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Organization-of the talk

Basics of planetary boundary layer and mixing height
Basics ofsodarechogram formation

Mixing height estimation

Explanation for multiple layers due to fog formation
Results of mixing height estimation

Fractal and fractal dimension (FD)

FD computation methodology

Results of FD for multiple layered structure
Observations on results and its relevance
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Planetary:Boundary:lLayer Fermation

Cc Coriolisforce

¢ Gravity

C Speed of rotation of earth

¢ Temperature at ground and gradient
¢ Kinematic heat flux at ground level
¢ Local wind speed



Importancefof Mixing: Height

C Mixed layer height is an important
meteorological parameter

C It affects near-surface atmospheric pollutant
concentrations

C It determines the volume of air into which
pollutants and their precursors are emitted.

¢ The air quality estimation models use this
parameter

Cc Wind energy generation requires estimation of
mixing height
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Fog-Formation

In a normal temperature profile, warm air rises
and condenses This hasthe potential of cloud
formation

During day,seabreezeblows awayfrom seaand
return pathis from landbackto sea

During night, land breeze blows from land
towards sead fog formationcanhappen

During capping inversion phenomenon which
occur at highaltitude,a layerof cold air zonesits
abovethe layerof warmair.

A boundary is created where the cloud
formationis cappedoy the inversionprofile.

V A strongcapinitiatesfoggycondition



Sodaechoegram
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Shic DetectiorAnd Rangin@lscknownasSODARIs veryefficient
wayto explordhetimeevolutiorof loweratmospherfAcoustipulses
of shortdurationaretransmittedipwardsisingan acoustiantenna
Thesepulsesgetsrefractedand backscatteradlie to temperature
iInhomogeneitgnd getsrecordedn SODAR (picturestakenfrom
websitef HalleyBritisPAntarctiGSurvey)



Backscatter/due-totemperature nversion

(based-on/drawing,by Mike O-Connor )
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Conceptual diagram showing the influence of temperature inversion



Typical-patternsririsodarechogram

¢ Rising inversion structures form during morning
hours

¢ Convective plume structures form during daytime,
with the strength and shape depending on
iInsolation

¢ Falling inversion structures form during evening
after Sun goes down

Cc Flat inversion structures are typically formed on
calm nights



TypicalSodarechogram-morningoon

(takenifromSodarinstalled in 1Sk Kolkata)
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Mixing-Height:Estimation

The mixing height in the lower
atmosphere can be estimated by
employingsuitablecomputer basedsignal
processing techniques Following are
someof the approaches

Imag@rocessirgpproach
PatteriRecognitiolechniques
Kalmalrkilterapproach
Fractad selfsimilarityapproach

Station: Maitri, Antarctica
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Mixing Height-EstimationApproacl

(takenifromFluctuation-and Noise: L.etters (11.(4); December2012)
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Capping Layer Sodarimage

(captured-atMaitree Station, /Antarctica)
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Cappinganadinversidtstimation
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Cappingandnversion-Layereguenc

(Fluctuation and Noise l.etters 11(4); -December 20])2.
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FFT analysis of the inversion and capping layers
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. The proposed scheme is only for two layered stru
and can be extended to multilayered structure.

. The system has been assumed to follow a randon
model but during fog formation and deformation s
ramp model might be better suited.

. KF equations assumes system to be linear and nc
to be a Gaussian model. Some natural fluctuation:
suppressed. This can be tackled using a fractal be
approach.




