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Calculations of individual ag-
gregated respiratory dose of
particulate matter related to
outdoor sources have been
made for a family of four liv-
ing in Oslo, the largest city

in Norway (~500 000 inhab-
itants). Their daily routine
and activity level decide the
quantitative contribution

to the dose in the various
microenvironments. The main
emission sources for particu-
late matter in Oslo are traffic,
domestic wood burning and
resuspension.

The method

A routinely used air quality management :
tool, AirQUIS, has been extended to pro- :
vide exposure estimates based on most :
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Table 1: Daily routine and activity level for the four family members.

Father Mother
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DRIVING HOME
HOME INDOOR HOME INDOOR
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common microenvironments, and an es-

trations are calculated using an Eulerian
dispersion model (e.g., http://www.airquis.

no/models_dispersion.htm) and the indoor
concentrations are calculated on the basis :
of outdoor concentrations taking into ac- :

count house age and ambient wind speed.

level, gender and age, using a standard res-

piratory deposition model. The aggregated
daily dose is calculated from the hourly :
values. The inhalation dosimetry module :

is based on a mechanistic description of : .

. - . : Results and conclusions
particle dynamics in the human respiratory : . :
. T : The calculated outdoor concentrations are :
tract, using Weibel’s lungs scheme and the

commonly used ICRP66 respiratory tract comparable (o the measured values, and :

: for the 24 hour period, are between 15 and
50 microg/m® hourly averages (compared *
¢ to between 20 and 100 for an urban back- :
22 March 2003 represents a typical winter : &round site in a more traffic-exposed part

situation in Oslo. Calculations have been : Of the city) (Figure 3). The PM, estimated :

made for a family of four, living in a resi- . concentration for the indoor home environ- :
. : :

model.

Description of calculations

timate of aggregated respiratory dose of : dential area established in the 1950s in the

particles based on activity level and physi- & €astern part of Oslo. The youngest child, :

ological parameters. The outdoor concen- : aged 3, attends a kindergarten situated in

: the middle of the residential area exposed :
: to both traffic and domestic wood burning. :
: The oldest child, aged 10, goes to school
five minutes walk from home. The school :
is situated next to the woods, by a road :
¢ with moderate traffic. The father works at

Based on defined daily routes, the hourly : home. In the morning and the afternoon he

concentration of particulate matter is calcu- : walks with his youngest child to and from :

lated for various microenvironments. The : the kindergarten, taking a circular route :

respiratory deposition for various particle : thatalso passes by the school of the oldest :

sizes is calculated on the basis of the mi- - child. The mother works in an office in the :

croenvironmental concentrations, activity : centre of town, and commutes by car. Her :
. route takes her along the main roads from :
. the residential area into town. Daily routine :

and travel routes are described in Table 1 *

and Figure 1.
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Figure 1: Map of Oslo showing home, school, kindergarten, work place and travel routes.

ment is between 35 and 55% of the outdoor Results and conclusions

. The two children receive the highest respi-
; . . : ratory doses (see Figure 2). The main con-
The two children receive the l'nghest . tribution to the total aggregated dose comes
respiratory doses (Figure 2). The main con- :

tribution to the total aggregated dose come

estimated concentration when outdoor air
is the only indoor source.
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Figure 2: Aggregated respiratory dose (24
hour) of PM,, for the four individuals in
the various micro environments.

from the time they spend outside playing.
The youngest child receives the highest to-

outside the kindergarten playing.

The two children and their mother : are comparable to the measured values (see

spend the same amount of time at home : Figure 3). The PM, concentration for the

and the differences in respiratory dose at * indoor home environment is between 35

: and 55% of the outdoor concentration when

The results reflect the differences in * outdoor air is the only indoor source.

concentrations in the various microenvi-
ronments, the time spent there, th ivity . . . . .
10 le t;’:het .et‘pe t there, d etact ty : concentrations in the various micro envi-
evel and the variations in respiratory ca- : . L.

P Ty - ronments, the time spent there, the activity
¢ level and the variations in respiratory ca-

* pacity due to age and gender.

home are mostly due to lung capacity.

pacity due to age and gender.

Description of
calculations

Calculations have been performed for
Oslo, which is the largest city in Norway
(~500 000 inhabitants). The main emission :
sources for particulate matter are traffic,
domestic wood burning and resuspension :

of particulate matter.

22 March 2003 represents a typical

winter situation in Oslo. Calculations have :

. been made for a family of four, living in a
. residential area established in the 1950s in
: the eastern part of Oslo.

The youngest child, aged 5, attends a

* kindergarten situated in the middle of the
. residential area which is exposed to both
: traffic and domestic wood burning.

The oldest child, aged 10, goes to

school five minutes walk from home. The
¢ school is situated next to the woods with a
. moderately trafficated road passing by.

The father works at home. In the morn-

ing and the afternoon he walks with his
: youngest child to and from the kindergar-
* ten, taking a circular route that also passes
* by the school of the oldest child.

The mother works in an office in the

: centre of town, and commutes by car. Her
¢ route takes her along the main roads from
. the residential area into town.

The placement of the various micro

. environments and travel routes are shown
. in Figure 1 and the time activity pattern is
. shown in Table 1.
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* Figure 3: 24-hour concentrations of PM,,
* on 22 March 2003. Calculated concentra-
* tions at home (outdoors and indoors),

* outside the kindergarten and the school

. and the measured concentrations at an
urban background station (Skgyen).

from the time they spend outside playing.
. The youngest child receives the highest to-
* tal respiratory dose due to his time spent
: outside the kindergarten playing.

The two children and their mother

¢ spend the same amount of time at home

1 . dose d his 6 : and the differences in respiratory dose are
tal respiratory dose due to his time spent : mostly due to lung capacity.

The calculated outdoor concentrations

The results reflect the differences in
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