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Goal: Aerosols indirectly contribute to the modulation of  strength of  cyclones. However, the role of  cyclones in the redistribution and 

generation of  aerosol, and their radiative effects are less explored. In the  present work, we explored the redistribution and generation of  

aerosols and the resulting moderation of  radiative forcing resulting from these changes during the development of  severe cyclone Mocha (9 - 15 

May 23) and its landfall in May 2023. 

Data Used: 

❑ MERRA-2 reanalysis daily data of  dust, sea salt, black carbon (BC), and Aerosol Optical Depth (AOD) has been used

❑ MODIS AOD daily data at 550 nm from Terra and Aqua satellites retrieved using the dark target algorithm

❑ CERES SYN1deg Daily data Edition 4.2

Study Period: 

❑ Study Period: Mocha cyclone started to form on 9 May 23 and dissipated by 15 May 23. We have taken an extended study period from 4 May 

23 to 19 May 23. We selected five days before and after the cyclone time duration to monitor the background conditions before and after the 

cyclone development.

`

Fig1: Spatial variation of  sea salt aerosols over 

the Bay of  Bengal during the development and 

dissipation of  Cyclone (Units: µg m-3)

Fig2: Spatial variation of  Dust aerosols over the 

Bay of  Bengal during the development and 

dissipation of  Cyclone (Units: µg m-3)

Fig3: Spatial variation of  AOD over the Bay of  

Bengal during the development and dissipation 

of  Cyclone
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Results

Conclusions
In the present work, we have investigated the change in the different aerosol 

components along with AOD during a cyclonic activity.

• Both of  natural aerosols (Dust and Sea Salt) are wind-generated, and during 

the cyclone formation and dissipation, wind stress increases significantly at 

the land and ocean surfaces. The concentration of  BC aerosol did not exhibit 

a significant shift.

• The changes in SWF and LWF caused by variations in aerosol loading during 

the cyclone period are about one order of  magnitude less than the changes 

caused by cloud variations during the same period. The signs of  the area-

averaged SWF and LWF forcings from the SBDART calculations are 

consistent with those from the CERES observations for the cyclone-impacted 

area, but there is about one order of  magnitude difference between them.

The concentration of  dust and sea salt aerosols increased significantly during 

cyclonic activity. These aerosols have been observed to grow in duration 

multiple times during the cyclone's formation and dissipation. The concentration 

of  sea salt aerosols was seen to be increasing along the trajectory of  the 

cyclone, while the concentration of  dust aerosols over the surrounding land 

region (i.e., Bangladesh and Myanmar, as well as in the vicinity of  West Bengal, 

India) was increasing after landfall of  the cyclone. The concentration of  BC 

aerosol did not exhibit a significant shift. Since AOD levels are a good indicator 

of  atmospheric aerosol loading, they changed noticeably as cyclones formed. 

Notable changes are observed in the radiative forcing and its distribution during 

cyclonic activity. The TOA and surface observed greater cooling than heating 

due to the cyclone. As the cyclone intensifies, the generation of  fine-mode 

particles is greater than that of  coarse-mode particles, as evidenced by the fact 

that the magnitude of  SWF is greater than that of  LWF over the cyclonic 

region. 
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Fig4: Spatial variation of SW 

forcing from SBDART at the top 

of the atmosphere (TOA) over the 

Bay of Bengal during the 

development and dissipation of 

Cyclone (a) 4 May 23, (b) 13 May 

23 (c) Difference between SWF 

(Effect of Cloud + Aerosol) on 13 

May 23 to that on 4 May 23 (d) 

Difference between SWF (Effect 

of Aerosol only) on 13 May 23 to 

that on 4 May 23

Fig6: Spatial variation of LW 

forcing from SBDART at the top 

of the atmosphere (TOA) over 

the Bay of Bengal during the 

development and dissipation of 

Cyclone (a) 4 May 23, (b) 13 

May 23, (c) Difference between 

LWF (Effect of Cloud + Aerosol) 

on 13 May 23 to that on 4 May 

23 (d) Difference between LWF 

(Effect of Aerosol only) on 13 

May 23 to that on 4 May 23.

Fig5: Spatial variation of SW 

forcing from CERES at the top 

of the atmosphere (TOA) over 

the Bay of Bengal during the 

development and dissipation of 

Cyclone (a) 4 May 23, (b) 13 

May 23 (c) Difference between 

SWF (Effect of Cloud + 

Aerosol) on 13 May 23 to that 

on 4 May 2 (d) Difference 

between SWF (Effect of 

Aerosol only) on 13 May 23 to 

that on 4 May 23.

Fig7: Spatial variation of LW 

forcing from CERES at the top 

of the atmosphere (TOA) over 

the Bay of Bengal during the 

development and dissipation of 

Cyclone (a) 4 May 23, (b) 13 

May 23, (c) Difference between 

LWF (Effect of Cloud + 

Aerosol) on 13 May 23 to that 

on 4 May 23 (d) Difference 

between LWF (Effect of 

Aerosol only) on 13 May 23 to 

that on 4 May 23.
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