Review bdyvol bug fix

Review bdyvol bug fix
BDY/bdyini F90
SUBROUTINE bdy init
BDY/bdyvol. F90
FUNCTION bdy segs_surf(phu.phv
dynspg ts F90

For reference, Pierre has added:

Ticket: ) ipsl.jussieu.
Branch: NEMO/branches/UKMO/dev_r10448_bdyvol 2 ipsl jussieu JKMO/dev_r10448 bdyvol)

Diffs are (revision 10448-10476)
Files dev_ 10448 bdyvol/doc/latex/NEMO/subfiles/chap LBC.tex and dev 10448 bdyvol CLEAN/doc/ latex/NENO/subfiles/chap LBC. tex differ
Files dev_r10448 bdyvol/src/OCE/BDY/bdyini.F90 and dev 10448 bdyvol CLEAN/src/OCE/BDY/bdyini.Fo0 differ

Files dev_r10448 bdyvol/src/0CE/BDY/bdyvol.F99 and dev 10448 bdyvol CLEAN/src/0CE/BDY/bdyvol .90 differ
Files dev_r10448_bdyvol/src/0CE/DYN/dynspg_ts.F90 and dev_r10448 bdyvol CLEAN/Src/0CE/DYI/dynspg ts.F9@ differ

BDY/bdyini.F90

SUBROUTINE bdy_init
removes flagu and flagv

Adds sanity check if tides are used:

< Il $1d: ShelfSeasCodeReviewBdyVolBugFix.txt,v 1.2 2019/01/09 10:54:22 EndaODea Exp $
> 11 ¢1d: shelfSeasCodeReviewBdyVolBugFix. txt,v 1.2 2019/01/09 10:54:22 Enda0Dea Exp
> REAL(wp), POINTER flagu, flagv v -

< sanity check if used with tides
< IF( n_tide ) THEN
< IF(Twp) WRITE(numout,*) * The total volune correction is not working with tides.
< IF(lwp) WRITE(numout,*) ' Set n_vol to -FALSE. '

IF(lwp) WRITE(numout,*) ' equilibriate your bdy input files *
CALL ctl_stop( 'The total volume correction is not working with tides.' )
END TF

! Compute total lateral surface for volume correction

> | JC: this must be done at each time step with non-linear free surface
N bdysurftot = 0. wp

Lateral surface at U-points
b

1, idx_bdy(ib_bdy)snblenrin(igrd)
nbi =" idx_bdy(ib_bdy)%nbi(ib,igrd)
nbj => idx_bdy(ib_bdy)%nbj (ib,igrd)
flagu => idx_bdy(ib_bdy)%flagu(ib, igrd)

bdysurftot = bdysurftot + hu_n (nbi , nbj) &
& (nbi , nbj) * ABS( flagu ) &
& * tmask_i(nbi , nbj) &
& * tmask_i(nbi+1, nbj)

END DO

END DO

> igrd=3 | Add lateral surface at V-points
nb_b

1, idx_bdy (ib_bdy)snblenrin(igrd)
- nbi = idx_bdy(ib_bdy)%nbi(ib, igrd)
> ddx_bdy(ib_bdy)snbj (ib, igrd)
- => idx_bdy(ib_bdy)flag(ib,igrd)
> bdysurftot = bdysurftot + hv_n  (nbi, nbj ) s
- & *elv  (nbi, mbj ) * ABS( flagv ) &
> & * tnask_i(nbi, nbj ) s
> s * tmask_i(nbi, nbj+1)
. END DO
> END DO
CALL mpp_sun( *bdyini’, bdysurftot ) ! sun over the global domain
. END TF

removed (moved) section that calculates lateral surface for volume correction (this needs to be done not just as once off)

BDY/bdyvol.FO0



dev_r10448_bdyvol_CLEAN/src/OCE/BDY/bdyvol.F90 dev_r10448_bdyvolisrc/OCE/BDY/bdyvol.F90

