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AsSTRACT

A l inear ,  con t inuos ly  s t ra t i f ied  ana ly t i ca l  mode l  o f  the

equator ial  ocean is developed and used to simulate the major features

of the equator ial  sea surface tenperature (SST) f ie ld and current

system. The model is bounded by neridional barr iers to f low in the

east and \ i lest and is forced by an ideal ized southeast trade wind

f ie ld .  The s teady  s ta t ,e  response is  s tud ied ,  a l though the  mode l  i s

t ime periodic and capable of s imulat ing the annual cycle or a more

general  t i roe dependence. The surface heat f lux forcing is set to zero

so that the contr ibut ion of the equator ial  upwel l ing f ie ld in

maintaining the cool equator ial  surface rtater can be studied.

Most of the obsenred features of the equator ial  SST f ield and

current system are simulated. The model generates cool SST anmalies

on the equator in the center of the basin. The cool water core is

located to the south of the equator in the eastern part  of  the basin'

with the coldest water along the eastern boundary. The lat i tudinal

and longitudinal scales of the model SST anmaly agree with

obeerva t ions .  The la t i tud ina l  sca les  are  es tab l i shed by  a  l inear

combinat ion of the equator ial  defornat ion radi i  of  al l  model

baroc l in ic  modes and no t  jus t  one or  two uodes.  The f ron ta l  s t ruc tu re

assoc ia ted  w i th  the  node l  coo l  l ra te r  tongue a lso  agrees  w i th

observat ions. The northern front is strong and crosses the equator

near the eastern boundarv. The front to the south is weaker.  Both

fronts weaken monotonical ly westward into the basin. A southerly wind



that crosses the equator along the eastern boundary is necessary for

proper  s inu la t ion  o f  the  equator ia l  SST f ie ld .

The model curtent structure is fani l iar.  Ihe Equator ial

Undercurrent is geostrophic and symmetr ic about the equator in the

center of the basin. I t  is s i tuated between a surface westward fLow

and deep nestward f low. The eastward volume transport  associated with

the Undercurrent moves southward in the eastern part  of  the basin and

at some depths. the Equator ial  and Coastal  Undercurrents are

cont inuous .  Boundary  e f fec ts  in  the  eas tern  reg ion  fo rce  the

Equator ial  Undercurrent to bi furcate at a distance of approxinately

100 kn. f rom the coast.  The southerly core is cont inuous with the

model generated Coastal  Undercurrent.  The Equator ial  Undercurrent

becomes shal lower towards the east,  due to the di f ferent forcing

dynauics of zonal and meridional winds. A11 current magnitudes agree

reasonab ly  we l l  w i th  obsenra t iona l  es t imates .

The solut ion techniques are the standard separat ion of var iables

but in order to incorporate a heat f lux surface boundary condit ion,

special  nethods are employed. We have termed these " inverse methodsrf

as \ fe need to eventual ly solve for a boundary condit ion ( the SSt

anomaly f ie ld).  The methods are quite complex and so are demonstrated

on a much simpler,  one-dimensional di f fusion problern before they are

used to  so lve  the  equator ia l  p rob lem.


