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PHIHIBEEE S, KA T 2~8emlyr (n=6), #ih —fE T4~28cmlyr (n=11) TH 5,

—J5, B - LF 2002) 1E, BE (1998) LIRIFFREEDOE 2 512 & 0 g E O T IRHE &
FHLTWDD, (a) BIfEA O DUFRESCEIFIED 6,000 ALK SN b0 & LTER
FEEOBIBFEEZ RO TNLZ L, (b) BMEAEDH - T-1EER L F OO EE AR E LT
HZENHEE (1998) LH7en, BEF -l 2002) (2HS< L, WE AN D IR D EREDY
YI%IBHEE 3~10cm/yr T D, EEF - 115 (2002) OREFHFID—>, STHRGHAS S ZUT
AHEER S B O RN R > CFE%IBHE 2R T2 L5 7 em/yr (=400 m /6,000 yr) 127
B

17



O 0 3 &N W B~ W N =

e e e e
0O N N b~ W N~ O

AGHEE AR SOBRER AR s
A E TR - R

324 YARL—TAk

SRRSO S X O el X,  Hig~ =0 X5 (L - O, 1993) o 1. fdft - =k = - &
g « A v 7 Lekllsk) ofichr@Es 2 (1 3.2-3A), 2 OHIKORHSKIE, () His =fokil
AT D Tt EZICEEA DAL AT H 2 L, (b) ED FALOSBUK B ERSCHIZE
BHIZE DM HEERPEE 7 E D70, WhWwhH Xy u y JiEEE R L TN DT, KERER
HIF RO RN L, THD (U - T 1993), BISBHHARFZTETOM <0 #ifz/5mhk (f
KiEDy, 2010) 2261E, KR OHEH#T=Y), FEEUL (EFEIIHT<0), Mubfhmiciee
T, R ORE VIR NEE L TRET D Z ENHANRD Z LN TE D,

SCHRFRAT RIS 2 B T e AR E P FE 0D H AR CIE, 1980 AFRRR0 1990 A RITHEAE LT
MERABEOSHER SV TV D (BIIZIE, 1R, 1998 5 ALRE A AN FIZ 31T D KBTS AR IR
B2, 2000 ; B - (i, 2002), AGHERE B ARG 5 KBS SRR R Z B (2000) O
R ORI 725, HENFHIZISN TS AR 100 m® UL EOEEREN I Gl b s (X
32-3B),

STHRAAAS S M X O JEIVEEI 361 DU~ DA OV TE, BRARIFN(2017) &AL
HEET 2013) ITRSNTWDLHEDONLHET HZ LN TE L, WEMTV DD, FEFPEEA
FEDUREFRRND 15 km BENIZ AT D b D& X 324 17T, ZUH OUFERT Y OmifdE, #&
AIFED (2017) 12 LAUL, WD 10km? LT T, KEMIOSMEAHT % EHAH L T DY
GO ZDOWTIE, FEPRER AL RO AEIR L8R ORI BV THERRT 5 Z LN TE 5,
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A%

/’fff]ll! 7 5

Aér & PiP=/

O SEHARM

. BEELAIAE
” X ~
A Z 7
0 2 km A TS Y 7 e i/ BEK
— oW o | VY /id 1}

3.2-3 XEREAEXZRMEX ((EE) (2HTHTARAL—T AL ML H

(A) BRSO T R Y BERSE (LS - FBE 1993 ITEDEER) . XEFAEXZRMXIE, 1~5D
I RYBERDOSE M. & - —ta - TR - A7 LKLEES] (SBT3, (B) thdNYihfzndh
B, thd XUtz GIS T—42 (BHXFIERAMAZERT 16440 EAI OT—4 (RRILEKIFEH (2010)) 12H
DEER, BRREMONMAICOVTIEL, ALBERREDRICH T A RRIEERIERRITRESR (2000) 12F
D<K, HFRYDAFRDLTIE, WFE - BHF (1979) ITEDL, A=y TE L THIERS 1 )LOIEEER
REEZFER, BEEE TELHERR CBRRET )] ELEE) 12 AlE TELHERER CAlT—
2)1 (BLXZEE) (2, MERROTERAE IELiEER (TBRET—4)) (E1XkEd) IT&3<,
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JEEE AR SUBRER AR
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P |

o
7

= o §

— BEEND 15km B

e REEMASME

— BERMTANYDBEE (FKRIFH, 2017)
BEMTRYDBEE

EIE
%E tisEESH, 2013) |

2 gy
o /

FF AABA
Y8
= 4’: :

3.2-4 XHEHEXNFHR (BE) HIUCZORIMRKICETLHBERT Y
IEEEN (2013) EHFKEM (2017) ISRSNIZBEMTNYDBRENS L, BFHEMN D 15 km BRI
DMIDLDERR, FREDTHIRDEREL 40 m, FHHERORERIL 200 m, #ERES 1 )LOIEZEARKZ
A BEOFRFRIE, BAKBIFRFIT M7000 ') —X & AUVVTHER (— 1) BAKEEHEAGREE 2021006
5. BEAE ELHEFR (BRRT-2)) (ELXES) (<, #EANOTERE IELBEFRR (TK
Rig7T—4)] (BL3EH) IT&DL,

7

Do

33 =E - KELH
SCHRFRAD G X S OV D JEI IR D5 - K HELSENC B9~ SCklE iz, 2.2 (R LIZXC
BR - 72 OIUE - OB L E2— L, £, TORRE (@) X - FKEDZELL,
(b) HERBEDOZAE, (o) KM AREREN G, L FOFHIZIBWTRT 5,

331 KR - BKEDZEL

SCHRFAAS SR HIIX S K OV OJEAMIRIZ W CERMINS iTZE 2T LT 3THR - 77— 2 2R S
Nigmole, ZO—FT, FfoKFFER ORI K &A1 0 LT 3THR - 7 — X1
1, BZIE, AASIEZ RS LTAARIED (2000) otz 5t & L= HEiED> (2012)
N5,

WARIED (2000) 1%, FAEDIERMEAREE SIS Ok & ORIRRE KD, T DORIRRE ik
KIFEREA DI EAREHET — X T 5 2 & THRASIBIZB T 5 ok e oE KR
ZRMLTWD, ZIUTE D EEARDLE T 2R (b 43.00 °©~43.99 °) ([Z81T D5
IHEFEM DO RIRIZ—22°CTH Y, BIE (BAKIFH (2000) BEREST) & DZEL—94°CT
»H5,

F7o, AMHERGEDIG L 72575, BoOKBILARE O MK &I, Heusser and Morley (1985) 73
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KILEAC P CHUS: L7 IE 2 7 O OISO THEE SN TV D, T LD L, ik
HADHK) 8~2 TAERTE TOFFHIMKEIT~1,000 mm, JKIATBREE TR -7-#9 1 ~4,000 £/
>1,200mm TH 5 (FaRIEHy, 2000),

FA-EIED (2012) 1, dbmEAGRORRRSH bk 44 ©) 12O THER TSN T MIS
7 LIRS OREAZSEL 2T L, Z O DAY L ORSRT —H & ORI FE DN TR
FEEETLTND, THUCED L, RITAHTO MIS2 I8 DA EHKIRIZ—8~—9°CL, HFF
PIRKEIIHIE (HHEUE0 (2012) BERES) X0 1 720~750mm FEE D727z EHEE ST
W5,

332 HREOZEIE

OKIADIHRE TIE, A& 750 m LA B LN Bk AR T8 EAN 0, F DJELRD O IR
KA TR Ch o7 B2 LTS VN, 1990), 7272 L, (LAFEDKITERSR D /54 2R~ LTz
AAEIUACHI (H A IUAC 20, 1987) OSTHGRATRISHIXEDZ, 74 AUz vy A~ (k
IR EOAFAEZ R IACA RIS OO fERT 5 2 L IXTE R0,

ORI DALHEE DRt B8 & EUKITBREEIC O T, BIED & A H R ST » 72 L HEE
SITWD (NP, 1990), AFHEHE D BIERFRICH ONICREOKOMAERBUL, 74~V %
T LT HHEHHERNRTH -T2 E 25N TS UM - i+, 1991),

3.3.3 KiAIMEmKAEL E)

SCRRFRA S X dS L OV O JEL 0 Cl, MIS 9 (ISR EN D AlREMED & AR L 0 &
1 BV R B MRS STV D (3.3 ), ZORABREICAN, ARG Tl gt e
D 5 B MIS 11 LR DK K EE B 258 & LT, Hlifa oo STEk (Siddall et al., 2007 ; Spratt
and Lisiecki, 2016 ; Crevelingetal.,2017) (Z/R& 4172 MIS 11 DA =72 i@ O & ik U
EEEDELDER 33-1ITRT,

ORI - (2.1 J54ERT) & segrittomiims] (K 6,000 /1) (Z361F 5 AASIE D DK
YEREEIZ OV T, Okunoetal. (2014) 1T 0V ORI PRI (Glacial Isostatic Adjustment ; GIA) %
ERELT-D ORI TS, Okunoetal. (2014) DFEAIR Y 123 < SRR 5 3k
T G X DO KREEIIT OWEKHET, —128~—132m Th 5, seiittOEiFEmIc T HifEkYE
(2T, SCHRARES RIS X ORI IR S 7 3B % Okuno et al. 2014) 2> DRt Ht- 7,
PR T KRS, ORI W THOW B ITOKIRRZLET /W L > TR DM, 1 m £z
I3-1m TH 5,
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& 3.3-1 BEMRERGMUAIT— MIS) OFEREBKESE

