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Study areas: Barcelona and Madrid location
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The implemented information covers 67% |
of the intercity roads length for the
whole national territory, 80-85% of total
traffic volume.

The urban road network of Barcelona and
Madrid greater areas is fully covered by the
model, which involves the 50% of the
national urban traffic volume




e Episode representative of poor air
quality conditions over the study
areas

e \Western recirculation in the
synoptic scale:

* 45% of the annual and 78% of
the summertime transport

patterns over north-eastern IP
(Jorba et al, 2004)

= 36% of the annual and 45% of
the summertime transport
patterns over central IP

-
Barcelona aréa
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Scenarios design. Implementatlon in 'HERMES
emissions model

e URBAN FLEET CHANGES:

= H1- Scenario of introduction of
10% of gasoline - electric hybrid
cars instead of the oldest petrol
and diesel cars in the Barcelona

15
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EF (gknm)
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00

and Madrid urban areas.

= H2- Scenario of introduction of
30% of gasoline - electric hybrid
cars instead of the oldest cars
(including taxis) in Barcelona and

i }I& A

Bacelora Madkid

Nunber of venides (2004, DGT) 1678012

New vehides (2004, DGT) 269386 455,955

NHEVs HL 59742 136319

N HEVs H2 182337 415151
%HEVs/NewWeh HL 22% 30%
%HEVs/Newweh H2 68% 91%

Corsidering a 5 years period for the introduction

%HEVs/NewWeh HL- 5 years 4% 6%
%HEVs/Neweh H2- 5 years 14% 18%

Estimated market share for hybrid

vehicles:

6% of market share in 2010 H1
slightly above 12% by 2020 H2
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a0s: coL/Es

area:
* 130 km?
o 1.770
million
inhabitants

aos: coLa/ees

Madrid area
* 373 km?
* 2.840
million
inhabitants
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Reductions on NO, and PM10

levels, especially in the
downtown
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Conclusions

e The hybrid electric cars are a short term option to reduce fossil fuel consumption in
urban areas.

e The substitution of 10% of the oldest diesel and petrol cars by gasoline hybrid electric cars
(H1) reduces NO, and CO emissions. The substitution of a 30% of those cars by hybrids (H2)
has also noticeable effects on PM emissions.

e The impact of the scenarios is larger in Madrid than in Barcelona because of the vehicle fleet
composition, mainly constituted by cars in Madrid.

e The reduction on NO, emissions reduces NO, concentration in the conurbations and
slightly decreases O; levels downwind. The effect in local O; concentration depends on the
photochemical regime. O; levels decrease in Madrid during the central hours of the day.
Meanwhile in Barcelona higher levels are found when introducing the hybrids scenarios.

e The effects of H2 are noticeable in the PM, ; fraction in the Madrid area.

e The SO, levels are low in the urban areas, the hybrids introduction does not affect the
concentration of this pollutant in the Barcelona area, because of its mainly industrial origin.
Larger reductions are observed for Madrid areas.

e The high resolution used and the detailed emission inventory permit to use the WRF-
ARW/HERMES/CMAQ as a management tool.

e The results obtained depend on the study area and should be analyzed specifically for
each case. Extrapolations are not recommendable.
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