EionetReportc ETC/ATN2021/20

Europeanwide city levehir qualitymapping

Evaluation of the current mapping methodologith respect to
the level of cities andNUTS3inits and suggestions for futur

December2021

Authors:
Horalek JaiCHM), Philipp SchneidgiNILY, MarkétaSchreiberovdCHM),

Pavel Kurfirs(CHM), Laure Malherbe (INERIS)

ETC/ATNI consortium partners:

NILUg Norwegian Institute for Air Research, Aethémited, Czech
Hydrometeorological Institute (CHMI), EMISIA SA, Institut National de
f QIYDPANRYYSYSyil LyRdAGNARASE SG RSa N ] “
Barcelona (UAB), Umweltbundesamt GmbH (WAdsfera Innova, — To:i‘::"é':::r:“::‘:‘i’:sgt"ﬁ?:;y 1}\ )
Transport & Mobility Leuven NVNIT) transport, noise and industrial pollution "’



EionetReport¢ ETC/ATNI 20220

Qover designEEA
Cover phota Polluted Prague. lllustration of urban air qualidownloadedrom Pixabay.
Layout:ETC/ATNI

Legal notice

The contents of thipublication do not necessarily reflect the official opinions of the European Commission or other institutions
of the European Union. Neither the European Environment AgeheyEuropean Topic Centre on Air pollution, transpodise

and industrial pollubn nor any person or company acting on behalf of the Agemdje Topic Centrés responsible for the use

that may be made of the information contained in this report.

Copyright notice
© European Topic Centre on Air pollution, transpoiseand indugrial pollution, 2021

Reproduction is autharéd, provided the source is acknowledged.
Informationaboutthe European Union is available on the Interngcan be accessed through the Europa server
(Wwww.europa.ey).

The withdrawal of the UniteBingdom from the European Union did not affect the production of the report.
Data reported by the United Kingdom are included in all analyses and assessments contained herein, unless otherwise indicated

Author(s)

JanHorélek Markéta Schreiberova, Pavel KurfirSzech Hydrometeorological Institute (CHMie¢hig
Philipp Schneider: Norwegian Institute for Air Research (Nlbotway)

Laure MalherbeNational Institute for Industrial Environment and RBRERIS, France)

ETC/ATNI c/o NILU
ISBND78-82-9375250-9

European Topic Centre on Air pollutiarensport noiseand industrial pollution
c/o NILUg Norwegian Institute for Air Research

P.O. Box 100, N@027 Kjeller, Norway

Tel.: +47 63 89 80 00

Email: etc.atni@nilu.no

Web: https://www.eionet.europa.eu/etcs/eteatni



mailto:etc.atni@nilu.no
https://www.eionet.europa.eu/etcs/etc-atni

Contents

ST 10 =TSR 4
F o T 1Vl (=T [ [T 1T ] = PP 5
R 101 o o [F{od 1o o PP PPOPPPPRPP 6
2  Methodology and iNPUL data.............ccocciiiiiiiirer e e e e e e e e e e e e e e 7
A% NV F= o] o [o TR 0=11 1o o (o] [0 1Y 2PN 7

2.2 Uncertainty estimation ath comparison of different approaches......................... 8

P T o o101 = Lo =3 4 010 1< U = O 9

2.4 Current and proposed approaches for City ranking...........ccccccvvvevieeiiiniiiinneeennnd 9

T 0] 010 A 1 - PP O PP PPPPPR PP 11
3.1 Air quality MONITOMNQHALAL .......eeeriieiiiiiiiiei e 11

3.2 Modelling and other ProxXy datal...........coooiuviiiiieeiniiie e 11

3.3 Regular air quality mapping data..............cooeeiiiiiiiiieeeerer e 12

3.4 Geographical dataf cities and NUTS3 UNILS..........cuvriiiiiiimiiiirieiieeiieeereeeeeeeaeeenn 12

4  Comparison between measurement and mapping data for cities and NUTS3.unitd4
4.1 Cities of the Urban AUIL...............uuiiiiiiiiiiiiieiieeree e 14

I I = USRS 14

N = Y SRS 18

Nt I T\ T SUSEPP 21

S © ¥ o] [T TP U U TPPPTPPR 24

4.2 NUTS3 UNIES.ciiiiiiiiiiiiee ettt e e e e e et e e e e e e e ennnb e eeaeeeeenneneees 27
N N = Y RO PRST 27

A =\ SRS 28

e T\ R USEPR 30

B.2.4  OZONE ...ttt ettt e e e e e e e e ee s 32

5 Alternative dealing with rural, urban background and urban traffic stations............ 34
5.1 Rural and urban/suburban background statians...............cccccceviiiiiiiiiiiieeeenene.. 34

S0 I O | RO 34

S0 I N P EURSSEPR 35

B.1.3  OZONE ...ttt aaaeaane 35

5.2 Urban/suburtan background and traffic stations..........ccccccvveeeee 36

I N = T EEEUR S 36

I @ SRR SSUPPRN 37

6 Potential approaches for carrying outyelevel mapping at the European scale........ 39
6.1 Use of UEMEP model data...............coooiiiiiiiiiet e 39

6.2 Geostatistical dOWNSCAING........cooiiiiiiiiiiiiie e 40

6.3 Low-cost sensor networks for urban air quality Mapping..........cceeeeeeeiniuvnneeee.s 42

6.4 Other potential apProacChes..........ccuvvvveiiiiiiiiiiiiee e A3

7 Conclusions and recomMmMENAtiONS............uueeiiiiiiiiiiiiiieiiee e 44
L] (=] (= o == R 45
Annex 1 Numerical results for Cities of the Urban Audit..............cccociiiiiiiiiiiiiiiieieeeee, a7

EionetReport¢ ETC/ATN2021/20



Summary

Thereport evaluates current air qualitymapping methodology with respect to citgnd NUTSBevels
mapping. For the cities of the City Audit and the NUTS3 units, a comparison between the
measurements and the mapping data has been carried out. Based on the results of the analysis, it can
be gated that the current mapping can be used at the @tyd NUTS&vek across Europe, for all
examined pollutants (i.ePMyo, PMs, NQ and ozone), despite a mild smoothing effect at locations of

the measurement stationsf the agreement of the predied and observed values should be improved,

a potential methodological adaption might be applied, i.e., a fpvetessing correction based time

kriging residuals, namely by interpolating them by some exact interpolator, which respects the
measurement vales.

For allcities of the City Audithe populationrweighted concentratiorbased on the mapping results
have been calculategs a potential new approach for the city ranking. The results have been compared
with the average of the stations located in thelevant city as used in the current city ranking. Based
on the analysis, it seems that while the averaged measurement data from the background stations
provides a superior information for the whole city in general (when the measurement error is
neglected)the populationrweighted concentration also fairly wetpresensthe whole city(albeit a
certain smoothing effect of the interpolation) and gives a consistent information for all cities, including
those without station measurements. Thus, this indicasmecommended for further evaluation for

the city ranking index.

Apart from this,few potential improvements of the mapping methodology have been examiAed.
first, the alternative mapping variant using the joint rtzaban background map layer creatbdsed

on all background stations has been compared with the current vaxisinig the merge of the rural
and the urban background map layéos three pollutants (for Pib, NQ and ozone). It has bedound

that this alternative mapping variardoes not inprove the mapping methodologyNext to this,
alternative treatmens of the background and traffic statioria the urban areas have been examined
for PMip and NQ. It has been found that an alternative adjustment of the urban traffic map layer
slightly improves PM (not NQ) mapping.Potential application of this slight improvement should be
evaluated in relation to increased demandingness af improved mapping proceduréduring the
analysisit was confirmed thaurban traffic areas are urmtestimated in the final 1x1 kfimaps. For
future, if the urban traffic areas should be better represented in the final maps, an increased map
resolution (e.g. 100x100 hinstead of the current 1xkm?) is recommended.

Several possibilities of future deegiment towardsthe Europearwide city level mapping in a fine
resolution have been suggested. This includes applying the existing methodology but exploiting a high
resolution model output (e.g. from the uEMEP model), downscaling of the existing spatslusiag

a geostatistical downscaling technique in combination with-fieeolution proxy datasets, and the
exploitation of existing lovzost sensor networks for providing additional information within a city in
areas that is not adequately covered by titiahal air quality stations.
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1 Introduction

The routinely used data fusion air quality mappihtpralek et al., 2@and references thereinjvas
developed for estimating Europeamide and countrywide exposureCurrently, a need for consistent
information at NUTS3 and city levels across Europe has emerged, becaasedhalitymonitoring
andmodelling background information has evolved substantially since the mapping methodology was
developed. Apart from this,a city ranking index has been recently suggested, based on the
measurements within the citiedNeverthelessan improvedcity ranking inicesbased on the spatial
maps might be developed, if the maps are consistent at the city level.

For thesereasons, the current mapping methodology has bebackedwith respect to the cityand
NUTS3evels mappingFor the cities of theUrban Audit and forthe NUTS3 unitsa comparison
between the measurements and the mapping dh&sbeen carried out Due D the short-term aim to
improve the city ranking, more detailed analysis for the citiethe UrbanAudit have beerexecuted
compared to the NUTS3 unifBhe analysis has been performed for ig&hnual average, PMannual
average, N@annual average and the ozone indicator 93.2 percentile of daily maximbhouBy
means, based on 2019 data.

Potential improvements of the mapping methodolo@dgr both the NUT$and the city levelshave
been examined. Specificallglternative treatments of rural and urban stationbas been evaluated
The analysis has been performed for #&hnual average, N@nnual average and the ozone indicator
93.2 percentile of daily maximumt®urly means, based on 2019 data.

In addition the report suggestgpotential future developments concerning the Europeaide city
level mappingA need of a more fine spatial resolution compared to the current 1x1 dad has
emerged. Specificallfor the purposes of thentegrated assessment of noise and air qualitieuope,
consistent air quality maps for European citi@sa100x100 metres grid (i.e., in the same resolution
as the noise maps) are required. Several possibilities of future development to&ardpearwide
city level mappin@t a fine spatialresolution have been suggested.

Chapter 2 describes the methodology a@kapter 3 showthe input data appliedChaptedt examines
the comparison between the mapping and the measurendatt for the cities and the NUTS3 units.
Chapter5 presentsan alternaive way of dealing with rural, urban background and urban traffic
stations. Chapteb introduces potential approaches faity-level mapping at the European scale
Chapter7 gives conclusions and recommendationBeAnnex presents numericegsultsfor the cities

of the Urban Auditataset
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2 Methodology and input data

2.1 Mapping methodology

The basic mapping methodologppliedisthe Regressio Interpolation¢ Merging Mappingd RIMM)
asroutinely used in the spatial mapping unddre ETC/ATN(Horalek et. al., 2022)t consists of a
linear regression model followed by kriging of the residuals from that regression model:

@i o OO i O i E oo i —+u (2.1)
where @ i is the estimated concentration at a pois,
0O Qi is the chemical transport modéCTM)data at points,,

X(s00 2 X(%) aren-1other supplementary variables at poist

C, a, &> 2 X 2arelthen+1 parameters of the linear regression model calculated based on
the data at the points of measurement,

-+ is the spatial interpolation of the residuals of the linear regression model at
point s, based on the residuals at the points of measurement.

For different pollutants and area types (rural, urban background, #ordPM and N®@also urban
traffic), different supplementary data are used.

The spatial interpolation of the regression residuals is carried out using ordinary kriging, according to

—+u B _-i withB _ p, (2.2)
where —+H is the interpolated value at a poiss,
N is the number of the measurement points used in the interpolation, which is
FAESR o6laSR 2y GKS GFENAZ2ANI YT Ay Lye@
'(s) isthe residial of the linear regression model tite measurement poins,
<42 X are the estimated weights based on the variogram, see Cressie (1993)

The variogram (as a measure of a spatial correlation) is estimated using a spherical function (with
parametersnugget, sill, range For details, see Horalek et al. 220and references there)n

For PMo and PM:s, prior to linear regression and interpoian, a logarithmic transformation to
measurements and CTdUtputis executed. After interpolation, a battansformation is appliedFor
motivation, see Horalek et al., 2010.)

In the case of Phk, in the mapping procedure we also use data frorcatiedpseudo PMss stations

These data are the estimates of PMoncentrations at the locations of Rbktations with no PMls
measurement, based on the linear regression model calculated based on the data at the points of
stations with both PMlsand PMo measurementsFor details, see Horalek et al. (2022).

Separate map layers aoeeated forrural backgroundurban backgroundndurban trafficareas on a

grid at resolution of 1xkm? (for PM and Ng andfor rural and urban background areas on a grid at
resolution of10x10 km (for ozone). The rural background map layer is based on rural background
stations, the urban background map layer on urban and suburban background stations and the urban
traffic map layer is based on urban and suburban traffic teti

The separate handling of the rural and urban background map layers is based on the assumption that
the estimated rural map layer value is lower (RN NQ) or higher (ozone) than the estimated urban
background map layer value. In ardas., grid ells)where this criterion does not holdboth the rural

and the urban background map layers asebstituted bya joint urban/rural background map layer
(created using all background stations regardless their tygme) suchadjusted rural and urban
background map layeiare further appliedSpecifically, these layers are adjusted according to

EionetReport¢ ETC/ATN2021/20 7
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w i @ i for i O i ord i @ i w i
@ i fore i O i and® i @ i
w W i for® i O i ord i @ i @ i
@ i fore i @ i and® i @ i (23)
where @ 5o+h s the estimated concentration in a grid cglfor the adjustedrural maplayer,
® i Isthe estimated concentration in a grid celfor the adjustedurban
‘ backgroundnaplayer,
Qi is the estimated concentration in a grid cglfor the rural maplayer,
QO i is the estimated concentration in a grid cglfor the urbanbackgroundmap
layer,
® i is the estimated concentration in a grid cglfor the joint urban/rural

background map layer

The separate handling of the urban background and utkeffic map layers for PMand NQ) is
based on theassumption that the estimated urban background map layer value is [thaarthe
estimated urbartraffic map layer value. In areas where this criterion does not hblglurbantraffic
map layetis substitutedby the urban background map layend suchadjusted urbartraffic map
layeris further applied Thus, the urban traffic map layer is adjusted according to

w (A I for i w i
w i ford i w i (2.4)
where @ 40t is the estimated concentration in a grid celfor adjustedurbantraffic maplayer,
[AJ is the estimated concentration in a grid cglfor urbantraffic maplayer.

Alternative adjustment of the traffic map layer is examined in thpore(Sectiorb.2), according to

W i [AJ for @ i QO i or®w i Qi QO i
w i foro i O i and® i Qi (25)
where @ i is the estimated concentration in a grid cwlfor the joint urban backgrounetraffic

map layer (created based on both background and traffic urban/suburban stations).

Subsequently, the separate map layéas created alx1km? resolutionor 1x1km? resolution in
dependence on a pollutangre merged into one combined final map at k? resolution(for all
pollutants) according to

wi p o i dD I 0P p O i dI®d P 0P W g
for PM and N@
@ i p O i v i O i i for ozone (26)
where @ i is the resulting estimated concentration in a grid sefbr the final map,
w i ,0 i ande® i are the estimatedtoncentration in a grid cedh
for the adjustedrural, urban background anatban trafficmap layer, respectively,

0 i is the weight representing the ratio of the urban character of the gridssell

0 i is the weight representing the ratio of as exposed to traffith a grid celk..

The weightvy(s) is based on the population densifip 1x1 knd resolution) while the weightvr() is
based on the buffers around the roads. For details, see Horalek et al §pd2eferences therein).

2.2 Uncertainty estimaion and comparison of different approaches

The uncertainty estimatioand the comparison of different approachesthe European mais based
on crossvalidationand a simple comparison between theeasurementlatain the station pointand

EionetReport¢ ETC/ATN2021/20 8



the estimated values of the 1x1 Kngrid cells The comparison is performed either based on the
individual stations or based on the average of the station values in a given city or NUTS3 unit.

The predicted and measurement values are compared using statistical indiaatissatter plos. The
main indcatorsusedareroot mean square error (RMSEglativeroot mean square errofRRMSE) and
bias (mean prediction error, MPE):

YO YO -B Qi i (27
YYD YO—& nn (2.8)
OQDHIOO -B  Hi O (29)

where @i is the air quality measureiddicator valueat thei" pointt A I' mMX XI b
O is theair qualityestimated indicator value at thi& point using other information,

without the indicator value derived from the measured concentration atithgoint,
4 is themeanof the indicator valueZ(sO = ¥)Jasniéasdred apointsA I M~ X I
N is the number of the measuring points.

Other indicators aré® and the regression equation parametestopeand intercept following from
the scatter plot between the predicted (using cresaidation) and the observed concentrations.

RMSEnd RRMSghould be as small as possible, bias (MP&i)ldre as close to zero as possible, R
should be as close to 1 as possible, slaghould be as close to 1 as possible, and intercegbiould
be as close to zero as possible (in the regression equgtioa.x + )

Additionally, indicator$AC50%for PM and ozone) anBAG0%(for NQ) are usedwhich show the
fraction ofthe predicted gridded/alues in the points of measurement statiamgside+50%or +30 %

of the measuredvalues.This indicator isnotivated by the uncertainty data quality objective for
modellingwhich is 50%for PM annual averages and ozon&@ur averages and 3% for annual N©
averages, seBirective 208/50/EC EC, 208). FAC50% and FAC30% should be as small as possible.

2.3 Population exposure

Based on the concentration maps and the population data, the populatieighted average
concentrations for individual cities and NUTS3 units have been calcuatearding to

4 B

w 5 (2.10)
where Goopw_avdS the populatiorweighted average concentratidn a given year

p(@) isthe population in théth grid cell,

c(i) is themeanconcentration in thd-th grid cell (based on thair qualitymap),

N is the number of grid cells the individual city or NUTS3 unit

2.4 Current and proposed approaches for city ranking

Currently, the EEABuropean city air quality view€¢EEA, 2021) ranks cities of the Urban Audit based

on theaverage of the annualggregated measurement data from all urban and suburban background
stations located in the relevant cit@dnly stations with annual data coverage of at least 75 percent are

used. The current city ranking is based on the 2Mnnual averageln principlethe similar ranking

might be calculated for other pollutants as we&lspeciallyfor NG and potentiallyalsofor ozone).The

current city ranking is based on the average resulthefdst two years for the relevant cityFor the

last year, the no® | f A RI-0-BRG 8 ézLJ ANJ ljdz- £t Ad& RFEGI | NB dzaSRX
validated air quality data
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The proposd approach for city ranking is based on the populatigighted concentration of the
relevant citybased on the mapping resulfsee Section 2.3Again, i might be calculatedor different
pollutants. The motivation for the proposed approach is thianight better represent the whole city
(while the measurements are quite randomly located in the city area). It takes into account both
background and traffic areg# the case of PM and NODANd it can be calculated also for the cities
with no measuremen A potential weakness of this approach is that the spatial maps smibeth
measurement values(Thus, thesmoothing effect of thekriging interpolation is examineth this
report, see the main analysis of Sectiot.$.

In this report, the concentration valueslculated for the current and the proposed approasiiar
different pollutants are briefly compared, based on the 2019 data (s#e additional parts of
Sectiord.1).

EionetReport¢ ETC/ATN2021/20 10



3 Input data

Allinput data usedior mapping arg¢he same as ioralek et al. (2022Apart from this, geographical
data of cities and NUTS3 units have been used.

In all calculations and map presentatioiise EEA standard projection ETRE8EA5210 (also known

as ETRS89 / LAEA Europe,wwe®.epsg.id is used. The mapping domain consists of the areas of all
EEA member and cooperating countries, and other microstates, as far as they fall into the EEA map
extent Map_2c (EEA, 2018). The mapping area covers the whalpezapart from Belarus, Moldova,
Ukraine and the European parts of Russia and Kazakhstan.

3.1 Air quality monitoringdata

In terms ofair quality measurements, thevalidateddata from the Air Quality ®eporting database
(EEA 2021a)supplemented with several EMEP rural stations from the database EBAS (NILU, 2021)
have been usedrhe annual aggregation for 20194t#eenapplied namelyPMo annualmean[ug-m

%, PMzs annual mean [pg-m°], NG annual mean [ug-m?] and ozone indicator93.2 percentile of
maximum daily &our means[ug-m?]. Only data from stations classified background(for all types

of area, i.erural, suburban urban) are used for ozone, while f&Vho, PMs and NG, in additionto

the background stations, also stations classifiettat$ic for the types of aresuburbanandurbanare
used.The stations classified &asdustrialare not consideredWe did not usethe stations from areas
outside the EEA map extent Map_2c (EEA, 201&) fromFrench overseas areas (departments),
Svalbard, Azores, Maira and Canary Islanddnly stations with annual data coverage of at least 75
percent are used.

Table3.1 presens the number of the measurement stationsedfor the individual pollutantsboth
for the entire mapping and for the analysis within the cities of the Urban Audit

Table3.1 Number of stationsisedfor each pollutant indicator atharea type, 2019

) PMyq PMzs NG, Ozone
Station type — — — "
All Cities All Cities All Cities All Cities
Rural background 381 - 220 - 480 - 550
Urban/suburb backgound 1452 647 768 452 1381 719 1201 599
Urban/suburban traffic 775 527 379 262 1060 789

For the PMs mapping,in addition to the PMs stations,184 rural background, 722 urban/suburban
background and 412 urban/suburban traffic Ridtations (at locations without PM measurement)
have been also used for the purpose of calculating the gedRM s station data.

3.2 Modelling and other proxy data

The chemicalransportmodel (CTM)usedhereis EMEP MS&V (version rv4.35at 0.1°x 0.1°spatial
resolution, seeSimpson et al(2012 and NMI 2021) EMEP (20® provides details on the EMEP
modelling for 2019 using 2018 emissiand 2019 meteorologylhe same set of parametetie for
the air quality observationsave been usedlhe annual aggregatdtbr PM and N and hourly (for
ozone)data have been downloaded from NMI (202@)e houry data have been aggregated. The
annual datahave beerspatiallytransformed into the 1x1 kifor PM and Ng) and 10x10 kr(for
ozone) gridsthe concentration value in each 1x1 kifor 10x10 k) grid cell is calculated as a
weighted average of th@arts of the original 0.1°x0.1° grid cells covering the relevant 11 (é&m
10x10 knd) grid cell

The meteorological data used are the ECWMF data extracted fronCliheate Data StoreCD$,
ECMWHKR2021).Hourly data for 202 coming from the reanalysed data set ERA&Nd in 0.1% 0.1°
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resolutionhave beerused whichwascomplemented by the data set Ef$An 0.25°x0.25° resolution

in the coastal areaghe hourly data have been derived into the parameters needed, aggregated into
the annual statistics and converted into the reference EEA 1x% &nd 10x10 krh grids.
Meteorological parameters used awind speedannual mean, in m?, relative humidity(annual
mean, in percent) andurface net solar radiatio@nnual mean of daily sos, in MWs.nv).

The satellite data used comes from thiOPOspheric Monitoring Instrument (TROPOMI) onboard of
the Sentinel5 satellite(Veefkind et al., 2012 namelythe S5P_OFFL_L2__N@aduct(van Geffen et
al.,2019,2020 in the spatiakesolution ofcc.7 km by 3.5 knfuntil August 2019and cc5.5 km by 3.5

km (after August 2019 whichwas re-griddedto a 1x1 km? resolutionto match the other input
datasets The dailygridded fileshave beeraveraged to an annual meaihe parameter ged iSNG
annual average tropospheric vertical column density (V@R2P19[number of N@molecules per crh

of earth surface]

Altitude data (in m) of Global Muliesolution Terrain Elevation Data 2010 (GMTED268&0e been
used seeDanielson et al. (2011 he data inanoriginal grid resolution of 15x1&rcsecondsvas
spatially transformed into théx1 knf and 10x10 krhgrids

The land cover data used is ti@ORINE Land Cover 2018 (CLC2Q18)d 100x 100 nt, Version

2020 _20 (EU2020).For regions not included in the CLC2@ERaset wehave used as alternative
sourcesMDA (2015and ESA (2019data.Like in Horalek et al. (2@, the 44 CLC classes have been
re-grouped into 8 more general classes. In tf@port, we use five of thse general classes, hamely

high density residential areas (HDR), low density residential areas (LDR), agricultural areas (AGR),
natural areas (NAT), and traffic areas (TRAF). Two aggregasiomdeerused, i.e., into 1x1 kAgrid

and into the circle wh radius of 5 kmFor details, see Horalek et al. (202

Populationdata(in inhabitants.kr¥, census 201%ih the 1x1 kn? resolutionarebased on Geostat 2011
grid dataset (Eurostat, 2014). For regions not included in the Geostat 2011 datasetveresed as
alternative sources JRC (2009) and ORNL (EEA, 2010) dat&talierske Horalek et al. (282

GRIP vector road type data is used (Meijer et al., 2018). Based on these data (i.e., buffers around the
roads), traffic map layers (Section 2.1) arerged into the final maps (Horalek et al., 2p2

3.3 Regular air quality mapingdata

Throughout the report, the regular mapping results for 2019 created based on the current version of
the RIMM methodology (Section 2.1) and using the input data as desdénil#sttions8.1 and3.2 are
used as the basic gridded mapping data. For details of these air quality maps, see Horalek et al. (2022).

3.4 Ceographicablataof cities and NUTS3 units

In thisreport, the cities of Urban Audit 2020 (Eurostat, BDBave been usiE This geospatial dataset
includes cities with a population over B00 inhabitantsin total, 945 citiesof 31 countries (i.e., EU
27 pluslceland, NorwaySwitzerlandand the United Kingdojrare included in this data sellote that

14 of them(located inFrench overseas departments, Azores, Madeira and Canary [sfathdsitside
the EEA map extent Map_2c (EEA, 2@i#) thus have not been used in the analyBisr boundaries
of the cities polygon features o$hapefilsincluded in the zipped filé Ndat-2020m n n | dRtHe LI
Urban Audit 2020 data s€Eurostat 2021)has been used. Thilata setcontainsboundaries of cities
greater citiesand functional urban areass defined according the EGOECD city definitiofEC, 2012)
Two Urban Audit categdes have beerused.¢ KS ! NBFy | dzRA (G Othelc&a@NE a/ £
(using an administrative definition) has been applied for 936 ciSgecifically, larecords 936) from
shapefile "CITIES®iave been used~or9 cities, namely Brussel€harleroi, Liege, Mons, La Louviere,
Verviers (all BE), Larra(CY,)Athens, Thessalonikidth GR)with no record in shapefile "CITIE8ie

OF 1 S32NE Ciwhas bdeBdd i.&thelr records from shapefile "GREATER_CITH&ER!
beenadded.
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For the NUTSS3 units, the EuroBoundaryM3ersion 2020 geodatabasehas been used
(BEurogengraphics, 2020which contains the boundaried Local Administrative Units (LAU) including
the NUTS3Inits (in NUTS 2016 version, see EU, 20aaptal, 1497 NUTSBunits have been used.

For the purposes of the population exposweadculation(Section 2.3)the geographical data have been
merged with thelx1 knt grid population data The individual grid cells have been attached to the
abovementioned cities and NUTSS3 units. In doing this;ertain level of simplification has been
applied.For a grid cell to be attached to a city and a NUTS3 unit, it was enough if there was some
overlap of the polygon of the city / the NUTS3 unit and the grid cell. However, each pixel could be
attached to o more than one city and one NUTS3 unit. If a grid cell was overlapped by more than one
polygon of the city / the NUTS3 upit was attached tahe city/ NUTS3 region that overlapped the
largest part oft.
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4 Comparison between measurement and mappindadgor cities and NUTS3
units

4.1 Cities of the Urban Audit

For all cities of theUrban Audit, we have performed the comparisdietween the average of all
measurementdrom urban and suburban stationgithin the limits ofthe city (see Sectior8.4) with

the average of the relevant gridded mapped values in the locations of these measurements. For PM
and NQ, the analysishas beendone separately for the backgrounaind the traffic stationsthe
comparison of the station valudsas beendone against thairban background and theurbantraffic

map layersrespectivelyFor ozoneno distinction ofstationshasbeen performed, as only background
stations are used in the ozone mappitige comparisorhas beerdone against theirbanbackground

map layer

The reason Dthis comparison is to evaluate the impact of the smoothing effect of the mapping
methodology in the individual cities. The difference between a measurement value in a paint of
station and an estimated value in the underlying grid cell is capaeity by the smoothing effect of
the kriginginterpolation (if the value ofthe nuggetparameter of variogram is higher than zean)d
partly by the spatial averaging of the values in the & grid cells (Note that in the interpolation
smoothing effect, the measurement uncertainty also plays a rdhjle the kriging interpolation is
optimized across the whole Europesnde mapping domain, this comparison enables us to see the
smoothing effect at the citievel.

Apart from this, for all citieef the Urban Auditwe have also calculated the populatiareighted
concentration(using theair qualitymaps see Sectio.3) and havecompared it withthe average of

the concentrations measured &he stations loated in the relevant city in two variantaamely for

the urban/suburban background stations and &drurban/suburbanstationsindependently otheir

type. This exercise has been done in the context of the current and the proposed approaches for city
ranking(see Section 2.4Yhe reason is to compathree approaches of the city rankinghe current

(i.e., based on the average of thackgroundmeasurementsand a1 alternativeone (based on the
average of all measurementsyith the proposed one(i.e., based on the populatieweighted
concentration).Our aim is to see whether the results of the proposed approach show results that are
reasonable. If so (and if the smoothing effect is not too lard) proposed approachanbe further
consideedto bea basis foan updatedcity ranking

While the overall results of the comparison are provided in this Sedtibrihe numerical results for
individual cities of the Urban Audit are giverthe Annex.

4.1.1 PMpo

For PMoannual average 2019, the companishas beemonefor 454 cities with at least one urban or
suburban background station and for 382 cities with at least one urban or suburban traffic $satebn
additionally also for 85 cities with at least one urban or suburban station without regardtype)
Altogether, 646 urban/suburban background stations and 527 urban/suburban traffic stations have
been used in this analysis.

Table4.1 shows the comparison betweédhe city average of the predictedgridded mapped values
and the relevantaverage of the measurementsn locationswithin individual cities, separately for
urbanbackground andrbantraffic locations (andhe relevantmap layers)
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Table4.1: Comparison of predicted grid values from sepatatgnbackground (top) andrban
traffic (bottom) map layersagainst relevant measurementiom urban/suburban
background or traffistations in averageer city of the Urban Audijtusng RMSE, RRMSE,
bias, Randregression equation from scatter plaad FAC50%r PMannual mean
2019. Units: ug.mMexceptfor RRMSER and FAC5Q%4

Urban background areas
RMSE|RRMSE |Bias| R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 2.21| 11.1%] 0.29] 0.872]y = 0.875x + 2.80 0.004

PM,, Annual Average

Urban traffic areas
RMSE|RRMSE [Bias| R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban traffic 2.09 9.6%] 0.03]| 0.883]y = 0.834x + 3.66 0.005

PM,, Annual Average

Figure4.1 shows the scatterplots for these comparisons

Hgure4.1: Correlation between predicted grid values frarbanbackground (leftand urban traffic
(right) map layer (3axis) versus measurements from urban/suburban backgrdefty (
and urban/suburban traffic stations (right)-éxis)in average per city of the Urban Audit
for PMy annual average 2019

PM,; ann. avg. - 1x1 km? grid. urb. b. map layer PM;, ann. avg. — 1x1 km? gr. urb. traff. map layer
vs. urb. b. measurements, in average per city vs. traffic measurements, in average per city
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The comparisompresented in Tabld.1 and Figurel.1 shows quite good agreemenf the averaged
measurement and mapped valudgbe relative uncertainty (in terms of RRM$&)1 % inthe urban
background areas and 28 inthe urban traffic areasand R from the scatter plotds at the level of

about 87%for the urban background areaand about 88 %at the urban traffic areasin the urban
backgroundareas,a slight bias of 0.3 pg2 is observed, whil@ zero bias can be seen in the urban
traffic areas. Thé&action ofthe predicted griddedalues outsidee50%o0f the measuredconcentration
levelsis 0.004 (i.e., 2 of 454 cities) for the urban background areas and 0.005 (i.e., 2 of 382 cities) for
the urban traffic areas. This seems to be an acceptable result.

