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Development of Poisson solver in non-hydrostatic ocean model for the Earth Simulator
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We have been developing a non-hydrostatic coupled ocean-atmosphere simulation code that can treat explicitly
not only large scale phenomenon such as global general circulations but convections. We focus on the ocean

component of this coupled simulation code in this report, especially efficient schemes for solving Poisson

equations. We divided pressure terms into hydrostatic and non-hydrostatic pressure terms. In this

implementation, it is essential to solve 2-dimensional Poisson equations with high performance, because our

simulations will be performed with high resolution. We evaluate the introduced schemes, some Krylov subspace

methods, from the view points of wall clock time and the number of iterations on the Earth Simulator. Moreover

we will discuss the characteristics of the coefficient matrix on the overset grid called the Yin-Yang grid.
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Fig. 1 Yin-Yang Grid
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Table 1 Krylov subspace methods
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Fig. 2 Schematic figure of 1-dimensional overset grid

2 REEEPLED
K

L oL SN LRIEORT Y 2 iR

2u +u:+l - f;sz = f;
tméoié%ﬁwm(%%)i\m¥®%¥%#6ﬁﬁt
£o TR, BHHEZRNS &

ufzmzuﬁuf:%;”B(ﬁ%ﬁmn

LB, LENST, x, x SRR

U, +u
Uy = 2u Uy =, = 2u,

=1
u, +u, .
uy —2u, + s =T—2u4 +u, = f,

Es, (TR TE#RLI N R T Y DR eRT U

TOXIITREITINIIERFRE 72D,
1 -1 0 0 0 0Yu) (f
1 =21 0 0 0llw| |f
01 =2 & 4 ofu| | A
0L 1 2 1 oful| A
00 0 1 =2 1|ull|Af
o0 0 0o 1 -l L

Uih-> T, Table | @7 1) o7EsZEMEoh THRETS
DIEHFEOHEITHIE LRI DNT, REEK R
felz s Ml L7z,

—_

4. MERE

BHET LR A7EMETLVTIE. 2 KeoR7 Y VAR
REMHLENS D, Tz, FBHFET S XATHEUETIV
ZBWTH, FH%E 2 RTOEKEE 3 RILOEFRKECT
L., ThZENICOWTERTY Y O HBREMIET. 3 K
FTORTY O HBREMSHEIANERS T IENTESD
LEZOND, 22T, £9 L XLOBMBIIOWTHEZT
5, FAMSEEELTEHUTOL D/ 2 KcOBRILEHE
REBREMZZRAL

o't ox
u(x= Oy)—u,,,,u(x=X,y)=uW,

5(x,y=0)=g(x,y =Y)=0

ZIT, X,Yu,.u,vid

X=4Y=2u,=0,u, =40,v=1
L/, EL, _®Fﬁrﬁéﬁ¥<&%blbikﬁ§ﬁ%§b:@fﬁb
O ENEEFMT B0, BB TRV NET
FRTHFHMEL /2.
5. #R

BiCGSTAB (2) % GMRES (5) i%, CGS ¥k Red-Black SOR ¥&IZ
WT4. OFAMEEZ KRR L, #IRIal— &J:'C
IR ETOREEKEGHEMNMZFMLEL, JIT, POER

i e=|r/| ] <107 (\lr“Di’i%%(D L /L) ELTe. #

Bodmns 5 ERBNEN 572 BiCGSTAB (2) DR E
Table 2 12579 . Table 3 {213, #-FEH 8006001 (=4001x2001)
DOHE D BICGSTAB (2) DI ERBIO K ¥R S5 3 D01
D= (TR MV, X7 RIVORFE. N7 RV
AN T —8) DOFEMREICDODNWTEED,

Table 2 Wall clock time and number of iteration

BiCGSTAB (2)
BTN FE AL stE R [sec]
361 43 1. 18e-2
30601 300 7. 13e-1
8006001 4807 9. 40e+2

Table 3 Computational performance of component
of BICGSTAB (2) solver
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