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COMMERCIAL PROPRIETARY
PNC Z]J 7692 97-001
MARCH, 1897
Makoto Yanagida *
Collecting Data for the Evaluation of Landform Development

The landform evolution that progresses with uplift and erosion can have hazardous
effects on the man-made structures during a long time period. Estimation of the
landform change related to the uplift and erosion, therefore, has a critical meaning in
order to evaluate the long-term stability of the site. The purpose of this study is to
establish the methods to estimate the original slope of river terraces (as an indicator of
tectonic movements) and the rate of decrease in the volume of mountain mass (erosion
rate). We surveyed the grain-size distribution of deposits on river beds and examined
its relationship to the river bed slope and the flood level (1). We also estimated the
erosion rate from the relationship between the amount of dissection of river terraces
and the age of these terraces (2).

The average length of long axis of 10 largest sediments within the area of 25 if on
the river bed was taken as the representative value of the largest grain-size at the site.
The bed slope of the 400m long reach including the point of grain-size measurement
was measured and the flood level of the site was calculated from the flood data. With.
some statistical analysis the largest grain-size distribution appeared to have a positive
correlation with bed slopes and negative with flood levels. The multiple coefficient of
correlation is 0.58, and particle correlation coefficients are (), 86 for the bed slope and
-0.79for the flood level. This indicates that the bed slope has a stronger effect on the
distribution of grain-size along a river, but the flood level, which should have a positive
correlation with the size of transported sediments, has no direct effects. The results
implies that the original slope of river terraces can be esﬁmated from the distribution
of grain-size, although the analysis has a relatively high level of error (about +50%).

The rates of erosion were estimated on the terraces of known age in the Miyazaki,
Suzuka and Tokachi areas. The average erosion depth was obtained for each 250m grid
by comparing the heights of the summit level plane with the real topography. The
erosion rates are the largest in Miyazaki and the smallest in Suzuka, and they show the
tendency to decrease with time. The terraces in Miyazaki, the estimated age of which is
15,000 years, has an erosion rate of 0, (18mn/y . The average erosion rate calculated
from the volume of alluvium in the same area is (J, 66 mm/year, which is about 37% of
the rate estimated from the terrace erosion, This d_iscrepancy is probably due to the
exclusion of materials flowing out to the ocean. The difference of erosion rates among
these areas can be explained from the differences in precipitation, uplift rates and

slopes of ocean bottom, but no clear explanation is possible yet.

Work performed by INA co. under contract with Powér Reactor and Nuclear
Fuel Development Corporation.

PN C Liaison:Tono Geoscience Center Geological Environment Reseach
Section Osamu Fujiwara.

*: INA co.
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1B 5 THRAR | £R (#EME) BE®EE B

%ﬁm'}g% 19.4m >6, 500 & 2.982 mm/y .27 ~0.35
KB 20.5 m .24 ~0,58
THA KR 13.3 m .12 ~0, 21
THRRES 38.0 m .21 ~0.30
KW E 17.4 m .13 ~0.19
BA L kA 14.2 m .44 ~0. 62
iy EiEe 16.5 m 60, 000 4 0.275 mn/y .28 ~0, 40
EHBEA 18.9 m .27 ~0.30
B HEEA 8.9 m .17 ~0.66
T e 16.6 m 13 ~0.14
T RA A 12.7 m .27 ~0,32
iy BiEE 12.6 m L12 ~0. 46
REBE 7.8 m .21 ~0. 40




RI-1 (0) R EIROAE (£02)

s i FHRRE | FR EEE | saxE | a4

B E 13.4 m 0.03 ~0,13
BEFI| 3% F s 7.5 m 0.32 ~0.41
REBS 11.0 m 0.18 ~0. 40
By RBE 12.2 m 0.14 ~0.22
B i 15.9 m 0.28 ~0. 48
S8 F1EE 21.0 m 250, 000 £ 0,084 mm/y 0.18 ~0,31
THES 13.4 m 0.04 ~0.18
)N EE 13.8 m 0.12 ~0.13
MR B 9.2 m 0.11 ~0.15