E bd
' and filtered free surface are used ' and filtered free surface are used

History : 1.6 ! 2005-61 (. Chanut, A. Sellar) Original code History : 1.8

' 2005-01 (3. Chanut, A. Sellar) Original code
2006-01 (3. Chanut) Bug correction " 2006

' ' ! 61 (3. Chanut) Bug correction

' ! 2008-04 (NEMO tean) add in the reference version ' 3.6 | 2008-04 (NEWO team) add in the reference version

' ! 2011 (D. Storkey) rewrite in preparation for 0BC-BDY merge " 3.4 1 2011 (. Storkey) rewrite in preparation for OBC-BDY merge
I 4.0 1 2019-01 (P. Mathiol) adspted to tine splitting

ocean dynamics and tracers

USE oce ! ! ocean dynamics and tracers
USE bdy_oce ! ocean open boundary conditions ! ocean open boundary conditions
USE sbc_oce ! ocean surface boundary conditions ! ocean surface boundary conditions
USE dom_oce ! ocean space and tine domain X ! ocean space and tine domain
USE phycst ! physical constants USE phycst ! physical constants
. USE sb ice f -3 Uines: USE sbeisf
USE ib_mpp ! for mppsun USE ib_mpp 1 for mppsun
USE Uib_fortran ! Fortran routines library USE Uib_fortran ! Fortran routines library
INPLICIT NONE IHPLICIT NONE
PRIVATE PRIVAT
PUBLIC bdy_vol ! called by 777 PUBLIC  bdy_vol2d ! called by dynspg_ts
11 NEMO/OCE 4.0 , NEWO Consortium (2018) 11 NEMO/OCE 4.0 , NEMO Consortiun (2018)
11 $Td: shelfSeasCodeReviewBdyVolBUGFix. txt,v 1.2 2019/01/09 10:54:22 EndaODea Exp $ 11 $Id: ShelSeasCodeReviewBdyVolBugFix. txt,v 1.2 2019/01/69 10:54:22 EndaODea Exp §
11 Software governed by the CeCILL? License (see ./LICENSE) 11 Software governed by the CeCILL? license (see ./LICENSE)
CONTAINS CONTAINS
SUBROUTINE bdy vol( kt ) SUBROUTINE bdy vol2d( kt, ke, puazd, pva2d, phu, phv )
*+ ROUTINE bdyvol *++ " *r+ ROUTINE bdyvol *++
11+ Purpose :  This routine controls the volume of the s 11+ Purpose :  This routine controls the volume of the syst
I R carrection velocity is caicutated to correct the. rotar transport W correction velocity ts caleulated fo correct the otal transport
through the unstructured 0BC. " through the unstructured 0BC

Uinear free surface coded in OPA 8.2 7297 true 7277

" The total depth used is constant (H0) to be consistent with t

11 ** Method The correction velocity (zubtpecor here) is defined calculating 11 ** Method The correction velocity (zubtpecor here) is defined calculating
" the total transport through all open boundaries (trans bdy) minus ' the total transport through all open boundaries (trans bdy) minus
" the cumulate E-P flux (z_cflxemp) divided by (he total lateral n the cumulate E-P flux (z_cflxemp) divided by the total lateral
" surface [Dd‘/surhot) of the unstructured boundary " surface 1bdysurho(] of the unstruc(ured bour
" awbtpecor = [trans_bay - z crixenp 1*(1. /bdysurfluﬂ " aubtpecor ~ [trans by - z cflxenp 1*(1. /hdysur'w()
1 ' ra ecipi in e
" 2/ The Vot 1 constant even with E-P T, Tn this cose " 2/ The votime 1 constant even vih E-P flix. In this cose
" the correction velocity must balance both the flux i ‘the correction velocity must balance both the flux
" through open boundaries and the ones through the free " through open boundaries and the ones through the free
" surface " surface
" (set nn volctl to 1 in tne nanelist for this option) " (set nn_volctl to 1 in tne namelist for this option)
[NTEEEN, INTENT(in) :: Kkt ! ocean time-step index INTEGER, INTENT(in) :: kt, kc ! ocean time-step index, cycle time-step
[NYEGER ii, id. ]k, ib, igrd INTEGER ::  ji, jj, ]k, jb, jord
INTEGER ib'bdy, 1i, 1j INTEGER ib'bdy, ii, 1j
REAL(wp) :: zub(pecw, z (ﬂxew, ztranst REAL(wp) : zub\necur, ztranst
. REAL(wp), S 2 cfluer
REAL(wp), DIHENS!DNUD) JD]}. !NTENHmuu() : pua2d, pva2d
REAL{up), DIMENSION o Jpi ), TNTENT(in) :: phu. phy

