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Abstract: To investigate the nature of the waste materials in the Nanjido Landfill, we have conducted multivariate sta-
tistical analysis of geophysical data set comprised of magnetic, gravity, LandSat TM thermal band and surface depres-
sion measurement data. Because these data sets show different responses to the depth, we have transformed the ob-
served total field magnetic data and gravity data to the residual reduced-to-pole (RTP) magnetic anomalies and the three
dimensional density anomalies, respectively, and utilized the informations about the upper shallow part of the landfills
only in the following process. For the statistical analysis at the points of depression measurement, the magnetic, density
and LandSat data values at these points are determined by interpolation process. Since the multivarite statistical analysis
technique utilizes a clustering algorithm for classification of data set and we have measured the dissimilarity between
objects by using Euclidean distance, standardization was applied prior to distance calculation in order to eliminate any
scaling effects due to different measurement unit of each data set. The hierarchial grouping technique was used to con-
struct the dendrogram. The optimum number of statistical groups (clusters), which are classified on the basis of geo-
physical and geotechnical characteristics, appeared to be six on the resulting dendrogram. The result of this study sug-
gests that the dimension and nature of the multicomponent waste landfills can be identified by application of the mul-
tivarite statistical analysis technique to integrated geophysical data sets.
Key words: Nanjido Landfill, multivariate statistical analysis, geophysical data, dendrogram
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Fig. 1. Topographic map of the study area showing grav-
ity (+) and magnetic ( - ) measurement points. Contour in-
terval is 25 m. Numerals denote coordinates of TM pro-
jection system.
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Fig. 2. Residual gravity anomaly map of the Nanjido
Landfill and its vicinity. Contour interval is 0.1 mgal.
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Fig. 3. Densities of each block of waste materials cal-
culated by 3-D gravity inversion. Unit is g/fcm™.
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Fig. 4. Reduced-to-pole magnetic anomaly maps. (a) Land-
fill No.1. (b) Landfill No.2. Contour interval is 500 nT.
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Fig. S§. LandSat TM thermal band (band 6) data of the
Nanjido Landfill and its vicinity observed at the time of
September, 1990. Contour interval is 3DN (digital numb-
er). Dashed line indicates the boundary of the Nanjido
Landfill.
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Fig. 6. Contours of depression measured on the Nanjido
Landfill during 165 days in 1994.
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Table 1. Variables used for cluster analysis
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ss15 752 1.63 -326.68 148.1
ss16 607 1.50 568.69 148.0
ss17 460 1.65 89.03 151.0
ss18 681 1.87 1975.30 153.0
ss19 611 1.76 856.01 151.0
§520 263 1.61 143.90 1520
5521 462 1.76 1262.91 158.6
ss24 302 1.68 3130.16 150.7
5525 533 176 389.173 1545
$526 481 171 616433 1502
5527 827 1.65 2252.73 153.0
5528 388 1.69 1238.63 154.4
5529 459 1.62 4219.06 1475
5s30 522 171 285.65 154.0
ss31 346 1.62 -1020.91 1538
§532 722 1.65 814.45 149.3
$s33 735 1.58 1955.37 1475
ss34 813 1.65 182.71 151.0
ss35 407 1.68 -1722.29 152.6
ss36. 655 1.69 -184.40 151.8
ss37 624 172 71757 153.6
ss38 289 1.75 -310.16 153.2
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Fig. 7. The dendrogram constructed based on the min-
imum distance calculated in the cluster analysis. The dis-

similarity value of 2.55 is taken as the classification level
for main cluster groups.
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Fig. 8. Subdivision of Nanjido Landfill to classify upper
part of waste materials showing different geophysical
responses on the basis of the dendrogram in Fig. 7.
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Table 2. Statistics of each cluster
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