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INTRODUCTION Spatial Correlation between Total Monthly FlashCounts with Monthly mean of various Thermodynamics Indices (2019-2023)
CAPE Kl TTI
* Precise determination of atmospheric conditions that initiate is essential to enhance prediction accuracy,
particularly in regions like India, where the atmosphere exhibits significant variability. A
- Lightning is linked to thermodynamic variables such as Instability, adequate moisture, and Lifting force. -
* For many years, meteorologists have relied on thermodynamic indices like CAPE, KlI, TTI.
- However, these indices often don't look into the critical role of low-level moisture in the thunderstorm 0.667
formation.
« Romps et al., (2018) have suggested that the product of CAPE and Precipitation serves as a proxy for
lightning prediction for CONUS region. n n n R
- However, Our analysis found that correlation between flashcounts and with specific humidity at 850 hPa e e e e e e :
performs better than precipitation for Indian region. CAPE x PPT INDEX CAPE x Sp. Hum (850 hPa) Index 0.000 u
OBJECTIVES:
1. Formulate an index for lightning prediction by including low level moisture with the Instability ~0.667
2. Analyse the consistency of the Index over Indian region
[ITM LLN currently consists 82 lightning-detecting sensors manufactured by the Earth Networks, USA.
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 Low frequency (1 kHz) - Detect CG discharges with 90% detection efficiency
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» High frequencies (1 MHz to 12 MHz): Detect in-cloud pulses with 50% detection efficiency
When lightning strikes, electromagnetic energy is radiated outwards in all directions. Each sensor records the
complete waveform and sends the compressed data packets to the central lightning detection server. Recording 1680 g
whole waveform instead of recording the peak amplitude is useful to differentiate between CG and IC flashes. oo £
Mapping of lightning flash is based on Time Of Arrival (TOA) technique. If lightning stokes occur within 700 ms and T T S e ET et S T T 5
10 km of the first stroke that was detected by the sensor, then it is clustered into a flash. Any lightning that contain at a2
least one return stroke is classified as CG flash, otherwise it is considered as IC flash. o0 3
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IITM LLN Sensor data (2019-2023) with spatial resolution of 0.25° x 0.25° and hourly temporal resolution
was used for the analysis.
ERADS is the fifth generation ECMWF reanalysis data ol
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«  Specific Humidity at 850 hPa. I
ERAS data (2019-2023) with Spatial resolution: 0.25° x 0.25°, Temporal resolution: Hourly 250 2
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5 0.2 - « Specific humidity at 850 hPa was chosen because of its stronger correlation with the observed
1 2 3 a 5 Flashcounts and better represents the low level moisture among any other pressure levels.
Lightning prediction indicators « Product of CAPE and Specific humidity at 850 hPa (CSHgg,) has the highest spatial correlation around
0.84 with the observed Total flashcounts.
* CSHg, has the highest temporal correlation around 0.67 with the observed Total flashcounts.
Monthly Temporal Correlation Values ) ) ) )
_ « Various Case studies have been analysed to validate the performance of CSHg, index
. « Therefore, Product of CAPE and Specific Humidity at 850 hPa (CSHg,,) exhibiting stronger spatial and
. = \temporal correlation can predict lightning activity better than CAPE, KI, TTI and CP. /
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