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subroutine oi (nobs, nbox, nnex, nm n, npar,iy,imid,ih, exper,
idimjdimgscal e, rmax, sdevf g, sdevob,

toleral, tolera2,

| unobs, | unf gs, | unana,

latm | onmdl at, dlon,clat,|fgs)

A sinple analysis programfor O

1. variable declaration

1.1 dinmension

namel i st
grid paranters
observational data fields
observations selected for analysis
information about rejected data
covariance matrix fields
wor ki ng arrays
admi ni strative paraneters
derived paraneters and check
wite some input paraneters
open input and output files
4.1 observation file
4.2 firstguess file
4.3 result file
4.4 check file
read and (gross) check observations
anal ysis | oop over all paraneters
6.1 read firstguess
6.2 A analysis
loop for box’s [1 or 9 (latter with fixed dins)]--
1 select influencing observations
2 construct and convert covariance matrix
3 check obs (bad ob is only flagged ??)
4 transformfgs to observation |ocations
5
6
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anal ysis of parameter at position (lat,|on)
restore analysis data
end of loop for box's
. add all values fromrelated boxes
derived variabl es

statistics

store anal yses and observations

cl ose obs, ana and chk files

end of the analysis

wite formt
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variabl e decl aration

------------------------------------------------------- di mensi on
integer nobs, npar,idimjdimnmn, nmax, nhor, nho2
-------------------------------------------------------- nanel i st
i nteger nbox,iy,imid,ih

real latm | onmdl at, dl on, r max

real gscal e(npar), sdevf g(npar), sdevob(npar)

real tol eral(npar),tol era2(npar)

character exper*3

logical 1fgs
------------------------------------------------------------ grid

integer iana,jana

real | ats, | onw, dl at f gs, dl onf gs

real ana(idimjdin,fgs(idimjdim

real p_ana(idimjdim,t_ana(idimjdim,u_ana(idimjdim
real v_ana(idimjdinm,d_ana(idimjdim

real zana(idimjdim

real grad_o(idimjdim,grad_b(idimjdinm,grad(idimjdim
real zgrad_o(idimjdim

real box(11, 11,3,3) ! for nbox=9

observational data fields
nobs, i i i obs(nobs), nrobs(nobs), f| gobs(nmobs, npar)
ori obs(nobs, npar), | at obs(nobs), | onobs( nobs)

i nteger
real
character filnnr12

------------------------------ observations selected for analysis
integer nana,iiival (nmax), nrval (nnax)
real | at val (nmax), | onval (nmax), val obs(nmax), val mean
real val f gs(nmax), val i nn( nmax) , val ana( nmax)
real val i nb( nmax)
--------------------------------- information about rejected data
integer nskip,|skip(nmax), flag(nmax), dev(nmax)
| ogi cal ski p(nmax)
---------------------------------------- covariance matrix fields
real co(nmax*nnax), coi (nmax*nmax), coi r ed( nmax* nmax)
-------------------------------------------------- wor ki ng arrays
real wL( nmax* nmax) , W2( nmax* nmax) , W3( nmax* nmax) , w4( nnex* nnax)
real lat,lon
integer i,j,k,il,i2,ibox,jbox

-------------------------------------- adni nistrative paraneters
integer iloop,jloop,ipar,ios
i nteger |unobs, | unfgs,|unana
integer nro(3,3)
real cl at

dereived paraneters and check =

nhor =i di ntj di m
nho2=nhor *nhor
i f(nbox.eq.9) then

fgs) stop ' The 9-box setup has no fgs’
dimne.21 .or. jdimne.21)
stop ' The 9-box setup is hard-coded for 21x21 ’

3
3
se if(nbox.eq.1) then
1
1
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el se
wite(6,*) 'The nunber of analysis box can only be 1 or 9’
st op
endi f
c 3 wite some input paraneters =

write(6,1001)

wite(6,'(2a)’)’ exp : ', exper

wite(6,’(a, 4(1x,i2.2))’)’ date:’,iy-1900,imid,ih
write(6,1001)

wite(6,*)’ paraneter pressure tenperature’
write(6,1002)

wite(6,*)’ sdev of fg ', sdevfg

wite(6,*)’ sdev of obs ', sdevob

wite(6,*)’ tolerance 1 ',toleral

wite(6,*)’ tolerance 2 ',tolera2

wite(6,*)’ Gaussian paraneters ', gscale

write(6,1001)