Siddall et al. (2007) Spratt and Lisiecki (2016) Creveling et al. (2017)
MIS FR Tk 1E MIS FER k1 MIS FER k1
(TR (BfEH :m) (T3 4A1) (BEH :m) (T3 4R (B m)
- - - - - - Sa 8 —10.5£5.5
- - - - - - Sc 10 —11.1+6.6
Se 11.6t0 13.2 0to6 Se 11.9t0 12.6 6109% - - -
Ta 19.0 to 20.1 —15t0—5 - - -
Ta-c  19.7t021.4 =7
Tc 21.21022.0 —15t0—5 - - -
Te 23.0t0 23.5 —15t0 —5 Te 23.6t025.5 -9 - - -
9¢ 31.8t032.4 —3t08 9 31.5t033.1 —1 - - -
11 39.8 to 41.0 —3to0 18 11 39.9 to 40.8 610 13% - - -

ORI Hi 5118 (Glacial Isostatic Adjustment, GIA) #fi 1F 2372 S3V72fE, MIS SelDutton et al. (2015), MIS 111
Raymo and Mitrovica (2012) OHEEAH,
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FATE XK - TR DD
4.1 &R - L%

41 T, 411 & 412 IZBW TSR IGHHIX S O O JE0 Hs O BIE DRI BT 5
i« eI L O - I OWT, FEEA 7 —5] (100~10° A2 7 —)L, 10° FFR 7 —)L)
\THEE LR R AR D, ZHDOHEERERIY, BV A 77— LD b onh, T2 (a) Hi
BT —% (BHEEST—%) Offr, (b) HIPHENC L 2 5o E: ER ORRE - K57 -
PRI IEDN, FE< 4.1.3 T, STIRCIEE A2 2 & O TE 720> 7o UGS Gt 36 LY
ZF DJEIHSEOBAEDOUHRIZIIT B 105~1094FE R 7 —/L TOREE - EEO[EmIzHWNT, K%
RERLS % Hifig o0 B ARSI SV THEE L= R 2 b B,

728, 1°~104FEA T —/UMZEAL T, BEKREM () ZHEE L2, Zius OREKRFE-CHE
IRER], FEFELHITE L OBURN R TH D720, ML - RO - BEIC W TR E
BDZETTE R oTn, F£T7, 314 TR X 91T, WRUEZ AV Z 100~109%E 2 /77— L T
i VRO « IOV T, FEENT ORGHEMORIE TH 528, TR S HIX
(2B DWREEOSARII ARSI, EO0MEE LI E Y ZDndH 5, LiEr-T, R
WESEMEDBLEN D, B & W= NESRIZ I T 2 &R - ERRORHIICE S 7220 -T2,

411 AHERT—2 ICE D CIER - %S

(1) BFREST—H

[E] - HIPEBEO GNSS  (Global Navigation Satellite System) #5827 2 (GEONET: GNSS Earth
Observation Network System) O@LHI X,  SCHRGHAS SN S L OVE OJEUHUE ClE, fEFFEEAL
WEOES, PP ERALRORST 20 PP EREEEOMHE, SRR PEROFN G E STV
% (K 4.1-1), ZZTlE, GEONET TABIEHTUV5 GNSS BT —% (1B - HiFps « - Hkue
BT A —EA) W, B4R D ETAEE (K - R 2T,
BT — 2 2o, 2006455 A 31 H~2021 455 A 31 HIZEYS S8 15 GER Sy 07—
(F5 fif?) Zeftifl Uic, 15578 —% 76 [E BB K 0 AR ST D3 # A
RV TTHECRA ZEY MERE L., £ LT, EEIRHOEREI S 2 EER & LT, &8l
RO 1S FERI OB E A R, HONTAEREM 4.1-1 177,

BEHI 1S AR OBALEIZ DN T AL &, BT 1.8 em, 112 TiEf 2.1 cm, JATIENI4S
cm, HFITITHI 49 cm DFEEZ /R LTz, 2D ENnD, BFE 1S FEBOBMMEICE S &, BrRE
B5iY, AU~ AL U TR COME RN RE WLV D,

2EINETORMTA T T U0FED 10 FLLEREE L, 528700 GPS FEIZHIL L TWRN D &R0, HEiIL9 2 ML e
TN 72 D70 8 ORI AT OICEH LI A 57, 2021 464 A 1 H L 0IEREZBEL TV RHAZ
7y, 2021),
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WD = O 0O 03N R WD~ O

JEEE AR SUBRER AR
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*f—.';_rén- (masl)

1298
N

ZE i

X 411 BEFEEAT—AE I 15 EROLTEHE
EREOMAE, ELHIERD GNSS EHEA X T LAORERERY ., BARBEOXFIHIARA HFE
¥ 15 FHEOLTEEE (EEAAN+, AEARN—) ZRT, EREERICE, HERS 1 I)LOEFER
HIcE L tERHIERES T —2 ZAVTERLI-BEEE 2 ER-L 0 2EMA, BRI (EXiEER (8
FRT—4)] (BXXEE) (2, SAIE TELBERR CIlT—4)1 (BLZEd) (2, #ERANOTHRR
(T TELHERFR (THRRET—42)1 (BL38EE) 1E3<,

(2) KERET—2

SCHRFAAS R B HIX DM E T DA, —SKERDRE STV, 207, BIARE
U (1883 AELAKE) , B HIFRREIC 1 0 £ T40d0 T B /K HERI B O RS R S H S\ T ST e St
XIZEBUT BFE « PERE AR5 2 S IXTE 2R,

412 BREEBEICEDKKEIES - BiEE

() FAEAE

SRR ST HUX 2 B R PR S DI 2 x5 & LT R i X B2 R 5, MERkBE
T X I DVERIC 2 72 o Tl WERKE i ORI USORR HBE D 56 AL ATREE AR T~ 2 728D, YRk
BRI 7200 C7e <, Rk, KILERSIRHIE, /INERT & W o 7o g, do KOV - A - b
FEME & W o T2 ILEEHERTHE, M=V, Bk, w0 - 3N, B - Bk T o T
FEGHFERRE Uiz, 2SO, HIERORER, £3, M/ 40,000 550 1 (—#5%9 20,000
3D 1) OZEHRTE (1960~1970 FAUZE T HIBEGHRE) OIURGLHFHIIN A, HIBRPE S A /L DR
ENTRHIKNZ & &N D HTEDT 7 AT % —DiENZFEASN T To 72, BXNZIE, E BT
D277 5 T4 1 MR AE V2, Wiz, BEFPEE T, 2omfaEEAURICR OS2, AbHEET
IREEMISERANVABI L CUv5 1m A v =0 DEM (Digital Elevation Model ; Bl @& /L) T AH
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O 0 3 &N W B~ W N =

LW W W W W W W W W N DN NN DN DN N NN = = e e e e e
0 N N R WD = O LV 00NN DR WD = O O 0NN R WD = O

JeHEE R ENA SO A R
HAAE (FEE - 1RE)

T =4 & CSNRXP T A2 T — 5 (SR GRS FESERILI MR fiE L ——7—% (ROl #
HIHSEE R A GRR) ) 2RI TE D2 E0h, NS0T — & VT CS YA ko
HEHR 2m, FHERAR 10m OFERREZ R LICiFHERI A B L=, £ L C, ZOFFMHIEX A R &
L7l (MzfEe) 12ES%, KL SHBEHOSMAMER Uiz, HPim, HUPFEOHRIEE
2OV, BMTEEB IR,

M DX Gy & R DWTIE, #UZE O30 s B Omfeett, HBmOBITE GV, STRIZ X D
HE ik RS 0% OYFEE OHEFEFRICEE DV T T o 72, IR CIIRRS, MISSe loxftb g &
Bz HNDUERRE: i & OB AN U CHIZE OB IH B 2 KT L 7=,

WERKE: IS HD < 10° R — /L DR L R » BEldE ORIV T, (a) MBI D5y
i, (b) BUKHIOWEKEE LR, (BT 7 — 2P UETH D, (@) OFT—Zickd, 1EkL7-
HERL B FE I X A5 70 B e B - T2 R TR T o 7 VD@ L, BEFSCER « 7 —=Z IR SN IRTTRE T
VUVENE, B MR B 13 5M) ARV, BFPEEICRIT S IBTHRT v I OEE
OtV EIZEA LTI, ZORENEDRD 1 m A v =0 DEM [ZEESWTWD,  [E P
(2006) 1THAL< L&, ZOEIFMOEE EEERZ) 13 2m 28220 bDEEX Hd, b)
DT —ZZOWTE, Hlit %7, Cdh 5 Siddall etal. (2007), Sparatt and Lisiecki (2016), Creveling
etal. 2017) | IRENT=HDEHWE (3 33-1 £ 38332H), o7 —X 2T, HEEIZ
DUNTIX, HERREL LI D34 i B 7> 2 O RIBE i St b S A DKoM HEZ 2 L5 I 2 &
T, BEEEEIZOWTIE, FEEEEFDKIORM TR 2 & TRl LT,

