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Abstract: The spatial and temporal distribution of the upper (O - 700 m) ocean heat content (UOHC) over the b e
tropical western Pacific and the probable causes for the variation are studied, using gridded monthly mean Argo

profiling dataset from the JMESTC (Japan Marine-Earth Science and Technology Center), zonal wind data, SST

data and SSH (Sea Surface Height) data. The research tools include cyclostationary empirical orthogonal function  F KA
(CSEOF) analysis, Maximum Entropy Method (MEM) and correlation analysis. The main results indicate that the b
UOHC anomaly of the tropical western Pacific has an east-west anti-phase oscillation and remarkable seasonal

and bi-annual variation. Moreover, the UOHC anomaly displayed a sharper “negative-positive-negative”

undulation , which had obvious seasonal and inter-annual (—4a) changes. With further analysis, we find that the

bi-annual oscillation was highly related to the ENSO (El Nino-Southern Oscillation) events and displayed a lagged

response of about 1 - 2 months to the local zonal wind anomaly.

P VRT

k

Keywords: heat content;spatial and temporal distribution , cyclostationary empirical orthogonal function (CSEOF) ,
ENSO event;Argo profiling data;tropical western Pacific

WA H#: 2010-03-11;

F b B E SRR HRITH (2007CB816000); [F 5= 5 — T 9T BT S A RMIT L 4% 9% & 100 415 H
(JT0804)

TEH WA Rbesf (1983 — ), &, SEAWIAR |, BB KT , FENEY I E AT,

SIHAX:

WSS, VAT, kR S . BTSRRI RGE EIY CSEOF /T[] #riffifa#ik, 2011,v30(6): 37-46

Tun-Xiao-Fen, Hu-Jian-Beng, Zhang-Qi-Long- etc . CSEOF analysis of the upper ocean heat content over tropical western Pacific [J] Journal of
Tropical Oceanography, 2011,V30(6): 37-46

BERA:
http://www.jto.ac.cn/CN/ 14 http://www.jto.ac.cn/CN/Y2011/v30/16/37

[1] WYRTKI K. Some thoughts about the west Pacific warm pool[G]// Proceedings of the Western Pacific International Meeting and Workshop on
TOGA-COARE. New Caledonia: France Institute of the Scientific Research for the Development on the Cooperation, 1989: 99-109.

[21 kR, S, BT R SE S AR e [J]. HEERlE4E T, 1997, 38: 31-38.



[3]
[4]
[5]
(6]
[7]
(el

(el

[10]
[11]
[12]
[13]

[14]
[15]
[16]
[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

[31]

[32]
[33]

[1]
[2]
(3]
[4]

ToR, HhEE, AR, VIR BRI B S L 53R T (0] [] - Beihifsifgie:, 1983, 1(1): 33 — 38 .
W, TR AR LR AR S R s [J] . VIR, 1993, 15(1): 31-44.

WRACK], S0, R 52 MR 5 DG AT I X B B SRt i S [J]. 23R, 2003, 25(3): 20-31.

WO, AR, REE KSR FE. LRI [9]. ARKEFM, 2002, 11(1): 1-9.

kA e, Stk BUE. VERCP BRI IS I A R K L [J]. i S5 1E, 2003, 34(4): 389-396

MCPHADEN M J, HAYES S P. On the variability of winds, sea surface temperature and surface layer heat content in the western equatorial
Pacific[J]. J Geophys Res, 1991, 96(supplement): 3331-3342.

AR, T, TOOLE J M, 2, FRETEAFERAGESE M1/ PIREESCE (4). dbnt: #HiiRet, 1993: 76-83.
X, EARWE, 530, 85 RGP BEGE BRI I I EARAE [J]. ¥ SIE, 2003, 34(5): 461-473.
TLZR, TediF). ENSO HfF bt P L et AR o4 [J]. iRl 243k, 2003, 21: 446-453.

TKIE e, SR, FOHE, & ALK LR BN AR [J]. #WVERlEEERE. 2009, 27(2): 120-131.

SPRINGER S R, MCPHADEN M J, BUSALACHI A J. Oceanic heat content variability in the tropical Pacific during the 1982-1983 El Nifio[J]. J
Geophys Res, 1990, 95: 22089-22101. i

HASEGAWA T, HANAWA K. Heat content variability related to ENSO events in the Pacific[J]. J Phys Oceanogr, 2003. 33: 407-421.
AW, IR, TAEE. 1980 — 1999 MG K VIR B A bR LR EEE 41 [3]. ES4IR, 2006, 28(6): 5-11.

