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Sea Surface Temperature Variability in the Arabian Sea:  
   Exploring Seasonal Patterns and Atmospheric Interactions

Main Points:

- Sea Surface Temperature SST  , Importance and Impacts 
- SST Measurements 
 -     A quick Journey throughout the SST seasons of Arabian Sea
 -     Historic Review on  SST of Arabian Sea 



Why SST and how it’s measured  ?

Input    =    Output

Earth's Energy Budget

Earth is not over heated 

Better understanding  

SST !

? Data



Credit: 

Atmosphere-ocean coupling 

Refers to the interaction and exchange of energy, momentum, and mass between the Earth's atmosphere and its oceans. 

Exchange of energy like : 
- Solar SW insolation and 
 land , atm and ocean LW radiation 
- Heat fluxes like conduction and convection 

Momentum exchange like: 
-winds , sea waves ,pressure and ocean currents …… 

Mass exchange like : 
- water by evaporation and precipitation , aerosols, 

and other substances. 

Like in Tropical 
Cyclone! 

*That is fully nonlinear.

             >> Very complex ! 
                          >> Numerical Models 

SST!

Why SST and how it’s measured  ?



In Meteorology :

The sea surface temperature is defined as the temperature of the ocean at depths of 0-10 meters.

*Foundation Temperature is nearly free 
of any diurnal temperature variability 

Before 

After 
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SST can be measured by various methods, including:

- In situ measurements such as:  
 
buoys, ships, and others floats equipped with sensors to directly measure the temperature of the ocean 
surface beside other air and water parameters . Later will sea Saildrone! 

Accurate and detailed data              but very  limited in spatial coverage

- Satellite-based measurements: 

 Mosely infrared and microwave radiometers can measure the thermal radiation emitted by the ocean 
surface then it could corrected or calibrated to SST In situ measurements .

provide wide spatial coverage              lower accuracy and less temporal details 

Satellite Carrying instruments with SST 
Capability:

 NOAA-20

MetOp series
Sentinel-3

Aqua and Terra 
.
.
.
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Integrated into one System for optimal accuracy Like : 

The Group for High Resolution Sea Surface Temperature (GHRSST)
>> skin sea surface temperature at approximately  10-20 µm 

using instruments like :
AVHRR , VIIRS , MODIS and SLSTR       +  in-situ instruments 

https://www.ghrsst.org/ 

https://worldview.earthdat
a.nasa.gov/ 

Why SST and how it’s measured  ?

https://www.ghrsst.org/
https://worldview.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/
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Saildrone 

https://www.youtube.com/watch?v=H-jL427Bx7I 

Why SST and how it’s measured  ?

https://www.youtube.com/watch?v=H-jL427Bx7I
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Arabian Sea SST Seasonal Variation  

Monthly Average Arabian Sea SS 1982-2021

SOURCE: NOAA OI

https://mynasadata.larc.nasa.gov/ 

https://mynasadata.larc.nasa.gov/
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Transition Winter
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Mar - Apr
Average Monthly Arabian Sea SST     1982-2021

Westerlies ,fronts and shamal winds
Winter IIndian monsoon!   

Arabian Sea SST Seasonal Variation  
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Pre monsoon Season 
20 May to 20 July 

L

20 >32C26

- SST > 26.5  Deep down 
to 50 m

-  Instability

- Sufficient moisture in 
low and mid troposphere 

- A pre-existing atm  
disturbance, such as a 
tropical wave or a low-
pressure system 

- Low vertical wind shear

Cyclogenesis Ingredients : 

Arabian Sea SST Seasonal Variation  
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Indian Summer Monsoon
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July 2018
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Oct 2018

AS Post Monsoon TC season 

Nov 2018 Dec 2018

Arabian Sea SST Seasonal Variation  



BeforeKyaar and Maha Impact After 

SST Anomaly SST Anomaly 

SST SST

Arabian Sea SST Seasonal Variation  

https://coast.noaa.gov/hurricanes/#map=4/32/-80 

Credit: 

https://coast.noaa.gov/hurricanes/#map=4/32/-80


Historic Review on  SST of Arabian Sea

http://www.rocksea.org/bin/research/deshpande_cyclones_
climate_dynamics_2021.pdf 

http://www.rocksea.org/bin/research/deshpande_cyclones_climate_dynamics_2021.pdf
http://www.rocksea.org/bin/research/deshpande_cyclones_climate_dynamics_2021.pdf


Historic Review on  SST of Arabian Sea
1982-2000 2001-2019

https://coast.noaa.gov/hurricanes/#map=4/32/-80 

Credit: 

https://coast.noaa.gov/hurricanes/#map=4/32/-80
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Historic Review on  SST of Arabian Sea

SOURCE: NOAA OI

https://mynasadata.larc.nasa.gov/ 

Arabian Sea  SST 

https://mynasadata.larc.nasa.gov/
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