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Motivation — Why water vapor in the Lowermost Stratosphere?

Sensitive indicator of tropospheric injection
Radiatively Active
Clouds MAY act as a chlorine activator

Now have 3 different years with a reasonable (multiflight) dataset



Tracer Data for PAVE

e Water Vapor (TDL 1.4 microns wavelength external path — 1 hz)
e Ozone (NO2 chemiluminescence — 1 hz)

e CO, CH4, and N20O (TDL Herriot cell 4-8 microns — 1hz)
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18 UTC on 7 February, 2005 at 196.0 mb
NMC, Grid: GG2%5X2%5

Seq: EO1, Spec: SMRF62
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MLS-Aircraft Comparison for 20050207
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MLS-Aircraft Comparison for 20050207
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Saturated Conditions in the Middleworld

e 10 day forward kinematic trajectories using NCEP GDAS analy-
ses

e Evaluate minimum ice SMR along the trajectories

e PDFS of ice saturation conditions as a function of ozone



PAVE Downstream Saturation Spots with 20050207 Trajectories

100
150
0
&
o
-
[7)]
73]
o
200 ! ; *
0: <
T ""f"'x‘\
2 N
~220 ~
250
300




Fraction Saturated Fraction Saturated

Fraction Saturated

o
ol

o
~

o
w

o
(N

o
H

o
o

o
&)

o
>

o
w

o
(N

o
H

o
o

o
&)

o
>

o
w

o
(N

o
H

o
o

Ozone, ppbv

% PAVE JAN-FEB 2005 S‘aturz‘ited‘lo days ‘forvv‘ardg

; ISMR < 6.5 10 days forwarg

; 20 200 o0 e
Ozone, ppbv

- SOLVE2 JAN-FEB 2003

‘ -~

0 200 400 600 800
Ozone, ppbv

- SOLVE JAN 2000

E L T~ S~ — T — ;

0 200 400 600 800



Summary and Conclusions

Have 3 different years of midwinter hi resolution water vapor (also ozone, CO,
N20O, and CH4).

DC-8 is able to provide coverage of most of the stratospheric middleworld up
to 350K.

Preliminary water data shows significant number of cases of water above 6.5
ppmv at values of ozone up to 600 ppbv and thetas up to 370K

DC-8 data in general shows higher values of water at middleworld ozone val-
ues than ER-2 data from AASE2, STRAT, and SOLVE.

Examples of clear mixing line in both water vapor in CO to ozone values of 450
ppbv.

Water data suggests that 3-4% of parcels with ozone of 400-600ppbv cloud
experience clouds in midwinter 2005.

This is due mostly to cold winter temperatures in 2005, but partly due to en-
hanced water relative to previous missions.



