MAUSAM, 77, 3 (July 2026), 1069-1078

MAUSAM

DOI: https://doi.org/10.54302/mausam.v77i3.6802
Homepage: https://mausamjournal.imd.gov.in/index.php/MAUSAM

UDC No0.551.576.1:551.577.1:551.508.7

Assessing the Influence of Coalescence on Precipitation Patterns: A Comparative

Study with Disdrometer Data

INITA H. SHAH, 2" JYOTI CHAHAL AND *BIPASHA PAUL SHUKLA
!Department of Mathematics, Gujarat University, Ahmedabad-380009, India
2Center for Professional Courses, Gujarat University, Ahmedabad-380009, India
SEnvironment Sciences Division, Space Applications Centre, ISRO, Ahmedabad-380015
Gujarat, India
E-mail:'nitahshah@gmail.com, 2jyotichahall.jc@gmail.com, %bipasha@sac.isro.gov.in,
(Received 12 August 2024, Accepted 15 April 2025)

*Corresponding author’s email: jyotichahall.jc@gmail.com

R — Fuaa (Nucleation), gdleior (Condensation), arsdfieior (Evaporation) 3R @f@asor
(Coalescence) oI Faa-#ifae ufshard ador (Precipitation/aiRer) & fadtor # i sfdem e €1
glelifeh, goT Wisham3ll 1 Sifee 3R 3rcaftier aRacderelel Yfd & HRUT TEgcns AGH qaigaE Aisel
(NWP) # 3eTahT UTrdelleiul (Parameterization) 3ifafRaadr &1 we 31 @9 §1 3501 A9 (Warm clouds),
St feAE ¥ IR & AT aRT ATHART 8l §, chia-aFAsor (Collision-coalescence) ST wfshamait
& AEIH ¥ U1 3cUeod e H Hgcaqul HfART fAema §1 sH euua A, gH FW I HAisd
(PySDM) & fow umys Hhags & ik fpaifead te w&ikew @fFAsOT #Alsar  (Stochastic
Coalescence Model - SCM) &T 39T ¥ 3507 auT Hr FFAYOT AR FT 3=av0T A §1 gAY HAisol
% gRUMAT & AU el & folv RD-80 sFdae faegiaeX (Impact Disdrometer) 3eT &7 39rer fomar,
St s #T Far & HER & FRor AR aot H AVt F R 7 daEfte o war g B ¥
FART dcqy Ush U 3YROT & § TS 39T guoT ol & 3R 3R 391 A A & v fwar sar
g, St avor AfddH # FFEse & T Fedae Sa Yae aXAT g1 FAR WA Wedd d wE Rfdgse
FAAOT Al & M R geIcH H FIFAHNOT THRAT HT 30T (Simulation) AT 3R IROTHETET
UIcd GegAl Eelcd (Mass density) e &1 STEle 3faclichell & HTY Jolell Al eMfAST ATl 20,000 dehs
1 3af 7 ther 200 TAN F FATed Fh, eI SMUAC AEET & HiAS [APE H cof ATl AR
sy eraea Al 3R argFEsHT Siaee aifchT & @ & Jacihe HEHT AR & dies H PySDM @t
3T # el wXa €, SR 3507 aut ufEanst f g 'esT St § 3R avor gt
# GUR el ¢

ABSTRACT. The microphysical processes like nucleation, condensation, evaporation and coalescence are pivotal
in precipitation formation. However, the parameterization of these processes are a major source of uncertainty in
numerical weather prediction models (NWP) due to their complex and highly variable nature. Warm clouds,
characterized by temperatures above freezing, play a significant role in precipitation generation through processes like
collision-coalescence. In this study, we explore the coalescence dynamics of warm rain using a stochastic coalescence
model (SCM) implemented within the Python framework for the super droplet model (PySDM). We utilized RD-80
Impact Disdrometer data to validate the model results, which provide insights into raindrop size distributions and rainfall
characteristics. By Disdrometer, we mean an instrument used to measure the size and velocity of precipitation particles,
providing valuable data for understanding precipitation dynamics. Our experimental setup involved simulating the
coalescence process of super droplets within a designated coalescence cell and comparing the resulting mass density data
with ground observations. By conducting 200 experiments spanning a duration of 20,000 seconds, we captured the
evolution of droplet populations. Our findings demonstrate the utility of PySDM in bridging the observational gap
between ground-level measurements and atmospheric droplet dynamics, thereby enhancing our understanding of warm
rain processes and improving precipitation forecasting capabilities.
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