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Modeling Sea Level During El Niiio
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ABSTRACT

We test the hypothesis that sea level variations associated with El Nifio events are a response to wind
changes in the central Pacific and that the signal is transmitted 1o the coast of South America by packets of
equatorial Kelvin waves. A linear model is forced by wind stress anomalies composited from six El Nifios
occurring between 1951 and 1972 (Rasmusson and Carpenter). Mode! sea level is compared with similar

composites of tidegage measurements from selected equatorial Pacific stations.

Although several vertical modes are included in the calculation, only the two gravest baroclinic modes
make significant contributions to the sea levei signal. Model results duplicate the pattern and timing of the
observed sea level anomalies but amplitudes are systematically low. This is especially true at central and
western Pacific stations, and it is suggested that the poor quality of the forcing data may be at fault there.
Results at the cast provide better support for the theory: in particular, the twin-peaked signal characteristic
of El Nifio sea-level anomalies is reproduced. The second peak is shown to be a response to the massive
collapse of the trades occurring in the middle of the El Niiio year and its amplitude is correctly hindcast by
the model. The first peak is a response to the weaker wind changes occurring in the boreal fall preceding El
Niiig; its calculated amplitude is too small. The implication of this discrepancy is that the linear Kelvin wave

theory will have to be modified if it is to account for the initial Ei Nifio warming,

Q. J. R. Meteorol. Soc. (1989), 118, pp- 1039-1069 551.465:551.465.7:551.513.7(265)

The equatorial Pacific Ocean frior to and during E! Nifio of 1982/83—a
normal mode model view

By GRANT R. BIGG' and JEFFREY R, BLUNDELL?

'School of Environmental Sciences, University of East Anglia. *Hooke Instinute, Clarendon Laboratory,
University of Oxford :

i (Received 15 December 1987; revised 29 December 1988)
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SuMMARY

: Southern Oscillation cycle, it is suggested that this wave could ultimately have been instrumental in causing
[:he subsequent E Nidio to be so strong. The course of cvents during E Nifio is described in terms of cquatorial
£ pormal modes and related to the evolving wind field. The strength and importance of the second vertical mode
£ during the event is emphasized. Evidence for a coupled system decay mechanism is also found. The modet is
& compared with several types of observations, but principally the expendable bathythermograph (XBT) data
§-of the Pacific Ship of Opportunity Programme. These data are analysed from a normal mode perspective which
s related to that of the model, supporting the main conclusions derived from it. Such data have not been
“analysed previously in this manncr, converting observed variables directly to theoretical equatorial wave
famplitudes. The adequacy of the data for such analysis is discussed,

A



_de Og{ossby Wave Path Leaving the Eastern Coast at Z=0; Period=1 Year 50

EN

18 ’_'_I—O_U'FUJ T — T T ~ — +7—uuyl T
16— - — — ~ -7 T - PR
D 44l /~¥/+_—2,e:b03’ B e PR
212F ”,,/’////// - _ 7 ////_
<10 _,—1e+03 -7 - -7 A
e e I IRl 7, | I
pb—— — — — T ==~ T == = i .
-60 -50 -40 -30 -20 -10 0
Longitude
Rossby Wave Path Leaving the Eastern Coast at Z=0; Period=3 Years
18F _ —= T — T — T ~ T
16,——4'16*03’,,,/” -7 -300 7 7 =90
o) -750_ - - _ - _+ P y
o© 14— -500- - - 7 - - g
212 -7 - e ]
(U | —“_________——”’ - ////// // —
_|1g________—— _+—_JELO_—~”’:’,/’/ /// i
e ———— — r— -~ =160, _ - --"" - 1 .
-60 -50 -40 -30 -20 -10 0
Longitude
Kelvin Path Leaving the Western Coast at Z=0; Period=1 and 3 Years
O T T T T
£ _sof s
£
& -100 -
Q
-150 | | | | |
0 10 20 30 40 50 60

Longitude



	vertical_ocean_modes_notes.pdf
	vertical_propagation

