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Development of an Automated Model for Selecting
Overlapping Areas of Marine Activity Zone using GIS
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ABSTRACT

Currently, the conflict between use and conservation of the ocean is intensifying in
the ocean, so it is essential to introduce an effective method to define and manage it in
advance for each core value of ocean. Accordingly, although the ocean is divided into
nine marine use zone and managed through marine spatial planning, the analysis of the
sea areas where mutually exclusive activities overlap in the ocean is insufficient. In this
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study, an automated model was developed to derive a sea areas where the core values
of the ocean conflict. In order to analyze marine activities, available data on marine
activity were collected, and data necessity for the analysis of mutually exclusive marine
activities were derived. After classifying the derived data into legal and characteristic
data, a conflict matrix was prepared through pairwise comparison between data to
designate priorities when overlapping occurs. Based on the designated priorities, an
automation model was developed, and sea areas where marine activities conflicted were
derived, visualized, and area calculated. Using this, it is judged that the efficiency of
decision—making can be improved by clearly deriving the sea areas where major issues
occur in establishing the marine spatial planning.

KEYWORDS : Marine Spatial Planning, Conffict Analysis, Model Builder
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Research and education conservation zones, Military action zones, Safety management zones

Port and navigation zones

Fishery activity protection zones

Aggregate and mineral resource development zones

Marine tourism zones

Priorities of management

Energy development zones

Environment and ecosystem management zones

—

Conservation
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FIGURE 1. Priorities, conservation, use and development status of MSP management
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TABLE 1. Marine spatial data list
Marine use zone Classification Data
Fish farms Fishing Licenses - Communal fishing business

' - ) Fishery harbors
Fishery activity protection i

State—owned fishery harbor - Local fishery harbor - Fishery
harbor located in a fishing village

zones Waters for fishery resources

management

Waters for fishery resources management - Protected waters

Catch and Fishery activity space

Catch data - V-PASS data

Mining right

Mining right - Exploration right - Extraction right

Aggregate and mineral
resource development zones

Untapped quantity of aggregate

Permission for marine sand mining - Untapped quantity of
aggregate

Power plant

Thermoelectric power plant - Nuclear power plant - etc.

Energy development zones Planned area of power plant

Planned area of thermoelectric power plant - Planned area of
nuclear power plant - etc.

Energy endowed resources

Tidal current energy - Wind energy - etc

Designated and publicly beach - Coastal Management Zone

Beach Planning beach
Marina Marina - Marina facilities - Planned area of Marina
Marine tourism zones Fishing point The rocks on the seashore fishing point - Shipboard fishing

point - Leisure fishing grounds

Marine leisure zone

Leisure and tourism areas - Marine culture facility
areas - Marine leisure activity zone

Leisure fishing activity zone

V—-PASS leisure fishing activity zone

Tidal flats and marine flora

Tidal flats - Halophyte - Seagrass - Seaweed/Ascidians

Marine organisms species under

protection

Marine reptiles - Anthozoa - Sea horse - Marine invertebrate

Environment and ecosystem Protected marine areas

management zones

Protected marine areas - Protection area of the cultural
heritage - National park - Wetland protection area - Marine
ecosystem protection areas - Marine biological protection area

Marine ecology map and marine

biological diversity index

Marine ecology map - Marine biological diversity index

Protection island

Specific islands - Uninhabited islands under absolute
conservation - Uninhabited islands under quasi—conservation

Harbor zone

International trade port - Coastal port - Planned area of new
harbor construction

Navigable waterways

Waterways - Traffic separation scheme

Port and navigation zones

traffic safety

Anchorage and specific sea areas for

Anchorage - Specific sea areas for traffic safety

Navigation density of vessels

GICOMS data
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Byeonsan Peninsula

| Fishing activity zone
I Fishing port
- Fish farm

- Mining right

Marine tourism zones

Energy development zones
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FIGURE 3. Marine spatial data of marine activity zone
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TABLE 3. Conflict matrix of marine activity(O = Management, X =

= Useless overlapping)

Non overlapping, —
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FIGURE 5. Overlap analysis model builder
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TABLE 4. Overlapped area of marine activity(X = Non overlapping, — = Useless
overlapping), Study Area = 6277.51kn
g Q sy} g @
> o > £ §. 2 2 §
e 3 5 ¢ 2 o = &8 g g & & 2
g @ @ < =
Sea way 9.46 0 X 0 X X X 0 - X X - X
Fish farm 128.15 2.16 0 - 0.01 0.02 1891 0.91 X X X
Mining right 13.73 0 0.01 0.10 0.0 1.01 0.55 X X X X
Power plant 7.45 0 0 0 0 0 X X X X
Fishing port 476 0.001 065 0.22 0 X - X X
Beach 0.75 - 0.32 0 X X X -
Marina 072 018 0.05 X X X -
Legal marine %59 108 - 18 x 290
protected zone
Harbor and Port 185.64 X X - X
Ecosystem 1,626.35 519.95 645 229.82
characteristics zone
Fishing activity zone 1,632.79 41.75 164.69
General ship activity 8093 17
zone
Leisure fishing activity 388.57
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