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08- Atmospheric boundary layer processes
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Impact of Advection on ABL
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neglect can cause forecast errors in ABL
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Different ABL regimes with/under
* Dryvs. wetsoil conditions
* Deeper vs. shallower ABL depths
* Strongvs. weak upper level forcings
* Previous nights’ precipitation event
* ABL with and without elevated mixed layer
* High vs. low CAPE
* Strongvs. weak wind shear vs. no wind shear
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Let’s Imagine three-four extreme scenarios

Urban-rural interface: Urban boundary layer
advecting over adjacent rural areas and
modifying ABL features

Land-sea interface: Horizontal transport of
marine boundary layer airmass over coastal
areas and further inland

Complex terrain and adjacent plains:
elevated mixed-layer advecting off the
complex terrains on the adjacent plains

Frontal environment: Mid-latitude cyclones
affecting ABL processes via passages of cold
and warm frontal boundaries.
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ABL features under the impact of (2 May 2022)

Texas Tech Scanning Doppler Lidar (T?-SDL)
u,v,w component
BOUNDARY LAYER METEOROLOGY
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Turbulence features,
BL depth estimation
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Wind Direction vs Dewpoint Temperature
from 900 LT 21 Mar 2022 to 1200 LT 22 Mar 2022
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https://sites.google.com/view/sandippal-ttu/

ABL features under the impact of cold front passage (21 Mar 2022)

A ZOOM-IN VIEW
Time height cross-section of aerosol backscatter coefficient measured using T>-SDL on 21 Mar 2022
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Take home messages (Summary)

v'A conceptual framework has been developed to examine the impact of advection on ABL
kinematics and thermodynamics

v'"New empirical evidence => Contrasts in ABL dynamics at and across frontal boundary

v'New results are encouraging and provides enough confidence to develop new/advanced
parameterization schemes for models

v'Mid-latitude cyclones and associated frontal boundaries affect ABL features

v'Lidar measurements provided strong evidence: Front-relative changes in ABL features
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