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Spatial distribution of sediments in the Soyang Lake
based on geostatistical analyses
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1)Department of Geophysics, Kangwon national University
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Abstract : To access the volume of sediments deposited after construction of
the Soyang Dan and to understand their distribution in the Soyang lake, acoustic
profiling using a 10—20 kHz system was conducted along profiles of 227 km
length. Profile intervals are approximately 50 and 500 m for longitudinal and
cross lines, respectively. The data were gain—controlled and then migrated
using the f—k algorithm. After digitization of boundaries of the sediments, the
acoustic interpretation was verified through correlating with 38 core samples.
Thickness of the sediments averages 0.25 m and reaches to 8.25 m at
maximum. Estimated total volume of the sediments based on anisotropic models
in geostatistical methods is approximately 5.9%x10° m® which is more than
twice greater than the earlier estimation based on an isotropic model.

Keywords : Soyang lake, sediments, acoustic profiling, geostatistical methods,

anisotropy
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2] o BAME (variogram) 2 YERE 4 glow BAb
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5 9 (spherical model)
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Table 1. Key parameters of the anisotropic variogram-based models for the 22
regions in Fig. 1.

major direction of anisotropy minor direction of anisotropy )
area | nugget - (m) direction | nugget " (m) direction amsot.ropy

effect i (degree) | effect St raneeim (degree) ratio
Al | 0.05 | 1.25 140 -73 0.05 |1.25 80 18 1.8
A2 | 0.00 | 1.22 200 -82 0.00 |1.10 60 10 3.3
A3 | 0.00 | 4.00 150 -45 0.00 |1.00 80 60 2.4
A4 | 0.00 | 0.15 200 -32 0.01 |0.11 60 68 3.3
A5 | 0.03 | 0.37 100 -45 0.05 |0.16 60 70 2.5
A6 | 0.01 | 0.35 100 10 0.01 ]0.30 30 -75 3.3
A7 | 0.11 | 0.18 330 23 0.10 |0.25 220 -67 1.5
A8 | 0.03 | 0.18 320 -7 0.00 |0.18 70 90 4.5
A9 | 0.16 | 0.30 300 -20 0.00 |0.17 110 70 2.7
A10 | 0.00 | 0.48 120 -40 0.00 10.29 40 40 3.3
Al1 | 0.00 | 0.25 100 90 0.00 |0.22 60 0 1.7
Al12 | 0.02 | 0.03 255 -87 0.03 |0.09 100 0 2.6
A13 | 0.00 | 0.40 120 76 0.00 |0.15 70 -10 1.7
Al4 | 0.03 | 0.53 300 -24 0.01 | 0.4 160 80 1.9
Al5| 0.00 | 0.95 300 -28 0.00 |0.46 110 75 2.7
Al6 | 0.15 | 0.10 250 75 0.18 |0.13 80 -10 3.1
Al17 | 0.01 | 0.14 400 81 0.08 |0.16 120 -9 3.3
A18 | 0.00 | 0.30 100 80 0.00 ]10.30 70 -10 1.4
A19 | 0.05 | 0.16 230 5 0.10 |0.17 90 -80 2.5
A20| 0.10 | 0.11 150 67 0.00 |0.12 50 -23 3.3
A21 | 0.10 | 0.15 500 =70 0.01 ]0.38 300 20 1.6
A22 | 0.04 | 0.12 500 90 0.01 |0.21 130 20 3.8
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Fig. 1. Location map showing the acoustic profiles and 22 regions for the
geostatistical analyses.
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Fig. 2. Directional variogram models in Area 4 for the anisotropic analysis : (a)

the major and (b) the minor directions, respectively.
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Fig. 3. Thickness maps of sediments deposited after construction of the dam:

(a) based on anisotropic and (b) isotropic variogram models (after Kim et al,

2002), respectively.
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