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Abstract In this study, the CORE-IAF (Coordinated Ocean-ice Reference Experiments
- Interannual Forcing ) dataset is used to force two ocean models: LICOM3 (LASG/IAP
Climate System Ocean Model Version 3) and POP2 (Parallel Ocean Program version
2). The North Equatorial Countercurrent (NECC) simulated by these two models has
been found weaker than the observation. These results are consistent with the findings
of Sun et al (2019), which further suggests that the surface wind stress and its curl is
the most important forcing term for correctly simulating the NECC in ocean models.
At the same time, the differences in NECC dynamical mechanisms between LICOM3
and POP2 are also analyzed, including the wind stress, advection and other terms. In
spite of the same CORE-IAF dataset is used to force these two ocean models, the
influences of dynamical forcing terms (the wind stress, advection and other terms) are

not exactly same.

Keywords The North Equatorial Countercurrent, LICOM3, POP2, CORE-IAF
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1. 5%

Kb ARIEE R (The North Equatorial Countercurrent, NECC) & — 37 #4
AP R B ZR ARG . NECC A7 T+ 2°N~10°N 2 I8, E4h4: BEAL B T
PR ZHT LR (Wyrtki and Kendall, 1967; Donguy and Meyers, 1996; Johnson et al.,
2002) . NECC HTREAEMYIAHE, FIZRIZHIINIR. NECC f£ 2209 Wi b (%
KIRFE ] LK ] 0.4m/s,  APHAREI 3] 7R E) 41 4] 10-30 Sv HYRRZK B KT

NECC 3= %52 o XN 7 Ji B2 itn FE 3K AN () (Sverdrup, 1947; Yu et al., 2000;
Kessleretal., 2003) , Kessler 25 A\ (2003) A 7T 1 V-t TR JEE {5 10 25 3 28 4 T3 6
NECC 1], BT8R IR P I mn BEE AR /S, BRI P TR 28 ) S 40 A0 R 3]
B UL UL T RE T BE RN o JUHAE ARIE VAT, IR IURT EE R T RE % A
RO REIAE M - Sun 5% (2019) 48 P B #4202 05 12 18— 2

A T F I NECC ffisemi, KIL NECC [FAhaiia i = BafER K, F
I, BEARI, s JJRR DR SRR B [ AR I, R R, PRI,
JEYEIZ NECC B 32 1) =AM HPRia 35

HIR NECC HINLHIBE FELLATR 28, (H 2 et sUBLL ) NECC 3 3 /7 7E fhi
55Mi% 2 (Philanderetal., 1987; Grimaetal., 1999; Yuetal., 2000; Wu etal., 2012;
Tsengetal., 2016) . Tseng %5 (2016) &I CORE-IAF 5t 37kl [1) 15 N
B, JUTATA R NECC #BW55, 7E 220°E £ [n] Wi AL i S 26 [l P35
HIIE5 T 520 (0.4m/s, Johnson et al., 2002) f)—2F.

FLIIRIBIE T A B, NECC HIARAM (i 22 T B2 7/ T8 DX 3 b 2 2R XD 223 il

] (Yuetal. 2000; Wuetal.,2012) . YuZE (2000) $8H, 7RiE bF4sig3 XOKR
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2235 NECC 7£ 180°E bR AW . Wu 45 (2012) KIUBEK ki fa & ITCZ

(Intertropical Convergence Zone) £ B F#, 2t pi NECC 455, 1M ITCZ
P F] R TR R S QUIKSCAT M fm 2238 il . 423, Sun 4 (2019) il
it A CESM2 (The Community Earth System Model version 2) i
5, POP2 (The Parallel Ocean Program version2) 4558, &I QuikSCAT I
ERH M IE CORE-IAF Ahigid K372 380 5°N~15°N Z[A] B4 A58, B2
NECC X3 (3°N-10°ND XU 77 i€ J5& Be XML 77 i@ JB 228 [l 56 B ) A - AN s i v
X NECC B4R 55, XA CORE-IAF (Coordinated Ocean-ice Reference
Experiments - Interannual Forcing) ' ] QuikSCAT Z:%¢ 10m 1 X 18 1E
NCEP/NCAR 10m ¥ 255 A A K

