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Cryociaric Srosioolnt slveiroraiar (CErl
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* Uncertainty: troposphere: > 4% MR |

stratosphere: ~9 %

* Phase sensitive detector:
electronic sunlight filter

* No liquid/ice ambiguity
» Weight: ~ 400 gr

* Currently interfaced with ECC ozone
sonde and Vaisala RS80

» Based on NOAA/CMDL frost point
hygrometer

» 162 soundings



Sotlelclirier ovarviaw 2003-200¢

* Hilo, HI: 13
« St. Denis, La Reunion: 11
 Midland, TX: 1

 ARM/CART, Oklahoma: 12
» San Cristobal, Galapagos:
» Sodankyla, Finland:

* Tarawa, Kiribati:

Total (June 2006): 172
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30 CFH/ECC soundings

Biak, Indonesia, January 2006
9 CFH/ECC soundings

Bandung, Indonesia, Dec 2004, Dec 2005
8 CFH/ECC soundings
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Biak, Indonesia
12 January 2006
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Biak, Indonesia i
14 January 2006
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« JPLTDL
* Harvard Lyman-alpha
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CFH soundings
Algjuela, Costa Rica

08 July 2005 to 17 August 2005

Cloud free

— CFH
see MLS

[ — Mean difference

-ee® profile difference

Pressure [hPa]
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MLS - CFH

Cloud free

8 Jul — 12 Nov 2005
San Jose, Costa Rica:
10°N, 84.21°W :
8 matched profiles

— Difference of means :
— %10 .
- Instrument uncor’ralnﬂ
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CFH soundings
Heredia, Cosfa Rica
28 November 2005 to 02 March 2006

Cloud free

— CFH
see MLS
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MLS - CFH

Cloud free

28 Nov 2005 -
San Jose, Cosfa—Rig
10°N, 84.21°W

13 matched profiles

= Mean difference
— Difference of means :
— +10

--- Instrument uncor’ralniy
-ee® profile difference :
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(assume vapor pressure equation is correct)
* Extremely large dynamic range
* Long history for technology

» Can be deployed easily at existing
sounding sites
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* Instrument needs minor preparation
* Data product needs understanding of instrument
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photocathode

,.._':;:__-E:_‘::'-_ = /‘
interference = == analyzed
filter === volume

* Calibrated against reference frost point
 Uncertainty: 9% MR

* Night time (descent) only
» Weight: ~ 1 kg
 Currently interfaced Vaisala RS80

* 45 soundings
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Water Vapor Profiles
Sodankyld, Finland
18 February 2004
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 Largely insensitive to clouds
* Large dynamic range (low mixing ratios)
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 Measurement range : 0.5 to 500 ppmv
* Currently can’t check calibration in the field
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* Uncertainty: 5% MR or 0.5 ppmv
* Payload weight: ~ 1 kg
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* Large dynamic range (low mixing ratios)
» Easy to use
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* No stable interface/telemetry system yet



No stratosphere

small series

9% Night time only research /
0, ==
Lyman-alpha (FLASH) | (20% below Descent only - small series
2 ppmv) No lower troposphere
5% Proof of
2 == ++
TDL (MayComm) 0.5 ppmv (++) concept
No stratosphere
Large radiation error Large scale
Polymer (Vaisala RS92) 1% RH Chemical contamination ++ + (++) progduction

Very hard to trace
sensor/calibration changes




Questions?



»JPL TDL
* Harvard Lyman-alpha
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« JPLTDL
»Harvard Lyman-alpha



Altitude [km]

_III|III|\Illlllllllilllll\IIIIIIIIIIII\
ﬁR AVEd cLomparlitIJnh : CFH -
- Harvar man a vs o i
18 - eoe 1 Februyury 2006 " %% —
- ee® 6 February 2006
- ee® 7 February 2006
- eee® 9 February 2006
16 - = Average
[ — StDev
14 I
12 -
10
81
6 -
4r ’
2 -
o_llllllll\IllIIIIIIIiIIIlI\IIIIIIIIIIII\_

-100-80 -60 —40 -20 0 20 40 60 80
Water Vapor Difference [%]

100



Ackriowlaelc(araris

Masato Shiotani, Kyoto University

Fumio Hasebe, Masatomo Fujiwara, Hokkaido University
Students of the Universidad Nacional, Costa Rica

David Whiteman, NASA/GFSC

Larry Miloshevich, NCAR

Mario Agama, Jaime Cornejo, Francisco Paredes, INAMHI
NASA for their support



	NDACC Water Vapor Workshop, 5 July 2006
	Acknowledgements
	Overview
	Cryogenic Frostpoint Hygrometer (CFH)
	Sounding overview 2003-2006
	Tropical CFH observations 
	Water vapor mixing ratio�Ticosonde 2006, Jan 4 – Mar 4, 2006
	Water vapor mixing ratio�Biak, Indonesia, Jan 8-14, 2006
	Tropopause relative humidity (ice) �Biak, Indonesia, Jan 8-16, 2006
	Wave related dehydration: Double tropopause �Biak, Indonesia, Jan 8-14, 2006
	Extreme dehydration�Biak, Indonesia, Jan 8-14, 2006
	RH(ice) & lidar backscatter ratio�Bandung, Indonesia, Dec 15, 2004
	Instrument validations
	Ticosonde 2005, July 8-24, 2005�AURA MLS vs CFH
	Ticosonde/CR-AVE 2006, 28 Nov 2005 – 2 Mar 2006�AURA MLS vs CFH
	CFH Advantages
	CFH Limitations
	FLASH - Lyman-α
	FLASH - Lyman-α
	FLASH - Lyman-α
	FLASH Advantages
	FLASH Limitations
	MayComm TDL
	MayComm TDL
	MayComm TDL vs CFH
	MayComm TDL – CFH comparison
	MayComm TDL Variability
	MayComm TDL Advantages
	MayComm TDL Limitations
	Slide Number 30
	Slide Number 31
	Instrument validations
	Ticosonde/CR-AVE 2006, 14 Jan 2006 – 10 Feb 2006�JPL TDL vs CFH
	Instrument validations
	Ticosonde/CR-AVE 2006, 14 Jan 2006 – 10 Feb 2006�Harvard Lyman-α vs CFH
	Acknowledgements

