c
character titlel*128,title2*128,title3*128,title*128
& ,gp*128,9p1*80,gp2*80
c
dimension e(200),e1(200),e2(200),dpa(9)
dimension pas(200,9),bb(200,200),qa(200)
c
common/title/ titlel,title2,title3
common/data/ nl,t
common/datal/ nq,area,r(200),qr(200),q(200)
common/data2/qt(200),qq(200),b(200),g1_1(200),q1_2(200)
c
C ______________________________________________________________________
c
c ncase:
read(5,"(i5)") ncase
write(6,"(i5)") ncase
do 9999 kk=1,ncase
c titlel title2
c title3 title
read (5,"(a80)") titlel
read (5,"(a80)") title2
read (5,"(a80)") title3
read (5,"(a80)") title
c area ,ipas (1: 2: )
c iy,iml,idl,ihl im2,id2,ih2
read (5,"(f8.0,8i5)") area,ipas,iy,iml,idl,ihl,im2,id2,ih2
c n: m: nl:
C kount: p: rb:
read(5,4) n,m,nl,kount,p,rb
4 format(4i5,2f8.0)
c t
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t=1.0/float(nl)

c ,d ,tc
read (5,°(5f8.0)") ccl,cc2,c3,delta,tc
nr: ng:

read (5,"(2i5)") nr,nq

do i=1,nq

r(i)=0.0

end do

read (5,"(10f8.0)") (r(i),i=1,nr)

read (5,"(10f8.0)") (qr(i),i=1,nq)

nal=0 -> =
nal=1 -> a
nal=0

if(ipas.eq.0) go to 9999

write(6,"(i5)") kk

write(6,"(a80)") titlel
write(6,"(a80)") title2
write(6,"(a80)") title3
write(6,"(a80)") title

do i=1,80
if(title2(izi).eq.-" ") go to 77
end do
77 izl=i
do i=1,80
if(title3(i:i).eq." ") go to 78
end do
78 iz2=i
write(gpl,"(a2,i2,a4,i2,a4)") "(a",izl,",a,a",iz2,",a2)"
write(gp2,gpl) title2,"(",title3," ,"
iz3=iz1+iz2+3
write(gpl,"(a2,i2,a5,a)") "(a",iz3,",al28",")"

write(gp, (" *tf8.2,""km2) T,
& i4’ll ll’i2’II Il,iz’ll ll’iz’ll ll’i2’ll ll)l)
& area,iy,iml,idl,im2,id2

write(6,9pl) gp2,9p

write(6,"(i10)") nq

write(6,210)
210 format(" . " cll " cl2 ",
& " cl3 T d"," Tc™)

write(6, " (2f10.2,3f10.3,f10.2,f10.4)") area,rb,ccl,cc2,c3,delta,Tc

ml=m+1
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fac=0.0

pl,p2

p1=0.6

p2=0.4648

z1,z2

z1=1.0

z2=1.0
c00=(delta/tc)**2
cO0l=delta**2/tc

call chika(c00,c01,nal)

c00,c01:
nal :

nnn=ng
do i=1,nq
qt(1)=3.6*qt(i)/area
if ( qt(i).1e.0.00001 ) then !
nnn=i-1
go to 123
end if
end do
123 continue

do 300 kkll=1,kount

wkl=ccl*zl*area**(0.24)
wk2=cc2*z2*(wk1**2)*rb**(-0.2648)

cl=(wk1/wk2)*(p1/p2)
c2=(1./wk2)
p3=pl/p2-1

p4=1./p2

ul=0.0
u2=0.0
c31=0.0
u3=0.0
u4=0.0
¢32=0.0

ql=qt(1)**p2
gb=0.0
02=0.0

sumuu=0.0
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sumul=0.0
sumu2=0.0
sume=0.0
sumel=0.0
sume2=0.0
sotais=0.0

do 100 i=1,nq
tt=i

do 200 j=1,nl

if (gl.eq.0) then
al=0.0
else
al=-cl*p3*qL**(p3-1)*q2-c2*c3*p4*qL**(p4-1)
end if
az2=-c1*ql**p3
a3=al+a2**2
ad4=al+a3
X=62*C3*qL**p4*(p4-1)+c1*p3*qL *p3*q2+c2*r (i)

call phigam ( al,a2,a3,a4,phil,phi2,phi3,phi4,
& gaml,gam2,gam3,gam4 )

d1=-(1./wk2)*(p1/p2)*ql**p3*q2
d2=(wk1/(wk2**2.))*(pl/p2)*ql**p3*q2+

& (1./wk2**2 ) *ql**p4*c3-r(i)/(wk2**2.)
d3=(-1./wk2)*ql1**p4

ul=phil*ul+phi2*u3+gam2*dl
u2=phil*u2+phi2*ud+gam2*d2
c31=phil*c31+phi2*c32+gam2*d3
u3=phi3*ul+phi4*u3+gamd*dl
ud=phi3*u2+phi4*u4+gams*d2
c32=phi3*c31+phi4*c32+gam4*d3

gl=phil*ql+phi2*qg2+gam2*x
g2=phi3*ql+phid*q2+gamd*x

if ( gl.1t.0) ql1=0
bb(,j)=(c3-1)*q1**(1./p2)

200 continue
vi=ul*((1./p2)*ql**(1./p2-1.))*ccl*area**(0.24)
v2=u2*((1./p2)*ql**(1./p2-1.))*cc2*(wk1**2.)

