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SIXTH ASSESSMENT REPORT

Working Group | — The Physical Science Basis

a) Observed warming b) Aggregated contributions to
2010-2019 relative to 2010-2019 warming relative to

O e memae < We currently observe a warming of
1.09°C compared to pre-industrial
times.
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SIXTH ASSESSMENT REPORT

Working Group | — The Physical Science Basis

c) Contributions to 2010-2019
warming relative to 1850-1900,
assessed from radiative

forcing studies
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We currently observe a warming of
1.09°C compared to pre-industrial
times.

Methane is the second most
important greenhouse gas after CO2
and has contributed 0.5°C to

warming so far.

The sum of short-lived greenhouse
gases and soot contribute to
warming in the same order of
magnitude as CO2.
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“ To limit global warming, strong,
rapid, and sustained reductions in
CO2, methane, and other
greenhouse gases are necessary.

This would not only reduce the
consequences of climate change
but also improve air quality.




Components of Radiative Forcing
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Air Quality Controls on SLCPs
Impact Global Warming
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Unless there are immediate,
rapid, and large-scale
reductions in greenhouse gas
emissions, limiting warming to
1.5°C will be beyond reach.
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Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL on CliMaTe change

Temperature change due to emissions of one year (2014)
after 10 and 100 years

Effect of a one year pulse of present-day emissions on global surface temperature

Response after 10 years (H=10)

Response after 100 years (H=100)
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Solar Radiation

Climate Impacts

Cloud Cover
Vh" | Non-linear
nas - VOCs chemical reactions

Primary
Emissions NO,

Z;_@fa_

b0, P\ . PMys

CO

o

Air Qual

i_ b g

riable Effects and Feedbacks Due to Lockdowns

Cloud Scavenging

Secondary
' Pollutants

Wet Deposition

— & o e e
=; £ J:'k’." n,.
= Remdentlal ~ow
i E

Ground Measurements

Emissions Sources and Impacts
on Air Quality and Climate



lek-8: troposphere

Chemistry — Climate — Air Quality Interactions
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The atmospheric chemsitry processes
leading to secondary pollutant formation
(O3, aerosol) are highly non-linear
and depend on precursor mixture and
concentration, and e.g. temperature
and humidity

Trace compounds impact climate and
air quality — with SLCF contributing in
the same order maginitude to global
warming as CO, and aerosols posing
the global number one
environmental health risk

European green deal, Energiewende,
Verkehrswende and other policy
interventions to curb climate change
and improve air quality lead to new
technology with changed and/or
emerging new emissions
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Institute IEK-8: Troposphere

observation > process understanding > simulation > societal options

unresolved questions

global and regional simulations and

® self-cleaning of the troposphere;

® interaction of biogenic and
anthropogenic emissions;

® tropospheric ozone production;

® formation and aging of aerosol;

® night-time chemistry;

predictions

observation and simulation

® long-term tropospheric observations

® ground based, airborne measurements
(Zeppelin NT, drones, Mobilab, ...);

® atmosphere simulation chamber
SAPHIR, SAPHIR*

® plant chamber SAPHIR+

process understanding

¥ -
1AGHS Copermicus =)

parameterization of chemical, dynamical
and micro-physical processes
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IEK-8 research foci

Emission h atmospheric ﬁ Air Quality
transformation Climate

Focus:

Observation

erstanding

Long term observations of tropospheric composition change: passenger
aircraft as part of a global earth observation system
- European research infrastructure IAGOS AISBL

Radical chemistry and atmospheric oxidation processes in the lower
troposphere: oxidation capacity and trace gas degradation under changing
emissions; Actris National Facility; Actris Calibration Centers (NOx, VOC)
- Process understanding, Air Quality

Gas to particle conversion, particle formation, and ageing: quantifying of
aerosol processes and chemistry-climate links
- Anthroposphere — Biosphere — Atmosphere interaction, Air Quality

Global and regional impacts of atmospheric processes on tropospheric
composition and climate: operational chemical weather forecast, from
science to service

- Copernicus Atmospheric Service, DestinE AQ, GEO, WMO, IRCC

) JULICH

Forschungszentrum



IEK-8 research foci

ST1.2: Air Quality
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= Operationel ESFRI Landmark, AISBL

= Continuous in situ global observation of essential
climate variables: Temperature, H20, O3, CO, NOx,
CO2, CH4, aerosols, clouds.

» |Long-term operation (> 20 years)
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Zeppelin — a unique plattform for tropospheric composition studies

» Targeted research flights with high payload

» Ability to maneuver with high precision in
boundary layer

» Use of passenger flights for longer term trend
analysis with automated instrumentation

» Flexible deployment - ad-hoc campaign 2020:
Impacts of COVID-19 lockdown on regional air
pollution
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ACTR'S Aerosol, clouds and trace gases research infrastructure

Vision and Mission Observational platforms - reactive trace gases
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— pan-European research infrastructure —

Cloud in situ measurements

v' short-lived atmospheric constituents

— long-term trends and atmospheric processes

Trace gases remote sensing
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ACTRIS Calibration Centre for Reactive Trace Gases .
In Situ Measurements (Cigas) | A

State-of-the-art scientific and operational support

— Scientific and technological developments
— Measurement Guidelines

. Andrea Marcillo  Hariprasad Alwe  Achim Grasse  Christian Ralf Tillmann
— Regular audits NMHCs OVOCs VOCs Wesolek VOCs
_ Tralnlng and Consultancy e TD-GC-MS/FID * PTR-TOF-MS Instrument CiGas Lead
« PTR-TOF-MS  * TD-GC-MS/FID development

— Linking with other communities

Organizational structure

CiGas management
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State-of-the-art methodology for NMHC measurement and calibration LA
|
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