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Re—examination of the Analysis of Grain Size Distributions of the Coarse River—bed
Material by the Line—Grid Method. Shigehiro Karon”, Koichiro INoue? and Hiroshi
Suimazu?

The line-grid method is a sampling technique which determines the size distribution of coarse
river-bed sediments. We first estimated the range of the error of this method and determined
the minimum number of sampling particles necessary to obtain objective accuracy. The error of
the mean diameter( ), with 80 percent reliability, is given by the following relationships:

| 8] <1.28n"*CvX,
where n is the number of particles, Cv is the coefficient of variation, and X is the mean
diameter. Based on our data, the value of Cv is estimated to be less than 1.3 with regard to
the alternate bars in many Japanese rivers. Therefore, at least 300 particles are sufficient for
most samples from coarse river-bed sediments, when the error( 8) is within 10 percent of the
mean diameter(X).

Secondly, we propose the most suitable procedure in selecting a gravel sampling site to be as
follows: 1) An alternate bar along the studied reach of a river is first classified into four areas
(A, B, C, and D) by observing the sedimentary structure of its surface sediments; 2) Next,
based on the micromorphological characteristics of the bar, it is classified into I, II, and I
zones; 3) The combination of the two divisions thus leads to systematic classification of bars
into 7 types or more. After this procedure, sampling lines are set up on the A area of the 1
zone or the B area of the II zone, which can be recognized and occupy relatively large areas at
all measuring bars along the whole reach of a river. In the former area, the brink of the
channel flow should be avoided as a sampling site; 4) 300 particles are selected along the
sampling line. The sampling interval should be larger than the longest (a axis) length of the
largest gravels predominant in the selected area.

The above procedure is also useful for selecting 100 particles for conventional measurement.

In such case, the measurement should be carried out in the same selected area.

Key words: grain size analysis, line—grid method, number of particles, gravel sampling site,

surface sedimentary structure, micromorphological classification
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Table 1. Minimum number of particles necessary to obtain
the mean diameter within the objective accuracy.

coefficient sampling error”
vari::ion 0.30 | 0.25 0.20 | 0.15 0.10 | 0.05
0.50 5 7 " 19 41 164
0.60 7 10 15 21 59 236
0.70 9 13 21 36 81 322
0.80 12 17 21 47 105 420
0.90 15 22 34 59 133 531
1.00 19 217 41 13 164 656
1.10 23 32 50 89 199 793
1.20 27 38 59 105 236 944
1.30 31 45 70 124 217 1108
1.40 37 52 81 143 322 1285
1.50 41 59 93 164 369 1475

*Represented by the ratio of the error to the mean diameter.

Table 2. Calculated error in measuring the mean diameter
of a sample with a given number of particles and a given
coefficient of variation.

number coefficient of variation
of
samples [0.50 [0.60|0.70|0.80|0.90|1.00|1.10|1.20 [1.30 |1.40 |1.50

10 20.2 | 24.3|28.3|32.4 |36.4|40.5|44.5|48.6 |52.6 |56.7|60.7

20 14.3117.2/120.0 (22.9 | 25.8 | 28.6 |37.2 |34.3|37.2|40.1[42.9

30 11.7 [ 14.0 1 16.4 | 18.7(21.023.4|25.7|28.0|30.4|32.7|35.1

40 10.1 [ 12,1 14.216.2|18.220.2122.324.3|26.3|28.3(30.4

50 9.1[10.912.7|14.5 16.3 | 18.1]19.9 21.7|23.5|25.3|27.2
60 8.3 9.9 |11.613.2|14.9 |16.65|18.2 |19.8 [21.5|23.1|24.8
70 7.6 9.2110.7(12.2 13.8|15.3|16.8|18.4|19.9|21.4|22.9
80 7.2| 8.6 |10.0(11.4)12.9|14.3[15.7|17.218.6|20.0|21.5

90 6.7 81| 9.4/10.8 |12.1|13.5 |14.8 |16.2 [17.5|18.9|20.2

100 6.4 7.7| 9.0[10.2|11.5]12.8|14.1|15.4|16.6 |17.9 [19.2

200 45| 6.4 6.3 7.2 8.1| 9.1/[10.0[10.9 [11.8[12.7(13.6

300 3.7 44| 52| 59| 67| 7.4 81| 89| 9.6 10.3[11.1

400 3.2 3.8 45| 61| 58| 64| 7.0 7.7( 83| 9.0| 9.6

500 29| 3.4| 40| 46| 5.2 57| 63| 6.9 7.4 80 86

1000 20| 2.4 28| 3.2| 3.6| 40| 46| 49| 53| 57| 6.1

*Represented by the percentage of the ratio of the error to the mean diameter.
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Fig.1. Map showing the research point. Using the 1/10,000 topographic map Tachikawa published by Geograph.
Surv. Instit., A-B:locality of cross section in Fig.2-b.
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Fig.2. Characteristics of the studied bar in the Tama River.

a) Plane figure showing four areas classified based on the diameter of gravels and the volume of matrix of the surface
sediments. a:A area, b:B area, c:C area, d:D area, e'area reformed by human activities, f:slope between high water
channel and low water one, 1~11:localities of cross sections in Fig.4, X-Y:locality of the longitudinal profile, H, M,and
L:sampling lines.

b) Cross section along the No.9 line and its extension (the A-B line in Fig.1).

c¢) Longitudinal profile of the studied bar along the X-Y line.
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Table 3. Classification of the bar based on the sedimentary
condition of the surface sediments and on micro-topography
of the bar.
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Fig.3. Relationships of the two classifications of the bar between the previous studies and this study.
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Fig.4. Cross sections of the studied bar.

Localities of cross sections are shown in Fig.2-a. A, B,
C, and D indicate four areas in Fig.2-a. I ,II and Il
indicate zones classified based on the characteristics of the
micromorphology of the bar surface. A symbol such as I 4
indicates an area determined by the combination of the

above two classifications.
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Fig.6. Size distributions of nine sub-samples composed of
100 particles.

Md:mean diameter, S:standard deviation, Cy:coefficient of
variation.
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Table 4. Results of F test on the variances of six samples.
Italic numbers show no significant difference of the variances
between the vertically arranged sample and horizontally
arranged one. Fux(0.01)=1.60.

I« ZONE Ie ZONE
M1 M2 | M3 | HI H2 H3

M| — | 7.30]|1.82|2.55]|3.55]3.63
I

M2 — | 1.4011.96|2.73|2.79
ZONE

M3 — | 1.4011.95|1.99

H1 — [ 1.39]|1.43
Ie

H2 — | 1.02
ZONE

H3 —
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Table 5. Results of t test on the difference of the mean
diameters among the samples from the I . area and on
that among the Il area.

1. ZONE D= ZONE
M1 M2 M3 H1 H2 H3
M| — X X H1 | — X X
Ia Is
M2 — X H2 — X
ZONE ZONE
M3 — H3 —

X : No significant difference
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