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TlE, FERRICHE S TR A L, LS ER S
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10:00~14:30 (Z#&lR1F20E L7z, R H OKGSMFITR
H0.7m/s, [IE 24 COMERH ThoT-, T — 4%
R L. BUZ X DMARDFREN NI . Y NS
720 CWIRWIRFERED T — 2 2T IS LT, i
B&AIE Autel EVO T pro6K (Autel Robotics, *K[E) T
b5 (GHE-1), AKITET > v v 2 —ROHFED A
7 Z 5 LT B - BB R 21T O UAV IR TH 5,

KNI A— =T » T 80%, A KT v 73 80%,

BE-2 CLASAZIZ& S GNSS AlE



i 120 m O BRI THREEIC L > TV, G 91 Bod
T — 2 2 BG LT,

SIM FEHT Tl 3 IRTTHITEE 7 /WAL G A A5
B 72012, /i EFEYE S (Ground Control Point; LA R GCP)
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Point; LAF CP) Z[X-12 |\Z7R$ 3 DT E Lz,

GCP & CP OB (x, y, z) ZHUFT SH7-0IC
2021 4F 11 A 1 BIZHAHLET GNSS HIEZ1T -7,
GNSS 3Z{5#%i% Chronosphere-L6 11 (kX tth=277, H
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cm/pixel Th o770, FEEZAEDHRIT LR B TRV &ED
BHCIE, B A X% 446 cm ISHE— L=,

33 #ER
3.3.1 UAV-SIM IZ&k % 3 RITHhFZE T IL DFEEIREE
UAV-SIM (2 &> CTHER L 7= 3 RocHiBE T /L Ok

FEERREED -8, GCP & CP OEF AHEENE & GNSS I
10
GCP
8 L
Bt
m
wn
E 4
2
0 | — [ |
IR ERE(X,y) SAEIEIE(z)  3RTTEEEE(x,y,Z)
10
CP
8 -
Bl
L6+
m
<
24T
2 L
0

IRV JEERE (X,y) i
X-13 3 RITHhHETILDFEERIE

EJEAE(z) 3R ICHEAE(X,Y,2)



B, FHFND RMSE E%#HH L7k B2 M-
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Z T, TIAFMOENRELHERE T,
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cm % 3 U CIRAE T EEZ T 5 & Slope A 7324,801
m’/km?year, Slope B 7% 6,171 m’/km?year &HEE S
oo TNHZRERICHE T 5 & 24.8 mm/year X TN 6.2
mm/year £72V, RERENELIETLTNDLZ L
ZRL TV, TNTIUE % ORHE DR b E %
9% & Slope B DIR b &1 Slope A L0 72 < |
Slope A D#) 25% Tl -7z,
3.34 RMEARREOHEELEKR

FASEA R R OREAEZSB ORI A X A BT T AT A
7 Tl LToE R 2 -6 17T, Ziubhid, 2018 4
~2021 FEOBFITIT 5 12 AR T — 2 2 Hliti L
2HbDThD, 2018 4 12 HOBET — 4 %5 &
RHEARER CHAT LTS TSR T & D, 2018
F1R2AL2019F 12 ADRET =2l T 5L, 1
R CEED D HBITE 5 &9 2B 2 A 28 (kI3

2018.12.27 ‘

2020.12.14

X-16 2018 £ 12 5 —2021 &£ 12 B OWEALEE
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DIV o7z, [AERIZ 2020 4512 A & 2021 412 HD
Wl 7 —ZIZHOWT Y, BRAFT DA D F LI AL
FELTWSEHCHRZ DD, BIFHAEDREBOIER
oW IR DIER &\ o T M2 A [ 18 DRk 11X
MRS NnpxhoTz,
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341 LPBIET 2 DRENENEMICERHEE

