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Abstract: This study presents the development of a preliminary site information support system
for offshore wind power, designed to proactively mitigate potential environmental and social
impacts associated with the expansion of offshore wind energy and to support rational site selection
and decision-making processes. The system delivers a map-based spatial information service, built
upon the open-source GeoServer platform to ensure long-term maintainability, scalability, and
interoperability. It comprises two core functionalities: (1) Offshore Wind Basic Information, and (2)
Offshore Wind Environmental Siting Consulting. These modules systematically provide spatial data
organized into six major categories and thirty subcategories. The environmental siting consulting
function facilitates the visualization of spatial attributes and sensitivity analysis results for designated
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areas, thereby enabling integrated and informed site selection. Functionality and data quality were

enhanced through pilot testing with expert groups. Ongoing efforts are required to address user-

centered usability improvements, maintain platform stability, establish robust database management

protocols, and ensure the system’s long-term sustainability.

Keywords: Offshore Wind, Site Selection, Environmental Impact, Spatial Information, Decision-making
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Table 1. System environment for the preliminary site information support system for offshore wind power (PreSIS-OW)

Category Name Version Purpose
Framework e-Government Framework 3.7 Service development environment
Java Java JDK 8 Service development environment
WAS Apache Tomcat 8.5 Web service
GIS GeoServer 2.21 Spatial information web service
GIS OpenLayers 6.6 Spatial information web visualization

Table 2. Menu structure of the PreSIS-OW

Category Menu name Functionality
- Provides offshore wind spatial information and related layers
Offshore wind basic - Provides metadata for each layer
information - Offers attribute information by point and spatial area for user convenience
Offshore wind - Provides information mentioned in offshore wind site-related guidelines
Offshore wind S . . . .
. " - Provides information on marine spatial use status for target offshore wind areas
Environmental Siting . . . S
. - Provides site assessment reporting through digitalization
Consulting
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Figure 1. Main interface of the PreSIS-OW
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Figure 2. Wind resource map at 80m above ground Level provided by the Korea Meteorological Administration
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Figure 3. Density distribution of seabird colonies and wintering bird survey areas

Figure 4. Spatial distribution of catch density, aquaculture farms, and tidal flats
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Table 3. Structure of basic information for offshore wind power

Major category Subcategory Data provider
. Wind resource (10m) Korea Meteorological Administration
Wind resources - - —
Wind resource (80m) Korea Meteorological Administration
Coastline National Geographic Information Institute

Living Environment

Inhabited islands

Ministry of Land, Infrastructure and Transport

Uninhabited islands

Ministry of Land, Infrastructure and Transport

(Landscape & Noise) | Tourist attractions Korea Fisheries of Infrastructure Public Agency
Major ocean viewpoints Korea Hydrographic and Oceanographic Agency
Major beaches Korea Hydrographic and Oceanographic Agency
. Density distribution of seabird colonies Korea Environment Institute
Seabirds

Wintering bird survey areas

Ministry of Environment

Site exclusion zone

World heritage sites

Ministry of Environment

UNESCO biosphere reserves

UNESCO, MAB Secretariat in National Park Service

Wetland protected areas

Ministry of Environment & Ministry of Oceans and Fisheries

Ramsar sites

Ministry of Environment & Ministry of Oceans and Fisheries

Marine protected areas

Ministry of Oceans and Fisheries

National parks

Ministry of Land, Infrastructure and Transport

Nature reserves

Korea Heritage Service

Site careful
assessment zone

Designated islands

Ministry of Environment

Absolutely preserved uninhabited islands

Ministry of Land, Infrastructure and Transport

Environmental conservation areas

Ministry of Oceans and Fisheries

Special management zones

Ministry of Oceans and Fisheries

Fishery resources protected areas

Ministry of Oceans and Fisheries

Marine-related maps

Spatial distribution of catch density

Ministry of Oceans and Fisheries

Aquaculture farms

Korea Hydrographic and Oceanographic Agency

Tidal flat

Ministry of Oceans and Fisheries

Navigation route

Korea Hydrographic and Oceanographic Agency

Fishing vessel operation zone

Korea Hydrographic and Oceanographic Agency

Fishery resource protection zone

Korea Hydrographic and Oceanographic Agency

Fishing prohibition zone

Korea Hydrographic and Oceanographic Agency

Marine spatial use zone

Ministry of Oceans and Fisheries
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Basic Information for Offshore Wind Environmental Siting Consultation

* Serves as baseline input for site analysis descriptions and reporting

Move Analysis Area

* Navigate the map by administrative district or geographic coordinates.

Draw Analysis Area

* Option A: Manually delineate a polygon directly on the map using a pointing device

* Option B: Input geographic coordinates (latitude—longitude) to automatically generate a polygon
- At least two coordinate points are required for area analysis
- Polygon vertices are created in the order of coordinate entry

!

View Results

« Display the total area of the target site
* Display the centroid coordinates
* Display the nearest coastline and calculated distance to inhabited and uninhabited islands

!

Oftshore Wind Environmental Siting Consulting Results

« Provide a report interface containing:
- Density distribution map of seabird colonies
- Fish catch density distribution map
- Density distributions categorized into 20 equal intervals (5% each).
- Core seabird colonies densities (1-50%) visualized with progressively darker shades
- Fish catch densities visualized with darker shades as density increases
- Spatial overlay of site exclusion and careful assessment zones
- Tabulated spatial information within 10 km of the target site boundary
« Includes functionality to export the report in PDF format, with an integrated print option.

Figure 5. Workflow of offshore wind environmental siting consulting
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Figure 6. Example of environmental siting consulting report for offshore wind analysis area
(results on exclusion/careful assessment zones and 10 km from the analysis area)
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Table 4. Key insights from pilot testing and expert consultation on system development

Category

Key suggestions

Platform functionality
improvements

Search by project area

Enable navigation to area by inputting address information

Coordinate input & area calculation

Provide instructions for coordinate input and enable automatic
area calculation

Handling of missing basic information

Resolve issue where drawing functions are disabled if basic
information is missing

GIS file upload/download

Add upload for GIS formats (SHP, GPKG, KML); enable buffer
creation

Data export within buffer areas

Enable downloading of raw data within user-defined buffer areas

Visualization and data

Wind resource map

Clarify units (e.g., 100m, 80m); enable display of wind speed

Color scheme & classification

Enhance color differentiation and accuracy of classification

representation Seabird data labels Revise “seabird distribution” to “seabird density distribution”
KDE analysis display Provide rationale and explanatory notes for KDE values
. Attribute information representation Clear}y §pec1fy attribute data for each spatial layer with detailed
Layers and attribute descriptions
information

Seabird and fish catch data refinement

Emphasize boundary delineation and clarify legends for Seabird
and fish catch datasets

Need of new data

Bird-related information

Add major migratory routes (survey sites, breeding, stopover
locations)

Marine mammals & protected Species

Add habitat and migration data for dolphins, porpoises, reptiles,
and other protected species

Artificial reefs & sea forests

Add information on artificial reefs and sea forests

Onshore/Offshore project status

Add development stage information for onshore/offshore wind
projects (planned, approved, operational)

Other marine information

Add data on wind resource, grid, bathymetry, maritime traffic
safety, VTS, fishing methods, marine debris, aquaculture

Other suggestions

User guidance popup

Provide a popup message with system guidance and limitation
explanation

Platform integration

Review redundancy and potential linkage with other platforms
(e.g., MOF, MOTIE)
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