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Analysis of Groundwater Level Changes Due to Earthquake in Jeju Island
(For the Indonesian Earthquake with Magnitude 7.7 in 2010)
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ABSTRACT

This study was conducted to investigate the relationship between groundwater level change and a large earthquake
using the data of groundwater and seawater intrusion monitoring wells in Jeju Island. Groundwater level data from
13 observation wells were analyzed with a large earthquake. The Earthquake occurred at Sumatra, Indonesia
(Mw=7.7) on 13 June 2010, and groundwater level anomalies which seems to be related to the Earthquake were
found in 6 monitoring wells. They lasted for approximately 16~27 minutes and the range of groundwater level
fluctuations were about 1.4~2.4 cm. Coefficient of determination values for relationship between groundwater level
change and transmissivity, and response time were calculated to be R*=0.76 and R>= 0.96, respectively. The study
also indicates that the high transmissivity of aquifer showed the high goundwater level changes and longer response
time.
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Fig. 1. Location of the epicenter (a), seismological observatories
and groundwater monitoring wells in Jeju Island (b).

Table 1. Groundwater monitoring well
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Table 2. Statistics of the observed earthquake in foreign countries from 25 May to 25 October, 2010

Statistics Count (No.) Max. Min. Arithmetic mean  Geometric mean Median
Magnitude (Mw) 36 7.7 6.43 6.38 6.3
Distance from epicenter (km) 36 18,000 850 4,900 3,140 2,900
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Table 3. Hydraulic responses to the earthquake in the monitoring wells

Location

Observation Well Earthquake response Groundwater level change (cm)

Response time (min)

HD1 O
THI O
SS1 X
YMI1
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SY1
HAMI1
BJY1
KS1
YS1 X
SS3
Mid-¢elevation area HC3 x
HD3 X

Seawater intrusion

Coastal area

Freshwater

x O O OO x

X

2.4 27
1.5 19
1.5 18
1.9 23
1.8 21
1.4 16
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Table 4. Hydrogeologic characteristics of the monitoring wells

LA - B - 0 -

. Distance from Specific capacity Transmissivity Aquifers
Location ow coast (km) (m*/day) (m*/day) (EL.m)
Pyroclastics (—46.9 ~—-57.9)
SS1 14 4,000 1,590 Hyaloclastites (-101.6 ~—105.)
Pyroclastics (66.4 ~12.4)
883 >3 609 298 Pyroclastic (—28.6 ~—31.6)
Hyaloclastites (-35.5 ~—43.5)
East HDI 09 13,842 4801 Hyaloclastite (—68 ~—137)
as
Hyaloclastite (—44 ~—50)
HD3 52 27,000 8,700 Hyaloclastite (—66.5 ~-73)
Hyaloclastite (—120 ~—125)
Scoria (-16.3 ~-17.8)
HAMI 06 1,310 >88 Pyroclastics (—20.8 ~—-25.8)
HC3 3.8 11,200 3,975 Hyaloclastites (-20.9 ~—-32.9)
Pyroclastics (—40.1 ~—45.1)
Ksl 0.5 1812 4,634 Pyroclastics (=53.1 ~—61.1)
West Hyaloclastites (~32.9 ~—38.4)
y -32.9~-38.
YSi 09 4,366 L719 Hyaloclastites (—54 ~—60)
Clinker (-26.9~-29.4
HG1 0.2 72.7 44.9 Saf (~73.4 ~-86.4)
North Clinker (~34.8 ~—37.8)
inker (-34.8 ~-37.
SY1 0.1 12,670 4,437 Clinker (~50.3 ~—53.8)
N Hyaloclastites (—21.8 ~—35.8)
YMI 04 10,000 3594 Pyroclastics (—43.8 ~—44.3)
Pyroclastics (—54 ~—60)
South THI 05 Pyroclastics (—68 ~—70.5)
BJY1 0.1 6.67 3.42 Clinker (2.9 ~~2.4)

Peperite (—22.6 ~-25.1)

SGF: Seogwipo formation

Groundwater monitoring wells responded to the Earthquake were marked with shadows.
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