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Introduction
Date of receive: . . . .
Tropical cyclones are among the most destructive natural hazards in the North Indian Ocean,

articularly in the Bay of Bengal. The intensification of these systems is critically influence air-
2025/10/20 particularly in the Bay of Bengal. The i ificati f th Y is critically infl d by ai

[ Deive fE [t imavitens sea interactions, specifically the exchange of surface latent heat flux (SLHF). SLHF represents the
heat transfer associated with the phase change of water, exchanged between the Earth's surface and

g2edes the atmosphere. An increase in SLHF correlates with a rise in the number and intensity of cyclone
Date of accept: systems, as these systems derive their energy from the ocean. Sea surface temperature (SST) is a
2025/12/17 crucial indicator that influences climate patterns and significantly affects the development and

intensity of tropical cyclones. Given that the Bay of Bengal is prone to the formation of many
Uit T e T LS tropical cyclones, the aim of this study is to investigate the advection of surface latent heat flux, sea
2025/12/17 surface temperature and wind speed in tropical cyclone Amphan (May 2020) and tropical cyclone

Nivar (November 2020). Tropical cyclone Amphan and tropical cyclone Nivar occurred in the pre-
Keywords: monsoon and post-monsoon periods, respectively. The use of reanalysis data to investigate surface

latent heat flux (SLHF), sea surface temperature (SST), and wind speed, which play a crucial role
Post-Monsoon and

in the formation and evolution of tropical cyclones, can be significant.
Pre-Monsoon,

Air-Sea interactions, | Materials and Methods

Bay of Bengal, The Bay of Bengal is recognized as one of the world's most active basins for tropical cyclone
Reanalysis data, formation, with two primary seasons for cyclone development: pre-monsoon (March, April, and
Tropical cyclone May) and post-monsoon (October, November, and December). ... p Page 30
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This research focuses on two significant events in 2020:
Tropical Cyclone Amphan, which occurred from May 16 to
21 and was classified as a super cyclonic storm, and Tropical
Cyclone Nivar, which developed from November 22 to 27
and was categorized as a very severe cyclonic storm by the
Indian Meteorological Department (IMD). To investigate
the interaction between SLHF, SST and Wind Speed during
these two tropical cyclones, reanalysis data were utilized.
SLHF data were obtained from the ERAS reanalysis, which
provides hourly estimates with a spatial resolution of 0.25°
x 0.25°. For SST and wind speed, MERRA-2 reanalysis
data were employed, offering a temporal resolution of
1 hour and a spatial resolution of 0.625° x 0.5°. All data
were processed and analyzed using Python. The main track
positions of the Amphan and Nivar tropical cyclones were
extracted from IMD reports and IBTrACS data, and their
tracks were mapped using ArcMap.

Results and Discussion

The analysis of the two tropical cyclones revealed
distinct temporal and spatial variations in sea surface
temperature (SST), surface latent heat flux (SLHF), and
wind speed during their development and intensification
stages. Tropical Cyclone Amphan formed on 16 May
2020 under SST values exceeding 30°C, which provided
a favorable environment for rapid intensification. SLHF
increased sharply from approximately 250 W/m? to more
than 300 W/m? and reached values above 400 W/m? on
19 May, coinciding with Amphan’s peak intensity. Wind
speeds on 19 May, 15 m/s. Subsequently, as the cyclone
approached land, SST decreased, leading to weakening.
In contrast, Tropical Cyclone Nivar developed on 22
November 2020 with lower SST values (around 29°C).
SLHF exhibited a gradual increase, reaching its maximum
(300400 W/m?) on 25 November. Wind speeds intensified
to about 12.5 m/s. Overall, the results demonstrate that pre-
monsoon conditions favor stronger heat flux exchange and
more intense cyclone development compared to the post-

monsoon period.

Conclusion

This study investigated the interaction between surface

latent heat flux (SLHF), sea surface temperature (SST),
and wind speed during the evolution of Tropical Cyclone
Amphan (pre-monsoon) and Tropical Cyclone Nivar (post-
monsoon) in the Bay of Bengal. The results show that pre-
monsoon conditions create a more favorable environment
for cyclone intensification due to higher SST and stronger
heat exchange. During Amphan’s peak on 19 May, SLHF
400 W/m?, SST reached about 31°C, and wind speed
increased to nearly 15 m/s. In contrast, during Nivar’s peak
on 25 November, SLHF ranged between 300 and 400 W/
m?, SST decreased to 26-29°C, and wind speed reached
approximately 12.5 m/s. Overall, the findings of 2020
indicate that the interaction between latent heat flux, sea
surface temperature, and wind speed has a time-dependent
nature, and the seasonal differences play a significant role in
the intensity and evolution of tropical cyclones. This study
practically demonstrates that seasonal variations in surface
latent heat flux (SLHF), sea surface temperature (SST), and
wind speed can enhance the accuracy of tropical cyclone

