214 B R H B OB W R Vol. 21, No. 1
2016 %1 A Climatic and Environmental Research Jan. 2016

W AR, AR, HellgE, 252016, —ANE S ARKRIEEEIA AR (PCOML.0) [RFEABIRIVERETEAS [J]. SRS IREERFSY, 21 (1): 56-64. Ou Niansen,
Lin Yihua, Bi Xunqgiang, et al. 2016. Baseline evaluation of a pressure coordinate ocean model (PCOM 1.0) [J]. Climatic and Environmental Research (in

Chinese), 21 (1): 56—64, doi:10.3878/j.issn.1006-9585.2015.15078.

— N E AL EREFINRAEREN (PCOM1.0) B
FARFERL M e 1A

WA Rt ER Kk
5 Bt KA I R AR IR A4 ) 5 B R 5 s 36 %, bt 100029
2 P ERERRY, JE5RE 100049
3 rpE AR RR A B AR b RS 5 R RELR JRAFSUIT, AEHT 100081
4 R ERLE B BT ST R A A, B R 100029
5 [E KA L, bt 100081

# FE ZM Griffies et al. (2009) 42 H 10— K 58S %A% (Coordinated Ocean-ice Reference
Experiments, COREs), & 11" T —~ 800 £EAR 23 A E AL , Xof — AN 0 et P At 57 1 PR ) A A i o PR A 2 ( Pressure
Coordinate Ocean Model, PCOM1.0) IREAAUME: REREAT T VR4, JF 5 I SERLRI PR3 HT 8 RBLEAT T 0 EE . 255
i, PCOMI.0 HAL IR SR FEE AR5 COREs #a B RUK FEARE . Hod, BRI KIS 8w
7 45°N WA S 18 Sv (1 Sv=10"m’ ™), 5 LI P (EHEND; o4 T 2 O A DL 158 2 AR T A AL AP 2
DX FIAE PO S U X A v e 26 B S X s BRI 3y PR B2 o TR s AU 28 4l o g Ul 1) 4R i i
15130 Sv, LKy COREs A5 K 40 A1 0 b S s T Ik THEL

KR ESE RSB R COREs (Coordinated Ocean-ice Reference Experiments)

NEHE  1006-9585(2016)01-0056-09 hESES P47 XERFRINED A
doi:10.3878/5.issn.1006-9585.2015.15078.

Baseline Evaluation of a Pressure Coordinate Ocean Model (PCOM 1.0)

OU Niansen" 2, LIN Yihua™ 1, BI Xunqiang4, and ZHANG Yu’

1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029

2 University of Chinese Academy of Sciences, Beijing 100049

3 Institute of Environment and Sustainable Development for Agriculture, Chinese Academy of Agriculture Sciences, Beijing 100081

4 Climate Change Research Center, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029

5 National Marine Environmental Forecasting Center, Beijing 100081

Abstract An 800-year integration has been carried out to evaluate the baseline performance of a mass conserved,
Pressure Coordinate Ocean Model (PCOM1.0) against observational and reanalyzed data, using the main metrics of the
Coordinated Ocean—ice Reference Experiments (COREs). In general, the sea water temperature, salinity, and ocean
circulations simulated by PCOM1.0 are comparable with those of the COREs models. The strength of simulated

Atlantic meridional overturning circulation reaches 18 Sv (1 Sv=10° m® s™') near 45°N, close to the estimated values
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based on observations. The bias for the sea surface temperature mainly derives from the major frontal zones, such as the

Kuroshio area in the North Pacific Ocean and the Gulf Stream in the North Atlantic Ocean. In the tropical Pacific Ocean,

PCOM1.0 systematically exhibits an overly deep thermocline compared with observations. In the Southern Ocean, the

simulated volume transport through Drake Passage is about 130 Sv, closer to observations than results from most of the

COREs models and the reanalyzed data.

Keywords Mass conservation, Pressure coordinate, Oceanic general circulation model, COREs
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R REI Hs J) A& by it & <7 fH AL 0 PCOM (Pressure
Coordinate Ocean Model).

PRSP IE RS T SRR B DOAE T A

WAL I R 1 % I8 LA A2k . A
e, R S R O AR S R, AR
FAEFRSFERL L, X )¢ Boussinesq T BLITES M2 1
faifhs AR, W TR S E A, i S AR
FHEA AR S E R 2 i 3 N v . (H I
OGCM Z K AR S48, Forh il 43 J DR 32 21 HLH
KRS E ) GFDL e R S . AR ST IE
BT WK R EAR N X — B s, HHAH
PR, I HLAE R 2 v R A5 A s PR AR 45 SN 4 1)
WIE, W52 5 Fa s Esi A HE g R (ke
PEEE, 2002) 0 {HT R S AE R IR AR X B8 T AR U
AT BRI B R, IR
AT ST IECE PR LRI N e+ B . A
[l B b V2 T Ah A B R o < AR T AR ST
5, iltnde FSCEE ) 7 A COREs K, mhify
P2 i P A 5L (FSU-HYCOM il KNMI-
MICOM) . GFDL 5 A A X MOMS 42
T BTESEIEETN (Griffies, 2012). J5i&SpiEAd
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RS AR R A T A, 3
2h i ML AN ) (TAUX. TAUY). WL i
THI¥R SR #5 5% (BCTS BCS)+ ¥4t~ #4Uil # (DHF ).
WA (SLP) BLRR K= (ZE R FRIK,
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Time series for the globally averaged annual mean liquid ocean potential temperature and salinity in the 800-year simulation of PCOM1.0
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Fig.2 Climatic mean (a) SST (Sea Surface Temperation) (units: °C; contours) and (b) SSS (Sea Surface Salt) (units: psu; contours) and the bias from

observations (shaded). The contour intervals are 2 °C in (a) and 0.5 psu in (b). The climatic means are results over 791-800 years
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Fig. 3 Climatic mean temperature of the upper equatorial Pacific (the thick 20 °C isotherm in each panel indicates the depth of the equatorial thermocline): (a)

Observations from WOAO09; (b) simulated results of PCOM1.0, time-averaged over years 791-800.
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Fig.4 The upper ocean zonal velocity component in the equatorial Pacific (the thick contour line in each panel indicates zero velocity): (a) Climatic mean of 1971—

2000 from SODA (Simple Oceanic Data Assimilation) reanalysis (Carton and Giese, 2008); (b) simulated results of PCOM1.0, time-averaged over years 791-800
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Fig. 6 Time series for the annual mean vertically integrated transport of the seawater volume through Drake Passage. The blue line is from PCOM1.0 over

years 1-800 (bottom axis). The red line is from SODA over years 1871-2008 (top axis)
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