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Observations directed to improve
process understanding

o Spatial and temporal resolution sufficient
to resolve major gradients

* Fluxes through important processes

 Identify controlling steps in important
orocesses In the atmosphere and on the
poundaries (in particular at the
atmosphere — earth interface) (RN, VOC,
C, CH,, PPM, meteorological fluxes)
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Figure 7.15. Schematic representation of the muftiple inferactions between

tropospheric chemical processes, biogeochemical cycles and the climate system. RF

represents radiative forcing, UV ulraviolet radiation, T femperature and HNO, nitric acid.
IPCC AR4 WG1 ch7 p 535
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pdf of controlling processes

for atmospheric trace species

dc/ dt = E(l - @/: mix TPch — (Lch +Va/Hmix +
L Pr/Hnmix) ¢ + advection + diffusion +
convection

« [or a given species, there is a set of controlling processes with values
that can be represented by a pdf which for a given time is generated by
sampling in space, or for a given location by sampling with time.

 The space domain or time interval sampled need to have a resolution
and size which resolves the most important spatial and temporal
variability of the species (expressed by the lifetime of the species)

 The challenge is to determine how these pdf's change with climate
change.
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Radiative Forcing (W m'z)
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Indirect and direct radiative forcings from
tropospheric ozone
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Suggests that the indirect forcing may
be similar in magnitude to the direct forcing.

Sitch et al. (Nature, 2007)



Deposition and emission

Bi-directional nature of
ammonia exchange

Co-deposition of S@and
NH,
In-canopy NQ processes

Ozone fluxes: stomatal
and external leaf uptake,
closed at night and in
drought

Modelling surface —
atmosphere exchange
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Regional ozone during episodes may be

strongly affected by climate change

Temperatures +10 C,

Isoprene
+4 ppbv emissions up

Sensitivity studies of regional O 5 during the 2003 heatwave (Solberg et al., 2008):
8 August 2003, region limited by 10 °E to 15.5°W and 36°N to 56°N and below
3.5 km height. Measurements average of 8 sites.



Megacity, Air quality and Climate:
Observations and multi-scale Modelling

Environmental

impact incl

Atmospheric
composition analysis
and forecasting

egional and urba
Air pollution analysis
And prediction

lobal modelling
And data
assimilation

Satellite and
-situ observatio

| scate bridging




IPCC AR4 Summary for policymakers
Climate change feedback on air pollution in the future
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Air quality issues

Air quality and health,

acidification,

eutrophication,

UV - enhancement,

surface ozone,

visibility impairment,

toxic substances,

climate change - greenhouse gases and PM/CDNC
climate services — downscaling to high resolution
Emissions - estimation, validation, compliance
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National weather services

Structure of Products, Services and Delivery system
Blueprint for GMES and GEOSS
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By mid-2007 we used data from 41 different satellit e

sources (instruments), expected to increase to ~50 until 2009.




@ The observations are used to correct errors in the short
forecast from the previous analysis time.

@ Every 12 hours we assimilate 4 — 8,000,000 observati ons to
correct the 100,000,000 variables that define the m  odel’s
virtual atmosphere.

@ This is done by a careful 4-dimensional interpolati onin
space and time of the available observations; this operation
takes as much computer power as the 10-day forecast
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Unparalleled
international
cooperation has
been achieved
In satellite
activities*
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The role of atmospheric chemical
composition forecasting and the use
of NRT data

« Atmospheric composition change can be
abated through emission changes

« NWP Initial value problem, atmospheric
composition boundary value problem

* AQ forecasting relevant in cities where AQ-
health impact is a real threat
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Components of the GAW

Expert Groups
Chapter 2.3
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Central
Facilities
Chapter 2.4

Observing

Systems
Chapter 3

Users &
Applications

Programme

OPAC-EPAC Scientifc Advisory Groups
313SC Ozone | UV | GHG | RG | PC ET-WDC
Aerosols | GURME
e N
WMO/GAW IGACO Offices
Secretariat Ozone/UV | GHG | Air Quality | Aerosols
\_ J
g WDCs & GAWSIS
S
V\CIQC'?:ISS|ARSCSZS CCLs WOUDC | WDCGG | WDCA
L WRDC | WDCPC | WDC-RSAT
_ N
Contributing CéIAXVI lSant!on? Satellites
oba egiona .
Networks Contributing Aircraft )
Parties to the Systems Programs ||operational Research
Conventions | (seoss | ccos i Eiié?gk&ss Centers Projects

UNFCCC | Vienna C.

J

SSHIAN




Data-use policy GAW strategic plan 2008-2015
(WMO GAW doc 172)
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Why observe atmospheric composition?

Curiosity. Atmospheric science is driven by obsaorad, with models to test hypothesis and
integrate process information

Scientific maturity dependent on issue
Research results have significant societal value jiggtih operationalisation of important
methods in support of
— legislation (emission reductions)
— forecasting
Issues
— Air quality and health,
— acidification,
— eutrophication,
— UV-enhancement,
— surface ozone,
— visibility impairment,
— ecosystems exposed to toxic substances,
— climate change-greenhouse gases and PM/CDNC
— climate services — downscaling to high resolution
— Emissions-estimation, validation, compliance

Atmospheric composition forecasting is mostly a bamgdralue problem rather than an initial
value problem (NWP)

Climate forecasting is both an initial value problé@mhit the right phase of the natural
variability) and a boundary value problem

Strong vs weak research infrastructures

Data storage, data discovery, access, retrieaajcgtimely delivery
Interoperability

Intellectual Property Rights, referencing, acknowjlechent



Thank you for the attention



