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Air Motion and Convective Processes

The mechanisms linking convection and cloud dynamical processes is
a major factor in much of the uncertainty in both weather and climate

prediction.

Further constraining the uncertainty in convective cloud processes
linking 3-D air motion and cloud structure through models and

observations is vital for improvements in weather forecasting and
understanding limits on atmospheric predictability.

NASA’s Convective Processes
Experiment (CPEX) in May-June

2017, (based out of Ft Lauderdale),
100 DC-8 flight hours

Capture developing oceanic

convection with JPL Ku/Ka-band
APR-2 radar, and nearby “clear air” to

capture 3-D wind structure from a
Doppler wind lidar (DAWN)
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June 10 Study

Examined the three flight segments on this day, that Ed Zipser presented
in his CPEX presentation at the recent AMS Tropical conference in

Florida:

1) 1915-2010 UTC
2) 2030-2120 UTC
3) 2030-2230 UTC

The APR-2 Ka (Ku)-band profiles were bin-matched to Version-4 DAWN

LOS data to assess the utility of these data to be upper (lower) cloud
presence.

While the profiles are location-matched, the viewing directions are not.
APR-2 scans across track (23 positions), and DAWN stares (2-5 looks) at

multiple azimuth angles for several seconds (as the DC-8 moves
forward).

Complicates radar-lidar vertical velocity comparisons (use PROF instead)
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Segment 1: June 10, 2017 1915-2010 UTC
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June 10, 2017 2002 UTC LOS1 DAWN (left) APR2 (mid, right)
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June 10, 2017 Near 2046 UTC Zoom-in
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June 10, 2017 2044 UTC LOS1 DAWN (left) APR2 (mid, right)
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June 10, 2017 2046 UTC LOS2 DAWN (left) APR2 (mid, right)
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June 10, 2017 Near 2146 UTC Zoom-in
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Summary

The APR-2 Ka (Ku)-band profiles were bin-matched to DAWN LOS
data to assess the upper (lower) cloud presence

Preliminary results suggest that adjacent (or in some cases within)
growing convection, many of the LOS views from DAWN found “holes”

in the 3-D cloud structure and were able to reach near the surface.

Suggests that useful airborne lidar wind profiles can be obtained fairly
close to growing convection.

Next steps: Assess model representation of convective cloud
structure (structure, timing, location) and vertical air motion.
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