Sun % (2019) [3CE A 54T T CORE-I1HRLG H 1 — MR, HAh i
FEREIUH NECC HLADMi 72 2 75 RIRE HOLEE 2 AN AR A 58] NECC AU ) 50
ISR — B ? X L) H AT A R RN Y o AR S I B A i R AR A
LICOM3 A1 POP2, fff 7t A~ [F) 5 3K [a] g 2 MR 2R P I NECC AR U021 f) 72 57
WEFLAR BAZ REW 3t — 0 3 B BT e re 5K NECC Bl s Jiid R, i
BRIATTRS NECC Biqb i 72 (O BEAR, A A TR 2= RIE L. 53— 51, AT 7T
WAL BT & ) LICOMB3 X #viy A b JE I AL e
2. B, R
AT T PR X, — AN A B R e U BRI 8 i R URE S A

BRUALAR ) 2 B (e B AUl [ X sl 3 = (LASG/IAP) H WA LICOM3

(LASG/IAP Climate System Ocean Model Version 3, LICOM3) (FF#%%, 2017;

Lin et al., 2016) . 5B —ANEFEREE POP2 (The Parallel Ocean Program version
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2) , POP2 il IR R4 A4 CESM2 (Community Earth System Model
version 2) HFIIEERL &, &3 E Los Alamos B FARER = K 1 — A =4k
WAL, POP T 2001 -4 NCAR &, 1E SRR,
%4 . LICOM3 KX 7 Murray (1996) =M 5 M (Frksmss, 2018) , /K
o PR AR Z) 10, HorifF ok {5 A ¥ /2 CICE4 (The Los Alamos National
Laboratory Sea-ice Model version 4) . POP2 e L5 60 )2, & MILE)ZE (~10m)
2 250m VRBEERIRENT, AP HERRE 1°, FEL/REL A FRER N E 0.27°

(Danabasoglu et al., 2014) , HAgIkKE A2 CICES (The Los Alamos
National Laboratory Sea-ice Model version 5) .

WG A PR AR L Ah 538 %4 CORE-IAF (Large and Yeager., 2004;
2009) , CORE-IAF £ ZEK T NCEP/NCAR K43 b 4t o (135 2 K S 4 dis
(Kistler et al., 2001), Hr4gst, BFEKAAT R EH HABEYEIH (Large and Yeager.,
2009). CORE-IAF SR RS 3r Bl AT T O, BARRAR I AN &
P, A KU S 0 AR A R U A F 1) QUIKSCAT #edls, I DU
NCEP/NCAR K F 70 M 44l A ) RS FH U] o LA 75352 FH % 2 IRV B0 R0 £
JEI IR AR BE N TR (A Y MU &1 A1 BEREHC 78 (A, ), A A1 b33l
REEFEMLALE, HIZM NCEP/NCAR F43 T 7 U #1135 QUIKSCAT X
THOFM K ) _E B 230 (Large and Yeager., 2009). 7E Sun %5 (2019) #1, X—{81EHk
W % NECC i 55 1 1 22 5[] o

AIAFERANRE:: (D WEFEIREE T H) CORE-IAF IRXE AR

(LICOM3 FICICE4 ###) , Fifx “LICOM” . CORE-IAF #Hit f)— AN W&

62 4 (1948-2009) , LICOM i&4T 5 MEIR, HUEE 4 NMEIRAH 1978-2007 1) 30
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P EREAT M. (2) RAFFER CORE-IAF 33 POP2 F1 CICES ##,
fahx “POP” o HEIZAT 4 MEM, Bl G — MEM ) 1978-2007 1) 30 -1
SR AT M

Ay, FRATTH Johnson 5 (2002) MLl <A i Z#E (ADCP, acoustic
Doppler current profiler) FIEER AT HL#L. Johnson MLM%kHE = WOCE (World
Ocean Circulation Experiment) #1 TOGA - COARE ( Tropical Ocean Global
Atmosphere Coupled Ocean - Atmosphere Response Experimen, Eldin et al., 1994)
B —A FEWMIE , B4 10 MEEES 300m K& Wi (143°E, 156°E,
165°E, 180°E, 170°W, 155°W, 140°W, 125°W, 110°W, 95°W) , ki REEm (Al A7 T
20 40 90 4FAX, WL ds (058 2245 )5 1 WL Johnson 4% (2002) .
3. HiE