&  *rb**(-0.2648)

v3=c31*((1./p2)*ql**(1./p2-1.))
aq(i)=q1**(1./p2)
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sumuu=sumuu+vl*v2
sumul=sumul+vl**2.
sumu2=sumu2+v2**2 .
e(i)=qt(i)-qq(i)
sume=sume+e(i)
el(i)=e(i)*vl
e2(1)=e(i)*v2

if(i.le.nnn) then
pas(i,1)=vl
pas(i,2)=v2
pas(i,3)=v3
pas(i,4)=e(i)

end if

sumel=sumel+el(i)
sume2=sume2+e2(i)

100 continue

call momreg(9,m1,200,nnn,pas,dpa)

dzl=dpa(l)
dz2=dpa(2)
dc3=dpa(3)

gl=abs(dz1/z1)
g2=abs(dz2/z2)
g3=abs(dc3/c3)

if ( g1.1t.0.001.and.g2.1t.0.001.and.g3.1t.0.001 ) go to 999

fac=(1+fac)*0.5
dzl=dz1*fac
dz2=dz2*fac
dc3=dc3*fac
cll=ccl*z1
cl2=cc2*z2
z1=z1+dz1
z2=22+dz2
c3=c3+dc3

if (z1.1t.0.001 ) z1=z1-dz1
if ( z2.1t.0.001 ) z2=z2-dz2
if ( c3.1t.0.001 ) c3=c3-dc3
c
300 continue
999 continue
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O 0O 0o

333

0
if ( nnn.ne.nq ) then
do i=nnn+l,nq
gt(i)=0.0
end do
end if

do 333 i=1,nq
gq(1)=qq(i)*area/3.6
gt(i1)=qt(i)*area’/3.6

do j=1,nl
bb(i,j)=bb(i,j)*area/3.6
sigh=sigb+bb(i,})

end do

it (qq(i).1t.0 ) qq(i)=0
sigr=sigr+r(i)
sigqt=sigqt+qt(i)
sigqg=sigqq+qq(i)
continue

wk4=(c3-1.0)/c00
wk3=c01*wk4

c0=1.0/wk4
cl=c01

call cal2(c0,cl,nq,bb,qa)

do i=1,nq
ql_2(i)=qga(i)
q(i)=qq(i)+ga(i)

end do

k3,k4:
bb:

do i=1,nq
b(i)=bb(i,nl)*3.6/area
end do

rtot=0.0

grtot=0.0

gqtot=0.0

btot=0.0

grmax=-999.99

gmax=-999.99

sotai=0.0

do i=1,nq

if(grmax.1t.qr(i)) grmax=qr(i)
if(gmax.It.q(i)) gmax=q(i)
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rtot=rtot+r(i)
grtot=grtot+qr(i)
gtot=qtot+q(i)
btot=btot+b(i)
sotai=sotai+abs(qr(i)-q(i))/qr(i)
end do

grtot=grtot*3.6/area
gtot=qtot*3.6/area
hiryu=grmax/area
sotai=sotai/float(nq)
peakg=abs(grmax-gmax)/qrmax

c
write(6,211)
211 format(7x,"cll",7x,"cl2",7x,"c13",7x, "k21",7x, "k22",
& 7x,"Jpe",7x,"Jre", " D)
write(6,"(7f10.3,i110)") cl11,cl12,c3,wk3,wk4,peakg,sotai,kkll
write(6,212)
212 format(” ",
8" D)
write(6,"(7f10.3)") hiryu,rtot,grtot,qtot,grmax,gmax,btot
write(6," ("" At —ooxtt oo, tt
82x, " oo, tt oot .-
82x, " oot )
do i=1,nq
write(6,"(i5,18.4,3f10.4,114.4,2f12_4,¥16.4)")
&i,r(i),qr(i),q(i),qt(i),qq(i),b(i),ql_1(i),ql_2(i)
end do
c
9999 continue
c
stop
end
c
c
subroutine chika(c0,cl1,n)
C **% **
c
dimension qrr(200,200),qa(200)
common/data/ nl,t
common/datal/ nq,area,r(200),qr(200),q(200)
common/data2/qt(200),qq(200),b(200),91_1(200),q1_2(200)
c
xnl=fFloat(nl)
c
do i=1,ng
do j=1,nl
X=x+1.0

if (i.eq.1) then
qrr(i,j)=qr(i)

else
grr(i,j)=gr(i-1)+x*(qr(i)-qr(i-1))/xnl
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end if

end do
x=0.0

end do

call cal2(c0,cl,nq,qrr,qa)

if ( n.eq.0 ) then

do i=1,ng

it (gr(i).le.qa(i) ) ga(i)=qr(i)
gl_1(i)=qga(i) ! output
qt(i)=qr(i)-qa(i)

