Aura validation meeting 21 September 2005

Water vapor observations
during Ticosonde-Aura/TCSP 2005:

Comparisons with AURA/MLS and RS92

Holger Vomel

Cooperative Institute for Research in Environmental Sciences
University of Colorado

Henry Selkirk, NASA/Ames
Juan Valdes, Jessica Valverde-Canossa, UNA, Costa Rica
Werner Stolz, IMN, Costa Rica



Balloon payload

24 Balloon launches during July 8 — July 25

Water Vapor : CU Cryogenic Frostpoint Hygrometer (CFH)
PTU: Vaisala RS80 and Vaisala RS92
Ozone: ECC ozone sonde + GPS



University of Colorado Cryogenic Frostpoint Hygrometer (CFH) sonde

* New instrument based on old
NOAA/CMDL frost point hygrometer

« Microprocessor control

e Electronic sunlight filter

 Continuous PID update
* No liquid/ice ambiguity
 Vertical Range: surface to ~28 km

» Uncertainty : troposphere: < 5%
stratosphere: ~ 10

« Weight: ~ 400 gr







Water vapor mixing ratio

CFH data:

Costa Rica
Ticosonde-Aura/TCSP 2005
8 — 25 July 2005
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* Aura/MLS comparisons with CU-CFH



Satellite comparison

CFH soundings

8 — 25 July 2005
San Jose, Costa Rica
10°N, 84.21°W

« Balloon ascent
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Satellite comparison

MLS/CFH comporlson
8 = 25 July 2005
San Jose, Costa Rica ®
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Coincidence event

12 July 2005

Alagjuela, Costa Rica

10.0°N, 84.2°W

MLS profile at 10.39 N, 86.02 W
Time difference 1.15 hrs
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Coincidence event

16 July 2005

Alagjuela, Costa Rica

10.0°N, 84.2°W

MLS profile at 10.39 N, 79.83 W
Time difference 0.71 hrs
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Coincidence event

22 July 2005

Alajuela, Costa Rica

10.0°N, 84.2°W

MLS profile at 10.39 N, 85.47 W
Time difference 2.02 hrs
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Coincidence event

23 July 2005

Alajuela, Costa Rica

10.0°N, 84.2°W

MLS profile at 11.88 N, 81.73 W
Time difference 1.76 hrs

== CFH
— Aura MLS

—
O
a
-

—
o©
—
3
0
/2]
()
—
o

o
o

10
Water Vapor Mixing Ratio [ppmv]




MLS — CFH comparison
Cloud free

8 — 25 July 2005

San Jose, Costa Rica
10°N, 84.21°W

— Mean difference
— x1a ®
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MLS — CFH comparison
Cloud free

1S5 — 18 December 2004
Bandung, Indonesia
6.89°S, 107.59°t
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MLS — NOAA/FP comparison
Cloud free
Jan - Alar 2005
Sodankyla, Finlany
67.37°N, 25.6[3:°E
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MLS — NOAA/FP comparison
Cloud free

Nov 2004 — Aug 200
Lauder, New Zealand
45.04°S, 169.68°E
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MLS — NOAA/FP comparison
Cloud free

Jan — Aug 2005

Boulder, CO

39.95°N, 105,2°W
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* Tropopause dehydration event



Temperature, Costa Rica July 2005
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Dehydration event 11 July 2005
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11 July 2005

5. Cold Point EIernipeE

185. 191, 197. 203. 209. 215.




Dehydration event 11 July 2005

Dehydration event
11 July 2005
Alajuela, Costa Rica
10.0°N, 84.2°W
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« RS92/RS90 comparisons with CU-CFH



RS92 comparison LAUTLOS, Sodankyla, Jan/Feb 2004

RS92 — Fp Hygr.
«+. 29 January 2004
-+ 30 January 2004

.-+ 11 February 2004
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RS92 comparisons AWEX, Oklahoma, Nov 2003

RS92 — CFH
-++ 5 November 2003

-«+ 7 November 2003
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Sonde_corr PWV
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ARM Microwave scaling

TWP_SET1 _AWEXCORR

Mecn Scalefcc =
Day (N=52): 1 058 +
Night (N=52): 0.998 =+

MWR wlndow [ 20 20] mins -

MWR PWV (cm



RS92 comparison
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CFH soundings :
8 — 25 July 2005:
San Jose, Costa Rica
10°N, 84.21°W :
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RS92 comparison
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RS92 comparison
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RS90 comparison
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Summary

* MLS:
— At all sites good agreement in stratosphere (P < 68 hPa)
— At Costa Rica clear dry bias in troposphere (P = 100 hPa)
— At Sodankyla reasonable agreement in lower stratosphere (P < 147 hPa)
— At the other sites either wet or dry bias (P = 100 hPa)
— Large variability in the tropospheric comparison

— Excellent data set for tropical tropopause water vapor

« RS92:

— Good agreement in night time up to 13 km (< tropopause, no corrections)
— Strong dry bias in day time (~7%RH in column, 20%RH at 12 km)
— RS90 seems to have similar features
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