In additionto the FAC50%ndicator, a more detailed view on the difences betweerhe predicted

griddedand the measurenent concentrationvalues is presented in Tabld.2, in bothabsoluteand

relative numbers.The aim of this table is to provide data for evalugtimhether the differences
between the estimated anthe measured values are allowabl®ne can see that for cc. 95 of the
cities, the differences are smaller than bathe fifth (.e.,20 %) and 5ug.nm?.
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Table4.2: Ratio ofabsolute differences betwegmedicted grid values fromrban background (top)
andurban traffic(bottom) map layers ancklevantmeasurement$rom urban/suburban
background or traffic stations in averager city of the Urban Audifor PM annual mean
2019 which exceed certain absolufieft) andrelative (right) differencelevels

Urban background areas
>2pg.m>[>3pug.ml>5pg.m*l>75p9.m®| >10% | >15% | >20% | >30%
Ratio of absolute differences 0.269 0.141 0.042 0.006 0.286 0.143 0.055 0.020

PM,o Annual Average

Urban traffic areas
>2ug.m >3 pugm |>5pg.ml>7.5ugm”| >100% | >15% | >20% | >30%
Ratio of absolute differences 0.249 0.123 0.058 0.021 0.283 0.141 0.031 0.003

PM,, Annual Average

As mentioned above,he differences are caused partially by the smoothing effect of the kriging
interpolation and partially by thepatial averaging of the valuasthin the 1x1kn?grid cells The effect

of smoothing leads to underestimation of high values (cf. the slop¢he regression equation
consistently below 1) and overestimation of low values (cf. the intersect consistently above 0).

Based on the results of the city level analysis,swppose thathe current mapping can be used at
the city level across Europdf the agreementof the predicted and observed valushiould be
improvedin terms ofthe biasand the agreement of the predicted gridded arile measurement
values a potential methodological adapation might be apost-processing correction based dhe
kriging residuals specificallypy interpolating themby any exact interpolatore(g. kriging with the
zero nugget and a small rangayhich respect the measurement values, without regard to the
worsening of the crosgalidation uncertainty of the whole interpolation.

Next to the comparison of the measurement and ungliei gridded values, we hawadditionally

calculated the populationveighted concetration for eachindividual ciy (i.e.,potentialnew approach
for the city rankingif applied for P\b) and compared it with the arage of he concentration values
measured astations located in the relevant city two variantsi.e., for all urban/suiburban stations
without regard on their type and for therban/suburbanbackground stations onlyyhich is asimilar

approach to the current city ranking for BMSee Figurd.2.

Hgure4.2: Correlation betweethe populationweighted concentratioify-axis) versuaverage of
measurements from urban/suburban backgrouteft] andall (right) stations (3axis)
located in relevantity of the Urban Audifor PMp annual average 2019

PM,, ann. mean — pop.-weighted concentration PM;, ann. mean — pop.-weighted concentration
vs. average of urban b. measurements, per city vs. average of all urban measurements, per city
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The reason of this comparison is to see the differences ahitee approachesNext to the scatterplot,

the bias has been calculated, bein@® Qug.nT® for the comparison based on the urban/suburban
background stations anel.2 pg.n for the comparison ased on all urban/suburban (i.e., both
background and traffic) stations. As expected, the populati@ighted concentrations show better
agreement with the averages of threeasurements from thdackground stations compared to the
averages ofthe measuremets from both background and traffic stations, due thigher
representativenesgin terms of radius)pf the background stations. Next to thi)e populationr
weighted concentrationsgive in general somewhat higher results compared to the averages of the
badground stations and somewhat lower results compared todkerages of both background and
traffic stations, as expecteth order to examine which part of the variability shown in the scatterplots
of Figure 4.2 is attributable to the interpolatioand the resolution smoothing effect (and the
measurement uncertainty) and which part to the spatial variability within the city, we have compared
for each city the populatiomveighted concentration with th@verage of the gridded mapped values

in the locations b the measurementstations again in two variantsi.g., for urban/suburban
background stations and for urban/suburban stations without regard of their type). See Figure 4.

Hgure4.3: Correlation betweeithe populationweighted concentratioify-axis) versuaverage of
predicted gridedvaluesat locations ofurban/suburban backgroundeft) andall (right)
stations (xaxis)located in relevantity of the Urban Audifior PMyp annual average 2019

PM,; ann. mean - pop.-w. conc. vs. 1x1 km? gr. PM;, ann. mean — pop.-w. conc. vs. 1x1 km? gr.
urb. b. map |. under stations, in avg. per city urb. b./tr. map l. under stations, in avg. per city
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Therelevantbias is 0.0 pug.rhand-1.3 pg.n?® for the comparison based on the predicted gridded
values at locations of urban/suburban background stations and all urban/subusktations,
respectively. One can see a good agreement between the populatighted concentrations and the
averages of the predicted gridded values at locations of urban/suburban background stations.

Comparing Figures 4.1, 4.2 and 4.3, one can state thatirtfkeence of the traffic areas in the
populationweighted concentrationgs marginal only. Next to this, one can state that the most of the
variability between the populatiomveighted concentrationgi.e., the potential new approach for the
city ranking)and the average of the urban/suburbdackground measurements (i.e., thercent
approach for the city ranking) is caused by the smoothing effect of the interpolatibite the
variability within the cityplays minor role only, in general

Based orthese results, one can state thé) the averaged measurement data from the kgound
stations provides a superior information for the whole city in general (when the measurement error is
neglected){ii) the populatiorweighted concentratioralso fairly welfepresensthe whole city(albeit

a certain smoothing effect of the integtation) and gives a consistent information for all cities,
including those without station measurement¥hus, when thinking about a potential update of the
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city ranking (if applied for Ply), the approach based on the populatieweighted concentration an

be further consideredas a basis for an updated city rankingreferably in a combination with the
current approachbased on the averaged measurement data from the background staithocisies

with at least one background measurement station

4.1.2 PM2s

For PMs annual average 2019, the comparison has been performed fércBies with at least one
urban or suburban background station and for 208 cities with at least one urban or suburban traffic
station (and additionally also for34 cities with at leasone urban or suburban station without regard

of its type) Altogether, 439 urban/suburban background stations and 262 urban/suburban traffic
stations have been used in this analysis.

Tabled.3 shows the comparison betwedhe city meanof the predictedgridded mapped valueand
the relevantaverage of the measurementén locationswithin individual cities, separately for urban
background and urban traffic locations (and map layers)

Table4.3: Comparison of predicted grid values from sepatatenbackgroundtop) andurban
traffic (bottom) map layers against relevant measurements frarban/suburban
background or traffic stations in averager city of the Urban Audjtusng RMSE, RRMSE,
bias,R andregression equation from scatter plaad FAC50%r PM.sannual mean
2019. Units: pg.mMexceptfor RRMSHER and FAC50%

Urban background areas
RMSE | RRMSE | Bias [ R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 1.49] 12.0%| 0.29| 0.896|y = 0.903x + 1.50 0.008

PM, s Annual Average

Urban traffic areas
RMSE [ RRMSE|Bias| R? Regr. eq. FAC50%
Mean predicted vs. observed values - urban traffic 1.49] 11.8%| 0.08| 0.814|y = 0.825x + 1.40 0.005

PM, s Annual Average

Figure4.4 shows the scatterplots for these comparisons

Hgure4.4: Correlation between predicted grid values from background deffurban traffic (right)
map layer (yaxis) versus measurements from urban/suburban backgrdeft)l énd
urban/suburban traffic stations (right) {xxis)in average per city of the Urban Auditr
PM s annual average 2019

PM,; ann. avg. = 1x1 km? grid. urb. b. map layer PM, ¢ ann. avg. = 1x1 km? gr. urb. traf. map layer
vs. urb. b. measurements, in average per city vs. traffic. measurements, in average per city
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The results are quite similew thosefor PMio. The comparison shows a fair agreement, see the relative
uncertainty (in terms of RRMSE) of%2n both urban background and urban traffireas and= from

the scatter plots at the level of about 96for the urban background areamdabout81 %at the urban
traffic areas A bias of 0.3 ugr®is observed in the urbabackgroundareas, while a slight bias of 0.1
ug.m2can be seen in the urban traffic areas. Tration ofthe predicted gridded/alues outsidet50

% of the measurecconcentration levelss 0.008 (i.e., 3 of 355 cities) for the urban background areas
and 0.005 (i.e., 1 of 208 cities) for the urban tradfieas. Again, this is quite an acceptable result. Thus,
the same conclusion as for RiMan be stated, i.ethat the current mapping can be used at the city
level across Europe.

In addition to the FAC5% indicator, a more detailed view on the differentetweenthe predicted
gridded and the measuredconcentratiors is presented in Tablel.4, in both absolute and relative
numbers.Eg. one can seéhat for 93% of the cities, the differences are smaller t8ng.nm3.

Table4.4. Ratio ofabsolute differences betwegmedicted grid values fromrban background (top)
andurban traffic(bottom) map layers antelevantmeasurementfrom urban/suburban
background otraffic stations in averagper city of the Urban Auditor PMe s annual
mean 2019which exceed certain absolute (left) and relative (right) difference levels

Urban background areas
>1pg.m>[>2pug.m[>3pgm® >5pg.m® | >10% | >15% | >20% | >30%
Ratio of absolute differences 0.396 0.138 0.070 0.011 0.317 0.163 0.081 0.028

PM, s Annual Average

Urban traffic areas
>1pg.m=[>2pug.m[>3pgm >5pg.m® | >10% | >15% | >20% | >30%
Ratio of absolute differences 0.370 0.135 0.067 0.014 0.279 0.178 0.101 0.034

PM, 5 Annual Average

Next to the comparison of the measurement and ungliei gridded values, we have additionally
calculated the populationveighted concentration foreach individual ciy (i.e., suggested new
approach for the city ranking) and compared it with the averageé®toncentration values measured
atthe stations loated in the relevant cityi.e.,for allurban/suburbanbackground stationghe similar
approach as the currerity ranking and for all urban/suburban stations without regard of their type
See Figurd.5.
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Hgure4.5: Correlation betweetthe populationweighted concentratioify-axis) versuaverage of
measurements from urban/suburban backgrouteft] andall (right) stations (3axis)
located in relevantity of the Urban Audifor PMes annual average 2019

PM, s ann. mean - pop.-weighted concentration PM, s ann. mean - pop.-weighted concentration
vs. average of urban b. measurements, per city vs. average of all urban measurements, per city
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Nextto the scatterplot, the bias has been calculated, being 0.3 fifomthe comparison based on the
urban/suburban background stations ar@i2 pg.n® for the comparison based on all urban/suburban
(i.e., both background and traffic) stations. The diffesompared to PM (namely, the minor bias
for comparison based on all stations) is caused by a smaller numbergftRiffic stations and by a
smaller trafficvs. background raticof concentration leveldor PMys compared to Phbh. Apart from
this, simiar resultsto thosefor PMy, can be seen.

Again, we have also compared the populatiweighted concentrations with theverage of the
gridded mapped values in the locations of the measurenstgtionswithin the relevant cities (in two
variants), in order to examine which part of the variability shown in the scatterplots of Figuig 4.
attributable to the interpolationthe resolution smoothing effect and which part to the spatial
variability within te city. See Figure &t The relevant bias is Dug.nm® and -0.3 pg.m? for the
comparison based on the predicted gridded values at locations of urban/suburban background stations
and all urban/suburbastations, respectively.

Hgure4.6: Correlation betweetthe populationweighted concentratioify-axis) versuaverage of
predicted gridledvaluesat locations ofurban/suburban backgroundeft) andall (right)
stations (xaxis)located in relevantity of the Urban Audiior PM: s annual average 2019

PM, s ann. mean — pop.-w. conc. vs. 1x1 km? gr. PM, 5 ann. mean — pop.-w. conc. vs. 1x1 km? gr.
urb. b. map layer under stations, in avg. per city urb. b./tr. map I. under stations, in avg. per city
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Similarly as in the case of RMone can state that the most of the variability between the population
weighted concentrations (i.e., the potential new approach for the city ranking) and the average of the
urban/suburban baafround measurements (i.e., the current approach for the city ranking) is caused
by the smoothing effect of the interpolation, while the variability within the city pkgsnor role, in
general.

Again, we can suppose thathile the averaged measurement @afrom the background stations
provides a superior information for the whole city in general (when the measurement error is
neglected)the populationweighted concentrationalso fairly weltepresensthe whole city(albeit a
certain smoothing effect dhe interpolation) and gives a consistent information for all cities, including
those without station measurement$hus, when thinking about a potential update of the city ranking,
the approach based on the populatieweighted concentration can be furtheconsideredas a basis

for an updated city ranking preferably in a combination with the current approacbased on the
averaged measurement data from the background statiomsities with at least one background
measurement station

4.1.3 NO;

Forthe NG annud average 2019, the comparison has been performed for 495 cities with at least one
urban or suburban background station and for 444 cities with at least one urban or suburban traffic
station (and additionally also for @4cities with at least one urban or suburban station without regard

of its type) Altogether, 719 urban/suburban background stations and 789 urban/suburban traffic
stations have been used in this analysis.

Table4.5 shows the comparison betwedhe city meaisof the predictedgridded mapped valuesnd
the relevantaverage of the measurementén locationswithin individual cities, separately for urban
background and urban traffic locations (and map layers)

Table4.5: Comparison of predicted gndiluesfrom separateurbanbackgroundtop) andurban
traffic (bottom) map layers against relevant measurements frarban/suburban
background or traffic stations in averager city of the Urban Audjtusng RMSE, RRMSE,
bias,R andregression equation from scatter plaad FAC30%r NO, annual mean
2019. Units: pg.mexceptfor RRMSER and FAC30%

Urban background areas
RMSE [ RRMSE|Bias| R Regr. eq. FAC30%
Mean predicted vs. observed values - urban background 2.55| 13.4%]-0.06] 0.849|y = 0.789x + 3.95 0.045

NO, Annual Average

Urban traffic areas
RMSE | RRMSE | Bias | R? Regr. eq. FAC30%
Mean predicted vs. observed values - urban traffic 3.89| 12.7%]-0.12] 0.845|y =0.711x + 8.74 0.061

NO, Annual Average

Figure4.7 shows the scatterplots for these comparisons
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Hgure4.7: Correlation between predicted grid values from background @effurban traffic (right)
map layer (yaxis) versus measurements from urban/suburban backgrdeft)l énd
urban/suburban traffic stations (right) {xxis)in average per city of the Urban Auditr
NG annual average 2019

NO; ann. avg. — 1x1 km? grid. backgr. map layer NO, ann. avg. - 1x1 km? gr. urb. traff. map layer
vs. backgr. measurements, in average per city vs. backgr. measurements, in average per city
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The comparison shows a fair agreement, see the relative uncertainty (in terms of RRMSE) of 13
both urban background and urban traffic areas &iffom the scatter plots at the levef@bout85 %

for both the urban background areamdthe urban traffic areasA slight bias 00.1 pgm2is observed

in both urbanbackground and urban traffareas. Théraction ofthe predicted griddedialues outside
+30 %of the measuredconcentration levelss 0.@15 (i.e., 22 of 494 cities) for the urban background
areas and 0.81(i.e.,27 of 444cities) for the urban traffic area$he higher fraction compared to both
PMy and PMssis caused by a stricter 3 requirementhan 50 % forboth PM fractions. Stilthis is
quite an acceptable result. Thus, the same conclusion as for PM can be statddai.the current
mapping can be used at the city level across Europe.

In addition to the FABD% indicator, a more detailed view on théferences betweernhe predicted
gridded and the measuredconcentratiors is presented in Tabld.6, in both absolute and relative
numbers. E.g., one can see that mr 95% of the cities, the differences are smaller ttapg.m?2in
the urban background areas ancdbig.min the urban traffic areas.

Table4.6: Ratio ofabsolute differences betweegmedicted grid values fromrban background (top)
andurban traffic(bottom) map layersindrelevantmeasurement$rom urban/suburban
background or traffic stations in averager city of the Urban Auditor NG annual mean
2019 which exceed certain absolute (left) and relative (right) difference levels

Urban background areas
>2pug.m>[>3pugm[>4pgm®l >5pg.m® | 5100 | >15% | >20% | >25%
Ratio of absolute differences 0.344 0.209 0.087 0.057 0.428 0.247 0.119 0.071

NO, Annual Average

Urban traffic areas
>3ug.m >4 pgm |>5pg.m°l>7.5ugm”| >100% | >15% | >20% | >25%
Ratio of absolute differences 0.414 0.297 0.189 0.052 0.426 0.264 0.142 0.090

NO, Annual Average

Next to the comparison of the measurement and underling gridded values, we have additionally
calculated the populationveighted concentration foreach individual city (i.e., suggested new
approach for the city ranking) and compaiéedith the average othe concentration values measured
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at the urban/suburbanbackgroundstations located in the relevant city (i.e., the similar approach as
the current city ranking)and with the average othe concentration values measured ail
urban'suburbanstations(both background and traffidpcated in the relevant citySee Figurd.8. As
expected, the populatiofweighted concentrations show better agreement with the averages of the
background stations compared to the averages of both backgt@und traffic stations, due to better
representativeness of the background stations.

Next to the scatterplot, the bias has been calculated, beiBgi§.n1® for the comparison based on the
urban/suburban background stations antl8 pug.n1® for the comparison based on all urban/suburban
(i.e., both background and traffic) station&s expected, the populatieweighted averages give in
general somewhat higher results compared to the averages of the background stations and deeply
lower resultscompared to the averages of both background and traffic stations, as expetesi

result is influencedby large number of traffic stations (see Secti@d), as well as by high traffic vs.
background ratiaf NQ values

Hgure4.8: Correlation betweeithe populationweighted concentratioify-axis) versuaverage of
measurements from urban/suburban backgrouteft] andall (right) stations (3axis)
located in relevantity of the Urban Auditor NG annual average 2019

NO; ann. mean - pop.-weighted concentration NO, ann. mean - pop.-weighted concentration
vs. average of urban b. measurements, per city vs. average of all urban measurements, per city
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Quite a low correlatiorfi.e., Rof 0.75 in urban background areas and of 0.50 in urban traffic ansas)
caused by a high level of spatial variability ok N®ide cities, namely itraffic areas.Again, we have
compared the populatiofweighted concentrations with thaverage of the gridded mapped values in
the locations of thestationswithin the relevant cities (in two variants), in order to examine which part
of the variability shown in the scattplots of Figure 4&. is attributable to the interpolationand
resolutionsmoothing effect and which part to the spatial variability within the city. See Fig@re 4.
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Hgure4.9: Correlation betweetthe populationweighted conentration (y-axis) versuaverage of
predicted gridledvaluesat locations ofurban/suburban backgroundeft) andall (right)
stations (xaxis)located in relevantity of the Urban Audifior NG annual average 2019

NO, ann. mean - pop.-w. conc. vs. 1x1 km? gr. NO, ann. mean — pop.-w. conc. vs. 1x1 km? gr.
urb. b. map I. under stations, in avg. per city urb. b./tr. map I. under stations, in avg. per city
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The relevant bias is 4 ug.n? and -4.8 ug.n for the comparison based on the predicted gridded
values at locations of urban/suburban background stations and all urban/subusketions,
respectively.Looking at Figures A.48 and 49, one canstate that the smoothing effectof the
interpolation and the variability within the city play a similar roletlie variability between the
populationweighted concentrations and the average of the urban/suburban background
measurementsThus the variability within the city playkigherrole compared to PM.

We can suppose that the populatiameighted concentratiorandthe average of measurementom
quite randomlylocatedstationsprovide a faily good information for the whole city in a similar quality
in general Thus, in a potentialipdate of the city ranking (if applied for W(he approach based on
the population-weighted concentration can be further considereais a basis for an updated city
ranking, preferably in a combination with the current approadiased on the averaged measurement
data from the background statioris cities with at least one background measurement station

4.1.4 Ozone

For the ozone indicatd®3.2 percentile of maximum dailyl®ur means in 201%he comparison has
been performed for 458ities with at least one urban or suburban background statidtagether, 599
urban/suburban background stations have been used in this analysis.

Table4.7 shows the comparison betwedhe city meanf the predictedgridded mapped valuesnd
the relevantaverage of the measurements locationswithin individual cities, for urban background
locations (and map layer)

Table4.7: Comparison of predicted grid values franbanbackground mapayeragainst relevant
measurements fromarban andsuburbanbackground stations averageper city of the
Urban Auditusng RMSE, RRMSE, bigsaRiregression equation from scatter pland
FAC50%or ozone indicator 93.2 percentile of maximum daHyd®ir meansin 2019.
Units: pg.m?® exceptfor RRMSHER and FAC50%

Urban background areas
RMSE|RRMSE|Bias| R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 6.09 5.5%] 0.31|0.839]y = 0.813x + 20.69 0.002

Ozone, 93.2 Percentile of 8-hourly Daily Maximums

Figure4.10 shows the scatterplot for tis comparison
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Hgure4.10: Correlation between predicted grid values from background map versus measurements
from urban andsuburban background stations-éxis)in averageper city of the Urban
Audit for ozone indicator 93.2 percentile of maximum daitp8r meansn 2019

0,93.2 perc. dmax8h — 1x1 km? gr. urb. b. map
vs. urban b. measurements, in average per city
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Thecomparison shows a fair agreement, see the relative uncertainty (in terms of RRMSE) of 6% and
R from the scatter plots at the level of about 84 A slight bias of 0.3 pg3is observed. Th&action

of deviatiors betweenthe predicted griddec&ndthe measuredconcentration levelbigger thans0 %

is 0.002 (i.e., 1 of 459 citiesyhich is an acceptable result. Thus, the same conclusion as for PM and
NG can be stated, i.ethat the current mapping can be used at the city level across Europe.

In addiion to the FAC5® indicator, a more detailed view on the differences betwdanpredicted
gridded and the measuredconcentratiors is presented in Tabld.8, in both absolute and relative
numbers. E.g., one can see that f@% of the cities, the differezes are smaller thahO pg.n.

Table4.8: Ratio ofabsolute differences betwegmedicted grid values fromrban background map
layer andrelevantmeasurementérom urban/suburbarbackground stations in average
per city of the Urban Audifor ozone indicator 93.2 percentile of maximum daHyd®ir
means in 2019which exceed certain absolute (left) and relative (right) difference levels

Ozone, 93.2 Percentile of Urban background areas
8-hourly Daily Maximums >5 pg.m'3 >7.5 pg.m'3 >10 pg.m'3 >15 pg.m'3 >10% >15% >20% >25%
Ratio of absolute differences 0.302 0.169 0.083 0.032 0.063 0.034 0.020 0.011

Next to the comparison of the measurement aadderlying gridded values, we have additionally
calculated the populationveighted concentration foeachindividual ciy (i.e., potential new approach
for the city ranking, if applied for ozone) and compared it with the agerofthe concentration values
measured at all urban/suburban backgroustdtions located in the relevant city (i.e., similar approach
to the current city ranking for PM). See Figurd.11.
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Hgure4.11: Correlation betweetthe populatiorweighted concentréion (y-axis) versuaverage of
measurements fromirban andsuburbanbackgroundstations (xaxis)located in relevant
city of the Urban Audifor ozone indicator 93.2 percentile of maximum daiydir means
in 2019

0;93.2 perc. dmax8h — pop.-weighted conc.
vs. average of urban b. measurements, per city
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Next to the scatterplot, the bidsas been calculated, beingsQug.nT? for the comparison based on the
urban/suburban background stationg\gain, we have also compared the populatiseighted
concentrations with theaverage of the gridded mapped values in the locations oftthekground
stations within the relevant cities, in order to examine which part of the variability shown in the
scatterplots of Figure 41 is attributable to thesmoothing effect of theinterpolation and the
resolutionand which paris attributableto the spatial vaiability within the city. See Figurelf.

Hgure4.12: Correlation betweetthe populationweighted concentratiofy-axis) versuaverage of
predicted gridledvaluesat locations ofurban/suburban background stations#xis)
located in relevantity of the Urban Audifor ozone indicator 93.2 percentile of maximum
daily 8hour meansn 2019

0,93.2 perc. dmax8h — pop.-w. conc. vs. 1x1 km?
grid urb. b. map |. under stations, in avg. per city
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The relevant bias is ®ug.n for the comparison based on the predicted gridded values at locations
of urban/suburban background stations. Looking at Figure@, 4.11and 412, one can state thahe

most of the variability between the populatiemeighted concentrations and the awge of the
urban/suburban background measurements is caused by the smoothing effect of the interpolation,
while the variability within the city plays a minor role, similarly as in the case of PM.
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4.2 NUTSunits

For theNUTS3 uits, we have comparethe average of all measurementgthin the limits ofthe
relevant NUTS3 un{see Sectior3.4) with the average of the relevant gridded mapped values in the
locations of these measurementsor PM and N@the analysifias beerdone sparately for the rural
background, urban/suburban background and urban/suburtraffic stations the comparison of the
station valuedas beerdone againsthe rural background (in the first casdhe urbanbackground (in
the secondcase) and theirbantraffic (in thethird case) map layers. For ozoraly first two cases
have been applied, as only background stations are used in the ozone mapping.

4.2.1 PMio

For PMpannual average 2019, the comparison has been performed for 292 NUTS3 units with at least
one rural backgroundtation, for 636 NUTS3 units with at least one urban or suburban background
station and for 462 NUTSS3 units with at least one urban or subuntadfictstation.(Altogether, 363

rural background stations, 1299 urban/suburban background stations and 745 urban/suburban traffic
stations have been used in this analysis.)

Table4.9 shows the comparison betwedhe NUTS3neansof the predictedgridded maped values
andthe relevantaverage of the measurement locationswithin individual NUTS3 units, separately
for rural background, urban background and urban traffic locations (and map layers)

Table4.9: Comparison of predicted grid values from separatal background (top), urban
background (middle) andrban traffic(bottom) map layers against relevant
measurements fromural background, urban/suburbarackgroundand rural/suburban
traffic stations inaverageper NUTS3 unitisng RMSE, RRMSE, bigsari regression
equation from scatter plots for Pivlannual mean 2019. Units: pg-hexceptfor RRMSE
andR.

Rural background areas
RMSE|RRMSE |Bias [ R® Regr. eq. FAC50%
Mean predicted vs. observed values - rural background 1.83] 13.0%(-0.09| 0.859]y = 0.844x + 2.10 0.007

PM;, Annual Average

Urban background areas
RMSE| RRMSE | Bias R? Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 1.94| 10.1%|-0.06| 0.894[y = 0.880x + 2.26 0.002

PM,o Annual Average

Urban traffic areas
RMSE| RRMSE | Bias R Reqgr. eq. FAC50%
Mean predicted vs. observed values - urban traffic 1.97 9.2%(-0.06| 0.905]y = 0.863x + 2.89 0.000

PM,o Annual Average

Figure4.13 shows the scatterplots for these comparisons
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Hgure4.13: Correlation between predicted grid values fraimal background (left)urban
background (middleand urban traffic (right) map layer {gxis) versus measurements
from rural background (left)urban/suburban backgrounaniddle) and urban/suburban
traffic stations (right) (3axis)in average peNUTS3or PM,c annual average 2019

PM,, ann. avg. - 1x1 km? grid. rural map layer
vs. rur. b. measurements, in average per NUTS3
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In addition to the FAC5% indicator, a more detailed view on the differences betwdanpredicted

gridded and the measuredconcentratiors is presented in Table 4.10, in both absolute and relative
numbers.E.g., one can see that foi7®8 % of the NUTS3 units, the differences are smaller than

5 ug.nte.

Table4.10:Ratio ofabsolute differaces betweempredicted grid values fromural (top), urban
background (middle) andrban traffic(bottom) map layers antelevantmeasurements
from rural background, urban/suburbdmackground ourban/suburbanraffic stations in
averageper NUTS3 uniftor PMyo annual mean 2019which exceed certain absolute (left)
and relative (right) difference levels

Rural background areas
PM;, Annual Average - s 3 e
>2ug.m=f>3 pug.m>|>5pg.mE > 7.5 pg.ml >10% | >15% | >20% | >30%
Ratio of absolute differences 0.185 0.068 0.024 0.010 0.346 0.182 0.120 0.041
Urban background areas
PM,o Annual Average - - s J )
>2ug.m=f>3 pug.m>|>5pg.mE > 7.5 pg.ml >10% | >15% | >20% | >30%
Ratio of absolute differences 0.208 0.099 0.028 0.005 0.226 0.097 0.039 0.008
Urban traffic areas
PM;o Annual Average - s 3 e
>2ug.m=f>3 pug.m>|>5pg.mE > 7.5 pg.ml >10% | >15% | >20% | >30%
Ratio of absolute differences 0.249 0.117 0.024 0.002 0.227 0.100 0.048 0.017

In general, quite similar results as for the cities of the Urban Audit have been observed.

