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Proposition of Mathematical Distribution Model
to evaluate Error of Grain size Parameter

By Hirokazu TAISHI

Department of Geophysics, Faculty of Science, Hokkaido University
(Received December 20, 1976)

A mathematical distribution model conformable to any grain size distribution is pro-
posed in oder to evaluate the error of grain size parameter computed from size analysis data.
After several normal sub-populations are separated from the grain size distribution of a sample,
the distribution model is composed as the superimposition of their normal sub-populations.

From the examination of the models apllied to various samples, the results as the following
are obtained;

1)If degree of comformity (¢) of model is under 0.1, the model may be used for above
purpose, where ¢ is decided as the conformity of model with sample about grain size distribu-
tion plotted on log-normal probability paper.

2 ) Model is well conformable to most of polymodal distributions as well as all of
unimodal ones, then the degree of conformity of the model is under 0.1.
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Table. 1. Procedure for composing the distribution model of beach sample (X-7) .

Grain Distribution . . Separated Enlarged . Distribution
size of sample Devided point frequency frequency Normal sub-population of model
Fs Ts| p? p?’ fs fe i oi  Ri Fm Tm
P % = - % % % ) s % %
~0.50] 0.017 —3.58
0.0
A—025| 0.040 —3.35 (po') 0.040  23.456 0.040 —3.35
0.00| 0119 —3.40 0,119 69,723 |S1—0.140 0.202 0.171 | 5195 _ 3703
-2.93 0171
0.25] 0.242 —2.82 o) @0 0.071  5.329 0.236 —2.83
0.50| 0.788 —2.41 0.617 45934 |Se 0517 0.165 1.342 | 5'gly _ 5y
~2.61 1.513
0.75| 2752 —1.92 (P) (P 1239 9.492 2.646 —1.94
1.00] 9334 —1.32 7.819 50905 |Se 0.960 0.16013.054 | g 4] _ 7'z
—1.06 14.567
1.25| 21.482 —0.79 @) (@ 6.915  13.122 21.026 — 0.8
1.50| 54.925  0.12 40.385  76.597 | S+ 1.402 0.13552.688 {55 5] 13
0.45 67.255
vl e o | ™ @ 10.686  37.207 77675 0.76
2.00| 04,205 1.57 26,950 94.066 |Ss 1.793 0.13328.649 4549 1 58
1.74 95.904
2.25| 97.175  1.91 () (o’ 1271 34.769 97191  1.91
250| 97.312  2.46 1,408 93.213 |Ss 2.302 0.133 3.655 |g9'397 2'5]
2.62 99.559
215 00725 278| Y (b 0.166  75.408 99.723  2.77
3.00| 99.767 2.83 0.208 95.080 |Sr 2.572 0.259 0.219 |g5'758 283
2.84 99.778
(p7) (ps")
3.95| 99.789  2.86 0.011  4.666 99.785 2.85
250 | 99.824  2.92 0.046 20450 |S, 3.509 0.190 0.222 [99.845 2.9
B 3.75| 93.962 3.37 0,184  82.819 99053 331
100.0
(ps’
4.00] 99.990 3.72
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3. Table. 2. Degree of conformity of distribu-
Table 21z, ZNLDREHINT 2% tion model and distribution type of sample.
GHETNOBEEE cOEERLIZ. & , Distribution Degfree
. - . s - Sample No. type 0
7z Table 2izi%, LT L 5ic 2212k of sample conformity : ¢
E N RBORBEESHAOTWL RS X—1 A 0.068
RTWa, Tabb, ARZILH 2L X—2 A 0.10
X— 3 A 0.043
¥ — I S
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HEAI/ANE 2 LD B TV 5 R TH X—10 B 0.026
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] J— Y >
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DO BEN AR TH L, X—121F X—13 A 0.036
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X—15 B 0.028
- 5 7 3R AR S
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WIZBEOFE LTHRL7 X—10 &X X—17 B 0.044
—1913, TNFNRKEIKRE W, S X—18 A 0.086
o . X—19 B 0.028
WEWEERFo L, AT 1oL 2B X~ 20 B 0.0086
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Fig. 2. Grain size distributions plotted on log-normal prpbability paper, for beach
(X-1~X-10) and aeolian (X-11~X-20) samples.
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Fig. 3. Histogram of grain size distribution of sample.