RIS Kessler 25 (2002) 1712 Wi 2 b7/ 18 APV K 46 [ it izt iod
o I3, HERTSIETRE T

Lt A —fV =P+ T+ F* (1a)
T+ A+ U=-P+ 1T +F (b)

é&ﬁtlﬂi—f: (‘;—‘t’, ‘Z—Z), A= (4%, AY), (=fV, fU), VP= (B, B), T= (1%
), F=(F*, F¥)7 5K AL, P, RE A, KPE
JIRRFE TIPS TS BT . 23 Sun Z5(2019) (17715, B T RHK
1T, FATTHE 7 R H AR 25 TR AR N A b s T 8 ST — AN 2= A ) Xk
o iai: v =+ 7 + 7' + 7" + 0", X Bty =-4,7"' =F, v" =-VP,
v =~ R A AR A A T

—fV =% (2a)
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fU =1 (2b)
XPTRE (2) KIERE, ¥ EER D ERFEELETTRE(U, + V) = 0por — Weop) T
AT (2, TAMESRRIE R LR T L8 Sverdrup ~F1i A AT 77 72,
(B2 J5 R v B 2 T XUSE A TR 5 e, AR R
BV = curl(t*) 3)
curl(z) = curl(@) + curl(~4) + curl (F) + curl(~VP) + curl (=) — fe,;
(4)
TR, BT (3) i NIESTT R I AR IS 0] VU 4T i [0 R 7043 2 26 [m) nis
U it A
U= —% [ curl(z?), dx + Ugg (5)
Ugp & 2RIAFHEB) A IS [ ik H . N TS U g BUE RIS E 1, AT FEH]
HFE (6) R R BET RS 4% U (Kessler et al., 2003; Sun et al., 2019) .
U=-o, (6)
K g =f  curl(r) de RENEARTREBUNE T AL xo(0) M
KB VO PR — DA B R A, RINRRE U Abe=0. [KItL, fnR
MR Sy, PRI AR & A, FAVERES TR (6D TR U0 B )
ChIMAE . X, B E B R S B, PRI T BLE R A=V -
(h), T2 BRI 0 A PR R T 5, b h RO, AW
A3 il 26 0] RN 22 0 AN 73 e TSP IR e 2«
A* = V- (lihu) = hi - Vu + uV - (iih) (6a)
AY = V- (@ihv) = hi- Vv + vV - (iih) (6b)

BT (D RS BNEREZ A AR R I (BRI, 7K1 s kR
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TIT KRB TR AR T o BT TR R AR ek, P BLFRAT
M I A 1] s Bk ol 25 RS A THORT P I 26 [l ik i, B 2 E/E N e dhok
AELTR 2 AR S R 26 ) B a&

ASerh, BATTAIARE 2 T PR B T SRR, SR ECT R A
J LA [a] ROBESL AT, X AR . FATH POP A EL#Ek H 1-T-iit
i eid mAAR A CF BAA IR ) RUEE D X~ P B SE e, A B s Ak s g 1
SUIE /R S S VR R SR 7k €7 i M i 1 P R VS i Y e
135°E -270°E XAk i-FI{E 533 /& 0.6Sv F1-0.6Sv. At 2iii, “FImi i s
AL NECC ZR A I8 55, XA I8 1F AR SR RN R . EF 30+
400m FRMRERILERE, S5 1 PRI, NECC HJUR BEAE i PR -F i
i 200m, AP NECC LR 4 300m, 400m LR HJ NECC AR g5, fir
PAFRATT3E$ 400m 1E ARSI, XA Kessler 25 A\ 2003 4F 32 2 1 —F(353m).
AT A5 R E 200m,  THE 45 SR 400m AHZE A K,
4. GR
& 1: Johnson Z A (2002) MLilIfI(a) 180, (b) 220 H! (c) 250 F V¥ 4k [f)5%
FEMIZE [ i o3 A s d-f A& LICOM HYEEER, g-i /& POP U4 AL, SR{EZRIRIRG &
0.1mst, S O AERAR (P8 M. 448K 20°C FiRLk.
Fig 1. Meridional-vertical sections of annual mean zonal currents at (a) 180, (b)
220E and (c) 250 for Jonhson et al. (2002) observation. d-f and g-i are the same as
a-c, but for the LICOM and POP, respectively. The contour interval for all panels is 0.1
m s1. Eastward (westward) velocities are shown as solid (dashed) lines. The red curves

