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Multiple sensors, often identical quantities:

e Temperature, water vapor from AIRS, TES, MLS, MODIS.
 Total water vapor from AMSR-E, AIRS, TES and MODIS.
e Clouds from MODIS, CloudSat/CALIPSO, AMSR-E

The A-Train
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 Use eight-day averaged (octad) AIRS and AMSR-E data.
« Examine subtropics where AIRS performs well.

« Examine regional five-year times series of:
— AMSR-E and AIRS total water over ocean
— Height resolved temperature and humidity from AIRS.

 Can we find trends anywhere?
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AIRS retrieval yields vary with location

Space Administration

'\ 1Y, st proutsion aborstory Fraction of ‘good’ retrievals (percent)

California Institute of Technology

e 25 Dec 2002 to 15 Jan 2003
From Fetzer et al. (2005)

Analogous AMSR-E yields are >90% everywhere
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o e Plots show 5-year times series of total
Gl it f Tosmeniogy water vapor from AMSR-E & AIRS

Pasadena, California
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Req. 18, Hawafi, Asc (red), Desc (blue) AIRS—AMSR Total Water Vapar (mm)

Subtropical NE Pacific (just shown)

Reg. 23, Subtr, NE Pac, Asc AIRS {red), Desc AIRS (blue), AMSR(black) Total Woter Vapar (mm)

‘HI‘\H‘\H‘\I\‘

45 A A
£ 08/02 02/03 08/03 02/04 08/04 01/05 07/05 01,/06 a7/06 o01/07 a7/07 01,/08
Req. 18, Hayaii, Ase (red), Desc {blue) AIRS—ANMSR % Diff. Total Water Vapar
= —
08/02 02/03 08/03 02/04 a8/04 ot /as a7/05 of /a6 az/a ot /07 01/07 af f08 s E E
t E
$ E
Regq, 23, Subtr, NE Pac, Asc {red), Desc {blue) AIRS-AMSR Total Water Vopor {mm) ;5 oF
4 ] -5
= ~tof= E
E ; 08/02 02/03 08/03 02/04 08/04 o1/05 a7/05 01/06 az/a6 o1/07 o7/a7 a1 /08
3 Reg. 20, Subtrap. N, Atl,, Asc AIRS {red), Desc AIRS (blue), AMSR(black) Total Water vapar {mm)
08/02 02/03 08/03 02/04 08/04 o1/05 07/05 01,06 a7/06 0107 a7/07 01,/08 5 \ =
Reg. 23, Subtr. NE Pac, Asc (red), Dese (blue) AIRS—AMSR % Diff. Tatal Water Vapor \ E
E 5 08/02 02/03 08/03 02/04 a8/04 o1 /a5 a7/05 o1 /06 az/a6 o1 /07 07/07 ai /08
§ Req. 20, Subtrop. N, Atl,, Asc (red), Desc (blue) AIRS—AMSR Total Water Vapor (mm)
08/02 02/03 08/03 02/04 08/04 D1/05 a7/05 o1/06 az/a6 ‘01707 o7/a7 at/08 =
08/02 02/03 08/03 02/04 08/04 o1/05 07/05 01,06 a7/06 01/07 a7/07 01,/08
Reg. 20, Subtrap. N. Atl., Asc {red), Desc {blue) AIRS-AMSR % Diff. Total Water Vapar
. E
West of Africa E
H E
08/02 02/03 08/03 02/04 08/04 D1/05 a7/05 o1/06 az/a6 o1/07 o7/a7 at/08

Eric.J.Fetzer@jpl.nasa.gov



National Aeronautics and
Space Administration

v Southern Subtropical Ocean

California Institute of Technology
Pasadena, California

U

8 Eric.J.Fetzer@jpl.nasa.gov



Subtropical SE Pacific

Limited SE Pacific
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Reg. 14, SE Pacific, Asc AIRS {red), Desc AIRS {blue), ANSR{black) Total Water Vapor (mm)
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Southern Subtropical Ocean

Reg. 19, Subtrop. S. Atl,, Asc AIRS (red), Desc AIRS (blue), AMSR(black) Total Woter Vapor (mm)

35

26

30—

20

08/02

02/03

08/03

Reg, 19, Subtrop, S. Atl,, Asc {red), Desc {blue) AIRS-AMSR Total Water Vapor {mm)

02/04

08/04

ot /as a7/08 01/06 a7/a6 o1 /07 07/a7 a1 /08

08/02

02/03

08/03

02/04

08/04

o1/05 07,08 01/06 a7/06 01/07 a7/07 01/08

S. Atlantic

Req. 19, Subtrop. S. Atl,, Asc (red), Desc (blue) AIRS—AMSR % Difi. Tatal Water Vapor

08/02

02/03

08/03

02/04

08/04

D1/05 a7/05 01/06 az/06 o1/07 07/07

o
3
8

Reg, 21, Subtrap, S. Ind,, Asc AIRS (red), Desc AIRS (blue), AMSR{black) Total Water Vapor {mm)

50
45

35
3o
25

08/02

02/03

08/03

Reg. 21, Subtrap, S, Ind., Asc (red), Desc {blue) AIRS—AMSR Total Water Vapor {mm)

02/04

08/04

o1 /a5

a7/05 01/06 a7/a6 o1 /07 07/a7 a1 /08

02/03

08/03

Req. 21, Subtrop. S. Ind., Asc {red), Desc {hlue) AIRS-AMSR % Diff, Total Water Vapor

02/04

08/04

01/05

S. Indian

07,08 01/06 a7/06 01/07 a7/07 01/08

-15

08/02

02/03

08/03

02/04

08/04

01/05

o

a7/05 01/06 az/06 o1/07 07/07 1/08

Eric.J.Fetzer@jpl.nasa.gov



National Aeronautics and
Space Administration

ooy SUUMMary of Subtropical Total Water Vapor

California Institute of Technology
Pasadena, California

AIRS daytime is always drier than AIRS nighttime by ~3%.
— This may be an artifact of reflected shortwave IR by clouds.
e Testable by looking at scan angle dependency.

AIRS-AMSR-E difference:
— varies with location, hemisphere
e at most a few percent absolute.
— varies with season
» related to changes in cloud cover (sampling effects).

Conclusion: View local trends with caution because of AIRS day-
night differences and AIRS-AMSR-E biases

— Note: true AIRS-AMSR-E bias is indeterminate from this study.
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Height-Resolved AIRS

Temperature and Water Vapor:
Subtropical Pacific
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Temperature at 925, 700, 500 & 300 hPa
day =red night = blue
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Temperature at 925, 700, 500 & 300 hPa
day =red night = blue

Reg. 17, Small SE Pac,, Asc (red) ond Desc (blue) T ot 925 hPg
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Subtropical SE Pacific

Water vapor at 925, 700, 500 & 300 hPa
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* AIRS regional trends should be viewed cautiously given
day-night differences.

 Monthly to interannual periods look very interesting
— generally much large than day-night difference.

« Co-varing clouds and water vapor is most interesting
— but beyond the scope of this talk.
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