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Parametric and Non-parametric Trend Analyses for Water Levels
of Groundwater Monitoring Wells in Jeju Island

Hyun-Mi Choi * Jin-Yong Lee*
Department of Geology, Kangwon National University

ABSTRACT

Water levels in groundwater monitoring wells of Jeju Island were analyzed using parametric and non-parametric trend
analyses. Number of used monitoring wells in the analysis are 94 among totally 106 monitoring wells and the monitoring
period is greater than single year, from 2001 to 2009. For the trend analysis, both parametric (linear regression) and non-
parametric (Mann-Kendall trend test and Sen's trend test) methods were adopted. Results of the linear regression analysis
on daily basis indicated that about 58.5% of the monitoring wells showed a decreasing trend, and analysis using monthly
median indicated that about 79.8% showed a decreasing trend. The Mann-Kendall trend test and Sen's trend test with
monthly median values in confidence levels of 95% and 99% showed the same analysis results. In confidence level of
95%, 32% were decreased, 3% were increased and the remains showed no trend. However, in confidence level of 99%,
16% were decreased, 2% were increased and the remains showed no trend. The largest decline rates of water levels were

detected mainly at the coast of the northwestern and southwestern parts, which is expected to closely related to the
increased pumping in the urban area and tourist resort.
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Fig. 1. Location of groundwater monitoring wells in Jeju Island. The figure was redrawn from IERR (2009).
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Table 1. Number of monitoring well data for this study

Total No. of No. of data set whose length is No. of data set whose length is -
Parameters . Missing
monitoring well greater than 1 years lesser than 1 years
No. of data set 106 6 6

Table 2. Number of monitoring well data for the monitoring
period

Monitoring period (year) No. of monitoring well

2009 4
2008-2009 2
2007-2009 13
2006-2009
2005-2009 8
2004-2009 12
2003-2009 29
2002-2009 1
2001-2009 28
2006-2008 1

Missing 6

Total 106
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Table 4. Result of non-parametric trend analysis for monthly median water levels

Trend Mann-Kendall test Sen's test
95% confidence 99% confidence 95% confidence 99% confidence
Increasing 3% (3%94%) 2% (2/94) 3% (3/94) 2% (2/94)
Decreasing 32% (30/94) 16% (15/94) 32% (30/94) 16% (15/94)
No trend 65% (61/94) 82% (77/94) 65% (61/94) 82% (77/94)

*Number of wells showing positive slope
®Number of wells analyzed
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