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Earthquake Observation through Groundwater Monitoring:
A case of M4.9 Odaesan Earthquake
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Abstract

Groundwater monitoring data from the National Groundwater Monitoring Stations, a total of 320 stations, were analyzed
to identify the response of water level and quality to the Odaesan earthquake (M4.9) occurred in January 2007. Among the
total of eight stations responded to the earthquake, five wells showed water-level decline, and in three wells, water level
rose. In terms of recovery, water levels in four stations had recovered to the original level in five days, but not in the rest
four wells. The magnitude of water-level change shows weak relations to the distance between the earthquake epicenter
and the groundwater monitoring station. However, the relations to the transmissivities of monitored aquifer in the station
with the groundwater change were not significant. To implement the earthquake monitoring system through the
groundwater monitoring network, we still need to accumulate the long-term monitoring data and geostatistically analyze
those with hydrogeological and tectonic factors.

Keywords : Odaesan earthquake, water-level change, National Groundwater Monitoring Network, long-term groundwater
monitoring
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Fig. 1. Locations of observation stations of the Korean National
Groundwater Monitoring System (GIMS, 2009). Blue-colored
ones represent the responded eight wells and red star indicates
the epicenter of M4.9 Odaesan earthquake (KERC, 2007).
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Fig. 2. Processing diagram for this study.
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Fig. 3. Schematic diagram of spectral analysis using
MATLAB7.04. (MathWorks, 2005) with data of station
Cheongdo-Cheongdo. (a) Original data, (b) calculated trend, (c)
de-trended signal, (d) Analyzed spectrum through Fourier
transform in frequency domain and the applied filter (red line) (e)
filtered signal.
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Table 1. Water-level changes due to series of earthquakes and hydraulic conductivity K of aquifers

ok

EEr)

No Station Prec. Data "'D'(Km) K (ecm/sec) T (m%d) “PDC (cm) AH (cm) “'D? (m) RC
1 Gangneung-Wangsan (0] 15.8 1.78E-05 0.768 2.0 221 800 NR
2 Jeongseon-Jeongseon X 34.0 1.16E-03 0.359 352 -76 100 NR
3 Inje-Sangnam (0] 35.1 3.65E-05 1.57 7.6 14 40 NR
4 Yongin-Namsa O 142.2 1.63E-03 4.50 47 -28 10 9d
5 Geumsan-Boksu O 199.7 2.52E-03 45.8 9.0 16 10 2d
6  Pohang-Jangheung (0] 202.4 1.51E-04 5.78 3.0 10 400 5d
7  Cheongdo-Cheongdo O 2283 9.90E-03 428 249 -66 20 4d
8  Yangsan-Woongsan (0] 260.7 1.77E-05 0.763 3.7 -8 100 NR

*Station Jeongseon-Jeongseon has no precipitation observatory in near area.
**D!: a distance from epicenter; D% a distance from the nearest stream;

**#*¥PDC: pre-seismic diurnal change;
****RC: time to recovery; NR: not recovered its former level in study period
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Fig. 4. Temporal variation of water level (above) and their result of spectral analysis (below) observed at (a) Gangneung-Wangsan, (b)
Jeongseon-Jeongseon, (¢) Inje-Sangnam, (d) Yongin-Namsa, (¢) Geumsan-Boksu, (f) Pohang-Jangheung, (g) Cheongdo-Cheongdo, and
(h) Yangsang-Woongsang. Dashed vertical line represents the time of foreshock (M2.3), and solid one indicates the time of origin of
Odaesan Earthquake. Short dashed line in (d) means the time of origin of earthquake occurred in Tokyo bay area (M5.7). No precipitation

data is provided for Jeongseon-Jeongseon and Geumsan-Boksu.
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