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This paper reviews tectonic uplift and surface erosion within the scope of intermediate depth disposal in Japan. With regard to the
endorheic area in the middle reach of rivers, sediment supply increases during glacial periods while the riverbed is eroded during
interglacial periods. The erosion rate is almost equal to the uplift rate in the long term, if the same longitudinal river profile reappears
in the same climate period beyond one glacial-interglacial cycle for about hundred thousand years in the area occurring crustal
movement. However, the erosion rate is higher than uplift rate for interglacial periods. Therefore, for interglacial periods shorter than
hundred thousand years which corresponds to the evaluation period of intermediate depth disposal, the maximum erosion depth of the
riverbed may have a large impact on the disposal site. On the other hands, in the lower reach of rivers near the coast, the erosion rate
is higher than uplift rate for glacial periods with lowering of the sea level and the base level of erosion. Therefore, the maximum
erosion depth may have a significant impact on the disposal site for glacial periods shorter than hundred thousand years. For evaluating
tectonic uplift based on the previous studies at disposal sites, it is important to examine the applicability of the data considering their
timescale.
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Table 1 Time scale covered by spent nuclear fuel disposal assessment in other countries.
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Fig.1 The development of riverbed elevation influenced by climate change and uplift [25,31]. For uplift evaluation in the middle

reach of rivers, it is necessary to measure the relative elevation of fluvial terraces of Marine Isotope Stages 2 and 6. With

regard to the endorheic area, sediment supply increases during glacial periods while the riverbed is eroded during

interglacial periods. The surface erosion rate is almost equal to the uplift rate in the long term, if the same longitudinal

river profile reappears in the same climate period beyond one glacial-interglacial cycle. For uplift evaluation in coastal

areas, it is necessary to measure the relative elevation of marine terraces of Marine Isotope Stages Se and modern shoreline.

5.1 BMEBOREICEITIBER

YRGB B 0D B P I IR B4 WS HERS U 7 Uk e B
DRERENHERE L CW ARG Y, HEEOEE L —E
IR B2, [ERRE O EMRE S A BEY T, BELE&
ENbEREOBIEEZ —EE L THREROIE L LIZ5G4A,
ZOMEITER S L DTG & 72 5 FATHetEA & 5./ -
MTHI[32] T, MEOHEEZ A #8201 m &2 (),

B:#&#+1 m B (1/5,000 HITEN SO L0 2 YY)

BIOC:#EEE10mERE (125 THERN S Oftsk & 0
) LT aTLTEY, BEBRBIOC O
T, WEEOE S ZIEMEICITERIIL TR S PN K&
W EICHEENLETHAB[32]. TDD, kR AW
THREEZRET DEIE, BEKZICHERS L 72 HERk)E 4 bk
Wiz, BEKIEOITHE (IRITHY &7 DM OB & BT
MEEOLREEEROIEEL TALERD L. T O

BAEOUFE & E & el 2 72012, IEMEIZIHTTHRZ RS

DHERH Y, INTHROBELE LT, BRI, /v,

NRUFEOMERY v a B PV HEOILA BT LN DN,
IR S TRl - BIRHERM b H D (B2 1X[32]%) .
TN LHEREM OB AR T D200 Y 2 FiEE LTT
HEREFRARAT 23280 F B v (B 21X[37,38]%8), IBITHRE D&
GESC, EOHS TR LIZEEOR—Y v 7R BE b

-
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WA & 72 DA - RIRHERBW A RET D, OB, #i
I - BIEHERY K 0 GRS CHERS 3 2 SMEHERS ) % MR TR AT
LR LSS, BEEZ /NS 2 REMERDH 5.
Fio, FEAUEE IR - BIEHERY LR LGS, MR
PIMKICAFES 2 FREMEN S 5. HEREFMT 21T,
FEHIFED 2 b Wil B A HER 3 2 P IEIEMIECH Y, MM
PR TODIITEHTH L2, wBEICED LD 2
THNFIZ N HE OO (B ZI1E[32]%), MEER-> CHRED
LIERMEN S DT DEENMBETHD. MBI T
ORMEFZS AT IHEAIIZTOFIELEE L, HBEOH
SEFET2HNERD D.

i & BUE OV & % i3 5 729 120E, MR T3
HERE U 72RO IER S O KIEL EORETNTWD
DNCOVWTHRABBETH 5. Bk oo/~ - BT H[32] T,
Chappell etal. [39] DX % FE A0 T, MISSe, MIS7 LT}
MIS 9 DK HER B %, BMEE A H+5 m OFLE THERE L 7=
LRELTWSD. F£72, MIS 5a B L MIS 5¢ DK HES
FBEIXEBOITHIRESZEIZLT, -15m & LTV,
FUTEERNCRDTAETH D & LT H[40,41,42,43]. —
77, Waelbroeck et al. [44] TIEATLE & KPGEEDHE K YEZ B
EHLROBERMKLEOBERIRENTREY, AR