Q) EREREROS &Y

BRI B e Xy, Rk B R OB, HEEnmX 42 22U 4.1-2, X 4.1-3, 4.1-4
(R, MERER ERIOREICIT, SRCTHRSNTWD LT (.13 2), L 7ehilEm58
DHID, MBI ORENREVDIY, FEEFEORHIIME S EE TOXBTH D, ZDXH
TlE, OVRBRRICESOMRE: mm2y i L (X 4.14 5 A Wik, B W), £ 6 Ot BUy,
%ﬁf@%futfi Wi HICI 72 2%, AN £ CHERkE: i ORGED RO bivsd, L
FED BALHRIS NS CTRREFI T, ALREORBIERL & FEFHIREDIZ 3\ CHERk B i O 7
AT EACRETIY, MR TR OFEED T B,
&ﬁ#%®$ﬁrki@tr;“ﬁﬁéﬁﬁ&ﬁﬁi4@ IZXTE, AFRETIIENMO D)
HIEIZ Hml, Hm2, Hm3, Mml & MRS, 25 OWERRE R O IRITHT > 7 VOSN3 AR I
ﬁmﬁf®f%% o TR Z /R, LLUTFICA T D530 & RISV T 4.1-2, l4m,l
4.1-4 g%<wvfﬂ3\5

Hml [ O53A71E, FEFPEE RO DB EIZNT GEFIIZEED B, LI ClIME
WNELRDIZERD B D, AFHEIC LD ITHRT v 7V OEEEL, 85~100 m Th D, BT A T
BT, BT OMEIISR <, i OR & &R CR SO MRV EERER E L CHFE S D,
Imﬁﬁwﬂﬁi FEPFIE S R PE O ASHED B IR ST CHEFIICEED B, ZNLIANCIER)H
WNTERD BN D, AL D IR v 7V OEREE, 64~T2m T 5, Hml [ & [FEES, i
@%@&%ﬁﬁfFéM5ﬁEw¥@ﬁ%m&LT%@%M%%@%%%ﬁJﬁﬂﬁki&D,%
Wra GEFERMCIN - 72050 ICEEEIMRAMESINT-H O LR BN D,

SR BINCT 5 2 L2 HEYE LTI & i7= DEM % FlW T SEARIRIE, ZEEfEh o %R (Curvature) &EAL (Slope)
EFEL, RAR2EHFHTRALERTEEUIET S Z LTRSS (FH, 2014),
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Hm3 HO5AE, FEPHER ROV DRI GRS Hivd, Hm2 miL Y
B ARERTHDEN, AN L A BT T v 7V DOEElL, 44~56m Th 5, B ORI E, Hm2
i EELD DS, BEmEORFESWIIHM2 LD &Ry,

Mml [T, FEFPESICRO TR DREO BERELE TH Y, ZO0HmE, FElR T, Al
MO IREOXE EAHENEDICEWT, dbETIE, SRERD EFEFHREDIC BV GRO Hivd, AN
FHEIZ KD IBITRT 7V OEER, 23~41m TH D, SRIICEEROBITIEA T 59, i
WA TN 31T 2 Be i ORAFN B, FREPNJELD & ABIE 342 Mml X LEEHERE
BON TS, FRTHENELN S KR IO £ TOXM T, FEEETOEES 30~80 m OifFR
FECH) SN IR ORGEN R < (X 414 ; Wi C, Wi D), 40555 Mml i & 2L2HE
RIS - CEBIIIZED B, ZOXBIIHET D (LB D 5 6, FEIETOEE 40~
45m ORI LN S OOM FIZIE, A—V o ZREIC L 0 kB HEfEY (2o bmmfix
26m) WFET DI EDPHERSIN TS (Amano etal., 2018),
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B pERE Mf1 o BEE
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%5/////’ X7 e £ 100:_ Vg ‘
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N VAN )

412 FERFEREARLILFOERBEERRSE (3/3)
BAREEE (HMm1~3 @, Mm1 @) OFBAICDOVWTIEANSE, AR M1 ~L5 méE L TRIR, AR
A, B, C, D OMERICDOLNTIER 4.14 I, BREESEOREMERIC DOV TIER 413 12Fhth
Y. Faff (ELhIERREEZE T — 2 AV THER) (X100 m FEiE, BRRE TEL8EER (ERRT
—4)1 (BL3@%) 12, Ak TELEERER CIlT—24) ) (BLxEE) 12, ERANORTHRRE E
ITHEFRR TBRRET—42)] ELXEE) TED<,

WL RdLE W EREE
140 - — -
NE SW NW = SE
120
u
100 — * °
. ] * 4 * o
£ 80| — 2 -
= - Y :
& ° 0000 o e
g 60 s *e o REo
40 $ . O S —— 4
* °* ® Smo
20f ° 3 - . - . T adit o2
0 * ey .
5km 3l i1} HWEN & BE #F*iE B
_—
KBEOHBHE Mm1 Hm3 Hm2 Hm1
MIS Se 7 9 11 9L
% < = a B it - BYEER (2001)
IBTIR7 VT L e . SWE
BEOTER & e KFE
e o o o tiEEEH (2016a, 2018)
BRESRNLE A Amano et al. (2018)
EfpELm + LiBEE N (2018)

413 BAFBLRSLURMERICETIEHEREOBESf (REHER)
BEMEROMLEICONTIE, K 412 238, FEEOBREEEE MIS OXfttE4.1.2 Q) S,
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O 0 3 &N L b~ WD

NS I NS T N6 T NG I NG T NG T NG R NG T N6 I e e e e
0 N AN L AW = O 0O 00NN R W= O

JeHEE R ENA SO A R
HAAE (FEE - 1RE)

=& (m)

200

150

100

”
i e R R
50

4.1-4 EEEROHRETE
BRI OAIEIZ DL T, 4.1-2 ®#5H88,

200 m

(3) EREXEEOXTL & RE

AN K DRk B i X 5y & SCER & Ot SR 2DV TR 4.1-5 (0" g, X 4.1-5 1, F
FREEE RS L U SGRIZ T T <, 3.1.2 T B AN PR 2Rt & L= SGikb & OR LT,
PIFIZ, FEPPEEIC AT DB IR & MIS & DXL W Tk %,

Mml [, BEmDIAN D ERFEGWIHES &, FFPERBIZE W TR B FED B ERE: T
[CHD, T DOUFRLEE I & S0 salANS 722 5 DIE, MIS Se (2% b 7= mTSe 1@ (N « BT IR,
2001), Mml B¥fifi (Ab#EEE )y 2016a, 2018 ; Amanoetal., 2018) T D, ZiLHDE:HERY)
ARSI LK OREIRIE RS 3 A 0 el S VT (LifE ES), 2015a ; Amano et al.,
2018), L7=M- T, AFHETIE, Mml EDIFEMZ MIS Se (2%t L7,

MIS Se (T3t b AU AMRE: omis, /Nt - BTHSE (2001) 1235 < &, PR R & bR
TR BRI \%ﬁmh oD, LovL, AEHEEO AT MIS Se OYFRLEB
T & HIFES VIS DWW TS, BB FEARMIFIEET O~ 0 HIZ 541X (FE7KIED>,  2010)

TIFHT R P SHEE SN TRY, AFETHLIORMEF UL, HT_Y - BB X 2 HEfEH
L L TCHEE LT,

Hm3 [V TS, ORI, MIS 7 12kt S 37z Hm3 B o (ALifEEFE /), 2016a, 2018)

TIFE/2 D, Hm3 B OB EHEREY OHEFEFAIY, AtfEE=E ) (2019) AFEM L7 I %y
T AFMRRAEITHES L 238 £39 ka THDH, ZOZEND, AFHAETIE, Hm3 mOIEEM %,
MIS7 D96, MIST7e (K240ka) (ZxiEL L7z,

Hm3 ifi & 0 &SAAIALET 5 Hm2 [, Hml 2OV TIE, HIEEFICE S X, ZHEMIS 9,
MIS 11 {Zxtbb Uz, AGRATIY, ZOXHEOZSMEEZEMIT S, SV AU MIS 7 LLRTOHERE
T ORI 2 BRI 3 D A RO E R R B D A il 5 Z L 1L TE o
7o Hm2 HOAEPHIE, MISO 2k S 7= Hm2 Befri (BifEEE /), 2016a, 2018) & IHFHE
725, Fiz, Hml HOIRITHRT > 7@ (R 85~100m) (%, Hm2 B L Y & Enicoofid
% Hml Bt il 23V Tl STV D Be ) i (B 88 m ; ALiffiE=E /), 2018) &
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HAFE LR,

MIS 7 & MIS 9 [Ttk S AV DVERE: i O AR &I O TS, A & ARETES) (20164,
2018) AVRL7=H D&, /it - BT (2001) 2VRL7ZH D& TRARD, FilziE, MIST Ikt S
DHYERLER F O T, A & AbimEE ) (2016a, 2018) 1%, FEVEFICIIT D970 Lo T
PR, Nl - BTHIRR (2001) 1, FEPERICINZ CAEREORBIELIZBWTH /2R LT D,
F7-, MIS7 & MISO DIBITHET v VIVEEEICOWT, AFHETIE, FNFIVES 4~56m, 15
64~72m & A L7223, /i - BTESR (2001) 225 OFAEY T, FNE1UEE 70~90m, 125
110~130 m £ 725, ZOMIS 9 OIFHTHRT > 7 VEEIZE - T, ATV -CMIS 11 OIET
BT TN L U CHREE LA 85~100 m K0 B3t m @V, 29 L2, MIS Se LV
b ENCNE T DU B R OFBEDE Y CHIFHEROED) ISERTH b DB X bd, B
FZIE, /it - BTHIRR 2001) 3L OARBIEIZIBWTHFE L 7= MIS 7 Ok E il &, AGHA:
TIHMEREICE ORI E ) 53D | LIEEHEREHE £ 7o 1 XL ORI p B it 2 CCHlE Lz,

