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Development of Web Based GIS for Polar Ocean Research*
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ABSTRACT

In recent years, polar research has been focused on climate change, natural resources,
and development of a new North Pole Route. Since 2010, the Korea Polar Research
Institute has been collecting various in situ data from the Arctic/Antarctic oceans using
ARAON, which is the first effort of Korea toward leading global polar research. As a part
of these activities, a web—based GIS service was developed to collect in situ data and to
standardize data formats. Visualizations of in situ measurements and thematic maps were
also developed to improve both the quantitative and qualitative quality of polar ocean
research, and to increase accessibility of polar oceanographic data. This system will
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ultimately share all of the data acquired from the Arctic/Antarctic oceans with international

research groups.

KEYWORDS : Polar Region, Oceanography, Araon, Web GIS
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TABLE 1. Functions of p—WebGIS
Operator Function type Function list
Map control Zoom—m/zoom—out/pan, distance/area measurement, print, open kml/kmz/shape
file, bookmark
Image data(LIMA, MODIS, RADARSAT), DEM (ETOPO1, GEBCO),
Layer control vector data (Bathymetry, Coastline, EEZ), monthly/daily sea ice concentration,
monthly satellite chlorophyll
. 3D panning, route/station information, view spatial distribution of research data,
User 3D visualization

bathymetry

Search data by expedition/data category/text, route/station information,

Search data

horizontal/vertical distribution of station, spatial distribution, vertical profile,

search/visualize marine geology data

Upload data

Template download, personal data upload/visualization

Search misc. data

Expedition information, fieldwork photos, related article/cruise report

User management

Management of user information/access/ statistics

Administrator System management

System code management, usage, notice

Data management

Data code management, symbol/colorbar management
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TABLE 2. Supported in—situ data types

Category

Data type

General information Ship track, surveying station

Physical oceanography

Density, potential temperature, pressure, salinity, temperature

Bacterial abundance, chlorophyll—a, heterotrophic nanoflagellate, macromolecular composition
(carbohydrates), macromolecular composition(lipids), macromolecular composition(proteins),

Biological oceanography

mesozooplankton, microzooplankotn, new production, particle organic carbon(POC), phytopl—

ankton abundance, primary production, protozoal(ciliates), protozoa(heterotrophic dinoflagell—

ate), virus abundance

Dissolved inorganic carbon(DIC), dissolved organic carbon(DOC), dissolved organic nitrogen

Chemical oceanography
alkalinity(TA)

(DON), nutrients(NH4), nutrients(NO2+NO3), nutrients(PO,), nutrients(SiOz), pCO,, pH, total

Marine geology

Multichannel seismic survey, sub—bottom profile, swath bathymetry

U= (Density), 37325 (Potential temperature),
o (Pressure), G-(Salinity), 5~(Temperature);
2) alUAE (Biological oceanography): Ale 7H
A= Bacterial abundance), 9=4(Chlorophyll)
—a, 4999 n|AEE %5 (Heterotrophic nano—
flagellate), AtEAEA (Brsla/A12/ il )
(Macromolecular composition (Carbohydrates
/Lipids/Proteins)), /438 sE2ZH3EMeso/
Microzooplankton), A1284F(New production),
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E3xZB9E 7)#5° (Phytoplankton abundance),
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FE(pH), F &% (Total alkalinity); 4) 3
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Spatial distribution of Temperature (°C)

(f) Marine geology data »
(Swath bathymetry, sub—bottom profile)

FIGURE 4. Research data visualization
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(a) Daily/Monthly sea ice concentration

(b) Monthly MODIS chlorophyll—a concentration

FIGURE 5. Remote sensing data
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