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MOTIVATION

Introduction

Annually, a phenomenon known as the Southeastern 
Arabian Sea Mini Warm Pool (MWP) arises in the 

northern Indian Ocean, displaying the world’s highest 
recorded sea surface temperatures (>30°C) during the 

period in which it appears. The MWP develops from 
March to May, and then dissipates quickly with the onset 

of the Summer Indian Monsoon (SIM). However, the 
Tropical Cyclone Biparjoy (TCB) traversed northwards 

over the Arabian Sea from June 6 to June 16, 2023 in the 
wake of which in-situ observations were conducted 
during the initial phase of the EKAMSAT Pilot 2023, 

which delayed the onset of the SIM.
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Conclusion

๏ Link the formation of tropical cyclones to weak/strong SIM. 
๏ Address how tropical cyclones, such as TCB, impact the 

MWP dissolution phase & its role in the onset of the SIM.

Methods & Data

• Underway Conductivity Temperature and Depth (UCTD) 
instrument measured in-situ data via EKAMSAT pilot to 
capture sea temperature with depth along the Roger 
Revelle trajectory. 

• 2023 May-June Argo float data and metadata from Global 
Data Assembly Centre (Argo GDAC). SEANOE. Used for 
describing MWP region and formation of TCB. 

• NOAA Optimum Interpolation Sea Surface Temperature 
(OI SST V2) High Resolution Dataset (0.25° x 0.25°) used 
for spatial distribution of sea surface temperatures across 
ocean basin during MWP dissipation and ISM season. 

• Tropical Cyclone Heat Potential serves as a metric for 
quantifying the heat stored in the upper ocean layer and 
functions as a proxy indicator for the potential 
intensification of tropical cyclones.

Future Work

FIGURE 2: Tropical Cyclone Heat Potential

OBJECTIVE

Results

FIGURE 1: Spatial Map

FIGURE 3: TCB Induced Upwelling
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• Argo Floats (blue stars) and Roger Revelle ship track. 
• 7-day mean Sea Surface Temperature shown from May 31st-June 6th.  
• TCB (black line) trajectory is shown with associated classifications  

(green circles) in which the date/times it occurs. 
• MWP is shown in SST values >30°C.  

• Tropical Cyclone Heat Potential (left) in units of kj/cm2 calculated for the EKAMSAT Pilot (red) 
from June 11th-24th and Argo Floats 2902270/2902389 (blue/cyan) from May-June.  

• Dashed green line indicates date of tropical depression formation, June 6th 00:00:00 GMT/UTC.  
• The SST plot (right) reveals the Roger Revelle's location on June 17th, situated over a cooler 

SST region, indicating a corresponding decrease in TCHP.

• Figure 3. illustrates the daily in-situ observations 
during the EKAMSAT Pilot from June 11th-June 24th, 
highlighting a notable rapid cooling pattern from the 
ocean surface down to a depth of 50 meters. 

• Indicative of strong upwelling of cooler water due to 
turbulent conditions induced by TCB. 

• Due to TCB, MWP dissipation was prolonged due to the 
disruption in moisture supply for the SIM, thus the delay 
of the SIM. 

• The presence of the MWP supplied necessary conditions 
for tropical cyclone formation and intensification. 

• Theory: weak SIM contributes to cyclone formation over 
Arabian Sea due intrusion of weak vertical wind shear. 

๏ Analyze vertical wind shear of time period in which TCB 
occurred and compare to a year where SIM and MWP 
dissipation was on-time. 

๏ Compare 2023 MWP to past MWP(s) that are on-time as 
well as other SIM seasons a tropical cyclone took place 
to identify significant biases. 

     