T AIFERE R OB DU T, HEAE R BT 2 SN2 R 0 Il 5 = S 138V,
LU, BEEWEX (X4.1-3) (RSB IRITRRT > 7 VL & B EHEREY) i B & OxHGBIR
wHDHE, D L OMBEETHE, ASRA L EEET) (2016a, 2018) |2 X HUEAEL L OFRE -
XA ZHAN= 5723, Hml, Hm2, Hm3, Mml (236 5 2 DDOFRIED B A % #t—HIZRA ¢
X5X9HzD,

EREER
HERR MIS | &£ (ka) ARNTEH EREE
INEF-F R (2019) Vit - BTER#R (2001) dtiEEE S (2015a) KAE
St 1
2| 20
3| s0
4
5a| 80
3]
5b
5c| 100
P P
5d Toya {E Toya 1:€.
= 5 Ex
i se | 120 HREE, SHIE mT5e I Mm1££{ﬁﬁ| Mm1E | I
it (Mm1) %
6 Ay LA
L L
7| 240 Tﬂf I mT7 | HM3B & lo HM3& |
8
9| 320 :'Tﬂ'f | mT9 | HmZEEEEI
chi
10
1| 400
HM B E &
HOB: £ B

& 4.1-5 EGAEXRRX & £ OEAHISHOEREREEORL - #HF
o JLBEESN (2019) ITLBHIL IRy EURER, 238+39ka,
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[BITHRT v 7NV DEESANIIEDNT, FEFPEEICET D 10° A7 — )L COHEEE O A
HET D, 2 2 THEETREIT, IHTRY V7 VEER, BB OR IO THZ L Thb,
BJ 4.1-3 [ TR LTCITTRRY v 7 Vs BE & B eHEREY) LIl & ORI IS &, 20BN,
m~20mfEETHD EBEZOND, OFV, WBRREEEDIEITRRT > 7 VEE DR AL (238 T
1%, 2 m~20m BEDORRENG TN TV D ATREM N B 5,

ZDI=, AFHAETIL, e i (%2 & U CTREEWHEX EOKFERET 1~2 km) |
T 5 m~20m BEDOEESADIESL D& N HHAIT if@&&ﬁﬁ@%%F@Fé:%@%x
F7ebDTh D LIRS 5,

PR O & AURZOAT 5 Mml IO IHITRRY > 7 VE Y, 5 23~41m THY, £
DEEDAMTBN TR S 20 m FEEOEEIEZ 62, Mml [fOR{THR T > 7 VB EOm EZEE) H
SEODV, MPEREOHEITH Y, ZOEENSAL, KEPOILAATIRLIZE L 2oz b ON
MENICAT TR 2D EWo T, TRIZMOIR] L b L 51Hhx5, LML, 3.1.3 THiA
7= X 912, Mml HOE: EHEREY) i EEC W T, BEFREERE D D ALEAC NS CO&IFHIC
W, I RE— R mEN M Z T,

S OITREPREEOMPERCIR S5, Hml, Hm2, Hm3 D RITH T o 7 Vs EE & B mHERY)
FHEEEE, ENEIURE R @A 2R T, D OFEEESARIZIE, Mml IO THRT 7
IVEEEDARZAH BT [ EIZMOIR) 338D B2, 207, ARAETIE, BRSO
PEEEICRBUWTERD B2 Mml HOIRITRET > 7 ViEE O L, HERkE: R OWEE DR S
(B ST T RTREMED N B U, HIEBZEENER L7 b O Tl MR L7,

P EXY, BEFPEERERES ZOMETHE, 27e< &6 Mml mORRLE, 1ZFE—HRCkEE L
TWD EBZ B, MPEFEORHEGHRIZIRIUL, ZOWMIX, Hml mOFKLARIZE THD Z 3T
xpHEEZLND,

—5 T, FEFPEEOCRER SRR T, ARSI TR R OREZFRD D Z LILTE
IRinotz, FDh, BFREREOINFEEAAED 105 42 7 —/L T OHGEREERSeZ O HisizE 2>
WTC, IBITRRT > 7 VDB E AR IS VTHEE S 2 Z LI TE 2o Tz,

(5) =S - [EEREDHTTE

105 4F A A — )L C DI - B %, [RITHRT 7 Vi g L AbiEE ) (2016a, 2018) & Amano
etal.(2018) AV L7-E: MW LimE (132 ([T SEMT 5, k5L LD, MRk
L DA % e CX TR POt bR Th D, MY, MitEDi Mz MIS OF
ROJKIET, FEEREDREKEZ MIS OFROR/MET, ThZIRTZ & T, f/MEL RRET
RLTWD,

100 R — /L O R - BEEEEE & DRI T A =2 %K 4.1-1 18, HEEED—
Rk R D72 01, MR 2Rl EIOR L= 7T 7 21X 4.1-6 IZENEIURT,

£, FSREEOALE LIS D MIS Se OMERLEY Fifi DBy EHERM) b ifis ) 6 Mk
R L OVEEERE A HEE T 5, MIS Se DIff/KYE - F£RIT-OW T, Siddall et al. (2007) (ZHADN 5
A, P Bl 11.2~257m, FEEEEETR 0.08~022mm/yr & 721, Sprattand Lisiecki (2016) (ZH:2
WA, PRERIE 82~19.7m, FEALEEE LK) 0.07~0.17mmlyr 725, Lizin-> T, FESREED
bt L FETE IS Hild D 10 JTAFRRE DR Bds KL OV Y, £ 8~26 m XY 0.1~02
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mm/yr FEECTh 5 L HEE S b,

WITFEPHES O VEFIZBR 5405725, Hml AR (MIS 11 L) OB O—kRAkGEEIC
DWTRHITT %, [HITHRT & ZVEENOHEE SNAMEEEIE, /T A—% & U THWERPKEID
HEKYE « AERUTHLS S, MIS 11 LAKE, #902~03mm/yr CEERME L C& /22 L 2Rmed 5, B
HEFEY) b i ) D HEE S D MBS, MPKIuEKYE « 440 % Siddall etal. (2007) (ZFS\ =55
A, MIS 11 LI, 442 02mm/yr (0.15~0.28 mm/yr), Sprattand Lisiecki (2016) (ZF: W 241
HENDMEEED, MIS 11 LI, #4202 mm/yr (0.17~025 mm/yr) T LE5EME L C& /-
ZEEHLPT, UL, BFRERORES TIE, Hml mERLIE, 53 X% — @i o L
T&EleE\EZXOND,

® 411 BEREEEAOATEEICE D RS - EERE (B/K%E : Siddall etal., 2007)

HiSE  WREEE MIS AR (k) Mo s %@ﬁﬁf@% e VR () %ﬁff
RPREBRETER Mml o Se 116 ~ 132 [H{T#T7 7 23 ~ 41 0 ~6 170 ~ 41.0 013 ~ 035
” Hm3  7e 230 ~ 235 " 4 ~ 56 215 ~ -5 490 ~ 71.0 021 ~ 031

” Hm2  9c 318 ~ 324 " 64 ~ 72 3 ~8 560~ 750 0.17 ~ 024

n Hml 11 398 ~ 410 " 85 ~ 100 3 ~ 18 67.0 ~ 103.0 0.16 ~ 0.26

n Mml S5¢ 116 ~ 132 Bmdefiy bim 17.2 ~ 257 0 ~6 112~ 257 0.08 ~ 0.22

n Hm3  7e 230 ~ 235 " 41.0 ~ 49.0 -15 ~ -5 460 ~ 640 020 ~ 0.28

n Hm2  9c 318 ~ 324 " 56.9 ~ 63.0 3 ~8 489 ~ 660 0.15 ~ 021

n Hml 11 398 ~ 410 " 88.3 ~ 883 3 ~ 18 703 ~ 913 0.17 ~ 0.23

KMIS DR EHEK HEIZ- DV TIESiddall et al. (2007) (235K,

% 412 BREEEOSTEEICE D EREE - EEEE (/K% : Sprattand Lisiecki., 2016)

