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® Microwave radiometer measures
emission from oxygen at 3
frequencies

= Scans above/below aircraft

= Statistical retrieval method
converts measured brightness
temperatures to physical
temperature profile

= Provides context for other
atmospheric measurements




History

= Designed and built at
JPL

= Delivered to NCARin
2008

= Deployed on multiple
GV projects since
delivery

= Excellent
performance during
recent projects
(HIPPO)

Operations

= Requires low-level
attention from

operatorin

flight

= Data monitored from

ground
= Bestdatao
during leve
= Real-time d

htained
flight

isplay of

preliminary profiles



" Measures oxygen emission at 56.363, 57.612, 58.363 GHz;
measurement centered on absorption line

= Scans between +80° from horizontal

= Internal calibration system uses heated blackbody target and
in situ ambient temperature measurement

= Vertical resolution near aircraft ~150 m
= Profile available every 17 seconds
= Best accuracy within + 6km of flight level

= Uncertainty range 0.5 —-1.2K
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JPL Microwave Temperature Profiler (MTP)

PREDICT Flight Date:

20100830

20 — T ' I
18- —60
I Tropopaus$e e l
107 AP pﬂp N P R 50
o 14 i
3 B
z 12| l —{40
e | IH
; i
@ 10
@ | :.:' — 30
o g _:I | |
6 |1 —20
4 - |
- : —{10
2 _ _ L
I W Data Quality Metric m -
D 1 | ! | 1 | 1 | 1 | 1 | 1 | 1 1 1 0
9 10 11 12 13 14 15 16 17 18 19
km Universal Time [hr] kft

311
301
291
281
271
261
251
241
231
221
211
201
191
181

TIKI]

MTP Temperature Curtain Plot from PREDICT RFo6 (8/30/10) into TS Fiona



Pressure Altitude

JPL

Microwave Temperature Profiler (MTP)

HIPPO-3 Flight Date: 20100410
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= Archived files are in
NASA Ames format
(ascii) with
self-describing
header

Data generally
released within 2-3
months of
deployment

180 1490 200 210 220 230 240 250 2e0 270 280 290 300
T} T [K] kft

122 073.045 ks 192 Jm TJ5J 20100911 0000, TJ5J 20100812 0000,




Mean Temperature Difference
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= Heitronics KT19.85 infrared
pyrometer

= Spectral range 9.6 —11.5 um

= Field of view 2°

= Sampling rate 5 Hz

= Specified accuracy 0.5 K plus 0.7%
of difference between sensor
housing temperature and scene
temperature

= Emission by water vapor in the
column also contributes to
uncertainty; contribution can

modeled and removed
(Haggerty et al., JGR, 2003)

GV Installation

= Mounted on downward
facing aperture plate

= Vertical orientation




