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Water in the stratosphere

Water in the stratosphere

Methane oxidation, triggered
by UV

CH4 + 2 O2→CO2 + 2 H2O

Water transport

Tropopause 16 km

(Plot from Pommereau and
Khaykin)
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Water in the stratosphere

Time (years)

A
lt

it
u

d
e

 

 

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

15

20

25

30

35

H2O Mixing R.
0 2 4 6 8 10 12

Time (y)

P
re

s
s

u
re

 (
h

P
a

)

 

 

1985 1987 1990 1992 1995 1997 2000 2002 2005 2007 2010

20

40

60

80

E
q

u
a

to
ri

a
l 

w
in

d
 (

m
/s

)

−40

−30

−20

−10

0

10

20

UARS HALOE 2.5- 11 µ m



Overshooting convective clouds

Water in the stratosphere

Randel (2006)
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Water in the stratosphere

Hurst et al. JGR (2011)
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Why is water interesting?

Why is water interesting?

Solomon et. al (2010)
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What controls the stratospheric water content?

What controls the stratospheric water content?
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What controls the stratospheric water content?

Dehydration at the tropopause
Correlation between
tropopause temperature
and stratospheric water:
0.81 Fueglistaler (2005)

(Anti) correlation between
residual vertical velocity and
stratospheric water -0.66.
Castanheira (2012 in review
ACPD)
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What controls the stratospheric water content?

Hydration from overshooting convection
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Overshooting deep convection

Tropical Stratospheric Clouds

Tropical Stratospheric Clouds
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Overshooting deep convection

11 µ m climatology (PATMOS-x)

Intensity of clouds with TB < 200 K (OCEAN!)
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Overshooting deep convection

11 µ m climatology (PATMOS-x)

Intensity of clouds with TB < 200 K (LAND!)
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Overshooting deep convection

11 µ m climatology (PATMOS-x)

Intensity of clouds with TB < Ttropopause (LAND!)
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Overshooting deep convection

Model

Model

ẋ = −k(x − a) + cd(t) (1)

x = Water Vapour Mixing Ratio
d = Tropical Stratospheric Cloud -frequency
a = Mixing ratio of slow ascending air.
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Phenomenological relation

Phenomenological relation
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Phenomenological relation
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Ideas and perspectives

Ideas and perspectives

Isotopes Steinwagner (2010)
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Conclusions

Conclusions

I Tropical stratospheric clouds correlate well with
stratospheric Water Vapour Mixing Ratio

I Still a lot to do

lunch
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modis tsc detection
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(Wikipedia)
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UARS HALOE 2.5- 11 µm
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CO2 forcing + natural variability
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Earth with stratosphere
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