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= Over India, the eastern region is more prone to hailstorms i \ 7 " 2o oo

during the pre-monsoon season. = N _ e’ YT e’ Y ey

= Radars serve as an important tool to study the structural N e ST R . A Fig 6 Latitudinal cross section of mixing ratios (g kg*) of a

and temporal evolution of hailstorms by providing intensity, TE T e T T s P T M hail, b graupel, and c ice over Sriniketan at longitude 87.67°

track and 3D measurements at high resolutions. Fig 2 Spatial distribution of reflectivity (dBZ) over Sriniketan E at 13 UTC, d-f are same as a-c but for Digha at longitude
ata2km,b3km,c4km,d5km,e6km,f7kmat13UTC on 87.5°Eat12 UTC

04 April 2015. = Hail and graupel mixing ratios around 0.5 and 2 g kg

= A squall line structure with reflectivity <50 dBZ observed simulated over Sriniketan at mid-altitudes.

= Radars observations lack information on = A weak and short lived convective structure with limited = Active growth of hail and graupel (~ 2.2 and 4.5 kg™) over

hydrometeor classification and microphysical | vertical development Digha reflects the severity of the storm.

processes behind these convective systems.
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= The ability of high resolution numerical Jﬂ’ y o m
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and microphysical characteristics of such hailstorms
requires  further  evaluation using appropriate
parameterization schemes
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*"To examine the dynamical and microphysical
characteristics of hailstorms that had varying halil sizes.
*To Investigate the spatial and temporal evolution of

Fig 7 3D cross section of hydrometeors at different heights
for a Sriniketan at 13 UTC, b Digha at 12 UTC
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= Model simulated multi cellular structure with reflectivity : | "W\l‘
values exceeding 55 dBZ. I SR YU |
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= Hailstorm occurred over Sriniketan (23.5°N, 87.67°E) N e | 1
on 04 April 2015 with a hail size of 1.5 cm and Digha - 2 st U Y : ,
(21.62°N, 87.5°E) on 19 March 2017 with hail size of 5- § | LT A i "
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* ERA 5 data is used as the initial and boundary T e " Ve Fig 8 Latitudinal cross section of a specific humidity (g
conditions for the model. Flg 4 Spatial distribution of DWR reflectivity (dBZ) at 3 km kg__l)_’ b vertical Wl_nd (m S])’OC convergence (S_]) OVveEr
« CMORPH Climate Data Record and Doppler Weather over a Sriniketan and b Digha Sriniketan at a_longltude 87._67 E at 1?2 UTC, d-f same as
: : a-c but over Digha at a longitude 87.5°E at 12 UTC
Radar observations are used to compare the model output. = Model captured structure and location of the storm over
Model Sriniketan though the simulated peak reflectivity values fall = Model simulated updraft velocities of 12 m s over

slightly short of radar observation while model simulated Digha simulation while 3 m s~! seen over Sriniketan .

= The Advanced Research \Weather Research and reflectivity over Digha is well consistent with DWR reflectivity.

Forecasting (ARW) version 4.5 Is used.
= The model configuration is given in the table below. *Ta

Model Version WRF 4.6
Horizontal resolution 9 km (D01), 3 km (D02)
Temporal resolution 360 min, 60 min 30°N
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— Fig 5 Root Mean Square of rainfall (mm) (WRF- CMORPH) Digha at 12 UTC.

T [ S - over a Sriniketan at 13 UTC, b Digha at 12 UTC = Strong vertical wind shear during hail occurrence over
: Digha observed, followed by significant decrease.

Fig 1 Model Domain

Conclusions

= WRF model effectively reproduced the dynamics and microphysics of Digha hailstorm which produced larger hail rather than Sriniketan that shown comparatively smaller hail size.

= Sriniketan exhibited squall line structure with low reflectivity (<50 dBZ) while multi-cellular structure is observed over Digha with reflectivity exceeding 55 dBZ. WRF exhibited a
reflectivity structure consistent with the observed DWR reflectivity.

» WRF underestimated the spatial extend and intensity of rainfall over Sriniketan while it overestimated over Digha.

= Higher growth of hail and graupel is observed in the simulation over Digha.

*Model reproduced high wind shear before and during the hailstorm in both the events, after which shear decreased.

= Model captured dynamical and microphysical features of the two hailstorms though with notable biases in reflectivity and precipitation.
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