4.2.2 PM2s

For PMsannual average 2019, the comparison has been performed for 185 NUTS3 units with at least
one rural backgroundtation, for 473 NUTS3 units with at least one urban or suburban background

station and for 257 NUTSS3 units with at least one urban or subuntadfictstation.(Altogether, 213

rural background stations, 720 urban/suburban background stations and 364 urban/suburban traffic

stations have been used in this analysis.)
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Table4.11 shows the comparison betwedhe NUTS3 meansf the predictedgridded maped values
andthe relevantaverage of the measurement locationswithin individual NUTS3 units, separately
for rural background, urban background and urban traffic locations (and map layers)

Table4.11:Comparison of predicted grid values from separatal background (top), urban
background (middle) andrban traffic(bottom) map layers against relevant
measurements fromural background, urban/suburbarackgroundand rural/suburban
traffic stations inaverageper NUTS3 unitisng RMSE, RRMSE, bigdsamriregression
equation from scatter plots for PMannual mean 2019. Units: pg-hexceptfor RRMSE

andR.
PM, s Annual Average Rural background areas
RMSE| RRMSE |Bias| R Regr. eq. FAC50%
Mean predicted vs. observed values - rural background 1.30] 14.4%|-0.23| 0.890|y =0.863x + 1.01 0.011

Urban background areas

RMSE| RRMSE | Bias R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 1.33| 10.8%]| 0.05| 0.915[y = 0.886x + 1.46 0.002

PM, s Annual Average

Urban traffic areas
RMSE| RRMSE | Bias R’ Regr. eq. FAC50%
Mean predicted vs. observed values - urban traffic 1.44| 11.6%| 0.04| 0.887|y = 0.854x + 1.84 0.000

PM, s Annual Average

Figured.14 presentsthe scatterplots for these comparisons

Hgure4.14: Correlation between predicted grid values fraumal background (left)urban
background (middleadndurban traffic (right) map layer {gxis) versus measurements
from ruralbackground (left)urban/suburban backgroundn(iddle) and urban/suburban
traffic stations (right) (>axis)in average peNUTS3or PM s annual average 2019

PM; ; ann. avg. — 1x1 km? grid. rural map layer PM, s ann. avg. — 1x1 km? grid. urb. b. map layer PM;; ann. avg. - 1x1 km? gr. urb. traf. map layer
vs. rur. b. measurements, in average per NUTS3 vs. urb. b. measurements, in average per NUTS3 vs. traffic. measurements, in average per city
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In addition to the FAC5% indicator, a more detailed view on the differences betw#enpredicted
gridded and the measuredconcentratiors is presented in Table 4.12, in both absolute and relative

numbers.E.g., one can see that for ca. 95 % of the NUTES, uhe differences are smaller than
3 ug.nt.
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Table4.12: Ratio ofabsolute differences betweemedicted grid values fromural (top), urban
background (middle) andrban traffic(bottom) map layers antelevantmeasurements
from rural background, urén/suburbanbackground ourban/suburbartraffic stations in
averageper NUTS3 unifor PM s annual mean 2019which exceed certain absolute (left)

and relative (right) difference levels

Rural background areas
PM, s Annual Average - - - -
>1pg.m™=|>2pg.m~>3 pg.m") >5pug.m >10% | >15% | >20% | >30%
Ratio of absolute differences 0.357 0.081 0.038 0.011 0.405 0.254 0.130 0.049
Urban background areas
PM, 5 Annual Average - - - -
>1pug.m~|>2ug.m~|>3 pg.m~| >5 pg.m >10% | >15% | >20% | >30%
Ratio of absolute differences 0.345 0.106 0.044 0.008 0.266 0.135 0.044 0.006
Urban traffic areas
PM, s Annual Average - - - -
>1pg.m~>|>2pg.m>|>3 pg.m>| >5pg.m >10% >15% >20% >30%
Ratio of absolute differences 0.370 0.117 0.062 0.012 0.307 0.152 0.082 0.031

As in the case of P quitesimilar results as for the cities of the Urban Audit have been observed.

4.2.3 NO;

For the N@annual average 2019, the comparison has been performed for 367 NUTS3 units with at

least one rural backgroundtation, for 679 NUTS3 units with at least one urban abwban

background station and for 544 NUTS3 units with at least one urban or suburban traffic station.
(Altogether, 456 rural background stations, 1330 urban/suburban background stations and 1075

urban/suburban traffic stations have been used in this gsial)

Table4.13 shows the comparison betwedhe NUTS3 meansf the predictedgridded mapped values
andthe relevantaverage of the measurement locationswithin individual NUTS3 units, separately

for rural background, urban background and urbanfteabcations (and map layers)

Table4.13:Comparison of predicted grid values from separatal background (top), urban
background (middle) andrban traffic(bottom) map layers against relevant
measurements fromural background, urban/suburbdrackgroundand rural/suburban
traffic stations in averagper NUTS3 unitisng RMSE, RRMSE, bigsarii regression
equation from scatter plots fddQ, annual mean 2019. Unitgig.nt® exceptfor RRMSE

andR.
NO, Annual Average lell’al backzground areas
RMSE| RRMSE | Bias R Regr. eq. FAC30%
Mean predicted vs. observed values - rural background 1.16] 15.9%](-0.30| 0.948]y = 0.904x + 0.39 0.093
NO, Annual Average Ur_ban backzground areas
RMSE| RRMSE |Bias | R Regr. eq. FAC30%
Mean predicted vs. observed values - urban background 2.81| 15.5%| 0.06| 0.814]y =0.775x + 4.16 0.065
NO, Annual Average _Urban trzafflc areas
RMSE| RRMSE |Bias | R Regr. eq. Regr. eq.
Mean predicted vs. observed values - urban traffic 3.92| 13.3%| 0.14| 0.850]y = 0.703x + 8.90 0.077
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Figured4.15 givesthe scatterplots for these comparisons

Hgure4.15: Correlation between predicted grid values fraimal background (left)urban
background (middleadndurban traffic (right) map layer {gxis) versus measurements
from ruralbackground (left)urban/suburban backgrounaniddle) and urban/suburban
traffic stations (right) (>axis)in average peNUTS3or NG annual average 2019

NO, ann. avg. — 1x1 km? grid. rural map layer NO, ann. avg. — 1x1 km? grid. backgr. map layer NO, ann. avg. — 1x1 km? grid. urb. tr. map layer
vs. rur. b. measurements, in average per NUTS3 vs. backgr. measurements, in average per city Vvs. urb. tr. measurements, in avg. per NUTS3
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In addition to the FAC30% indicator, a more detailed view on the differences betWwegredicted
gridded and the measuredconcentratiors is presented in Table #4, in both absolute and relative
numbers. E.g., one can see that far 85% of theNUTS3 unitghe differences are smaller th&ug.m
%in the rural areas5 pg.n® in the urban background areas and ig.nt® in the urban traffic areas.

Table4.14:Ratio ofabsolute differences betwegqmedicted grid values fromural (top),urban
background (middle) andrban traffic(bottom) map layers antelevantmeasurements
from rural background urban/suburbarbackground ourban/suburbartraffic stations in
averageper NUTS3 unifor NG, annual mean 2019which exceed certaebsolute (left)
and relative (right) difference levels

Rural background areas
>2ug.m>l>3pg.m>l>4ugm>] >5pugm> | >10% | >15% | >20% | >25%
Ratio of absolute differences 0.079 0.038 0.019 0.005 0.305 0.234 0.163 0.120

NO, Annual Average

Urban background areas
>2ug.m>l>3pg.ml>4 ugm®] >5pugm> | >10% | >15% | >20% | >25%
Ratio of absolute differences 0.330 0.186 0.109 0.063 0.393 0.233 0.149 0.094

NO, Annual Average

Urban traffic areas
>3pg.m>|>4 pg.m>[>5ug.m=|> 7.5 pg.m>| >10% | >15% | >200 | >25%
Ratio of absolute differences 0.384 0.279 0.169 0.046 0.421 0.257 0.153 0.110

NO, Annual Average

Again, similar results as for the cities of the Urban Audit have been observed in general.
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4.2.4 Ozone

For the ozone indicatd®3.2 percentile of maximum dailyl®ur means in 201%he comparison has
been performed fod05 NUTS units with at least one rural background station and foNGPIES3 units
with at least one urban or suburban background statightogether, 528 rural background stations
and 1156 urban/suburban backgrousthtions have been used in this analysis.)

Table4.15 shows the comparison betwedhe NUTS3 meansf the predictedgridded mapped values
andthe relevantaverage of the measurement locationswithin individual NUTS3 units, separately
for rural background andrban backgroundbcations(and map layer)

Table4.15:Comparison of predicted grid values from separatal background (top) and urban
background (bottomjnap layers against relevant rasurements frommural background
and urban/suburbarackground in averageer NUTS3 unitising RMSE, RRMSE, bids, R
andregression equation from scatter plots fmrone indicator 93.2 percentile of maximum
daily 8hourmeans ir2019. Units: pg.mMexceptfor RRMSENd R.

Rural background areas
RMSE| RRMSE | Bias | R® Regr. eq. FAC50%
Mean predicted vs. observed values - rural background 4.34 3.7%| 0.08| 0.891]y = 0.835x + 19.51 0.000

Ozone, 93.2 Percentile of 8-hourly Daily Maximums

Urban background areas
RMSE| RRMSE | Bias| R° Regr. eq. FAC50%
Mean predicted vs. observed values - urban background 497  4.4%]-0.18] 0.863[y =0.839x + 1/.84 0.000

Ozone, 93.2 Percentile of 8-hourly Daily Maximums

Figure4.16 givesthe scatterplots for these comparisons

Hgure4.16: Correlation between predicted grid values fraimal background (leftand urban
backgroundright) maplayer (yaxis) versus measurements from rusackground (left)
andurban/suburban background (right)-éxis)in average peNUTS3or ozone indicator
93.2 percentile of maximum dailyt®ur meansn 2019

0,93.2 perc. dmax8h — 1x1 km? grid. rural map |. 0,93.2 perc. dmax8h — 1x1 km? gr. urb. b. map I.
vs. rur. b. measurements, in average per NUTS3 vs. urb. b. measurements, in average per NUTS3
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In addition to the FAC50% indicator, a more detailed view on the differences betWwegredicted
gridded and the measuredconcentratiors is presented in Table 4.16, in both absolute and relative
numbers. E.g., one can see that for 96 of the NUTS3 unitsthe differences are smaller than
10 ug.n.
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Table4.16:Ratio ofabsolute differences betwegmedicted grid values fromural (top) and urban
background (bottom) map layer amdlevantmeasurementgrom rural backgroundor
urban/suburbarbackground stabns in averag@er NUTS3 unifor ozone indicator 93.2
percentile of maximum daily-Bour means in 2019vhich exceed certain absolute (left)
and relative (right) difference levels

Ozone, 93.2 Percentile of Rural background areas

8-hourly Daily Maximums ~ |> 5 pug.m>|> 7.5 pg.m>|> 10 pg.m | > 15 pg.m>| >10% | >15% | >20% | >25%
Ratio of absolute differences 0.188 0.074 0.027 0.015 0.020 0.012 0.005 0.000
Ozone, 93.2 Percentile of Urban background areas

8-hourly Daily Maximums  |> 5 pug.m>|> 7.5 pg.m>|> 10 pg.m | > 15 pyg.m>| >10% | >15% | >20% | >25%
Ratio of absolute differences 0.209 0.110 0.053 0.019 0.045 0.022 0.010 0.005

For ozone, as for other pollutants, thesults for the NUTS3 units are quite similar as for the cities of
the Urban Audit.
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5 Alternative dealing with ruralurban backgroundnd urbantraffic stations

During the preparation of the paper Horalek et al. (2020), it was suggested to check thateepar
treatment of rural, urban background and urban traffic stations. This chapter compares mapping
results created based on the current merging methodology (using separate map layers) against the
mapping results created based aiternative approaches othe map layers. Sectiohl examines
alternative dealing of (i) rural and (ii) urban/suburban background stati®estion5.2 searches
different dealing of urban/suburban (i) background and (ii) traffic stations.

5.1 Rural and urban/suburban background statsn

In this section, the currentnethodology labelled (Q)sing themergng of the rural andthe urban
background map layers is comparadainst thealternative methodology labelled (J), i.e., the joint
ruralurban background map layecreated based on all background stations (both rural and
urban/suburban)The analysis has been performed for KNNQ and ozone.

5.1.1 PMuo

Table5.1 presents the crosgalidation resultof the PMo annual average mappirig the rural and
urban background &as for two variants, i.e. the current (@)e and the alternate (Jne, in which
the rural and the urban/suburban background stations are handled togetier green marking shows
the better performanceFor the green highlighting, the ad hoc criteridmmore than ca. 36 difference
(in terms of RMSE, RRM$E and slope and 0.2 pg.m (in terms of RMSE and bias) for result
distinguishing has been appligice., thesimilar criterionasin Horalek et al. (2020).

Table5.1: Comparison of twepatial interpolation variants showing RMSE, RRMSE, BiasdR
regression equatio from crossvalidation scatterplots in rural (top) angban (bottom)
background areas for Pilannual mean 2019. Units: pghexceptfor RRMSE and?R

PMy, Annual Average i Mapp Rural backgroun;i areas
RMSE | RRMSE|Bias| R Regr. eq.
(C) [Current, merged separ. rural and urban backgr. map layers 3.7 25.2%| 0.4] 0.617|y =0.766x + 3.9
(J) |Joint rural-urban background layer 3.7 25.1%| 1.2| 0.698|y =0.920x + 2.4
PMy Annual Average i Mapp Urban backgrounzd areas
RMSE | RRMSE|Bias| R Regr. eq.
(C) |Current, merged separ. rural and urban backgr. map layers 6.6] 29.3%| -0.4] 0.633|y =0.675x + 6.9
(J) |Joint rural-urban background layer 6.5] 28.7%| -0.4] 0.648|y =0.671x+ 7.0

Looking at the results, one can ghat the current (C) mapping variagives better results in terms of
bias and worse results in terms of théd®d the regression equation in the rural areesmpared to
the alternate (Jyariant Inthe urban tackground aregsoth variants give almost the same results

Due to the important issue of the bias in the rural arées., the overestimation of 1.2 pug:min
average) it can be stated that thalternate (J)variant does notimprove the mapping methodology
In the rural ares, the current mapping variant gives better resuli®wever the (J) variant usinthe
joint rurakurban map layefbasedon both rural and urbarsuburbanbackground stationanight be
considered for appingin the urban background areaspecifically for the purposes of the city level
mapping Further testinge.g.based on the data of another yganight take place
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5.1.2 NO;

Tableb.2 shows the crosgalidation results of the NGannual average mapping in the rural and urban
background areas for two variants, i.e. the current (C) one and the alternate (J) one, in which the rural
and the urban/suburban background stations are handled together.

Table5.2: Comparison of twepatial interpolation variants showing RMSE, RRMSE, BiasdR
regression equation from crosalidation scatteiplots in rural background (top) and
urban backgroundgbottom) areas foNG, annual mean 2019. Units: pghexcept RRMSE

and R.
NO, Annual Average i Mappi Rural backgroung areas
RMSE | RRMSE|Bias| R Regr. eq.
(C) |Current, merged separ. rural and urban backgr. map layers 2.6] 33.9%| 0.5] 0.781|y=0.885x + 1.4
(J) |Joint rural-urban background layer 3.4 45.8%| 0.9] 0.639|y =0.824x + 2.2
NO; Annual Average i Mappi Urban backgrounzd areas
RMSE | RRMSE |Bias| R Regr. eq.
(C) |Current, merged separ. rural and urban backgr. map layers 5.1 27.5%]| -0.4] 0.618]y = 0.685x + 5.4
(J) |Joint rural-urban background layer 5.0] 26.8%| -0.3] 0.632|y =0.683x + 5.6

One can see thathe current (C) mapping variant gives better results compared to the alternate (J)
variant in the rural areadn the urban aregdoth variants give almost the same results, with a tiny bit
better results in the case of éhalternate (J) variant

The similar finding as in the case of Bban be concluded. The alternate (J) varidmés not improve
the mapping methodologyin the rural areasthe current method gives better resultsowever the

(J) variant using the joimtiral-urban map layer (based on both rural and urlmmurbanbackground
stations) might beonsidered foapplyingin the urban background areas, specifically for the purposes
of the city level mappingrurther testingnight take place

5.1.3 Ozone

Table5.3 presents the crosgalidation results of the PM annual average mapping in the rural and
urban background areas ftwo variants, i.e. the current (C) one and the alternate (J) one, in which
the rural and the urban/suburban background stations are handled together.

Table5.3: Comparison of two spatial interpolation variants showing RMSE, RRMSE? biass, R
regressiorequation from crossalidation scatter plots in rural background (t@m)d
urban background (bottom) areas for ozone indicator 93.2 percentile of maximum daily 8
hour means 2019. Units: pghexcept RRMSE and R

Ozone 93.2 Percentile of 8-ho Rural background areas

variant RMSE [ RRMSE |Bias| R’ Regr. eq.
(C) [Current, merged separ. rural and urban backgr. map layers 8.2 7.0%]| -0.6] 0.600|y = 0.644x + 41.1
(J) |Joint rural-urban background layer 8.9 7.6%| -2.5] 0.566[y = 0.617x + 42.5
Ozone 93.2 Percentile of 8-ho Urban background areas

variant RMSE | RRMSE | Bias| R’ Regr. eq.
(C) |Current, merged separ. rural and urban backgr. map layers 10.1 9.0%]| 0.5] 0.581|y =0.624x + 43.0
(J) [Joint rural-urban background layer 10.1 8.9%| 1.1 0.566|y = 0.616x + 44.5
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In can be seerhiat the current (C) mapping variant gives better results compared to the alternate (J)
variant, especially in the rural areas, but in terms of bias also in the urban backgroundTaease

of ajoint ruralurban map layert{ased bothon rural and urban background stations) instead of the
current use of separate rural and urban background map layers withghbsequent merge does not
improve the mapping methodologyihe current mapping variant gives better results

5.2 Urban/suburban backgrundand trafficstations

In this section, two different comparisons have been performf&dirst, a similar comparison like in
Section5.1 has been done. Here, the current methodology labelled (C) using the merge of the urban
background and the urban tffec map layers is compared against the alternative methodology labelled
(9), i.e., the joint urban backgrowtichffic map layer created based on all urban/suburban stations
(both background anttaffic).

Next to this, additional potential improvement tiie mapping methodology has been examinéd.
examines the alternative adjustment of therban traffic layerin areas where itsestimated
concentrationvalues are lower than tharban background map layestimatedconcentrationvalues.
Currently,the urban traffic layer is quite simply adjusted based on the urban background leger (
not to have values smaller thathis layer see Section 2)1We have examined the improvement of
the adjustment, using the joint urlmebackgrouneraffic map layefcreated based on both background
and traffic urban/suburban stationsas described in Section 2.1

The analysis has been performed for Bhd NQ. No analysis for ozone has been performed, as the
traffic stations are not used in the 0zone mapping.

5.2.1 PMio

Table5.4 presents the crosgalidation results of the PM annual average mapping in theban
backgroundand the urban traffic areas for twomappingvariants, i.e. the current (C) one and the
alternate (J) one, in which therban/suburban backgroundnd the urban/suburbantraffic stations
are handled togetherThe green marking shows the better performance.

As the urban traffi@reas areunderestimated in the current 1x1 Knfinal merged maps while fairly
represented in the urban traffic map layer (Holdlket al., 202), the results for separate urban traffic
map layer are also presented in addition.

Table5.4: Comparison of twenappingvariants showing RMSE, RRMSE, bfaandRregression
equatian from crossvalidation scatterplots in urban backgroundgjandurbantraffic
(bottom) areas for PM annual mean 2019. Units: pghexceptfor RRMSE and!R

PMy, Annual Average 1 Mappi L backgrounzd areas
RMSE | RRMSE|Bias| R Regr. eq.
(C) |Current, merged separ. urban backgr. and urban traffic m. layers 6.4] 28.1%| 0.1| 0.659|y=0.689x + 7.1
(J) |Joint background-traffic urban layer 6.5 28.6%| 0.9] 0.653|y =0.670x + 8.3
PM,y, Annual Average i Mappi Urbantrafficazreas
RMSE | RRMSE |Bias| R Regr. eq.
©) Current, merged separ. urban backgr. and urban traffic m. layers 5.1 22.7%| -2.7] 0.746]y = 0.761x + 2.7
Current, separate urban traffic map layer 43| 19.3%]| -0.1] 0.776]y =0.776x + 4.9
(J) |Joint rural-urban background layer 45| 20.1%| -1.8] 0.766]y = 0.751x + 3.8

Looking at the results, one can see that the current (C) mapping variant gives better results in terms of
bias in theurban backgroundreas, compared to the alternate (Briant. In the urbariraffic areas,
the (J) variangives somewhat betterresultscomparedto the merged urban map in the current (C)
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variant However, be it notedhat the results are related to the 1x1 Emesolution, in which the urban
traffic areas(in both variantsare underestimated due to the spatial smoothirfidhe best resultsofr

the urban traffic areas are given by the urban traffic map layer, being an intermediate product of the
current (C) variant. Note that the population exposure is currently calculated not based on the final
merged 1x1 krimap, butbased on separate map layers.

It can be summarized thathé use of a joint urbamackgroundtraffic map layer Based both on
urban/suburban backgroun@nd urban/suburban traffic stations) instead of the current use of
separate urban background and urbaraffic map layers with theisubsequent merge does not
improve the mapping methodolog§or future, if the urban traffic areas should be better represented
in the final map,an increased resolution (e.g., 100x10C? imstead of the current 1xkn?) is
reconmmended.

Additionally, we have examined an alternative adjustment of the urban traffic layer in areas where it
shows lower results compared to theeban background map layefhe current (C) and the alternative

(A) adjustment have been compared using tha@e comparison with the measurement data. Table
5.5 shows thesimple comparison between the point observation values draprediction gridded
valuesof the adjusted traffic map layer in two variants

Table5.5: Statistical indicatorRMSE, RRMSE, bigsand regression equatiofrom the scatter plots
for the predicted grid values froarban trafficmap layerin two variantsversus the
measurement point values for urb@aburbantraffic stationsfor PMy, annual mean
2019. Units: pg.Mexceptfor RRMSE ancfR

PMy, Annual Average i Mappi Urban/suburban traff;c stations
RMSE | RRMSE|Bias| R Regr. eq.
(C) |Urban traffic map layer, current adjustment 2.9] 13.2%| 0.0 0.881]y =0.869x + 2.9
(A) |Urban traffic map layer, alternative adjustment 2.7 12.1%] -0.1] 0.901|y =0.869x + 2.8

The results show that the alternative adjustméA)of the traffic map layer gives slightly better results
compared to the current (C) adjustment in termsSRMSEA potential inclusion ofttis improvement
in the mgping methodologyshould be carefully evaluated in relation to increaseuinputationally
demandingness of thimproved mapping procedure.

5.2.2 NO;

Table 5.6 shows the crossalidation results of the NOannual average mapping in the urban
background and the urban traffic areas for two variants, i.e. the current (C) one and the alternate (J)
one, in which the rural and the urban/suburban background stations are handled together.
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Table5.6: Comparison of twanappingvariants showing RMSE, RRMSE, bfaandRregression
equatian from crossvalidation scatterplots in urban background (top) amtdantraffic
(bottom) areas foNQ, annual mean 2019. Units: pghexceptfor RRMSE and’R

NO, Annual Average 1 Mappin Clitiell bacquour;d areas
RMSE | RRMSE |Bias| R Regr. eq.
(C) |Current, merged separ. urban backgr. and urban traffic m. layers 5.0 26.7%| 1.0 0.647|y =0.688x + 6.8
(J) |Joint background-traffic urban layer 7.0 37.6%| 4.1| 0.632|y =0.665x + 6.2
NO, Annual Average 1 Mappin Urbantrafficireas
RMSE | RRMSE |Bias| R Regr. eq.
©) Current, merged separ. urban backgr. and urban traffic m. layers 7.7 24.6%| -1.3| 0.519|y =0.501x + 14.4
Current, separate urban traffic map layer 7.6 24.2%| 0.0] 0.520|y =0.530x + 14.7
(J) |Joint rural-urban background layer 9.5] 30.4%)| -5.2| 0.473|y = 0.506x + 10.3

Looking at the results, one can see that the current (C) mapping variant gives better results in terms of
bias both in the urban background and urban traffic areas, compared to the alternataright. In

both mapping variants, the ban traffic areas are underestimated in the final 1x12knap. It can be

stated that the (J) mapping variant does not improve thapping methodologyFor future, if the

urban traffic areas should be better represented in the final map,ncreased resofion (e.g.,
100x100 minstead of the current 1xkm?) is recommended.

Additionally, we have examined an alternative adjustment of the urban traffic layer in areas where it
shows lower results compared to theban background map layefhe current (C) antie alternative

(A) adjustment have been compared using the simple comparison with the measurement data. Table
5.7 shows thesimple comparison between the point observation values #raprediction gridded
valuesof the adjusted traffic map layer iwo variants

Table5.7: Statistical indicatorRMSE, RRMSE, biasaRd regression equatiofrom the scatter plots
for the predicted grid values froorban trafficmap layerin two variantsversus the
measurement point values for urbfsaburbantraffic gationsfor NG annual mean 2019.
Units: pg.n? exceptfor RRMSE and?R

NO, Annual Average i Mappi Urban/suburban traﬁzc stations
RMSE | RRMSE |Bias| R Regr. eq.
(C) |Urban traffic map layer, current adjustment 5.3] 17.0%| 0.0] 0.775]y = 0.674x + 10.2
(A) |Urban traffic map layer, alternative adjustment 5.3 17.0%| 0.0| 0.776]y = 0.675x + 10.2

One can see that the results of both current (C) and alternative adjustment of the urban traffic map
layer are almost the same. The reason probably is thatareas where the urban traffic map layer
shows lower concentration values compared to the urban background map layer are very limited in
the case of N@ In any case, it can be stated that the alternative adjustment of the urban traffic map
layer does nbimprove the mapping methodology in the case of:NO
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6 Potential approaches for carrying out clgvel mapping at the European
scale

Under Section 5.23n increased map resolution (e.g., 100x100mstead of the current 1xknm?) is
recommended, if the urban traffic areas should be better represented in the final map. This
Chapter6 provides several possibilities of future development towdtdsopeanwide city level
mapping at a fine spatial resaion. All these approached might be devedmjwithin the scope of
the current RIMM mapping methodology.

6.1 Use of uUEMERodel data

One of the overarching design principles of the RIMM methodology isithsitprimarily based on
observations. However, the miedd also makes use of model data from the EMEP model as a predictor
variable in the regression. This model data is provided at a relatively coarse resolution, thus limiting
the potential of the technique for highesolution urbarscale mapping. One of thmost promising
approaches for cityevel mapping at the European scale is therefore the use ofdeigblution model
output. The uEMEP (urban EMEP) model, recently developed at MET N@erdyy et al., 2020)s
currently being used to provide operational higésolution (spatial resolution ranging from 250 m to

50 m for urban areas) hourly air qualityrécasts for the area of Norway. In addition, the model can

be used to calculate annual average concentrations of the main pollutants for all of Europe at a spatial
resolution of ca. 250 m. See Figuéek and6.2 respectively for a map at the Europeanlsas well an
example of cityscale model output from uEMEP.

Given the recent availability of this spatially very detailed and comprehensive model information, it is
recommended to explore the potential of using this data for extending the RIMM techifidpglek

et al., 202) to the scale of individual cities and, if the initial results are promising, to eventaally

out such an analysis for all major cities in Europe. The adaption of the RIMM technique to the urban
scale could potentially begin with the use of a similar residual kriging framework as currently in use for
the regional scale, however it seems likthat at least for pollutants with substantial spatial gradients
such as nitrogen dioxide, the method will have to be modified to include also information on the spatial
representativity of each observation site. This can for example be directly acsbhetlvith a method

like Optimal Interpolation (Ol), which is conceptually identical to residual kriging but which has the
advantage that the background/model error covariance can be directly designed independently for
each observation site. Using such gpebach would for example limit the effect of traffic sites to the
nearby road network, whereas urban background sites similarly would only correct urban background
areas.

For completeness, it should be noted that the uEMEP model is under continuouspieesit. It is

not clear yet to what extent annual average concentration maps will be produced on a routine basis.
It should further be mentioned that at this point the uUEMEP model results for nitrogen dioxide are of
significantly higher accuracy than thoee particulate matter.
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FHgure6.1: Annual average N{zoncentration for the year 2018 from the uEMEP model

Figure6.2: Same as Figure 1 but zoomed irotdy show the output for the greater Paris a@Eaan
example of the spatial detail available in uEMEP for a large metropolitan area

6.2 Geostatistical downscaling

Another potential approach for citlevel mapping would be to use the existing output from the
operational RIMM mapping and to apply statistical downscaling techniques. Such techniques increase
the spatial resolution of an existing dataset by exploiting tadditional information from a
complementary proxy dataset that is in some way correlated with the coarse resolution dataset. One
such method has been recently developed at NILU within the SAMIRA project funded by the European
Space Agenc{Stebel et al.2021) The method uses a combination of (multi)linear regression and
geostatistical aredo-point kriging to exploit the spatial patterns of the finesolution proxy dataset

and provides a robust way of adding spatial detail to the coagselution irput dataset while keeping

the overall levels the same as in the coaresolution input dataset (i.e. the method is mass
conservative, which can be demonstrated byaggregating the downscaled outputfigure 6.3
provides an overview of the general concept arigure6.4 shows an example of downscaling a
satellite-derived surface N&lataset over the city of Oslo, Norway. While this example shows only a
relatively modest increase in spatial resolution to 1080the method is capable of scaling coarse
resolution input such as the current RIMb&ased maps to very high spatial resolutions of 50 m or
better depending on the spatial resolution of the available proxy dataset.
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Figure6.3: Concept of the geostatistical downscaling methodology developed within the SAMIRA
project(Stebel et al., 2021)
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Figure6.4: Example demonstrating the effect géostatistically downscaling a coarsesolution
input dataset. The left panel shows a surface M@p over Oslo, Norway, derived from

the SentinebP satellite instrument and the right panel shows the outcome of applying the
geostatistical downscaling abgithm.
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In addition,Figure6.5 shows an example of geostatistical downscaling of caasm®ution satellite
based N@to scales relevant for calculating human expe@s(demonstrated for the city of Milan, Italy).
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Figure6.5: Geostatistical downscaling of satellibsed N@data over a city centre, here for
downtown Milan, Italy.
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6.3 Low-costsensor networks fourban air quality mapping

Finally, networks of loveost air quality sensors could play a substantial role in moving towards city
level air quality mapping. While air quality models such as UEMEP are starting to provide information
at the scale of individal streets, observational data sources which are the cornerstone of the RIMM
methodology are spatially comparatively sparse when thinking of the perspective of individual cities.
Typically, most mediursize and large cities in Europe have from a few talenorder of 1620
monitoring stations. This is typically not enough observational information to provide data for all
neighborhoods and certainly not for the majority of streets.

Networks of lowcost air quality sensors have the potential toifilthis gap as they can provide many
dozens to many hundreds of data points within a city. One example of a very acthesbwensor
network in Europe is sensor.communitigttps://sensor.community/en), which deploys currently
about 14,000 particle sensors thughout all of Europe (seBigure 6.6). Exploiting this kind of
information would be very valuable for potential cigvel mapping within the ETC mapping task

long as proper QA/QC procedures (calibration and outlier removal) are applied to the sensor data
However, it should be noted that at this point such substantiatéost sensor networks only exist for
particulate matter. For gases such as nitrogen dioxidaclly electrachemical sensarare used and

they require significantly more expertise for proper calibration and operation. As a result, no Europe
wide low-cost sensor networks for gases are available, although various initiatives from individual
projectsexist in multiple cities (e.g. Oslo, Antwerp).

Figure6.6: Spatial distribution of active sensors (N = 14,083) in the sensor.community particle sensor
network in all of Europe (left panel) and in Berlin,f@@ry, as an example of a large city
in Europe (right panel) (data as of December 2020).
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6.4 Other potential approaches

The easiestsimple way forward concerning the Europeawide city level mappingrobablyis to
constructmaps for cities (e.dor cities of the Urban audith 100x100 rAresolution,based onthe
current RIMMmethodology Currently, the maps are prepared in 1x1%anly, although the merge of
the urban background and the urban traffic map layisr performed based on bufferaround the
roads, which enablewerge in diner resolution. This might be done for pollutanis; whichthe urban

map traffic layer is useoh mapping i.e, for PMio, PMes and NQ. Such amap productionin a more

fine resolution would be in better agreement with the population exposure, which is currently
calculatedin factin a finer than 1x1 kAresolution, using the bufferaround the roads.

