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A Review of the Applicability of The Fractal Dimension of Grain Size Distribution for
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ABSTRACT

The fractal method has recently been applied to a model for determining soil grain size distribution. The objective of this study
is to review the applicability of the fractal method for a analysis of submarine sedimentary environments by comparing fractal
constants with grain size statistical analysis for the soil samples of Pohang (PH) and Namhae (NH). The y-interception of log (grain
size)-log (passing) equation was also used because grain size distribution couldn’t be expressed with fractal dimension only. The
result of comparison between fractal constants (dimension, y-interception) and grain size statistical indices, the fractal dimension was
directly proportional to the mean and the sorting. And the y-interception showed high correlation with the mean. The fractal
dimension and y-interception didn’t show significant correlation with the skewness and the kurtosis. Thus regression equations
between fractal constants and two statistical indices (mean, sorting) were derived. All classifications of the mean and the sorting
could be determined using the regression equation based on the fractal dimension and y-interception. Therefore, fractal constants
could be used as an alternative index representing the sedimentary environments instead of the mean and sorting.
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r : Particle size
m : Slope of Log(Passing(r)) — Log(r)
D; - Fractal dimension for grain size distribution
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(Folk and Ward, 1957)
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@ | @ | @ | @ @ | @ | @ | @ V. I Y D
1 | 204 5320|3878 | 597 | 1 | 046 | 1145 | 75.84 | 1225 - =2
9 | 024 [ 5070|4483 | 422 | 2 | 128 4081|4975 | 816 )
1. ZEHEF XY A
3 010 | 5681|3873 | 437 | 3 | 437 | 6281|2873 | 409
4 | 018 | 6346 | 3352 | 2.84 | 4 | 2.64 |69.36 | 24.76 | 3.24 TAe 21900 gAsA BA LA 5712 slo] tiAf A
5 | 122 [ 7649 | 2116 | 113 | 5 | 582 | 4543 [ 4157 | 7.19 0] QT A AH] Sgko] Thak EAE x2S o)Ak
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7 | 000 [ 4721|4846 | 434 | 8 | 753 | 56.76 | 31.26 | 445 e T
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135 ] 013 | 87.12 | 1221 | 054 23k A5S] A oA bl oigh ZHeE e 1.9801 ~
2.61600] #xZ Helom o AR T 2pel2 2.4068
sloml, PH, NHZ FHalo] B7jsioick. 2 Mooy Azt~ 208082 HERdH. log2 SRH S5k FAHS ¥
A59] Y= AIk= Table 29 et HES AAEH A 20279~ 214539 B2E B
2z} QA7) 7187] Aol AA ZaEk 2o njA)= o
0. A3t S mkotsly] YJste] KS F 2301 7]l oA 97 2=

ZE (0.075~2.00 mm), AE (0.005~0.075 mm), BE T+
2 972 el 97 2.0 mmA ARAS UASEOW 7k (~0.005 mm)OE Lpeo Zeld A APgsisch 2

=]
2.0 mm o3| Y7L oA Y=RA7] (Mastersizer 2000, A&l 11~ 13 m AlRE HE 3hgefo] 23] ujgkolet HE
Malvern ADE o]-83sto] A5t Flo[A d=iA7l= o
9] 3)A} ARHEAS o] 85 YrBA Hhlo|t) YJrEAL Table 3 Fractal dimension and Y-intercept for each samples
SR N A Aeje] FE olgst, B4 A A=l B Deptn Pi Depth N
BEAE Tiste] 2HE] HRSAIZ] T 28ulE o] 835l x|E (m) F.D. Y-intercept (m) FD. Y-intercept
1 2.6160 2.0610 1 2.6173 2.1453
2 2.5593 2.1005 2 2.5639 2.0877
3 2.5720 2.0852 3 2.4643 2.0420
4 2.4949 2.0981 4 24335 2.0279
5 2.3573 2.0917 5 2.5447 2.0853
6 2.5261 2.1011 7 24733 2.0477
»»»»»»»» 7 2.5720 2.1023 8 2.4882 2.0534
8 2.4532 2.1013 9 2.5848 2.1082
9 2.3313 2.0913 10 2.6803 2.1204
10 2.2609 2.0759 11 24779 2.1116
11 1.9852 2.0867 12 2.4068 2.0813
12 1.9801 2.0924 16 2.4522 2.0371
13 2.0405 2.1322
13.5 2.2456 2.0959

- F.D.: Fractal dimension for grain size distribution

Fig. 1 Laser particle size analyser(Mastersizer 2000) Y-intercept: Y-intercept of the equation for log (grain size)-log (passing)

