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Objectives�of�CityZen
� Quantify�and�understand�current�air�pollution�in�and�
around�selected�megacities

� Development�of�tools�to�estimate�interactions�between�
different�spatial�scales

� Estimate�how�megacities�influence�air�quality�and�climate,�
locally�and�globally

� Estimate�how�megacities�are�responding�to�climate�change

� Estimate�the�impact�of�future�emission�change,�including�
mitigation�options

� Provide�technical�underpinning�of�policy�work



Issues within air�pollution and�climate
change research addressed by�CityZen

� Scale interactions
� Emission�data�sets�and�scenarios
� Observing�and�modelling trends
� Modelling future�development
� Aerosol�cloud interactions

� Mitigation�options�and�links�to�policy�making
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Studies�focusing�on�the�
present�and�recent�past

Time series of tropospheric NO2 above Central Eastern China observed 
from satellite (GOME and SCIAMACHY instruments) from 1996 to 2010.
Source: CityZen partner University of Bremen. 



CityZen partner IUP-UB
Konovalov et al., 2010

Moscow

� 1998-2007 Europe: EMEP (50×50 km2) spatially regridded to 
10×10 km2 using GLOBCOVER data: INERIS (� “INERIS-EMEP”)

� Merging fine-scale data sets into large scale data sets:

� LANUV (Rhine/Ruhr area)

� AUTH, Istanbul TU, and
Bo�aziçi Univ. (Istanbul)

� 1998-2007 global: based on the RCP scenarios produced for IPCC-
AR5 (0.5°×0.5°) and ‘MACC-TNO’: CNRS (“MACCity”)

CityZen emission�inventories�(present)



Merging�regional�and�global�emission�data

CityZen – anthropogenic emissions of NO in 1998 (EMEP/RCP)

C. Granier et al, CityZen partner CNRS

EMEP�results

Effect�of�a�10%�emission�reduction.
Surface�ozone�summer�seasonal�mean�(change�in�ppbv).

-0.52 … +0.14
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-0.18 … +0.56
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Studies�focusing�on�the�future�
(2005�2030�2050)



IIASA�Global�Energy�Assessment
Emission�scenarios�for�2005�2050

� GEA�Frozen�Legislation�(unrealistic)
� no�change�in�pollution�policies�relative�to�2005
� no�change�beyond�year�2005�technologies
� no�change�in�energy�access�policy

� GEA�Reference�case�with�CLE�(“CLE�high”)
� no�specific�policies�on�climate�change�and�energy�access,�
but�full�implementation�of�all�current�and�planned�air�
pollution�legislation�world�wide

� GEA�Sustainable�policy�with�CLE�(“CLE�low”)
� full�implementation�of�all�current�and�planned�air�
pollution�legislation�world�wide

� moderate�energy�access�policy�(clean�energy)
� stringent�climate�policy�(limit�to�2�degree�global�
temperature�increase�by�2100)

� gives�an�indication�of�co�benefits�of�combining�policies�
on�climate�change,�energy�access�and�air�pollution



Norwegian Meteorological Institute met.no

Changes in ozone

Left: Daily maximum surface 
ozone, 2000-2010.

Right: Change until 2040-2050, 
Effect of climate change only.

… effect of climate change and
emission change (left: GEA high 
CLE, right: GEA low CLE)

Examples�of�climate�friendly�Air�Quality�measures
Technical�measures�for�black�carbon�mitigation

1. Replacing�traditional�coke�ovens with�modern�recovery�ovens,�
including�the�improvement�of�end�of�pipe�abatement�measures�(in�
developing�countries)

2. Replacing�traditional�brick�kilns with�vertical�shaft�kilns�and�Hoffman�kilns�
where�considered�feasible�(in�developing�countries)

3. Introduction�of�improved�biomass�cook�stoves in�developing�countries

4. Wide�scale�introduction�of�pellets�stoves�and�boilers in�the�residential�
sector�(in�industrialized�countries)

5. Diesel�particle�filters for�road�vehicles�and�off�road�mobile�sources�
(excluding�shipping)

6. Particle�control�at�stationary�engines



Model�experiments�with
‘IIASA�ratios’
[1] GEA high CLE
[2] GEA high CLE with IIASA ratios in megacity areas
[3a] GEA high CLE with IIASA ratios everywhere
[3b] GEA high CLE with same emission delta per country as 

in [2] evenly distributed over the country
[4] GEA low CLE

Pattern of NOx emissions in the 
GEA “high CLE” case in 2030
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CityZen partner INERIS



Applying�the�emission�ratios�
(zoom�on�Europe)
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Augustin Colette, CityZen partner INERIS

European averages

• EMEP model simulations
• different scenarios
• signal from climate change
• inter-annual variability

‘hot off the press’ Agnes Nyiri, met.no
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CAM-Oslo - Aerosol lifecycle schematic –
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New experiments

• What if there were no emission hot spots? (but still the 
same activity level)
– redistribute emissions of particles and particle precursors from

fossil fuel use evenly within 40°S and 60°N over land areas
after 1980 and compare to a CMIP5 ’best simulation’ (1850-
2100), to be done in April

• What about mitigation options?
– run at least two IIASA scenarios, ‘GEA low CLE’ and 

‘GEA high CLE’


