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ABSTRACT
The southwestern tropical Indian Ocean is 

characterized by a pronounced thermo-

cline ridge that is maintained primarily by  

Ekman pumping. Sea surface temperature 

(SST) variability in the thermocline ridge 

region exerts a signi�cant in�uence on 

rainfall in East Africa and the timing of the 

Indian summer monsoon. In this study a 

combination of in situ, satellite, and atmo-

spheric reanalysis data sets is used to ex-

amine the seasonal mixed layer heat bal-

ance in the thermocline ridge region. It is 

found that seasonal variations of mixed 

layer heat content are driven by a combi-

nation of the net surface heat �ux, hori-

zontal advection, and vertical turbulent 

mixing, estimated as a residual in the heat 

balance. Cooling from turbulent mixing is 

strongest in boreal summer, when surface 

wind and buoyancy forcing are strongest 

and the vertical temperature gradient 

below the mixed layer is large.

2  Mixed layer heat equation

ph
∂ T
∂ t

= q 0  − ρcphv Tρc +  q-h

Sfc. heat �ux: OAFlux latent, sensible;
ISCCP shortwave; NCEP reanalysis
longwave

Horiz. adv.: OSCAR currents;
TMI SST gradients

Vertical turb. mixing: Residual

Monthly mean seas. cycle, 2002-06

Area-average

Heat storage: Argo (0.15 kg m-3 density
increase from 5 m for h)

Sfc. heat �ux: Shortwave radiation,
air temp., rel. humid., wind speed, SST
(bulk algorithms for latent, sensible,
and longwave)

Horiz. adv.: Buoy velocity at 10 m;
TMI SST gradients

Vertical turb. mixing: Residual

Daily means, Feb 2007 - Aug 2008

8oS, 67oE mooring

Heat storage: Subsurface temp., salin.
(0.15 kg m-3 density increase from 1 m
for h)

1  Climatological conditions in the southwestern 
tropical Indian Ocean. We analyze the seasonal mixed layer 
heat budget in the thermocline ridge region (enclosed by box) 
and at the 8oS, 67oE RAMA mooring location (black square). 

3  Mixed layer heat budget in the thermocline 
ridge region and at the 8oS, 67oE RAMA moor-
ing location. The net surface heat �ux, horizontal ad-
vection, and vertical mixing all play important roles.  The 
net surface heat �ux undergoes a strong seasonal cycle 
that is driven mainly by changes in shortwave radiation. 
Horizontal advection tends to warm the mixed layer 
during boreal summer, when SST gradients and surface 
currents are strongest.

4  Cooling from turbu-
lent mixing is strongest 
during boreal summer, 
when surface wind and 
buoyancy forcing are 
strongest and the dis-
tance between the 
base of the mixed layer 
and top of the thermo-
cline is small. Shown are 
area-averages in the ther-
mocline ridge region. 
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SST, sfc. winds Dec-May Jun-Nov

Z20, wind stress curl

MLD, sfc. currents
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Area-average 8oS, 67oE
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 Shortwave
Abs. SW

U adv.

V adv.

LW+sens.
Latent

Sfc. �ux+adv.
Sfc. �ux
Storage
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