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The World: Population Density, 2000 GPW [v3]

Gridded Population of the World

Persons per km e
CIESITN

Colrtambia University

Copyright 2005. The Trustees of Columbia University in the City of New York.
Source: Center for Intemational Earth Science Information Network (CIESIN),
Columbia University; and Centro Intemacional de Agricultura Tropical (CIAT),
Gridded Population of the World (GPW), Version 3. Palisades, NY: CIESIN,
Columbia University. Available at:  hitp://sedac. ciesin.columbia.edu/gpw.
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id h . . . Jdundr MY
T The main objectives of CityZen dE
m !? :
= 5‘ * Quantify and understand current air pollution
~ in and around selected megacities -
el
m _  ° Development of tools to estimate interactions *
~ ~ between different spatial scales :
L
e, b Estimate how megacities influence air quality =
- =~ and climate, locally and globally :
5 ;
- -4 « Estimate how megacities are responding to ;
&2 climate change .
I T i
s ¢ Estimate the impact of future emission change, |
4 :"-,.a_ ~including mitigation options i
q:l =+ ¢ Provide technical underpinning of policy work
I-—"- . | i _
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W Emission inventories in CityZen
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« 1998-2007 in Europe: EMEP data (50><50 km?) spatlally regridded
- to 10x10 km? using GLOBCOVER data: INERIS, EMEP i
i Pt 72N W 104
gy ° Fine-scale data sets: £ ffﬁﬂﬁf -
N B
— LANUV (Rhine/Ruhr area) EHd4EAHE
El ; "} / -1
fﬂ'\ ¢ P a?
% H
T — ARIANET (Po Valley) J\Z Wi ) ? L
\?{}\?“‘A*PM%»- -
“ | A :ET&;{L ) L =
— AUTH, Istanbul TU and o A “‘\i’?%? o
[ Bogazici Univ. (Istanbul) FTILE «’} ool B D
! = g 5 Lng T 1o
. r =
[ i

« 1998-2007 global: based on EDGAR and the RCP scenarios
4 produced for IPCC-AR5: CNRS

* Future projections, including mitigation options: [IASA, CNRS

Il . possivle cooperation with MACC and MEGAPOLI I
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Emissions in Istanbul (EMEP emissions = 1)
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_E_nvironment, 2009, submitted.

438

Baseoron data from Markakls K., U.im, A Unal, D. Melas, O. Yenigiin, S.
incecik: Compilation of a GIS based high spatially and temporally resolved
emission inventory for the Greater Istanbul area, Science of the Total
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2 - R
I\/Iodels participating in CityZen |
1 e : r 1 ﬁ ‘i’l
Global scale: L
—  MOZART, ECHAM5-HAMMOZ, EMEP, OsloCTM2, CAM-Oslo, *
TM4-ECPL (~1°x1° resolution) ’
Regional scale: :
— CHIMERE, EMEP, EURAD, BOLCHEM, Models-3/CMAQ,
WRF-Chem (~0.5°x0.5° resolution)
Local scale: i
— CHIMERE, EMEP, EURAD, BOLCHEM, Models-3/CMAQ, 1
WRF-Chem (~10%10 km? resolution and finer) -
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| Nesting over Rhine/Ruhr: The EURAD system

Europe
ds =125 km

l

o# Jauped — MNNIY4

Central Europe

ds =25 km
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Urban
ds =1km
Eé{,’s",ﬂ,,? www.riu.uni-koeln.de Michael Memmesheimer (FRIUUK)



| Zooming over BeNeLux: The CHIMERE model |

Refine the grid from 0.5° to 0.1° resolution over a specific region
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Guillaume Siour (INERIS/LISA/ADEME), Bertrand Bessagnet (INERIS)
Laurent Menut (LMD/IPSL-CNRS), Frédérik Meleux (INERIS), Laurence Rouil (INERIS)



| Nesting over London: The WRF-Chem model |

Os-col rel. diff. (%), 0-2.8 km. TP: 1. Run: 100%*(A-B)/B. Res: 9 km.
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O, changes caused by
London emissions (%)

South-North direction (degrees N)

July 23 — August 1, 2003
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West East d|rect|on (degrees E)

Os-col rel. diff. (36), 0-2.8 km. TP: 1. Run: 100%%6*(A-B)/B. Res: 81 km. Os-col rel. diff. (36), 0-2.8 km. TP: 1. Run: 100%*(A-B)/B. Res: 243 km.
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Jdivind Hodnebrog (UiO), Frode Stordal (UiO), Terje Berntsen (UiO)
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Measurements in CityZen |
.y 1 eI M
- Satellite |
—  GOME, SCIAMACHY, GOME-2, OMI, ... : IUP-UB
—  TOMS, MODIS : ECPL ‘
— |ASI, ACE, CALIPSO : CNRS |
« Ground-based
— CityZen partners in the four selected hotspot regions to provide '
continuous measurement data and field campaign results
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The Eastern Mediterranean hot spot region:
Location and population density

‘ | Thessaloniki
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Large citiesi/ Megacities

Mihalis Vrekoussis , 2009 IUP-UB — partner #5




Satellite picture
(SCIAMACHY)

IAMACHY N I - 2 -Dec 2
448(?. trop Ozcoumns Jan 2003 - Dec OOSVCNO2
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Mihalis Vrekoussis , 2009 IUP-UB — partner #5




Frends

Linear regression of VCD,,:
2003 to 2007
| - Istanbul

SCIAMACHY trop. NC

_‘ S3e8 Pop. growth rate =4%

Latitude

| . airo
Pop. growth rate = 3.5%

Mihalis Vrekoussis , 2009 IUP-UB — partner #5



Ozone trends in Athens
(from annual average values)
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National Observatory of Athens, Dr. Evangelos Gerasopoulos
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ANNUAL MEAN AOD

Synergistic use of MODIS and TOMS Aerosol
Optical Depth (AOD) observations

Latitude

MODIS-Terra (2000-2005)

Hatziannastassiou, Gkikas, Mihalopoulos et al., JGR 2009




AOT

AOT

ECPL — partner #9

Anthropogenic pollution = MODIS - TOMS

— MODIS-Terra
- = -MODIS-Agua
Absorbing
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Hatziannastassiou, Gkikas, Mihalopoulos et al., JGR 2009
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What s new? — The way forward

- T " H ! .l' i T:'.'i s
- focus on
m — scale-interactions, non-linearities

m —AQ-climate interactions, mitigation scenarios

m+* what makes a megacity special?

B _heatisland effects, chimney effects, population
I exposure, infrastructure, living habits

"« integrated use of observations and modeling

| .
_+ collaboration encouraged

m° --- See also http://wiki.met.no/cityzen/start
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