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Deep convective processes provide the efficient
pathways for the fransport of the tropospheric
airmass to the stratosphere.

Transported frace species are confined in the UTLS
region by the ASM anticyclone and affects the
radiative balance of the atmosphere.

Large scale circulations like Brewer Dobson are
driven by the dissipating waves of fropospheric
origin. Hence, it is required to estimate the wave
forcing through its momentum flux budget.

Planetary waves : can be conveniently studied using
satellite datasefts.

Internal gravity waves: Most important contributor
to the momentum budget in summer/ winter
hemisphere (Houghton, 1976). These are usually
generated by deep convective processes.

Probing of internal gravity waves requires the finer
spatiotemporal resolution which is given by the Radar.

5th ACAM Workshop




Stratosphere Troposphere Radar over

ARIES, Manora Peak

Himalayan Region Location : 29.4°N, 79.5°
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An Intense Deep Convective Precipitation System
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Variation of Wind Field during Convection
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> Penetrative convection in the Upper
Troposphere and Lower Stratosphere region

» Separation of updrafts and downdrafts
regions.

» Enhancement of wind speed in upper and lower

tropospheric levels

> 'Veering' of winds from lower to upper tropospheric
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Weakening of Tropopause Structure and

ERADS vertical velocity and RH over the radar site

Stratosphere Troposphere Exchange
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> Depletion of echo power in the regions of 100
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» Weakening of stable layers around tropopause
region.

» Enhanced turbulent mixing in UTLS region

» Intrusion of the drier stratospheric airmass and
enhancement in O3 mixing Ratio up to mid-
tropospheric levels
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Generation of Internal Gravity Waves due to Penetrative Convection ]

Normalised Zonal, Meridional and Vertical Wind Pertubations
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Generation of Internal Gravity Waves due to Penetrative Convection
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 Observed period of gravity wave 35 minutes in UTLS region.
d Vertical Wavelength of ~ 8 km.
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O Elliptical polarisation from the hodograph confirming the presence of gravity wave

[ Clockwise rotation denoting upward propagation of wave from mid - troposphere to the lower stratosphere.
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Momentum flux estimation

using Radar

Vertical flux of horizontal momentum
P = (pu'w’', pv'w’)

Navier Stokes Equation
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Momentum flux during deep convection
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u’, v’ are radial wind velocity perturbations
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enhancement in the momentum
flux during intense convective
activity.

have been observed from

the presence of convectively

\genera‘red gravity waves.

 Change in the direction of flux

westward to eastward and vice -
versa indicating the evidence of
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Summary

<+ We have presented a case study of intense deep convective system using VHF Radar over
central Himalayan site.

» Weakening of stability of the UTLS region has been noticed during deep convection. This has
led o the enhanced turbulent mixing between stratospheric and tropospheric airmasses.

< Penetrative convection also ftfriggered the upward propagating internal gravity waves
transferring as large as 40 times enhancement in the momentum flux in the UTLS during
Infense convection.

“» Internal gravity wave also induced the downward transport of the stratospheric airmass into
the troposphere. Significant increase has been observed in the ozone mixing ratio in the mid -
upper troposphere.

Acknowledgments :
Science and Engineering Research Board, T]’\ IMN I(Q
Department of Science and Technology , Govt. of India

09-06-2023 5th ACAM Workshop

11



