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Abstract : Coastal marine ecosystems continue to suffer unrelenting pressures from human population
growth, increased development, and climate change. Moreover, these systems’ capacity for self-repair is
declining with such increases in anthropogenic production of various pollutants. What is the present health
status or condition of the coastal ecosystem? If our coastal areas are unhealthy, which conditions are
considered serious? To answer such questions, the United States, Canada, and Australia are currently
assessing coastal ecosystem health using systematic monitoring programs as well as identifying and
implementing management plans to improve the health of degraded coastal ecosystems. To evaluate marine
environments, Korea is currently using a limited number of factors to estimate water quality. In fact, we are
ill-prepared for assessing coastal ecosystem health because no biologically specific criteria are in place to
measure the responses to various pollutants. We should select ecosystem-specific indicators from
physicochemical stressors and evaluate the subsequent biological responses within each ecosystem.
Furthermore, a set of practical indicators should be generated by considering the characteristics and uses of
a local coastal area and the key issues at hand. The values of indicators should be presented as indices that
allow understanding by the general public as well as by practitioners, policy makers, environmental

managers and other stakeholders.
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Fig. 1. Relationship between global ocean health and
sustainable development (modified from UNESCO
1996).
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Table 1. The integrative indicators for assessing the health of Tolo Harbour coastal ecosystem (Xu et al. 2004).

oL Relative healthy state
Ecological indicators
Good Bad
Water gathering area Smaller Larger
Stress indicators BOD loading Smaller Larger
Nutrient loading Smaller Larger
SD Larger Smaller
Physical response indicators Suspended solids Lower Higher
Turbidity Lower Higher
Dilution capacity Larger Smaller
DO (bottom) Higher Lower
. Lo Aggregate organics (BODs) Lower Higher
Chemical response indicators Nutrients (N, P) Lower Higher
Bacteria level Lower Higher
Mangrove biomass Lower Higher
Chl. a concentration Lower Higher
Phytoplankton biomass Lower Higher
Biological response indicators Number of red tide occurrences Lower Higher
Ratio of diatoms/dinoflagellates Higher Lower
Species abundacne Higher Lower
Species diversity Higher Lower
Ecosystem-service-function Sea food productivity Higher Lower
Sea food quality Better Worse
o Marine farming Yes No
response indicators . . .
Recreation (bathing, diving) Yes No
Aesthetic enjoyment Yes No
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Table 2. Preliminary indicators of anthropogenic stresses
for Korean coastal ecosystem health assessment.

Anthropogenic Stress details
stresses
L + Exotic species
Bls(&lgilssl + Aquaculture
+ Climate change
Chemical lélilltir;)phlcatwn (inorganic & organic nutrients)
stresses & ..
- Heavy metals, pesticides, PCB etc.
Physical . Coasta} building (brealfwater & bridge)
+ Coastline change (habitat loss)
stresses

+ Warm water discharge

Table 3. Hypothetical indicators considered on the bio-

logical habitat zonation.

ZI(;I;::;:; Indicator groups Sub-indicators
Biological indicator Plankton & Fish
Water column Chemical indicator ~ Water quality
Physical indicator ~ Current
Biological indicator ~ Sea glass & Macroalgae

Chemical indicator

Chemical contamination

Tidal zone .
in mussel
Physical indicator ~ Tidal habitat
Biological indicator Benthos
Bottom  Chemical indicator ~ Sediment quality
Physical indicator ~ Bottom habitat

Determination of
assessment methods
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Selected indicator 1

Selected indicator 2

Selected indicator 3| | Selected indicator 4

O
-

V

Qualitative and quantitative
assessment

Weighting Factor 1

\

WF 2

Calculating synthetic EHI

S

/

WF 4

l

Assessment of marine ecosystem health

Fig. 2. Procedure of weighted Ecosystem Health Index (EHI) method for marine ecosystem health assessment.
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