HE OWREE MS A MR @ﬁﬁff@% T W ) %ﬁff
RPREBRETERE Mml 5S¢ 119 ~ 126 [B{T#T7 20 23 ~ 41 6 ~9 140 ~ 350 0.11 ~ 029
" Hm3  7e 236 ~ 255 " 4 ~ 56 9 ~ 9 530~ 650 021 ~ 028

n Hm2  9c 315 ~ 331 " 64 ~ 72 -1~ -1 650 ~ 73.0 020 ~ 0.23

” Hml 11 399 ~ 408 " 85 ~ 100 6 ~ 13 720 ~ 940 0.18 ~ 0.24

n Mml S5¢ 119 ~ 126 BEMERW bim 172 ~ 257 6 ~9 82 ~ 19.7 0.07 ~ 0.17

" Hm3  7e 236 ~ 255 " 41.0 ~ 49.0 9 ~ 9 500~ 580 020 ~ 025

n Hm2  9c 315 ~ 331 " 56.9 ~ 63.0 -1~ -1 579 ~ 640 0.17 ~ 0.20

" Hml 11 399 ~ 408 " 88.3 ~ 883 6 ~ 13 753 ~ 8.3 0.18 ~ 021

SEMIS DA EHEKHEIZ DU TUTSpratt and Lisiecki (2016) (2534,
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E 416 BEREEAOAMEECEDSEER - [EERE
£ 411 B LUK 4.1-2 X1k, MIS DFFR EBKEIZDLNT, ZIE Siddall etal. (2007) (<, %l& Sprattand
Lisiecki (2016) [CED< (& 3.3-18M1), AR, X 411 BXUFEK 4.1-2(F, Matsu'uraetal. (2019) =S
L THERL

41.3 KEEMRAIZH 1T 5B OIER

413 TIE, £, KEEMNAHER S 2 Mg 0 R EEEDN S A E OMER 2 HEE T 5 - DI b
72 7% g 0 B Bk L MRS & OBIRICOW TR 5, £ LT, ZTOBRICE S\ =B X%
SCHRFHAS R BHNIX. & 2 D JERI I D KFEHR 2 3545 2 BEA 7 H IR s oD MV ES AR T | o % &
E BT, MR DM - R OMER (3.13, 4.12 22 biEkE x, KEMIICBT S 105~
100 4F- R 47—V C O MRS OMERNE OV THEE T 5,

(1) HEOREHR & HFRESEDRER

Hofig D A BRI LD W TREAN O MR B 2 HEE - &7 /b L7 3CkIE, TR (1990), Choi
etal. (2019), 1EfE (2022) 23D, ARETHE, ZHOLORITRINTZETT NV ESEIC LT, Kb
NI 2B o B ERGC L kS E), BRI, M, 208, TR, BEo 4 2 A 7O
) & DERIZOVNT, 4.1-712F LTy

X 4.1-7 120, e (2022) (Zs SAVTEEEDEICH S, PMACERE () C©& ZREiihn (G
FEMERERD) &, VN AECE 2 EEtiih (RSN (2o T b U 7 M o B BikkaUA
RLUTWD, KRR 5 HiE O AT IO — DK 271, ©DF VK 10 T2 L oHifE)E
HEFES— v R) THY, BROWBEHERE N NS 28 ), ’EEEhOMEm 24542 5 2T
HHTREE, BUROWEAEFEY T3, 2O R ET HHEEOREHATH D, LLITIL,
RIEEHIZ I3 5 g o S A & My sh & OBIRIC Wb 35,

AETREZR KBRS L T A E (M 4.1-7 AQD), (a) HEREZERIAEHANCHEDS 2 &, (b)
Pl Vi W HERETE O DS IR OOK D BARA K ERNC b5 2 & TRAE SIS (Kbivd)
EEZOLNDZ ED, HEREEE, WAL T b0 EBZBND, ZIUIK LT, RiET
TRRVKEEIIDFEE L T 256 (K 4.1-7AQ), © x5 CrRitERTREZ KRBk, S3 8o Wik
(REND X HIL, Fie R IR LIRS enb o LB 2 bnd,

A ATRE 2 KRB C I TR « TRV E Ty (RELTWA) B4 (K 41-7AQ) 1%,
=K A 2 VT &0, i LOHERERE Y O HEREE 2 B e s GIMANCRIE L TS b &
EZOND, O, KEEWVMEOAKEE, KK A 7 2R CTH B LW ew, /54
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FEIBIZRRD B D KNG R BRI, —CEOKENETI LD EEZ HND,

ZD—J5T, AETERVKREEM (K 4.1-7A@) TIE, K —FOKEIYA 7 v Z & ICHERE R 1 3R
LI MR R END T2 (RbLDT2), RiETE WK L TV DA L FIRRIC, Kb
MR ST 7 72 HERERE MR SV D 2 & IFR N B BbiIvD, 2D Z &, RiETE 2V RE Tl
HB DR BERRAUZIEDNT, BEEL TWDD, ZEL TWANEHRITHZ LT TERNWI & 2E
9%,

WEENET T KEM (K 41-7A60) T, AETE 2548 baETERWGAE D, TR
P THEREZERINAE L B Z & D, HEEEIZ EFICREL TN LD EEZBND, TD78, Hi
HETE D KIEMOSEA, KiE Mz R BRI OHEREE O 1 DIE ERVKEIZRF ST
<bDLEZOLND, £, WL WD KREEMITIE, FERImASRRET 27200 T <, Mefikhm
DWIRT 2801, HOHERRE O LISl LWHERENRE T 57— A bR SN CTwd (Bl
A, 1990 ; [X 4.1-7B),

EEDAYA U TN D KB DV TS, AiltEC& 2 KEEMIOFH DA% 2805 5 o KB MG
ke LIRS 35 & 5 2@V A U TV DEE (K 4.1-70), KEEMIOIMEMNIT CTIE, L
TWDKREMICA DI L ICHEREED EH~ORENECL EEZZbND, LIeni>T, KEMH
PG R TIBRAIT, HUVHEREE O B OIF EIRVKIRIGRD BN S b D EEZ HND, — 5T, K
B DRI NTIE, BEENCAE S Bl X 0 KO K EI MR RBSIC /R 2 e b, dn
B SR LWHEREE S T L RRBEZITE LD EE X HLD,

VAEIE, 2K —RPKE A 7 S LTcHEREE (MEfE Y — 7 v R) OB BRIV €
TIVTH DD, AP CHHT 2RO MEfEHNIN EIORS g, L — 7 v ADE z
IZEESWTR G ENTZHOTIEZRY, WL, FARM e RKEEMO P, K —FPKy+ ~
N L OHRES — 7 V APMRRE AR/ CTER Y, KRBT OTEEAFEMNE S L shvd (B
ZUE, Pepk, 2022) ZEEEETL L, REAHICER T B NICBNTE, 00X
IR (MRS — 7 ADBER ; BlZE, X 4.1-7 D S1 & S2 OBER) AR L CHIEBIRIC
LTWEHDEEZILND, DFV, FEAHEICER LTRSS SN REEMOME (HHFHHHT)
%, HES— 7 AN S D TH D EER HIND, DD, AFRETIE, KEEICIIT 2 HE
FERTE RS - @ MHERE > — 7 o A TlaR &b, FEdRoET v (K 4.1-7) 245 TUIH T,
= O R FERFEAD BHEEE O A HEE LT,
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DSEETIVCDOWTIE, &8 (2022) #58BL, TOREETIVICHTZIZB & C #lAANTz, &8 —2
DEFRBAIZDONTIE, AXESHE,

() HEEFE

ARG TIE, KEMZRER T 280 REE AR T 572012, £, M EREEREN
B m R SHE AR M ER SO A JIRD 5 B, £ L TREEMIMRICR L CEAT S
FFENZIEOND R 2SR U7, SRR U7 OB ARIRINTIE 1, ¥E EERZTKEESS (1979) &
EEES) (20152) I2LDHDOTH D, K 4.1-8 2% 5 OB IEX %77,

WIZ, BRI 72 RO E MR 7 > & REEMIHE O BRI 2 80 0 H L, & Skt 2
L) 2 TERLE b L—A LTz, EEFEICOWTE, dEEES 016b) 23, #fF R4 T
KEEEL (1979) (2 XD HMEEFX a2l E 2 TEE L DIt~ 7o, 1Bk L7 B AR 0
25, RENRLDOZK 41912, TNV ETMTEE CITRT,

%12, VERR U7~ VBT AR [ o6k LTI 4.1-7 (R L& 2 S TEH T, KREEINZ T
% HFSZEB OB DUV THERE LTz, 2O, MEKEL D5 A0 DHEE S AU 31T D -
REOMER (3.1.3, 412 Z5H) 2OV THEHITLT,
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4.1-8 BIFDERIFERHED o HTE SN 5 KEMID R ZEIDER
HEEEDH I DWTIETELRRFKERE (1979) IZ& 5, SEEED N HIZ DV TIXEMBHZE MR (1991),
L#EEES (2015a), /NEF - FiE (2019) 12& 4., BRIFERMRICOVLTIE, BLERTKEEE (1979) (&
ADBRE) LAEmEESN (2015a) (EADBRRE) (TXk 5, KEMOMZBEZEEIDMERICDLNTIE, BBIKRIC
BT HERFETEOFANY ITEDEHE, TOFBAICOVTIE, AXESHR, FRRO RO X 40
m, EHHEBEROMIRRE 200 me #UEERE 2 1 L DIEFERREERA, BROFFREE, BAKBEHRFKIT M7000
D) —RXERAWTHERL BT TELHERR CBERET—2) ) ELREE) 12, #ERFROTERRIL E
THIEFSR (THRRET—42)1 (BLXKEE) IT'D