Ex o N T, ASEmA Il Tvd, 2o &) HFAITEm 2 E|EL Tilidm 1>
irEEz, BREIELE,

BT, BEE c LRBDKBEEESM UL 2 4b¢TTable 2 2R2:, AL DL BRI
A, —HRENC cHMEAVNE W E WIS BB ETZ L ). 2T LI, WDBNEEH Y 5K
Y WKEBRESHERTRENLI Y, FHETLOBAMSBL LT b e RTLnEE
Z6HMN5,

V. 2HhEFLVOEBRBRR

FHET IV, RE T A —DBRENOBFHNCHC R LN TH B0 5, RBEORESMZS
FHETNDENKE CEETREVG 2 ERBIC, FHETNORE ¢S 4 —F—DE LR
DEMUTECZEHNLEF L, THOZEERIFTTEHDIL, BEETRDOLRE ST A—F—D
TUNEC L 22 2B/, 28, BRI ENZENL D LERIL TH S,

Fig. 4 3@k ENITY N EIC & 2B MER 2 FKb LR TH 2 (AR REHC DV T, SIS
METNMIDOWT), Fig 4ick 3 &, FHETNOEKE L RBOZN L 23Tl i L
TAHBE, X—T7RX—19D & S ICHEIITIFT—KL TV 2HAE)E, X—18D L S icHEHIE
ToTwaiGab)e b s, L LBEOHA, SHETNLDEKEHIITY N EIC & - TELT
SAENS, ABDZNEHEUPL TEY, Sz L WBENVEEAA» FATHERCH S L H IR 5,
UENEE L, @D ) uFa, TOGHET LR BKEDOBEORTICHWL ZENTES



RFE T A — 8 —DRENEFNCH O AEFN L 5/ €T OIRIE 103

EEZB, 7200 ) LBATYH, FOTHETNVREBICHVEZI TR EEZ 0L
9.

NIRRT A — 5 —(2D | L
Th. EKEOBA - FH o | m&m%u@% -
LB EITE - R, B T, :ﬁm
X— 4 DHIHEFNHEEIR Ty
BIL T B L %A 72 L [ S,

W3, TRToOZHET L ° g 0 g, {?
LRowbseutnsI | P ]
WRERLIZ. ZOZ EDD, T T
X— 4 DGHET NS OS5 | et 9 X-s

WEF, BET A— | e Q... L 9..

5 —DBENOBFIH LR Bl
prEIbLbND, 1 ok ST ]
ETFNORBE T A—F—D 5| e o
Erboz usEize, £ 0| S
BNECEELLMMETL & R ;:i ..... < {
DBERE cOEAVNECTHL | —,® o . e
EVIBRL R R E 4 b e o 2o o -
N7z, Zozers, RS ) R, St e
M BAMEFAORE S | e .., Xg s
Ay BT B A E R ”mmwmwm%mmijo
bTHE, comThES S e xtg
brrhcapzeBens, | . s : ° o Ty - -

U ED#ER, 6, 2HET 3 F R S 0..® : °
NOBEE cOmHOLILT | e X-tg T ?
%biE, ZOFHET LR R o
HOKIR 5 2 — 5 —DBE ' It S o
DBFNIHC B ZENTED L
52 L9 (Table 2 ), 0.0 .2 NA .6 8 1.0

I, Wht 2 oL Truncation level (%)

FHRAN R REESHERT Fig. 4. Variation of moment sorting due to truncation

S (BR) 04515 E FUL, level, for sample and distribution model

Wa 1>y (AR) 74
fETF LY LEEMESTEN



104 KHF £ M

BB ki~ 7z, LA L Table 2i27RL 2 BRIDRB O T NN c DfEIE, T DOKE
5h 0.1 AT TH B, 5> TJONES(1970) i, K/ ¢7 A — 7 —NEFELBRET L RELRIE T
A= —DfE%k RMEL 12012, ARDL ) LHBOKRESMHIIITTLISESSI L LI LN TE
5, HOIBFWMLTHETVERELL, EENMMET MG, BED L) L AMOKES
CIERTEZVE W BRREEF - T, SEEESRERLGHET VL, JORFHEL
"RT2LnEEbNS,

V., ¥ & 9]

1), EEOKRESHICEES LB HFN LS ET N EIRB L2,

2). M ETNERNTRIE ST A —F —DBELZRTLIRL, T T NOBEE ¢ DIEIL,
0. 1LITFEEZ LGNS, 72720 i3, ERBEREHE CHl - 2B BIMEE L GHET LD EN
EDER LI ODDEES L RIML2HED, ZOFHICBITHEEFEREL L TEREND.

3). KIBEESAH 1 OOl RTREBHINT 29T L0TLE, £/ 0 Wb 2o
Llk®d BB 0aAG €T NOKEBSIE, cOEHO0.1LUTICAY, FFETLEH TRZE T
A—F—DBELZRIFLL ) T84, RBOKBFTHNET—) T4 13» L VB L LY
WweBbns,

HBE AR EOIHL, ARTHE £ L Cora 2022 bk B 5 b R IU BR#RIR 12 R
LEd,

X L

HROIES - BIFEA, 1974, IPROMIIC 31 2 ARR N & OREMRUC DT (I1). #EEE, 47, 545554,
Jonges, T. A, 1970. Comparison of the descriptors of sediment grain-size distributions. Jjour. Sed. Petro-
logy, 40, 1204—1215.

RATFEN - BAEE, 1975, HoORBEIHY L BHRIRORE N Con T, BT, 9, 122123



