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' ¢ 2007 was the f/rst year m hlstory
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All agglomerations of the world with a population of 1 million inhabitants or more at the reference date 2009-01-01:

Rank Name English Name Country Population Remark
1| Takyd Tokyo lapan 33,800,000 | incl. ¥okohama, Kawasaki, Saitama
2| aeoul aeoul Karea [(2outh) 23,900,000 | Incl. Bucheon, Govang, Incheon, Se0nZnam, sUweoh
3| Ciudad de Meéxico Mlexico City Mlexico 22,900,000 | incl. Mezahualcoyotl, Ecatepec, Maucalpan
4 | Delhi Drelhi India 22,400,000 | incl. Faridabad, Ghaziabad
g | Mumbai Bombay India 22,300,000 | incl. Bhiwandi, Kalyan, Thane, Ulhasnagar
& | Mew York Mews York United States of &merica 21,900,000 | incl. Mewark, Paterson
7| %80 Paulo Sao Paulo Brazil 21,000,000 | incl. Guarulhos
8 [ Manila Manila Fhilippines 19,200,000 | incl. Kalookan, Quezon City
9| Los Angeles Los Angeles United States of America 15,000,000 | incl. Riverside, Anaheim
10| shanghai thanghai China 17,900,000
11 | Ssaka Qsaka Japan 16,700,000 | incl. Kobe, Evoto
12 | Kolkata Calcutta India 16,000,000 | incl. Haora
13 | Karachi Karachi Pakistan 15,700,000
,14 Guangzhou Canton China 15,300,000 | incl. Foshan
15 | lakarta lakarta Indonesia 15,100,000 | incl. Bekasi, Bogor, Depok, Tangerang
; 16 | Al-CQahirah Cairo Egvpt 14,500,000 | incl. Al-Jizah, Hulwan, shubra al-Ehayvmah
17 | Buenos Aires Buenos Aires Argentina 13,800,000 | incl. $an lusto, La Plata
158 | Moskva Mascaw Russia 13,500,000
19 [ Beijing Beijing China 13,200,000
20 | Dhaka Dacca Bangladesh 13,100,000
;21 istanbul Istanbul Turkey 12,500,000
21 | Rio de laneiro Rio de laneiro Brazil 12,500,000 | incl. Mova lguagy, 580 Gongalo
21 | Tehran Tehran lran 12,500,000 | incl. Karaj
24 | London London Great Britain 12,300,000
25 | Lagos Lagos Migeria 11,400,000
26 | Paris Paris France 10,000,000
27 | Chicago Chicago United States of America 9,650,000
!28 Shenzhen thenzhen China 9,400,000
29 |WWuhan Wiahan China Q9,000,000
30| Lima Lirna Peru 5,850,000
31 | Krung Thep Bangkok Thailand d,750,000 =
32 | Bogota Bogota Colombia 8,600,000 Source.
32 | Kinshasa Kinshasa Congo (Dern. Rep.) 8,600,000 Thomas Brinkhoff: City Population
54 | Lahoare Lahaore Fakistan 8,300,000 httD//WWW CitVDODUIation de
i - i
34 | Magova Magova Japan 5,300,000
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The main objectives of CityZen (1/2)

Quantify and understand current air poIIutlon in and around
selected megacities/hot spot reglons b

— distribution and evolution over time
— interaction across the different spatial scales

Estimate how megacities/hot spots influence climate change
— emissions of greenhouse gases, particles, precursors
— different spatial scales

— transport patterns
— chemical oxidation and biogenic emissions

Development of tools to estimate interactions between

~uvuamd ~ ~akial caalas .
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— modeling
— analysis of observational data
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The main objectives of CityZen (2/2)

Estimate the impact of future emission changes

— rapid growth in the population of megacities/hot spots

— increasing background of pollutants

— focus on ozone, particulate matter, and their precursors

Study mitigation options
— introduction of alternative fuels
— different public transportation options

— structural changes in population distribution

Provide technical underpinning of policy work

— both during and after the project has ended
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4 ™

- Focus on four selected emission hot spots

e BeNelLux and Ruhr area

e Po Valley

e Eastern-Mediterranean (Athinai, Istanbul, Al-Qahirah, etc.)
e Pearl River Delta (Guangzhou, Shenzhen, etc.) + Hong Kong
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i+ - Interactions between spatial scales
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L.+ ® local

~ e regjonal

E'--'u * global
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¢ air pollution 2 climate
e climate = air pollution
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% _ Case studies

:: e extreme summer of 2003 (NW and central Europe)
e extreme summer of 2007 (SE Europe)
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: Participating models !
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g © Global scale:

1 —  MOZART, ECHAM5-HAMMOZ, EMEP, OsloCTM2, TM4-ECPL
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i :
 Regional scale :

n — CHIMERE, EMEP, EURAD, Models-3/CMAQ (~0.5°x0.5°)

]|
 Local scale:

I} — CHIMERE, EMEP, EURAD, BOLCHEM , Models-3/CMAQ i

1 (~1x1 - 10x10 km? resolution) i
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Past — present - future

' i Weah TRE
pw * Trend studies for the last decade using both
m Observations and models

I « Process studies to calculate import and export

M fluxes from megacities

" . Future time slices for different emission

" scenarios (incl. mitigation)
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Warmer, wetter and more stagnant future cllmate
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Examples of climate-AQ interactions

[ (e.g. Jocob and Winner, 2009 and references therein)

E

— Higher temperature = ozone increase in polluted areas

— Higher humidity = decrease in background ozone in the
background

— Higher temperature > more sulfate (more SO, oxidation),

less nitrate (more evaporation)
— Changes in precipitation frequency =2 changes in PM

— Changes in PBL height and convection (=2 mlxmg) forest
fires (sources of CO, PM, ...)