() HEERER

SCRRFRAS RS MK S KOV DJERA O KREEMAE, SIRM7MEEN A U Q0 biGE, ZER L O
LTCWAHIIRTHZENTE D, K 41-8 12 DHEERE R AT,

KBS AL LD B X DD, RN SRR CofEch b, =
OFPHOHEMERWIL L, W hh, L 0H LWHBESMAN AL T L4k, b o b
DX B SNT- L D 72— mHED (K 41-7AQ), B0, liEke Ti, Vg, IVE, 113,
HEIZHWT, kg TI%, IVEE TBIZRWT, HEEKEMO T, A2 3 & bk LGl Tl
HHN, MEBE UEIZBNT, 95 Lo Z—r @@ ons (® 4.1-9), I OMEEROBIIERE
TN, AR B CHER TX b W HBIZEESITIE, Ziudiiift e (IRENTZV E
TERtt (BEERIHLAR) &722, ZOZ &%, FFPEEREE RSO TR OWERE: i)
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HNFAZITONHRR ¢ OHVERRIIEICOWCR D &, TALk Y VI, VE, IVE, 1JE 10ER,
BT 2 KEMICA LD K DI EALDOH OIF EMWANZREENI T2 K 5 72 7= b THAEZR > T 5,
L, TBIZED B KREM MRS, TBIZA LD 02> TOREMNE &5 2 b5 ERUR
2, RFE—AECH D Z b, MkEE N, HEER T, 28 LIz KEICIsT 21
JEOREREN AR L TND EEZBND, KRIZ, IR ¢ OREANIALE S HHER SM-1W & /LD &,
Vifg, V&, IVE IEOREHIZIKWT, B3 2 KBNS A BID X 5 728 LU HE 2
NZAHEINL TE, 260 EEDANY & BT/ — 2038 Hivb, TR EICEFTritouE
B S FEET 5 2 & CHEANITH D, HIRR ¢ LR SM-IW Z 0T 2 &, BREHITR
BN TE, WA SRR D & 5 2288 L QB 8% (K 4.1-7C) D AlHENE
N5,

PLE, SCERFRASRT G s L O O ORI THEE S 5 HsZZE B8 O 2 £ & 5
&, MEANIROREENE, AL, RIS D EBZ O, B OKREENT, 20
INEAHTDS, PRI HHLARE, ZEEMICH DT, ZTOREHNT, BEILE, B2 5 I3HIHE
ICEDF THEMERICH D EE 2 HILD,

37



[um—

O 0 9 N Nk~ W DN

[\ I S e e e e e
— O O 0 N N N kW NN~ O

JEEE AR SUBRER AR
A E TR - R

R KEM9

1]
v

Vil
RE

1km

750 m

A 9 0 A SMAW | | ,

RE RrE

-~ {750m 750m

v KEEMRSMZ JOERS
WEER

dLimiEE 51 (2016b)
Seifittt |
#1 ]

o
BEW
T % 8

G 1

om [T

[y v

RE

EALE:E-

it
750m

R

st

& 1 % ot

Bt vi

SEBEZL

4.1-9 NHGAENRME RV EDREDOKRERIC & 1T 2B thEAZRETE
XHRRERZ MR 85 & UZ DREDOKEEMOMT - EFHEE H 5 O thERRITAOH SR RIMG S
DETY . AROEEIZDOWVTIE, H4.1-8 250, SERFMEIE tBEESN (20152) [TRSh=b
DDORREETIEE b L—R L TIERL B 532D UVTIE, ALHEEE S (2016b) ITE D <, AL#EEE S (2015a)
[SRENIHER SMAW OERBUFERTIE, 1 BA N1 BE N2 B, VELS IV BE V-2 BISEIT
NS SN TNSA, CCTREDLSISHAETITRLT

42 RE

42 T, @) IBEEIBOMREEHIC T HiEE 10 FEMREOR K TLAEOHEE, (b) Bk L
NIRRT B~ A L= A NIEOHGERZIT T2, T OFERIZOWNT, L FOAIHIZIBW Tt
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fik, (b) NESHICHEET D MIS6 & MIS2 Ok dkE (TTAE ; £ 12 TERIOMEERE) Do)
HINOHYET 2 Z LN TE D, (@) ITOWT, BeHER b (AkifRER /), 2016a, 2018 ; Amano
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etal,2018) (ZHS< &, ZOBEESNARIL, MEREDHALFITONT TOXM TEES 17~26m &7 5,
7z, (b) IZ20TE, 18~27m &7 0 (LHRHETES), 2016a), ZOfEIX MIS Se OFAkE: DB
FHEREY) ISR, T2 bilRds 12~13 HEMOKRERE L IFFE LV, Thdz, BRESORE
3 L OULEZR DONTNESBIC W T, A 72a< & bl 10 TR, 1ZF—HRICEEL T D D
DEZEZBND, DI, BIPEEMEREORBETIE, MIS1, MIS9, MIS7 [ZxttbEhsd &%
2 DD WERRE RIS ITET D, TIVOOIRTTRRT v 7 Vi & B HEREY) b s B 3> CURE
—KEREEN AT (412 4) B, ZOZ LG, BFREEOMERICOWTE, BEKT
THEMIZODTZ T, 1REFRRICEE LTV D LB b5,

—J5C, PR OmERE LR E OMIAIET 2400 R, 511 TEX=X 51, 100 FRT
— L CHCHEEMEACHD EEZBND DD, Z 2T EE OFENZZD LR, D
73, AEPERRICIS T 185K 10 MO &S, FEhAE & ARSI 2 Mkl & L RFERE O 1 0>
IRBATH D,

7o, MENHETEOREMNCRIT S 10° 27— L ORBEROMERNZ OV T, ST
FRICHAS AR L 0 235 Z LN T& B, ¥ BARZT/KESE (1979) & ALRERE S (2015a)
DO BRI K 2D B MERWTEN RS S5< &, MrENMPOREEINE, ARk, ek
2D LB Z DI, BIFITOREENNL, OIMEUT, HIBEHHLIE, ZEfEmcHh 55— T,
ZOREANE, fFEFHLIEE, B2 o IIBUEICELS ETHREMICH D EHE 2 bD,

51.3 & - EDE - HE
(1) BFEB

STHRFAAS S SR 1 X JS KOV O JEIHIROHE =513 D 10° 4R A 7 — /L COREE & « FEEEC
DUNTIY, HEREE M OB HEREY) Finm B 123D SHEEDS, BLEE CldR bIEEMENmW & B 2
BILD, ZAUL, WERKE: EHERY AT S 2T, ENDETE O HERE DR ST R
EAIRRGHEE T I2HE D Th 5,

SCRRFRAT RIS HUX AT 2 RE P15 re 18 R SRS D MR B i OBy HERRY) B D 6ok
Dz 10° AR —/)L TOMEE « BEHEER L 0N O OEHIC Y25 THW T A =2 52%K
41-1 BEOSER 4121kl #£ 41-1, £ 412 B L0 4.1-6 ITREND L HIZ, MIS Se DK
B Feiil 2563 <MK 10 J7AER O & - FEihdE L, WEKYE - FROREIZE 0 ER 2> TL
BHH, MR, $98~26m, FEEEIEX, 007~022mm/iyr 725, $£7=, MIS11, MIS9, MIS7
IR SIS &5 2 B IVDVERE i OB HERRY) b DHEE SO PEEHEIE, AT —
T OWEKIE - FAROFEEIC L VED R > TS 525, 0.15~028 mm/yr & 725,

Vb, fonimbiciks< &, PRSI RETIE, MIS 11 B, 42 0.1~02mm/yr T3
IFEHERE L CE B BND,

(2) MBEER

SCERFAASH B X ORI 1T D 105 4E A 7 — )L CORIEIZ OV T, TTEOHEE TS 2
EMTE S, TTEIY, STRTIEXSHIXK N CIIeReD BTV, JLfEEE /) (2016a) 12X 0,
SCRRFRAS ST HIX D O 4 HASIZEBW RO HIVTN D, & 2T, AFRE T, AbiEEE /) (2016a)
[Z X VR BTz TT % SCRFAES R GHIX ONESRIZIS T 5 10 A7 —/L CORE & - Faklif
FEE LTEIRT 5, dbfEEES (2016a) (2L - TRO B TTEIE, 18~27m TH D, ZhiEH
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12 FAERIOMGEE L 729 &, BREIEEL, 0.15~023 mmiyr 725, 2D LD, SCEGRE
LHIX ONEEBIZIT D 10 TR —/VORSEEEY, #ERREL T O S HHEE L7 10 75
FER AP — )L COMESEE & [7 U <A 0.1~02 mm/yr F2E TH D & Bz Hivs,

WEESBIZEBT 5D, LD EW 10°~1094FE A 7 — VO & « FEEEREEIZOW T, (@) 28E HERD
DI TERTOHUE OHEFERRFEC AR &, ) BASNEZHRIT/ER S - Ui oMk
BEEX (ENZPSEREEHATE > 2 —, 1969) WOHEETEX %, LavL, (@ 1220 T, 3.148X
W41 TR X DI, FHERIBEIC e 0 15 2 EEgritt~ it CHERS U 7 vpidE  (BFERfg o—) @
AR K ORI LD - R ORGHIARMEFMEN K E W2, FHHICE STz,