[X-15 % L% & Slope A & ¥ Slope B D% < OfEFT
T 10 cm~20 ecm FEED T T A FROEALR R 5D
FER Lo, ZORKNE LT, LPHET—XIZEF
NHHERAAEOREIZ L0 2 BOESEOZAES % &
5He, BHREEN EFH DT TRLTWS L 9 Ak
REOVE L D AMREMERN R ST D B, RFERTH A
FROBIENDAE L TN D720, [X-15 O 2 LI LP
HWET—4 D 10 cm~20 cm FREDIRAEZH A TN D
AREMED EV, L L, LP RO EORBEEH E 2
Th, #t em BEOREREICL LHEE(LTHN
ITHHRFTRE CTH D & B %, LLUT ClIpsEdRt m o2
BT EIC OV TCEER LT,

342 HEMBFEORLZLIMEORRBLIMNEDILE

Slope A & Slope B DR Wb &l 24,801 m*/km?/year,
6,171 m¥/km?/year &H ST, I HIC, AWEEBE
FURHIERZ & 2 AR tvRt i C© RS EhREARAT 24T > /-
HK & OBEERFZE D OFENTRE R & b FERICIR & i)
BAEFEML, AR L LT,

BEAERFIE O % G i TR BT & e HUIX A & 2 e 1) &
AR HIANE T 5, 7= Slope A & O* Slope B F ]
ERETH DT, RHE AL K DR/EGRMEDENT
(T & A EEE LT LT, BEEATZE0 AR Rt i
AR 3,500 m?, “PIERHAIT 337 ~ 44° THDHT7
B, SlopeA (X SlopeB X ¥ & aalEmfEIZ/ <, #
EERMAEIIRE D odz, Fiz, FBRHEIKREZA L
TEY., DROHIZIRD Slope A & 135720 . Slope
B LI L 72K TH %, BEEATSEIL 2018 4F 9 H ~
2020 4F 10 A O 2 M Z i & L, #or A&
IZ UAV-SIM &7 — & D72 T 21TV, RERIRI D
RETWEEZFEHL WD, BEAEMFTRIEAET IR <
B HZ L OFEDNT AT TODET, AR & 3R
B EOREHEMITD LR 503, FHERBRHEZ
BRTAIRE/e T —# 207 7owic, BilaiTo7z, BE
FEWFFE ORI OR & TRV &4 FERE T 5 & 2 EH TR
BIWET 328 m® &R0, ZHEHET DL 47,000
m¥/km?/year & H#EE Z 7,

BK & DBHEMFSE SDOR£ Tb &I Slope A & A—
A —ZF U TH D, Slope A DIZFEHEDK 1.9 1%



DETH -7, —J. SlopeB L [k d % & BEEWFSE
DI T BT Slope B D 7.6 5 & ) K& o7z,
RETWEOR/NERITREWIEIZ, BEEHFTRE 3 >
Slope A > Slope B DJIETH -7z, ZE T EICHES
FFTEREZBRH LiZ & 2 A, RHEERHE O R NEEf%
(22N T G BEERFZE>Slope A>Slope B DIETH 1V | 4}
RN LR TR EISHIERBO bivlz, Lizdio
T, FHEERADORE IVRETWELBIET 5 EK
D—2EEZBND,

S 512, SlopeA & Slope B DR b iE B
LCiE, RHERIR BB L TO D AMREER B 5, [X-15
2% L, Slope A TIIARARBITIH > THEED UL - 77
UNET L, RIETKEME 2T Y 2L T\ D, —
7. Slope B 1T 72 R/tE IR Th 5728, Slope A D
F O RRERT VTS NI T, BHEIRITR
HOFKFIF B L G 2. T OFROEREZBIE L
TN5EB2 N5, ZbOHERER L RE T
BEOXHGER G | ARG R O BRI I X HE
FIRFEA R E S BIR LT | FERNID D O TAMR
HAEHLMNZT % 9 2T, MERRHEEZRE 2 7R &
TWEOIPVETHL LEEZ LD,

