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Designing Advection Scheme of Yin-Yang Grid Based on
the New LE Horizontal Staggered Grid
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Abstract: The two-time level semi-l.agrangian advection scheme is designed to study the process of global
advection based on the the spherical overset Yin-Yang grid. A kind of new horizontal staggered grid named
LE grid is adopted for the scheme in the spherical coordinate, and different interpolation methods have
been employed to the overlapped area of the Yin-Yang grid. Besides, some idealized numerical tests are
carried out. Numerical tests show that the scheme is reasonable for simulating the global advection, the
advection of the overset area is obviously sensitive to the boundary interpolation schemes; the semi-La-
grangian scheme can depict the structure, position and the evolution process of solid body and deformation-
al vortex accurately, and can get good stability and high accuracy.
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Fig. 1 Schematic diagram of Yin-Yang grid

(a) Yin grid, (b) Yang grid, (¢) overset Yin-Yang grid

60

30

EQ

30

60

90°S
0 90°E

180 90°W 0

2 TS R A A T A 4 T AR 1) B R I

Fig. 2 Schematic diagram of Yin-Yang grid with the projection of equal-area cylinder
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Fig. 8 The time series of the normalized errors of the poleward solid-body test case with

different resolution by using bi-linear interpolation method
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'0.020
0.015
10.010
H0.005
—0.005
—0.010
—0.015
—0.020

E 12 AATEHRIRE LR . =3 i 201088 i (D
FHUAH S 5 Fo AT A 1) 2548 CBH 3% IXO
Fig. 12 Results of the deformational flow test:
the numerical solution (contour) and the
differences (shaded area) between the
numerical and analytical solutions

SLBARTS {1 Lo L FEASTR] 53 HE 2T 19 RN Sl S5 B
B X T GEIRIE TR BEE B R . A
— AR 2 B DS S E 2 o3 A 2% U — Ak B B R T R
FE B FH A% bR B = R A% B B A 7 S8 2R 1T £l
AE I L HOWG BE BB 3 o [] B % T~ G A M e 5
[F) A Bt A A5 2 A A R v, & T — iR 2 B 2
W AE BRI 3 Fr. 1 5% Uk 56 2 B AE B FH
DA b SR = R A% B H A7 (1 A 38 300 5 B4 A8 4 it
AT 8w 09 BOME K B, X A Li 48 (2006) 4k T
Arakawa-CRIA& 3 T 1 BF FH A% 9 %5008 - 008 5 L1
AR .

R2 BEMBEPFBEEZRRREHEA-—LREMKHE,a=0°
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