TYPE (0BC_INDEX)

TYPE(0BC_INDEX)

TF( Invol ) THEN

IF( Kt == nit0go ) THEN
IF(up) WRITE (numout, *
TF(Wup) WRITE(numout, ) by vol
IF(Lup) WRITE (unout, )~

D

Correction of velocities along unstructured 0BC'

! Galculate the cunulate surface Flux z cflxenp (n3/s) over all the donain ! Calculate the cunulate surface Flux z cflxemp (n3/s) over all the domain

tign rep\m these Lines : e S _cFlxenp - glob_sun( ‘bdyvol', ( emp(s,:) - rnf(:,:) « fufisf(:,:) ) * bdytmask(:,:) = elezt(:,:) ) / rauo
2_cflxemp = SUM ( ( emp(:, t,1) + fufisf(:,:) ) * bdytmask(:,:) * ele2t(:,:) ) / raud
CALL mpp_sun( "bdyvol’, 2 :rlxal\n 7 1 Sim ver the glohat domain ! Compute bdy surface each cycle if non linear free surface

2_cfixemp = glob_sun( ‘bdyvol’, ( emp(s,:)-rnf(:,:)+fufist, * ele2t(:,:) ) / rauo I (NOT. Un_linssh ) THEN

! compute area each time step
bdysurftot = bdy_segs_surf( phu, phv )

) * bdytmask

ELS
1 compute area only the first tine
IF ( (Kt == nit@es ) .AND. ( kc == 1) ) bdysurftot = bdy segs surf( phu, phv )

e I

! Transport through the unstructured open boundary ! Transport through the unstructured open boundary

zubtpecor = 0. wp zbtpecor = 0.0

00 1b_bdy = 1, nb_bdy 00 1b_bdy =

idx = idx_bdy(ib_bdy) idx = o hdy(lb by)
! cunulate u component contribution first ! cunulate u component contribution first

uo]n Y idxnblenrin(jgrd)
idxsnbi(jb, jore d

i, dscunb (3b, jor
ij ) Zubtpec pacar + dcoLaguib,ford) * pus2d(id, i) - e2u(iE, i)  phu(id, i) - tmask_i(id,ij) * tmask_i(ii+1,ij)
tubtpecor = aubtpecor + A6xaflaguib, Jgrd) * ue(iLidg, k) * €u(sH,41) * e niLdf )
o

END DO END 00
jord = 3 ! then add v component contribution ! then add v component contribution
o0 Jb = 1, idenlenritigrd)

TEEN!

b1, ar4)

3 = idxinb](3b, jgrd)
zubtpecor = zubtpecor + idx%flagy(jb,jord) * va(ii,ij, jk) * elv(ii,ij) * e3v_n(ii,ij,jk)

END DO
END DO END DO

END DO END DO

CALL mpp_sun( 'bdyvol', zubtpecor ) ! sum over the global domain TF( Ucmpp ) CALL mpp_sum( 'bdyvol', zubtpecor ) | sun over the global domain

! The normal velocity correction 1 The normal velocity correction

IF( nn_volctl==1) THEN ; zubtpecor = ( zubtpecor - z cflxemp ) / bdysurftot IF( nn_volctl i zubtpecor = ( zubtpecor - z cflxemp ) / bdysurftot ! maybe should be apply only once at the end

ELSE i zubtpecor =  zubtpecor 7 bdysurftot ELSE 2ubtpecor = zubtpecor 7 bdysurftot

