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Abstract

In order to study atmospheric transport of pollution to the Croatian Adriatic coast, cluster analyses of isenthropic backward trajectories,
together with mean pH and nitrogen compounds precipitation concentration and wet deposition, for one-year period were calculated. In
that particular year west flow was predominant. Adriatic coast is under the combined influence of local, regional and long distant pollu-
tion sources. The influence of local and regional pollution sources prevail on average, but the influence of long distant sources can not be

neglected.

The influx of man-made nutrients in the form of inorganic nitrogen
compounds to coastal areas may result in the long-term decline of marine
life. Some undesirable events occurred in the Adriatic Sea in the past
decades: invasions of jellyfish and other species, hypertrophic formations
of mucilaginous aggregates, and an increased frequency of toxic
dynoflagellate appearance (1). Atmospherically derived dissolved inor-

Table 1. Characteristics of wet deposition in different trajectory clusters on the Adriatic coast, for
the period Oct. 1998. to Sept. 1999. (N = number of trajectories; X RR = total precipitation amount
in cluster (mm); pH,,, = prec. volume-weighted average pH; (NO5-N),,, = prec. volume-weighted
nitrate concentration (mg/l); (NHz*N),,, =
(mgll); Dep.NO; = nitrogen wet deposition from nitrates (g/m2); Dep. NH, = nitrogen wet deposi-
tion from ammonia (g/m2); numbers in brackets indicates only one or two samples).
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ammonium concentrations and wet deposition were calculated.

The main differences between cluster-mean trajectories are in their
length and direction, depending specially if trajectories come from inland or
sea. At all three stations there are short (50-400 km), medium (50-400 km),
long (1500-2500 km) and very long (2000-5000 km) cluster-mean trajecto-
ries. Short trajectories, representing local and regional pollution transport,
are very frequent (about 50% of all) during all seasons. They are connected
with zero pressure gradient field, typical for summer, or the case of station-
ary low pressure field over the north Adriatic. Characteristics of those situa-
tions are weak winds of variable direction, maximum turbulent vertical
exchange in summer, but very stable conditions with temperature inversions
and no mixing in winter. Direction of short trajectories depends on location,
but more frequently they come from inland in warm part of the year and from
the sea in cold part of the year. The main characteristic of SW and W clus-
ter-mean trajectories is crossing over the Mediterranean Sea and coming to
the measurement site from the sea side. They are connected mostly with
Genoa low pressure field. The region they cross over is not very polluted, so
they do not bring a lot of anthropogenic air pollution. Those clusters contain
sometimes several trajectories from Sahara, bringing Saharan dust to the
Adriatic.

From NW-W come long and very long trajectories. In those situation
southwest Europe is under the high pressure field, while northeast under the
low pressure. Strong wind is mainly connected with frontal passages and fast
advection of cold air over the warm land. Trajectories cross over the sea with
natural sulphur emission (affecting chemical composition of precipitation,
specially pH) with significant part of their length. They also cross over the
west and northwest Europe with high anthropogenic pollution emission.

Most of trajectories are curved and very often the main direction of the
cluster differs from the direction of its incoming to the site. Local and
regional conditions (meteorological, and specially orographic) cause turning
of general west and northwest airflow, which is the most common for
Croatia, to local northeast. This analyses is made for one particular year. The
conclusions cannot be generalised. However, they agree with similar inves-
tigation for the GAW regional station Zavizan (9) and for several other sta-
tions in Croatia (10).

In precipitation days about 65% o trajectories on the northern, 71% on the
mid and 78% on the southern Adriatic come from western quadrant (Fig. 1).
On average the most acid is precipitation connected with short or medium

Fig 1. Cluster mean trajectories in days with precipitation to the northern, mid and sou-
thern Adriatic coast, in the period October 1998 — September 1999 (number at the end
of cluster-mean trajectory indicates the number of belonging single trajectories).
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long trajectories from west, which are more or less curved before reaching
the monitoring station (Tab. 1). Those trajectories bring the greatest amount
of nitrate wet deposition to the northern and mid Adriatic coast. Air mass
belonging to those cluster-mean trajectories circulates over industrial devel-
oped, anthropogenic and natural polluted European regions, northern Italy,
Mediterranean and northern Adriatic (Kvarner Bay). The highest ammonium
wet deposition at the northern Adriatic is connected with short trajectories
from SE (inland sources), while at the mid Adriatic from S-SW (across the
sea). On the southern Adriatic wet deposition of both nitrogen compounds is
the greatest connected with short NW trajectories (inland), although they
bring only 15% of total precipitation amount. Concentration of nitrate and
ammonium ions could be very high in precipitation coming from very dis-
tant sources from NW or N, because of the high anthropogenic pollution in
NW Europe (11). It seems that Adriatic coast is under the combined influ-
ence of local, regional and long-distant pollution sources. On average, high-
er nitrogen concentrations were found in weather situations reflecting local
and regional pollution source influence, with frequency of about 20% of time
giving cca 20% of total precipitation amount. However, higher individually
concentrations were connected with weather situations reflecting mainly dis-
tant source influence which frequency is about 45% of time and gives 60%
of total precipitation amount.
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