Ancather option might beto follow some recommendation of Hordlek et al. {30, e.g. to uséand
cover data in 100x100 fmesolution as a proxy ootcouple kernemethod with the RIMM mapping.
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7 Cortlusions and recommendations

Thereport examinescity-level mappingat the European scalewith the aimto be able toprovide
consistentspdial information at NUTS3 and city levels acr&ssopein future. Among others, this
would enable tantroduce an improvement of the current city ranking.

The current mapping methodology has be@valuated with respect to city and NJTS3evels
mapping For the cities of the City Audit and fothe NUTS3 unitsa comparison between the
measurements and the mapping daltes been carried out Based ornthe results of the city level
analysisjt can be statedhat the current mapping caneébused at the city level across Eurofiar all
examinal pollutants (i.e., Pib, PMes, NG and ozone), despite a sligipositive biasin the urban
background areas fodPM and ozonexnd amild smoothing effect at locations of the measurement
stations If the agreement of the predicted and observed values should be improved, a potential
methodological adaption might be appliede., a postprocessing correction based dhe kriging
residuals namelyby interpolating themby someexact interpolator which respects the measurement
values However, this would probably lead to the worsening of the creslidation uncertaintyor the
whole interpolation.

Additionally, we have calculated the poputatiweighted concentration for individual cities as
potential new approach for the city ranking/e have compared this indicator with the average of the
stations located in the relevant city in two variants (ifer,all urban/suburban stations withouegard

on their type and for thairban/suburbarbackground stations onlywhich is aimilar approach to the
current city ranking for Pb%). Based on the analysis, it seems thdiile the averaged measurement
data from the background stations provides astior information for the whole city in general (when
the measurement error is neglectedjhe populationweighted concentrationalso fairly well
represensthe whole city(albeit a certain smoothing effect of the interpolation) and gives a consistent
information for all cities, including those without station measuremefitsus, this indicator can be
recommended for further evaluation for the city ranking indpreferably in a combination with the
current approach based on the averagegasurement datarbm the background stationm cities
with at least one background measurement stadion

Apart from this, ptential improvements of the mapping methodology have been examiAgéirst,

the alternative mapping variant using the joint rutabanbackground map layer created based on

all background stations instead of the current variant using the merge of the rural and the urban
background map layers has been compangtih the current variantIt has been concluded that this
alternative mapping vé@ant does not improve the mapping methodoladyowever, in the cases of

PMy and NQ (not ozone), this variannhight be considered for applying in the urban background
areas, specifically for the purposes of the cityelemapping. Further testingight take placeNext to

this, an alternative treatment of thbackground and traffic statioria the urban areas have been
examined.The alternative mapping variant using the joint urban backgretaffic map layer

created based on all urb&uburbanstationshas been examined, however no improvement in the
mapping has been foundh adlition, an alternative adjustment of the urban traffic map layer has
been examined. It has been found that it slightly improves®&it NQ) mapping. A potential
application ofthis slight improvement should be evaluated in relation to increased demandingness of
the improved mapping procedure. In any case, urban traffic areas are underestimated in the final 1x1
km? maps. For future, if the urban traffic areas should be bett@resented in the final maps, an
increased map resolution (e.g., 100x100instead of the current 1xkm?) is recommended.

Several possibilities of future development towate Europearnwide city level mapping in a fine
resolution have been suggestethis includes a) applying the existing methodology but exploiting a
highresolution model output (e.g. from the uEMEP model), b) downscaling of the existing spatial
maps using a geostatistical downscaling technique in combination withdsw@ution proxy

datasets, and c) the exploitation of existing loast sensor networks for providing additional
information within a city in areas that is not adequately covered by traditional air qutdityons
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Annex 1
Numerical results for Cities of the Urban Audit

Table A.Zgives the numericakesults for Cities for PMand PM s, while Table A.2 for N@nd Q.

TableA.1: Total population in thousands of inhabitants (POP), estimatgaifationweighted
concentration in ug-m(PWC), number of urban/suburban backgnd (NB) and traffic
(NT)stations, average of annual concentrations measured at these background and traffic
stations (CSB, CST), averages of annual concentrations estimated at the underlying grid
cells of urban background and urban traffic map layersgC&MT) in cities of the Urban
Audit forPMp annual average 201@eft) and PMsannual average 2019 (right)

URAU  \ame of City POP PMio PMzs

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
AT001C1 Wien 1741 188 11 174 183 2 196 211 131 11 12.3 12.7 2 134 14.5
AT002C1 Graz 275 238 5 191 245 2 238 254 16.2 2 14.0 17.2 1 184 17.5
ATO003C1 Linz 208 191 1 177 171 1 21.0 199 137 1 12.5 12.2 1 150 13.4
AT004C1 Salzburg 158 194 2 145 202 1 184 206 13.7 1 9.3 14.3 1 103 135
AT005C1 Innsbruck 130 161 2 141 159 115 1 9.0 11.2

ATO006C1 Klagenfurt 100 215 1 157 224 1 20.0 237 149 1 8.5 15.0 1 115 16.1
BEO01K1 Bruxelles/Brussel (gr.city) 1192 188 3 16.8 183 1 16.0 194 114 3 111 11.2

BE002C1 Antwerpen 544 224 3 23.0 224 2 262 240 129 3 126 128 2 140 13.6
BE003C1 Gent 277 217 1 255 220 1 219 219 129 2 136 13.0 1 126 12.9
BE004K1 Charleroi (greater city) 258 174 4 174 173 10.0 4 9.9 10.0

BEOO5K1 Liege(greater city) 429 160 4 16.2 159 8.8 4 8.4 8.7

BEOO6C1 Brugge 128 20.7 12.4 1 12.4 12.5

BEOO7C1 Namur 116 165 1 18.0 16.7 9.3 1 9.4 9.3

BE00O8C1 Leuven 114 18.4 11.0

BEOO9K1 Mons (greater city) 167 183 1 201 187 109 1 105 111

BE010C1 Kortrijk 89 20.2 12.6

BE011C1 Oostende 80 20.8 11.8

BE012C1 Mechelen 102 20.1 12.0

BEO13C1 Mouscron 41 19.8 12.4

BE014K1 LaLouviére(greater city) 110 17.6 10.3

BEO015K1 Verviers (greater city) 77 138 7.8

BG001C1 Sofia 1297 357 5 278 290 2 30.7 36.8 236 1 8.9

BG002C1 Plovdiv 338 36.8 1 358 37.0 1 447 381 231 1 19.0 232

BGO03C1 Varna 345 259 2 274 26.1 17.4 1 18.5 17.7

BG004C1 Burgas 213 254 2 229 257 16.2

BGO05C1 Pleven 132 30.2 1 36.3 311 211

BGO06C1 Ruse 168 280 1 36.0 28.8 18.2 1 20.1 18.7

BGO07C1 Vidin 68 364 1 413 388 25.0

BG008C1 Stara Zagora 161 26.6 1 209 279 182 1 20.9 19.1

BG009C1 Sliven 126 237 1 178 2438 15.6

BGO010C1 Dobrich 91 243 1 263 243 16.7

BG011C1 Shumen 94 270 1 295 284 18.3

BGO012C1 Pernik 97 283 2 311 281 18.8

BGO013C1 Yambol 75 25.4 15.8

BG014C1 Haskovo 95 294 1 290 312 18.7

BG015C1 Pazardzhik 116 300 1 33.7 325 19.8

BGO016C1 Blagoevgrad 78 26.2 1 30.0 29.0 17.2

BG017C1 Veliko Tarnovo 89 269 1 313 284 18.8 1 229 198

BG018C1 Vratsa 74 295 1 293 31.0 19.7

CHO001C1 Zurich 414 149 1 136 260 3 157 298 10.0 1 9.5 9.9

CHO002C1 Geneva 244 172 1 161 229 10.6

CHO003C1 Basel 190 147 1 152 225 9.9
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URAU PMo PM; s

Name of City POP

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
CHO004C1 Bern 176 147 1 126 252 1 187 323 95 1 113 11.2
CHO005C1 Lausanne 180 143 1 118 247 1 143 290 9.0

CHO06C1 Winterthur 116 133 1 125 203 9.0

CHO07C1 St. Gallen 83 127 1 13.0 280 8.6

CHO008C1 Lucerne 102 143 1 153 228 97

CHO009C2 Lugano 86 173 2 154 186 11.4 1 9.8 11.3

CHO10C1 Biel/Bienne 60 134 8.7

CHO011C1 Thun 53 134 8.9

CHO012C1 Zug 38 13.0 8.9

CY001C1 Lefkosia 268 27.6 1 333 16.2 147 1 135 139

CYO002K1 Greater Larnaka 78 27.9 15.9

CY501C1 Lemesos 191 29.2 1 26.0 149 15.3 1 13.3 14.9

CZ001C1 Praha 1291 199 8 190 163 5 246 18.0 13.9 3 129 139 1 173 15.6
CZ002C1 Brno 396 213 5 204 145 3 253 165 15.7 4 15.8 155 2 180 16.2
CZ003C1 Ostrava 310 277 3 251 145 1 309 136 209 2 18.5 20.6 1 225 22.9
czooacl t 1 Sz 175 185 2 170 139 2 194 160 130 2 113 1238 2 139 139
CZz005C1 Usti nad Labem 96 208 2 195 135 1 237 374 147 1 114 14.8 1 16.2 14.9
CZ006C1 Olomouc 111 236 1 256 102 17.2 1 17.8 17.4

CZ007C1 Liberec 108 198 1 16.8 17.1 14.1 1 12.5 14.2

czoosCl 25a1S . dzZRSe22: 101 167 1 163 284 123 1 128 126

CZ009C1 Hradec Kralové 97 206 1 201 196 1 203 242 150 1 14.4 15.5 1 155 14.6
CZ010C1 Pardubice 96 204 1 204 208 14.9 1 148 150

Cz011C1 Zlin 80 222 2 228 277 16.6 2 17.6 16.9

CZ012C1 Kladno 75 188 2 212 184 12.9 1 12.0 13.0

CZ013C1 Karlovy Vary 51 158 1 156 21.2 10.9

CZ014C1 Jihlava 53 175 1 174 239 13.0 1 13.9 13.4

CZ015C1 | I @GNnj2 @ 80 268 1 27.8 19.9 199 1 203 202

CzZ016C1 Most 66 20.7 1 236 16.9 13.8 1 15.1 14.3

CZ017C1 Karvina 61 29.7 1 287 213 21.8 1 20.9 22.1

CZ018C2 ChomutowJirkov 70 187 1 193 205 12.7

DEO001C1 Berlin 3374 185 6 174 224 5 222 245 124 3 13.1 12.6 1 157 13.4
DE002C1 Hamburg 1779 181 5 183 189 3 20.7 309 114 3 10.5 11.3 2 126 12.4
DE003C1 Munchen 1399 151 2 144 159 2 215 200 101 2 9.8 10.2 2 116 11.6
DE004C1 Koin 1027 167 1 16.2 178 2 202 222 107 1 127 12.7
DEO005C1 Frankfurt am Main 720 180 3 177 273 1 216 209 114 2 10.1 111 1 128 12.5
DE006C1 Essen 584 166 1 20.0 21.2 2 19.6 218 110 2 10.9 111

DEOO7C1 Stuttgart 618 168 1 153 301 3 23.8 208 10.6 1 10.0 10.5 2 122 12.8
DEO08C1 Leipzig 524 161 1 141 195 2 212 200 105 1 9.4 10.3 1 117 115
DEO09C1 Dresden 547 163 1 149 172 2 182 205 11.0 1 10.3 111 2 113 11.9
DEO010C1 Dortmund 600 16.0 2 199 20.7 10.7 1 11.6 10.7

DEO011C1 Dusseldorf 617 168 1 144 180 1 228 203 11.0 1 10.5 11.2 1 148 13.1
DEO012C1 Bremen 576 172 4 169 149 1 220 230 11.2 1 10.8 10.9

DE013C1 Hannover 563 150 1 140 153 1 181 199 99 1 9.3 9.7 1 9.7 10.6
DE014C1 Nurnberg 502 16.5 1 216 189 110 1 115 11.2 1 111 11.9
DE015C1 Bochum 377 16.1 10.7

DE017C1 Bielefeld 344 152 2 198 207 98

DE018C1 Halle an der Saale 235 158 1 16.2 173 1 225 215 106 1 11.0 10.6 1 122 115
DE019C1 Magdeburg 231 160 1 154 172 2 20.0 20.7 10.6 1 10.9 10.6 1 103 11.3
DEO020C1 Wiesbaden 285 165 1 146 162 2 16.0 185 10.8 1 9.5 10.9 2 103 11.2
DE021C1 Gdttingen 122 147 1 120 159 1 193 198 94 1 8.0 9.3 1 111 11.2
DE022C1 Miulheim a.d.Ruhr 169 171 1 16.3 164 11.1

DE023C1 Moers 112 16.7 11.1

DE025C1 Darmstadt 163 159 1 141 168 1 16.1 196 10.2 1 8.5 10.0 1 9.5 111
DE026C1 Trier 119 14.2 1 164 202 85

DE027C1 Freiburg im Breisgau 225 126 1 129 171 1 153 200 83 1 8.3 8.1 1 9.0 8.6
DE028C1 Regensburg 155 15.9 1 196 184 109
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URAU — Name of City POP Po PMes

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
DE029C1 Frankfurt (Oder) 64 183 1 169 147 1 191 19.0 127 1 11.6 12.9 1 123 12.9
DE030C1 Weimar 67 139 1 134 156 1 156 183 93 9.1 9.3 1 103 10.1
DE031C1 Schwerin 97 16.1 1 180 170 105 1 116 11.4
DE032C1 Erfurt 204 141 2 132 158 2 17.0 145 94 8.9 9.3 2 101 10.2
DE033C1 Augsburg 302 149 2 148 167 2 20.0 182 104 105 103

DEO034C1 Bonn 341 156 1 152 145 10.2

DEO035C1 Karlsruhe 315 162 1 147 172 1 163 19.7 10.7 9.9 11.0 1 111 12.7
DE036C1 Monchengladbach 268 16.0 1 169 157 1 209 16.4 104 10.7 10.2

DE037C1 Mainz 206 163 2 173 122 1 219 188 10.6 115 10.5 1 111 11.3
DEO039C1 Kiel 265 17.1 1 158 185 1 21.7 169 109 1 122 11.8
DE040C1 Saarbriicken 197 153 2 146 138 1 189 194 101 10.2 102

DEO041C1 Potsdam 166 163 2 16.0 138 2 194 19.7 109 10.3 11.0 2 118 11.6
DE042C1 Koblenz 126 15.9 1 176 199 10.6 10.9 10.9
DE043C1 Rostock 208 16.7 1 163 147 2 210 189 109 106  10.7 12.4 11.9
DEO044C1 Kaiserslautern 99 144 1 148 156 9.7 10.3 9.8

DEO045C1 Iserlohn 102 14.0 9.5

DEO046C1 Esslingen am Neckar 103 16.3 1 231 209 105

DE047C1 Hanau 100 16.7 1 16.3 16.7 10.7

DEO048C1 Wilhelmshaven 80 17.0 10.6

DEO049C1 Ludwigsburg 97 165 1 149 163 1 228 189 105

DEO50C1 Tubingen 89 141 1 147 169 1 221 194 94 1 9.7 9.3

DEO51C1 Villingen-Schwenningen 86 118 1 121 154 7.8

DEO052C1 Flensburg 90 16.9 1 19.0 183 10.6 1 110 111
DEO53C1 Marburg 77 155 1 157 163 1 156 20.1 105 1 102 10.8
DE054C1 Konstanz 79 136 1 140 165 9.4 1 9.6 9.4

DEO055C1 Neumdiinster 81 17.1 11.0

DE056C1 Brandenburg an der Havel 75 156 1 157 143 1 19.7 227 105 1 10.8 10.6 1 114 11.3
DE057C1 GielBen 86 16.8 1 170 234 112 1 109 11.4
DEO58C1 Lineburg 82 151 1 146 16.6 9.9

DE059C1 Bayreuth 75 15.2 1 16.6 20.1 105

DEO60C1 Celle 70 14.2 9.4

DEO061C1 Aschaffenburg 83 15.6 10.1 1 10.0 10.1

DE062C1 Bamberg 79 151 1 150 159 10.3 1 10.3 10.3

DEO063C1 Plauen 67 14.4 1 144 199 10.0

DE064C1 Neubrandenburg 66 16.0 2 177 171 106 1 123 11.4
DE065C1 Fulda 84 153 1 152 161 1 188 194 101 1 119 11.0
DE066C1 Kempten (Allgau) 71 11.9 8.3 1 8.8 8.5

DEO067C1 Landshut 74 15.0 1 157 181 105

DE068C1 Sindelfingen 70 14.9 9.6

DEO069C1 Rosenheim 64 13.9 10.0

DEO70C1 Frankenthal (Pfalz) 55 16.0 10.7

DEO71C1 Stralsund 58 16.3 1 179 16.7 10.3 1 115 11.4
DEO72C1 Friedrichshafen 60 140 1 142 139 9.6

DE073C1 Offenburg 64 14.4 9.5

DEQ74C1 Gorlitz 63 21.1 1 184 156 146

DEO75C1 Sankt Augustin 67 15.7 10.3

DE076C1 NeuwUlm 58 154 1 16.1 114 10.5 1 10.7 10.4

DEQ077C1 Schweinfurt 64 161 1 17.2 156 10.6

DEO78C1 Greifswald 56 16.1 10.5

DE079C1 Wetzlar 58 163 1 181 136 11.0

DEO80C1 Speyer 60 16.3 10.9 11.6 109

DE081C1 Passau 50 16.2 1 181 157 11.4 124 116

DE082C1 DessauRoRlau 88 15.7 1 164 182 105

DE501C1 Duisburg 495 184 1 186 151 1 194 180 121

DE502C1 Mannheim 303 16.7 1 202 171 109 1 123 12.1
DE503C1 Gelsenkirchen 281 17.2 2 231 187 115 1 13.9 115
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URAU PMo PM; s

Name of City POP

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
DE504C1 Munster 291 163 1 164 150 1 202 21.2 10.7

DE505C1 Chemnitz 249 149 1 125 154 1 176 188 9.9 1 10.6 10.8
DE506C1 Braunschweig 250 147 1 127 141 1 172 222 96 1 9.7 10.6
DE507C1 Aachen 251 143 1 120 154 1 202 199 84

DE508C1 Krefeld 229 164 1 143 16.1 10.9

DE509C1 Oberhausen 211 174 1 219 213 115

DE510C1 Libeck 237 169 1 159 164 1 20.2 20.3 10.8 1 10.0 10.9

DE511C1 Hagen 199 14.9 1 237 174 100

DE513C1 Kassel 209 153 1 156 164 1 215 182 10.0 1 9.7 9.9

DE514C1 Hamm 182 15.5 10.3

DE515C1 Herne 158 17.0 11.2

DE516C1 Solingen 177 153 1 137 187 1 19.0 184 10.0

DE517C1 Osnabrick 176 158 1 147 162 1 202 21.1 10.2 1 9.3 10.2 1 114 11.6
DE518C1 Ludwigshafen am Rhein 163 166 1 17.7 146 1 20.8 20.2 110 1 119 12.1
DE519C1 Leverkusen 167 157 1 133 144 10.3 1 116 12.0
DE520C1 Oldenburg (Oldenburg) 169 17.0 1 184 20.0 10.8 1 113 11.3
DE521C1 Neuss 156 16.2 1 19.3 138 10.7

DE522C1 Heidelberg 172 156 1 147 164 10.3

DE523C1 Paderborn 145 148 9.6

DE524C1  Wiirzburg 146 156 1 153 169 1 199 196 10.1 1 9.4 9.8

DE525C1 Recklinghausen 127 16.7 11.1

DE526C1 Wolfsburg 124 145 1 136 150 1 16.7 198 95

DE527C1 Bremerhaven 117 171 1 168 151 1 19.6 20.2 11.0 1 111 11.0

DES528C1 Bottrop 118 17.9 11.9

DE529C1 Heilbronn 123 167 1 184 156 1 225 199 10.6 1 10.9 10.4 1 124 12.6
DE530C1 Remscheid 112 147 9.7

DE531C1 Offenbach am Main 127 171 1 218 19.8 10.8

DE532C1 Ulm 126 154 1 152 16.9 10.3 1 10.2 10.3

DE533C1 Pforzheim 130 13.7 1 145 158 8.8 1 9.2 8.3

DE534C1 Ingolstadt 133 155 1 165 19.1 10.8 1 107 11.6
DE535C1 Gera 100 147 1 154 16.5 10.0

DE536C1  Salzgitter 105 13.9 9.3

DE537C1 Reutlingen 121 140 1 139 155 1 209 179 9.2 1 112 10.3
DE538C1 Furth 119 15.9 1 173 199 108

DE539C1 Cottbus 101 173 1 163 151 1 17.8 21.8 116 1 111 11.6 1 128 12.1
DE540C1 Siegen 109 145 9.8

DE541C1 Bergisch Gladbach 121 14.9 9.9

DE542C1 Hildesheim 105 14.3 1 172 199 93 1 9.8 10.4
DE543C1 Witten 105 15.6 10.4

DE544C1 Zwickau 106 14.9 1 16.6 183 101

DE545C1 Erlangen 112 15.8 10.7

DE546C1 Wuppertal 355 154 1 16.0 145 1 193 187 100 1 9.6 9.8

DE547C1 Jena 107 143 1 141 17.0 9.6

DE548C1 Dduren, Stadt 99 141 8.6

DE549C1 Bocholt, Stadt 73 16.9 11.1

DKO001C1 Kgbenhavn 668 163 1 165 164 2 234 185 938 1 10.9 9.8 2 125 11.2
DK002C1 Arhus 312 16.6 1 194 184 95 1 9.4 9.5 1 117 111
DK003C1 Odense 193 17.0 1 203 179 103

DKO004C2 Aalborg 200 16.5 8.9 1 9.6 9.7

EE001C1 Tallinn 405 122 1 99 152 1 175 165 6.3 1 4.6 55

EE002C2 Tartu linn 105 146 1 151 128 6.5 1 5.4 6.3

EEO003C1 Narva linn 59 127 1 10.0 147 6.1 1 4.8 6.0

ELO001K1 Athens 3313 293 4 253 128 3 334 198 18.0 3 13.8 15.6 2 184 18.0
ELO02K1 Thessaloniki 789 29.3 1 419 203 204 1 205 215
ELOO3C1 Patra 172 22.8 1 292 202 145 1 156 15.1
ELO04C1 Iraklio 156 35.2 17.0
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ELOO5C1 Larissa 142 22.4 1 323 203 151

ELO0O6C1 Volos 102 229 1 287 169 153 1 158 16.1
ELO07C1 loannina 76 27.1 17.5

ELO08C1 Kavala 56 26.5 17.6

ELO09C1 Kalamata 54 215 12.8

ELO10C1 Trikala 62 21.9 14.6

ELO11C1 Serres 60 244 16.6

ELO12C1 Katerini 61 20.6 14.0

EL013C1 Xanthi 57 28.6 17.8

ELO14C1 Chania 66 31.1 15.9

ES001C1 Madrid 3230 178 7 159 173 6 194 344 87 2 9.4 8.4 5 101 10.5
ES002C1 Barcelona 1637 247 6 258 149 3 288 415 153 4 16.6 14.8 3 194 17.3
ES003C1 Valencia 909 204 2 216 142 4 230 289 126 2 13.3 1238 3 145 13.6
ES004C1 Sevilla 712 213 9.9

ES005C1 Zaragoza 699 16.1 2 152 163 4 10.7 304 75 1 9.6 7.6

ES006C1 Malaga 573 241 1 309 295 115

ES007C1 Murcia 465 215 1 29.2 195 121

ES008C1 Palmas de Gran Canaria, L

ES009C1 Valladolid 336 14.7 3 163 279 7.8 3 119 10.8
ES010C1 Palma de Mallorca 424 20.2 1 229 234 109

ES011C1 Santiago de Compostela 116 178 1 179 108 1 184 158 89 1 7.8 9.1 1 116 10.5
ES012C1 Vitoria-Gasteiz 242 16.6 3 141 30.7 102 2 8.1 10.3
ES013C1 Oviedo 228 209 1 154 144 2 193 232 126 1 7.8 12.2 1 137 13.3
ES014C1 Pamplona/ Irufia 268 154 2 137 129 1 16.7 164 838

ES015C1 Santander 183 19.0 1 202 288 1 248 222 111

ES016C1 Toledo 90 204 1 212 176 10.3 1 11.9 10.6

ES017C1 Badajoz 152 146 1 141 245 6.0

ES018C1 Logrofio 155 18.1 1 227 204 10.4

ES019C1 Bilbao 358 182 1 129 162 2 179 190 118 1 9.1 111

ES020C1 Cordoba 331 239 11.2

ES021C1 Alicante/Alacant 342 18.1 1 221 16.7 105 1 12.9 10.8

ES022C1 Vigo 303 18.7 2 225 217 93 1 105 10.6
ES023C1 Gijén 278 205 2 193 185 4 227 16.4 113 2 9.8 11.0 1 121 12.1
ES024C1 Hospitalet de Llobregat, L' 256 250 1 215 209 15.5

ES025C1 Santa Cruz de Tenerife

ES026C1 Corufig A 261 241 1 336 153 1 26.1 201 117 1 15.3 11.8 1 118 11.7
ES027C1 Barakaldo 123 18.2 11.6

ES028C1 Reus 112 17.2 1 17.7 186 10.7

ES029C1 Telde

ES030C1 Parla 123 19.7 9.9

ES031C1 Lugo 100 17.0 1 126 194 10.0 1 106 10.1
ES032C1 San Fernando 97 247 9.9

ES033C1 Girona 110 18.4 11.9

ES034C1 Céceres 9 140 1 135 188 55

ES035C1 Torrevieja 92 19.9 1 124 20.7 10.7 1 9.9 11.2
ES036C1 Pozuelo de Alarcon 83 16.7 7.8

ES037C1 Puerto de Santa Maria, El 95 21.8 9.8

ES038C1 Coslada 113 19.5 1 213 219 9.9 1 123 11.3
ES039C1 Avilés 96 21.0 2 208 245 118 1 7.4 12.3
ES040C1 Talavera de la Reina 88 184 1 211 206 8.5

ES041C1 Palencia 81 13.7 1 149 180 7.4

ES042C1 Sant Boi dd_lobregat 89 23.0 13.9

ES043C1 Ferrol 96 224 1 179 171 10.8 1 79 11.3
ES044C1 Pontevedra 99 18.9 1 181 199 93 1 114 10.9
ES045C1 Ceuta 84 204 1 181 135 8.7 1 10.5

ES046C1 Gandia 88 16.6 1 158 201 95
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ES047C1 Rozas de Madrid, Las 91 156 7.3

ES048C1 Guadalajara 87 198 1 26.7 182 10.3

ES049C1 Sant Cugat deVallés 85 23.0 14.1

ES050C1 Manresa 91 20.9 13.2

ES051C1 Getxo 113 16.7 10.1

ES052C1 Rubi 77 227 1 210 171 14.0

ES053C1 Ciudad Real 76 243 1 259 20.2 12.1

ES054C1 Benidorm 83 16.4 9.2

ES055C1 Melilla 81 24.0 11.6

ES056C1 Viladecans 98 22.6 13.7

ES057C1 Ponferrada 71 132 7.9

ES058C1 San Sebastian de los Reye 87 16.8 8.4

ES059C1 Zamora 65 13.0 1 127 221 6.6

ES060C1 Fuengirola 83 229 11.0

ES061C1 Cerdanyola deValles 83 23.6 14.7

ES062C1 Sanllcar de Barrameda 68 20.4 9.1

ES063C1 Vilanovaila Geltra 90 194 11.8

ES064C1 Prat de Llobregat, El 63 23.8 14.4

ES065C1 Linea de la Concepcion, La 71 243 11.6

ES066C1 Cornellade Llobregat 99 23.1 14.0

ES067C1 Majadahonda 76 163 1 134 253 7.5

ES068C1 Torremolinos 66 24.2 11.8

ES069C1 Castelldefels 65 20.2 11.8

ESO070C1 Irun 64 16.0 8.8

ES071C1 Granollers 87 224 1 281 157 137

ES072C1 Arrecife

ES073C1 Elda 78 166 1 146 24.6 9.6 9.8 9.7
ES074C1 Santa Lucia de Tirajana

ES075C1 Mollet del Valles 56 24.7 15.7

ES501C1 Granada 272 313 16.9

ES503C1 Badalona 234 23.0 14.2

ES504C1 Mostoles 214 178 1 16.6 13.7 8.5

ES505C1 Elche/Elx 239 18.8 10.9

ES506C1 Cartagena 227 220 1 244 185 12.0

ES507C1 Sabadell 222 233 14.3

ES508C1 Jerez de la Frontera 222 216 1 210 205 10.1

ES509C1 Fuenlabrada 189 18.6 9.1

ES510C1 Donostia/San Sebastian 235 169 1 150 200 2 200 231 94 2 8.4 9.5
ES511C1 Alcala de Henares 203 19.7 1 199 204 10.2 1 125 10.3
ES512C1 Terrassa 227 224 13.7

ES513C1 Leganés 199 18.3 1 208 183 9.0 1 120 11.0
ES514C1 Almeria 198 42.0 18.5

ES515C1 Burgos 180 13.5 1 186 139 6.9

ES516C1 Salamanca 162 145 1 165 228 1 159 266 6.7

ES517C1 Alcorcon 170 17.4 8.4 9.5 8.3
ES518C1 Getafe 164 18.7 1 225 189 93 1 118 111
ES519C1 Albacete 172 222 1 255 243 9.7 8.6 9.5
ES520C1 Castellén/Castellde la PI. 187 16.0 11.3 13.7 10.9
ES521C1 Huelva 156 21.4 1 244 197 9.0

ES522C1 Céadiz 124 22.4 9.7

ES523C1 Le6n 158 139 1 119 156 1 202 20.2 838 9.7 9.1
ES524C1 San Cristébal de La Lagun:

ES525C1 Tarragona 141 18.2 11.5

ES526C1 Santa Coloma de Gramene 134 23.0 14.2

ES527C1 Jaén 118 25.9 13.4

ES528C1 Lleida 142 19.2 11.7
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ES529C1 Ourense 113 155 1 236 16.2 8.6 1 102 9.3
ES530C1 Matar6 129 21.6 13.4

ES531C1 Dos Hermanas 129 21.3 9.9

ES532C1 Algeciras 120 23.1 11.1

ES533C1 Marbella 141 21.1 1 347 151 98

ES534C1 Torrej6n de Ardoz 124 199 1 214 164 10.2 1 10.8 10.0

ES535C1 Alcobendas 105 16.7 1 155 205 83

ES536C1 Alcala de Guadaira 79 218 10.2

ES537C1 Alcoy/Alcoi 61 150 1 134 176 7.7

ES538C1  Avila 59 142 1 135 226 5.9

ES539C1 Benalmadena 63 233 11.1

ES540C1 Chiclana de la Frontera 82 27.1 10.5

ES541C1 Collado Villalba 63 15.2 6.9 1 106 9.6
ES542C1 Cuenca 57 202 1 246 216 10.6

