ISSN 2734-1011 (Print)

ISSN 2671-4310 (Online)

Vol. 32, No. 1, pp. 51-57 (2023)
https://doi.org/10.22714/SFO.2023.32.1.7

Original Research Article

Science of Fisheries & Oceanography

AZ GG S 2 ICT 7|82 siYEE =20f 2A A EuelE 75 S

[ =]

Establishment Plan of ICT-Based Marine Environment Decision-Making
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Abstract : In this study, we analyzed the structure and impact assessment methods of
strategic environmental assessments (SEA), environmental impact assessments (EIA) and
small-scale EIA reports prepared from 2020 to 2022 for development projects, focusing on
the marine environment field. We also classified and organized them into four categories:
current status survey, impact assessment, mitigation measures and post-environmental
monitoring. Moreover, by analyzing the expert review opinions contained in the EIA reports,
we suggested the measures for establishing specialized decision-making support algorithms
focusing on the major issues in the marine environment field - seawater exchange, coastal
erosion, tidal flat reclamation, and bathymetry change. To develop an ICT-based decision-
making support algorithm in the marine environment field, not only the public data provided
by national agencies but also the processed-data and predictive models such as numerical
models for the proper operation of the algorithm must be prepared.
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Table 1. Status survey in the field of marine environment in EIA reports
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ZAF A= A H IR (Water Quality Index, WQI),
&f|3lsHE2 A 8K 4> (Cleanup Index of Harmful Chemicals,
CIHC), £ %3} A3}X]4>(Cleanup Index of Eutrophication,
CIET), %744 (Enrichment Factor, EF), AA A7} =X]4
(Benthic Health Index, BHI), A 4] 29X (Benthic Pollution
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Category

Survey Items

- Tides, waves, currents, suspended sediment

Marine physics
- Sedimentation

- Coastline, rip current, near-shore current, buoy tracking

Marine water quality heavy metal, etc.

- Water temperature, salinity, pH, COD, TOC, DO, SPM, T-N, T-P, DIP, DIN, Chl-a, transparency, bottom DO,

Marine benthic quality

- Grain size, seafloor porosity, loss on ignition, AVS, COD, SOD, TOC, heavy metal, etc.

- Plankton, intertidal/subtidal benthic biota
- Marine protection biota, fish, fish eggs and larvae, juvenile fish

Marine biota
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Table 2. Impact assessment in the field of marine environment in EIA reports

Category

Impact assessment

Spatial analysis
Marine physics
Marine water quality
Marine benthic quality
Marine biota

- Marine protection areas, mud flat, coastline

- Suspended sediment, seawater exchange rate, coastline change, sedimentation, etc.
- Water temperature, salinity, TOC, DO, DIP, DIN, Chl-a, etc.

- Grain size, heavy metal, etc.

- Plankton, seagrass, marine protection biota

Table 3. Mitigation measures in the field of marine environment in EIA reports

Category

Mitigation measures

Spatial area conservation

- Excluding marine protection areas, mud flat and coastline

- Improving seawater exchange rate

Marine physics

- Minimizing coastline change and sedimentation

- Installing sediment protector curtain

- Reinforcing pollutant treatment facility

Marine water quality

- Selecting an appropriate discharge point

- Reinforcing pollutant treatment facility

Marine benthic quality . . . .
- Selecting an appropriate discharge point
. . - Excluding habitats for marine protection biota
Marine biota o . .
- Adjusting construction period
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Table 4. Post-environmental monitoring in the field of marine environment in EIA reports

Category

Monitoring Items

- Tides, waves, currents, suspended sediment

Construction - Sediment protector curtain
X . - Coastline, sedimentation
Marine physics
. - Tides, waves, currents, suspended sediment
Operation . . .
- Coastline, sedimentation
C . - Water temperature, salinity, pH, COD, TOC, DO, SPM, T-N, T-P, DIP, DIN, Chl-a,
onstruction
transparency, bottom DO, heavy metal, etc.
Marine water quality
. - Water temperature, salinity, pH, COD, TOC, DO, SPM, T-N, T-P, DIP, DIN, Chl-a,
Operation
transparency, bottom DO, heavy metal, etc.
Construction - Grain size, seafloor porosity, loss on ignition, AVS, COD, SOD, TOC, heavy metal, etc.
Marine benthic quality
Operation - Grain size, seafloor porosity, loss on ignition, AVS, COD, SOD, TOC, heavy metal, etc.
- Plankton, intertidal/subtidal benthic biota
Construction - Marine protection biota, fish, fish eggs and larvae, juvenile fish
Marine biota - Underwater noise
. - Plankton, intertidal/subtidal benthic biota
Operation

- Marine protection biota, fish, fish eggs and larvae, juvenile fish

* Hydrodynamics
* Low-exchange area

* Nearshore currents

* Waves * Rip currents
= Circulation * River sediment
* Pollutants * Breaking water zone

* Suspended sediment

* Dredging

* Hypoxia

* Bathymetry survey
= Benthic biota

= Seagrass

= Tidal flat grade
* Intertidal zone
* Subtidal zone
= Tidal flat biota
* Habitats

Fig. 1. Major algorithms for decision-making in the field of marine environment.
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Data(marine physics, marine water
quality, marine benthic quality)

|

’ Numerical model

Model verification(water level,
currents, water quality, etc.)

}

| Impact assessment }<—[

Current change, seawater exchange
rate, p etc.

]

|

Mitigation plan based on
analysis results

Fig. 2. Conceptual diagram of seawater exchange algorithm.



Data(marine physics,
aerial and satellite images)

- l Model verification(longshore
| Numerical model and nearshore currents,
suspended sediments, etc.)

}

| Impact assessment H

}

Mitigation plan based on
analysis results

)

Shoreline alteration, currentand
wave change, sediment change etc.

Fig. 3. Conceptual diagram of coastal erosion algorithm.
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Data(marine physics, marine biota,
aerial image, marine benthic quality)

|

Tidal flat and marine
biota status

|

Impact assessment H

|

Mitigation plan based on
analysis results

Marine ecology level, marine
sanctuary, marine protected animal,

tidal flat grade, etc.

Tidal flat damaged area, habitat loss,
impact of marine protected animal, etc.

]

Fig. 4. Conceptual diagram of tidal flat reclamation algorithm.

Data(marine physics, marine water
quality, marine benthic quality)

l

‘ Numerical model

|

‘ Impact assessment H

{

Mitigation plan based on
analysis results

Model verification(bathymetry,

water q;xality, ;etc.)

current, wave, suspended sediment,

|

Bathymetry change, currentand wave
change, water quality change, etc.

)

Fig. 5. Conceptual diagram of bathymetry change algorithm.
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