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The Baltic is a large, brackish sea (4 � 105 km2)
extending from 54°N to ~66°N, with a fourfold
larger drainage area (population 8 � 107). Surface
salinity (2 to 8 PSU) and hence biodiversity is low.
In the last century, annual nutrient loads increased
to 106 metric tons N and 5 � 104 ton P. Eutrophica-
tion is evident in the N-limited south, where
cyanobacteria fix 2 to 4 � 105 ton N each summer,
Secchi depths have been halved, and O2-deficient
bottom areas have spread. Production remains
low in the P-limited north. In nutrient-enriched
coastal areas, phytoplankton blooms, toxic at
times, and filamentous macroalgae reduce ame-
nity values. Loads need to be reduced of both N,
to reduce production, and P, to limit N-fixing
cyanobacterial blooms. When large N-load reduc-
tions have been achieved locally, algal biomass
has declined. So far, P loads have been reduced
more than N loads. If this continues, a P-limited
Baltic proper may result, very different from pre-
vious N-limited conditions. Reaching the manage-
ment goal of halved anthropogenic N and P loads
at minimum cost will require better understand-
ing of biogeochemical nutrient cycles, economic
evaluation of proposed measures, and improved
stakeholder participation.
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Nature of the Problem
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TABLE 1
Baltic Nutrient Noad (thousand tons/year of N and P)

Riverine Load, Atmospheric
Basin and Natural + Coastal Point Load, Natural + N:P Ratio

Area Anthropogenic Sources Anthropogenic Sum Total (molar)

Gulf of Bothnia* (115,500 km2) N: 100 P: 5 N: 10 P: 1 N: 48 P: <1 N: 158 P: 6  58

Baltic proper (211,100 km2) N: 363 P: 23 N: 27 P: 4 N: 185 P: 2 N: 575 P: 29  44

Gulf of Finland (29,600 km2) N: 126 P: 6 N: 31 P: 4 N: 23 P: <1 N: 180 P: 10  40

Gulf of Riga (16,300 km2) N: 113 P: 2 N: 5 P: 1 N: 11 P: <1 N: 129 P: 3  95

Baltic Sea total (373,200 km2) N: 702 P: 37 N: 73 P: 9 N: 267 P: 3 N: 1042 P: 48  48

* Gulf of Bothnia = Bothnian Bay + Bothnian Sea. Modified after Elmgren and Larsson[49].

Sources: Riverine load[35], coastal point sources[45], atmospheric N load[53] multiplied by 1.25 to include organic N. Atmo-
spheric P load calculated as 1% of N load.
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