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Flow pattern and area of flight operations
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Mean Streamlines of 10m winds for January NCEP Climatology superimposed
on Sea Surface Temperatures. RICO experimental area boxed and detailed in

figure below.



Statistical studies
of properties of trade wind cumulus
(Daylight and Night Flights)



Pattern A: (both daytime and nighttime) Sampling of clouds at various stages of life
cycles at constant altitude. This pattern will be flown entirely within the volume swept
by the SPOL radar. Several altitudes will be flown. Targeting will be done visually or,
at nighttime, with the weather avoidance radar if echoes can be identified.
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through any available cloud. If clouds are in lines
then C-130 would take advantage of alignment. S-
POL doing sector PPI's. C-130 stays within S-POL
limit radials. This pattern will be executed at several
levels in the cloud layer.




Pattern B: (Both daytime and nighttime) Wide (D = 60 km) circles moving with the mean
trade wind flow. Each loop pattern is at different level and the direction reverses after each loop.
Flight levels are one loop below cloud base, two loops in the cloud layer and one loop above the
cloud layer. During flights coordinated with the King Air, the King air will fly Pattern A
(daylight) or Pattern G (daylight) within the circle, but at a different altitude.
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Overview of RICO large-scale strategy.
S-Pol operations centered at Barbuda with
associated radar etydy area indicated in
blue. | Research ship ¢ available) study area
indicated by orange shaded area. 60km
flight circles drifting with mean low level flow
indicated by shaded grey circles. The
overlap between the orange and blue area
defines the mesoscale study region and the

preferred location of radar calibration flights.



King Air and BAE-146 options during Pattern B with C-130

Fig 4.b. The WKA and C-130 track the same big circle. WKA
N measurements focus on WCR VPDD, thermodynamical variations
3 _\7 around the cloud, and upper cloud DSDs. The C-130 measures in
- situ, within the WCR transects.
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Pattern C: (daytime): Sampling of cumulus towers emerging from cloud patches.
The top panels show example strategies for one aircraft. The bottom shows a cross
section with two aircraft (left) or one aircraft (right). The lowest level track would
be at the lowest safe altitude above the ocean surface. A pass below cloud base and
within the low level cloud deck would occur, followed by continuous passes trough
the turrets. With two aircraft, the C-130 would do the low level passes up to the
lower turret level, while the King Air would sample the turrets continually at a

higher altitude.
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constant flight level, within cloud, at least when penetrating the turrets as (a), but targeting the growing turrets




Pattern C: (daytime): Sampling of cumulus towers emerging from cloud patches-
Two aircraft One aircraft
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Pattern H: Multiple Aircraft Track through turrets . . .
emerging from cloud patches. C-130 first samples Pattern C. Single Aircraft C-130 Track.. C.-130 first
below shallow cloud patch, then within cloud patch samples below s_hallow C_IOUd patCh,_Wlthln cloud
and then flies holding pattern just above cloud patch and then flies holding pattern just above
patch. As cumulus tower emerges from patch C-130 cloud patch. As cumulus tower emerges from patch
samples tower with multiple penetrations. King Air C-130 samples tower at single level. Pattern will be

FRHCHSIES S NIETIEL SR, FE L Gelom flown multiple times at various levels in tower to
multiple times at various in tower levels to develop P

microphysical picture of typical evolving cumulus develop microphysical picture of typical evolving
tower. cumulus tower.



Pattern E: (daylight) Cloud entrainment and halo studies using SABL. The C-130
will fly above the cloud layer and the King Air will fly at different altitudes in the
cloud layer. For eye safety, the C-130 will maintain at least a 6000 ft altitude

separation above the King Auir.
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Flight Pattern E: Coordinated flights for cloud radiation studies using SABL



Process studies
of trade wind cumulus
(all in daylight hours)



Pattern G: Cross pattern through a single

Pattern F: Cross pattern through a single trade trade wind cloud. These patterns will be
wind cloud. These will be done at cloud altitudes S st Eree sl s e @ e hese
ranging from cloud base to cloud top. and cloud top
S-POL
Radial
# Flight Pattern G: C-130 constant level single
) . . ) cloud penetrations coordinated with King Air.
F“ght Pattern F C'130 ﬂlghtS at various |eve|S in This pattern would be flown at cloud base, mid
cloud. Penetrations are parallel and perpendicular to cloud or cloud top as needed. Cloud is nearly
S-POL radar radial. Clouds at various distances from directly upwind of the radar. C-130 would start

radar. pattern offshore and follow cloud toward shore.



Pattern H: When a persistent line of cumulus convection is present, characterization
of the microphysical evolution of the clouds from the initial aerosol near the sea
surface, through cloud base, into the cloud detrainment region is possible. This is the
scenario most amenable to cloud age studies using chemical tracers.

Detrainment region

shear > Below cloud top
~2.5 km
Linear band of clouds KJ /
~1.5 km
cloud base
50 m