-
—
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TWAHILT — & TiX, MIS 5e Dk EE/KETHI+6m,
MIS 7 DK AEITR-4 m L72> TV 5[45]. Ll ko X
2T, EOXMMEZRMAT ML > T, BEOHEKLER
FEiIEDLD s, FHMiZTTH 5 2 TlE, ZORERTR
HIENPD LWNEB X HND CMEESI AT 5 2 &b
HD. FE, BHTERVEREND D LHEITE DHAIL,
EOREEEZRE LRSI RPN LB/ D B X b
5.

5.2 HEREEITHEITITER

P b B % P P LS S D RIS, B RO & e
%Y DD HBIEE CORFOERMA NI/ 5. 1
BB UL, AN OWERE OHERBFARS ZAUTHEE L,
FlT TN KILR B AT HD ERTE S 2 5B i D JEERIE
THEE SN TE2[32]. L, w87 K LK OHEFE D HERS
TERWT—RIFEL, BRmEOFRKIE CHRBENZH
ET DRI, —HOBRENELR L TWGE, HibE
REMD Z LR D. Bz, A - BTE[32] TR, TEREE
ROMEEME 3 B Xy LT Y, FREBEmD ALK
B AR AT O A, b MFEE OV TSR
E1] LLTnb. BEEFRREDOIZ, BEOHEE
SIRT DB, FREOHEFEEICOWTHEET 2 LERN
5.

WA, R 2 % v & & (Optically stimulated
luminescence, LA T, TOSL] &\ 9.) ENHEFEMOFERE
WETDHFELE L TRELTCEZ BWAIEM461%). ZoF
EIL, R PIOSEICHETET DA% - Raz vy, H#
FEMORFETENR LT EEHE CX I RIEL LTHLNTEY

(B 2 1X[471%%), AAROUFRE: -~ FHF] S & 5 [48, 49].

OB, HEFREW R ORGSR S b ARAFT 503, B
TENGIBEITFERFEE £ OO ERNERH & 2D AkE
fif o7 OSL LTI/ <, BIEN LI B+ FaiE TR E
DR EHPH & 72 D KA & o 72 post-infrared infrared
stimulated luminescence (UL, [pIRIR] LW 9H.) ¥EEHH
D LB, BRTIE, RAEFEDKI (MIS 5e) & TOE
HBIRETH D0, 5k L0 R T ~DOFEBI 3 %
% Z & T, /N - HTHH[32] 00 By A 2 MfisE L 9 2 AThetEns
H5.

6 KEEENSH

AETIE, ZhETOWNFEFZME->T, RENZRELE
DZEMIAG, 78 5O K0 B sk 72 Z2 04 ks L O
AT DOWTHRIIT L, B T FESE R I BT D el &
FEAMIZ AR B 22/ « B A 77— )V O REE S DWW TR 5

6.1 £EMLTEEEOZEI M

B LA (12.6 TTAELARE) O FEHMEE - JRREIEE
i, MEBRRORMZENMAZERICLD HEHY —7
Ly b 4, AARYIEEMEBREOEMZEN, BARMEY
2] O MR S FIK 10 FEF OMRERE ] TrRaSh
TUWA[50]. ZAVUTHRFEIEM[1] TR SN TR 10 TR
B 2 B A G OV EE AT E - WE#S A O T
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— X EBMLEZRKTHS. £z, HWEV—T7 Ly k4O
X 5 13EER R~ ZR20]0ERI T LR STV s,
NS ONIBEFOSR HED b RS ET — % %
VS, 15 THIFERIO 7Y v K (B L% 20km W) TK
IRENTWTC, ZOHUIRO R 22 L 7 % fesB 3~ 5 72
DITIFETHD. LaL, FEEEET —Z OBFE TRk
TLICKREL BTS2, TAEOTRTOHIE
DOHERBITREN TR, Z070, BiE s Tt
PEFEIE R & FEhid 5 & &, O Hk CE I Ok B
LB 2 DA REMEN B 5.

6.2 M ERED ZRIN T LB A

T ZTUE, L0 B M 2R B B D ZE R S A I O
T, /b - BPE[32] 26, W7 — & BN B E e B R
Higk (1/20 750G CFHE, BRI LORER) ki) 5k
LR D, M Ert Al B3 2 22 oA & R oA OB
BERIZOWTERT 2. 7, BEosmnilick s sk
EIHREIZONT, B EOEFRE 1 0T —ZIZONTE
L 7= (Table2).