ES543C1 Eivissa 55 19.4 9.0

ES544C1 Linares 61 26.2 135

ES545C1 Lorca 93 224 11.4

ES546C1 Mérida 64 147 1 145 17.0 59

ES547C1 Sagunto/Sagunt 76 165 1 178 145 9.7

ES548C1 Torrelavega 61 214 2 197 222 1 195 257 136

ES549C1 Valdemoro 74 193 9.8 1 11.2 9.7

ES550C1 Puerto de la Cruz

ES551C1 Paterna 118 17.4 10.3

ES552C1 Igualada 54 18.4 11.1

ES553C1 Torrent 91 17.7 10.4

ES554C1 Mislata 66 18.0 10.7

ES555C1 RivasVaciamadrid 80 19.7 1 215 136 9.9

ES556C1 Santurtzi 75 165 9.9

ES557C1 Esplugues de Llobregat 61 235 14.1

ES558C1 San Vicente del Raspeig 55 17.8 10.3

FI001C2  Helsinki 575 132 1 106 198 2 184 178 59 2 5.4 5.6 1 7.3 6.1
FI002C1  Tampere 219 9.9 2 108 187 5.1 1 3.9 4.9 1 5.8 55
FIO03C1  Turku 183 11.2 6.2

FI004C3  Oulu 188 91 1 9.7 148 1 109 292 56 1 51 6.1
FIOO5C1  Espoo 254 125 1 171 180 6.0 1 6.1 7.6
FIO06C1  Vantaa 207 14.4 1 147 215 6.8 1 6.6 7.3
FI007C2  Lahti 120 10.8 2 148 154 54 1 4.3 6.2
FI008C3  Kuopio 114 7.0 2 124 112 47

FIO09C1  Jyvaskyla 133 88 1 78 139 1 114 121 56

FROO1P1 City of Paris 7194 199 7 189 204 6 305 179 1138 3 11.0 111 2 159 14.7
FR003C2 City of Lyon 1038 171 3 17.1 142 4 226 172 104 2 11.3 10.0 1 129 11.9
FRO04C2 City of Toulouse 597 152 3 150 165 2 211 140 9.0 2 8.5 8.9 1 106 10.8
FR0O06C2 City of Strasbourg 405 190 1 19.2 215 2 23.0 117 128 1 14.0 12.9

FRO07C1 City of Bordeaux 617 170 2 165 195 3 188 125 10.0 1 9.8 9.8

FRO08C1 City of Nantes 443 168 2 162 109 1 193 290 98 1 9.8 9.8 1 104 11.0
FR0O09C1 City of Lille 907 206 2 205 100 1 205 209 129 1 13.3 13.1 2 123 12.9
FRO10C1 City of Montpellier 287 155 1 153 96 1 184 202 81 1 7.2 7.9 1 9.2 10.0
FRO11C1 City of SaintEtienne 207 151 1 130 187 1 186 223 9.2 1 8.3 9.2

FRO12C1 City of Le Havre 203 177 2 177 164 1 242 19.2 104 1 10.9 10.1 1 10.0 10.8
FRO13C2 City of Rennes 218 156 1 135 148 1 182 19.7 97 1 9.1 9.6 1 9.8 10.1
FR014C2 City of Amiens 146 181 1 189 183 11.3 1 117 11.8
FRO16C1 City of Nancy 232 170 1 16.1 17.0 10.3 1 88 10.2 1 101 1.1
FRO17C2 City of Metz 179 165 2 170 166 1 18.7 21.0 10.1 1 10.3 10.1

FR018C1 City of Reims 208 180 2 176 212 1 227 19.6 114 1 114 114 1 114 11.4
FRO19C1 City of Orléans 221 148 1 118 155 1 187 180 89 1 10.0 8.9

FR020C2 City of Dijon 203 148 2 149 149 8.2 1 6.8 8.1 1 79 9.1
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FR021C2 City of Poitiers 105 152 2 144 174 1 210 213 9.2 1 9.8 9.1

FR022C2 City of Clermont~errand 203 137 3 137 156 2 155 179 82 1 8.1 8.5 1 94 96
FR023C2 City of Caen 163 164 2 161 178 1 189 19.1 938 1 9.1 9.7

FR024C2 City of Limoges 161 142 1 132 169 1 16.1 21.7 87 1 8.1 8.5

FRO25C1 City of Besangon 124 150 1 148 16.3 9.2 1 9.2 9.2

FRO026C2 City of Grenoble 313 185 2 176 178 2 220 19.2 115 1 10.9 11.7 1 9.7 11.3

FR028C1 City of SairtDenis

FRO30C1 City of Fortde-France

FR032C2 City of Toulon 335 210 1 233 137 1 275 195 104 1 12.3 10.5

FRO34C2 City of Valenciennes 128 196 1 174 148 1 228 157 124 1 124 13.0
FRO35C2 City of Tours 248 155 1 157 149 1 173 179 96 1 10.5 9.8

FR036C2 City of Angers 185 16.2 1 158 138 9.7 1 9.5 9.7

FRO37C1 City of Brest 149 172 1 173 162 1 183 175 85 1 7.5 8.0

FR0O38C2 City of Le Mans 163 153 1 151 140 9.4 1 9.3 9.2

FR039C2 City of Avignon 113 180 1 16.7 149 1 272 21.0 105 1 11.0 10.3

FR040C2 City of Mulhouse 196 169 2 158 186 1 194 28.0 11.7 1 120 116

FR042C1 City of Dunkerque 150 228 2 214 210 12.2 1 114 12.1

FR043C2 City of Perpignan 134 154 2 138 195 8.7 1 9.6 8.5

FRO44C2 City of Nimes 151 172 1 153 151 1 214 224 93 1 8.2 9.2

FR045C2 City of Pau 125 159 1 132 160 1 174 179 85 1 6.0 8.4

FR046C2 City of Bayonne 116 166 2 180 170 1 232 184 83 1 6.5 7.8

FRO47C2 City of Annemasse 62 168 2 165 149 1 19.7 243 108 1 9.9 10.5

FR048C1 City of Annecy 128 165 2 165 175 1 214 193 10.1 1 8.8 9.7

FR049C2 City of Lorient 83 159 1 151 16.8 9.2 1 9.3 9.1

FRO51C2 City of Troyes 112 16.1 2 165 219 9.8 1 11.2 9.8

FR052C2 City of SairntNazaire 72 165 1 172 152 8.5 1 8.2 8.5

FRO53C1 City of La Rochelle 91 170 1 170 16.9 9.2 1 9.1 9.2

FRO57C2 City of Boulognesur-Mer 81 196 1 175 157 1 222 221 113 1 1138 11.7
FR058C2 City of Chambéry 95 178 2 145 165 1 174 183 111 1 9.0 114

FRO60C2 City of Chartres 84 141 1 146 164 8.4 1 105 10.5
FR0O62C1 City of Calais 81 202 2 220 159 11.8 1 10.2 118

FRO063C2 City of Béziers 79 143 7.9

FRO64C2 City of Arras 77 181 1 196 15.6 11.4

FR065C2 City of Bourges 73 135 1 139 159 1 151 19.7 8.0

FR066C1 City of SaintBrieuc 76 155 1 155 165 9.3

FRO69C1 C. ofCherbourgen-Cotentin 85 171 1 17.7 16.8 9.5

FRO76C2 City of Belfort 70 15.4 1 152 194 103

FRO77C1 City of Roanne 57 148 1 137 19.1 9.0

FRO79C2 City of SaitQuentin 63 177 1 176 179 11.1 1 13.0 11.8
FR084C1 City of Creil 77 186 2 18.1 137 11.7 1 115 11.6

FR099C1 City of Fréjus 88 199 1 188 20.1 11.2

FR202C1 City of Aixen-Provence 152 190 1 186 184 1 248 193 104 1 10.5 10.3

FR203C1 City of Marseille 894 209 2 19.2 134 1 332 226 105 1 9.7 10.6 1 125 12.6
FR205C2 City of Nice 710 224 1 200 155 1 299 206 129 1 11.2 12.6 1 13.0 13.4
FR207C1 City of Lens 202 19.2 1 208 158 123

FR209C2 City of Douai 99 189 1 200 17.0 12.0 1 12.4 12.0

FR214C1 City of Valence 9% 165 1 163 146 1 186 17.1 99 1 10.4 9.8 1 9.7 10.0
FR215C2 City of Rouen 334 185 2 180 174 2 237 251 119 1 11.9 11.9 1 140 13.6
FR304C1 City of Melun 90 175 1 256 298 10.7 1 136 13.0
FR305C1 City ofMeaux 67 17.2 10.7

FR306C1 City of Mantesla-Jolie 88 16.3 9.9

FR324C1 City of Martigues 67 23.6 10.5

FR506C1 City of Colmar 75 165 1 16.2 182 11.1

FR520C1 City of Les Abymes

FR521C1 City of Cayenne

FR522C1 City of Mamoudzou
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HRO01C1 Zagreb 797 245 1 309 200 1 252 265 175 1 15.8 17.3

HRO02C1 Rijeka 138 17.1 10.9 1 10.6 111

HRO03C1 Slavonski Brod 67 31.0 26.3 1 30.2 26.0

HRO04C1 Osijek 109 27.2 1 392 212 201

HRO05C1 Split 184 21.8 1 16.1 184 13.0 1 105 13.0
HRO06C1 Pula 59 19.6 11.8

HRO07C1 Zadar 76 20.6 11.8

HUO001C1 Budapest 1775 236 3 242 186 2 318 237 149 2 144 1438

HUO002C1 Miskolc 173 25.1 1 356 245 17.2

HUO003C1 Nyiregyhaza 122 23.6 1 319 264 16.3

HUO004C1 Pécs 162 223 1 221 199 1 261 342 150 1 136 151

HUO005C1 Debrecen 213 252 1 261 212 17.1

HUO06C1 Szeged 171 248 1 26.8 188 15.4 1 15.6 15.3

HUO07C1 Dée'! NJ 132 202 1 233 16.1 14.0

HUO008C1 Kecskemét 114 225 14.1

HUO09C1 Székesfehérvar 101 21.3 13.9

HU010C1 Szombathely 81 184 12.5

HUO011C1 Szolnok 74 23.7 14.8

HU012C1 Tatabanya 70 19.8 1 194 21.7 135

HUO013C1 Veszprém 62 184 1 193 16.2 12.9 1 14.4 13.2

HU014C1 Békéscsaba 62 233 14.9

HU015C1 Kaposvar 67 20.2 13.9

HUO016C1 Eger 57 23.1 15.3

HUO017C1 Dunaujvaros 49 246 15.1

HUO18C1 Zalaegerszeg 61 18.6 12.6

HU019C1 Sopron 65 16.4 11.1

IEO01C1  Dublin 561 138 4 131 133 3 16.0 16.7 9.0 4 9.0 8.9 2 9.5 9.7
IE002C1  Cork 129 143 2 134 140 1 178 175 89 2 8.2 8.9

IE003C1  Limerick 63 16.6 11.2

IE004C1  Galway 73 140 1 125 14.0 8.7

IEO05C1  Waterford 51 156 1 149 155 10.5 1 10.5 10.6

IS001C1  Reykjavik 202 98 2 106 108 1 16.7 16.7 4.6 1 5.9 5.6

ITO01IC1 Roma 2747 238 8 246 240 4 277 264 139 6 13.1 13.9 1 141 15.2
ITO02C1  Milano 1370 291 1 294 295 3 329 325 195 1 20.9 20.1 1 208 19.8
ITOO3C1  Napoli 1159 268 2 228 251 5 288 291 124 2 9.2 10.9 2 164 15.9
ITO04C1  Torino 921 285 2 275 288 2 31.1 305 20.8 2 19.8 21.3 1 246 18.7
ITOO5C1  Palermo 677 20.9 12.3

ITOO6C1  Genova 610 18.2 1 158 181 4 21.0 222 10.8 1 7.1 10.2 1 128 13.9
ITOO7C1  Firenze 387 203 2 181 201 2 242 237 131 1 11.8 12.9 1 155 14.3
ITO0O8C1  Bari 347 223 3 229 225 2 252 231 135 2 138 13.6
ITO09C1  Bologna 408 242 2 235 239 1 255 268 154 1 13.8 14.8 1 163 16.0
ITO10C1  Catania 346 215 13.0

ITO11C1  Venezia 251 288 1 298 309 1 345 313 1938 1 224 21.3

ITO12C1  Verona 282 310 1 304 305 1 328 326 211 1 19.4 20.5

ITO13C1 Cremona 77 327 1 351 329 1 330 335 227 1 26.0 22.8 1 205 22.6
IT0O14C1  Trento 119 211 1 186 221 1 21.7 201 151 1 13.0 15.9

ITO15C1  Trieste 205 179 2 184 180 1 184 198 116 1 11.3 11.6

ITO16C1  Perugia 176 208 1 236 215 2 188 219 130 1 15.7 13.4 2 128 14.3
ITO17C1  Ancona 104 229 1 208 234 13.3 1 14.0 13.4

ITO19C1  Pescara 128 205 1 242 202 2 234 238 128 1 13.0 12.5 1 140 14.1
ITO20C1  Campobasso 53 20.2 11.3 1 10.4 114

IT021C1  Caserta 89 268 1 214 268 1 331 305 14.8 1 135 1438 1 135 15.7
IT022C1  Taranto 211 216 2 206 212 1 224 221 131 1 10.9 13.2
IT023C1  Potenza 68 20.4 2 16.7 213 10.0

IT024C1  Catanzaro 93 199 1 150 186 1 248 236 114 1 9.6 103

ITO25C1  Reggio di Calabria 186 220 1 230 222 1 224 231 126 1 11.4 12.7

EionetReport¢ ETC/ATN2021/20 55



URAU — Name of City POP Po PMes

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
ITO26C1  Sassari 126 201 1 246 212 1 187 212 82 1 5.8 8.1

ITO27C1  Cagliari 172 20.2 1 301 282 105 1 192 16.8
IT0O28C1  Padova 253 327 1 317 328 1 349 350 219

ITO29C1  Brescia 218 340 1 332 328 1 291 331 243 1 24.6 23.5 1 185 23.7
ITO30C1  Modena 188 283 1 300 284 1 332 316 182 1 18.1 182

ITO31C1  Foggia 154 215 1 225 216 11.9 1 13.1 12.0

ITO32C1  Salerno 145 252 1 277 252 1 217 257 11.2 1 9.2 11.0 1 120 14.2
ITO33C1  Piacenza 105 272 1 270 271 1 305 30.2 188 1 20.8 1838

ITO34C1  Bolzano 106 19.0 1 155 205 133

ITO35C1  Udine 99 199 2 188 198 1 20.6 21.2 13.7 1 145 137

ITO36C1 La Spezia 104 188 1 20.6 193 3 194 193 10.7 111 111 12.3 11.6
ITO37C1  Lecce 112 22.3 2 211 226 136 2 117 13.7
ITO38C1  Barletta 94 214 1 220 214 11.9 11.2 11.9

ITO39C1  Pesaro 96 249 1 328 253 14.5 17.3 14.7

ITO40C1 Como 104 22.1 1 259 249 150 1 1938 16.4
ITO41C1  Pisa 95 224 1 217 231 1 249 243 139 12.4 14.3 1 159 14.9
ITO42C1  Treviso 111 306 1 307 303 1 324 324 215 20.3 21.5

ITO43C1  Varese 106 22.5 1 236 252 152 1 1838 17.2
ITO44C1  Busto Arsizio 103 263 1 227 268 17.7

ITO45C1  Asti 80 258 1 291 266 1 304 294 1738

ITO46C1  Pavia 75 274 1 291 270 1 356 311 19.2 1 23.3 19.0

ITO47C1  Massa 79 20.0 1 19.2 200 11.7 1 114 11.6
ITO48C1  Cosenza 85 212 1 216 214 12.3 12.5 12.6

ITO52C1  Savona 67 181 1 159 178 1 174 212 113 9.3 11.2 1 127 135
ITO54C1  Matera 58 21.1 12.3

ITO56C1  Acireale 66 21.2 12.6

ITO57C1  Avellino 68 24.4 1 277 261 115 1 146 13.5
ITO58C1  Pordenone 61 23.6 1 245 256 173 1 175 17.3
ITO60C1  Lecco 51 208 1 173 200 1 218 227 141 1 12.8 13.9

ITO61C1  Altamura 70 21.3 1 19.2 214 121 1 117 12.2
IT0O62C1  Bitonto 59 21.4 12.7

ITO63C1  Molfetta 61 21.7 1 231 219 125

ITO64C1  Battipaglia 53 233 1 239 238 10.7 1 9.2 10.4

ITO65C1  Bisceglie 54 213 12.2

ITO66C1  Carpi 72 296 1 29.8 30.1 19.3

ITO67C1  Cerignola 60 21.8 11.8

ITO68C1  Gallarate 77 253 17.1

ITO69C1  Gela 76 216 1 233 213 1 311 301 126

ITO70C1  Saronno 48 26.2 1 269 26.0 17.5 1 16.8 17.3

ITO71C1  Bagheria 64 19.9 11.6

ITO72C1  Anzio 69 21.7 12.2

ITO73C1  Sassuolo 48 243 1 251 247 15.5 1 14.2 15.8

IT501C1  Messina 245 225 1 226 228 1 220 232 133

IT502C1  Prato 202 236 1 234 242 1 251 253 156 1 155 16.1 1 156 155
IT503C1 Parma 194 273 1 304 270 1 296 286 174 1 17.2 17.0

IT504C1  Livorno 154 189 2 177 191 1 231 221 109 1 9.1 10.9 1 124 12.8
IT505C1  Reggionell'Emilia 183 275 1 267 269 1 322 299 17.7 1 17.8 17.3

IT506C1  Ravenna 154 26.2 1 263 307 1 30.2 300 16.9 1 18.9 18.2

IT507C1  Ferrara 146 273 1 263 271 1 320 31.0 18.0 1 17.1 17.9

IT508C1  Rimini 155 243 1 293 246 1 299 27.7 147 1 15.9 15.0

IT509C1  Siracusa 126 203 2 205 217 2 251 26.1 122

IT510C1  Monza 171 284 2 27.6 275 19.2 1 20.2 194

IT511C1  Bergamo 163 275 1 260 297 1 272 29.1 195 1 20.1 20.9

IT512C1  Forli 122 231 1 221 236 1 271 27.0 150 1 142 154

IT513C1  Latina 126 220 2 226 224 1 235 260 134 1 119 131

IT514C1  Vicenza 133 344 1 325 347 24.1 1 25.6 24.4
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IT515C1  Terni 112 209 1 253 213 2 26.7 238 138 1 17.4 14.1 2 173 15.4
IT516C1  Novara 110 268 1 243 270 1 268 303 181 1 170 181

IT517C1  Giugliano in Campania 201 27.0 13.0

IT518C1  Alessandria 90 263 1 289 267 1 347 310 175 1 19.9 17.8

IT519C1  Arezzo 102 191 1 179 198 1 234 223 122 1 11.8 12.8

IT520C1  Grosseto 78 167 1 168 164 1 241 20.8 10.0 1 9.3 9.3

IT521C1  Brindisi 89 214 2 208 215 1 248 227 131 1 12.2 13.2 1 126 13.2
IT522C1  Trapani 94 213 1 206 20.6 11.7

IT523C1 Ragusa 72 222 11.9

IT524C1  Andria 101 215 1 218 216 119 1 123 12.4
IT525C1  Trani 57 214 12.2

IT526C1  L'Aquila 68 183 1 156 183 11.1 1 10.1 114

LTO01C1 Vilnius 552 215 2 211 215 1 298 29.2 141 111 14.3 1 159 14.7
LT002C1 Kaunas 325 24.3 1 340 309 152 1 114 15.9
LToO3C1 t I yS@gTdea 105 237 1 261 238 15.1

LT004C1  Alytus 60 20.1 13.0

LT501C1 Y | A LJT R 164 20.5 2 229 225 119 1 156 12.6
LT502C1 ~Al dzf A A 113 23.6 1 238 251 136

LUOO1C1 Luxembourg 103 159 1 203 157 1 174 178 8.4 7.2 8.1 1 9.8 10.4
LV001C1 wo 3 669 227 1 202 241 1 345 324 130 12.1 13.9

Lvoo2c1 [ ASLipalt 77 19.9 1 213 218 115 1 134 12.4
LV003C1 Jelgava 64 23.2 13.5

LV501C1 Daugavpils 96 20.4 13.2

MTO001C1 Valletta (greater) 228 28.3 1 413 378 124 1 140 15.3
NLOO1C2 Greater 'sGravenhage 752 190 2 182 188 1 224 208 104 1 8.6 9.9

NLO02C2 Greater Amsterdam 934 188 2 190 188 4 204 20.1 11.2 2 115 111 10.9 11.2
NLOO3C2 Greater Rotterdam 1232 192 4 194 193 5 205 205 109 3 11.3 10.9 12.8 12.0
NLO04C2 Greater Utrecht 422 18.7 2 185 195 111 1 10.5 11.0 11.4 11.3
NLOO5C2 Greater Eindhoven 265 189 1 185 184 2 198 20.1 118 1 11.9 11.2

NLOO6C1  Tilburg 216 19.2 11.2

NLOO7C1 Groningen 195 17.6 1 222 209 96 1 8.7 9.5 1 8.6 9.7
NLOO8C1 Enschede 155 16.8 10.5 89 104

NLOO9C2 Greater Arnhem 186 17.6 11.3

NLO10C2 Greater Heerlen 209 156 1 158 153 1 181 187 9.4 1 8.5 9.3 1 9.9 10.8
NLO11C1 Almere 190 17.4 10.5

NLO12C1 Breda 180 19.2 1 20.0 193 1 19.6 20.0 10.7 9.1 10.7 1 105 11.4
NLO13C1 Nijmegen 173 17.8 1 208 199 113 1 10.5 11.3 1 110 11.3
NLO14C1 Apeldoorn 163 16.5 10.5

NLO15C1 Leeuwarden 124 17.1 9.5

NLO16C2 Greater SittardGeleen 129 16.6 10.2

NLO18C1 Hilversum 108 18.1 11.0

NLO20C1 Roosendaal 81 19.7 11.0

NLO21C2 Greater Nissewaard 145 19.7 11.1

NLO23C1 Purmerend 82 181 10.5

NL026C1 Alphen aan den Rijn 112 18.8 10.8

NL028C1 Bergen op Zoom 68 19.3 10.9

NLO30C1 Gouda 75 18.8 10.8

NLO31C1 Hoorn 73 17.3 10.0

NL032C2 Greater Middelburg 93 19.6 11.1

NL501C2 Greater Haarlem 270 18.6 1 180 196 104

NL502C1 Zaanstad 152 189 1 18.3 188 10.9 1 111 10.9

NL503C1 ‘s-Hertogenbosch 156 18.8 11.3

NL504C1 Amersfoort 152 18.1 11.2

NL505C1 Maastricht 125 16.4 9.8

NL507C2 Greater Leiden 257 18.7 10.3

NL508C1 Haarlemmermeer 167 18.5 10.5
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NL509C1 Zoetermeer 120 18.9 10.7

NL511C1 Zwolle 122 17.1 10.7

NL512C2 Greater Ede 156 18.2 11.3

NL513C1 Deventer 103 17.2 11.0

NL514C2 Greater Alkmaar 200 18.0 10.1

NL515C1 Venlo 107 16.6 11.0

NL516C1 Helmond 93 184 11.6

NL517C1 Hengelo 84 16.9 10.7

NL519C1 Almelo 79 17.3 10.8

NL520C1 Lelystad 76 17.4 10.1

NL521C1 Oss 99 18.4 11.4

NL522C1 Assen 70 16.9 9.8

NL524C1 Veenendaal 63 19.2 115

NL528C1 Greater Heemskerk 92 185 10.2

NL529C1 Greater Soest 71 17.6 10.8

NOO001C1 Oslo 613 139 2 133 135 8 173 164 80 1 7.0 8.1 8 7.5 8.0
NO002C1 Bergen 260 92 2 82 90 3 130 132 53 2 5.0 5.3 3 6.1 6.3
NOO003C1 Trondheim 175 105 1 100 102 3 124 128 6.2 1 6.2 6.0 3 51 6.4
NOO0OO4C1 Stavanger 133 120 1 114 121 1 108 129 6.8 1 7.1 6.9 1 7.8 7.5
NOO005C1 Kristiansand 84 136 1 158 141 1 20.7 183 7.6

NOO06C1 Tromsg 68 99 1 123 112 1 195 169 5.0 1 6.3 6.0
PLO0IC M. Warszawa 1759 284 6 244 286 1 375 364 207 5 178 206 1 247 23.7
PLO02C a® _s5RIT 747 332 4 315 342 1 330 353 229 3 21.2 23.3

PLO03C M. Krakow 782 384 4 328 353 2 422 409 279 1 24.7 30.0 1 292 29.8
PLO04C ad® 2NBROOUI ¢ 642 266 2 238 274 18.4 2 16.8 19.7 1 191 19.0
PLO05C ad® t21yl 2 601 28.0 4 26.7 27.7 19.0 1 18.2 18.9

PLO06C a® DRI Z2&1 471 222 4 224 235 14.6 1 12.4 13.6

PLO0O7C M. Szczecin 433 221 2 195 215 1 236 246 152 1 13.7 12.8 1 169 17.3
PLO08C M. Bydgoszcz 367 280 1 286 280 1 331 286 185 1 14.6 16.7 1 217 18.6
PLO09C M. Lublin 359 271 2 245 273 19.5 2 18.2 19.7

PLO10C M. Katowice 314 373 1 330 376 1 405 390 254 1 24.1 25.4 1 277 25.8
PLO11C a® . Alveaidzl 306 232 2 201 235 15.8 2 14.6 16.2

PLO12C M. Kielce 208 29.7 2 285 298 19.7 2 181 198

PLO13C a® ¢ 2NYzZ2 209 249 2 259 256 1 229 26.1 164 1 15.3 16.9

PLO14C M. Olsztyn 179 218 1 202 219 15.8 1 15.0 16.1

PLO15C M. Rzeszéw 192 269 1 245 268 1 225 27.1 20.2 1 16.9 20.1 1 198 20.3
PLO16C M. Opole 137 296 2 283 299 20.2 1 18.0 20.6

PLO17C M. Gorzéw Wielkopolski 129 227 2 213 229 16.0 1 14.8 16.2

PLO18C M. Zielona Goéra 140 222 1 203 234 15.8 1 13.9 16.7

PLO19C M. Jelenia Géra 88 217 2 223 219 15.8 1 20.1 16.8

PLO20C a® b2ge {nNOI 93 296 1 353 30.2 225 1 27.3 230

PLO21C ad {dzsl O1 A 70 202 1 198 198 12.9 1 12.0 12.9

PL022C M. Konin 84 264 1 233 269 18.2

PL023C ad A2NE 65 342 1 359 346 24.1 1 24.9 24.2

PL024C ad® /1taiz20Kz2. 244 318 1 263 322 1 345 330 215 1 20.3 21.7

PLO25C M. Radom 229 266 2 27.3 26.8 19.5 2 20.9 19.7

PL026C ad t 020 128 274 2 236 275 19.2 2 18.0 19.2

PLO27C M. Kalisz 110 29.2 1 269 296 21.2 1 21.4 21.6

PL028C M. Koszalin 113 194 1 191 1921 1 215 215 129 1 13.7 12.6

PL029C ad { OdzLa 99 204 1 180 20.8 13.1 1 11.2 135

PLO30C a® W &ZdMj t 6 A 98 33.4 23.8

PLO31C M. Siedice 80 252 1 257 251 18.9 1 196 191

PL0O32C M. Piotrkéw Trybunalski 78 299 1 336 303 20.9 1 24.9 21.3

PLO33C  Lubin 78 23.6 16.4

PLO34C t AUt 75 245 1 245 247 16.6

PLO35C LY26NROOI ¢ 77 255 1 221 257 17.2
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PLO36C haliNRBoASO | 4. 78 24.8 17.8

PLO37C Gniezno 73 261 1 27.3 26.6 18.2

PLO38C Stargard 71 211 14.4

PLO39C Ostrow Wielkopolski 77 281 1 313 284 20.0

PLO4OC a® t NJ Syelt 70 230 1 236 231 182 1 194 184
PLO41C ad W%l Y2106 70 253 1 264 255 18.6 1 18.4 18.7
PLO42C ad® |/ KSOY 70 237 1 235 238 17.8 1 18.2 17.9
PLO43C Pabianice 75 290 1 288 29.2 20.0

PLO44C D235 ¢ 71 26.1 1 243 258 18.6

PL0O45C Stalowa Wola 67 252 1 254 253 18.5

PLO46C Tomaszéw Mazowiecki 69 289 1 299 296 20.1

PLO47C ad® _2Yol 67 226 1 239 224 17.5 1 21.4 17.7
PLO48C M. Leszno 65 270 1 259 253 19.2

PLO49C | 6 ARY A O} 63 253 1 254 255 17.3

PLO50C Zgierz 59 29.7 1 348 309 20.9 1 27.0 21.8
PLO51C Tczew 63 21.2 14.0

PLO52C 901 60 20.0 1 19.7 19.9 14.0

PL501C M. Gdynia 265 194 3 171 184 12.7

PL502C M. Sosnowiec 261 365 1 295 365 25.1

PL503C M. Gliwice 211 351 1 333 36.2 24.6 1 26.4 25.2
PL504C M. Zabrze 173 36.2 1 387 357 25.1

PL505C M. Bytom 199 37.9 26.0

PL506C M. Bielska. A I O 185 311 1 275 323 22.1 1 21.6 22.4 1 276 22.9
PL507C a® wdzRl | tna’ 154 36.9 25.1

PL508C M. Rybnik 161 349 1 441 327 25.0

PL509C M. Tychy 133 352 1 316 315 24.6

PL511C a® 21 06NIe&OoK 132 244 1 239 247 16.8 1 15.4 17.0
PL512C ad® 9foftn3 126 214 1 209 219 14.6 1 15.1 14.9
PL513C a® 20200 681 119 241 1 265 242 2 263 263 16.8 1 17.2 17.0 1 229 17.2
PL514C M. Tarnéw 121 308 1 264 299 1 341 327 227 1 20.1 22.3 1 226 235
PL515C M. Chorzéw 160 38.3 26.0

PL516C M. Legnica 106 263 1 285 26.9 18.0 1 17.0 18.3
PL517C a® DNMzRT A DRT 102 249 1 274 252 171 1 196 173
PT001C1 Lisbhoa 628 238 1 171 245 3 216 229 131 1 9.2 13.5 1 117 14.8
PT002C1 Porto 238 19.0 9.3

PT003C1 Braga 191 19.0 9.8

PT004C1 Funchal

PT0O05C1 Coimbra 151 176 1 175 187 1 222 200 8.6

PT006C1 Setubal 134 190 1 201 191 1 185 198 9.0

PT007C1 Ponta Delgada

PTO08C1 Aveiro 85 230 1 235 229 1 224 234 104 1 9.0 10.5
PTO09C1 Faro 68 204 1 175 209 8.5

PT010C1 Seixal 162 20.1 10.0

PT011C1 Amadora 168 174 1 158 174 8.4

PT012C1 Almada 180 201 1 212 206 10.1 1 10.0 10.5
PT013C1 Odivelas 157 20.8 1 19.7 189 10.9

