nnnnnnnnnnnnnnnnnnnnnnn

Water Vapor Seasonal Variability:
AIRSL3resultsvs. climate models
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# AIRS Version 4 Water Vapor Mixing Ratio (MMR) and
Relative Humidity (RH).

# The AIRS RH was calculated using the Murphy & Koop
Saturation Vapor Pressure with Version 4 Temperatures.

Only look at low latitude ocean (—30° < Latitude < 0° and 0°
< Latitude < +30°).

Only at 3 atmospheric levels: 100, 300, 850 mbar.
How well do the models match AIRS?

°

Are the seasonal variations similar?
Is there a trend in the AIRS data?
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@ January 300 mbar H,O MMR

January AIRS H2OMMRStd Level  300mbar January MPI H2OMMR Level  300mbar

0.01 011 0.21 031 0.41 0.51 0.61 0.01 011 021 0.31 041 051 0.61

January MIROCHR H20OMMR Level  300mbar January NCAR H2OMMR Level  300mbar

® There are differences in the spatial distribution of H2O.
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@ January 850 mbar H,O MMR

January AIRS H2OMMRStd Level  850mbar January MPI H2OMMR Level  850mbar

0.01 298 5.95 8.93 11.90 14.87 17.84 0.01 298 5.95 8.93 11.90 14.87 17.84

January MIROCHR H2OMMR Level  850mbar January NCAR H2OMMR Level  850mbar

0.01 298 5.95 8.93 11.90 14.87 17.84

® There are differences in the spatial distribution of H2O.

® AIRS tends to be wetter
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- Zonal Map of Relative Humidity
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® AIRS tends to be drier everywhere except at the surface.
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® AIRS 4 year climatology.

® There is not much agreement at 100 mbar. H20 — p.7/20
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® AIRS is drier than most of the models at 300 mbar. There was a known upper tropospheric dry

bias in Version 4.
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the relative humidity is smaller.
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the Mixing ratio is larger than most of the models.
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In the northern hemisphere the mixing ratios agree with AIRS.

In the southern hemisphere the relative humidities agree with AIRS.
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© Mode Shifted to AIRS at 300 mbar
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® the models have a larger amplitude in the seasonal variation.

® The models tend to lag AIRS in both mixing ratio and relative humidity. H20 — p.11/20



© Mode Shifted to AIRS at 850 mbar

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

MVWR Ccean Lat -30. 0t 0000. 0; 00850. 00 nbar MVWR Ccean Lat 000. Ot 0030. 0; 00850. 00 nbar
Attt St - D R B .
H ———— AIRS 1 Ff[ —— ARS E
- 0. F[ ——— BCCR 0.30 0.95 E
_— 0. 13 —— CNRM 0.35 0.96 =
12H —— 1. E| ——— CSIRO 0.21 0.98 E
_ 0. F| ——— GFDL20 0.18 0.99 E
E—— 0. F| ——— GFDL21 0.26 0.98 E
— 1. 12 —— G SSEH 0.25 0.99] — -
1. E 0. 0 E
0. E 0. g E
= 0. = 0P 9 N =
o 10 0. o ll; \
< 0. < N
=) 0. =) E \
: 10 & 4
S 96
8
o
- ] 8
6 N B
E | | | | | E E
2 4 6 8 10 12 2 4 6 8 10 12
Mont h Mont h
RH Ccean Lat -30. 0t 0000. 0; 00850. 00 nbar RH Ocean Lat 000. 0t 0030. 0; 00850. 00 nbar
. T e ittt Sttt Rttt .
60— "AIRS 7 [ ———— ARS ]
[ ———— BCCR 3.79 0.68 1 70Fl —— BOR 4.68 0.65 B
| ——— ONRM 3.55 0.70 1 F| ——— CONRM 3.61 0.83 B
554 ——— CSIRO 2.25 0.91 A | ——— CSIRO 3.75 0.83 ]
H ——— GFDL20 4,19 0.61 b F| ——— GFDL20 3.50 0.82 ]
[| ——— GFDL21 4.48 0.65 ] [ ——— GFDL21 3.66 0.80 ]
sl —— 2. 0.93 ] sl —— QG SSEH 2.74 0.92 ]
N G 2. 0.93 - I 3. 0 i
e 3. 0.67 ] B 4. o ]
= " 4. 0.49 ] = 5, 0. %7 ]
E— 4.87 - 0.42 L g 0 ==
O 45— X o N > . ~
o e 3 0. o g 3 Z . ]
R % 50 S 0.
e ¢ e 0.
40+ ——— = C N 0. ]
[ —- ] -~ K 0. ]
[ —— ] [ UKMOCMVB 4.97 0.61 ]
35; —— UKMOGEML 3.06 0.83 W 7 402— UKMOGEML 4.93 0.58 7
300 . E ]
L i 301 .
| | | | | C | | | | L | L |
2 4 6 8 10 12 2 4 6 8 10 12
Mont h Mont h

® AIRS and models have a similar amplitude in the seasonal variation.

® The models tend to lag AIRS in both mixing ratio and relative humidity. H20 - p.12/20
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® The north and south are correlated in the models.

® The AIRS MMR and RH are correlated in the south and anti-correlated in the north,, _ b.13/20
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® AIRS leads the models by a few weeks.
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® The AIRS RH leads the models by more than the MMR.

» MMR may be increasing. H20 — p.15/20
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# The AIRS H>O Mixing Ratio and Relative Humidity show
some spatial similarities to the models but there are
sometimes significant differences in the spatial distribution
and amounts.

# The AIRS H>O parameters tend to lead the models by a few
weeks.

# H>O MMR may be increasing at 850 mbar.
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