—7, () IR\ THEEEOHEEICHW b ATZ & Em (Wb 2/ NERE) 1220V TiE, ()
FERR SISO E OHEE D NEE, (i) KO EDKIERIZ Lo T S rlREME S & 5, (i)
P SAZ RO NI B o T2 HRRRBICH 5 Z LI K-> TH 726 S e &5, Luvhoiz
Fetdfats & L CofMERBER I TWg (H7) - #H, 2013), iz, ANERIE 2 V72 Pk
BEOHEEIL, BREOLLTETHDLEB2 6D (H, 1990 ; KA, 1990),. L7=h3-> T, A
T, FBIUREORE RN SR ROV TEEE L2 nb o & L

PLELY, SCERFRA X ONESRIZI T 5 100~ 1094FER 7 —/ /L Okl & « FEEEHE 2O T
i, FEHICE S ST B b,

() KR
ST O RBEI H507 B TEREIT DV ik, AT CHRHE L 1= i,
B DBIADHEEI R % 5 32 0 RSP SU CRARH T 5,

52 REICEIIHMEDELD

52 T, HIELF 4BNOLHEOLNILBOBIR, FIRE, ER, v AL—7 A2 MIETS
R OIEHEER L 2 OfRICHAOVCRET, BONEHRD S L, REE - REFHEICELCELD
bDEE 52-11 K87,

R 521 XEHENFRHMRICHETHERE - REEEICETIMENT LD

REORH 50T/ T MR A OES- & HVfeiE.- 7 —4 fii %
N, R 27TV IR 0.8~1.6 mmyr B RIS S AAEA— L ORIREEE BRI (2001) 2DOFEA Y
ISERND NS 5 0.5~0.8 mm/yr [k [7 I
B 1, AT UL 0816 10 ke BURHRIC ISR — DRI EAI1E (2009) D HOUEHRD
oL, /R 03~0.5 10 km’yr [l 12 Il 1
EFEBAS O Hit 0.5-0.8 10 km’/yr [l 1= GRS
108~126 ma#8 252 AR IE7)2 (2016) DFRRBRI 0 A58 ., Pkl
Rz BU A LiFn MIS5e LARED I £l 100 mAN 7=l IZOWTE, AT LDMATER (4.1.2) 45
(12~13)7 4 (#) 18,
PIiES 20~80 mm/yr HUT FHIN S-S <595, 0004 B O HE EfE HIZ (1998) 16D 57+
ﬁii B = ACkE 40~280 mm/yr A I GRS
7 30~100 mm/yr HF I LS <K96,0004E ] OHEEfiE 15+ 1115 (2002)
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521 LthdEIFLEE

SCERF A R EHIX B O LN 2 331F 2 SEEIHIFBEEE IV T, 3.2.1 TlR7- K 9 124 L HEib &
SR L DBIFRITIE DV THEE S 72 100~ 102 4R 2 7 — LD IEHR LG DAL TR, ST S
TS 72 100~ 1P AR R 7 — )L COFRJHIFHEE 2T 5.2-1 1R

BRIEIED (2001) (2 X2 PHIRIRGRES (6km PO VIIME) 1, HiNE - A7 o F o LfEs
T08~1.6mmAyr, THLSDOTY 7T 05~08mmlyr T 5, EINEN (2005) (2 & 5 EHERD &
(SO PR 5 HALE 10° md kmyr; 1 km UG OFEIE) 3, HNE - Roxw 7o Fo
LER T 0.8~1.6, 4L« &/ RILEL T 0.3~0.5, TALSDOT Y 713 0.5~08 Th 5, HEFIF
7 (2001) ERAINED (2005) TIE, M7 —2R0EH LIS RN 2> T D0, HEESH
= PHIHIFEREE RS L O DZERE AR 12RO THEEEZRE TR B,

STHRFHASS SR HIX O LIS 361 D E F 72 IRRE0 10 TFEMOHHIEE, BiRERTIE, ko
100~10? A 7 — /L CONLJHIFFRENZ 10 HFEEZFET D 2 LI > THETD HIER S 503, HIF
P DIRFEMRENEI TR D EEMEDM] & W S BLEDBIE, FHERRA AR IE S C LUK
2B D 10P~10° R — )V O FRERRE 2 E EI itz 5 2 & (BA0E, faltiEss, 2014)
BEZHND, LML, IIZ 100~103FR 7 — )V OSEJHIFERRAE 2 R D Hivf- & LTH, ZOfiEld,
SEFHE (59 12 FHERIGIMEE C) OEAIEE « MERREERE FICBI 2 b0 THDH Z LI
HENSLECTH S, 5eBrLIETOR 11 THEMIOKITH O, BiE & b U CHEn - e KBRS
TiZdho7z B3IZM) 728, KINZHIT DHIFWEM I LOHIREREL, BPOKBIOH D L1382 ->T
W TREMENE 2 B D05 Th D (B121E, Marshall et al.,, 2015 ; Raab et al,, 2019), ZDZ &I,
102~103 R 57— )L OSEEJHIFREENT 10 T2 T U72Ens, R 10 DM ORI EO FEiEZ R
L72b D725 LIFRGNZ L2 RS 2,

7238, KM —RPKIIY A 7 2RI I, 3720 b TR D bRV A —uZEs
(T 2 1O IRBREN OV TS, EIR AR DO BMERTE 2 STRAIA S G X 3 L O D JE 1L
HUZE A CEAUTHEE CE A FREEDN H 5 CREIEDS, 2015 ; /ME « K, 2021), =612, (KIRHE
IEOBEERIEIZ L0 [UHIOHIFIS 287 H0NE 5 2 &1, SURTHASRI X IS K O o JE 7 itz
BT D H AL O HHZE B S OPMRIZ B EERT 5 LB X bivd,

522 TZIg

SCRRFRAT R SHI X D IR Z Jo\ N TR N A U7 TAIOESIZONW T, HYERD
FERSOIFEE DILEIRE L R3S « 7 — X Z s T 5 2 LN TERpolzlzd, RTHhD, L
2L, BE 10 HERREORRK TLEICOWTL, BRIE) (2016) 12X D8R RICHES<
&, YHHIRD MIS 5e LI (25 12~13 J74FE[H) OFERETHHK) 8~26m 12 100m %127 108
~126m ZMWR D Z LTV EFEZ LD @213 & 52-1),

SCHRFAAS R HIX DI DO Hi~ ERERICISIT 5 FAlE « FLRREEIZRE T 2 1E IV, s
THZENTERDHoT,

523 BEEE

SCRRFRAS R S I LIS E B L B2 L QO DIENRE N LD, EABEOFRENEY, X
FRAR AT Gt X D AV S8 1T DIEREOZIBHEIZHOWT, BHINRCHIEFHA SV CTHEE L
723k « T H EHERTH Z L ITTERY, FO—FT, BRSSO HE 2 RICHERSND
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WER S & IS, oK OUEE D EIFBIAEDKAEIZEE LTz 6,000 4ERTE 7213 5,000 4ER{D> S BIE
F CTOHBNTIZR SN E WD E ZTHANT 10 ER 7 —)L TOWFREE D% IRk A HEE L
7ok, HEE (1998) & EEF - 1l (2002) 2385 (323 2M), o OICkD» DA i~ 721
REDOWVHHIREE LR 52-1 1T,

HIE (1998) (TR SNIYERE O LIRS, ST G X DO B A AR 3 5 HE
Tob D KIEE & =AEN G2 DT HIEZIBRANIHIA D &, ZDOEITATK LS T 2~
Sem/yr, Frf —AUE TA~28cm/yr E725, F7o, EEF - L (2002) (R SIRE 7 m gD 7R
HUFR D% IRHE X 3~10 cm/yr TH 5,

FEROWEREDHIBEIZOWTIE, SEIERER (REROWKHELES), A H=X1L, KUEAEH
) DAL, TNTNOHEEITIIAFERIENRE N Enn, Bz EitzdME L CTHEET 2
ZEIFEEL Y,

B, LAWK LS & [FER OB ANRERIZEB N T H VR S D DO ThHIUL,
FEROK 10 THEMIKIITH Y, BIFEX D SUFKENMEL 225 L RIS, LI2R->T, ZOH)
WOWFRILE D MEREORIBEY, A/ NSWbDEEZ HND,

ZD—HT, NAIROIEFNEN A DT L0 BUEDRDKIN ) S KIIA~DOBATH 5 JT4EFLEE
BNDHENI VI 2 b—a URERDSH D (B 212, Berger and Loutre, 2002 ; Ganopolski etal., 2016) ,
ZOYFE, BIEEL RIRREE 721X L 0 @V KED RO 5 HFERIC DT> Tilksed 5 2 & 23748
Eh, ERoWEREOTFILEEEIC IS & km A — X —COMFREDZIBNEL D EE 2B
Do WTHUZ LT, FEROUEKEEEOUELITIIIARHENSD D D720, TR 10 HEMEZ1T
0 EHRICBOTAE CDMREDZBEOHEEICIL, v alb—y g X Vst 2 5ENE
ZHid,