PT014C1 Viseu 103 12.8 6.3

PT015C1 Valongo 106 18.5 9.2

PT016C1 Viana do Castelo 93 183 8.3

PT017C1 Paredes 99 17.2 1 96 171 87

PT018C1 Barreiro 100 200 1 217 201 9.3

PT019C1 Pévoa de Varzim 84 181 8.3

PT501C1 Sintra 385 174 1 181 175 8.2 1 8.1 8.3
PT502C1 Vila Nova de Gaia 326 19.3 9.4

PT503C1 Matosinhos 205 195 1 176 210 1 164 188 95

PT504C1 Gondomar 179 19.2 9.6
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PT505C1 Guimardes 190 17.1 1 162 17.3 88

PT508C1 Vila Franca de Xira 152 177 1 17.6 18.0 8.3

RO001C1 MUNICIPIUL BUCURESTI 1940 282 1 289 274 2 351 323 184 1 164 180 1 163 19.0
RO002C1 MUNICIPIUL CLWIAPOCA 331 21.2 14.6

RO003C1 MUNICIPIUL TIMISOARA 326 248 1 234 242 1 307 301 170 1 168 16.8

RO004C1 MUNICIPIUL CRAIOVA 272 34.6 23.5

RO005C1 MUNICIPIUL BRAILA 181 18.7 13.3

RO006C1 MUNICIPIUL ORADEA 199 26.6 17.7

RO007C1 MUNICIPIUL BACAU 149 27.5 19.5

RO008C1 MUNICIPIUL ARAD 159 23.1 15.3

RO009C1 MUNICIPIUL SIBIU 148 220 1 185 22.1 14.8

RO010C1 MUNICIPIUL TIRGU MURE 147 24.9 16.1

RO011C1 MUNIC. PIATRA NEAMT 86 204 1 202 195 14.1

RO012C1 MUNICIPIUL CALARASI 73 244 1 267 24.0 16.9

RO013C1 MUNICIPIUL GIURGIU 62 278 1 238 281 1 274 279 180

RO014C1 MUNICIPIUL ALBA IULIA 64 231 1 238 23.0 16.4

RO015C1 MUNICIPIUL FOCSANI 81 196 14.2

RO016C1 MUNICIPIUL TIRGU JIU 86 295 21.0

RO017C1 MUNICIPIUL TULCEA 75 19.0 1 282 261 129

RO018C1 MUNICIPIUL TIRGOVISTE 83 236 16.0

RO019C1 MUNICIPIUL SLATINA 72 341 23.6

RO020C1 MUNICIPIUL BIRLAD 56 20.3 14.6

RO021C1 MUNICIPIUL ROMAN 53 26.8 18.3

RO022C1 MUNICIPIUL BISTRITA 76 166 1 111 16.7 11.5

RO501C1 MUNICIPIUL CONSTANTA 284 23.0 16.1

RO502C1 MUNICIPIUL IASI 311 286 1 321 283 1 373 346 194

RO503C1 MUNICIPIUL GALATI 253 183 2 143 176 1 190 232 129

RO504C1 MUNICIPIUL BRASOV 256 231 1 250 232 2 291 280 158 1 171 16.0

RO505C1 MUNICIPIUL PLOIESTI 216 252 1 223 260 2 251 277 173

RO506C1 MUNICIPIUL PITESTI 161 29.0 19.4

RO507C1 MUNICIPIUL BAIA MARE 128 249 2 187 199 1 187 260 17.4

RO508C1 MUNICIPIUL BUZAU 119 21.0 14.9

RO509C1 MUNICIPIUL SATUMARE 107 21.0 1 195 21.0 14.6

RO510C1 MUNICIPIUL BOTOSANI 111 273 1 274 26.6 167 1 134 16.2

RO511C1 MUNIC RAMNICU VALCE/Z 102 26.4 1 30.9 29.0 18.7

RO512C1 MUNICIPIUL SUCEAVA 99 233 1 226 22.7 15.3

RO513C1 M. DROBETAURNU SEVE 99 34.2 23.7

SE001C1  Stockholm 967 140 1 111 183 6 190 208 5.7 48 61 4 62 7.4
SE002K1 Greater Goteborg 581 13.8 1 128 145 2 209 202 6.7 68 71 1 62 8.9
SE003C1 Malmé 312 157 1 153 158 1 168 175 85 95 86 1 101 9.8
SE004C1  Jénkping 130 11.0 1 115 118 1 157 163 6.0

SE005C1 Umed 117 73 1 161 164 35 37 38 1 48 5.5
SE006C1 Uppsala 203 100 1 103 110 1 171 155 5.1 53 55 1 59 6.2
SE007C1  Linkdping 149 10.9 1 220 201 52

SE008C1  Orebro 139 10.5 1 120 144 45

SE009C1  Sodertalie 91 86 2 198 157 44

SE501C1  Vasterds 141 9.9 1 123 147 47 1 60 6.7
SE502C1  Norrképing 133 10.3 2 207 192 50

SE503C1  Helsingborg 134 154 1 173 178 86

SE504C1  Lund 117 15.1 1 127 161 86

SE505C1  Borés 105 10.8 1 166 163 5.7

SI001C1  Ljubljana 285 263 2 204 2658 1 237 286 184 1 162 195

SI002C1  Maribor 118 21.3 1 226 234 143 1 129 144

SK001C1 Bratislava 413 198 3 207 205 1 242 238 133 3 135 13.8

SK002C1 Y2 OA0S 250 260 1 226 261 1 288 295 176 1 137 179 1 184  19.3
SK003C1 Banska Bystrica 85 196 1 163 195 1 258 240 137 1 102 135 1 176 161
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SK004C1 Nitra 81 203 1 205 197 1 235 239 141 1 14.7 13.8 1 154 15.8
SK005C1 t N3 02 ¢ 96 24.8 1 276 276 17.7 1 182 185
SKO06C1 ¢ Af Ayl 89 228 1 233 238 17.0 1 18.4 17.8

SK007C1 Trnava 70 19.7 1 239 232 136 1 16.2 15.2
SK008C1 ¢ NBYy 6Ny 60 19.9 1 249 236 143 1 177 16.1
UK002C1 Birmingham 1082 155 1 152 152 1 154 170 9.7 9.4 9.6 1 9.8 10.8
UKO003C1 Leeds 753 153 1 164 149 1 158 17.1 109 12.3 10.8 1 123 111
UK004C1 Glasgow City 670 11.7 1 113 119 1 107 123 7.2 6.7 7.3 1 6.3 7.6
UKO005C1 Bradford 533 149 10.5

UKO006C1 Liverpool 496 15.5 9.5

UKO007C1 City of Edinburgh 485 114 1 109 111 6.6 6.3 6.4

UKO008C1 Manchester 512 15.9 10.5 1 11.5 105

UKO009C1 Cardiff 357 16.1 1 188 18.8 104

UKO010C1 Sheffield 557 148 1 149 151 10.1 1 10.4 10.3 1 145 115
UKO011C1 Bristol, City of 457 161 1 16.0 160 1 209 19.6 105 1 10.8 10.5

UK012C2 Belfast 351 150 1 153 147 1 182 17.6 101 1 10.6 10.1

UKO013C1 Newcastle upon Tyne 288 142 1 152 143 1 162 16.0 8.8 1 8.8 9.0

UKO014C1 Leicester 383 15.8 1 225 195 10.6 1 11.2 10.6

UK016C1 Aberdeen City 226 115 1 13.7 140 6.1 1 7.3 7.7

UK017C1 Cambridge 135 15.7 11.0

UKO018C1 Exeter 121 15.1 10.2

UKO019C1 Lincoln 99 15.2 10.4

UKO020C1 Gravesham 109 17.2 11.4

UKO021C1 Stevenage 91 154 10.6

UK022C1 Wrexham 138 13.3 1 121 145 84 1 7.9 9.1
UKO023C1 Portsmouth 212 168 1 150 159 1 195 199 97 1 8.9 9.6

UKO024C1 Worcester 103 14.6 9.4

UK025C1 Coventry 317 15.3 1 195 177 99 9.1 9.7

UKO026C1 Kingston upon Hull, City of 273 16.0 1 210 203 110 10.8 11.0

UK027C1 Stokeon-Trent 261 15.1 1 19.7 175 9.7 9.5 9.5

UK028C1 Wolverhampton 255 15.2 9.6

UKO029C1 Nottingham 368 162 1 181 162 1 198 19.0 10.6 1 10.8 10.7

UKO030C1 Wirral 320 14.7 8.9 8.0 8.6

UKO031C1 Bath and NEast Somerset 183 15.4 10.0

UKO032C1 Thurrock 160 173 1 205 172 1 173 204 115 1 115 12.3
UKO033C1 Guildford 153 14.9 9.9

UKO034C1 Thanet 134 18.5 11.1

UKO035C1 Nuneaton and Bedworth 129 153 10.0

UKO038C1 Waveney 118 16.5 10.5

UKO040C1 Tunbridge Wells 127 16.2 10.6

UKO041C1 Ashford 119 17.0 10.8

UKO043C1 East Staffordshire 121 15.0 9.8

UKO044C1 Darlington 112 143 9.8

UK045C1 Worthing 113 16.3 9.9 1 10.0 10.8
UK046C1 Mansfield 112 15.0 10.0

UKO047C1 Chesterfield 110 145 1 127 143 1 141 168 9.8 1 8.4 9.6 1 8.9 11.0
UKO050C1 Burnley 94 145 9.7

UKO051C1 Great Yarmouth 98 16.1 10.4

UKO052C1 Woking 104 15.1 10.1

UKO053C1 Hartlepool 93 16.8 11.2

UKO054C1 Cannock Chase 108 15.1 9.6

UKO55C1  Eastbourne 107 178 1 155 165 10.2 1 105 105

UK056C1 Hastings 94 18.1 10.6

UKO057C1  Hyndburn 82 15.0 9.8

UKO059C1 Redditch 86 14.5 9.3

UKO060C1 Tamworth 82 154 9.9
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UK061C1 Harlow 84 16.5 11.2

UK062C1 Halton 126 15.1 9.4

UK101C1 City of London 4 181 11.8

UK102C1 Barking and Dagenham 188 17.1 11.4

UK103C1 Barnet 380 16.4 11.0

UK104C1 Bexley 258 16.7 11.1 1 11.6 111
UK105C1 Brent 301 16.7 11.1

UK106C1 Bromley 319 16.2 10.8

UK107C1 Camden 192 177 1 176 168 1 195 225 117 1 10.8 11.4 1 111 13.1
UK108C1 Croydon 368 16.0 10.7

UK109C1 Ealing 322 16.2 1 279 224 109

UK110C1 Enfield 318 16.4 11.0

UK111C1 Greenwich 237 16.6 11.0 1 109 10.9
UK112C1 Hackney 265 17.7 11.7

UK113C1 Hammersmith and Fulham 188 16.9 11.1

UK114C1 Haringey 246 17.3 11.5

UK115C1 Harrow 250 15.8 10.6

UK116C1 Havering 239 16.9 11.3

UK117C1 Hillingdon 303 15.7 10.7

UK118C1 Hounslow 270 16.5 11.1

UK119C1 Islington 205 17.9 11.7

UK120C1 Kensington and Chelsea 151 174 1 145 16.2 11.4 1 9.6 11.0
UK121C1 Kingston upon Thames 176 15.8 10.6

UK122C1 Lambeth 324 17.3 11.4

UK123C1 Lewisham 272 166 1 147 16.1 11.0 1 9.9 10.9
UK124C1 Merton 191 16.5 11.0

UK125C1 Newham 328 174 11.5

UK126C1 Redbridge 292 17.1 11.4

UK127C1 Richmond upon Thames 209 16.4 11.0 1 11.8 10.9
UK128C1 Southwark 271 17.0 1 236 218 112

UK129C1 Sutton 200 15.7 10.5

UK130C1 Tower Hamlets 258 17.9 11.7

UK131C1 Waltham Forest 240 173 115

UK132C1 Wandsworth 323 16.9 11.3

UK133C1 Westminster 228 17.8 1 240 227 117 1 12.5 111 1 143 13.2
UK501C1 Kirklees 425 15.1 10.5

UK502C1 North Lanarkshire 350 11.1 6.7

UK503C1 Wakefield 328 15.2 10.8

UK504C1 Dudley 314 15.0 9.5

UK505C1  Wigan 322 155 9.8 1 9.6 9.6
UK506C1 Doncaster 306 15.1 10.6

UK507C1 Stockport 292 15.1 10.0

UK508C1 Sefton 286 15.3 9.2

UK509C1 Sandwell 305 155 9.8

UK510C1 Sunderland 274 15.1 9.5 1 9.4 9.2
UK511C1 Bolton 283 15.6 10.1

UK512C1 Walsall 269 15.6 9.8

UK513C1 Medway 264 17.3 1 229 210 114 1 139 12.4
UK514C1 Rotherham 267 15.1 10.4

UK515C1 Brighton and Hove 280 16.8 10.2

UK516C1 Plymouth 262 164 1 169 17.1 10.2 1 111 10.6
UK517C1 Swansea 245 155 1 184 180 95 1 9.9 9.8
UK518C1 Derby 261 15.9 10.3

UK519C1 Barnsley 230 14.9 10.3

UK520C1 Southampton 245 163 1 171 163 1 166 18.0 10.1 1 9.6 10.1
UK521C1 Oldham 226 15.3 10.3
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URAU PMo PM; s

Name of City POP

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
UK522C1 Salford 231 158 1 153 155 10.3 1 9.5 10.2
UK523C1 Tameside 219 151 10.1

UK524C1 Trafford 228 155 10.1

UK525C1 Milton Keynes 253 148 10.3

UK526C1 Rochdale 216 15.1 10.1

UK527C1 Solihull 218 15.8 9.9

UK528C1 Northampton 218 15.1 10.5 1 115 10.5
UK529C1 North Tyneside 198 14.7 8.8

UK530C1 Gateshead 208 14.1 8.8

UK531C1 Warrington 204 153 9.8

UK532C1 Luton 217 15.4 10.6

UK533C1 York 201 147 1 140 147 1 219 187 10.7 1 111 10.9
UK534C1 Bury 180 15.4 1 177 18.0 10.2

UK535C1 Swindon 213 151 9.8

UK536C1 Stocktonon-Tees 192 15.0 1 13.6 16.0 10.2 2 8.2 10.1
UK537C1 St. Helens 193 15.4 1 205 181 9.6

UK538C1 Basildon 185 17.3 11.4

UK539C1 Bournemouth 192 16.0 10.1 1 10.8 10.0
UK540C1 Wycombe 187 14.7 9.9

UK541C1 Southendon-Sea 182 17.4 11.3 1 10.6 11.2
UK542C1 Telford and Wrekin 170 14.2 9.0

UK543C1 North East Lincolnshire 163 16.0 10.7

UK544C1 Chelmsford 173 16.8 11.2

UK545C1 Peterborough 205 15.3 10.7

UK546C1 Colchester 178 16.8 111

UK547C1 South Tyneside 151 17.1 10.3

UK548C1 Basingstoke and Deane 176 14.8 9.7

UK549C1 Bedford 176 15.1 10.5

UK550C1 Dundee City 156 10.7 6.0

UK551C1 Falkirk 161 11.4 6.9

UK552C1 Reading 184 15.3 1 17.2 18.7 10.2

UK553C1 Blackpool 153 15.5 8.7 1 9.2 8.7
UK554C1 Maidstone 162 16.9 111

UK555C1  Poole 161 16.1 10.3

UK556C1 Dacorum 153 15.1 10.3

UK557C1 Blackburn with Darwen 150 14.9 9.7

UK558C1  Newport 153 154 1 152 150 9.9 1 9.5 9.8
UK559C1 Middlesbrough 148 14.7 9.9

UK560C1 Oxford 160 151 1 142 1438 9.9 1 8.9 9.7
UK561C1 Torbay 132 15.9 9.9

UK562C1 Preston 150 15.4 9.7 1 9.4 9.8
UK563C1 St Albans 156 15.6 10.6

UK564C1  Warwick 138 146 1 144 147 1 133 165 96 1 9.8 9.7 1 9.2 10.6
UK565C1 Newcastleunder-Lyme 126 15.0 9.6

UK566C1 Norwich 162 156 1 140 152 10.6 1 10.3 10.6
UK567C1 Slough 148 15.4 10.4

UK568C2 Cheshire West and Chestel 348 14.5 9.3

UK569C1 Ipswich 144 16.6 11.1

UK571C1 Cheltenham 118 14.8 9.6

UK572C1 Gloucester 132 15.3 10.0

UK573C1 Bracknell Forest 135 15.0 10.0

UK575C1 Carlisle 110 11.9 1 186 161 75 1 108 8.9
UK576C1 Crawley 113 16.2 10.8

UK577C1  Watford 112 155 10.4

UK578C1 Gosport 84 159 9.5

UK579C1 Eastleigh 131 16.2 10.1
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URAU PMo PM; s

Name of City POP

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB NT CST CMT
UK580C1 Rushmoor 106 14.9 9.8

UK581C1 Rugby 107 14.6 9.8

UK582C1 Corby 60 14.8 10.4

UK583C1 Kettering 96 15.0 10.4

UK584C1 Inverclyde (Greenock) 81 10.7 1 118 118 6.4 1 6.6 6.7
UK585C1 Renfrewshire (Paisley) 184 11.4 6.9

UK586C1 Derry & Strabane 148 11.8 1 115 120 8.4 1 9.4 9.0

Cities with no data presented are outside the mapping area (e.g. in French odefsmaments).
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TableA.2: Total population in thousands of inhabitants (POP), estimatgdifationweighted
concentration in pg-m(PWC), number of urban/suburban background (NB) and traffic
(NT)stations, average adinnual concentrations measured at these background and traffic
stations (CSB, CST), averages of annual concentrations estimated at the underlying grid
cells of urban background and urban traffic map layers (CMB, CMT) in cities of the Urban
Audit for NQ annual average 2018eft) and Qindicator 93.2 percentile of daily&ur
maximums in 2019 (right). Urban traffic stations and areas are relevapdNQ

URAU Name of City POP NG %

Code PWC NB CSB CMB NT CST CMT PWC NB  CSB CMB
AT001C1 Wien 1741 237 13 192 201 3 332 324 1199 5 121.3 1205
AT002C1 Graz 275 237 4 237 233 2 316 318 1183 4 1158 117.8
AT003C1 Linz 208 229 2 255 246 2 336 313 1205 2 1169 120.1
AT004C1 Salzburg 158 19.7 1 206 205 2 30.0 326 118.0 2 1219 1182
AT005C1 Innsbruck 130 264 2 246 243 1 29.1 338 1204 1 1226 1201
AT006C1 Klagenfurt 100 195 1 197 200 3 265 26.6 1145 2 1142 11338
BEOO1K1 Bruxelles/ Brussel (gr. city) 1192 268 5 244 250 3 372 36.7 1038 4 105.1  103.7
BE002C1 Antwerpen 544 273 3 284 283 20 365 36.6 99.4 1 86.9 98.8
BE00O3C1 Gent 277 219 1 237 233 21 312 313 1032 1 1101 1027
BE004K1 Charleroi (greater city) 258 21.0 2 234 216 107.9 1 106.3  106.7
BEOO5K1 Liege (greater city) 429 198 2 21.2 204 112.4 2 1115 1124
BEOO6C1 Brugge 128 16.1 100.1

BEOO7C1 Namur 116 191 1 238 204 110.3

BE00O8C1 Leuven 114 20.4 111.8

BEOO9K1 Mons (greater city) 167 188 1 225 183 105.5 1 99.8 104.8
BEO10C1 Kortrijk 89 184 103.9

BE011C1 Oostende 80 14.9 101.9

BE012C1 Mechelen 102 21.0 107.5

BEO13C1 Mouscron 41 177 105.3

BE014K1 Lalouviére(greater city) 110 18.9 107.7

BEO015K1 Verviers (greater city) 77 16.1 112.6

BG001C1 Sofia 1297 283 3 279 276 2 272 325 92.7 3 89.0 920
BG002C1 Plovdiv 338 243 1 199 212 1 471 389 1014 1 1037 101.3
BGO03C1 Varna 345 236 2 276 243 102.2 1 106.2 102.2
BGO004C1 Burgas 213 181 1 126 141 95.4 1 90.7 90.3
BGO05C1 Pleven 132 170 1 16.6 185 95.1

BGO06C1 Ruse 168 228 1 21.7 244 98.4 1 103.1 98.3
BG007C1 Vidin 68 17.7 102.4

BGO08C1 Stara Zagora 161 18.1 1 149 229 102.0

BG009C1 Sliven 126 18.4 97.6

BGO010C1 Dobrich 91 193 99.8

BGO011C1 Shumen 94 176 1 193 19.0 999 1 1019 99.1
BGO012C1 Pernik 97 181 1 164 188 99.3

BGO013C1 Yambol 75 19.2 97.3

BG014C1 Haskovo 95 16.7 103.0

BG015C1 Pazardzhik 116 19.2 101.8

BGO016C1 Blagoevgrad 78 197 1 178 183 99.7 1 106.7 98.7
BG017C1 Veliko Tarnovo 89 183 93.6

BGO018C1 Vratsa 74 181 1 193 19.2 94.0 1 900 91.8
CHO001C1 Zurich 414 264 1 258 256 1 292 387 1159 1 1223 116.3
CH002C1 Geneva 244 23.9 112.4

CHO003C1 Basel 190 234 108.3

CHO004C1 Bern 176 214 6 21.3 212 4 353 345 120.4 5 121.8 1215
CHO05C1 Lausanne 180 182 4 194 197 3 329 319 117.9 3 1176 1164
CHO006C1 Winterthur 116 189 2 176 180 1 31.6 333 1148 2 119.6 1155
CHO007C1 St. Gallen 83 166 2 144 147 2 187 219 1156 2 1140 1154
CHO08C1 Lucerne 102 176 2 172 173 1 31.0 29.1 1242 2 1306 1241
CHO009C2 Lugano 86 180 1 201 18.2 115.1
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URAU Name of City POP NG, %

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB
CHO10C1 Biel/Bienne 60 136 1 141 154 117.9 1 118.3 117.6
CHO11C1 Thun 53 149 1 129 152 114.0 1 103.9 113.8
CHO012C1 Zug 38 144 1 182 226 118.6 1 1185 118.6
CY001C1 Lefkosia 268 152 1 136 13.9 1184 1 119.2 1183
CYO002K1 GreaterLarnaka 78 145 2 158 16.2 115.0 2 1134 1156
CY501C1 Lemesos 191 165 1 150 16.1 122.1 1 119.4 122.0
CZ001C1 Praha 1291 143 119.0

CzZ002C1 Brno 396 133 1 127 135 115.6 1 119.4 1154
CZ003C1 Ostrava 310 18.7 112.5

czooacl t &1 Sz 175 197 1 194 20.2 123.8 1213 123.3
CZz005C1 Usti nad Labem 96 186 1 18.7 193 114.3 1 1154 1143
CZ006C1 Olomouc 111 18.6 122.9

CZ007C1 Liberec 108 21.8 6 20.6 20.7 42 39.4 39.1 1175 3 1175 116.7
Cz008C1 2Sa 1dgRS22@A0¢ 101 214 7 218 222 4 428 420 1082 4 1089 1082
CZ009C1 Hradec Kralové 97 268 3 223 233 2 525 473 1224 3 122.2 1215
CZ010C1 Pardubice 96 269 2 245 230 11 37.7 383 117.0 2 117.9 1154
Cz011C1 Zlin 80 302 5 281 27.7 6 453 449 117.6 3 116.4 1144
CZ012C1 Kladno 75 251 2 250 223 8 370 37.0 122.5 1 121.7 119.7
CZ013C1 Karlovy Vary 51 253 1 246 261 4 458 443 1211 1 1247 1220
CZ014C1 Jihlava 53 169 1 138 164 2 342 30.7 117.8 2 1146 117.8
CZ015C1 | F GNnj2 @ 80 173 1 171 19.1 2 30.7 305 120.8 1 119.8 120.7
CzZ016C1 Most 66 221 1 237 220 4 39.6 402 120.8 1 117.8 121.8
CZ017C1 Karvina 61 271 1 222 264 5 416 400 114.3 1 1189 113.0
CZ018C2 ChomutowlJirkov 70 204 4 200 203 1 342 365 109.8 3 1141 1101
DEO01C1 Berlin 3374 183 1 158 161 5 39.1 383 1143 1 117.3 1141
DE002C1 Hamburg 1779 244 1 254 239 2 357 351 1190 1 113.6 1191
DE003C1 Munchen 1399 227 1 38.0 389 123.0

DE004C1 Kdln 1027 179 1 207 186 4 338 350 1170 1 1124 116.0
DEO05C1 Frankfurt am Main 720 161 1 161 165 1 356 30.2 1204 1 118.1 1204
DE006C1 Essen 584 156 1 16.2 169 2 26.1 286 1188 1 119.0 119.7
DEO0O7C1 Stuttgart 618 254 1 258 259 2 445 400 120.9 1 130.1 120.3
DEO08C1 Leipzig 524 154 1 133 141 1 324 330 1156 1 117.8 1152
DEO09C1 Dresden 547 249 1 219 253 2 329 357 119.9 1 121.3 120.0
DEO010C1 Dortmund 600 24.6 1151

DE011C1 Dusseldorf 617 181 1 193 19.2 94.0 1 90.0 91.8
DE012C1 Bremen 576 264 1 258 256 1 29.2 387 1159 1 122.3 116.3
DE013C1 Hannover 563 23.9 112.4

DE014C1 Nurnberg 502 234 108.3

DE015C1 Bochum 377 214 6 213 212 4 353 345 120.4 5 121.8 1215
DE017C1 Bielefeld 344 182 4 194 197 3 329 319 1179 3 1176 1164
DEO018C1 Halle an der Saale 235 189 2 176 180 1 31.6 333 1148 2 119.6 1155
DE019C1 Magdeburg 231 166 2 144 147 2 187 219 1156 2 1140 1154
DEO020C1 Wiesbaden 285 176 2 172 173 1 31.0 29.1 1242 2 1306 1241
DE021C1 Goéttingen 122 180 1 201 18.2 115.1

DE022C1 Mulheim a.d.Ruhr 169 136 1 141 154 117.9 1 1183 117.6
DEO023C1 Moers 112 149 1 129 152 114.0 1039 1138
DE025C1 Darmstadt 163 237 1 223 231 3 451 410 1244 1 118.4 1242
DE026C1 Trier 119 183 2 309 305 116.6

DE027C1 Freiburg im Breisgau 225 176 1 157 186 1 36.4 348 1230 1 123.8 1235
DE028C1 Regensburg 155 21.1 1 353 321 117.7

DE029C1 Frankfurt (Oder) 64 134 1 116 137 1 31.0 302 1191 1 1209 1191
DEO30C1 Weimar 67 137 1 154 153 2 246 246 120.0

DE031C1 Schwerin 97 122 1 164 227 1119

DEO032C1 Erfurt 204 158 2 152 152 3 26.1 27.0 1198 120.8 1194
DEO033C1 Augsburg 302 217 2 200 215 2 309 333 1217 1239 1219
DEO034C1 Bonn 341 227 1 255 236 2 375 372 121.9
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URAU Name of City POP NG, %

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB
DEO035C1 Karlsruhe 315 229 1 212 209 1 343 348 1222 1 129.0 1227
DE036C1 Monchengladbach 268 227 1 214 232 2 313 340 1175 1 1202 1179
DE037C1 Mainz 206 251 3 252 26.2 22 351 358 1234 1 117.8 120.3
DEO039C1 Kiel 265 156 1 13.0 140 2 437 383 1019 1 980 101.7
DE040C1 Saarbriicken 197 186 3 208 17.8 1 345 323 1202 3 111.0 1204
DE041C1 Potsdam 166 152 2 138 133 2 293 306 1211 2 116.6 1221
DE042C1 Koblenz 126 241 4 25.1 244 6 323 327 1193

DE043C1 Rostock 208 136 1 124 94 2 295 281 104.7 1 100.2 105.9
DE044C1 Kaiserslautern 99 179 1 195 192 120.3 119.1 120.0
DEO045C1 Iserlohn 102 15.9 120.9

DE046C1 Esslingen am Neckar 103 23.1 1 39.1 40.2 1226

DE047C1 Hanau 100 240 1 243 246 121.2 1 1219 1211
DEO048C1 Wilhelmshaven 80 16.2 107.4

DE049C1 Ludwigsburg 97 228 1 221 224 1 459 404 1225 123.8 1225
DEO50C1 Tubingen 89 187 1 193 202 1 39.2 380 1221 118.0 1221
DEO51C1 VillingenSchwenningen 86 149 1 142 137 119.7 1 1152 1193
DEO052C1 Flensburg 90 14.1 1 272 281 104.2

DEO53C1 Marburg 77 193 1 21.0 209 2 323 346 119.2 1219 11838
DE054C1 Konstanz 79 184 1 19.0 193 124.2 121.7 123.1
DEO055C1 Neumdiinster 81 16.0 104.1

DEO056C1 Brandenburg an der Havel 75 128 1 121 129 1 235 263 120.2 1 118.3 119.3
DE057C1 GielRen 86 234 1 241 238 1 402 393 1195

DEO58C1 Lineburg 82 142 1 145 136 117.9 1 1195 118.2
DEO59C1 Bayreuth 75 17.2 1 272 268 1175

DE060C1 Celle 70 14.8 120.7

DEO061C1 Aschaffenburg 83 212 1 250 216 121.2 1 120.8 120.7
DE062C1 Bamberg 79 190 1 209 198 119.9

DE063C1 Plauen 67 14.8 1 206 231 116.7 1 1132 116.3
DE064C1 Neubrandenburg 66 11.5 2 214 220 1114

DE065C1 Fulda 84 186 1 19.7 192 1 379 36.2 1173 118.7 116.8
DE066C1 Kempten (Allgau) 71 190 1 194 20.1 117.1 1233 117.1
DEO067C1 Landshut 74 19.7 1 243 278 1204

DE068C1 Sindelfingen 70 20.7 1 376 382 121.0

DEO069C1 Rosenheim 64 20.2 117.9

DEO70C1 Frankenthal (Pfalz) 55 241 1 283 327 1185

DEO71C1 Stralsund 58 10.7 1 174 181 1048

DEO72C1 Friedrichshafen 60 183 1 209 19.2 1215 1 1169 1213
DE073C1 Offenburg 64 18.6 1231

DEQ74C1 Gorlitz 63 13.7 1 212 256 117.0

DE075C1 Sankt Augustin 67 21.6 123.4

DEO076C1 NeuwUlm 58 216 1 274 233 120.7 1 1235 1201
DEO77C1 Schweinfurt 64 189 1 209 194 117.7 1156 1175
DEO78C1 Greifswald 56 11.6 106.4

DE079C1 Wetzlar 58 223 2 237 227 120.4 104.1 1195
DEO80OC1 Speyer 60 236 1 279 224 1 26.0 308 122.9 1215 1229
DE081C1 Passau 50 198 1 29.2 223 121.9

