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SUMMARY

I. Title

Integrated preservation study on the marine environments in the Saemangeum
area (2nd Year of 2nd Phase, 2007)

II. Objectives and Necessity

(@)

O

@)

To investigate changes in water quality environments inside and outside of
the dike caused by the completion of the dike

To compile physical environmental data before the completion of remaining sea
dike to assess the changes in marine environments after the completion of sea
dike

To provide input and validation data for numerical models designed to predict
the water quality environmental changes.

To establish long-term ecological monitoring system

Observe planktonic ecosystem structure change, water quality, physical
environment and functional changes

Propose response measures which may contribute in minimizing impacts to

marine ecosystem

II. Contents and scope

@)

Seasonal water column and water quality surveys

Temperature, salinity, water quality and planktonic ecosystem measurements at
stations inside and outside the sea dike at low slack waters in spring tide in
March, May, July and October

: Characterization of chlorophyll-a concentrations of phytoplankton and distribution

of primary productivity

: Distributional characterization of protozoa and mesozooplankton

Survey of environmental changes of outer dike water due to freshwater discharge
during open period for flood-gate of the dike

Effluence area of low salinity water

Changes in chlorophyll a concentrations and plankton community

Tidal variation of water movements, characteristics and water quality as tidal
cycle

25-hour continuous measurements of temperature, salinity, and current at
three stations inside and outside the sea dike in August

25-hour continuous measurements of water quality and planktonic community at

two stations inside and outside the sea dike in August



O Observation of tide to monitor changes in water movement, saline water and
water quality characteristics
- 25-hour continuous measurements of plankton at two stations, inside and outside

the sea dike in July
IV. Results

1. Hydrography and Water movements

O Horizontal distribution

- At the inside of the dike, the surface salinity range was 25.6~13.9psu in summer
2004 (before dike closure). The range become wider in 2007 (after closure), its
range is 2.8~27.5psu

- In 2007 summer season, it shows that the average temperature of surface and
bottom layer is 2~3C lower than the average temperature of 2004

O Vertical stratification

- After complete closure of the sea dike, the maximum difference of water salinity
between the surface and the bottom layer becomes 26psu at the inside of the
dike in 2007 summer season, which is similar to 2006

- Potential energy anomaly, an index of stratification intensity, was 1.8~49.8 J/m’ at
low water in spring tide on 2004 summer season. But it increases to 0.2~95.4]/m’,
showing strengthened vertical stratification on the summer season in 2007

O Tidal variation of water characteristics and movements

- After complete closure of the sea dike, the daily averaged current speed is
remarkably decreased in the inside channels of the dike and both outside of the
Shinsi and the Garyuk gate

- The vertical stratification of water temperature, salinity and water density was
markedly intensified in the channels inside of the dike(Observation point 7, 304)

after complete closure of the sea dike

2. Water quality

O General water quality and nutrients

- The DO saturation percentages were higher than 120% at the surface in the inner
part of Saemangeum dike in summer. In some areas, DO saturation
percentages of bottom water were under 20%

- Monthly  average of COD was higher than 4mg/L in the inner part of
Saemangeum dike. In particular, the average concentration in October

over were 7mg/L.



- COD concentration showed positive relationship with chlorophyll-a in the inner
Saemankeum dike. Land-derived COD in surface water was about 3mg/L.

- The concentrations of SPM were lower after the completion of the Saemangeum
dike, and also total phophorus and nitrogen showed low concentration.

- SPM, POC and DOC were increased in surface water in the inner part of
Saemangeum dike.

- The deposit of organic carbon piled on lower layer increases consumption of
dissolved oxygen during oxygenation, and then brings a deficiency of
dissolved oxygen on the lower layer of water mass.

O Heavy metals

- In the surface waters of inner part of Saemangeum dike, the range and average
concentrations of dissolved heavy metals except for Cd become wider in 2006
and 2007(after the completion of the dike). Due to the mixing land base
pollutants and seawater, dissolved metals showed good relationship with salinity,
DIN and DOC.

- The contents of particulate Mn, Cu and Zn in 2007 were higher than those in
2005(before the completion of the dike) or 2006.

- Metal contents and ratio(Cr, Co, Ni, Cu, Zn, Cd and Hg) of Metal/Al in the
marine sediments were high in the Mangyeong and Geum river estuaries, near
the northern area of inner part of Saemangeum and the Sinsi watergate.

- Metals iIln the surface sediments showed relativel y high correlations with TOC
and mean grain size. The correlation coefficients of Mn, As, Pb and Hg with

TOC were higher than mean grain size.

3. Planktonic ecology

O Change of planktons after the completion of Saemangeum dike

- Transition of dominant species of phytoplankton : abundant and dominant
growth of very adaptive species to sudden and extreme environmental changes
such as Prorocentrum mimimum, a red-tide species

- Change of chlorophyll a concentrations : Chlorophyll a concentration increased
after the completion of the Saemangeum dike, at both inside and outside of the
dike

- Species diversity in zooplankton community decreased, and difference in diversity
between inside and outside the sea dike was intensified

O Changes in opportunistic species

- Noctiluca scintillans occurred on a massive scale inside the sea dike after the
completion of the Saemangeum dike

- Abundance of juvenile scyphomedusa has decreased compared to 2004, however



increased when compared to 2005 and 2006.

O Relationship between water environment and planktons

- Increased correlation between chlorophyll a concentrations and COD : Authigenic
organic matter in 2007 inside of the dike increased about twice when compared
to 2006

V. Applications

O To identify and understand changes in spatial and temporal structure of
hydrography, water movements and water quality caused by the Saemangeum
project

O To provide input and validation data for numerical prediction models

O To provide fundamental information to propose mitigation options to minimize
the impacts of the Saemangeum project on marine environments, and to
examine any exploitation plan outside the sea dike

O To identify and understand changes of plankton ecosystem due to changes in
water quality environment

- Utilization of data in predicting future plankton ecosystem changes during
Samangum area development through analyzing plankton community and
biomass changes

- Utilization of data in environmental policy decision making process which may
help contributing in determining appropriate development direction for

Samangum area
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