I BIEEEDOE VKA THh MRS T &%, BN
FERAEREHE LT —2 Th Y, EREmMOT 7 7 03B
FEHEREMNIRAE & BV 3B 2 EHE 5 A0, B mHEf
Wb 5 VIEE EOREHE AWV T b - AR E R R
HEEROBBRENREHEE LS8N T 5. £/, B
AL MIS 5a @ 8 54T, MIS Sc @ 10 J74H(
MIS S5e @ 12.5 Ji4ER], MIS7 @ 21.4 Ji4ERE], MIS9 @
32.8 HEERTR LONMIS 11 D 40.6 FERNCHLE TE 55—
BZaERGE Uiz, BB &% #HET 70O R OEE
WCBET2REIZA BBIOCO3EMTRENTEY,
Table2 Ti, T _XTOT—XEHHALTW5H. Hillks LT
11720 SR & 0 BEEMZR 1/5 TR Z SR L, Z 0%
FHN OB H S TR SR O BN TV A EATE, Hob
BERKEEZNA T TORE, —HRIZT RO LT
LZBPBIFFOMEETL TS, < DOF — X 13/ ME & i
KEDOZEN I/TFTEUT THDHN, HEBRENWT—AHLF
EL, FHXED MIS Se 13 2.4 - 12.2 m/F4E, BERXED
MIS 5e 12 0.5 - 6.8 M/ TETH 7. ZDOIEMS, 157
X & W D HEERASROHIBH ISR C b MR S AN R e 5
I OFENRD HID.

LB RIZERPRENRRICTHL BN LD
HY, Table 2 TIEIMISSe TN LD BLH LT —F2HK
FELTWD. BEEEDOFRFRZ(LEZFTMT 572®, MIS Se &
DB LT —F L MISTLUHIOT — 2R ELLHH LK
TG EETEEE, ERRIXINE, HERIER X OEEREIC O
T, FBEERFENROMELEEORKEE R/MEE T T 7
IR L7z (Fig2a). Z 2Tl BEOBBERNH LW
CHERHE R H L 2o TOAHABEDONS. bobb
BHZE 72 DDV NE T, MIS 7 2541 7 m/JF4E7E728, MIS 5a
T, HREN IS FFEEZZTWD, ZOZEnb, &
RN EARIZ L > TEL T HAREMER H D Z L3R 5
5.

IIT, BEHBEOEENRLE N A DT =X DIE
M LT Fig.2 a LRERDOKI ZERL L7 (Fig2 b). Bt
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PR EE D3 < 72 DBAITE L </NEL o T s, Lk
DFERIT, BHT 27— 2 OBRPUT L o T, FEIHEERER
DOFRERNEALT D2 LHRLTEY, T—2BRBE DD
THETHLILEZLND.

Table 2 Regional distribution of uplift rate calculated from elevation and marine terrace age in the southern Kanto area. The
data source is from the most reliable data from Koike and Machida [31]. The uplift rate with no asterisk: Accurate

rank A, the uplift rate with one asterisk (*): Accurate rank B, the uplift rate with two asterisk (**): Accurate rank C

in Koike and Machida[31].

MIS 5a MIS 5¢ MIS 5e MIS 7 MIS 9 MIS 11
1/20 73 XM 1/5 J5 X Pkl (m/ 54
HE I 09-13
PEJR 15-2.3**
P 2.2-2.6%*
ey 2.5-3.0%* 0.9-13**
ficH 1.6 - 2.4**
T3 J\ BT 2.2-3.3%*
1 4.8* 5.8-6.1* 3.2%*
T3 25-2.9* 0.8 - 3.4**
4 24-6.1%*
il 6.7 - 8.5**
A 75
OV AR 09-19
SO G i 0.2-3.1* 1.3-2.0*
O R AL 27-30 09-14
HRL =y 16
- 3IN 0.5-6.8* 6.3
L3¢l 3.7 1.7 -4.6%* 1.1-20 0.6-17
/N 2.9%* 3.6%*
MUHE 5.5-6.4 46-87
= 6.4 7.9
it 6.1
M Fi7 13.1-156 24-122 6.7-7.7
3= 14.3*
E 7.1-10.8*
B L 10.2*
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Fig.2 The distribution of maximum and minimum uplift rates for each marine isotope stage. (a) All data (accurate rank A, B,

and C) is accepted. (b) Only data with accurate height (accurate rank A) is accepted [32].
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