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Features of mesovortices (MVs) WRF Model domain & setup of numerical experiment Lagrangian circulation and vorticity analyses for bow-apex MV
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| Figure 9. Vertical cross section
1 through MV8 at 1445 UTC.

1 Shading is the vertical vorticity.
1 Green contours are theta-e from
1 320 K to 328 K at 4-K interval.
1 Vectors are vortex-relative wind.
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» The existence of MVs within the 8 May 2009 Central US bow echo is documented by Doppler radar analysis as well as a real-data, high-resolution WRF simulation.

» The bow echo MVs predominantly form north of the bow apex, with the most long-lived MVs being located at/near the bow apex. Damaging straight-line winds are
found In the simulation during both the mature and weakening stages of the system. The strongest surface winds occur with a bow-apex MV that Is embedded in, and
promoted by the system rear-inflow jet (R1J).

» This bow-apex MV intensifies rapidly as the RIJ descends toward the surface (Fig. 9), accompanied with a growth In its low-level circulation. Lagrangian circulation 2 [
analysis reveals that friction plays a dominant role in the increase of circulation. The descending parcel within the R1J acquires a vertical vorticity during descent via )
the tilting of horizontal vorticity which Is largely generated due to friction as it descends to near the ground.

» The descending RI1J also operates to enhance the low-level convergence and thus increases the stretching of vertical vorticity significantly (no shown).
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