XKBARORE, BFEBLUENRE, HERER1995) (5550 1 MER REE
RUBHE] 015, REKOBFRBISATHRNE, BELERIER E<ThH
23EBbha,
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DB ENDPTHR 2 DEEFEEOERITAEETH 2, SF. FEADHEHS
Plzihid, A—HUusic o9 3 2E—HED SR 2BEROEAMEEIC DWW TR,
R EOHERER DB X 2EEREOBNWIZRAGEIC R 2 L XN 2,
EEHEEPEEDIEDICEN TN B2 T Dk, OREIhAREHEIRD D
BBV EHEENSIEZLF &, ORIIFEIEEREISI ST 5 EAER
ZDHDPNE R >TNKEWIBZHFD200H 5, QDEZFICoE. HREHS
FAEORHRIC B TEHEEEERERERIC L 5 T FF—FD@EIC 22 L FHEIN, &
7oy BOMEE S EWVIERZ LT 3 &, EWHEROSPEEINAREEE (&
) PREVEDIERAHEFIREILBETTHB. LELEDS, 8757 FTRS
PED, BEEFHEEFEHFOMETLTARE . HWIEAEDRAEFEENZEN L D EH Ui
HOREHREZE FE2BHEDR0. Fia. BROWHEEOS B R L b 2edEs
REVEWSHRARE, EOHERIOERDPL DH LWEEZ®RI L. FLAYELhAED
o/ (FEEEOHEE, SO 2%5-1, -1 57T . BEEEMEOIYhES
HEEMRLTEZE2HATICEODEZFDAPRYTHZLEDNEH, HHHD
RN EDICHEIZERR . RIS, AR, FEMED ULIE-> ThiniEE
WDWTIE, SHENSEREZRBRELFBTH D, BEOEEEE L /X ERET
UTCWBAEEEE S %0 2D LS RAGEENE 2 SN BES (EEOHREECBITZE
oD I, R 1, VImaE, sHElmEss Tkn? REOHER) & MR
272770y LTORWDT, QDREDNHZELTHT LTI TH B EEDbR
%



Ri-t SREHORANE, EAME X EROBGR (ki)

B (2HEE)

BED | HY | THRAR | SEEK | BamE

kn? i 3 nm/y mn/y
1 & 044 1R43 | 560,000 | <0, 027 _—
IE | 62,25 2854 350,000 | 0,082 0. 03
WEm | 49,83 7.08 175,000 { 0. 040 . 08
VE | 40.56| 475 [ <155,000 | >0.081 0. 05
VE | 5244|599 75,000 | 0. 053 0, 08
VIE 013 0.50 45,000 | 0.011 —_—
VIE | {438 1.88 25,000 | 0,114 0. 14
WE 10018 .68 10,000 | 0.268 0,23
X & .88 2.3 5,000 | 0. 448 0. 34




®i-1T EREAORAR, RAME LEHROBER (Ski)

BEE |EH | THRAE | SBFK | BAEE | A (GHEE)
km? m gz mm/y mm/y
Tm | 12.00| 26.36 580,000 |  0.045 0. 04
I@m| 0.8  11.57 250,000 [  0.046 —
M | 21.38( 13.32 195,000 [ 0. 068 0. 07
V@ | 39,44 9, 45 120,000 | 0,079 0. 09
V& | 66.31 12. 06 95,000 | 0,127 0,10
VIE | 36.00 7.76 70,000 | 0.111 0.12
Vi@ | 17.56 5.60 65,000 | 0. 086 0.13
Vil 5.44 8. 02 30,000 | 0. 267 0. 20
XiE | 385.81 4,18 25,000 | 0.167 0.22
X@| 5.75| 4.97 20,000 | 0.249 0. 25
X1lm 7.19 1.53 1, 000 1.530 1. 36
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AESEBT2REPRAOERVET IMMIEEORLE M2 -0, IEEIE &5
ETF SRR EMFEORMET oz, WEARR. OETKORELH L WELER
PRI DREBREHLIALTEI L b, ‘(2)11@9?2@0){%%:@&&1&% © RdE - i &
OEBREHLNPITEZILTH B,

BRESEZE SN (T, RGN, BN, WEIIAR, B-EIIAR) KBWTHFo
o TOMR, ZfE HNCHBELARORERBIEETL, HEEOS W EMHET
YREBECHMBERERKO.TIZT T, —FH, BELAMOHBRETOAINTED >,
KUOREHIAMORENERIZ I LIk, BAKE B 2BEAFRARICL -
THXEENTVWELEIBNG, LPLEAFHROBER. 0cn0BhrofiEZah 28K
C0cmOBEP SR ENZARPEACCHEIBETLI 2N,

