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i GAW observes six categories of
sakall parameters

> Stratospheric ozone (total, Umkehr, sondes)

> Greenhouse gases (CO,, CH,, N,0O]

> Reactive gases (0,, CO, VOCs, NO , SO, etc.)

. Aerosols

. Total Atmospheric Deposition (formerly Precip. chem.)
> Solar UV radiation
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P GAW Report no. 201: SOPs for
=24 0zonesondes

Quality Assurance and Quality Control for

(Ozonesonde Measurements in GAW

For more information, please contact:
World Meteorological Organization

Research Department

’ \
Atmospheric Research and Environment Branch *
7 bis, avenue de la Paix - P.0. Box 2300 — CH 1211 Geneva 2 — Switzerland
GLOBAL
Tel.: +41(0) 22730 81 11— Fax: +41(0) 2273081 81 ATMOSPHERE
WATCH

E-mail: AREP-MAIL@wmo.int

Website: http://www.wmo.int/pages/p P _home_en.html
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Water vapour, the “forgotten” molecule

wMO OMM

> Among all the compounds relevant for atmospheric
chemistry, H,0(g) has been neglected

> The GAW Programme has the responsibility for

Atmospheric Chemistry in the WMO Integrated Global
Observing System (WIGOS)

> In the OSCAR (Observing Systems Capability Analysis and
Review Tool) database, there is a line for H,0 [intended as a
chemical species relevant for atmospheric chemistry)

> However, this line is essentially empty

> We need to determine the requirements for water vapour
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Next step

wMO OMM

> The Scientific Steering Committee for GAW (EPAC SSC)
decided to adopt water vapour as a GAW parameter. By this
we mean water vapour as a chemical species relevant for
atmospheric chemistry and as a greenhouse gas

> The SSC also decided to establish a Task Team to review
the current situation (capabilities) wrt water vapour meas-
urements and to determine the requirements for such
observations

GRUAN ICM-7, Matera, 27 February 2015.



Water vapour as a greenhouse gas

The total greenhouse effect is 155 W/m? (Trenberth).

effect.

Water vapour does not control the Earth’s temperature,

SN
> H,0is responsible for about 60% of this total greenhouse
SN
but is instead controlled by the temperature.

SN

The water vapour feedback doubles the warming effect of
an increase in CO.. If we add enough CO, to cause an in-
crease of 1°C in the global mean temperature, the water
vapour feedback will add another 1°C.
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Water vapour as a greenhouse gas

Contributions of Stratospheric Water
Vapor to Decadal Changes in the
Rate of Global Warming

Susan Solomon,* Karen H. Rosenlof,® Robert W. Portmann,® John S. Daniel,* Sean M. Davis, 2

Todd . Sanford,? Gian-Kasper Plattner®

Stratospheric water vapor concentrations decreased by about 10% after the year 2000. Here we
show that this acted to slow the rate of increase in global surface temperature over 2000—2009 by
about 25% compared to that which would have occurred due only to carbon dioxide and other
greenhouse gases. More limited data suggest that stratospheric water vapor probably increased
between 1980 and 2000, which would have enhanced the decadal rate of surface warming during
the 1990s by about 30% as compared to estimates neglecting this change. These findings show
that stratospheric water vapor is an important driver of decadal global surface climate change.

ver the past century, global average sur-
O face temperatures have warmed by about

0.75°C. Much of the warming occurred
in the past half-century, over which the average
decadal rate of change was about 0.13°C, large-
ly due to anthropogenic increases in well-mixed
greenhouse gases (/). However, the trend in global
surface temperatures has been nearly flat since the
late 1990s despite continuing increases in the forc-
ing due to the sum of the well-mixed greenhouse
gases (CO,, CHy, halocarbons, and N,O), raising
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poorly (9), and even up-to-date stratospheric
chemistry-climate models do not consistently re-
produce tropical tropopause minimum temperatures
(10) or recently observed changes in stratospheric
water vapor (/7). Because of these limitations in
prognostic climate model simulations, here we im-
pose observed stratospheric water vapor changes
diagnostically as a forcing for the purpose of eval-
uation and comparison to other climate change
agents. However, in the real world, the contribu-
tions of changes in stratospheric water vapor to

Stratospheric water
vapour increased be-
tween 1980 and 2000,
but decreased by
about 10% from 2000
to 2009.

This decrease in wa-
ter vapour acted to
slow the rate of in-
crease in global sur-
face temperature by
25% over 2000-2009



Water vapour as a chemical compound

wMO OMM

Major source of HO_in “clean” (hydrocarbon poor) air:

O, + hv (A<340nm) — O, + O('D)

O('D) + H,0 — 20H

=> OH depends mainly on ozone

The same process is also the dominant loss process for ozone
This makes the ozone lifetime in the marine boundary layer dependent on:
a. absolute concentrations of water vapour (i.e. temperature)

b. overhead ozone
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With polar stratospheric clouds

CIONO,

Heterogeneous chem-
istry on the “ice” par-
ticles in polar strato-
spheric clouds (PSC).
The critical tempera-
ture for formation of
Type 1 PSCs depends
on the concentra-
tion of water vapour
and HNO.. More water
vapour in the strato-
sphere will lead to
more PSCs and more
ozone depletion as
long as there are
ODSs around.
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Thank you for your attention!
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