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Abstract. We investigated the time span and spatial scale
of regional new particle formation (NPF) events in Finland
and Southern Sweden using measured particle number size
distributions at five background stations. We define the time
span of a NPF event as the time period from the first mo-
ment when the newly formed mode of aerosol particles is
observable below 25 nm until the newly formed mode is not
any more distinguishable from other background modes of
acrosol particles after growing to bigger sizes. We identify
the spatial scale of regional NPF events based on two in-
dependent approaches. The first approach is based on the
observation within a network of stationary measurement sta-
nons and the second annroach 1< based on the time span and

newly formed aerosol particles end up in the Aitken mode
(diameter 25-100 nm) and accumulation mode size ranges
(diameter 0.1-1 gem). This study showed clear evidence that
regional NPF events can pose a significant source for ac-
cumulation mode particles over the Scandinavian continent
provided that these findings can be generalized to many of
the air masses traveling over the European continent,

1 Introduction

Contrary to greenhouse gases that warm up the atmosphere,
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Particle Diameter [im)

Time Span

Is the time period from the
first moment when the
newly formed mode of
aerosol particles is
observable below 25 nm
until the newly formed
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_ _ Spatial Scale
} A new particle formation event can be

followed by a growth pattern indicates that it
must have been over a large area:

Follow the air mass badkajectories during the
event time span provides information on the
spatial scale of the event along the back
trajectories path.

Doing so for the forward direction reveals similar
information.

Approach |

Combining the o0oTi me Spano wi't
mass backrajectories yields the
mi ni mum oSpatial Scaleodo of a
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Fig. 2. The minimum spatial scale of the regional NPF event ob-
served on 19 October 2001 at Hyytidla. The time span of this event
was 65 hours and the figure is created from the endpoints of 65 tra-
jectories calculated through the duration of the event.
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}  Location:
SMEAR Il / Hyytiala, Southern Finland
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}  Time Span:~65 hours

}  Spatial Scale: ~800 km along the back
trajectories



: : : Spatial Scale
}  Monitor new particle formation event at

several locations: Approach ||
oSmall spati al scal ed 'events are
location where the growth pattern is still
observable.
oLarge spatial scaled events are

than one location where the growth pattern is
more pronounced.

oLocal eventsod are observed at o
without clear growth patterra typical in the

urban atmosphere encountered with traffic

activities

Observation at stationary measurement
stations.
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Materials

Network of measurement
stations over ~2000 km in
Finland and Southern
Sweden.

Longterm data base of
particle number size
distribution.

NPF classification.

Backtrajectories.
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Hyytiala (1996 2006)

850 events

v 60% beyond 220 km.

v 10% beyond 550 km.

v Events are often confined
east of the Norwegian
coast.
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Varrio (199806 2006)

535 events
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v 40% beyond 110 km.

v 28% beyond 220 km.

v Events are often confined
east of the Norwegian
coast.



Time-span [hours)
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Time period Regional scale
us events events
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The larger the Spatial Scale
is the longer the Time Span.
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The larger the Spatial Scale
is the longer the Time Span.

The larger the Spatial Scale
Is the more homogeneous
the regional event is.
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Case Study .
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Regional new particle
formation over Finland
and Southern Sweden:
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« the suppression of particle formation on
the following days «
U As the first nucleated particle mode grows, it

forms a condensatiorsink,which grows together
with the increasingparticle diameter, despitethe |
slow deSréRY@F iREsERliEMFHBER IN Helsinki
0 This sink possibly acts as a sink for both
nucleatingvapors and fresh particlesor clusters,
and therefore particle formation on subsequent
days is progressivelyweaker and finally ceases
altogether

U Despite the lack of particle number production,
the aerosol mass continues to grow,
demonstrating the availability of condensable
vapors

Case Study II:
Long Time Span

Phase I: clean air from the
Atlantic Ocean

Phases Il and I1l: mixed from
the Baltic See and South
Sweden

Phase IV: Russia and East
Finland

PhasesV and VI:
South/Middle/East Finland



