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Ocean Program version 2). The North Equatorial Countercurrent (NECC) simulated by these two models was to be found

weaker than the observation. These results were consistent with the findings of Sun et al. (2019), which further suggests

that surface wind stress and its curl are the most important forcing terms in correctly simulating the NECC in ocean

models. At the same time, the differences in NECC dynamical mechanisms between LICOM3 and POP2 were analyzed,

including wind stress, advection, and other terms. In spite of the same CORE-IAF dataset being used to force these two

ocean models, the influences of dynamical forcing terms (wind stress, advection, and other terms) were not exactly the

same.

Keywords North Equatorial Countercurrent, LICOM3 (LASG/IAP Climate System Ocean Model Version 3) ocean
model, POP2 (Parallel Ocean Program version 2) ocean model, CORE-IAF (Coordinated Ocean-ice

Reference Experiments—Interannual Forcing)
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K P b 78 8 16 i ( The North Equatorial
Countercurrent, NECC) f&— 3 #iii KX-F7E L E 1)
AR 1) 38 R . NECC AT 2°N~10°N Z [1], &
Mo FE A B TS B R B Wb # ( Wyrtki and
Kendall, 1967; Donguy and Meyers, 1996; Johnson et
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( Sverdrup, 1947; Yu et al.,, 2000; Kessler et al.,
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TRIURI BEFR IR /)N, AH X PR IR 28 7] 3 2 0K )
B LA XUNE g e B2 I P SN o G AR AR TE P K
S, ST IR ITURM JEE 5 I A % A R A ) XU
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R AT NECC & A7 fE W 95 3% % (Philander
et al., 1987; Grima et al., 1999; Yu et al., 2000; Wu et
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E 5 E iR %= (LASG/IAP) H E#FAR LICOM3
(FT7ME, 2017; Linet al., 2016). B —/EvE
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SEITARIE L M) 43 PR A N E) 0.27° (Danabasoglu
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7 A AT PAfR A s T Ak
V=1, (3)
fU=17. (4)
MR (3) M (4) KRR, FEEERS R
B 2 7 B (U =ovorowp) T N TTFE (3) F
(4), FAME2=152IE K EFEALLT 2 # Sverdrup
S o IR TR, AE 5 R H (R SR T RS 7 T
W« IR
BV =curl(t") (5
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1 y=V. =hu- .
U= __fx curl(r*), dx+ Ugg 7 A=V .- (uhv)=hu-Vv+vV - (uh), (10>
B JEB Y

Ugs /& UTEMPEZRIL T (EB) MIMH . T 8% Ups
BUE A TE v, TATEFEATTE (8) ISR
Bt H A W %k U (Kessler et al., 2003; Sun et al.,
2019):

U = -y, (8

=5 [ curl (@) ax R IE S R BUD
VBRI, xly) RS R 6 1 1 6 —
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BB TR (8) TR SUARIN U, X, fiat
LB 2 KL SO AR 7T B 5
A=Vl T 0 F A SR
WIS, Soh R REBUNRIE. A TTELM RS
R A4 ST R

A* =V -(uhu) = hu-Vu+uV - (uh), 9
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Fig. 1 Meridional-vertical sections of annual mean zonal currents at (a) 180°, (b) 140°W, and (c) 110°W for observation data (Johnson et al., 2002,

units: m sfl). (d, e, f) and (g, h, 1) are the same as (a, b, c¢), but for the LICOM and POP sea models, respectively. Eastward (westward) velocities are

shown as black solid (dashed) lines, red curves are 20°C isotherms
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Countercurrent, NSCC) M ik ¥k £ E W i ( South
Subsurface Countercurrent, SSCC; Wyrtki and
Kilonsky., 1984),
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7 110°W 28 7] Wi i A7 &, LICOM ¥ 48L [f) NECC
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2002, ). LICOM # 4 C # 2k) #1 POP M 4l (4L %)
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Fig.2 Upper 400 m integrated zonal currents (units: m’ sfl) for (a)
LICOM and (b) POP models in the equatorial Pacific. (c) Volume
transports of NECC (the North Equatorial Countercurrent) (units: Sv),
which are defined as the meridionally integrated eastward ocean current
between 3°N-10°N, for LICOM model (blue solid), POP model (red
solid), and observations (Johnson et al., 2002, black dots)
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(3D, RTULHERN AT, PRIz 4 4h 5
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£ 1 WNEHE ( Johnson et al,, 2002 ), LICOM #1 POP #%
K i+ & B NECC ( the North Equatorial Countercurrent )
FEHSgERERE ( B4:Sv) ( LICOM T NECC it 75
MA0)

Table1 Zonally averaged volume transport of NECC
( the North Equatorial Countercurrent ) for observations
(Johnson et al.,, 2002), LICOM model, and POP model,
units: Sv. Insignificant places for NECC in LICOM were

treated as 0
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Fig.3 Zonal transport per grid due to (a) wind stress, (c) advection, and (e) other terms in the tropical Pacific for LICOM model (units: m’s ]). (b),

(d), and (f) same as (a), (c), and (e), but for POP model. Contours are the NECC eastward ocean current between 3°N—10°N (The contour in Fig.

3a/3c/3e is same with the positive value zone in Fig. 2a; the contour in Fig. 3b/3d/3f is same with the positive value zone in Fig. 2b). The contour

interval is 20 m sfl, the zero line is bolded
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Fig. 4 Total volume transports of NECC (black) and the transport due
to wind stress (red), advection (blue), and other terms (green) for (a)
LICOM and (b) POP models (units: Sv). The vertical black dotted line

is the 165°W reference line
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Table 2 Zonally averaged volume transport of NECC due to wind stress, advection, and other terms, and the sum of these

three terms for the LICOM and POP (units: Sv). NECC transport is defined as the meridionally integrated eastward transport

between 3°N-10°N
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Fig. 5 Distribution of (a) zonal wind stress and (b) meridional wind stress from the satellite inversion data SCOW (Scatterometer Climatology of

Ocean Winds) in the equatorial Pacific region. Differences between SCOW and LICOM for (c) zonal wind stress, and (d) meridional wind stress

(SCOW minus LICOM). Differences between SCOW and POP of (e) zonal wind stress, and (f) meridional wind stress (SCOW minus POP). Units:

Nm?
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Fig. 6 (a) Wind stress curl from the satellite inversion data SCOW in
the equatorial Pacific region; (b) difference in wind stress curl between
SCOW and LICOM (SCOW minus LICOM), (c) difference in wind
stress curl between SCOW and POP (SCOW minus POP). Units:
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