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MTP

Specifications

Samples at three oxygen
absorption lines (56.363, 57.612,
£8.363 GHz)

Samples at 10 viewing angles
between nadir and zenith
Two-point calibration uses
heated blackbody target and
ambient air temperature

Profile available every 17 seconds
(~4 km horizontal spacing)

~150 m vertical resolution near
aircraft

Estimated uncertainty ~0.5t0 1.5
K within +/- 6km of flight level

CBSERVATION GEOMETRY

FL 600

e

——
-
-

? 3 4 5 B
DISTANCE ALONG FLIGHT PATH [km]



MTP Data Products

Real-time Post-Processed

Vertical temperature profiles Temperature curtain plots

Tropopause height and temp Isentrope plots
Text files

HIPPO-3 flight on 4/10/10 American Samoa to Kona, HlI
20 3 320
sl tropopause he|ght {0 I310
300
18— e 1 290
270
o 12 ‘ l | —140 | 260
ERNN aircraft aItltude | 1 250
= a0 ||240
% ;‘ “ g 11 :‘ ‘\. 3 3‘ .': ;. — 220
& [ -
sl L1 R
ol L i i | 1" R
2 ! i i } i
3 i I i o ol 180
0 L il e - il s e R | g 170
75 79 83 87 91 95 99
- - I km Universal Time [ks] kft TIK]
km 180 130 200 210 220 230 240 250 260 270 280 230 300 kft Vertical temperature structure as a function of time along the GV
LTt Lat 1’r11:l Lon :rl’ru:l H:l:r Pitch Eoll HMEI ry i . i
35 1ESE9 35 983 —103 390 353 83 7 00 B 6 4 257 flight trqck. Colorsca{e repres.ents temperature; gray line near the
bottom is a data quality metric.



MP File Structure

Text file containing temperature profiles for a
single flight

64-line self-describing header

Single header line for each profile, followed
by temperature and estimated uncertainty at
each altitude

Matlab code available for reading files and
parsing data strings



Temperature Retrieval Overview

Statistical retrieval method using radiosonde data as a priori information

Measurement Retrieval

Approximate
RT equationin
polynomial
form

Emitted Radiation
Retrieval Coefficients

Solve for
Retrieval Coefficients

Forward Radiative
Transfer Model

Find best
match; use
those RCs



Verification:

Retrieved temperature profiles vs. dropsonde
measurements (N ~ 400 for each project)

Tropical Oceanic Conditions

Mean Temperature Difference
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Continental Convective Conditions

14000

13000

12000

11000

10000

9000

Height (m)

8000

7000

6000

5000

4000

Mean Temperature Difference

-2.0

(MTP- dropsonde)

o
o
ol
1o
Ho
Ho
o
[
|_._|
|_._|
|_H
|_H
H-e—
—o—
—e—i

15 10 -05 0.0 0.5 1.0 1.5 2.0

Temperature Difference (K)



+3.0°C
+2.0°C

+1.0°C

+0.0°C i W i % kg AR

-1.0°C o

—2.0°C

=3.0°C

[
a‘\ temperature deviations ' &
from mission average

B

aircraft height
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Davis et al., 2014, J. Atmos. Sci.
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DEEPWAVE Preliminary Example
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DEEPWAVE Preliminary Example

RFo6
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MTP Status as of RFo7

Sensor working well so far; raw data look good
Retrieval quality is mixed

Post-project processing will address retrieval
quality issues

Upsonde profiles will be used to derive
additional retrieval coefficients to better
represent temperature structure during
DEEPWAVE

Dropsonde profiles will be used for verification



