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Application of Geo-Statistic and Data-Mining for Determining Sampling Number
and Interval for Monitoring Microbial Diversity in Tidal Mudfiat
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Abstract : Tidal mudflat is a reservoir for diverse microbial resources. Microbial diversity in tidal mudflat sediment can be easily
influenced by various human activities. It is necessary to take representative samples to monitor microbial diversity in tidal mudflat
sediments. In this study, we analyzed the microbial diversity and chemical characteristics of vegetation and non-vegetation tidal
mudflat regions in the Kangwha tidal mudflat using geo-statistics and data-mining. According to the geo-statistical analysis, most
correlation range values for the vegetation region were smaller than those for the non-vegetation region, which suggested that the
shorter number and interval of sampling are required for the vegetation tidal mudflat environment due to its higher degree of che-
mical and biological complexity and heterogeneity. The data-mining analysis suggested that the organic content and nitrate were the
major environmental factors influencing microbial diversity in the vegetation region while pH and sulfate were the major influenc-
ing factors in the non-vegetation region. Using the geo-statistical and data-mining integration approach, we proposed a guideline for
determining the sampling interval and number to monitor microbial diversity in tidal mudflat.

Key Words : Tidal Mudflat, Microbial Diversity, Number of Sample, Geo-statistic, Data-mining.
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Fig. 1(b). Sampling method for tidal mudflat soil.
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Fig. 2, Conceptual diagram of geostatistics.
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Table 2, Geostatistic analysis results for vegetation and non-
vegetation tidal mudflat samples

Characteristic properties | Vegetation area | Non-vegetation area
pH 6.16(+£0.21) 6.21(+£0.14)
Moisture content (%) 30.20(+2.33) 30.00(+1.,04)
Organic content (%) 2.67(+0.55) 2.35(+0.20)
NOs (mg/L) 0.04(=0.02) 0.15(%=0.11)
S0, (mg/L) 26.60(+4.91) 25.15(+5.09)
CI (mg/L) 0.30(+0.17) 0.20(+0.12)
Shannon Index (H') 4.09(+0.72) 2.76(+0.61)

Vegetation area Non-vegetation area
Characteristic properties| Correlation range (cm) | Correlation range (cm)
pH 15,01 66.37
Moisture content 19.67 611.38
Organic content 1.0 254
NOs™ 1,034 3,454
S0~ 125 8.04
cr 4863 68.76
Shannon Index (H’) 1.0 2187
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