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THE ROLE OF ATMOSPHERIC NITROGEN
IN THE BALTIC SEA EUTROPHICATION

Anita Lewan




| .‘ -r.-"'i 4 & ".-_ ; iJ
; TN T T

EUTROPHITION OF THE BALTIC SEA

Since the 18005 the Bal‘nc Sea has changed fr'om an ollgoTrophlc clear- wa’rer'
sea into an eu‘rrophlc mar'me envnr'onmen’r

BGH'IC ca’rchmen’rs area is ca. four' Tlmes lar'ger' than ‘rhe sea area l’rself
and serves as home o some 85 mulllon people

The exchange of wa‘rer' wu’rh The Nor"rh Sea is ver'y ||m|’red
Some of the wa‘rer' may r'emcun m ‘rhe Bal‘ruc for' up fo 30 years.
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All this reasons makes the BGITIC Sea ver'y sensmve for‘ eu‘rrophuca‘ruon'
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Cyanobacterial blooms in the Baltic Sea

MODIS TERRA 2003-07-13, data from NASA

processed by SMHI



WHAT ARE THE MOST IMPORTANT SUBSTANCES
CAUSING EUTROPHICATION OF THE BALTIC SEA?

Besides the discussed nitrogen and phosphorus compounds play
an important role in primary production.

Iron is an element essential for biochemical functioning
of phytoplankton but we still don't know much about Fe as limiting element.
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SOURCES OF NUTRIENTS IN THE BALTIC SEA

Waterborne input Direct atmospheric deposition

Total input of nutrients into the
> Baltic Sea <
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The combustion of coal and oil,
(including transportation, waste
combustion and industrial sources)

Discharges of waste water
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AMMONIA EMISSION MAIN SOURCES
[kilotonnes of nitrogen] (HELCOM, 2005)

72-05 87 174

German
e S .01

8.6

4599

Poland 26 656

258.4

Anita Lewandowska, University of Gdansk,Poland




NITROGEN OXIDES EMISSION SOURCES
[kilotonnes of nitrogen] (HELCOM, 2005
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CONTRIBUTORS TO ATMOSPHERIC NITROGEN
DEPOSITION INTO THE BALTIC SEA (HELCOM, 2005)

Sweden 6 % Ships 6 %

Russia 3 %

Poland 13 %

Distant sources
/N

- /1N
2

Lithuania 1 %

Latvia 1 %

Finland 3 %

Estonia 1 %

Germany 20 % Denmark 8 %
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Contributors to deposition
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Direct
Atmospheric
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TRENDS IN ANNUAL EMISSION OF NITROGEN
TO THE ATMOSPHERE (1980-2000)
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TRENDS IN ANNUAL DEPOSITION OF NITROGEN
INTO THE BALTIC SEA (1991-2000)
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Can nutrients deposited from the air stimulate primary production
in the Gdarisk Basin?

» Which form of atmospheric deposition (wet or dry) more effectively
supplies surface waters in nutrients?

> What are the specific conditions under which the enrichment of surface
water in nutrients results in an increase of primary production?
» precipitation pH,
»solar radiation level in UV and PAR bands,
»wind speed and direction,
»air humidity and temperature,
»atmospheric pressure?

> What is the time lapse of atmospheric input impact?

> Are there phytoplankton species stimulated by iron, phosphorus
and nitrogen input from the atmosphere?
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NITROGEN, PHOSPHORUS AND IRON FLUXES
[mol m-2day-1] INTO EUPHOTIC LAYER

88% of the precipitation had a pH of less than 5.6!

5— 85 x 10 40-100x10° | 7D

Euphotic zone

—

— Water C’a/umn

Anita Lewandowska, Univer'si‘r of Gdansk Poland




SEMILABORATORY EXPERIMENTS
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LABORATORY EXPERIMENTS
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Conclusions

1. The direct atmospheric nitrogen deposition to the Baltic Sea makes up a large
proportion of nitrogen input fo sea.

2. Ammonia emission is mainly caused by agricultural activity while NO, origin
from combustion processes and road traffic.

3. Nitrogen originate from emissions to the air from inside as well as outside the
Baltic Sea catchment area and from ship traffic.

4. Wet rather then dry deposition will stimulate the primary production.

5. Much more significant source of nitrogen in the Baltic sea coastal and estuarine
waters seems to be the recirculation from sediments than atmospheric
deposition.

6. More measurements, including semi-laboratory and laboratory experiments are
needed to answer the question what is the role of atmospheric nitrogen in the
Baltic Sea eutrophication.
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