Utilization of Marine Environmental Carrying Capacity
Models as a Tool for Integrated Coastal Management

QES" - AU G E
Im, Hyo Hyuc - Kang, Dae Seok - Nam, Jung Ho

G

1.4 2

0. gerfreiae A4 A 2 84588 Brke) B8
M 244582 A71E A% AFr-aAnd A

V. S gFAm e Add 31} A

V. RS e A8 Abd 2

VL AR s e gnd 29 AN

VI A £

Abstract : Management of the marine environment toward sustainable
utilization of marine resources now calls for a broader perspective which
takes into account watershed areas that drain into the coastal seas as
well as the marine environment itself. This integrated approach is ever
more urgent to protect marine environment from the land-based
activities which continue to be the major cause of coastal water pollution
and habitat degradation.

Carrying capacity was introduced as a concept to unify the marine
environment and land-based activities into an integrated management
framework. Marine environmental carrying capacity could set the limit
on the amount of pollutants input from land-based activities. In this
respect, the carrying capacity means the maximum allowable pollutants
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input under a given management goal that does not impair the
productivity and integrity of the marine ecosystem. The concept of
marine environmental carrying capacity could provide a very powerful
scientific tool in rational decision-making models based on cooperation
and collaboration of stakeholders regarding integrated coastal management.

Water quality models are a dynamic tool that estimates the carrying
capacity of the marine environment. Review of those models used for the
simulation of marine systems in Korea can be classified into three groups
based on their complexity, number of state variables included in the
models, and whether impacts of water temperature variation on the
dynamics of pollutants included in the models : the first generation
model(hydrodynamic  models), second generation model(WASP,
EUTRP2), and the third generation model(HEM3D, COHERENS).
EUTRP2, the second generation model, was the main model which was
used to estimate carrying capacity of the Korean coastal seas.

Besides the models’ inherent limitations in simulating water quality
and estimating carrying capacity of the marine environment, water
quality models have also faced operational problems such as lack of
sufficient and accurate ‘input’ data on boundary conditions, water quality
data, pollutants loading rates, and so on. In many cases, verification and
validation of the models have been done without the representative data
of coastal areas under investigation. Enough care was not given to
conservative parameters such as salinity and temperature in assessing
the performance of the models.

For the water quality models to provide accurate estimations of the
marine environmental carrying capacity, efforts are needed for the
selection of appropriate models, guidelines for model operation, sufficient
data on pollutants loading rates, integration of river and marine
monitoring systems, designation of a responsible agency for managing
activities related to the estimation and application of marine
environmental carrying capacity. Amendments to related laws are also
required for the concept of marine environmental carrying capacity to
better contribute to integrated coastal management.

Keywords : carrying capacity, water quality model, watershed,
integrated management, coastal areas
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