343 HEE[EE L TRRHOBER
R i ORE ARSI A 2 A T T AT AT

T L BEOIR T — 2 g L= & 2 A (4-16) |
HER 3 M TIXAME A DI R SR> T7-,

RREEII L CIIR B OEET, W DEF AR L 72
LHFRBEHREOZEEMEL . MAEREIZIIE - F 422
FTHHEHILHMESNTNDZ EnD M, 3 4ERM T
7o AT bR IR 2 Dotz Ll S D, JEE
JIFEERIZ B 2L R C IR (USLE X)) 12k
5y 2 b— 3 iR, MIEBICHE D FREE o HEL
IZX V| HIERTE C MR AR (Vyear) 23 14.5 f5ITHY
KREDAREM R SN TN D D, L=~ T, HiE
PRHRTE A RIE DS R S o7 Z &1k, BIED
TRMRERIIFEIEE D LTEY ., Kl X5 HAKSED
BRICRKED TR E U A TR 2R LT 5,
FEAE[RIE DS & OFREE DIRFZER] A r— /L CHEIT L, &5

(C EWTRHOMENZF 5T 2 D2 it 572012 b,

LS%UMAEDT=2 ) v T BT DRERD B,
35 F&H

AREE IR R KSR BRI sk D i EE s} i ©
GNSS I & O UAV-SIM f#HTIZ & - C 3 RotHifgE
FIVEVERL L, 2018 4E 9 H O LP JIET — 4% & Ot
ZETRATIC Ko €. Mgt 3 R ORFR R EOHEE
TR IrTz, T ORER, UAV-SIM T L » THER L 7=

14

3 WITHIE T /L3R5 10 em A CHIE 2 8L L T
B, TWEHEOHERIZEH TH D Z LRIz,
FE ARG R DR L gHE R oA LR (1RA
%) 13 Slope A 7% 24,801 m¥/km?year (24.8 mm/year) .
Slope B 7% 6,171 m¥km?/year (6.2mm/year) TV, &}
R ORI R ME B TR B A K F T &5
2Tz, o, FALTTAIATZIZLAE=F]
VURERTIE, MR 3 AEMHCRb i OSBRI
ZACIT R SRz,

UAV-StM fi#HTIZ X 2 TP EhRE ORI I0EFI &
NTE7- LP JESH EL—F & LR, Kax
T3 WoTZ T — 2 2B T &, T S Hie
RO THDLHZ EPFIRTHD, £lo, KETHEA L
YERTEFTRE Y AT L HABHOVE (QZSS) 1245 CLAS
2D GNSS HfIED K 512, [LHEHT & E#EH wTRE 2R FE
PEDO W SRR L, B HaREIc BT 5
UAV-SIM TR AEIZ LY —BEE s B2 6
%o LT2h3o T, UAV-SIM T 23Kk 4 7k ARt oo
B CHA S, T —% O Z LT, BN
72 TS ENREOHERE AL BRI A S R AR D& b
SN D Z ERHiIfF SIS,

4. BENMGOFELR
R~

41 B®

TP R OREI 728 LRYE BRI T, il DK
A~OYEH D BT R BIRE D fir & FA) D E
IREWRCTH D, T, B LT D SEMRORBIEHIE
D TR A AR FEBI ) 30 1%, it oD b BhfE -
REICRMIM BUFE~E1+4E. 5EI2 - Tk 100 42
PALE) I2b7e ) RE7REE RITTretEn & 5 L 45
TRy 9, Fo WL 2R 5120
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Abstract: The 2018 Hokkaido Eastern Iburi earthquake on September 6, 2018 caused thousands of landslides in the Atsuma
River catchment. To estimate the number, area and sediment volume of landslides caused by the earthquake, we conducted the
elevation differential analysis with LiDAR data for 2 periods before and after the earthquake. We also investigated the surface
erosion on the bare slopes generated by the earthquake-induced shallow landslides using UAV-SfM and suspended sediment

runoff from the Atsuma River catchment using turbidity probes.

Keywords: earthquake, landslide, sediment and stem volume, surface erosion, suspended sediment runoff
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