EREREX. BE, K&, BEOER5 8K (HE, ANRH, \F, O, #i,
WA, REE, TH) KBWTTok. 2OHKE. BEELABCELEBIIEBERY
EHEHPTILDBOONE. . AFW, B, BEE (BRILE) oE-E2e
BEFNSSRDIZLPELPIER . B TBCEY Y TVEDBR+HTHBH. X
PRPRGECERZBEN 223 CERT200LE15N32, BDERELPLRIEBRE
HES LELBLERR, RAEEEFOCONEHFROIBAEELEHETI2ERLEZ 5
n5. KPEHRPLRZMEEE AFHBS CHB LR, ARRERLGOMEL., X
HRERDOBESPEREAEEREL VI L EIbN 3, AW, BARICSOVWTEZO
REOREIUTHTH2H, FFLEEHET LR V. BAEENELAS P>~ MH
il (Aso—- 4 KPRERE) OBEX9 FEBMICHIT 2EHMEIT0.66m/yTHD . B4
BEDPEG hSPobiE (FRUE, 0.018m/y ) ORSTEOEER LE. - OfE
. REREAPRRIILIIERT2REEEORENCTHITREMSEI LN, SEER
DHEBLELEDI D,
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#x  BHIROBRKE (F4E)

Hk | Bk Eun | UK | Bk oo | HE | Bk B
== 965.4 | FEFIE | 1215.6 | +BE 948. 5
NFHE | 12444 | #AK 1028.5 | $4%8 1730. 4
NP 1049.5 | SR¥EE | 2380.6 | EIF 2443.5
B3] 1200.7 | ¥ H 1837.1




® tTHBHSOREEAER

BRE Eun/y | B8 e ‘ BRER
I 0. 082 0.007~0. 030 60~130 ' 350, 000
I 0. 040 -+ 0.007~0.070 20~135 175, 000
VE >0, 031 0.002~0. 130 15~120 <155, 000
Vi 0. 053 0.004~0. 070 25~55 75, 000
V& 0.114 0.006 15~40 25, 000
VI & 0.268 0.005~0, 050 5~25 10, 000
IXE | - 0.446 0. 005~0. 100 5~10 5, 000




® SHEHBOBREEAE

BEEEow/y | HE ) BilEHK
I 0. 053 0.011~0.088 | 10~100 180, 000
I & 0. 028 0.009~0. 207 0~50 110, 000
V& 0. 031 0.005~0. 140 0~25 60, 000
Vi 0. 059 0.021~0, 080 5~15 35, 000




# 2 EASROBREEAE

fZ A% Eon/y A H BiRF
IE 0. 045 .027~0., 125 110~230 580, 000
I 0. 068 . 003~0. 160 55~105 195, 000
V& 0. 079 . 003~0, 022 20~70 120, 000
V& 0.127 . 003~0. 027 5~75 95, 000
ViE 0.111 . 003~0, 026 10~45 70, 000
VIE 0. 086 .016~0. 027 20~30 65, 000
VI & 0. 267 . 002~0, 062 ' 10~35 30, 000
X&E 0.167 . 009~0, 028 5~60 25, 000
XHE 0. 249 0.013 20~30 20, 000
XImE 1. 530 .019~0, 022 5~10 1,000
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REHEE
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B ER

RS

R A E

0.178

. 002 ~0.003

5, 000

ZAAE

0.228

. 009

~ 0. 080

5~10

10, 000

NF KB

0,570

. 015

~0. 080

10~40

13, 600

LI

0,048

.013

~0.029

10~15

25,000

LHAWE, KABARGEERT

0. 095

.012

~0.033

10~25

33,000

LBHE, REFHE
REE, $EEE

0.019

0.012

10

70,000

S RE

HhhmE, BIUE

0.038

007 ~0.133

20~30

130, 000

i R
wiEAILE
BHEKAKIE
#RE

RBSTAE

KBS LA

HIVE
H I &
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SR E




# NFREF2HABRFRERD O QAR

Ef | HEERS VAL BREEE

ANEH 1 0. 057~0. 060 0.140
B2

K 2 0. 080~0. 100 0.112
HETE

0. 40Ma~ 3 0. 057~0. 230 0.118
0. 25Ma

4 0. 080 0.037

5 0. 160 0. 064

6 0. 200 0.063

7 0. 200 0.075

8 0,170~0. 240 ©0.095

9 0.130~0. 180 0. 240

10 0. 080~0. 130 0.170




