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Objectives

* T and g biases and RMSEs against Dedicated radiosondes
* AIRS V6, V6.19,V6.22, NN, ECMWF

* Changes in averaging kernels among V6, V6.19, and V6.22

* Degree of freedom (trace of an averaging kernel)
Verticality profile (sum of rows of an averaging kernel)
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Conclusions:

 ForT, V6.22 mainly improves tropical mid-tropospheric T
from V6 and V6.2, while not changing T profiles in mid- and
high- latitudes.

* ForT, V6.22 has reduced degree of freedom and boundary
layer-mid tropospheric verticality in the tropics

* Forq, V6.22 is similar to V6.2, removing the daytime dry
biases of V6 in the lower troposphere

 For q, V6.22 has reduced daytime boundary layer verticality
in the tropics, mid-latitudes, and polar region
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Conclusion:

* AIRS V6.2 reduces the daytime dry biases in the lower troposphere, with positive biases
with smaller amplitudes

* For strong T inversion (strength > 5K/km), AIRS and NN simultaneously see inversion or
not. Inversion is captured by NN in the initial condition

When strong T inversion, both ECMWF and AIRS tend to capture the g variability in the
lower troposphere. In many cases, ECMWEF has a better skill (scarily!!!)

 Averaging kernels have changed, indicating information for retrievals is altered

* |n quite an amount of these cases, V6.2 q are farther away from the sonde profiles in the
lower troposphere than V6 q
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Nightime Sonde & AIRS & ECMWEF, Strength > 5 K/km

—97.5 36.6 7.6 km
5 S _Sonde 296 ) 0
“““““ NN 13.3
—AIRS V6 10.8
————— EC—-AIRS 7.2
4 Qg —EC—-Sonde 7.4 10 —~
W — - —— - Sonde—Krn 0.0 £
o
3r n
(0]
>
3
2r <
r<
Koy
1} T
260 270 280 290
T (K)
—-97.5 36 6 7.6 km
SIS T T T T T Sende 296 ' |y
= = =NN 13.3
AIRS V6 10.8
= = =EC—AIRS 7.2
4r EC—Sonde 7.4 o —~
- = =Sonde—-Krn 0.0 e
=
0 o
3t 1 &
o 2
(o]
2t 1 <
r=
o
1 ‘0
1F < 1 T
0] 1 2 3 4 5 6

1.4 436 13.9 km
SN 7 T " Tsonde 56 |
VNN e e NN 14.2
AIRS V6 14.5
™ - EC—AIRS 40.6
4 F EC—Sonde 59.5 11
----- Sonde—Krn 0.0
3
2
1
0
260
T (K)
1.4 43.6 13.9 km
5 ll '—I50nd.e 5:6 I l . 1
| = =NN 14,2
=—=AIRS V6 14.5
A\ - —EC-AIRS 40.6
4 F NN ——E£C—-Sonde 59.5 il
= =Sonde—Krn 0.0
3tk
2 -
1 -
0
0

Height Above Sea (km)

Height Above Sea (km)

1.4 43.6 26.2 km
© ———sonde 188 |
“““““ NN 19.8
——AIRS V6 19.8
. == === EC-AIRS 58.9
N\. ——EC-Sonde 56.50
----- Sonde—Krn 0.0
0
3 i
0
2r 1
0
1F i
1
0 — T .
260 270 280 290
T (K)
1.4 43.6 26. 2 km
5 ' ——Sonde 188 b
= = =NN 19.8
AIRS V6 19.8
= = =EC-AIRS 58.9
4F EC—Sonde 56.5 b o)
= = =Sonde-Krn 0.0
0
3 4
0
2r o
SSS==-__ b
1 L
0

Height Above Sea (km)

Height Above Sea (km)

~97.5 36.6 104.2 km
> N ._5. . onl'lde. 8..5 . 0
“““““ NN 13.3
AIRS V6 12.5
---- EC-AIRS 5.5
4 EC—Sonde 6.1 90
---- Sonde—Krn 0.0
0
3 i -
0
| o
1
1 i -
1
ol . . . Iy
260 270 280 290
T (K)
~97.5 36.6 104.2 km
ST I Sonde 85 ' b
= = =NN 13.3
AIRS V6 12.5
= = =EC-AIRS 5.5
Ar EC—Sonde 6.1 Q
= = -Sonde-Krn 0.0
0
3t
0
il 0
1
11
1
0 B
q (g/kqg)

Ve T



Nightime Sonde & AIRS & ECMWEF, Strength > 5 K/km
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