Insights Into ABL Turbulence from Laboratory Experiments and Simulations

Shivsal Ajit Dixit, Abhishek Gupta, Harish Choudhary, Shibani Bhatt, Pranav Sood, Prajyot Sapkal
Indian Institute of Tropical Meteorology, Pune
Corresponding emaill: sadixit@tropmet.res.in

Monin—Obukhov similarity theory (MOST1?) vs. M-o scaling of surface drag in ABL using idealized WRF-LES (Gupta et.al 20232
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Drag Parameterization for ABLSs (ongoin
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Lo 1 Ur = M’ d Solapur (CAIPEEX) sounding data Is used as base condition for LES along
L s =514 (w*)a SM with co-located tower (drag) data for comparison.
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. U, 6 =— d Semi-empirical drag model (M-v scaling) from laboratory studies extended
o s v to near-neutral and convective ABLSs.
411 1 5 8 81 8 1 U, = 1 U dz ' Drag obtained through M-v scaling (C-model) is better compare to MOST.
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Turbulent Mixing in the Atmospheric Boundary Layer during Monsoon LLJ: A Laboratory Study using the Wall Jet Model (Choudhary et. al 2023 a,b34
Linear Stochastic Estimation (LSE) Quadrant analysis of the CG region
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Amplitude and Freqguency Modulation within Wall Jet (on going)

Amplitude Modulation (AM) and Frequency Modulation (FM) events In a decomposed
velocity signal from hot-wire anemometry at a wall normal location (z* ~ 20).
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Low Speed Event: A negative fluctuation of u; reduces amplitude and frequency of ug
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| ———— — ————— e 1 High speed PIV Is used
:gjﬁjj Po R, SR, 1 Turbulent Kinetic Energy (TKE) field computed with Chauhan’s TKE criterion®
0-8 "—Rpasy, . I 1 TNTI obtained by applying the Chauhan’s detection algorithm.
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