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Motivation

O Mountains have significant influence on summer monsoon circulation and rainfall

O The length and width of mountains, along with their steepness and altitude,

significantly modulate the rainfall on the windward side of mountains.

Here, we examined the impact of different topographic configurations, including no-
mountain, plateau, moderate, and steep mountain settings.

Kerala has experienced a series of extremely heavy rainfall events in the past few
years, resulting in severe flooding and landslides.

Among these events, the exceptional heavy rainfall events during August 14-17 over
Kerala is most intense which we have considered as a case day

Four model numerical simulations using the Advanced Research WRF (ARW) model



WRF Model configuration
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Numerical initializtion and physics cofigured based on the previous studies by
Viswanadhapalli et al., (2019), Thomas et al., (2022) and Gorja et al., (2023)



Details on model experiments conducted
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Results: Changes in dynamical fields
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Simulated winds at lower and upper-troposphere
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Simulated day mean winds on 15 August 2018 from different mountain experiments



Time-height variation of winds at heavy rainfall location
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Time-height variation of simulated winds averaged over 1° x 1° region (11°N - 12°N;
75°E - 76°E) close to the heavy rainfall location



Time-height variation of vertical velocities over study location
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— Variations in Froude number with mountain height

O Froude number Fr = [UI(NH)], we adopted the methodology from Phadtare et al., (2018) where U is the
mean wind speed normal to the orography, N is the Brunt-Vaisdla frequency of atmosphere, H is the
height of the orography

O Fr < 1, the flow is blocked and deflected by orography, it is Fr > 1, the flow overcomes the orographic
barrier and moves to the leeward side
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Changes in moisture transport and convergences
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Changes in simulated hydrometeors
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Time-averaﬂed and verticallx inieﬂraied hxdromeiers
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Spatial rainfall distribution on 15 August, 2018
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Spatial distribution of daily rainfall from a) No-Mountain, b) MOUNTHGTL-600m, ¢) MOUNTHGTL.
1200m, d) CONTROL, e) IMD gridded rainfall product, and f) Station observations.
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Summary

Variations in mountain height have a direct impact on the tropospheric dynamics.
Intensification offshore trough is observed with an increase in the mountain heights.
An increased blocking effect lead to deceleration of low-level winds.

Gradual increase in moisture transport and convergence is seen in the southeast and
southern parts of Kerala in the presence of WG mountains.

Simulated hydrometeors are highly sensitive to the underlying orography.

Simulated rainfall progressively increases and shifts closer to elevated mountain
topography and central parts of Kerala.
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