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Calculations of individual
aggregated respiratory
dose of particulate
matter related to outdoor
sources for a summer
and winter period have
been made for an adult
female in Haifa, Israel.
The daily routine and
activity level decides the
quantitative contribution
to the dose in the various
microenvironments.

The method

In the Urban Exposure project
(EVK4-CT-2002-00090), a rou- : Lo
tinely used air quality manage- : Description of
ment tool, AirQUIS, has been
extended to provide individual :

exposure estimates, and an esti- :

dose of particles.

ous microenvironments.

The respiratory deposition for :

mental concentrations, activity :
level, gender and age. The ag- :
gregated daily dose is calculated :

from the hourly values.

Table 1: Daily routine and
activity level.

HOUR pENVIROMENT
1 HOME

HOME

HOME

HOME

2
3
4
5 HOME
6
7
8

ACTIVITYLEVEL
SLEEPING
SLEEPING
SLEEPING
SLEEPING
SLEEPING
SLEEPING
SLEEPING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING
SITTING

HOME

HOME

TRAVEL TO
9 WORKING
10 WORKING
1 WORKING
12 WORKING
13 WORKING
14 WORKING
15 WORKING
16 WORKING
17 WORKING
18 TRAVEL FROM

19 HOME SITTING
20 HOME SITTING
21 HOME SITTING
22 HOME SITTING
23 HOME SLEEPING
24 HOME SLEEPING
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Figure 3: Aggregated respiratory dose

(24 hour) of PM ,, for the summer case
(see Figure 2) and the winter case

(8 January 2005) in the various micro-
environments.
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: available through the online air

© quality modelling project for the : The calculated outdoor concen-

Calculations of individual expo- Haifa Bay Area. Scenarios that :

sure to particulate matter have :

mate of aggregated respiratory : been performed for Haifa, which :

: is a coastal town in the north of :
The outdoor concentrations : Israel (~460,000 inhabitants). It :

are calculated using a Eulerian : 0orders an industrial region con- :

dispersion model and the indoor : sisting of some of Israel’s major :

concentrations are calculated on industries, including an oil fired :

the basis of outdoor concentra- : POWer plant, petroleum refiner- :

tions taking into account house : les, and large petrochemical and :

age and ambient wind speed. : agrochemical complexes. Daily :

Based on defined daily routes, the traffic in the region is relatively :

hourly concentration of particu- | high. The main natural source of :

late matter is calculated for vari- : ?urborne particulate matter (PM) :
¢ is Sahara dust. :
¢ Data for calculation of out- :

. . 2o : door concentrations were made :
various particle sizes is calculated :

on the basis of the microenviron- :

. been defined.

Table 1.
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¢ Figure 2: Hourly concentrations of PM
. lated outdoor and indoor concentrations for the given microenviron-
. ments (see Table 1), and the measured concentrations at an urban

* residential station (Neve Shaanan).
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: Results and conclusions

: trations for 24 August compare

are relevant to daily routines in : well to the measured values at

the Eastern Mediterranean have : Neve Shaanan (see Figure 2). The
: calculated PM, | concentration for

24 August 2004 and 8 January :
2005 represent summer and win- :
ter periods, respectively. Calcula- :
tions have been made for a female :
living in living in the south east- :
ern part of the Carmel, travelling :
by car to her work further nord :
west on the Carmel mountain. :
The placement of the various mi- :
croenvironments and travel route
i are shown in Figure 1 and the :
time activity pattern is shown in :
: coarser particles are efficiently
¢ filtered when air passes the build-
¢ ing shell.

the indoor environments are be-
tween 36 and 52% of the outdoor
concentration when outdoor air is
the only indoor source.

The calculated ratio PM,/
PM,, for outdoor air is on aver-
age 68% for all the microenvi-
ronments, which is in reasonable
agreement with the observations
for Neve Shaanan. The calculated
PM, /PM ratio for indoor air is
almost unity. This is because the

The concentrations in the vari-

: ous microenvironments do not vary
¢ much for this case study due to low
¢ spatial and temporal variation for
¢ the chosen days (see Figure 2). The
: PM concentrations are generally
: higher for the summer day com-
pared to the winter day (not shown),
¢ which results in a higher respiratory
¢ deposition of particles for the sum-
* mer case (see Figure 3). In general
. the home environment is the high-
: est contributor to the aggregated
: respiratory dose of particles. This is
: because a larger part of the day is
: spent there.
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