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ABSTRACT

National groundwater monitoring stations have been managed throughout the country by Korea Water Resources
Corporation (KOWACO) in order to monitor variations in quantity and quality of groundwater resources. A multi-sensor
installed in each monitoring station well measures groundweter level, water temperature and eectrical conductivity every
six hours and the logged data are automatically transmitted to a host computer in KOWACO. Meanwhile despite regular
station ingpection and replacement of deteriorate or broken devices, abnormal values or outliers often occur due to intrinsic
limitations of automatic monitoring and transmission. Thus prompt recognition and measures to these values are
essentially required to reduce disturbance and missing period of the data In this study, time and frequency of outlier
occurrence were analyzed for the water level data obtained from nationa groundwater monitoring stations within the Han
river basin in 2000. The andysis results indicated that the most prominent patterns of the outliers were rapid decline for
water level, no variation for temperature and steep decline for electrical conductivity. This study provided a sample
criterion for determining the outlier for each parameter.

Key words : National groundwater monitoring station, Water level, Water temperature, Electrical conductivity, Outlier
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Fig. 1. Typical petterns of outliers identified from the monitoring data at the nationa groundwater monitoring stetions: (a) Pohang-
Singwang (bedrock) station, (b) Jincheon-Jincheon (bedrock) station, (c) Uiryeong-Bongsu (bedrock) station, (d) Yeoju-Yeoju (bedrock)

dation.
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Table 1. Numbers and types of outliers for water levels,
temperatures, eectrical conductivities obtained from national
groundwater monitoring stations in the Han river basin in 2000

St No St
Perameters declinfze?SD) variation (NV) risee(g)Q) Totd
Water levels 27 (42%7) 23 (35%) 15 (23%) 65
Temperatures 21 (21%) 59 (60%) 19(19%)° 99
iﬁg&gﬁ/i y 20w 19 28(31% 8
#Proportion
PRapid variation
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Table 3. Summary of outliers obtained from monitoring data of national groundwater monitoring stations in the Han river basin for
2000. B: bedrock aquifer, A: aluvia aquifer

Weter Electrical

Monitoring Water levels temperature conductivity Total
stations
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Table 3. Continued

AR ok B4 73

Lo Water Electrical
M;;itgrr]':g Water levels temperature conductivity Tol
D) NV SR Tot. SO NV SR Tot. SD NV SR Tot
Yeoju-Yeoju B 1 0 3 4 0 2 0 2 0 0 0 0 6
Youngwol-Sangdong B 2 3 0 5 0 0 0 0 0 0 0 0 5
Yongin-Mapyung B 0 0 1 1 2 1 1 4 2 1 0 3 8
Yongin-Mapyung A 0 0 0 0 0 0 0 0 0 0 0 0 0
Wonju-Munmak B 0 0 0 0 0 2 0 2 0 0 0 0 2
Wonju-Munmak A 0 0 0 0 2 0 0 2 1 0 0 1 3
Eumsung-Saengguk B 0 0 0 0 0 1 0 1 0 0 0 0 1
Eumsung-Saengguk A 0 0 0 0 0 0 0 0 0 0 0 0 0
Eumsung-Eumsung B 0 17 0 17 0 5 0 5 0 8 0 8 30
Icheon-Yulhyun B 0 0 1 1 0 2 0 2 0 0 0 0 3
Icheon-Yulhyun A 0 0 1 1 0 0 0 0 0 0 0 0 1
Jecheon-Goam B 3 3 3 9 3 1 4 8 0 0 0 0 17
Jecheon-Goam A 0 0 0 0 0 0 0 0 0 0 0 0 0
Cheonan-Sunger B 2 0 0 2 0 4 0 4 0 0 0 0 6
Cheonan-Sunger A 2 0 0 2 0 2 0 2 2 0 0 2 6
Cheongwon-Miwon B 1 0 1 2 1 1 5 7 2 0 1 3 12
Chuncheon-Udoo B 0 0 0 0 0 6 0 6 0 0 0 0 6
Chuncheon-Udoo A 0 0 0 0 0 0 0 0 1 0 2 3 3
Chungju-Gagum B 1 0 0 1 0 2 0 2 1 0 0 1 4
Chungju-Gagum A 0 0 0 0 0 0 0 0 0 0 0 0 0
Chungju-Dongyang B 0 0 0 0 0 0 0 0 6 0 1 7 7
Chungju-Dongyang A 0 0 0 0 1 0 0 1 4 0 3 7 8
P&ju-Beopwon B 0 0 0 0 1 0 0 1 1 0 0 1 2
Pyungchang-Daehwa B 0 0 1 1 0 1 0 1 1 0 0 1 3
Pyungtaek-Tongbok B 0 0 0 0 0 2 0 2 1 0 0 1 3
Pyungtaek-Tongbok A 0 0 0 0 1 0 0 1 1 0 0 1 2
Pocheon-Hwahyun B 1 0 1 2 1 0 3 4 1 5 0 6 12
Hoengseong-Anhung B 2 0 0 2 1 0 1 2 3 0 0 3 7
Incheon-Hgjeom B 0 0 0 0 0 0 0 0 0 0 0 0 0
Sum 65 99 89 253
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