W, T, RS A RCPEE RS RN [I]. iEvEREIER, 2009, 27(2): 155-167.

RWRIF, VPET, kA, 4. 55T Argo BURMKRGH TEORSPVE L2 GE BHIP T[], WEETIER, 2011, 28(4): 76-85.

KWANG Y K, GERALD R N. EOFs of Harmonizable Cyclostationary Process[J]. J Atmos Sci, 1997, 54: 2416-2427. 2.0.CO;2 target="_blank">
!le”

KWANG Y K, WU QIGANG. A comparision study of eof techniques: Analysis of nonstationary data with periodic statistics[J]. J Atmos Sci,
1999, 12: 185-199.

KWANG Y K, CHENG CHUL. Notes and correspondence on the evolution of the annual cycle in the tropical Pacific[J]. J Atmos Sci, 2001, 14:
991-994.

VRSP, M. i Argo KAERIIRRE: [M]. dbxst: A& ARE:, 2007: 5-100.

HOSODA S, OHIRA T, NAKAMURA T A. Monthly mean dataset of global oceanic temperature and salinity derived from Argo float observations
[J]. JAMSTEC Rep Res Dev, 2008, 8: 47-59.

KALNAY E, KANAMITSU M, KISTLER R, et al. The NCEP/NCAR 40-year reanalysis project[J]. Bull Amer Meteor Soc, 1996, 77: 437-470.
2.0.CO;2 target="_blank"> __ re

JIN F. An equatorial ocean paradigm for ENSO part [ : Conceptual model[J]. J Atmos Sci, 1997, 54: 811-829. 2.0.CO;2 target="_blank"> __ r

JIN F. An equatorial ocean paradigm for ENSO part I[: A stripped-down couple model[J]. J Atmos Sci, 1997, 54: 830-847. 2.0.CO;2
target="_blank"> ___ s

SUN D. The heat sources and sinks of the 1986-1987 El Nino[J]. J Climate, 1988, 13: 3533-3550.

RASMUSSON E M, CARPENTER T H. Variations in tropical sea surface temperature and surface wind fields associated with the Southern
Oscillation/E1 Nifio[J]. Mon Weather Rev, 1982, 110: 354-384. 2.0.CO;2 target="_blank"> __ rd

RASMUSSON E M, WANG X, ROPELEWSKI C F. The biennial component of ENSO variability[J]. J Mar Syst, 1990, 1: 71-96. s

JIANG N, NEELIN J D, GHIL M. Quasi-quadrennial and quasi-biennial variability in COADS equatorial Pacific sea surface temperature and winds
[J]. Clim Dyn, 1995, 12: 101-112. el

GU D, PHILANDER S G H. Secular changes of annual and inter-annual variability in the tropics during the past century[J]. J Clim, 1995, 8:
864-876. 2.0.CO;2 target="_blank"> ___ re

WANG B, WANG Y. Temporal structure of the Southern Oscillation as revealed by waveform and wavelet analysis [J]. J Clim, 1996, 9: 1586-
1598. 2.0.CO;2 target="_blank"> ___ ref
TR, R, BOHr, 4. BTV £ R R IR AR AR [J]. AR, 2000, 19(1): 30-37.

JOHNSTON T M S, MERRFIELD M A. Interannual geostrophic current anomalies in the near-equatorial western Pacific[J]. J Phy Oceanogr,
2000, 30: 3-14. 2.0.CO;2 target="_blank"> ___ret

ML, SRR, AR0E, P B EFRB R SEERTBRERENHRNN D] AHEEEM, 2011,30(6): 47-56
FARIT 1,2, 1B 3,4. B0 EF S BE MG RE R 04 [0]. A4, 2011,30(4): 8-15

XERHEL, 2, J 302 AL & XBLE 558 v s B AR AR 58 R 4 BT[] A 244, 2010,29(6): 8-14

FLIT, B8 L, L, WRARYN, FEARLL, 1Ak B8 2R IR 0 v 57 B IX 45k 5% 57 40 1 R IR I8 (¥ 30 25 43 A [J]. il 24, 2010,29(6): 110-117



Copyright 2010 by #HFGFE2#R



