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Abstract

A simpler rnodel of ENSO is developcd to test the efl'ect of the varving lrzrckground

state of thc equatorial Pacific on ENSO dynamics. The nrodel is based on the

recharge oscillator. exterrrlcd to include periorlic va,ritrtions of the two rnzrin rnodel

pararrtetetrs. represelrting trNSO's growth/damping r:rte (i) and :rngular fiecluent:v

(c,,,). The rnodel is forced stochasticallv to represent forcirrg lrv the atmosphere at

fast time scales. Idc:rlizerl cxpcrirnents are pcrformod to rleternrinc ther efl'ect of

varying the 1, o para,rneters on tn'o of ENSO's prornirrcnt seasonal characteristics.

the seasonal svncltroniz:rtiorr of ENSO cvernt peaks ancl the "spring barrier'" of

persistencc arrcl predictabiliti '. It is founcl that thr: sc:rsorr:rl cycic of 1 sets the

seasonal c-vcle of ENSO variance. i.er. thc timing of ENSO cvent peaks. ENSO's

seasonal svnchroniza,tion itr this system is therefbre inclcpcnrlerrt of its natural

frequency. 'fhe rnodel's seasonal cvcle of persisterrce is found to be duc to the

time variartce of both l and cr'. and the irrterpretation of the "spring barrier" is

consistent with that of Torrenr:e and Webster.1998. Statistical and dvnarnical fits

of the rnodel pararneters to two generai circulation models (GC\'Is) are performed.

The dynamical fit, based on the so-callcd "B.jerkncs indices" for ENSO. allows

for the calculation of 7. c,' frorn the seasonal fields of u'irrd. ternperature. currents.

and heat fluxes. One modei is a 50-year, eddv-resolvirrg hindcast. used to test

the robustness of the simple model in a system close to the observed equatorial

Pacific. The second model produces a 20th centurl'simulation with spurious ENSO

characteristics. used to check the applicability of the simple model as a diagnostic



tool for analyzing GC\,{ output. It is found that in both cases. the statistical and

dynamical estimates of 7 agree well, and are able to reproduce the seasonal cycles

of ENSO variance from the GCMs. However. substantial misfits are found in the

estimates of c,,'. The results indicate that the linear paradignr of ENSO as a nuli

hypothesis cannot be dismissed. Namelv. ENSO can bc well approximated by a

damped. linear systern forccd stochastically by the atnrosphcrc. rn'here r,ariations in

thc background state of thc equatorial Pacific are sufficient to produce thc observecl

seasonal cycle of variance. Aclditionallv, the rcsu.lts irighlight the potentia,l utilitv

of tire r:ombination of the sinrple nrodel and B.jerknes incliccs fbr cliagnosing the

sirnulatcd seasonal cvclers in GC\'{s and thcir r-.fferct on ENSO rlvrrarnics.


