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© Introduction

Tropical cyclones (TC) in the Bay of Bengal are among the most destructive weather systems in the North Indian Ocean, driven primarily by the region’s high sea surface temperature. This intense
ocean heat acts as fuel, feeding moisture into the atmosphere and triggering deep convection. Recently, this thermal energy has increased causing cyclones to intensify much more than in the past.
To uncover how this rapid growth happens, we need to look inside the TC and track how its rain and ice particles form. But here is the problem: coastal land radars can only spot a TC when it gets
close to shore, leaving its vital growth over the open ocean completely hidden from us. To solve this, we rely on space-borne instruments like the GPM Dual-frequency Precipitation Radar, which
scans from above to reveal heavy convective storms tightly packed around the core and lighter stratiform rain stretching into the outer bands

Severe Tropical Cyclone Dana (7" LPS of 2024) gives us the perfect window to watch this unfold. Because Dana travels 1,780 kilometers over a 120-hour lifespan nearly double what we typically
see in post-monsoon storms it gives us an unprecedented, continuous view of how a cyclone's rain structure matures from its birth all the way to landfall.
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Conclusions

o TC Dana was an exceptionally long-lived system with a 1,780 km track and 120-hour lifespan, far exceeding post-monsoon SCS averages. Daily rainfall was persistently concentrated in the
North and west quadrants during intensification, peaking at amean of 87.6 mm on 24 October in its impact zone.

e In the 75 km inner core, convective precipitation rate increased from genesis (17.5 mm h-") to landfall (>70 mm h-"), alongside a notable increase in stratiform rainfall at landfall.
e Vertical precipitation profiles (VPR) confirm intensified convective activity (mean core rates increasing from 5.2 to 7.6 mm h-' peaking near 1.5 km altitude). Raindrop median diameter (Dm)
increased during landfall, exhibiting a robust collision-coalescence equilibrium zone below 4 km altitude.

 Study Limitations & Future Work: Results represent snapshots (lacking direct DPR coverage during peak intensification on 23-24 Oct). Generalization to other Bay of Bengal cyclones
requires multi-case comparisons (e.g., Amphan, Yaas, Mocha).

e Implications: Serves as a quantitative, observation-based benchmark to calibrate and validate cloud microphysics parameterizations in NWP models for post-monsoon tropical cyclones.
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