Airborne Water Vapor
Reporting - WVSS-2

- WVSS (Water Vapor Sensing System)




“Cargo-Door” View WVSSII
WVSSII Located on Forward-Port Side of UPS B-757
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Photo Credit: UPS Dispatch
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WVSS History

e 1st Generation 1996, measured RH

e WVSS-2 installed 2005, measured
mixing ratio

e Re-engineering 2009. Primarily
improved sensitivity to
temperature and pressure changes




Operational Use of Data

e Operational Forecast Decisions
- Fog
= Winter Precipitation Types
= Thunderstorms

 [nitialize Forecast Models
= RFD Raob Intercomparison Results




Fog Forecasting
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Fog Forecasting
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Fog Forecasting — SDF 29 Mar 05
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WVSS Validation




Very Positive

_Chamber Experiments by NOAA and D\WD"Were
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First new WVSS-Il unit on UPS aircraft agrees very closely with time/space
co-located night-time surface observations from September 2009:

Mixing Ratio Bias ~ 0.2 g/kg
Mixing Ratio Standard Deviation ~ 0.4 g/kg
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RFD Raob Comparison "

Soundings

ok
WRIRY

him from nirpurt T.:. gjile

S
o

; 0.1 |:|.2 \‘n. .B/ TT 46 4
M X
\\ - 5|2E—
" o
><& X \/ AN
X\ i
o L \ X/ AC NS
pue '

a0 1_“\18\ ‘ﬁ-‘s b \2 d /”*’52 /
a00 /\v% /><>< ”></\m v//ﬂ/ " 7
- ﬁﬁ\/ /X\/ /}\ %(/

r’%
a0 30/ -20 o 20
ammn LS 0o = '\1n 45 AE\ ..ilf\kl\a: CR] ar"'\?!l"dln — — 7
RFD(R) UB0D 30Apr10 = o
SkewT-log P Cnr
RFD{Up) 0803 30Apr10 (#1370] AL
NOAATESRL I GSD
| Load OtherSdgs  Gettext| 150mbscale | SkewTfTephi. | wind scale: 40100 | Simple plot |
[ RFORINE00S0ARMONY|  RFO(R)0B0030Apr10 | RFD(R) 0300 30Apri0 | RFD(UR) 0728 304pr10 |
RFD(Dn) 0437 304pr10 | RFD(Om) 0511 304pr10 || RFD(UR) 0803 304pr10 RFD(Up) 0757 30Apr0 |
RFD(Up) 0816 304pr10 | RFD(Up) 0806 304pr10 |  RFOD(OM 0426 304pr10 | RFD(On 0431 304pr10 |

RFD(Dn) 0318 3040110 | | |




2009-2010 Validation ResuV

' Specific Humidity Variability amongst WVSS-Il Observations

RMS calculated for;:

Time ranges of
0-15, 0-30 and
0-60 minutes

Distance ranges of
0-20, 0-40 and
0-60 minutes

v

End of time match range (min)

Overall WVSS Specific Humidity Consistency vs. Distance
Matches from all Levels from surface-5km and within 55m Altitude
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RMS Differences show (Including Dry/Moist Environments):

WVSS-Il observations agree extremely well with one another

M WVSS-Il data Meet WMO requirements for mesoscale observations

For exact co-locations, operational WVSS-Il instrument errors should be ~0.1 g/kg



Moist Profile
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RFD arrivals 14JUL2010. Interesting difference at 11,000-15,000 feet
between aircraft arriving from the west and those from the east. Aircraft at
that altitude were about 40nm out. Skies were clear of clouds at the time.
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04z Moisture Channel, showing drier air to the southeast, and higher moisture to the west.
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WVSS More Accurate Than Raob? y
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WVSS-2 Data Ready for Models

. Currently used to initialize RUC-Backup
at GSD

- Next step: evaluation of WVSS for
operational models




