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Water Vapor, -20- 20lat, 80hPa
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Figure 17. The 80 hPa Water Vapor time series from 20S-20N for future REF-B2 scenarios. Thin lines

are linear fits. Multimodel mean (MEAN) is the thick black line.

Gettelman et al., JGR, 2010
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Video Chat with mark.schoeberl@mac.com
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The model

e Bowman trajectory model

e Uses horizontal winds and heating rates
from MERRA and ERA-1nterim
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The model

e Bowman trajectory model

* uses horizontal winds and heating rates
from MERRA and ERA-1nterim

e 1nitialize grid of parcels every day @ 365 K
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Parcels initialized at 365-K potential temperature
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The model

e Bowman trajectory model

e Uses horizontal winds and heating rates
from MERRA and ERA-1nterim

e orid of parcels initialized every day

e parcels advected
into the stratosp!

| forward 1n time; most head
nere

e removed when t
or age > 10 year

ney reenter the troposphere
S
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1 day

Q0 crrrrrrreTy ) LU L B 0 B L B N B A B B R

60

Lt
o

30
60

TR EEE TN ST TR NEES NN,
0 100 200 300
Lon

Horizontal view

POTENTIAL TEMPERATURE ()

400

w
R
o

8JIVTTT]TIIV;!IITYIIIVTTTVTT'\

380

370

360

350

YT Ty 7"YYTTY"‘T!‘Y TY"YYTYT?"YT'TYY"YYYTY"'TY!TY"‘.:

1 day

NTSTITITITIRIRTTIITIRIRIT]

FTTTSTIETIISTITIRTRTI I

...;LIAA...AAll.‘...llll...xlll.‘..'.llAl.‘..xlllx..;xll.\...kllll...
L) 30 0 30 60
Lat

2

Vertical view

Tuesday, June 12, 12




Lat.
o

60

-
-JO

3d ay

.
.
" {
- L) -
ey 3 5
] .
K32 A%
:
: 3
v L 1
TTPL ALY
oo e .
. . %
- :
N - ' .
. "
T I87
~ 5

bk b do b d L A LA I Adodod A 2 A A L D l HEHEEEEEEES ww -

100 200
Lon

Horizontal view

T TTY '_h_TTY_Yj"T—"T_'_T'Y—rYTY*_Y TTrrrryrrTrrT

200

POTENTIAL TEMPERATURE ()

400

390

370

360

350 %0

TITTISlITY ] TITITI Y IT\I IRARRASARARRARAY

e
-
-
-

J'Y"'TTTTT'."'Y'YTTTT"'TYI'TT". AR AAARRARASY IIIYY"'TTYII""VIYIY

3d ay

A..LLllA..;LllAA..LLllA;.;lllLA..;Alll;..Llllx.-hlllll-.lllll..s
60 0 0 30 60 %0
Lat

Vertical view

Tuesday, June 12, 12




1 week
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3 months
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1 year 1 year
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Role of Methane Photolysis

2004-2009 H.O w/ CH, H.O w/o CH,
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Zonal Mean H,O at 100 hPa

100 hPa Avg. Water Vapor 2005-2010
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Tropical Tape Recorder
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Normalized to MLS Zonal Mean
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Normalized to MLS Zonal Mean
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82 hPa, 30°N-30°S average _ SWOOSH __ MERRA winds
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82 hPa, 30°N-30°S average . SWOOSH ___ MERRA winds
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82 hPa,

30°N-30°S average . SWOOSH __ MERRA winds
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82 hPa, 30°N-30°S average . SWOOSH ___ MERRA winds
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82 hPa, 30°N-30°S average . SWOOSH ___ MERRA winds
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0.4 24-month running avg.
0.3} o 1985-2012
¢ o
0.2} o
S (o]
g 01} ¢ o
Q .0
L
. 0.0 8 o
£ o
S —0.1 &
© e} o
S -0.2 ®o oo
L o] o
-0.3 o
-0.4 ’
-0.3 : : 1 : *
-0.03 -0.02 -0.01 0.00 001 0.02 0.03 0.04

Color coded by aerosol optical depth (15-40 km)

vertical velocity anomaly

Tuesday, June 12, 12




0.4 24-month running avg.
03| . 1985-2012
(@]
0.2} o
- (o]
£ 0.1} ° o 0.4 ppmv
Q. ..
2
= 0.0 8 o
[
S -0.1 &
© e} o
S -0.2 e ¢ o
T o o
~0.3 o
~0.4 °
0303 —0.02 -001 000 001 002 003 004

vertical velocity anomaly

Color coded by aerosol optical depth (15-40 km)

38

AIM

Tuesday, June 12, 12




0.4

0.3}

0.2

H20 anomaly (ppmv)

0.1}

0.0

24-month running avg.

1985-2012 |
excl. 1991-95

-0.03

~0.02

—0.01 000 001
vertical velocity anomaly

0.02

0.03 0.04

Tuesday, June 12, 12




Conclusions

Strat. H>O can be accurately simulated over the last 25
years with a trajectory model using a simple microphysical
assumption

Analysis shows no increase in strat. HO for either long-
term warming or ENSO warming

peak-to-peak variations:
— QBO: 0.3 ppmv
— ENSO: ~0 ppmv
— decadal: 0.9 ppmv

Decadal variations due to variations in the BD
circulation

Let us know if you want to analyze our model
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