524 TARL—T ATk

SCHRFAAS cH SR HIIX. (Melk) 1, ALMEEOHT~ 0 X (1L - O4E, 1993) TiE, v 7a v
I BIDKIWEI2 TN PNEOVHRIC Xy &b (324 2), ST G IX O~ 0 - Ay
EHIEOSAAR (X 3.2-3 ;K 4.2-4) 2Bi, KR QI A#g~=0), FEEL (GF)IHT=0),
WHALFHTIZEW T, SO R E VTR BNEE L TOM L CND Z LR TE D, £
7o, ALMERE B ARG 2380 D KIS RRI R B2 (2000) A3 L7 AR 100 m® UL B
SERRRREER D SARH D1, ST SRHIX D 11 FrOEREIC B TEBAREERS R A L T
T2 bR TE D (K.3.2-3), FEROHIFT Y - FHEOHTEHIIKE Ch 5 LK) ZFEHIIZ D
W, BRI, AmE/NE, AEAFZIRZ2 MY TREESHT Do/ FHg <0 Oftir
A L CHEETH Y, HNIFHEER KO —< U7 S b bz (K 42-4),

SCHRFHAS R SHIIX. () (2381 DRI ORI DN TIE, X 425 [ RT LB ThH
%o X 4.2-5 10, REEMOSMGATT 2 BT DRI O 28 5 2 E N TE D,
AT RIS OV T, Ml T, RO RS T — % OZE M0 e TIX
Bt 5 Z LT caiahotz,

SCHRFRAS TSR HIX Dtk « VEdtis, RIS D HTNY - AREBEOBBEERE IZ oW, MR L
ToHT Y - BEEHTE RS X ONHRE D ETEHIE ARSI 5, R—U o Ve Plo &
LR X DS DIV o 12728, HEETE I oTz, 7ok, HFRHVETIRSATIC X 2 MV A
2SS PENEFTIL, AT RO REICBIT S, v 2AL—7 A 2 M X HHIFHEIL 45~90
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FD7=%, WA RGORERM CURTIEDERE) OF —% T, STEGHARISHIXIZ B8 T
FERIEAETHHIT XY - FREEOBREC, #9Y « Ao X 2 FiiipaRERE ORI EI2 oW T
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JeHEE R ENA SO A R
HAAE (FEE - 1RE)

F6E FEECH L LI-FHMl

SCHRGHAD SR 2 TR, [TRRsER), TaRontraf), TREER o 4 SORIEEIZX
L, BHIEG GRS, kD (7)) & (1) OEMEEEE T 55O ESHEIC OV T, £
ZTHaHITS 2,

(7)  EE 10 THEREICBIT A RNERENREL T 21T D & T HHIEOWRE 22 T
%R

1) BEEICIAFEEORLEZEETSHE, 10 FEBREICRBWT, RS E21TE9 215
HJFIZHOWT, 70m LV FIRVIRE Z MR TE 720,

4 SOMEHOFFIZHOWTIZLLT E L (3 2.1-1),

PR - AT
IS - MERBE e 3RS 5 XM
IRFERROTRRIEH < Fh AT
REEHN - #RREPNAT OV D MUPAORHEI S < KRBt N GRS THOlg, HVE -
g ZM) £ TOXMH

ALy 2ATH D LT OMEDOTREEZ 300m & U7, Ziud, SURRIHAIGHIXIZ 61T 2 i Tt
AR EIRENARIE Th D Z LM b, AT K VED DI HIERVWREE (R 300 m) TOLS %
MELTTZDTH D,

6.1 BE10 FFEREEICETIFKERE

HNEEERIC T Di8FE 10 TAEFLE DR A EIZ OV TR ERHERLE OSEAHIZFEE  (5.2.1
ZHR) 1210 FFEET UENOHETE T 5, | ZOFEICBOTHEE SN DHIZE 10 JTEEFLE O AH
HED DD, HORE2LOME, NGRS 32T o F UUEID T 160m, ZLISDOET80m &
2% (& 52-1), ZZT, ZNHOHEEICOWTIE, FHFRICHWZZHIEEERE DR ERMIC oD
THER CTE TUVWRNWZ LITHEERNVLETHD,

IR BT D5 10 JTHFERE DR KIZREIIOWVTE, BEELREENFVE-TND L
WO REIZFEDE, MIS Se [ Zxfbb S 2 MBAES Bl HHEE S 7225 12~13 JT4ERM O &)
SHEET 5, MIS 5¢ DIFRER HEREY) Eiim I iES5< &, 2 12~13 HEMO M &35 8~26
m EHEESND, T2, TOMICEEE 52 5 X5 72 SCHERES X E OV O 0 itk DS
ORPUT YL T2 5700,

IBFEROMFRIRHI 31T 21025 10 THEREORKZERIZOWVTIE, i 12~13 MO T
BEODHEE L7z 421, 522 /), i 12~13 THEMO L=, /EP%EJ%@%E%EZ |2 MIS 5e @
WA i DHEE SN2l 2 12~13 EMOKEEZ R LEbEL 2 TRkobnsd, Lnl,
SCRRARAS RS H X O IFEAEC I Z 3\ N TR DO FEIEIRE 27~ L7 STHR « 7 — Z 2 DWW TR S
it (1) B, 2078, 2T, BRIE (2016) (282 BRI O/ BRI
WG, RIS £ ClIoA Uz FAIEE, D7 < & bisiidic >0 T, 2ol op
2 100 m 2072 b DI T HIRENIRE L 70D LB 2 DD ITHESOTilRE 10 T4ERRE
EOTREEZHEET 5, @5 12~13 TFEROMEEREY, EiolB0i 8~26m LHEEINS Z
EMD, W 12~13 FFEMO TLIEL, ZOMEEEIZ 100m 21272 108~126m x5 Z & 1%
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mNEEZBND,

KEENC I3 D2 10 AR O IREEITOWTIE, SCRFIASe X oD Kt FEE
2D EHWTE D LD G133, BRELFREENPTIVES TN EVIEDD &,
B 10 JTAEFREE DR R DHEE T 5, KEMICRT Dia 25 10 JTHEFRE ORI 2DV T, MIS
Se DOWERLEL i HHEE STz 12~13 MO E2 22 M IME T2 2 & THEE T 5,
ZOMEE, o bk, F8~26m L#HEETE S,

P bEDZ Lond, TR GHHIX TIE, (7)) OIS T 2501, T 70bbhink 10 TR
FEICBT DI RR B 300 m ZHB 2 D HBATIIERD BV,

6.2 10 FEREBEICETIRBICK DREDRED
FER 10 TAHERREIC BT HIREBIZHOWT, HEERA e B COiFTE OB TIZLLT
DIRE Z BV THEE T 5,

BEDOHIGREERER « [T IR o T2 LB 2 HILAEHRLIRE, 10 HAEARr—/L COME « I
REEEN X —E O X Tk L T\ A,
WA 12~13 JTHER OIS « HE/KIEZEEN AN 10 TSR ICB WO TH D IRIh D,

SCRRFRAT RIS H X DS BIAE O ISR « TSI EDIVIZRE I, K9 150 TR D & HEE S
N5 51128 Z b, ERORGEIZEESTIE, i 10 TEREIZBWTHEE SRk Ki=R
BEZY, TOEEFER 10 TFRIBEESNOIRKNRZEELEARTIENTE D, ZOX S R HEED
R % 5.2 2 X9 70k, TR G HIIX 36 L OV O JERAHUBI I T R Y 72 57200 (5.1.2,
522728, ZORE, SURHAXIGHIRTIY, () OFEEIELT 250, 77206 10 JF%E
FEREIC BT DI NEREED 230 m 282 DBATIIERD LR,

728, N ORI, KWIOWHEIX FIC X > T RMBETTZLREL 5 L& 2 BN A
X, HFNTHDH EBZ LR, WE 10 TFREIZBOTHEE SN RKREREICESITIE, 108
~126m A D Z S22, (f) OFEMETEEY Ly,

—J, SAL—=T AL NMIEY, FER10 RIS (f) OFREMEICERYT D8I, 37205 230m
w2 DI RiR e BRIV B a b - DT RREE O H AT, A—V v VARG LI
L DR G e o 7o, BT A Z ERTERN (524 28) |, 7k, JIAMT
ROFHECEIT S, TENRBRITO~ A L—T A ML HHIFE @45~90m) |2, WwEEI4E
FREEDSELJHIFNRELIZ 10 FFEA R U B0m) ZMA Th, 230 m #2720,

6.3 HMEFEBELROFARZREYT H155
FSETIE, MU (7)) BLUOMEHE (f) ~ORAMEDOHEEDT-ODMBZEH L T\ D, Zh
DL, FEEDORCYMED 3705 Ml TE R 272 b DIZONT, LLTFITRT,

PO FAIRIC DU CH, SO~ LRI B AR - TR 2 e
BB LTE RIS,
PIBEEROMEELRIC DU CHE, BB L 72 Y 135 HUB D43 K OB S R C b %
f2b, BT D Aot
SRFAET B HIT D - BT X % H PRI OB RIS, 3BTz SOk -
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T — 2 TIIEHT 5 Z &N TE TURLY,

7o, FHEOERETIE, LTy (7)) () OFREMETHART 2000 TIEAns, FHihoEHEMEm
EDTEDITHEEZEZ BNDRITHOWT, ZOFZ LI FIORT,

IR O A T AEOB I OFHMIZ OV T,  STERFRES G X 35 L OV D JE Dl 23617
HARIEME OBEARIEZ R L7303 72 <, BRFRREMEZHER TE TR0,
TRFEBIRREIEHI O 12 K B FLIEIZ OV, BRI OfF i O#pfsE FERE OEH 5 5
otz
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