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1 ABSTRACT

As Contracting Parties of the OSPAR Convention for the Protection of the Marine
Environment of the North-East Atlantic, Belgian authorities adopted the Common
Strategy to combat eutrophication in the OSPAR maritime area. The long-term
objective for 2010 is to achieve and maintain a healthy marine environment where
eutrophication does not occur. In this scope Belgian authorities agreed to classify
their maritime areas as ‘problem’ areas, ‘potential problem’ areas and ‘non-problem’
areas with respect to eutrophication using as a tool the Common Procedure for the
identification of the eutrophication status of the maritime area edited by OSPAR
(OSPAR 97/15/1-annex 24). The development of appropriate assessment criteria is
fundamental in the Common Procedure as these will be used for identification of the
current eutrophication status of marine coastal water but also for assessment of the
effectiveness of measures implemented for nutrient reduction.

The global objective of IZEUT is to provide to Belgian authorities a scientific support
to implement the OSPAR Common Procedure to combat eutrophication in BCZ. With
this aim, the sensitivity of BCZ to cultural eutrophication is assessed based on the
quantitative and qualitative inventory of anthropogenic emissions and loads of
nutrients to BCZ. The impact of nutrient loads on the global enrichment and coastal
phytoplankton blooms is analysed using the current knowledge on eutrophication
mechanism. In addition, the adverse effects of eutrophication in BCZ are assessed
based on the qualitative perception of the eutrophication phenomenon and socio-
economic assessment of related damages amongst potentially affected sectors.

Eutrophication-related problems in the Belgian coastal waters

The Belgian Coastal Zone (BCZ) is part of the nutrient-enriched eastern Southern
Bight of the North Sea invaded every spring by undesirable algal blooms reaching
biomass higher than 30 mg Chl a m™. BCZ is a highly dynamic system with water
resulting of the mixing between the in-flowing Atlantic water and freshwater inputs
from the Yser, Scheldt and coastal tributaries. Nutrient enrichment of BCZ is
therefore a complex process resulting from the combined effects of anthropogenic
and meteorological forcings.

The overall nutrient enrichment of BCZ reflects mainly the cumulative inputs from the
Scheldt and Yser rivers, coastal tributaries, in-flowing Atlantic water itself enriched by
nutrient loads of rivers Seine and Somme and atmospheric deposit. The global
nutrient enrichment is characterized by a large excess of NO3 over P and Si when
compared to stoechiometry, [i.e. N:P=16 for marine phytoplankton (Redfield et al.,
1963) and N:Si=1 for coastal diatoms (Bzrezinski, 1985)]. The nutrient enrichment
reflects the influence of riverine inputs of nutrients which present a large excess of N
(mainly NO3 ) over P and Si. This unbalance of nutrient loads is related to land use



and human activities in the watershed where agriculture and household being the
major source of N and P to BCZ watershed. It is also related to biogeochemical
processes leading to transformation, retention or elimination of nutrients during their
transfer along the aquatic continuum.

Eutrophication phenomenon in the eastern Southern Bight of the North Sea is related
to Phaeocystis colony blooms. The success of this non-siliceous phytoplankter
results from both its ability to use the NO; excess left over after the silicate-limited
diatom spring growth in P-regenerated conditions and its resistance to grazing.
Phaeocystis colony blooms occurs in the whole BCZ area and display a clear
inshore-offshore gradient. Understanding the link between Phaeocystis blooms and
anthropogenic nutrient emissions is however difficult due to the complex interaction
between natural and human-induced variability of the ecosystem.

Perception of the eutrophication phenomenon and socio-economic
assessment of Phaeocystis-related damages

Most adverse impact of Phaeocystis colony blooms has been reported as deposits of
foam on the beaches or as clogging fishing nets. These reports of Phaeocystis-
related damages were up to now mostly anecdotal. The qualitative perception of
Phaeocystis blooms and their related-damage was for the first time assessed by
conducting surveys amongst the coastal civilian and fishing communities. The coastal
civilian community, composed of a majority of tourists, are weakly familiar with the
eutrophication phenomenon. Foaming is considered as a minor nuisance compared
to other forms of environmental disturbance such as oil pollution, garbage or dead
jelly fishes on the beaches, bad weather conditions. The socio-economic impact of
foam-related events was assessed by estimating the resulting economic losses for
the tourism industry. On the basis of the survey results and considering the recurrent
presence of foam on the beaches, the negative economic effects of foam was
estimated to 3.85-5 10° euros.

The impact of eutrophication on fishing activities was assessed by surveying
fishermen working in Belgian coastal waters. The main reported fished species in the
period February - June, are flatfish (sole, plaice, limon sole), shrimp and roundfish
(cod, whiting). Most of the fishing grounds were shown located relatively closed to the
coast. Fishermen were familiar with the ocurrence of algal blooms but generally did
not perceive them as a major nuisance. Some of them acknowledge however that
algal blooms impact their fishery activities by clogging of nets and consequently a
more frequent net raising during bloom periods.

This study suggests that Phaeocystis blooms are not perceived as a nuisance and
would induce only a very limited economic losses. A better scientific knowledge on
possible adverse effects of Phaeocystis blooms is however required. In particular the







































































































































































































