9 GCM/CTM studies for 2030-2050 and further

analyses of 2003 and 2007 summers in Europe
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model groups
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Model experiments to look at -
scale interactions

Boundary conditions derived from global
models to be used in finer-scale models

Tt E RAaeE

Improved pollutant export in global models by
using output from finer-scale models

Nesting options (one-way or two-way), to be
done by individual models that have this
capability
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Tracer transport experiments to be done by all
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« Data set of tropospheric columns of NO2, SO2, HCHO, andF )
OCHCHO over selected areas from GOME, SCIAMACHY and
i GOME-2 (1995 - 2009) . o
m » Data set of aerosol optical depth over selected areas from SeaWIFS .
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Example: BeNeLux+Ruhr emissions 1998-2006 (EMEP) [kuyr
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Just a warm-up...

1,
| | | | SO4 (norm.)
g
HI ||"j| / 1{1 | lh{ \‘\ L
a2 J' |'l I m ] P
04 411 -' '1r || ” J| | V:“ '| |V.\_.': | u
Example: BeNeLux+Ruhr surface T \/
concentrations 1998-2006 (EMEP UM) "= = = = = = e e =
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SPECIFIC EPISODES: PM10, Jan 15, 2006

Base Case Scenario: no Emi-GER Base - noEmi-GER
PM10M 15.01.06 12.00 UTC |[ug/m?| PM10M 15.01.06 12.00 UTC |ug/m?| aht—hid [,ug/m"]
LAYER 1 (ca. 0-36 m) LAYER 1 (ca. 0-36m) LAYER 1 (ca. 0-36 m)

AHT aht  TIME: 15.01.06 12.00 UTC H1D hid TIME: 15.01.06 12.00 UTC AHT hid TIME: 15.01.06 12.00 UTC
CIEEETT O [T Ol O OO e .
2 5 10 20 30 50 70 100 150 2 5 10 20 30 50 70 100 150 -5 5 10 15 20 25 30 40 50

Transport dominated episode over North-Rhine-Westphalia,
PM10 concentrations in NRW mainly due to inflow from south

FRIUUK - partner #6



Institute of Marine Sciences (IMS)
Middle East Technical University (METU)

Sampling Sites

Istanbul (Mega City)
Sinop (Small City)

Gokceada (Island)
(Imbros)

Erdemli (Rural)

Collaborator Universities:

| : Istanbul Technical University
G: Istanbul University

S: Sinop University

METU - partner #12



Sampling

Samplers are ready for aerosol collection at 4 sites (Erdemli, Istanbul, Imbroz, Sinop)

Analysis (at ECPL)
lon Chromatography : Na*, NH,*, K*, Mg?*, Ca?*, CI-, Br, NO;, C,0,%, SO,%, MS

Inductively Coupled Plasma Mass Spectrometry (ICP-MS) : Al, Fe, Mn, Ca, Cr, Cu,
Zn, Pb, Cd

Thermo-optical Carbon analysis: OC/EC

METU - partner #12
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VIRONMENTAL RESEARCH AND"
USTAINABLE DEVELOPMENT

HATIOHAL CHSERVATORY OF ATHENS

» Parameters collected: NO, NO2, O3, SO2,
CO, PM10 since 1984 (when available)

» Trend analysis, comparison with Istanbul and
Cairo Air Quality levels and comparison with

satellite data

NO?2 - Selected Athens Stations | — Urban
—— semi-urban

oé 100 urban background
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Monthly Averages of O3 (ug/m3)

160

03 - Selected Athens Stations — urban

—— semi-urban

140 -
120 -

urban background

100
80 -
60

40 A
20 -
0

 e—
——

i
MVW,

1983

1988

1994 1999 2005 2010

(NOA) National Observatory of Athens, Dr. Evangelos Gerasopoulos, egera@meteo.noa.gr
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Scattering and Absorption coeff (Mm'l)
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» Continuous monitoring of aerosol optical
properties e.g. AOT, scattering and absorption
coefficients for the study of the climatic role of
aerosols in the area

—— Scattering
—— Absorption

PM2s (ug/m3)

14/2/09 16/2/09 18/2/09 20/2/09 22/2/09 24/2/09 26/2/09 28/2/09 2/3/09 4/3/09 6/3/09

%, INsTITUTE OF ENVIRONMENTAL RESEARCH ANDY
b SUSTAINABLE DEVELOPMENT
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Dust events

Sl T S Y
2/3/2008 1/4/2008 1/5/2008 31/5/2008

30/6/2008 30/7/2008 29/8/2008

200 +

Local pollution
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2/3/2008 1/4/2008 1/5/2008 31/5/2008  30/6/2008  30/7/2008  29/8/2008

» Continuous daily sampling of PM10 and PM2.5 and
chemical analyses at Penteli, Athens (urban background) since
March 2008 for studying Athens outflow and its contribution
on regional background

(NOA) National Observatory of Athens, Dr. Evangelos Gerasopoulos, egera@meteo.noa.gr NOA - partner #15
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“ CityZen integrates different spatial scales both in
observations, emission inventories, and modeling

W focus on air quality and interactions with climate in

p the past, present and future

u. good progress within the participating groups
|

e Interaction between the different scale ‘communities’ *

' ﬂ »still In the planning stage, but about to start

¥ please visit http://wiki.met.no/cityzen/start or contact

g Mmichael.gauss@met.no
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