are 20°C isotherms. Unit: m st
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B 1 EAEUTE 180, 220 Al 250 [ Wy T Ak ()T~ X4 46 1) 978 33 43 A 1
CHAL: mis) , 43 BARGR PG AT, A RSP RTAR RT3 - A4 Johnson 45 (2002)
(IR 3 , NECC E R AL T 3N -10N 2 |, 75 Il 2 B 7% 1 J7i ( South Equatorial
Currents, SEC) , Jbflj2Jb/R7i& % (North Equatorial Currents, NEC) . NECC 7£
XE=AEE (180, 220, 250E) HIE KA a3 £ 73 72 0.2m/s, 0.4m/s #10.2

o INIEIE T 5 BIIRER JZ 7R ML 2 K3 7R 18 i i (Equatorial Undercurrent,
EUC) , EUC .05 B M\ P 28 ZR5Z T Y 5 JF ) B ABIRE, 75K EUC B i KAE S
0.6m/s, A KNI 1m/s, EUC FALIIA X R JE AR A 43 0 A2 ra R 230 Uit

( North Subsurface Countercurrent, NSCC) A1tk JZ ¥ i (South Subsurface
Countercurrent, SSCC; Wyrtki and Kilonsky., 1984) .

LICOM #iI POP 40l 1¥) NECC ¥ LU Sl 5518 2, 1XFl Tseng 55 (2016) L&
15 AMEEFERL U 45 R KL 180°E WAk, LICOM 4L i) NECC 1 EUC 58
SIRAE, ArEWES, SRE<0.1m/s. 220°E, LICOM #3lf) NECC Hl i &
2 6°N (M%) 7°N) , i K{E<0.1 m/s, F1 180°E 4b#HEL, NECC E4RFI EUC
535, {H NECC 58 B2 MK IH i 55 3 SR 0V I8 A =gV R = « /K 250°E 4L, LICOM
B NECC HL A FE A SEI — £ (£ 6°ND {HifE W55 (<0.2m/s) . POP 7E

=ANG W AU NECC A1 LICOM 45 3:—%, {HLL LICOM F§is—1k,

& 2: (a) LICOM f1 (b) POP |2 400m 4 fE B E (Bl m2st) ;

AR, X BELIRATHE 3N-10N Z 18] 4= mlA 2 R AR 4 52 X o NECC 4[]

iﬁﬁ% ($4ﬁ SV,

Fig 2. The upper 400 m integrated zonal currents (Units: m?s™) for (a) LICOM, and (b)

11
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POP in the equatorial Pacific. (c) The volume transports of NECC (Unit: Sv), which are
defined as the meridional integrated eastern transport between 3N-10N, for LICOM
(blue solid), POP (red solid) and Johnson et al. (2002) observation (black dots).

N TR BRI SR, RATTHR 1 ARTE RSP B JE 400m 6 )i
A ELR (B 2a A1 2b) , IX/NBUE AT PAEL%A Sverdrup 4 [l frid A EL G .
AN [ izt 1) e R AL T 150°W BAKR, $fi 3 1 20m?/s. 150°W AT,
LICOM ¥#F£3 J= NECC 584K, POP i3 )= NECC BARMFEAE, (HIHlim g
B wEE, SRERSS (<20mPs) .

4] 2¢ #& Johnson 4§ (2002) #1110 A2 [l Wil b (143°E, 156°E, 165°E,
180°E, 170°W, 155°W, 140°W, 125°W, 110°W, 95°W) NECC i () i
A NECC U (SE4R) BEAT LR, 1X B NECC Bl & & XA 3N-10N Z [H]
ZRIR NGRSy o FISEMI LRSS, LICOM Fil POP ZEHI PR (120°W BAFE) 4541
[¥] NECC ISR %, ARARFISEMEFIT . XA Sun ZE A (2019) L5 —F, fibs
i@ LLE: POP Al CESM [UREAEIR, B POP £ 7K NECC {557 5°N-
15°N X5 £ AR KUk, 3 NECC ZiJEArE (3°N-10°N)  HIIW A7 (1) RS 7 e
JE 28RBS, XA CORE-IAF ] QuikSCAT 453 10m 4 X2 1E
NCEP/NCAR 10m 4% KA . 4K (120°W LAZR) POP #5541l NECC i 55 1) J5
AT 0 i 52 553 FH 5 7 T XGRS 553 ) L 2 B 2R A B R [R) 2 30y . AR ST FH ) POP
HE A Sun &8 (20190 1 POP HiiE 56 4 — 2, 1f LICOM 45 5RAN POP AH1EL,
[FIREUE 1 e A s i 72 32 2K B T CORE-IAF 417 .

