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Abstract

This study was carried out to identify the problems of the underground watersheds on Jeju Island, and to establish the hydraulic
groundwater basin to be used as basis for the analysis of the groundwater model. In order to evaluate the adequacy of the groundwater
basin on Jeju Island, a correlation analysis between elevation and groundwater level was conducted using data from 125 observation
wells. The analysis, conducted with an elevation step of 100 m, exhibited values of R2 in the range 0.1653-0.8011. No clear correlation
was observed between elevation and groundwater level. In particular, the eastern and western areas showed an inverse proportionality
between elevation and groundwater level. The Kriging technique was used to analyze the underground water level data and to define
the equipotential lines for all areas of Jeju Island. Eight groundwater watersheds were delineated by considering the direction of
groundwater flow, the positions of the observation wells, and the long and short axes of the watersheds.
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Fig. 1. Groundwater observation location map.
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Table 1. Coastal distance-elevation correlation analysis

427

Class Jejudo Eastern Western Southern Northern
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Fig. 2. Regional coastal distance-elevation correlation analysis.
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Table 2. Coastal distance-Groundwater correlation analysis Ground water level (EL, m)
Class Jejudo Eastern Western Southern Northern
Data 125 33 33 24 35
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Fig. 3. Regional coastal distance-groundwater correlation analysis.
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Table 3. Elevation-groundwater correlation analysis
Class Jejudo Over 100 m Over 200 m Over 300 m Over 400 m Over 500 m
Data 125 76 102 113 118 121
r 0.8950 0.4379 0.4066 0.6767 0.7537 0.8236
R? 0.8011 0.1918 0.1653 0.4579 0.5681 0.6783
as 80
R?=0.1918 R?=0.1653
E E 60
g » g
5 ' i -
g s * z oS
5 % j ¢ 5 20 : t—rwee
0 20 40 60 80 100 120 0 50 100 150 200 250
Elevation (m) Elevation {m)
(a) 100m or less (b) 200m or less
200 250
R?=0.4579
E 150 'E‘ 200
% . E‘: 150
g 100 e 3
‘§ - § 100 Lo
E 50 3 . S °
.. T . 50 I .
o |l tend s Wora 34, o lasdef LR IR R = 0.5681
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 400
Elevation (m) Elevation (m)
(c) 300m or less (d) 400m or less
300 400
R*=0.6783
= . E 300
é 200 .N_‘_J,
% % 200
§ 100 - §
5 . ¥ 5 100 ,"::
<y X 9 N2 2
0 lanmBLives s S, o lasDBRRSe e L. K =08011
0 100 200 300 400 500 (1] 100 200 300 400 500 600 700
Elevation (m) Elevation (m)
(e) 500m or less (f) Jejudo
Fig. 4. Elevation-groundwater correlation analysis by elevation.
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