end do

else

a=1.0

do i1=1,ng
aa=qr(i)/qa(i)

if (aa.le.a ) a=aa
end do

write(6,%*)

write(6," (™" a="",f12.8)") a
do i1=1,ng
ql_1(i)=a*ga(i)
qt(i)=qr(i)-a*qa(i)
end do

end if

return

end

subroutine cal2(c0,cl,nq,bb,ql)

dimension bb(200,200),91(200)
common/data/ nl,t

al=-c0
a2=-cl
a3=al+a2**2
ad=al+a3
call phigam(al,a2,a3,a4,phil,phi2,phi3,phi4,
& gaml,gam2,gam3,gam4 )
g1=0.0
g2=0.0
do 10 i=1,nq
do 20 j=1,nl
x=c0*bb(1,j)
gl=phil*gl+phi2*g2+gam2*x
g2=phi3*gl+phi4*g2+gamd*x
20 continue
ql(i)=g1
10 continue
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return
end

subroutine phigam(al,a2,a3,a4,phil,phi2,phi3,phi4,
& gaml,gam2,gam3,gam4 )
common/data/ nl,t

phil=1+(al*t**2)/2+(al*a2*t**3)/6+(al*a3*t**4)/24
phi2=t+(a2*t**2)/2+(a3*t**3)/6+(a2*ad*t**4) /24
phi3=al*t+(al*a2*t**2)/2+(al*a3*t**3)/6+(al*a2*ad*t**4)/24
phid=1+a2*t+(a3*t**2)/2+(a2*ad*t**3)/6
& +((al*a3+a2**2*a4)*t**4) /24
gaml=t*(1+(al*t**2)/6+(al*a2*t**3)/24)
gam2=t**2*(0.5+(a2*t)/6+(a3*t**2)/24)
gam3=t**2*al*(0.5+(a2*t)/6+(a3*t**2)/24)
gamd=t*(1.0+(a2*t)/2+(a3*t**2)/6+(a2*ad*t**3)/24)
return

end

subroutine momreg(nl,n,ml,md,x,dpa)
c**  component regression method
c**  compute the correction terms of parameters (dpa)
dimension x(ml,nl),dpa(9),cov(9,9),9(200,9),y(200,9)
dimension binv(9,9),coe(9),st(9)
na=n-1
c**  compute covariance matrix
call sqgcov(nl,na,ml,md,x,cov)
do 50 i=1,na
50 st(i)=sqrt(cov(i,i))
do 52 i=1,na
s=st(i)
do 52 j=1,i
sl=st(j)
cov(i,j)=cov(i,j)/(s*sl)
52 cov(j,i)=cov(i,]})
c**  factorization of cov(i,j) by lower triangular
c**  cholesky method (cov =1 * u)
c** 1| = lower triangular u = upper triangular
c**  compute the inverse of u(i,j)
C**
call lowtri(nl,na,cov,binv)
do 54 j=1,na
s=st(j)
do 54 i=1,md
54 y(1,J)=x(i,J)/s
do 20 i=1,md
do 20 j=1,na
s=0.
do 22 k=1,j
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22
20

26
24

29
30

C**
C**
C**
C**
C**
C**
C**

C**

C**

C**

C**

40

C**

C**

s=s+y(i,k)*binv(k,})
9(i,j)=s

do 24 i=1,na

s=0.0

do 26 j=1,md
s=s+g(J, 1)*x(J,n)
coe(i)=s

do 30 i=1,na

s=0.

do 29 j=i,na
s=s+binv(i,j)*coe(j)
dpa(i)=s/st(i)
return

end

subroutine lowtri(nl,n,p,binv)
lower triangular cholesky factorization
p = u*b
p = symmetric matrix
u = lower triangular matrix
b = upper triangular matrix (b = ut)
binv = inverse matrix of b
= upper triangular matrix

dimension p(nl,nl),binv(nl,nl)
dimension u(9,9),b(9,9)
compute lower triangular u(i,j)
do 5 j=1,n-1
u(d.j)=abs(p(.J))
u@.J)=sqrt(ud.il)
al=1./u(j.J)

do 5 k=n,j+1,-1
uck,j)=al*p(k,j)

be=u(k,j)

do 5 i=k,n
p(i,k)=p(i,k)-u(i,j)*be
u(n,n)=abs(p(n,n))
u(n,n)=sqrt(u(n,n))

b = transpose of u
do 40 i=1,n

do 40 j=i,n
b(i,j)=u@d.i)

compute inverse if b(i,j)
binv(1,1)=1./b(1,1)

do 50 j=2,n
binv(j,j)=1./b(.J)
jml=j-1

do 50 k=1,jml
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sum=0.0
do 52 i=k,jml
52 sum = sum - binv(k,1)*b(i,j)
50 binv(k,j)=sum*binv(j,j)
return
end

subroutine sgcov(nl,n,ml,md,x,cov)
c**  compute covariance matrix
dimension x(ml,nl),cov(nl,nl)
do 10 i=1,n
do 10 j=1,i
s=0.
do 12 k=1,md
12 s=s+x(k,i)*x(k,J)
10 cov(i,j)=s
return
end
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