& 1: Johnson WLI%HE, LICOM F1 POP 141 NECC “F¥&ifaing (Hfi:

Sv) (LICOM & NECC a4 A 0)
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Table 1. The zonal averaged volume transport of NECC for Johnson et al. (2002)
observation, LICOM and POP. (The worthless places for NECC in LICOM are treated

as 0). Units: Sv

KPR BT HAT

150° E-270° E 150° E-195° E 195° E-270° E

Johnson 15.6 17.2 14.3
LICOM 3.1 2.6 3.3
POP 4.2 2.0 55

B2, JATH A LICOM 1 POP H)—LEA[H]: 165°W LAY, LICOM 1 POP
H1 NECC 532 & AH{EL, 150°E-165°W [X 5~ #4 [) NECC £ [ ik & 73 73] /& 2.6Sv
2.0Sv (£ 1) . 165°W LL%, LICOM Hifllf) NECC 52 /%55 POP, 165°W-90°W
X 3535 (1) NECC 4 [l ik & 73 il /& 3.3Sv Al 5.5Sv (R 1) o A4 SR K i Ak
TR ER? AL TR TEERT, AFREFERERS NECC BB & HE)
BT ZE 7 o
B 3: LICOM i (a) K7y, (o) PR (e) RIATHE B KL )
Sverdrup fiii%; (b) (d) (f) {83 POP 45 R (. m%s). SHLMEK 3° N-
10° N BExlE 4% (LICOM Xf i 2a, POP XtR.FE 2b) HHZR AR X I8, %5
fHERIRIBE A& 20 m2 52, LR .
Fig 3. The zonal transport per grid due to (a) wind stress, (c) advection and (e) other
terms in the tropical Pacific for LICOM. (b), (d) and (f) are the same as (a), (c) and (e),
but for POP. Unit: m?s™, The contours are the eastward ocean current between 3° N-

10° N for total transport which is shown in Figure 2a (for LICOM) and 2b (for POP).

13



278

279

280

281

282

283

284

285

286

287

288

289

290

2901

292

293

294

295

296

297

298

299

The contour interval is 20 m?s™. The zero line is bolded.

N7 P LICOM F1 POP H NECC Bz A, A1Z% Sun 45 (2019)

ITTEE AT 7RI, RSB AR T NECC B s2m (B 3) , RIiZ4E
PUREFJI, PR A RIS SR T2 A, I =T A RS G T, P IO R
O S 2 AR S g ik . Bl 3 42 LICOM #1 POP Hi = ANFMSIa i (x|
LI, SRR AR I FEXS BLZR ) Sverdrup i (BAA7: m?/s) , B3 HK
EHLARE 2 o LJZ 400m B AR 5 ) NECC ik (FpAL: m2s) , iX
ELFRATTHC 3°N-10°N Z[AIf{ AR A/ NECC Zhifmifaiik . MK 3a sl LA 3,
RS FJ T 31K NECC £k (B ) F1 NECC ik (BHEZR) HEAE G,
X — AR RN )2 NECC UL £ 225K 3) 77
B 4: (a) LICOM 1 (b) POP o XN AT (£1£6), ~Fmil CHEd) MR (4
2 THEEIA ) Sverdrup FABEL KA (B4 Sv) BAK NECC S ik bl
LI (GRED . BEMELE 195° EZHL.
Fig 4. The 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. Unit: Sv.
The black dotted line is the 195 reference line.
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Table 2. The zonal averaged volume transport of NECC due to wind stress, advection,
other terms and the sum of these three terms for the LICOM and POP. The NECC

transport is defined as the meridional integrated eastward transport between 3 N-