forecasts in the Bay of Bengal.
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3- Surface Sensible Heat Flux (SSHF)
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Date Time Lat Lon
16/05/2020 0:00 10/4 87
16/05/2020 3:00 10/7 86/5
16/05/2020 6:00 10/9 86/3
16/05/2020 9:00 10/9 86/3
16/05/2020 12:00 10/9 86/3
16/05/2020 15:00 11 86/2
16/05/2020 18:00 11/1 86/1
16/05/2020 21:00 11/3 86/1
17/05/2020 0:00 11/4 86
17/05/2020 3:00 11/4 86
17/05/2020 6:00 11/5 86
17/05/2020 9:00 11/7 86
17/05/2020 12:00 12 86
17/05/2020 15:00 12/8 86/2
17/05/2020 18:00 12/5 86/1
17/05/2020 21:00 12/9 86/4
18/05/2020 0:00 1372 86/3
18/05/2020 3:00 13/3 86/2
18/05/2020 6:00 13/4 86/2
18/05/2020 9:00 1377 86/2
18/05/2020 12:00 14 86/3
18/05/2020 15:00 14/5 86/4
18/05/2020 18:00 14/9 86/5
18/05/2020 21:00 15/2 86/6
19/05/2020 0:00 15/6 86/7
19/05/2020 3:00 16 86/8
19/05/2020 6:00 16/5 86/9
19/05/2020 9:00 17 86/9
19/05/2020 12:00 17/4 87
19/05/2020 15:00 18/1 87/1
19/05/2020 18:00 18/4 87/2
19/05/2020 21:00 18/7 87/2
20/05/2020 0:00 19/1 87/5
20/05/2020 3:00 19/8 87/7
20/05/2020 6:00 20/6 88
20/05/2020 9:00 21/4 88/1
20/05/2020 12:00 21/9 88/4
20/05/2020 15:00 2277 88/6
20/05/2020 18:00 23/3 89
20/05/2020 21:00 2472 89
21/05/2020 0:00 2472 89/3
21/05/2020 3:00 24/7 89/5
21/05/2020 6:00 25 89/6
21/05/2020 12:00 25/4 89/6

5 Lo e SV gl Wsw Iy ks o ellil L
e R M S REIETIP
(Xiao-Ting et al, 2020) LS o 4,25 |, 2o lol>
ot 3 Ogedpe 3l G S lasliseS sl
oole 3) Glaes g Ll pd oS 1 sl i s
(Neetu etal, 2019) Xzt Sdsls Sloj o3l opl 53 (S5
Gl SLE3aS e 5 anlllas 350 (gailais ) o,
Jslder ez o 0L 1) Slad lool SL230S 5 Olael
5 Olial (glojl 5L230S blE Slasie o3 ja oY 5 )
SIS el ) dems e 0L 1 Ll lesl Lases
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1- Indian Meteorological Department (IMD)
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(MD., 2020) (V 6 )i )3 0dd s 5)

Date Time Lat Lon
22/11/2020 21:00 8/5 85/3
23/11/2020 0:00 9/3 84/5
23/11/2020 3:00 9/5 84/2
23/11/2020 6:00 9/6 84
23/11/2020 12:00 9/8 83/6
23/11/2020 18:00 10 83/3
24/11/2020 00:00 10 83
24/11/2020 3:00 10 83
24/11/2020 6:00 10 82/7
24/11/2020 9:00 10 82/6
24/11/2020 12:00 10/1 82/5
24/11/2020 15:00 10/1 82/4
24/11/2020 18:00 10/2 82/3
24/11/2021 21:00 10/3 82/2
25/11/2020 0:00 10/5 82
25/11/2020 3:00 10/7 81/7
25/11/2020 6:00 11 81/3
25/11/2020 9:00 112 81
25/11/2020 12:00 11/4 80/7
25/11/2020 15:00 11/7 80/4
25/11/2020 18:00 12 80/1
25/11/2021 21:00 12/1 79/9
26/11/2020 0:00 12/3 79/7
26/11/2020 3:00 12/6 79/4
26/11/2020 6:00 12/9 79/3
26/11/2020 9:00 13/3 79/3
26/11/2020 12:00 13/6 79/4
26/11/2020 18:00 14 79/6
27/11/2020 Weakened
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