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 Develop satellite capability of
Surface Level Pressure (SLP)
observations, especially over oceans

e Global SLP measurements will:

- greatly improve hurricane forecasts
(intensification & track predictions)

- advance severe weather forecasts

- directly measure the fundamental
variable of meteorological dynamics

e Current: develop Proof-of-Concept
(PoC) system, demonstrate the
Differential absorption BArometric
Radar (DiBAR) technology using
PoC system for SLP measurements

« EXxisting capability: limited obs
from buoy & dropsonde over oceans




Benefits of sea surface barometry &
Hurricane Katrina Fran'97
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Measurement Concept

Aircraft/Spacecraft-Based Oxygen in the atmosphere

Q-Band (50-56GHz) Radar _attenuates the transmitted signal

— less at lower freq. and
more at higher freq.
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Radar Simulated Results

1040  band2: 528 GHz 1
| band5: 54.9 GHz . :
1020 - )
1000 |- )
980 - -
o0 / rms error: 4.1 mb |
8.0 B.5 9.0 9.5

Diff. Ahsurptinn Index

Lin and Hu, 2005

Frequsency

1.0 —_— —
f Cirrus f Aliosirais rd Abiocumulus
0.8 "
g 0.6
|
E o4 | [ [
| |
| | |
02} | | 1F I
| | |
ool II ] ] J IJ. 1 1 / Moo 1 1
Y T T T _. ——] T — 1T T ———
' Clear Sky A7 Sratocumuls Ve Cumubs / Nimbesiralus
0.8} f
II II
0.6} '
|
041
| |
|
|
0.2t ! , .I
|
ool A0, \ ) Il-- . . J \ / Ill- —
0 1 2 3 ] 1 2 3 1] 1 2 3 1 2 3
max pol bias [hPa) max pol bias [hPa) max pol bias [hPa] max pot bias hPa)

Millan et al., 2014

o
oy

T
Cumddative Fraquency

= = |._l
™ =] =]
Cumulative Frequency

=
Mt



PoC Instrument Develo
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Agilent 8362B SpaceK Labs Quinstar 24"

Network Analyzer 45GHz Up/Down Cassegrain Antennas
Converter simplified to a small horn during flights



Stability (short- and long-term)

» Characterization of the end-to-end spectral response and linearity

» Repeatability suggests calibrations will be stable both short and long terms.

> Flight tests will use measurements at low altitudes to verify spectral calibration.
repeating tests in 30 minutes and 6 months
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Besides lab tests,
tests in open fields and over bridges were also conducted.



Diff Abs (dB)

Diff Abs (dB)

Flight Test: Spectral Scanning
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DIBAR Flight Test
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Summary

The SLP measurement approach will dramatically
extend the current, limited-point barometric
measurements for tropical storm observations when
spaceborne instruments are available.

» The differential O, absorption approach will provide
the first remote sensing barometric data over tropics!

» The accuracy of instantaneous sea surface air pressure
measurements from O,-band sensors could be as high
as ~4 mb.

> DiBAR technology will lead significant improvements in
predictions of hurricane intensities and tracks and
provide great benefits for the public.

»  Operational capability of DiBAR approach potentially
enables the monitoring of changes in the extreme
precipitation events such as tropical storms over
tropics, and has both weather and climate applications.