c 4 open input and output files =
[ R e observation file -
wite(filnm(1:12)," (4i2.2,a4)’) nod(iy,100),imid,ih,’.obs’
open( | unobs, file=filnmiostat=ios,status="old")
C 4. 2 mmm e firstguess file -
if(lfgs) then
wite(filnn(1:12),’ (4i2.2,a4)’) nod(iy,100),imid,ih,’.fgs’
open(lunfgs,file=filnmiostat=ios,status="old")
read(lunfgs, *) iana,jana,lats,|onw,dl atfgs,dl onfgs
if(dlatfgs.ne.dlat.or.dlonfgs.ne.dl on) then
wite(6,*) "fromfgs, dlon and dlat =, dlonfgs,dlatfgs
wite(6,*) "nanelist, dlon and dlat =, dlon,dl at
st op
endi f
endi f
[ A A R R R result file -
wite(filnn(1:12),’ (4i2.2,a,a3)")nmod(iy, 100),imid,ih,’.", exper
open(l unana, file=filnmi ostat=ios, status="unknown’)
c5 read and (gross) check observations =
call getobs(|unobs, npar, nobs, nobs,
+ iiiobs,nrobs, | atobs,|onobs, oriobs, fl gobs)
c 6 anal ysis | oop over all paraneters =
do ipar=1,2
(o T R R R read firstguess -
if(lfgs) call getfld(idimjdimfgs,!|unfgs)
C 6. 2 e a analysis -
[ e T | oops over all box's -
do 626 jloop=1,jbox
i f(nbox.eq.9) then
| at =l at m+(j | oop-2)*5. *dl at
el se
lat=latm
endi f
do 626 il oop=1,ibox
i f(nbox.eq.9) then
| on=l onm+(i | oop-2)*5. *dl on
el se
| on=l onm
endi f
C 6.2.1 sel ect influencing observations .
cal |l choose_box(nbox,idimjdimo,O0,
+ iiiobs,|atobs,|onobs, oriobs(1,ipar),
+ nrobs, nobs, | at, | on, dl at, dl on, r nax, nmax, nm n,
+ iiival,nrval,latval,lonval, val obs, nana)
nro(il oop,j! oop)=nana
€ 6.2.2 .. construct and invert covariance matrix .
call covnat(lat,clat, sdevfg(ipar), sdevob(ipar),
+ gscal e(i par), nana, | atval , | onval , co)
call linds(nana, co, nana, coi, nana, w4)
c6.2.3  .......... check observations, reduce coi for rejected data .
call check(nana, co, coi, coired, val obs, nski p, | ski p, ski p,
+ dev, fl ag, wi, w2, w3, w4,
+ sdevob(i par), sdevfg(ipar),toleral(ipar),
+ tol era2(ipar),val mean,iiival)
do k=1, nana
if( skip(k) )
+ wite(6,’(a,il,af10.2,a,i6,a,f5.1,a,f5.1,a)")
+ ' par=",ipar,’ with value=",val obs(k),
+ is rejected at station’,iiival(k),
+ " (",latval (k),",",lonval (k),")"’
enddo
C 6.2.4 convert fgs to obs-grid .
if(lfgs) then
call H(idimjdimnana,latval,lonval,
+ lat,lon,dlat,dlon,fgs, val fgs)
endi f
c6.2.5 ... anal ysis of parameter at position (lat,|on)
call oibox(ipar, nbox,|fgs,
+ idimjdimana,fgs,
+ lat,lon,dlat,dlon,clat,nana,latval,|onval,
+ val mean, val obs, ski p, val f gs, wil, coired,
+ sdevfg(ipar), gscal e(i par), rmax)
i f(nbox. eq.9) then
do i=1,11
do j=1,11
box(i,j,iloop,jloop) = ana(i,j)
enddo
enddo
el se
if(ipar.eq.1) then
call hcpa2b(idintjdi mana, p_ana)
el se
cal | hcpa2b(idintjdimana,t_ana)
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endi f
endi f
C 6.2.6 restore analysis data
cal | saveres(nobs, npar, nana, i par, nrval , fl gobs, fl ag)
626 continue
wite(6,’(3x,a,2x,3i5,/,23x,3i5,/,23x,3i5)")

+ ' nobs in each box:',((nro(il,i2),il=1,ibox),i2=jbox,1,-1)
write(6,1001)
C6.2.7 add all values fromrel ated boxes .
627 conti nue

i f(nbox.eq.9) then
if(ipar.eq.2) then
call addbox(box,idimjdimt_ana)

el se
cal | addbox(box, idimjdi mp_ana)
endi f
endi f
enddo
c7 derived variables =
call derivf(t_ana,p_ana,
+ u_ana,v_ana,d_ana,idimjdimlatmclat,dl at)
c8 statistics =
wite(6,*)’ statistics :’
call statis(’ p min/max = ,idimjdimp_ana)
call statis(’ t min/mx ="',idimjdimt_ana)
call statis(’ u mn/max =',idimjdi mu_ana)
call statis(’ v min/max = ',idimjdimv_ana)

call statis(’ dyn min/mx ',idimjdimd_ana)

write(6,1001)

c 9 store the anal yses and observations =
write(lunana,’ (2i4,4f10.4)")idimjdim
+ | atmj di m 2*dl at, | onm i di nf 2*dl on, dl at, dl on

call putfld(’p’,lunana,idimjdimp_ana,idimjdim
call putfld('t’,lunana,idimjdimt_ana,idimjdimn
cc call putfld(’u ,lunana,idimjdimu_ana,idimjdimn
cc call putfld(’v’',lunana,idimjdimv_ana,idimjdim
call putobs(’obs’, nobs, npar, nobs, | unana,
x iiiobs,|atobs,|onobs, oriobs, fl gobs)
c 10 close obs, ana and chk files =
cl ose(l unobs)
cl ose(l unf gs)
cl ose(l unana)
c end of the analysis =
wite(6,*) analysis finished without any error!’
write(6,1001)

return
c Al formats =
1001 format (" )
1002  fOrMAL ("= - -- - s m s m s m oo ")

6211 format(1x,a, 20(/, 2x, 10i 7))
6212 format(1x,a, 20(/,2x,10f7.1))
end
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