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ÅHealth impact of high nitrogen dioxide in cities:

It is estimated that excessive amounts of nitrogen oxides (NO2) in the air responsible 

for the premature death of between 3,000 and 13,000 people in Germany every 

year, causing a range of health conditions, from strokes to asthma.

ÅElectro Mobility concept:

Electric cars could help reducing exposure to air pollutants in the city of Hamburg. 

Build up infrastructure for charging electric cars.

Electric car sharing.

Fleet quota for electric cars?

Subsidies or tax deduction for buying electric cars?
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Motivation
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About the SMURBS Project
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ERA-PLANET project SMURBS 

www.smurbs.eu

Smart Urban Solutions for air quality, 

disasters and city growth.

Integrate Ăsmart cityñ methods with Earth 

Observation expertise to produce new tools 

for citizens and authorities to enable 

informed decision making.



Hamburg Air Quality Plan

Exceedance of Limit Value at four traffic sites

EU Limit value of 40 micrograms per m3 has been introduced in Hamburg in 2010 

and since then regularly exceeded at all four traffic monitoring stations
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Hamburg Luftreinhalteplan, 2017
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The Guardian 27.02.2018 / Photograph: Fabrizio Bensch/Reuters
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Traffic bans in Germany
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City From Street / banned vehicle types

Hamburg 06/2018 Stresemannstr. / diesel trucks

Hamburg 06/2018 Max-Brauer-Allee / diesel trucks and cars except Euro 6

Cologne 04/2019 Low emission zone / diesel cars Euro 4 from 09/2019 

also diesel Euro 5 

Bonn 04/2019 Bälderberg / diesel cars except Euro 6

Bonn 04/2019 Reuterstr. / diesel cars except Euro 6

Mainz 09/2019 to be defined

Berlin 07/2019 11 street segments (total 15 km) 

diesel trucks and cars except Euro 6

Frankfurt 02/2019 to be defined / diesel cars Euro 4, petrol cars Euro 1+2

Stuttgart 01/2019 diesel cars Euro4 and less banned from entire city

Aachen 01/2019 ?



Electro Mobility plan for Hamburg

Air Quality Plan Hamburg 2017, 7.1.6 MP6 on Electro Mobility

o Infrastructure for charging Ą 1000 public charging points in Hamburg

o E-Carsharing: 1000 electric cars for car sharing until 2019

o Electric LD vehicles for postal delivery

o Subsidies for small enterprises: 25 % off for new electric LD vehicles

o Free parking in public car parks

o 29 emission free busses (fuel cells) for public transportation in 2020 (MP5)

Basis for scenario ñEPLAN 2020ò

Is the HH electro mobility plan sufficient to improve air quality?

Additional measures: subsidies for citizens to replace their diesel vehicles by electric 

cars; City tax; open bus lanes for electric cars.
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Hamburg City zone
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Report on City-Maut Hamburg  (2011). 

IVT, www.ivt-verkehrsforschung.de

Electric car scenarios for 2020

Replace fuel cars inside / driving through the inner city using the defined City Zone.

Exception for HD and LD vehicles
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Method for 2020 emissions
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Emission of NOX from passenger vehicles in 2020:

Fraction of Euro 6 passenger vehicles

Fraction of electric cars

Emission control factor (Euro 6)

Fraction of remaining current fleet
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E-Mobility Scenarios for 2020

BASE EPLAN EFAST EMAX_R EMAX_F

Description Baseline

(as HH air 

quality plan)

HH electro 

mobility plan 

(MP6)

City zone 

15% electro 

cars

City zone 

100% electro 

cars

City zone 100% 

electro cars, 

coal power

Fuel driven km 

(electric driven) 

[106km/year]

8382

(0)

8298

(84)

8030

(352)

6622

(1760)

6622

(1760)

Total NOX traffic 

emission [t/year]

3574 3533 3482 2889 2889

NOX emissions 

City zone [t/year]

920 879 828 235 235

NOX reduction in 

City zone [%]

0 4.5 10 75 75

Power supply for 

electric cars

0 178 Wh/km

regenerative

178 Wh/km

regenerative

178 Wh/km

regenerative

178 Wh/km

0.7 gNOX/KWh
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- Variant of the urban dispersion model EPISODE

developed at NILU [Slørdal et al., 2003,2008]

- Calculates spatial and temporal dispersion and

chemical reactions of multiple air pollutants on

3-D Eulerian grid

- Photochemistry solver [Walker et al., 2003]

- Prognostic meteorology from simulations with

TAPM [Hurley, 2008]

- Boundary conditions from CMAQ model run

[Byun & Schere, 2006]

- Treatment of point / line / area emissions

- Point source segmented plume model 

[Walker & Grønskei, 1992 ]

- Line source model HIWAY-2 [Peterson, 1980]

- Simplified street canyon model based on 

OSPM [Berkowicz et al., 1997]

EPISODE-CityChem

EPISODE-CityChem (Karl, 2018)
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AQ monitoring in Hamburg
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Hamburg Air Monitoring

(HLM)

http://luft.hamburg.de/

Hamburg Luftreinhalteplan, 2017

Traffic AQ stations in red
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Model evaluation

ÁSpatial comparison and correlation of annual mean NO2 for 2012

Fairmode DELTA Tool v. 5.5
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Traffic stations

Traffic stations



BASE 2020 ïBASE 2012

Baseline 2012 and 2020

14

BASE 2012 BASE 2020

Modelled annual mean NO2
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Scenarios for 2020

1511th International Conference on Air Quality ïScience and Application, 12-16 March 2018, Barcelona, Spain

BASE 2020

EMAX_R 2020EFAST 2020

EPLAN 2020

Annual mean NO2