Journal of the Korean Society of Agricultural Engineers, 53(6), 2011. 11 45



Table 4 Fractal dimensions for each domains

Table 5 Results of Pearson’s correlation analysis between

Depth PH Depth NH total and each domain fractal dimensions
(M | FDws | FDuit | FDewe | @ | EDwa | FDic | FDts Domain PH NH
1 2.6314 | 24637 | 1.5155 1 2.9668 | 2.4647 | 0.9785 Sand 0.975 0.926
2 | 26519 | 23048 | 15933 | 2 | 2.8046 | 24671 | 1.1059 Silt 0.907 0918
3 | 25828 | 23832 | 14546 | 3 | 2.5008 | 24271 | 1.1389 Clay 0.900 -0.155
4 | 25252 | 23044 | 14878 | 4 | 25185 | 24021 | 1.2701
5 22067 | 21919 | 12522 | 5 | 27627 | 24867 | 1.0597 o] A L7k meNet x}Uah oo M3 AlkAo] Lpehgton 1
6 2.5862 | 2.2942 | 1.5085 7 2.6478 | 2.4016 | 1.2341 = EEH :FLZ_].'Q’] -:\—L_g_'u%l. 7'(]—%]_0] 7]_;% = O %%17:]]% ]—?]—93\‘:]'
7 27193 | 23071 | 15785 | 8 | 2.6539 | 24263 | 1.2587 o) w3} Alme] TAAR = masl sk 1S 50.70
8 | 24933 | 22699 | 14960 | 9 | 2.8494 | 24942 | 0.9586 96.91 %2 71 7] whEo] o] T7ko] 7127] Agke] A
9 | 22744 | 21671 | 08597 | 10 | 2.9516 | 25766 | 1.2294 710 7197 Age] Za ke 27| wEel Ao gt
10 | 1.9501 | 2.2322 | 0.6411 | 11 | 2.7776 | 23716 | 1.0971 a0 us i e o ol s atotn
11 | 12731 | 20659 | - 12| 26099 | 2.3274 | 0.9219 Aok wol Al ES 2efeh A gt e Akl d
12 | 13028 | 20818 | - 16 | 26161 | 24023 | 12484 Al o] Zed Apedo] w2 ofe AE AHE Hlon
13 | L7796 | 10107 | - A 7 mEE AR & AEke] mae 2pdatkel ARtAlae
135 | 20250 | 2.1757 | 0.2124 L A eyttt del AR E3F AR Y Ee] e A}

F.D.qna: Fractal dimension for sand domain grain size distribution
F.D.sii: Fractal dimension for silt domain grain size distribution
F.D.ctay: Fractal dimension for clay domain grain size distribution
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Table 6 Results of statistical analysis of grain size distribution for each samples

Depth PH Depth NH
(m) Mean Sorting Skewness Kurtosis (m) Mean Sorting Skewness Kurtosis
1 4.4723 2.3722 0.4590 0.9518 1 6.5438 2.1420 -0.0392 1.0488
2 4.3394 2.0794 0.3520 0.9707 2 4.6348 2.9874 0.0544 0.7035
3 4.2943 2.1516 0.4958 0.9548 3 3.4782 2.4687 0.3651 0.9824
4 3.9458 1.8450 0.4984 1.1645 4 3.1849 2.1962 0.4011 1.1206
5 3.2252 1.5560 0.3996 1.4852 5 4.4802 2.8484 0.2163 0.8159
6 4.1239 2.0031 0.4335 1.0261 7 3.5969 2.5459 0.2764 0.9292
7 4.5335 2.1080 0.3163 1.0197 8 3.7626 2.5405 0.3003 0.9540
8 3.7570 1.7564 0.4565 1.2953 9 5.1423 2.9520 -0.0347 0.8525
9 3.1352 1.4949 0.3809 1.7491 10 6.8984 2.4167 -0.1413 1.1289
10 2.8022 1.1228 0.3827 1.6348 11 4.4776 2.4587 0.2765 0.9468
11 2.0925 0.6030 0.1785 1.0169 12 3.6362 24705 0.3343 0.9113
12 2.6437 0.5805 0.1870 1.0056 16 3.3605 2.3961 0.2713 1.0407
13 2.7259 0.8837 0.2964 1.3398
135 2.8988 1.1126 0.3759 1.5946
Y-intercept Y-intercept
2.02 2.04 2.06 2.08 21 2.12 2.14 2.16 2.02 2.04 2.06 2.08 2.1 212 214 2.16
8 T T T T T T 4 T T T T T T
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Fig. 3 Comparison between constants of statistical analysis of grain size distribution and fractal dimension and Y-intercept
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Table 7 Pearson’s correlation analysis between constants
of statistical analysis of grain size distribution
and fractal dimensions and Y-intercept

Sample Division Mean Sorting Skewness | Kurtosis
- F.D.otal 0.943 0.988 0.790 -0.276
Y-intercept -0.166 -0.231 -0.214 0.075
\H F.D.iota 0.937 0.204 -0.842 0.006
Y-intercept 0.893 0.087 -0.531 -0.102
F.D.iotal 0.788 0.860 0.305 -0.413
Total -
Y-intercept 0.444 -0.235 -0.013 0.139
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Table 8 Equation relational expression for mean and sorting

Mean , Sorting
Sample r r
a b c 1 m n

PH 3.186| 3.998-12.345 0.895| 2.634| 1.031] -6.818| 0.977

NH 9.066| 14.227]-47.952| 0.961] 1035 -1.080] 2.178| 0.052

Total | 4.510| 17.220|-42.950] 0.829| 3.095| -5.357| 5.662| 0.789
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