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Evidence exists of the increasing frequency of occurrence of strong tropical cyclones 

(categories 3-5) in the South West Indian Ocean, including the Mozambique Channel, in 

recent decades. When they approach the coast, these systems can cause large loss of life and 

significant damage to coastal communities and ecosystems. Various properties of the upper 

ocean such as tropical cyclone heat potential, mixing length temperature, mixed layer depth, 

and barrier layer thickness have been linked to the intensification of tropical cyclones. 

However, little or no work has been done on the ability of tidal effects in relatively confined 

regions such as the Mozambique Channel to influence these upper ocean characteristics and 

hence tropical cyclone behaviour.  

 

Here, various experiments using the Regional Ocean Modelling System (ROMS) are 

conducted, with and without tidal forcing, in a high resolution configuration of the 

Mozambique Channel region to investigate the influence of tidal effects. The model is driven 

at the surface by NCEP CFSR winds and heat fluxes. On seasonal time scales, the tidal 

forcing simulation shows warmer temperatures in the upper layer particularly near strong 

ocean currents (North East Madagascar Current and South East Madagascar Current). 

Warming near these currents is intensified during winter due to the southeast trade winds, 

while in summer, poleward advection of warmer waters south of 16-17
o
S seemed more 

prominent. The model runs with tidal forcing included also give a better representation of 

upper ocean temperature and salinity, sea surface height distribution and associated 

geostrophic currents compared to observations than the case when there is no tidal forcing in 

the model. On weather time scales, these changes in the upper ocean structure, especially 

near the coast or in shallow regions can alter the intensity of passing tropical cyclones. The 

model results show that when a tropical cyclone encounters a warm anticyclonic eddy in the 

Mozambique Channel, the SST cooling by the cyclone was substantially reduced, the mixing 

length temperature is increased and the mixed layer is deepened. In the case of tidal forcing 

included, the mixed layer is deepened by up to 6m, the sea surface height is raised by about 

0.2m and the eddy kinetic energy of the upper ocean increased by 600cm
2
s

2
. Furthermore, the 

model shows a better representation of the position of the eddy compared to altimetry when 

tidal forcing is included than the case when there are no tidal effects. These changes in upper 

ocean characteristic and eddy position are likely to be important for TC evolution. 
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