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Motivation: AIRS-son(

-0.05 Kj

-A new proposal entitled “A New
Reprocessing Scheme to Improve the Aqua
AIRS Global Temperature and Water Vapor
Retrievals in the Lower Troposphere and
Stratosphere using GPS Radio Occultation
Measurements” : a new approach for
combined active + passive data

- Monitoring the long term stability of AIRS
retrievals/measurements
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- Improving AIRS Temperature and

Moisture Retrievals in Lower AIRS-sonde
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Troposphere, and Upper Troposphere
and Lower Stratosphere using GPS RO
data

Outlines:

1.Characteristics of RO data

2.Monitoring the long term stability of AIRS
retrievals/measurements

3.Improving AIRS Temperature and Moisture
Retrievals in Lower Troposphere, and Upper
Troposphere and Lower Stratosphere using
GPS RO data
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| : Characteristics of GPS RO Data

Measure of time delay: no calibration is needed

Requires no first guess sounding Precision < 0.05 K

Not affect by clouds Using FM3-FM4 pairs
Uniform spatial/temporal coverage in early mission

High precision (<0.05K) (Ho et al., TAO, 2009,

No mission dependent bias Ho et al., JGR, 2009
Insensitive to clouds and precipitation Anthes et al., BAMS, 2008)

CHAMP (launched in 2001) —COSMIC (launched in 2006)

Ocecultation Locations for COSMIC, 6 S/C, 6 Planes, 24 Hrs Sample Number
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The accuracy of the RO temperature

Sample Number
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Using RO data to assess the quality of radiosonde data

Radiosonde stations (updated
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Radiosonde - RO Temeprature (K)
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2.a Using RO data to monitoring quality of AIRS Measurements

Pressure (hPa)
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2.a Using RO data to monitoring quality of AIRS Measurements

AIRS

AIRS

Brlghtness Temperature (K), Wave Number = 654.42 cm’, Jan 2007
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2.a Using RO data to monitoring quality of AIRS Measurements
Brightness Temperature Bias (AIRS-COSMIC), Wave Number = 654.42 cm’
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2.a Using RO data to monitoring quality of AIRS Measurements
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50 mb [ECMWF—RO]| Temperature Difference (90S—60S)
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2.b Using RO data to validate AIRS data and retrievals

DFS is a function of atmospheric and surface conditions.

So AIRS temperature retrievals depend on the a priori profile and atmospheric/surface
conditions, and also the retrieval methods.
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2.b Approach: Smooth RO temperature to eliminate effects of AIRS
priori profiles and vertical resolution mismatch defined by averaging

kernels -- examine the AIRS temperature
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2.b
Results: eliminate effects of AIRS priori profiles and vertical resolution mismatch
defined by averaging kernels (Eric Maddy’ method)
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150 mb AIRS vs. smoothed COSMIC Temperature (K)

Corr~ 1.0

We can use the
defined slope
and offset

to calibrate AIRS
temperatures

DEC 2008 150 mb AIRS Vs. AvgKernel[GPS)
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2.b

Biases are dependent on geo-location and and season ?
July, August and September, 2006, 30N-30S
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2.b Biases drift with years ?

Temp Difference (K)

Temp Difference (K)

158 mb DEC Temp AIRS- AvgKernel [GPS]
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3a: Improving AIRS Temperature and Moisture Retrievals in

Lower

Troposphere, and Upper Troposphere and Lower

Stratosphere using GPS RO data
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300 - L T g 300 H ‘I‘ T T T T T T T T T T T T T T T T T T -
- F GRS 0 csweess
- {i 2 T AIRS e 3
400 \3 400§ AIRS+GPS — ]
o\ ol £ ]
F \s F
500F Y& 500 3
N . b 4
- 5 . F :
600 £ 600p E
C o 3
- .
i £ ook 5
700 £ 700¢ 3
& E '.".’
800 F 800 F S 3
C B . “s, ]
- -, .
. s .
5 = . H ]
z B % ]
900 |- 900 - “, ]
C E + KY
A ) “ .,
. -,
z . v ] F K ,
IOUO_IIIIIIIIIIIII l"ﬁ.l]lllIIIIII|IIIIIIIII|IIIIIIIII[IIIIIIIIIIII*I- 1000_ 1 1 1 1 1 1 1 1 | ‘ 1 1 I‘J 1 1 1 1 n
0 1 2 3 4 5 6 00 0.5 1.0 15 20
RMSE Temperature (K) RMSE Mixing Ratio (g/kg)

From surface to 300 hPa

18



3a: Improving AIRS Temperature and Moisture Retrievals in
Lower Troposphere, and Upper Troposphere and Lower
Stratosphere using GPS RO data

AIRS, AMSU and GPS temperature RMSE AIRS,AMSU and GPS Moisture Mixing Ratio RMSE
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3b: A Fusion Approach to Simultaneously Retrieving Global
Temperature and Water Vapor Profiles and Hydrological Data

Products using MiRS from the Combined COSMIC and
SNPP/ATMS

Clear Temperature Bias (RO-MiRS - RAOB) Cloudy Temperature Bias (RO-MiRS - RAOB)
T LAl T T T T T T T T T T T I T T T T T T

200 LA BB A B B | T 200 LA N L B [ B T T
! I \ 1\ N /
[ | \ [ !
—Sea | oo —Sea v
[ ! \/ Iy // B
— Land ', L — Land
\ N \ 1, 7/ \ \ . , // P 4
300+ S 1 4 300+ ;o Ve
I ! ‘} / / ! \\ |
| \ /
R Il ] V' I/ , / \l\
< 400F Lo 4 400+ ( )
\0/ ! \ ,I \ \\
5 | ! P/ v
[)] | ! 1/ i
o 500 bl 500 y i
E | / \ |
: ' "\ I
600 | -4 600F ! i
I Iy il
| | \
700 \ 4 700 -\ k \
- \\ N W\
800 4 800 T |
900 - 4 900t :
1000 1l 1 1 I 1 1 L | 1 L 1 .l 1 | A L 1 1000 1 1 ' I L 1 1 l 1 1 L 1 e L T .; I 1 1 L
-6 -4 -2 4 6 -6 -4 -2 0 2 4 6
Temperature Bias (K) Temperature Bias (g/kg)

MiRS: Microwave Integrated Retrieval System 20



3b: A Fusion Approach to Simultaneously Retrieving Global
Temperature and Water Vapor Profiles and Hydrological Data

Products using MiRS from the Combined COSMIC and

SNPP/ATMS

Clear Water Vapor Bias (RO-MiRS - RAOB)
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« In UCAR CDAAC a consistent inversion COSMIC-II will be launched on 2016

A|gor|thm is used to process 12,000 uniformly distributed RO profiles
SAC-C, GRACE, CHAMP, COSMIC, and per day
G RAS ' Occultation Locations for CQSMIC-?. 24 Deg + 72 Deg, 24 Hrs

 Uniformly distribution RO profiles +
coincident measurements from polar orbiting
Satellites

 Improved inversion from coincident Active
+ passive measurements

*COSMIC I

Ho et al., (BAMS 2013)
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