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LWater in the stratosphere

Water in the stratosphere
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LWater in the stratosphere
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I—Water in the stratosphere
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I—Water in the stratosphere
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LWhy is water interesting?

Why is water interesting?

. 3 Impact of Stratospheric H,O Changes
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What controls the stratospheric water content?
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LWhat controls the stratospheric water content?

Dehydration at the tropopause
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I—What controls the stratospheric water content? - . *‘

Hydration from overshooting convection
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I—Tropic:al Stratospheric Clouds
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(& 11 1 m climatology (PATMOS-x)

Intensity of clouds with Tg < 200 K (OCEAN!)
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I—Overshooting deep convection

- gr
L 11 1 m climatology (PATMOS-x) : ]

Intensity of clouds with Tg < Tiopopause (LAND!)
-

Latitude (deg.)

-

L 1&7 . P
= TOZCEY «(E> <=



Overshooting convective clouds
I—Overshooting deep convection

L Model
:

 Model
e




I—Phenomenological relation

Overshooting convective clouds

- Phenomenological relation
= e

A

[

el

7.0

H20 Mixing R.
-~ (4] (2]
© 5 ©

g
=)

r.=0.87

|

\
!
\

J
/ \
)

* HALOE 16-17 km
+*+ TSC 4 to 20 deg.

I

2.0

2000
Time (years)

1995

—— — —_

[
< 5



Overshooting convective clouds

= Phenomenological relation o
:
B 1 T T T 1 - -
P HALOE-QBO 16-19 km
ro =0.64 +TSC -20 to 20 deg.
i HALOE 16-19 km
0.5

)
E=

-0.5

— 100
*9293 94 95 96 97 98 99 00 01 02 03
Year

=03 07 0.5 -03 o1



Overshooting convective clouds -

I—Idf.-as and perspectives i, ’

" ldeas and perspectives
- “'-:.

el ———

Isot — meiol 2010
soopes — einwagner ( )




Overshooting convective clouds

I—(':onclusions

 Conclusions
\.__ﬁ

_ _

» Tropical stratospheric clouds correlate we
stratospheric Water Vapour Mixing Ratio



Overshooting convective clouds

I—(':onclusions
:
o
- .
=~
;
-
———
x10°
—— Experiment 2.
Fit, RH=96.6%, 9=0.335 pC f?z:g.: z
- - - Fit, RH=96.6 + 0.2%, 9=0.335 pQ] - -
. £ 2 =9, (268.2 K)
"E 10000| ~ — -eky/pIn(RH)
K g Los
ﬁ 8 §
s 3
8 e |
8
S 5000 L
(2] =)
05
270.2K

200 400 . 0. 0.04

Time after injection (s)
e —— i =

-0.03 -0.02



Overshooting convective clouds g.-

e d
Conclusions * o

= 2
o 10 f
e = g
ry [
g | > e
ol o 10 ®
=3 c |
3 E
(] L Q
o 10 <
e -
[§) 1] -
= 10 Qm
[ 2]
8 ©
(< "<
F E 10
—
_3|
. 1071
10" ° 10’ 10°

Radius (1 m)



Overshooting convective clouds

LConclusions
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Atmospheric CO, at Mauna Loa Observatory

Scripps Institution of Oceanography
NOAA Earth System Research Laboratory
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CO, forcing + natural variability

T 1 1 1 1 1 Monthly Mean Global Surface Temperature
: |Global Temperature 1
A (meteorological stations) | 1 i
o s 1 :
T 4 — 2
g g an
2 2 :
< - ¥ g - :
® ®
S o 2 i’# 35 Iy
g - g
g g
g _ §
£ 7 o 5
e = ° i
4 —=— Annual Mean — ti
—— 5-year Running Me: -~ Land-Ocean Temperature Index
| | Oloo6 1098 2 2002 2004 2006 2008 201

1880 1900 1920 1940 1960 1980 2000




Overshooting convective clouds

I—Conclusions

&

Earth with stratosphere



	Water in the stratosphere
	Why is water interesting?
	What controls the stratospheric water content?
	 Overshooting deep convection 
	Tropical Stratospheric Clouds
	11  m climatology (PATMOS-x) 
	Model

	Phenomenological relation
	Ideas and perspectives
	Conclusions

