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ﬁ Radio OCcultation (ROC) Instrumentations
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Relation between Gravity Waves and Convection

I r——rseem—n Parameterization schemes for GWs generated from
# convection require momentum flux phase speed spectra at
: cloud tops which depends on convective latent heating.
Observations of waves and clouds are needed for these
schemes to behave realistically both in present day and
future climate simulations, especially in the poorly sampled

equatorial region. /

G. Example of GW Observations from High Precision GPS Positioning
in a Previous Superpressure Balloon Campaign in Antarctica
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Conclusions and Remarks:

« High-accuracy receivers enable us to significantly improve the estimated
balloon position accuracy with the method.

« The results will significantly improve the GW parameterization in GCMs due

when P’ and z’ can be determined independently.

\_

RTP

% For high frequency gravity waves, the differences between PPPAR and RTP
have an RMS of 1.00 mPa, which represents variations 5 times the mean
meridional flux of 0.14 mPa and ~40% of intra-bin variations of ~2.55 mPa.

s The PPPAR phase speed distributions have more momentum flux at

to more precise flux estimates for high frequency GWs from PPPAR solutions lower phase speeds and less momentum flux at higher phase speeds.

PPPAR-RTP 0" (0.58/0.98/1.14)
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180°

% Unlike the space-borne RO where the GPS signals are tracked by
receivers outside the Earth atmosphere, the air-borne or balloon- .
borne RO signals are received within the atmosphere and require
an additional correction to retrieve refractivity, N.

P . P,
=77.67 +37.3 x 10° 3

gy o T e + The bending is an integral along the ray path from the receiver to "

PPPAR — RTP the tangent point altitude, continuing back up to the altitude of the

receiver, and then continuing from the altitude of the receiver to "
Momentum flux the GPS satellite.
differences
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% The partial bending angle corresponds to the accumulated
bending from the segment of the ray path below the altitude of the
receiver. The partial bending angle (difference between positive
and negative elevation angle bending) is inverted using the Abel
transform to retrieve the refractive index.

n(a):nR-exp(7r

Geometry of Balloon-borne Radio Occultation ) Prediction of occultations to be obtained over 3 days for an
equatorial balloon flight such as the 2010 PreConcordiasi flight.

The profiles of refractivity extend from the balloon
flight altitude (20 km) down to ~7-8 km with an
accuracy <2%.

Expect 30 setting and 10 rising GPS occultations
day.

Rising occultations are less likely to be recorded.

The occultation (for one profile measurement) takes

about 20 min to complete.
The tangent point drifts as much as 350 km
horizontally.

» Because of the tangent point drift, the ROC
samples a 3D volume of space around the balloon
flight track.
= Wave structures can be studied comprehensively/
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in both horizontal and vertical directions.

per
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France, USA, ltaly, India, and Australia.

» Strateole-2 will use long-duration balloon campaigns

to address dynamics, transport, microphysics, and

dehydration processes as well as their interactions in the

deep tropics,

to contribute to operational meteorology and satellite wind

lidar calibration and validation.

» Balloons at 20-km altitude will carry the Radio OCcultation
(ROCZ2) instrument. The ROC2 instrument is developed to
record and derive:

precise positions for Quasi-lagrangian gravity wave
measurements and

radio occultation vertical profiles of temperature variations

associated with equatorial waves at different scales,
continuously along the trajectory of the balloons.

» Balloon-borne RO measurements provide dense, high vertical
resolution sampling contiguous in space and time, which will
provide new information on gravity wave characteristics in
3D, as well as their relation to tropical convection and clouds,
and will provide insight for GW parameterizations in climate
models.
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