END TF END 1F

! Correction of the total velocity on the unstructured boundary to respect the mass flux conservation ! Correction of the total velocity on the unstructured boundary to respect the mass flux conservation

2transt = 0. wp -

00 ib_bdy = 1, nb_bdy 0 i bay = 1.
idx = idx_bdy(ib_bdy) dx = idx ndyun bdy)

jord = 2 ! correct u component jord = ! correct u component
00 3b - 1. ddcnblenrin(jord) D0 jb = 1, idxwnblenrin(jgrd)
D0 jk =1,

mmmub Jgrd) idxtnbi (jb, jgrd)

13 = 1dxtnbj (b, jare ij = idxanbj (b, Jgrd)
S350 2 iatid145, K0 - téxPiagu(jb,jord) © zubtpecor - umask(3i,i5.] pua2d(ii,ij) - pua2d(ii,ij) - idxsflagu(jb,jgrd) = zubtpecor - tmask_i(ii,ij) * tmask_i(ii*1,ij)
et b ranes i tou o orar sty o) esera, o SR a O )

END DO
END DO END DO
jord = 3 ! correct v component ! correct v component
20 gb < 3, anbtencin(iora) idxunblenrin(jgrd)
20 jK
Loami(sb, jgr ii = idxanbi(jb, jord)
idesnb (3b, jgrd) 1j = 1dxnbj ()b, jord)
va(ii,ij,jk) - va(ii,ij,jk) -idxeflagv(jb, jgrd) = zubtpecor - vmask(ii,ij,jk pva2d(ii,ij) - pva2d(ii,ij) - idxvflagv(jb,jgrd) = zubtpecor - tmask_i(ii,ij) * tmask_i(ii,ij+1)
et et R e R TR AT e TR
END DO
END DO END DO

END DO END DO

CALL mpp_sum( 'bdyvol', ztranst ) ! sun over the global domain

! Check the cunulated transport through unstructured OBC once barotropic velocities corrected ! Check the cunulated transport through unstructured 0BC once barotropic velocities corrected

TE( Wwp AND. HOD( Kt, nwrite ) == 0 ) THEN T HOD( Kt, murite ) == 0 AND. ( ke ) ) THEN
Lygampate restdual transport across boundary
ztranst
5055 bey = 1. b b

idx = idx bdym; bdy)

igrd
Do jb

! correct u component

1, idxanblenrin(jgrd)
i1 - idxnbi(ib, jord)

13 = idxanbj (3b, jard)

Ztranst = ztranst + idxsflagu(3b,jgrd) * pua2d(ii,ij) * e2u(ii,ij) * phu(ii,ij) * tmask_i(ii,ij) * tmask i(ii+1,1j)
0

! correct v component

5 o
Ztranst - ztranst + idwkflagy(jb,jgrd) * pva2d(ii,ij) * elv(ii,ij) * phv(ii,ij) * tmask_i(ii,ij) * tmask_i(ii,ij+1)

END DO
IF( Wmpp ) CALL mpp_sum(‘bdyvol', ztranst ) ! sum over the global domain
IF(lwp) WRITE (numout, *) IF(wp) WRITE (numout,
TF(lup) WRITE numuu\,‘) “bdy_vol : time step :*, kt TF(Lup) WRITE. numuu\,‘) bdy ol : time step ', kt
IF(lwp) WRITE ' IF(wp) WRITE (numout, '
TF(lup) WRITE cunulate flux E Lz cflxemp , * (m3/s) TFlupy WRITE (omout ) cumulate flux Ef ',z cflxemp |, 0 (m3/s)"
IF(lup) WRITE Toral Loterat surface of OBC =, biyaoreat, " (1) IF(Lwp) WRITE (numout, )" fotal 1ateran surface of 0BC =0 biyaurfaot, " (2.
TF(lup) WRITE correction velocity zubtpecor =', zubtpecor , *(m/s)" IF(Lwp) WRITE (numout, )" correction velocity zubtpecor =', zubtpecor , *(n/s)"
IF(Wp) WRITE (numout )" cunulated transport ztranst =', ztranst ., '(n3/s)' IF(Lup) WRITE (numout )" cunulated transport ztranst =', ztramst , ‘(n3/s)'
E 17 END 17
END IF 1 ln_vol END SUBROUTINE bdy_vol2d

