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Introduction Results

(a ) Hourly Occurrences of StrokeType CG:IC
» The model simulates the intense lightning and convective storms 17500 —
that occurred in the north eastern region of India on June 16 and 17, o
2022.
» The Morrison double moment 6-class microphysics scheme and
lightning parameterization scheme based on (Price & Rind, 1992)
use to simulate cloud-to-ground and intra-cloud (CG:IC) lightning. e
» The results have been compared with the lightning datasets |
obtained from ground observation by IITM-LLN .
» The study demonstrates that the lightning scheme based on 20 dBZ ko | | | To’ooly) | | |

100

top exhibits accurate predictions.
Fig 2 (a) Combined time series graph of ITM-LLN flash count CG (Stroke type =0):IC (Stroke type = 1) 16 and 17

June over India, (b) 3D plot of lightning stroke height CG:IC 16 June, (c) 3D plot of lightning stroke height CG:IC
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Fig 4 Detection efficiency of the model simulated lightning CG (d) IC; Model simulated lightning flash rate
datasets with the IITM-LLN ground observation lightning on 16 June 2022 using lightning

datasets over the India (a) 16 June 2022; (b) 17 June 2022 parameterization scheme 11 (e) CG (f) IC

Table 1 Data type

NCEP-FNL  0.25 Degree IC/BC  The IC lightning flashes occur around 1.55 times more frequently than the CG flashes. The peak intensity of
ERA-5 0.25 Degree Reanalysis lightning occurs at 1100 IST on 17 June, with approximately 18000 flashes.

NASA-GPM 0.1 Degree Satellite * The results of model simulation using LP2 are spatial correlates at different regions of the India such as Madhya
WWLLN -- Ground Obs. Pradesh, Southern India, and Meghalaya in north eastern region of India.

 The model simulated lighting flash CG (Cloud to Ground) variable has been utilized for the lightning hotspot
analysis. The WRF model simulation can accurately predict the location of the lightning hotspot with high
MEthOdOlOgy intensity.

» This study utilised the Weather Research Forecasting (WRF) ConCluSionS
model with Advanced Research (ARW) version 4.0.3.

* The outcomes clearly demonstrates that the model performed well using LP2 lightning scheme.
» The model has been run for 54 hours, including 6 hours of spin-up

. . . e * The research concludes that the lightning scheme 2 based on PR92 with top dBZ > 20 with Morrison double
time, to reach its physical equilibrium state.

moment scheme is suitable for the lightning events prediction.

> Lightning option 2: PR92 based on 20 dBZ top, redistribution of * The lightning scheme LP2 performed better than the lightning scheme LP11.
the flashes with dBZ > 20 (for convection resolve runs), (Price &  The detection efficiency on June 16, 2022, is around 67.41%, while on June 17, 2022 it is approximately
Rind, 1992) has been used. 85.75%. Thus, it clearly evaluates the model performance.

» The Jenks optimization method, sometimes referred to as the Jenks
natural breaks classification method, is a technique for data REferences
clustering that finds the optimal way to group values into several = Price C, & Rind D (1992). A Simple Lightning Parameterization for Calculating Global Lightning Distributions.
classes (Jenks, 1963, 1976). Journal of Geophysical Research: Atmospheres, 97(D9), 9919-9933.

* Jenks GF (1976). Contemporary Statistical Maps—Evidence of Spatial and Graphic Ignorance. The American
Cartographer, 3(1), 11-109.

» The lightning flashes have been compared to the lightning ground

observations databases.
* Unashish Mondal, S. K. Panda, Toru Terao, Manish Kumar, and Devesh Sharma, Evaluating the Effectiveness of

Table 3 Physical configuration of Lightning Parameterization in the Weather Research and Forecasting Model for Detecting Lightning Hotspots in
designed experiments Northeast region and India (2024). Earth Systems and Environment (Under Review)

Microphysics MORRISON
Longwave radiation RRTM

Table 2 WRF model configuration

WREF version 4..0.3 version

Physics options
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