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MOTIVATION

 Evaluate tracer measurements from
AIRS and IASI

— Plans to have these measurements for ~20 years
e Global and long-term studies

— 4x daily coverage between the 2 instruments

* Exploit wide horizontal coverage of satellite
instruments to provide large-scale context for
aircraft measurements




OUTLINE

e Data description

* Aircraft — AIRS/IASI O,

— Vertical Profiles
e Comparisons to Aura/MLS

— Horizontal Variability
— O;-PV Analysis

e Aircraft — AIRS/IASI CO
* Comparisons to MOPITT




Stratosphere-Troposphere Analysis of Regional Transport Experiment (STARTO0S)
and
HIAPER Pole-to-Pole Observations of Atmospheric Tracers (Pre-HIPPO)

April —June, 2008

Science Goals:

- Characterize the chemical and dynamical
properties of the extratropical UT/LS

Gravity wave generation
-an{on top of the STJ and breakin J%

¥

L - Investigate the role of different transport

pathways on the distribution of key chemical
tracers in the UT/LS region

- Provide key measurement information to
improve the coupling between chemistry

Chemistry .. . c
and dynamics in chemistry-climate models

' - Map the distribution of greenhouse gases
Long range transport Convective transport to track seasonal changes in sources and

sinks




Participants:

-NCAR NO,NO,,05,CO PANTHER; CLH

-Univ. of CO
-Harvard Univ.
-Texas A&M Univ.
-Univ. of Miami

NSF/NCAR High-performance Instrumented Airborne Platform for Environmental Research (HIAPER)

18 Research Flights, 123 Flight Hours
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AIRS

2,378 spectral bands in
the IR (3.7 —15.4 um) and
4 in the Visible (0.4-1

pum)
+/- 49.5 degree swath

9 FOV, 45 km horizontal
resolution at L2

Launch: May 2002
PM Equator-crossing
Aboard Aqua

|ASI

8,461 spectral bands in
the IR (3.7 —15.4 um)

+/- 48.3 degree swath

4 FOV, 50 km horizontal
resolution at L2

Launch: October 2006
AM Equator-crossing

Aboard METOP-A (plans
for METOP-B in 2010 and
METOP-C in 2015)




AIRS Information Content

TABLE I
MEAN DEGREES OF FREEDOM AS CALCULATED FROM EQUATION 7 FOR
VARIOUS ATMOSPHERES FOR VERSION 5

Retrieved | Tropical | Mid-latitude | Polar
Quantity
T(p) 6.67 6.40 5.65
q(p) 4.46 3.85 2.89
O3(p) 1.36 1.64 1.66
CO(p) 0.78 0.84 0.65
CHu(p) 1.06 0.94 0.70




AIRS O3(p) KERNEL Functions: 910— 1140 cm™?

AIRS(v8b) f/ Mid—Lat Case: ozone Kernel functions: 10 x d{AT/AIn(03)}/dz
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Vertical Profiles:

How good do AIRS and IASI capture
Troposphere-Stratosphere Transition in Ozone?
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Three Trapezoids in the UT/LS region
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Horizontal Variability:

How good do AIRS and IASI capture
Ozone gradients in the horizontal?
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STARTO8 Level Legs
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Ozone — PV Analysis:

A valuable application for the
AIRS and IASI datasets
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Conclusions

* AIRS and IASI provide daily observations with
wide horizontal coverage, which allow for a

better dynamical and chemical characterization
of the UT/LS

* AIRS and IASI show agreement with GV in: large-
scale O, features, horizontal gradients in O,, and
large-scale CO variability

e AIRS and IASI show comparable performance to
satellite instruments with well-established data
characterization
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Lpsitude (degrecs)
Seue NS _ases  sew o195 -ses7 10078 10461

—e875  -9350  —8p14 8919 —on83

3981 3920 3944 308 981 395 3902 3939 3984 3963 3062 930 3909 3008
)

Latitude {degrees

Stratosphere

1830 1900 1e30 2000 2030 2100 210
Time (hh:mm)

STARTQ8 Dzone vs. Potential Vorticity {(RF04)
14 T T T T

4 GV

Potential Temperature (K) Wind Speed (m/s)
o s 10 15 2 Potential Vorticity (pw) 2 NOAA
dTheta/dT (K/hen) 12

=
L e

GFS PY (pvu)

103 < P (mb) < 212

-FOO
g
g
g

L L L L
200 1000
T

AIRS

s
=3
=3

3

GFS Pv (pvu)
>

IS

5

L B I O

R
B
g
&
g
2
g
g
g

Az L
g
g
I
=4
g

@

GFS PV (pvu)
E &

L B B B O

o

ol b b b by by

L L L
200 400 €00 800 1400
Os (ppbv)

[ I I I I I | |
1 5 1% 15 20 30 40 100
%

o2

1200

Troposphere

(with Stratospheric Intrusion)

GFS PY (pvu)

GFS PY (pvu)

GFS PV (pvu)

STARTQ8 Dzone vs. Potential Vorticity {(RF04)
T T

i @

©
L L L B

o

L

GV NOAA

2 < P (mb) < 300

caoa b b b b a b baay

200 400 £00 200

s
=3
=3

e

IS

[

LI B B i

L
1000
T

AIRS

sl beaa b Lo b aa baa

o

s
=3

0

@ @ = s
T T T T T T T

-

o

caoa b b b b a by baay

-2

200 400 €00 800
Os (ppbv)

[ I I I I I
1 5 1% 15 20 30 40
%

s
=3
=3



All flights

T GvNoAA
~AIRS |

ol
ol
5|
.
sl
-l
N
5|
S|

—

-

100 200 300 400 500 600 700 800 900 1000 1100
O3 (ppbv)