DE082C1 DessauRoRlau 88 133 1 162 226 1220

DE501C1 Duisburg 495 264 1 258 267 3 359 360 1138

DE502C1 Mannheim 303 27.3 2 39.7 381 1185

DE503C1 Gelsenkirchen 281 249 1 225 210 2 36.7 36.8 1220

DE504C1 Miinster 291 178 1 157 183 2 33.0 339 1231 1 1242 123.2
DE505C1 Chemnitz 249 170 1 122 128 1 330 294 1186 1 1208 1185
DE506C1 Braunschweig 250 159 1 121 117 2 30.0 305 116.1 1 1156 115.6
DE507C1 Aachen 251 169 1 9.7 142 3 354 342 1168 1 116.0 117.0
DE508C1 Krefeld 229 24.6 2 332 345 116.9 1 1256 1171
DE509C1 Oberhausen 211 26.9 2 420 394 1197
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URAU Name of City POP NG, %

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB
DE510C1 Libeck 237 156 1 136 144 2 274 296 1058 1 1115 106.4
DE511C1 Hagen 199 18.6 2 446 389 1216

DE513C1 Kassel 209 190 1 200 195 1 383 384 1174 1 120.3 1174
DE514C1 Hamm 182 18.8 1 330 343 119.5

DE515C1 Herne 158 24.3 1 389 37.2 122.2

DE516C1 Solingen 177 200 1 176 206 1 343 36,5 1209 1 1173 1209
DE517C1 Osnabriick 176 175 1 164 184 2 411 39.0 1222 1 1240 1223
DE518C1 Ludwigshafen am Rhein 163 280 1 21.7 257 4 373 37.7 1188 1 1191 118.0
DE519C1 Leverkusen 167 221 1 224 236 1 383 37.0 119.3 1 1191 120.0
DE520C1 Oldenburg (Oldenburg) 169 17.8 1 389 374 1104

DE521C1 Neuss 156 25.7 1 304 273 3 380 382 115.7

DE522C1 Heidelberg 172 219 1 212 213 1 339 335 120.9 1 1190 120.0
DE523C1 Paderborn 145 16.4 3 375 358 115.3

DE524C1 Wirzburg 146 20.9 1 305 337 117.8 1 116.2 117.7
DE525C1 Recklinghausen 127 22.1 1 346 364 122.8

DE526C1 Wolfsburg 124 141 1 154 139 1 285 298 119.1 119.3 118.8
DE527C1 Bremerhaven 117 173 1 196 178 1 331 315 108.1 106.8 108.8
DES528C1 Bottrop 118 25.5 1 343 377 120.9

DE529C1 Heilbronn 123 235 1 236 205 1 474 403 120.6 1 1227 1202
DE530C1 Remscheid 112 175 1 310 350 122.7

DE531C1 Offenbach am Main 127 27.6 4 408 416 1209

DE532C1 Ulm 126 221 1 238 240 1 384 377 1215 1175 1215
DE533C1 Pforzheim 130 21.0 1 232 202 1 33.0 354 121.6 1142 1215
DE534C1 Ingolstadt 133 20.9 1 229 284 119.2

DE535C1 Gera 100 150 1 169 165 2 278 26.2 119.3 1 1182 119.0
DE536C1 Salzgitter 105 13.2 115.1

DE537C1 Reutlingen 121 207 1 233 212 1 46.0 404 1222 1 1178 1227
DE538C1 Furth 119 22.7 119.2

DE539C1 Cottbus 101 141 1 119 139 1 258 29.0 1196 1 121.4 119.6
DE540C1 Siegen 109 18.7 1 378 37.6 1225

DE541C1 Bergisch Gladbach 121 19.8 120.4

DE542C1 Hildesheim 105 15.7 2 330 331 1137

DE543C1 Witten 105 19.8 1 381 375 122.3

DE544C1 Zwickau 106 15.4 1 215 249 119.2

DE545C1 Erlangen 112 199 1 15.7 16.0 119.6 126.1 119.5
DE546C1 Wuppertal 355 200 1 200 192 1 430 372 1221 1212 1224
DE547C1 Jena 107 148 1 146 152 1 252 255 120.3 121.0 120.7
DE548C1 Diren, Stadt 99 19.2 1 395 354 116.8

DE549C1 Bocholt, Stadt 73 18.7 119.1

DKO001C1 Kgbenhavn 668 160 1 119 148 2 284 276 103.1 1 111.7 1031
DK002C1 Arhus 312 105 1 114 134 1 228 238 1021 1 101.2 103.0
DK003C1 Odense 193 103 1 9.9 11.8 1 146 215 103.6 1 109.3 103.7
DKO004C2 Aalborg 200 96 1 10.2 135 100.2 1 96.9 100.2
EE001C1 Tallinn 405 109 1 84 123 1 16.1 16.6 99.5 1 98.8 99.8
EE002C2 Tartu linn 105 101 1 9.9 111 102.7 1 107.8 102.7
EE003C1 Narva linn 59 104 1 7.7 112 99.2 1 99.8 99.2
EL001K1 Athens 3313 293 4 205 229 4 455 477 113.7 4 129.7 1169
EL002K1 Thessaloniki 789 29.5 1 236 342 94.6

ELOO3C1 Patra 172 18.7 1 312 280 114.6

ELO04C1 Iraklio 156 18.3 120.5

ELOO5C1 Larissa 142 22.4 110.1

ELO06C1 Volos 102 20.0 102.5

ELO07C1 loannina 76 18.8 115.7

ELO08C1 Kavala 56 14.9 96.1

ELO09C1 Kalamata 54 126 1141

ELO10C1 Trikala 62 18.0 109.9
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URAU Name of City POP NG, %

Code PWC NB CSB CMB NT CST CMT PWC NB CSB CMB
ELO11C1 Serres 60 21.8 102.1

ELO12C1 Katerini 61 18.1 102.9

EL013C1 Xanthi 57 16.6 98.4

EL014C1 Chania 66 12.7 115.7

ES001C1 Madrid 3230 352 15 310 319 9 405 416 1177 11 117.8 119.0
ES002C1 Barcelona 1637 372 6 281 315 2 465 449 1027 4 109.3 103.0
ES003C1 Valencia 909 254 2 202 222 5 270 271 106.1 2 109.6 106.0
ES004C1 Sevilla 712 220 4 189 200 2 331 341 116.5 3 117.0 116.2
ES005C1 Zaragoza 699 219 2 242 207 5 229 234 108.6 2 108.8 108.3
ES006C1 Malaga 573 227 2 222 209 1 358 316 114.0 2 1112 1132
ES007C1 Murcia 465 17.2 1 381 30.0 1109

ES008C1 Palmas de Gran Canaria, L

ES009C1 Valladolid 336 16.9 4 199 186 1153

ES010C1 Palma de Mallorca 424 19.5 1 321 264 109.0

ES011C1 Santiago de Compostela 116 141 1 102 128 1 18.2 20.0 91.9 1 101.3 91.3
ES012C1 Vitoria-Gasteiz 242 20.1 3 186 23.0 104.7

ES013C1 Oviedo 228 203 1 125 163 2 27.8 258 93.7 1 103.4 93.5
ES014C1 Pamplona/ Irufia 268 190 2 200 201 1 281 256 101.1 1 8838 101.2
ES015C1 Santander 183 175 1 13.0 155 1 284 240 92.4 1 1015 924

ES016C1 Toledo 90 159 1 193 17.2 119.3 1 116.9 1193
ES017C1 Badajoz 152 139 1 8.2 101 112.8 1 1141 1100
ES018C1 Logrofio 155 182 1 188 19.6 103.5 1 904 104.2
ES019C1 Bilbao 358 225 1 230 191 2 319 263 92.7 1 86.1 93.0
ES020C1 Cordoba 331 172 2 139 159 1 298 287 120.1 2 1211 120.6
ES021C1 Alicante/Alacant 342 185 1 194 182 1 23.0 219 11438 1 110.0 113.6
ES022C1 Vigo 303 19.8 235 232 85.9

ES023C1 Gijon 278 223 2 177 165 4 246 250 94.7 1 96.1 93.8
ES024C1 Hospitalet de Llobregat, L' 256 36.7 1 33.3 388 103.4

ES025C1 Santa Cruz de Tenerife

ES026C1 Coruiig A 261 172 1 133 148 1 258 20.2 91.6 1 98.4 91.7
ES027C1 Barakaldo 123 220 1 234 241 93.2

ES028C1 Reus 112 193 1 175 188 1108

ES029C1 Telde

ES030C1 Parla 123 26.2 119.9

ES031C1 Lugo 100 13.7 1 122 152 93.2

ES032C1 San Fernando 97 144 1 115 145 114.8 1 111.0 11438
ES033C1 Girona 110 20.8 1 264 273 121.5

ES034C1 Céceres 9% 130 1 63 7.4 116.2 1 1239 116.2
ES035C1 Torrevieja 92 14.2 1 116 17.7 118.2

ES036C1 Pozuelo de Alarcon 83 231 120.0

ES037C1 Puerto de Santa Maria, El 95 147 112.0

ES038C1 Coslada 113 30.7 1 393 318 1194

ES039C1 Avilés 96 16.8 2 208 211 89.9

ES040C1 Talavera de la Reina 88 189 1 159 131 120.5 1 1241 1205
ES041C1 Palencia 81 131 1 6.9 11.3 1146

ES042C1 Sant Boi de Llobregat 89 27.1 104.4

ES043C1 Ferrol 96 13.2 1 126 16.2 92.1

ES044C1 Pontevedra 99 157 1 181 20.0 92.4

ES045C1 Ceuta 84 169 1 2938 112.8 1 1142 1128
ES046C1 Gandia 88 14.8 1 108 191 111.6

ES047C1 Rozas de Madrid, Las 91 18.4 126.3

ES048C1 Guadalajara 87 154 1 143 17.2 124.6 119.8 1245
ES049C1 Sant Cugat deValles 85 241 1 248 264 111.6 101.6 1116
ES050C1 Manresa 91 215 1 264 259 120.5

ES051C1 Getxo 113 187 96.2

ES052C1 Rubi 77 262 1 234 222 111.9 1 1161 1116
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ES053C1 Ciudad Real 76 175 1 155 124 119.1 1 1171 1191
ES054C1 Benidorm 83 131 1 82 9.2 114.8 1 1093 1147
ES055C1 Melilla 81 164 103.7

ES056C1 Viladecans 98 249 1 253 26.3 110.2 1 1065 108.1
ES057C1 Ponferrada 71 1438 99.9

ES058C1 San Sebastian de los Reye 87 25.1 125.9

ES059C1 Zamora 65 13.8 1 9.0 13.7 1145

ES060C1 Fuengirola 83 17.7 116.1

ES061C1 Cerdanyola deValles 83 28.7 107.7

ES062C1 Sanllcar de Barrameda 68 15.0 111.0

ES063C1 Vilanovaila Geltra 90 18.2 1 174 212 113.5

ES064C1 Prat de Llobregat, El 63 28.7 2 325 277 107.6 1 1016 108.1
ES065C1 Linea de la Concepcion, La 71 211 97.2

ES066C1 Cornellade Llobregat 99 30.5 104.4

ES067C1 Majadahonda 76 200 1 224 196 121.9 1 1183 1217
ES068C1 Torremolinos 66 18.2 120.4

ES069C1 Castelldefels 65 20.8 116.3

ESO070C1 lIrun 64 13.2 97.7

ES071C1 Granollers 87 27.1 1 346 334 1143

ES072C1 Arrecife

ES073C1 Elda 78 154 1 59 89 116.7 1 1204 116.7
ES074C1 Santa Lucia de Tirajana

ES075C1 Mollet del Valles 56 27.6 1 385 355 112.2

ES501C1 Granada 272 25.0 1 427 373 118.9 1 1118 120.2
ES503C1 Badalona 234 325 1 333 30.0 1125 1 1081 116.3
ES504C1 Mostoles 214 270 1 258 271 120.6 1 1224 1204
ES505C1 Elche/Elx 239 180 1 123 115 1 16.1 191 113.9 1 1176 1132
ES506C1 Cartagena 227 137 1 165 145 109.4 1 1129 109.0
ES507C1 Sabadell 222 29.1 1 341 354 112.6

ES508C1 Jerez de la Frontera 222 159 1 145 159 110.2 1 1153 1083
ES509C1 Fuenlabrada 189 27.8 120.0

ES510C1 Donostia/San Sebastian 235 151 2 216 213 99.4 1 965 98.9
ES511C1 Alcala de Henares 203 23.6 1 284 261 1264

ES512C1 Terrassa 227 2715 1 365 344 115.1

ES513C1 Leganés 199 30.9 1 355 341 1170

ES514C1 Almeria 198 168 1 11.7 116 1 242 231 118.8 1 1165 1214
ES515C1 Burgos 180 14.7 1 132 17.2 1113

ES516C1 Salamanca 162 151 1 91 100 1 121 144 1170 116.0 116.9
ES517C1 Alcorcon 170 29.2 1 299 252 120.5 127.1 120.4
ES518C1 Getafe 164 30.4 1 331 319 1196

ES519C1 Albacete 172 180 1 135 118 111.2 1 107.3 1111
ES520C1 Castellon/Castellde la PI. 187 20.2 1 183 23.0 112.2

ES521C1 Huelva 156 17.1 1 142 201 1139

ES522C1 Céadiz 124 15.5 1 120 17.6 113.7

ES523C1 Le6n 158 169 1 140 130 1 241 222 1106 1 107.6  110.9
ES524C1 San Cristébal de La Lagun:

ES525C1 Tarragona 141 179 1 216 231 110.8 1 1130 110.6
ES526C1 Santa Coloma de Gramene 134 354 1 33.1 36.3 107.5

ES527C1 Jaén 118 18.1 2 14.1 146 120.6 2 1237 1205
ES528C1 Lleida 142 19.6 1 206 221 110.2

ES529C1 Ourense 113 17.2 1 248 219 91.3

ES530C1 Matar6 129 245 1 227 254 117.0 118.1 116.2
ES531C1 Dos Hermanas 129 176 1 147 16.7 116.5 116.8 116.6
ES532C1 Algeciras 120 20.2 98.3

ES533C1 Marbella 141 151 1 269 244 1170

ES534C1 Torrejon de Ardoz 124 266 1 288 231 121.8 1 129.3 1194
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ES535C1 Alcobendas 105 27.4 1 26.6 29.0 125.1

ES536C1 Alcala de Guadaira 79 165 1 17.0 16.4 116.2 116.8 115.9
ES537C1 Alcoy/Alcoi 61 127 1 8.5 138 114.6 106.6 114.6
ES538C1 Avila 50 113 1 54 9.2 120.7 119.1 120.6
ES539C1 Benalmadena 63 16.4 118.8

ES540C1 Chiclana de la Frontera 82 117 109.2

ES541C1 ColladoVillalba 63 14.9 27.1 220 124.2

ES542C1 Cuenca 57 203 1 336 220 1111 1 1038 111.0
ES543C1 Eivissa 55 12.2 110.2

ES544C1 Linares 61 16.5 120.3

ES545C1 Lorca 93 134 111.3

ES546C1 Meérida 64 117 1 9.1 11.2 113.6 1 1145 1137
ES547C1 Sagunto/Sagunt 76 158 1 131 152 1 155 16.8 116.1 1 1085 1131
ES548C1 Torrelavega 61 159 2 156 144 1 275 247 87.8 1 86.6 87.8
ES549C1 Valdemoro 74 21.0 1 218 223 121.5 1 1186 1214
ES550C1 Puerto de laCruz

ES551C1 Paterna 118 202 1 169 154 107.3 1 109.0 112.2
ES552C1 Igualada 54 19.4 118.5

ES553C1 Torrent 91 18.7 110.0

ES554C1 Mislata 66 26.5 106.0

ES555C1 RivasVaciamadrid 80 234 1 29.1 270 121.4 1 1296 1194
ES556C1 Santurtzi 75 20.6 94.5

ES557C1 Esplugues de Llobregat 61 31.0 104.4

ES558C1 San Vicente del Raspeig 55 16.6 112.0

FI001C2  Helsinki 575 140 2 128 137 2 27.0 218 96.6 96.6 97.7
FI002C1  Tampere 219 104 1 99 11.9 1 131 17.2 98.5 101.6 98.5
FIO03C1  Turku 183 10.9 98.7

FI004C3  Oulu 188 80 1 103 105 1 19.2 184 92.1 1 904 91.1
FIOO5C1  Espoo 254 11.2 1 196 227 96.8

FIO06C1  Vantaa 207 13.2 1 19.2 226 96.2

FI0O07C2  Lahti 120 99 1 74 96 99.3 1 953 98.9
FI008C3  Kuopio 114 7.7 2 128 149 97.3

FIO09C1  Jyvaskyla 133 87 1 6.7 79 1 16.8 1838 97.2

FRO0O1P1 City of Paris 7194 320 16 288 296 9 526 53.6 103.3 7 108.1 104.4
FR003C2 City of Lyon 1038 256 3 248 235 4 459 434 1197 3 120.2 1195
FRO04C2 City of Toulouse 597 179 3 176 179 2 404 355 117.7 3 119.7 1179
FR0O06C2 City of Strasbourg 405 226 3 196 204 2 422 411 1214 1 1276 1213
FR0O07C1 City ofBordeaux 617 162 2 144 171 3 276 29.0 1126 2 1143 1131
FRO08C1 City of Nantes 443 135 2 132 138 1 308 299 107.0 1 112.8 108.2
FR0O09C1 City of Lille 907 209 1 225 229 2 293 306 100.7 2 104.2 100.7
FR010C1 City of Montpellier 287 210 2 226 201 2 331 336 120.2 1 1129 119.8
FRO11C1 City of SaintEtienne 207 177 1 16.8 181 1 326 325 1222 1 122.1 1224
FRO12C1 City of Le Havre 203 162 2 150 150 1 329 303 98.1 2 95.5 98.9
FRO13C2 City of Rennes 218 157 1 152 151 2 246 270 101.2 1 100.3 1011
FRO14C2 City of Amiens 146 166 1 157 158 105.1 1 104.2 105.0
FR016C1 City of Nancy 232 185 1 18.0 193 2 238 26.6 118.6 1 118.6  118.7
FRO17C2 City of Metz 179 187 2 181 181 1 286 309 1189 1 1199 119.0
FRO18C1 City of Reims 208 177 2 146 143 1 40.7 355 1103 2 111.1  110.8
FR019C1 City of Orléans 221 138 2 93 94 1 279 304 116.7 1 1185 1181
FR020C2 City of Dijon 203 172 2 176 167 1 206 243 119.1 1 120.7 119.0
FR021C2 City ofPoitiers 105 137 2 148 137 1 338 279 1085 2 106.6 108.5
FR022C2 City of ClermoniFerrand 203 181 4 148 146 3 315 313 1185 4 1200 1184
FR023C2 City of Caen 163 157 2 140 141 1 250 27.2 96.4 2 95.8 96.3
FR024C2 City of Limoges 161 144 1 158 148 1 273 26.8 107.1 1 1072 107.0
FR025C1 City of Besangon 124 165 1 169 164 1 224 265 119.9 1 1221 1200
FRO026C2 City of Grenoble 313 229 2 203 211 2 395 386 1209 2 125.0 120.7
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FRO028C1 City of SaintDenis

FRO30C1 City of Fortde-France

FR032C2 City of Toulon 335 185 2 201 192 1 381 333 1199 1 119.7 119.2
FRO34C2 City of Valenciennes 128 173 1 174 172 1 315 279 106.0 1 99.0 106.6
FRO35C2 City of Tours 248 132 2 113 114 1 285 281 1137 1 1152 113.6
FRO36C2 City of Angers 185 124 2 116 122 111.8 1 1153 1113
FRO37C1 City of Brest 149 103 1 112 95 1 26.7 258 99.1 1 96.8 99.1
FRO38C2 City of Le Mans 163 126 2 119 122 110.5 1 1150 1105
FRO39C2 City of Avignon 113 177 2 162 164 1 244 284 1280 1 1348 1284
FR040C2 City of Mulhouse 196 21.0 2 201 196 1 342 332 1221 1 1236 1215
FRO42C1 City of Dunkerque 150 178 1 17.7 183 96.4 1 95.1 96.9
FR043C2 City of Perpignan 134 161 2 149 16.1 112.8 1 116.2 1129
FRO44C2 City of Nimes 151 171 1 154 16.2 1 31.7 322 1234 1 1222 122.1
FR045C2 City of Pau 125 153 1 116 124 1 258 259 106.6 1 1081 106.8
FR046C2 City of Bayonne 116 13.0 2 135 121 1 24.0 231 1027 2 105.2 1034
FRO47C2 City of Annemasse 62 201 2 183 204 1 263 298 1194 2 1246 1191
FR048C1 City of Annecy 128 194 2 19.0 19.7 1 329 327 1206 2 126.2 120.2
FR049C2 City of Lorient 83 104 2 9.3 86 99.4 1 98.1 99.3
FRO51C2 City of Troyes 112 156 2 142 143 113.6 1 111.3 113.6
FR052C2 City of SaintNazaire 72 99 2 9.1 99 105.4 1 104.1 1071
FR053C1 City of La Rochelle 91 116 1 16.8 115 105.7 1 99.2 105.2
FRO57C2 City of Boulognesur-Mer 81 146 1 102 87 97.3 1 995 102.0
FR058C2 City of Chambéry 95 185 2 175 183 1 287 327 1224 2 1244 1224
FR060C2 City of Chartres 84 129 1 195 254 116.2 1 1165 116.1
FRO062C1 City of Calais 81 153 1 144 140 93.5 1 96.9 94.0
FRO063C2 City of Béziers 79 144 111.9

FRO64C2 City of Arras 77 152 1 154 144 105.2 1 108.7 1053
FRO65C2 City of Bourges 73 108 1 101 108 1 14.0 195 1131 1 1109 1131
FR066C1 City of SainBrieuc 76 107 1 111 104 99.1 1 952 99.0
FRO69C1 C. ofCherbourgen-Cotentin 85 107 1 13.0 121 96.5 1 942 96.0
FRO76C2 City of Belfort 70 16.2 1 226 252 1203

FRO77C1 City of Roanne 57 166 1 17.7 16.6 1185 1 1159 1185
FRO79C2 City of SaintQuentin 63 164 1 18.0 16.3 107.0 1 102.6 106.8
FR084C1 City of Creil 77 186 2 20.1 19.0 1155 2 115.7 1155
FR099C1 City of Fréjus 88 149 1 9.7 137 124.9 1 1247 1244
FR202C1 City of Aixen-Provence 152 212 1 226 215 1 392 351 1286 1 1306 130.2
FR203C1 City ofMarseille 894 253 2 294 263 1 449 402 1208 1 116.4 1205
FR205C2 City of Nice 710 255 3 266 245 1 37.8 37.2 1207 4 1226 120.6
FR207C1 City of Lens 202 15.8 104.5

FR209C2 City of Douai 99 156 1 159 16.1 106.4 1 110.3 105.9
FR214C1 City of Valence 9% 171 1 202 170 1 30.8 31.0 1265 1 117.0 126.5
FR215C2 City of Rouen 334 185 3 193 187 2 427 394 1038 3 103.8 104.7
FR304C1 City of Melun 90 19.1 1 185 177 1 39.0 358 116.7 1 1074 117.2
FR305C1 City of Meaux 67 18.1 114.6

FR306C1 City of Mantesla-Jolie 88 178 1 19.1 163 112.7 1 1109 1126
FR324C1 City of Martigues 67 168 1 158 17.2 123.3 1329 1224
FR506C1 City of Colmar 75 214 1 252 214 122.2 1 1255 122.2
FR520C1 City of LesAbymes

FR521C1 City of Cayenne

FR522C1 City of Mamoudzou

HR001C1 Zagreb 797 226 1 27.7 220 1 40.6 36.0 116.3 1171 116.2
HRO002C1 Rijeka 138 16.8 1 140 177 116.2 115.6  113.9
HRO03C1 Slavonski Brod 67 18.1 116.7 1141 1177
HRO04C1 Osijek 109 18.0 1 257 262 1112

HROO05C1  Split 184 16.3 1 237 238 1214

HRO06C1 Pula 59 127 1 91 11.2 122.4 1 1315 1225
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HRO07C1 Zadar 76 13.8 116.9

HU001C1 Budapest 1775 272 3 239 206 2 40.7 39.6 106.2 3 1033 106.5
HUO002C1 Miskolc 173 15.7 1 322 288 109.5

HUO03C1 Nyiregyhaza 122 17.3 1 235 27.2 105.8

HU004C1 Pécs 162 159 1 169 171 1 433 343 106.7 84.0 106.7
HUOO5C1 Debrecen 213 201 1 202 195 106.0 1104 1054
HUO06C1 Szeged 171 177 1 153 191 105.9

HU007C1 Deée! NJ 132 15.1 113.9 1 1041 1137
HUO08C1 Kecskemét 114 16.2 106.1

HUO09C1 Székesfehérvar 101 16.6 110.7

HUO10C1 Szombathely 81 15.1 118.1

HUO011C1 Szolnok 74 16.7 106.5

HU012C1 Tatabanya 70 146 1 165 21.8 110.0

HUO013C1 Veszprém 62 156 1 193 16.1 107.7 1 120.6  107.6
HU014C1 Békéscsaba 62 18.6 102.7

HU015C1 Kaposvar 67 15.4 105.6

HUO016C1 Eger 57 16.3 106.4

HUO017C1 Dunaujvaros 49 16.6 108.7

HUO18C1 Zalaegerszeg 61 13.8 1155

HU019C1 Sopron 65 13.6 121.2

IE001C1  Dublin 561 21.7 2 183 208 3 353 37.0 1211 2 126.5 123.0
IE002C1  Cork 129 252 1 352 235 118.3 1 1094 1183
IE003C1  Limerick 63 227 1 23.0 220 1 439 395 121.5 1 1140 1211
IE004C1  Galway 73 193 1 179 181 1 33.0 334 120.7 1 1218 120.6
IEO05C1  Waterford 51 203 1 171 190 1 321 325 121.9 1 127.0 1223
IS001C1  Reykjavik 202 174 1 151 17.2 1235 1 122.7 1237
ITO01C1 Roma 2747 18.1 1 333 330 119.9

ITO02C1  Milano 1370 20.2 1 353 349 1253

ITOO3C1  Napoli 1159 214 2 223 218 142.8 2 1545 1437
ITO04C1  Torino 921 17.6 123.3

ITOO5C1  Palermo 677 17.7 124.8

ITOO6C1  Genova 610 17.5 126.8

ITOO7C1  Firenze 387 209 2 206 196 3 317 342 83.0 82.5 82.9
ITOO8C1  Bari 347 121 1 96 120 1 21.0 247 92.7 91.5 92.0
ITO09C1  Bologna 408 14.5 914

ITO10C1  Catania 346 114 95.9

ITO11C1  Venezia 251 9.1 89.6

ITO12C1  Verona 282 129 1 111 122 1 223 247 90.6

ITO13C1  Cremona 77 313 7 324 320 4 511 472 108.6 8 1104 109.1
ITO14C1  Trento 119 423 1 37.0 406 4 455 481 1415 1 133.6  140.7
ITO15C1  Trieste 205 289 2 17.1 230 5 452 427 1118 2 1004 1131
ITO16C1  Perugia 176 36.7 2 352 366 2 56.6 518 138.1 2 139.1 1377
ITO17C1  Ancona 104 200 1 158 169 2 475 419 107.8 1 1119 107.2
ITO19C1  Pescara 128 219 3 194 202 5 46.0 415 1190 3 120.7 120.7
ITO20C1  Campobasso 53 251 1 20.8 222 2 46.0 412 118.9

ITO21C1  Caserta 89 183 3 202 197 2 365 326 1126 2 1111 1122
IT022C1  Taranto 211 168 2 94 106 1 240 248 1155 113.2 116.0
ITO23C1  Potenza 68 15.1 122.3

IT0O24C1  Catanzaro 93 121 1 104 120 1 208 21.3 1120 1142 1121
ITO25C1  Reggio di Calabria 186 128 1 142 149 1 193 247 1019 76.1 101.8
ITO26C1  Sassari 126 98 1 106 96 1 23.0 246 98.4 105.0 96.4
ITO27C1  Cagliari 172 137 1 264 284 95.6

IT0O28C1  Padova 253 296 1 316 277 1 375 370 1336 1304 1341
ITO29C1  Brescia 218 319 1 290 307 2 450 43.0 1439 133.2 1436
ITO30C1  Modena 188 232 1 242 253 1 407 376 136.7 1356  136.9
ITO31C1  Foggia 154 199 1 202 224 120.7
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ITO32C1  Salerno 145 249 2 291 257 1 36.7 316 1157 2 106.4 115.3
ITO33C1  Piacenza 105 258 1 233 246 1 329 323 1389 1 1470 1389
ITO34C1  Bolzano 106 265 1 28.0 26.5 2 376 36.6 1281 1 1244 1279
ITO35C1  Udine 99 191 1 170 200 1 235 27.7 1257 2 123.4 126.0
ITO36C1  La Spezia 104 16.1 2 156 155 3 304 278 1154 2 112.2 1149
ITO37C1  Lecce 112 13.6 2 19.7 220 1147

ITO38C1  Barletta 94 194 1 19.7 17.7 1155 1 113.7 1155
ITO39C1  Pesaro 96 189 1 269 183 114.0 1 942 1135
ITO40C1 Como 104 234 1 399 354 1488

ITO41C1  Pisa 95 216 1 181 180 1 327 323 117.1 1 1114 117.0
ITO42C1  Treviso 111 258 1 289 277 1 27.1 314 1285 1 128.4 128.0
ITO43C1  Varese 106 223 1 216 219 1 328 342 146.8 1 148.7 1464
ITO44C1  Busto Arsizio 103 286 1 304 27.0 149.7 1 148.0 1492
ITO45C1  Asti 80 211 1 228 232 1 340 333 130.1 1 1280 129.7
ITO46C1  Pavia 75 251 1 286 268 1 349 314 138.0 1 1425 137.7
ITO47C1  Massa 79 17.2 1 181 253 117.0

ITO48C1  Cosenza 85 174 1 203 20.1 109.8 1 112.1  109.7
ITO52C1  Savona 67 158 1 129 148 1 279 282 1207 121.3 120.3
ITO54C1  Matera 58 14.8 119.9

ITO56C1  Acireale 66 145 112.1

ITO57C1  Avellino 68 203 1 189 225 1 21.0 253 1259 1 1422 1257
ITO58C1  Pordenone 61 22.8 1 26.6 29.6 125.8

ITO60C1  Lecco 51 214 1 215 240 1 353 312 1493 1 155.9 149.3
ITO61C1  Altamura 70 16.7 1 242 241 1187

IT0O62C1  Bitonto 59 15.0 113.6

ITO63C1  Molfetta 61 16.5 1 223 234 1155

ITO64C1  Battipaglia 53 19.1 1 193 217 116.8 1 128.1 1154
ITO65C1  Bisceglie 54 154 113.9

ITO66C1  Carpi 72 234 1 277 223 137.7 1 1371 136.9
ITO67C1  Cerignola 60 17.9 121.4

ITO68C1  Gallarate 77 282 147.5

ITO69C1  Gela 76 117 1 75 111 1 246 250 115.2 1 1277 1175
ITO70C1  Saronno 48 313 1 267 327 153.7 1425 153.6
ITO71C1  Bagheria 64 11.9 1115

