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What is a low-level jet? NLLJ Case Study - PECAN observations and WRF model simulations

Plan-view analyses of WRF (Smith et al. 2018 defined relevant
settings) modeled wind speed and moisture fields (Fig. 3) show
J9the NLL] moved W to E down the slope associated with an
increased westerly component. This strong westerly component

Wind maxima called nocturnal low-level jets (NLLJs) often occur 1500
during the night in the lowest kilometer of the atmosphere. In the
most general sense, the NLL] is the result of the disrupted daytime
force balance between Coriolis, pressure-gradient, and friction.
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Uﬂ\/ PGF 0 T | across the slope of the Great Plains (Fig. 4) show that NLLJ winds

Wind Wind o ‘ -uveer in time and height. The westerly component first increases at
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00 2 4 6 810120 2 4 6 8 10120 2 4 6 8 10120 2 4 6 8 1012 explain the diagonal striation feature in the wind field (Fig 5).
Nand wind direction was identified as a potential source of localized
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500 convergence and associated vertical motion. With sufficient
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Why o [o NLLJS matter? e SN EEEE—— | Sr— convection initiation as explained in Gebauer et al. (20I8)
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At night, the friction weakens above the surface, which destroys
balance and leads to increased wind speed in the boundary layer.
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Figure 2. PECAN observations at FP3, MP| (CLAMPS), and FP2 (see Fig. I).
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NLLJ winds can transport pollutants, moisture, and impact convection

and several important industries such as wind energy and aviation.
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Figure 3. Plan view analyses of simulated data at 500m. Panels show 00Z (a), 03Z(b), 06Z(c), and 09Z(d). wind speed (m/s)

Figure 4. Cross sections along the Great Plains slope. Contours of vertical veIoaty (red -up, blue-down).

&, Observations at FP3, MPI, and FP2 (Fig. 2, 20 June 2015) suggest NLLJ spatial evolution via diagonal striations in wind with coincident
"""""" | “* rising motion and warm advection aloft.
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Previous studies of the NLL] have often focused on connecting locally 3 Time: t, b) Time: t,#At ) Time: t+20t

CLAMPS is maintained by OU . & " defined boundary layer features to NLL] characteristics and evolution. .
and NSSL and uses state-of-the- Bl = This approach was natural since most boundary layer observations have ] | N\
art profiling (Instruments 2= o2tk - - - NN - been limited to single or few points at or near the surface only. The | | . Nl
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Figure 5. Schematic of spatial-temporal NLLJ evolution.

speed, and wind direction

* The heterogeneous NLLJ was shown to move across the slope of the Great Plains through the night

jets over the Great Plains. Mon.Wea. Rev., 146,26 15-2637. . o o . .
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