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Background

Particulate air pollution is believed to be the reason for premature
cases of death.

Black carbon (BC) is one major compound originated from
incomplete combustion.

BC may operate as a universal carrier of a wide variety of chemical
constituents of varying toxicity. (WHO 2012).

Furthermore, BC is a major short-lived climate forcer to warm the

atmosphere, regionally. SRR
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Motivation for Spatial BC Measurements

Particulate air pollution is normally measured at fixed station in two
size classes, PM,;, and PM, ..

These measurements don’t provide information about the chemical
composition or the spatial variability.

> There is no limit value for BC mass concentrations

» It would be useful to observe BC also routinely, especially in
urban areas with a high mass fraction of BC.

» Additional spatial measurements of BC would provide a
better awareness of hot spots of BC.




Content of the Presentation

In the following, | would like to show the importance of spatial BC
measurements to increase the awareness:

= Europe (urban and rural with wood combustion)
= South-America (high altitude metropolitan area, La Paz)

= Southeast Asia (Manila)
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Leipzig, Germany (Winter 2016)
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BC Trends Germany (2009-2014)
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Rome, Italy (Winter 2017)
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LOSKI POTOK, Slovenia (Winter 2018)
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LOSKI POTOK, Slovenia (Winter 2018)

Valley: Mainly wood
combustion

NoO winter inversion:




La Paz, Bolivia (Walking, Winter 2018)
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La Paz, Bolivia (Public
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La Paz, Bolivia
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Manila, Phlllpplnes (Summer 2015)
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Manlla Phlllpplnes (Summer 2015)
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Manila,

Philippines (Summer 2015)

Stage Date PM, g/km PN. #/km

Passenger Cars

EURO 1 1992 0.144iesel e

EURO 2 1996 0.08e0.104jese1 e

EURO 3 2000 0.05 gjesel e

EURO 4 2005 0.023 giesel e

EURO 35-6 2009e2014 0.0035 gjeselpgasoline 6.0,1 Oudieselpgasolm
Light commercial veh. ( > 1760 kg)

EURO 1 1994 0.25 350501 e

EURO 2 1998 0.17€0.204jesel e

EURO 3 2001 0.104;0501 e

EURO 4 2006 0.064iesel e

EURO 5-6 2010e2015 0.005gjeselpgasoline 6'0’1011dieselbgasoline
This study Location PM., g/km PN, #/km

LDV Manila, Philippines 0.0 ’ 9.79, 1013“,f1r
Jeepneys Manila. Philippines @ 1.15,105 p
Average fleet Manila. Philippines 0.313 .5 329,10 4
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Summary |

We investigated spatial distributions of BC in numerous places
around the world.

In central Europe, the BC mass concentration dropped during the
last year due to stronger emission regulations.

At traffic hotspots, the BC mass concentration still reach few
ug/m?.

In general, BC makes only 5-10% of the PM,, mass concentration.




Summary Il

Wood combustion is a increasing problem in Europe, especially in
rural areas, where wood is a cheap solid fuel.

The BC mass concentrations can contribute here significantly to
the PM,, mass concentration.

In isolated metropolitan areas such as La Paz, BC is the dominating
compound in PM,.

High BC mass concentrations up to 20 pg/ms3 are common in the
morning hours.




Summary Il

= |n Southeast Asia, such as in Manila, old technology vehicles are
used in public transportation.

* The PM,, or PM, c mass concentrations are not as high as in India
in China, where the secondary aerosol dominates the mass
concentration.

= |n Manila, BC mass concentration up to 100 pg/m3 are however
extremely high and can exceed those of cities in China or India
during pollution periods.
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