END SUBROUTINE bdy_vol muunl FUICTION bay_segs_surf(phu, phv)

I *++ ROUTINE bdy_ctl seg ***
It o+ Purpose :  Compute total lateral surface for volume correction

REAL(w) . CIMHSTON( o Jp1). IVTENT(Sn) = ph. phy 1 vater coluan thickness ot U and V potnts
INTEGER igrd, b _bdy, Loop indexes




END MODULE bdyvol

INTEGER , POINTER :: mbi, nbj
2flagu, zflagy

! short cuts
REAL(wp), POINTER H

! Compute total lateral surface for volune correction
bdy_segs_surf = 0._wp
igrd = 2 ! Lateral surface at U-points
00 ib_bdy = 1, nb_bd
00 ib = 1, idx_bdy(ib_bdy)snblenrin(igrd)
nbi == idx_bdy(ib_bdy)%nbi (ib, igrd)

2flagu == idx bdy(ib_bdy)%flagu(ib, igrd)
bdy_segs_surf - bdy_segs_surf + phu(nbi, nbj)

“e2u(nbi, nbj) * ABS( zflagu )

* thask_i(nbi, nbj)  tmask_i(nbi+l, nbj)

END DO
END DO

igrd=3 ! Add lateral surface at V-points
00 ib_bdy = 1, nb_b
D0 ib = 1, idx_bdy(ib_bdy)snblenrin(igrd)

=> 1dx bdy(ib_bdy)%flagv(ib, igrd)
bdy_segs_surf - bdy_segs_surf + phy(nbi, nbj)

“elu(nbi, nbj) * ABS( zflagy )
* tmask_i(nbi, nbj) * tmask_i(nbi, nbj+1)

END DO
END DO

! redirect the time to bdyvol as this variable is only used by bdyvol
IF( Lk_mpp )  CALL mpp_sum( 'bdyvol', bdy_segs_surf ) ! sun over the global domain

END FUNCTION bdy_segs_surf

END MODULE bdyvol

« Changes bdy_vol to bdy_vol2d
« It now takes new arguments

o barotorpic subcycle jn->kc

o after barot vel ua,va -> pua2d, pva2d

© ocean depth atu,v : zhup_e,zhvp_e - > phu,phv

that current depth tant as it is not now

« Change z_cflxemp 5ot is storable (add SAVE)
« atko=1, set emp flux = globsl sum of (emp,mf,fwfsf) * the bdymask * e1e2 /raud
« calculate bdysurf each time step if non linear, calls bdy_segs_surf(depth at u,v)

o otherwise only do at first time step

o global sum
« actual correction, spli:
© nn_volati="1, then repve emp / baysurfiot
o otherwise dont just / bdysurftot
« correct u2d, v2d
o u2d = u2d + directional flag *zubtpecor * mask
o v similar
« Check cumulated transport , only do for ko=1
 sums up transt over bdy points
o then global sum
o then write out for user

FUNCTION bdy_segs_surf(phu,phv)
moved this calculation to this new function to it camn be called as required

calculates (u/v) depth * cell width and sums both for u and v points.
dynspg_ts.FO0

adds callto IF(In_bdy AND. In_vol ) CALL bdy_vol2d( Kt jn, ua_e, va_e, zhup2_e, zhvp2_e ) once uava and u v a depth available.

~ EndaODea - 08 Jan 2019

This topic: Main > ShelfSeasCodeReviewBdyVolBugFix
History: r2 - 09 Jan 2019 - 10:54:22 - EndaODea

Caloulate transport through open bdy , convert to 2D (remove k loop etc) * zubtpecor = sum over bdy points, firectionl fla g(in/out) u baro * e2u * depthu * tmask(i)‘tmask(ii+1) | Thsi to remove possibel of land at point one inside even though here isd open bdy?
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