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Exploration and Verification of Submarine Groundwater Discharge on Jeju
Island by Remotely Sensed Based Water Quality Analysis

Seung-Gyun Baek* and Maeng-Eon Park

Department of Environmental Geosciences, Pukyong National University, Busan 608-737, Korea

To explore submarine groundwater discharge (SGD) into the coastal zone of Jeju Island, the water quality analy-
sis with seasonal remotely sensed data was carried out. If the groundwater is directly discharged into the ocean, the
water quality of coastal zone is influenced. Therefore sea surface temperature (SST), the transparency, and Chloro-
phyll-a's concentration were analyzed for extracting the anomaly zone related with SGD using Landsat Thematic
Mapper (TM) data acquired on April, August, and December. Then the spatial characteristics of springs, which
located along the coastal area, were analyzed by GIS data integration based on Fuzzy logic. The integration results
were compared with the anomaly zone extracted from Landsat TM data, and it is considered that springs has close
relationship with SGD.
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Fig. 1. General type of groundwater discharge in the coastal ocean. Modified from Burett et al. (2001).
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Fig. 2. Locations of the springs in Jeju Island.
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Fig. 3. Thematic maps for fuzzy logic based data integration. (a) geological map (SF : Seogwipo Formation, Qta :
Trachyandesite, Qtb : Trachybasalt, Qb : Basalt, Qs : Sediments), (b) density of drainage system, (¢) density of cinder cones,

(d) density of lineaments, and (&) groundwater table.
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Fig. 4. Results of sea surface temperature analysis using Landsat TM images. (a) Northern east part(archived on 2004, 4. 6),
(b) Northern east and South part(archived on 1988, 8. 3), (¢) Northern east part of Jeju Island(archived on 1991, 12. 2).
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Fig. 11. Photograph for the submarine groundwater discharge at Sinsan-ri area (GPS 10).

Table 2. Measurement results of salinity, temperature, Chlorophyll-a for spring and submarine groundwater in Jeju Island.

Sample No. gpslé gpst7 gps13 gpsll 2ps9 gps10-1 gpsi8 gps9-1 gpsl0

Temperature (°C) 15.8 15.4 15.8 16.1 16 16.2 18.6 18.8 19.4

Salinity (%o) 0.6 22 2.5 44 8.2 9.6 23.6 26.7 325

Chlorophyll-a (pg/m?) 1.28 2.336 0 10.24 5.568 9.92 528 118.08 8.064

Plankton Species (spp.) 2 5 1 6 3 1 26 12 3
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