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Consumer Advisory

* This talk is certiied ORGANIC under
the Korean Processed Products regulation.

() * Korean regulations include extensive

QENE mandatory product testing with zero
tolerance for all prohibited materials

including Genetically Modified Organisms,
- €.g. statistical regression, Bayesian
@< inference, and 1-D Var.
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* Everyingredient is certified to Korean
regulations back to the source.

Warning: Very small amounts of allergens, such as spectroscopic errors, can cause adverse reactions.



What am I selling?

» Pure “Organic” Radiances

1. Traceable to Sl (international standards)
through multiple independent paths

2. Unbiased and simple processing methods

3. Explicitly free from contamination by
ancillary information from other datasets.



Advanced Review

Stratospheric temperature trends: G' 7

our evolving understanding -
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¢g WIREs Climate Change Stratospheric temperature trends
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FIGURE 2| Vertical sampling of satellite 49
and radiosonde observations of stratospheric 40
temperature. Left: vertical weighting

functions for satellite Microwave Sounding 35
Unit (MSU) and Stratospheric Sounding Unit 30
(SSU) stratospheric temperature observations

as a function of pressure (left axis) and height 25
(right axis). The dashed line at about 27 km 50
(30 hPa) indicates the typical maximum Tropopause
height of historical global radiosondes data 15 level
coverage (Figure 1). Right: schematic of

atmospheric vertical structure and its 10

latitudinal variation. (Modified from Climate 5

Change Science Program Synthesis and Surface
Assessment Product 1.1%) Height (km)
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HEATING OF THE STRATOSPHERE

Nimbus-7 SBUV 1980-89 ozone (DU/km)
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Absorption of UV radiation from the sun by the ozone layer in the tropics provides
a source of heating which elevates stratospheric temperatures and creates

a tropopause largely separating the tropospheric and stratospheric dynamics.

The distribution of ozone is largely explained by the Brewer-Dobson model.



SSU & MSU Climatology (1979-2005
Ly gy(99 L .). The Latitude Dependence of Str

Temperature exhibits a Seasonal
that is explained by the Brewer-D
Circulation model.
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Fii. 2. Latitude-month climatological annual cycle of temperature for (bottom to top) the

MSU-TLS and S8U-25, -26, and -27 data. The contour interval is 2 K, with every 10 K high-
lighted by thicker lines. Two complete cydes are shown.




SSU & MSU Climatology (1979-2005)
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From Young et al., 2011, J. Climate.

AIRS IR 10-year Climatology (2003-2012)

CIMSS has produced a 10 year
climatology from NASA AIRS

667.7 cm’

AIRS 10 year BT climatology : 667.78 cm™’ (Middle Stratosphere)
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DeSlover et al., Detecting Climate Signatures with High Spectral Resolution Satellite Infrared Measurements, SPIE Europe, Dresden, Sept. 2013.
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AIRS Tb Anomaly Time Series 70°S-70°N (Jan 2003 — Dec 2012)

Trend (K/yr): —0.0659
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The UW IR/GPSRO Combined Dataset

COSMIC GPS RO AIRS IR Sounder

2013-Apr—14 (day 104)

COSMIC GPS RO: 1116 profiles

-

Longitude (deg

COSMIC-I: ~1,000 vertical Temperature profiles per day
IR Sounder: ~ 324,000 vertical Temperature profiles per day
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COSMIC & AIRS Retrieved Air Temperature: weighted T level Antarctic

+ COSMIC Temp

N
LN
o

3
o
£
(]
l_
9}
x
<
O
=
n
Q
O

Feb2011 Apr2011 May2011 Jul2011  Sep2011  Oct2011  Dec2011




Pressure (hPa)

10

10

-
o

10

[

COSMIC Profiles: Antarctic

10

10

Pressure (hPa)
)

10

20 30
Temperature (K)

T Wgt Fen 667 cmi”!

o] ——AIRS dBT/AT |
0 0.02 0.04

dBT/dT

0.06

AIRS B.T. (K)

250

240

230

N
N
o

210

200

190

180

2011/01/01 - 2011/12/31

y-1.02*x-48 3
______________ __ A
________________________ L I ST

i LA

> .
ey .'-.j:"
- :‘ '..‘.- ............ -
e AN
ot *’
L. i
, BT 667 cm™

| :| — Linear Fit

_ _ 1-to-1 Line
180 200 220 240

COSMIC Temp (K)




CONCLUSIONS

The hyperspectral InfraRed observations from AIRS, IASI,
and CrIS provide the natural continuation of the SSU
sensor for the monitoring of stratospheric temperature
change.

The greatly improved radiometric uncertainty (absolute
calibration) of the observed radiances provides a much
better reference for the detection of decadal trends
needed for climate studies.

Further work needs to be performed to verify the
observed radiance trends through intercomparison of IR
sensors and comparison to GPS radio occultation profiles.

A CLARREO-type reference satellite would provide the
convincing proof that trends derived from sounders are
indeed real and not instrument artifacts.