ITO72C1  Anzio 69 17.7 107.4

ITO73C1  Sassuolo 48 212 1 187 220 135.0 139.7 135.5
IT501C1  Messina 245 127 1 30.0 26.7 101.7 100.9 100.8
IT502C1  Prato 202 236 1 293 259 1 27.7 340 1199

IT503C1  Parma 194 210 1 198 238 1 336 328 137.2 1 131.4 137.0
IT504C1  Livorno 154 208 2 172 171 1 411 343 1224

IT505C1  Reggio nell’Emilia 183 214 1 228 223 1 345 344 136.6 1 1351  136.9
IT506C1  Ravenna 154 170 1 198 193 1 284 300 1221 1 121.8 1191
IT507C1  Ferrara 146 204 1 188 204 1 36.0 331 1336 1 129.6  133.6
IT508C1  Rimini 155 194 1 20.7 194 1 416 349 1196 1 1241 120.2
IT509C1  Siracusa 126 132 2 16.7 124 2 180 21.1 106.9 1 710 106.6
IT510C1  Monza 171 39.8 1 457 415 146.2 2 140.1 1454
IT511C1  Bergamo 163 289 1 280 301 1 386 37.8 1489 1 167.0 146.1
IT512C1  Forli 122 183 1 215 204 1 283 30.7 1247 1 1215 1248
IT513C1  Latina 126 191 2 232 223 1 27.7 265 105.1 1 91.8 102.1
IT514C1  Vicenza 133 276 1 318 288 1 31.7 347 1397 1 1454 138.4
IT515C1  Terni 112 182 1 169 181 2 227 239 1217 1 1184 1214
IT516C1  Novara 110 237 1 269 261 1 348 320 1386 1 1243 1385
IT517C1  Giugliano in Campania 201 22.6 114.4

IT518C1  Alessandria 90 237 1 249 221 1 324 332 1318 1 1436 1327
IT519C1  Arezzo 102 150 1 148 156 1 31.0 289 116.0 116.0 1159
IT520C1  Grosseto 78 148 1 168 146 1 351 293 1125
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IT521C1  Brindisi 89 134 2 123 149 2 21.0 219 1155 1 1139 1157
IT522C1  Trapani 94 115 1 119 96 110.0 106.7  109.9
IT523C1 Ragusa 72 112 2 938 10.4 108.1 101.8 106.6
IT524C1  Andria 101 19.5 1 244 255 116.2

IT525C1  Trani 57 159 115.9

IT526C1  L'Aquila 68 159 2 143 159 115.3 1141 1137
LTO01C1 Vilnius 562 152 2 145 151 1 304 270 1058 108.4 1055
LT002C1 Kaunas 325 15.1 1 19.6 221 105.2

LTOO3C1 t+FyS@gToea 105 153 1 17.3 148 103.0 1 1016 103.0
LT004C1 Alytus 60 13.5 106.9

LT501C1 Y& I A LIT R 164 11.8 2 205 194 106.1

LT502C1 ~Al dzf Al A 113 13.6 1 188 203 103.7

LU001C1 Luxembourg 103 237 1 306 255 1 275 335 106.6 105.0 106.3
LVoO1C1 wo 3|l 669 169 1 222 181 89.1 76.9 82.0
Lvo02C1 [ ASLin el 77 9.2 2 178 158 107.9

LV0O03C1 Jelgava 64 11.6 101.2

LV501C1 Daugavpils 96 11.2 104.4

MTO001C1 Valletta (greater) 228 13.6 1 303 27.3 104.0

NLOO1C2 Greater 'sGravenhage 752 235 2 233 234 1 299 315 1014 2 93.6 101.6
NLO02C2 Greater Amsterdam 934 242 5 208 225 5 36.7 348 99.5 2 104.4 97.4
NLO03C2 Greater Rotterdam 1232 257 4 255 258 5 328 329 98.7 3 1005 98.5
NL004C2 Greater Utrecht 422 217 1 189 219 2 249 273 1038 1 1098 1054
NLOO5C2 Greater Eindhoven 265 222 1 169 193 2 241 287 108.2 1 102.1 108.6
NLOO6C1  Tilburg 216 225 106.1

NLOO7C1 Groningen 195 165 1 10.7 116 1 242 270 106.2 1 112.8 105.4
NLOO8C1 Enschede 155 18.7 121.8

NLOO9C2  Greater Arnhem 186 20.1 110.8

NLO10C2 Greater Heerlen 209 178 1 148 152 1 235 321 1149 1 119.2 11338
NLO11C1 Almere 190 18.9 112.8

NLO12C1 Breda 180 220 1 216 234 1 295 287 103.6 96.9 102.9
NLO13C1 Nijmegen 173 208 1 198 219 1 29.0 294 1085 107.7 107.8
NLO14C1 Apeldoorn 163 18.2 114.6

NLO15C1 Leeuwarden 124 14.0 104.3

NLO16C2 Greater SittardGeleen 129 193 112.7

NLO18C1 Hilversum 108 18.1 109.2

NLO20C1 Roosendaal 81 20.9 102.3

NLO21C2 Greater Nissewaard 145 22.6 100.2

NLO23C1 Purmerend 82 18.7 105.4

NLO26C1 Alphen aan den Rijn 112 20.1 100.3

NL028C1 Bergen op Zoom 68 20.4 103.0

NLO30C1 Gouda 75 22.0 100.5

NLO31C1 Hoorn 73 17.8 105.8

NL032C2 Greater Middelburg 93 16.5 105.3

NL501C2 Greater Haarlem 270 19.2 1 234 269 104.2

NL502C1 Zaanstad 152 202 1 213 217 101.0

NL503C1 's-Hertogenbosch 156 21.6 104.6

NL504C1 Amersfoort 152 19.1 108.0

NL505C1 Maastricht 125 19.6 1134

NL507C2 Greater Leiden 257 21.3 103.8

NL508C1 Haarlemmermeer 167 20.7 100.8

NL509C1 Zoetermeer 120 23.0 99.5

NL511C1 Zwolle 122 183 110.2

NL512C2 Greater Ede 156 18.4 110.2

NL513C1 Deventer 103 18.1 1125

NL514C2 Greater Alkmaar 200 15.7 107.0

NL515C1 Venlo 107 21.6 1154
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NL516C1 Helmond 93 20.0 110.5

NL517C1 Hengelo 84 18.3 121.9

NL519C1 Almelo 79 17.8 117.0

NL520C1 Lelystad 76 17.9 110.1

NL521C1 Oss 99 18.8 106.5

NL522C1 Assen 70 154 109.1

NL524C1 Veenendaal 63 19.2 108.0

NL528C1 Greater Heemskerk 92 18.1 103.4

NL529C1 Greater Soest 71 16.5 110.0

NOO001C1 Oslo 613 19.0 8 30.6 29.6 95.3 1 92.2 94.6
NOO002C1 Bergen 260 133 2 123 121 3 288 278 96.1 1 95.3 94.7
NOO003C1 Trondheim 175 140 1 182 148 3 246 245 98.3

NOOQOO4C1 Stavanger 133 106 1 9.6 117 1 258 241 91.9

NOO005C1 Kristiansand 84 84 1 124 86 1 231 20.7 1016

NOOO6C1 Tromsg 68 7.9 1 316 245 102.6

PLOO1C M. Warszawa 1759 241 3 227 234 1 49.7 436 111.2 4 108.4 108.9
PLO02C ad® _sRI 747 186 2 182 188 1 28.0 325 115.2 2 1179 1152
PLO03C M. Krakéw 782 259 1 323 246 2 493 451 112.2 1 111.0 1121
PLO04C a® 2 NBOUI § 642 19.7 2 17.0 16.7 1 441 375 115.3 2 116.0 116.4
PLO0O5C ad® t21yl 2 601 212 3 217 201 1104 1 112.2 109.8
PLO06C a® DRI 241 471 161 5 156 145 99.5 2 92.9 96.8
PLO0O7C M. Szczecin 433 150 1 124 130 1 19.2 242 1126 1 1148 113.0
PLO08C M. Bydgoszcz 367 173 1 189 171 1 264 279 108.7 1 103.4 108.6
PLO09C M. Lublin 359 183 1 195 191 109.3 1 111.2  109.5
PLO10C M. Katowice 314 240 1 280 245 1 543 434 1158 1 113.7 116.4
PLO11C ad® . Alveadz] 306 147 1 126 144 108.8 1 108.9 108.8
PLO12C M. Kielce 208 185 1 21.0 186 115.1 1 1171  115.6
PLO13C a ® ¢ 2 NHzZ 209 143 1 104 138 1 181 249 1092 1 1036 109.3
PLO14C M. Olsztyn 179 125 1 127 127 109.9 1 106.8 110.7
PLO15C M. Rzeszéw 192 157 1 158 178 1 33.3 323 108.8 1 105.4 108.6
PLO16C M. Opole 137 170 1 16.6 182 116.0 1 109.1 116.3
PLO17C M. Gorzéw Wielkopolski 129 161 1 182 17.1 112.2 1 106.3 112.0
PLO18C M. Zielona Géra 140 133 1 152 139 120.7 1 113.6  120.0
PLO19C M. Jelenia Géra 88 135 1 108 10.1 117.2 1 1189 1171
PLO20C a® b2gé {noil 93 190 1 222 17.9 111.3

PLO21IC a® {dzsl O] A 70 124 106.2

PL022C M. Konin 84 143 1 124 16.1 112.4 1 1034 1119
PLO23C a® A2 NE 65 20.3 114.8

PL024C ad /1taidz2o0Kz 244 185 1 177 187 1 39.0 357 1138 1 108.8 113.6
PLO25C M. Radom 229 190 1 224 195 111.8 1 116.6 111.7
PLO26C ad t 0201 128 144 2 133 153 113.6 2 1139 1124
PLO27C M. Kalisz 110 164 1 123 141 116.0 1 119.1 1157
PLO28C M. Koszalin 113 121 1 125 134 1 222 19.7 1104 1 118.1 110.2
PL029C ad® { OdzLia 99 120 1 10.7 104 105.8 1 109.1 105.7
PLO30C a ® W aZdMj t 6 A 98 19.2 113.7

PLO31C M. Siedice 80 155 108.5

PL0O32C M. Piotrkéw Trybunalski 78 183 1 185 1738 112.7 1 1123 1125
PLO33C Lubin 78 15.0 120.3

PLO34C t AOI 75 141 1 140 146 112.6

PLO35C LY26NROOI ¢ 77 151 1 100 122 107.4

PLO36C haliNBGASO | 4. 78 15.7 113.9

PLO37C  Gniezno 73 155 109.8

PLO38C Stargard 71 135 111.1

PLO39C  Ostrow Wielkopolski 77 15.2 117.7

PLO4OC a® t NJ Syelt 70 147 1 148 154 109.8 1 1180 109.7
PLO41C ad %k Y2106 70 159 1 155 134 110.1
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PLO42C a® |/ KSOY 70 154 110.0

PLO43C Pabianice 75 17.1 115.7

PLO44C D235 ¢ 71 154 119.3

PL0O45C Stalowa Wola 67 16.7 113.9

PLO46C  Tomaszéw Mazowiecki 69 16.3 1155

PLO47C ad® _2Y0l 67 144 1 13.0 125 110.2

PL048C M. Leszno 65 14.3 118.2

PLO49C | 6ARY A OF 63 15.3 114.1

PLO50C Zgierz 59 150 1 157 16.1 1154

PLO51C Tczew 63 14.7 102.6

PLO52C 90U 60 112 1 100 125 108.0 108.7 1085
PL501C M. Gdynia 265 13.0 3 146 137 99.6 103.0 100.2
PL502C M. Sosnowiec 261 237 1 222 249 114.4

PL503C M. Gliwice 211 215 1 20.6 220 114.7

PL504C M. Zabrze 173 220 1 219 217 114.8 1 1145 116.0
PL505C M. Bytom 199 22.7 116.6

PL506C M. Bielska. A I OF 185 19.0 1 296 331 111.8 1 1114 1114
PL507C ad® wdzRlI | £D&" 154 21.8 116.0

PL508C M. Rybnik 161 189 1 205 181 115.0 1 1134 1157
PL509C M. Tychy 133 222 1 219 202 115.6

PL511C ad® 2 06NJ &OK 132 132 1 131 129 114.4 1 1142 1144
PL512C a® 9foftn3 126 126 1 121 14.2 106.7 1 112.9 107.0
PL513C a® 202006817 119 151 1 132 115 1 246 255 1141 1 109.3 1137
PL514C M. Tarnéw 121 183 1 195 206 1 26.8 29.7 108.5 1 113.7 108.6
PL515C M. Chorzéw 160 25.0 116.3

PL516C M. Legnica 106 16.8 1 183 155 116.1 1 1175 1145
PL517C a® DNMzRT A DRI 102 14.0 1199 229 1041

PTO01C1 Lishoa 628 259 2 236 230 3 416 354 95.4 97.5 100.1
PT002C1 Porto 238 28.6 78.4 90.6 83.8
PT003C1 Braga 191 17.8 81.9 64.0 80.7
PT004C1 Funchal

PTO05C1 Coimbra 151 15.8 91.4 1 898 88.5
PTO06C1 Setlbal 134 138 1 141 149 1 179 211 105.1 1045 104.9
PT007C1 Ponta Delgada

PT008C1 Aveiro 85 144 1 9.2 111 1 195 199 91.8 69.6 87.0
PT009C1 Faro 68 86 1 9.9 10.0 113.1 1 1151 1135
PT010C1 Seixal 162 17.5 99.7

PT011C1 Amadora 168 215 2 239 23.0 102.5 97.7 99.9
PT012C1 Almada 180 19.7 1 223 214 98.6 98.5 92.6
PT013C1 Odivelas 157 21.3 1 252 312 96.6

PT014C1 Viseu 103 11.0 103.9

PT015C1 Valongo 106 215 1 26.8 23.2 74.0

PT016C1 Viana do Castelo 93 10.3 89.6

PT017C1 Paredes 99 16.4 80.3

PT018C1 Barreiro 100 179 1 150 191 102.8 1 108.3 103.7
PT019C1 Po6voa de Varzim 84 14.3 81.2

PT501C1 Sintra 385 16.2 1 122 158 102.9 106.0 101.3
PT502C1 Vila Nova de Gaia 326 22.7 82.2 82.1 75.9
PT503C1 Matosinhos 205 243 1 47.7 346 76.6 58.9 77.4
PT504C1 Gondomar 179 22.7 76.3

PT505C1 Guimardes 190 16.0 83.2

PT508C1 Vila Franca de Xira 152 186 1 18.1 197 104.4 1 1055 104.0
RO001C1 MUNICIPIUL BUCURESTI 1940 34.9 1 574 534 96.6

RO002C1 MUNICIPIUICLUNAPOCA 331 296 1 359 289 1 602 452 82.8 1 554 82.4
RO003C1 MUNICIPIUL TIMISOARA 326 281 1 324 258 1 498 435 99.9

RO004C1 MUNICIPIUL CRAIOVA 272 24.1 1 323 351 98.1
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RO005C1 MUNICIPIUL BRAILA 181 20.8 1 237 282 1005

RO006C1 MUNICIPIUL ORADEA 199 246 1 27.8 246 101.2

RO007C1 MUNICIPIUL BACAU 149 23.7 93.1

RO008C1 MUNICIPIUL ARAD 159 202 1 181 209 1 253 287  104.6 113.0 105.1
RO009C1 MUNICIPIUL SIBIU 148 25.6 95.0 102.9 949
RO010C1 MUNICIPIUL TIRGU MURE 147 252 1 27.2 253 94.0 855  93.9
RO011C1 MUNIC. PIATRA NEAMT 86 21.4 89.5

RO012C1 MUNICIPIUL CALARASI 73 195 1 165 176 1 265 28.0 99.9 103.4 99.8
RO013C1 MUNICIPIUL GIURGIU 62 228 1 293 227 1 324 316 985 929 983
RO014C1 MUNICIPIUL ALBA IULIA 64 23.9 94.7

RO015C1 MUNICIPIUL FOCSANI 81 223 97.0

RO016C1 MUNICIPIUL TIRGU JIU 86 25.8 98.9

RO017C1 MUNICIPIUL TULCEA 75 213 99.4

RO018C1 MUNICIPIUL TIRGOVISTE 83 233 94.5

RO019C1 MUNICIPIUL SLATINA 72 226 100.5

RO020C1 MUNICIPIUL BIRLAD 56 20.4 95.5

RO021C1 MUNICIPIUL ROMAN 53 217 93.2

RO022C1 MUNICIPIUL BISTRITA 76 234 1 263 239 92.7

RO501C1 MUNICIPIUL CONSTANTA 284 22.6 908 1 920 905
RO502C1 MUNICIPIUL IASI 311 248 1 309 257 1 430 379 934

RO503C1 MUNICIPIUL GALATI 253 229 2 191 193 101.8 2 1002 102.1
RO504C1 MUNICIPIUL BRASOV 256 29.4 1 332 282 2 460 411 888 1 805  88.1
RO505C1 MUNICIPIUL PLOIESTI 216 250 1 246 237 2 319 337 8.6 1 738 857
RO506C1 MUNICIPIUL PITESTI 161 21.4 1 221 298 1009 1 1185 1011
RO507C1 MUNICIPIUL BAIA MARE 128 197 2 150 172 1 250 288 945 2 978 96.6
RO508C1 MUNICIPIUL BUZAU 119 227 958 1 945 957
RO509C1 MUNICIPIUL SATU MARE 107 184 1 176 179 999 1 912 992
RO510C1 MUNICIPIUL BOTOSANI 111 254 1 310 253 94.1

RO511C1 MUNIC RAMNICU VALCE/ 102 244 1 184 211 99.0 1 943 983
RO512C1 MUNICIPIUL SUCEAVA 99 196 1 157 21.2 93.8

RO513C1 M. DROBETAURNU SEVE 99 225 99.6

SE001C1 Stockholm 967 11.7 4 100 119 8 275 261 1035 1 1035 1047
SE002K1 Greater Géteborg 581 123 1 17.0 135 2 27.2 252  99.8 101.2  99.1
SE003C1 Malmé 312 11.7 1 103 141 3 209 19.8 106.4 107.4 105.3
SE004C1 Jénképing 130 84 1 223 189 104.6

SE005C1  Ume& 117 5.1 1 258 207 976

SE006C1 Uppsala 203 81 1 75 111 1 335 254 1008

SE007C1  Linkdping 149 9.0 103.6

SE008C1 Orebro 139 85 1 91 109 1 119 166 103.3

SE009C1 Sodertalie 91 87 1 243 206 105.0

SE501C1 Vasterds 141 9.4 1 112 165 103.8

SE502C1  Norrképing 133 9.7 102.6

SE503C1 Helsingborg 134 114 1 160 133 2 219 194 1034 1 988 1046
SE504C1 Lund 117 95 1 92 114 1 125 156 1052 1 1061 104.9
SE505C1 Bors 105 8.9 1 250 21.0 1025

SI001C1  Ljubljana 285 21.3 1 250 248 1149 1 1153 1152
SI002C1  Maribor 118 18.1 1 245 240 1126 1 1168 1119
SK001C1 Bratislava 413 182 2 156 174 1 372 333 1173 2 1240 1163
SK002C1 Y2 OA 0OS 250 18.6 1 277 305 1094 1 111.0 1120
SK003C1 Banska Bystrica 8 139 1 89 125 1 293 298 1036 1 1027 1045
SK004C1 Nitra 81 148 1 102 108 1 306 282 1121 1 1147 1111
SK005C1 t N3 O2 @ 96 16.7 1 390 324 1121

SKO06C1 ¢ Af AY L 89 188 1 214 207 1052 1 107.7 105.0
SK007C1 Trnava 70 146 1 338 283 1154

SK008C1 ¢ NBYy SNy 60 15.3 1 266 264 1108

UK002C1 Birmingham 1082 220 1 181 208 1 320 354 8.2 1 953  84.0
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UKO03C1 Leeds 753 227 1 283 245 1 284 337 86.6 1 86.5 87.8
UK004C1 Glasgow City 670 219 1 242 220 3 384 372 86.8 1 87.0 85.1
UKO005C1 Bradford 533 214 1 418 336 88.5

UKO006C1 Liverpool 496 20.8 84.0

UK007C1 City of Edinburgh 485 191 1 208 193 1 504 395 85.6 83.8 85.2
UK008C1 Manchester 512 300 1 36.3 30.2 82.3 1 68.0 81.6
UKO009C1 Cardiff 357 184 1 29.0 352 89.5

UK010C1 Sheffield 557 218 2 26.2 233 1 380 333 87.2 1 85.9 85.5
UKO011C1 Bristol, City of 457 210 1 234 210 1 39.2 383 88.6 1 86.1 88.4
UK012C2 Belfast 351 17.6 1 454 372 87.2 1 84.1 83.4
UKO013C1 Newcastle upon Tyne 288 221 1 321 228 1 382 326 88.6 1 89.9 87.6
UK014C1 Leicester 383 225 1 241 211 1 368 353 89.9 1 88.5 90.9
UK016C1 Aberdeen City 226 147 1 16.7 155 2 354 31.2 83.0 1 88.3 73.3
UK017C1 Cambridge 135 17.9 1 274 275 94.3

UKO018C1 Exeter 121 13.8 1 279 271 91.0

UK019C1 Lincoln 99 19.0 1 292 281 92.3

UKO020C1 Gravesham 109 20.6 91.6

UK021C1 Stevenage 91 18.1 95.3

UK022C1 Wrexham 138 15.5 1 164 211 90.2

UKO023C1 Portsmouth 212 191 1 175 176 1 27.8 28.0 85.5 1 80.0 85.3
UK024C1 Worcester 103 17.7 88.7

UK025C1 Coventry 317 209 1 204 204 1 309 306 88.6 87.8 90.0
UKO026C1 Kingston upon Hull, City of 273 204 1 225 20.7 1 264 285 88.0 86.6 87.4
UKO027C1 Stokeon-Trent 261 215 1 240 212 1 512 36.1 86.3 82.9 85.0
UK028C1 Wolverhampton 255 20.4 86.6

UKO029C1 Nottingham 368 237 1 277 244 1 331 336 86.3 83.8 85.9
UKO030C1 Wirral 320 171 1 164 179 1 233 281 88.2 1 91.3 88.1
UKO031C1 Bath and NEast Somerset 183 15.0 91.5

UKO032C1 Thurrock 160 211 1 234 225 1 262 259 90.4

UKO033C1 Guildford 153 20.4 91.2

UKO034C1 Thanet 134 127 95.4

UKO035C1 Nuneaton and Bedworth 129 18.38 87.7

UKO038C1 Waveney 118 10.7 95.3

UKO040C1 Tunbridge Wells 127 16.1 95.2

UKO041C1 Ashford 119 135 93.7

UKO043C1 East Staffordshire 121 176 1 183 195 87.9

UKO044C1 Darlington 112 15.9 91.6

UKO045C1  Worthing 113 14.0 1 331 279 89.9

UK046C1 Mansfield 112 19.6 89.7

UKO047C1 Chesterfield 110 181 1 124 173 1 17.4 248 88.2

UKO50C1 Burnley 94 20.0 90.4

UKO051C1 Great Yarmouth 98 99 96.3

UKO052C1 Woking 104 23.2 89.8

UKO053C1 Hartlepool 93 151 1 124 149 86.7

UK054C1 Cannock Chase 108 17.8 1 214 273 87.5

UKO055C1 Eastbourne 107 128 1 115 123 92.1

UK056C1 Hastings 94 14.2 94.5

UK057C1 Hyndburn 82 195 88.5

UKO059C1 Redditch 86 17.2 90.0

UKO060C1 Tamworth 82 19.0 88.2

UKO061C1 Harlow 84 189 93.3

UK062C1 Halton 126 20.6 1 339 298 85.9

UK101C1 City of London 4 340 84.1

UK102C1 Barking and Dagenham 188 24.4 89.9

UK103C1 Barnet 380 25.5 87.8

UK104C1 Bexley 258 232 1 227 223 90.7
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UK105C1 Brent 301 304 85.7

UK106C1 Bromley 319 213 91.0

UK107C1 Camden 192 344 1 315 335 1 427 464 83.3 1 780 84.1
UK108C1 Croydon 368 23.1 90.9

UK109C1 Ealing 322 313 85.5

UK110C1 Enfield 318 241 90.5

UK111C1 Greenwich 237 256 1 17.3 213 90.5 1 92.1 91.2
UK112C1 Hackney 265 32.3 84.8

UK113C1 Hammersmith and Fulham 188 34.2 82.7

UK114C1 Haringey 246 278 1 219 252 1 373 401 89.3 1 912 89.3
UK115C1 Harrow 250 27.3 89.5

UK116C1 Havering 239 21.2 90.9

UK117C1 Hillingdon 303 29.8 1 447 329 86.4 1 774 81.6
UK118C1 Hounslow 270 31.8 84.7

UK119C1 Islington 205 33.6 85.1

UK120C1 Kensington and Chelsea 151 36.1 1 27.3 322 82.7 1 94.1 82.7
UK121C1 Kingston upon Thames 176 26.9 87.0

UK122C1 Lambeth 324 311 86.5

UK123C1 Lewisham 272 26.4 89.1

UK124C1 Merton 191 27.5 85.1

UK125C1 Newham 328 289 89.3

UK126C1 Redbridge 292 241 91.0

UK127C1 Richmond upon Thames 209 29.8 85.8

UK128C1 Southwark 271 315 1 38.8 428 86.2

UK129C1 Sutton 200 23.9 90.3

UK130C1 Tower Hamlets 258 33.4 1 350 44.0 84.1

UK131C1 Waltham Forest 240 26.6 89.3

UK132C1 Wandsworth 323 30.9 84.6

UK133C1 Westminster 228 36.8 1 33.7 349 1 627 49.7 82.8

UK501C1 Kirklees 425 21.0 87.4

UK502C1 North Lanarkshire 350 18.2 90.7

UK503C1  Wakefield 328 21.3 87.6

UK504C1 Dudley 314 20.1 87.9

UK505C1  Wigan 322 208 1 19.3 20.6 85.8 1 91.8 86.8
UK506C1 Doncaster 306 20.1 1 301 300 88.5

UK507C1 Stockport 292 26.1 84.4

UK508C1 Sefton 286 15.7 87.7

UK509C1  Sandwell 305 22.3 1 335 342 86.6

UK510C1 Sunderland 274 179 1 128 154 1 174 243 90.0 1 90.6 93.0
UK511C1 Bolton 283 234 84.8

UK512C1 Walsall 269 202 1 16.1 187 87.3 1 911 87.7
UK513C1 Medway 264 19.9 1 244 297 91.7

UK514C1 Rotherham 267 21.4 87.2

UK515C1 Brighton and Hove 280 155 1 15.2 143 91.7 85.7 88.8
UK516C1 Plymouth 262 143 1 189 16.7 1 188 249 91.7 90.0 91.0
UK517C1 Swansea 245 13.2 1 241 259 89.9

UK518C1 Derby 261 20.8 1 350 328 87.1

UK519C1 Barnsley 230 200 1 16.6 1838 87.7 90.3 87.6
UK520C1 Southampton 245 232 1 278 226 1 325 321 85.4 81.3 85.7
UK521C1 Oldham 226 25.8 1 304 297 86.4

UK522C1 Salford 231 282 1 254 279 82.7

UK523C1 Tameside 219 26.1 86.4

UK524C1 Trafford 228 26.7 82.8

UK525C1 Milton Keynes 253 184 94.4

UK526C1 Rochdale 216 24.0 86.4

UK527C1 Solihull 218 19.6 85.7
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UK528C1 Northampton 218 18.3 92.2 1 100.6 91.4
UK529C1 North Tyneside 198 19.7 91.2

UK530C1 Gateshead 208 20.3 88.3

UK531C1 Warrington 204 21.6 85.2

UK532C1 Luton 217 20.8 1 393 344 92.3

UK533C1 York 201 177 1 148 185 1 26.0 26.6 90.6

UK534C1 Bury 180 23.9 1 272 30.7 84.8

UK535C1 Swindon 213 162 1 135 16.1 89.4

UK536C1 Stocktonron-Tees 192 16.2 2 151 191 87.8

UK537C1 St. Helens 193 19.6 1 334 305 85.3

UK538C1 Basildon 185 19.0 89.2

UK539C1 Bournemouth 192 149 1 115 123 93.7 1 99.2 92.7
UK540C1 Wycombe 187 21.6 92.6

UK541C1 Southendon-Sea 182 185 1 179 188 90.7 1 87.9 89.9
UK542C1 Telford and Wrekin 170 163 1 149 165 89.8

UK543C1 North East Lincolnshire 163 16.7 1 135 173 88.2

UK544C1 Chelmsford 173 17.1 92.8

UK545C1 Peterborough 205 17.0 93.0

UK546C1 Colchester 178 145 91.1

UK547C1 South Tyneside 151 18.9 89.8

UK548C1 Basingstoke and Deane 176 17.7 91.3

UK549C1 Bedford 176 16.8 94.6

UK550C1 Dundee City 156 148 1 11.0 144 92.3

UK551C1  Falkirk 161 18.0 89.5

UK552C1 Reading 184 23.7 1 26.7 316 88.6

UK553C1 Blackpool 153 148 1 12.2 14.0 93.4 1 95.7 93.6
UK554C1 Maidstone 162 17.1 93.9

UK555C1 Poole 161 14.3 93.3

UK556C1 Dacorum 153 20.6 92.9

UK557C1  Blackburn with Darwen 150 20.8 1 202 251 88.3

UK558C1 Newport 153 184 1 199 180 91.1

UK559C1 Middlesbrough 148 16.8 87.8

UK560C1 Oxford 160 194 1 159 159 1 420 346 88.8

UK561C1 Torbay 132 114 93.3

UK562C1 Preston 150 19.1 1 228 20.7 87.9 1 87.0 87.3
UK563C1 St Albans 156 20.6 91.7

UK564C1  Warwick 138 171 1 178 182 1 163 238 89.0 1 75.4 88.3
UK565C1 Newcastleunder-Lyme 126 20.1 85.5

UK566C1 Norwich 162 159 1 127 1438 91.4 1 91.0 90.9
UK567C1  Slough 148 29.5 85.1

UK568C2 Cheshire West and Chestel 348 17.9 86.7

UK569C1 Ipswich 144 16.5 90.7

UK571C1 Cheltenham 118 18.3 90.8

UK572C1 Gloucester 132 18.4 88.8

UK573C1 Bracknell Forest 135 23.6 88.8

UK575C1 Carlisle 110 14.2 1 260 251 93.5

UK576C1 Crawley 113 19.5 88.5

UK577C1 Watford 112 24.7 92.2

UK578C1  Gosport 84 182 85.1

UK579C1 Eastleigh 131 20.6 86.3

UK580C1 Rushmoor 106 22.8 90.6

UK581C1 Rugby 107 17.1 90.7

UK582C1 Corby 60 17.3 93.5

UK583C1 Kettering 96 16.5 93.5

UK584C1 Inverclyde (Greenock) 81 154 1 277 249 93.2

UK585C1 Renfrewshire (Paisley) 184 18.4 88.9
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UK586C1 Derry & Strabane 148 101 1 106 11.7 90.1 1 86.5 90.0
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