10N. Unit: Sv.
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Fig 5. The distribution of (a) zonal wind stress and (b) meridional wind stress (unit:
N/m2) of satellite inversion data SCOW in the Pacific equatorial region. The difference
between SCOW and LICOM of (c) zonal wind stress and (d) meridional wind stress
(unit: N/m2) (SCOW minus LICOM). The difference between SCOW and POP of (e)
zonal wind stress and (f) meridional wind stress (unit: N/m2) (SCOW minus POP).
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Fig 6. (a) The wind stress curl of the satellite inversion data SCOW in the Pacific

equatorial region (unit: *107 N/m®). (b) The difference of wind stress curl between
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Fig 1. Meridional-vertical sections of annual mean zonal currents at (a) 180, (b)
220<E and (c) 250k for Jonhson et al. (2002) observation. d-f and g-i are the same as
a-c, but for the LICOM and POP, respectively. The contour interval for all panels is 0.1
m s1. Eastward (westward) velocities are shown as solid (dashed) lines. The red curves

are 20°C isotherms. Unit: m st
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Fig 2. The upper 400 m integrated zonal currents (Units: m?s™) for (a) LICOM, and (b)
POP in the equatorial Pacific. (¢) The volume transports of NECC (Unit: Sv), which are
defined as the meridional integrated eastern transport between 3<N-10N, for LICOM

(blue solid), POP (red solid) and Johnson et al. (2002) observation (black dots).
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Fig 3. The zonal transport per grid due to (a) wind stress, (c) advection and (e) other
terms in the tropical Pacific for LICOM. (b), (d) and (f) are the same as (a), (c) and (e),
but for POP. Unit: m?s™%. The contours are the eastward ocean current between 3° N-
10° N for total transport which is shown in Figure 2a (for LICOM) and 2b (for POP).

The contour interval is 20 m2s™. The zero line is bolded.
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Fig 4. The 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. Unit: Sv.

The black dotted line is the 195 <E reference line.

26



509

510

511

512

513

514

515

516

517

518

519

520

521

522

N (a)SCOW (Zonal) (N/m®)

10N {¥~~ 0.08 10N 0.08
EN 004 gy 0.04
s 0 8 0
0t 004 O -0.04
55 i -0.08 5S -0.08

108

: 108
120E  150E 180 150W 120W  90W

120E 150E 180 150W 120W  90W

N
. . ~ - 0.032
\ . S ) L) 0.016
0 s ‘ J' 0
-0. By A 2 -0.016
. 3
\ -0. .~ ), 1) i 3 -0.032

15N
10N
5N 177!
o Dy
SS L o
108 +aa
120E  150E 180 150W  120W  90W

N (e)SCOW-POP (Zonal)
T Ma | RAE =
TN N 7l

)
KA e
AR TN S

120E  150E 180 150W 120W  90W

0.032
0.016

10N
5N
0
58
108 T T 108 Y r - T v
120E 150E 180 150W 120W  90W 120E 150E 180 150W 120w  90W

-0.016
-0.032 58

-0.016
-0.032

Bl 5. T il SCOW ER-Fi 7R XA (a) Zifm) URL TR Ch) 22 1a] X
Ry CBAL: N/m2) 1434 . SCOW 5 LICOM 1) (o) £l RN A fl (d) £
JASEF) CERAT: NIm?) 12 55734 (SCOW I 2 LICOM). SCOW 5 POP 1] (e)

i ARSI (F) &R AN F) CBRAZ: NIm?) (122 55704 (SCOW ik 23 POP).

Fig 5. The distribution of (a) zonal wind stress and (b) meridional wind stress (unit:
N/m?) of satellite inversion data SCOW in the Pacific equatorial region. The difference
between SCOW and LICOM of (c) zonal wind stress and (d) meridional wind stress
(unit: N/m?) (SCOW minus LICOM). The difference between SCOW and POP of (e)

zonal wind stress and (f) meridional wind stress (unit: N/m?) (SCOW minus POP).
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Fig 6. (a) The wind stress curl of the satellite inversion data SCOW in the Pacific

equatorial region (unit: *107 N/m®). (b) The difference of wind stress curl between

SCOW and LICOM (SCOW minus LICOM) (unit: *107" N/m®). (c) The difference of

wind stress curl between SCOW and POP (SCOW minus POP) (unit: *107" N/md).
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