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Construction and verification of a method for quantitative evaluation of
sediment yield that induces debris-flow disasters
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This study examined sites with different geological features in Tamba City,
Hyogo Prefecture and Hiroshima City, Hiro-shima Prefecture, where debris flow disasters were caused
by heavy rainfall in August 2014. The sediment volume (V) of each landslide was calculated based on
comparisons LiDAR-derived DEMs before and after the disaster. The a - and y -values of the landslide
volume estimation equation, i.e., V = a Ay , where A is landslide area, were also estimated. The
results showed a negative correlation between the a - and y -values, with the y -value increasing as
the ratio of the land-slide depth to the landslide area increased. Igneous rocks had larger o
-values and smaller y -values and sedimentary rocks had a wide range of a - and y -values.

LP



X C—19,. F—19—1, Z2—19 (58

1. WFFERIR S WO 5

TS, AR S AE SN D BRVANREME L, I LD LB S IARRR LR LT,
TR R K E LG &R 9, SAMIC X D 5 oW BT, —RICRHEREIC LD
+w (LUF, ERAE LRV B L FRS) LA - RKRBIC LDt 675, MBERE LR &N
WRTHD & EATOBENRRKE KRN R0F <, FPNEICKED LRV IHERT9 5 72 ki
FOMRMELI T LEXOND, LIEh-> T, MEBAEE LW EZHEE TS, BEFFEICE S
T D FRLAREFMICIE A TE 2, RERODYEAZTE AR LY 25 LT
FHTHD, pBAE LR (V) (TAEERE (A) 2R & L2BRA (V= o) TEBTE
Db, FHR (MR - Bl L) OFRR (P - fH - [ERE) B2 THTY,
FCANTA—=F afli- yEZMEHLHEETE D EWbILD, LN LN L, BEFNIIEDREEERS
AR O T L b IEFETIE RN 2 & REMET — Z IR OR Y BMFET L2 L,
BERENBEEN T RWE WS EEN S 5,

2. MEEOHB

ARFZEIE, HE O D ILHICB T, LARKERAF%RO LP #iET — % % V-2 & E
DFEFFHEIT L0 REBEAE W EZ KD, affi- yEEZHE L, 20O LT, off - yEICKFE
THABEVRSOHVE O B A it L=,

3. WD HiE

(1) *f5Hhis

KIGHI TN B AR 26 4 8 H S/ C LA it S E AN A U - fu i WL PRI i v B BT K OVK
T (BAF, FHgdsk) & RBRIAETZEIRX - ZEMK (LT, KRR Ths (X—1),
M X, 20 5o | M KNEIC X5 &, PHEHUIE S PHEH B S (s1) « BPHEHE (gs),
JR BRI E e SE (Gh) - FERCESE (T2) - AR (Ksm) - XTHEJRE (\m) TH D, £,
K[RETOMTREIC L 2BANEL, BERMNEL R51TE, P35 B i e~ TR
BENRE L, FRC 24 EFERE L 48 BN EDOEIIRE o 7,

(2) AREEHLOHIH

FRAEHI O Al AreGIS Pro 2.8 &V TIRD L 52T o7, EPICER%R O LP M7 — 4
MOEEEOBEEFHE Lz, IWHAHIZBWTEEEOZ(IEN R ONDBATDIEE A ERN
FRESC RO TH L, ZNHDH L, HafmARAE LRBICE T, RmEaits 20
PLEND 0.5 m DL EDREIEA UT- I A FRE & R7e U, 22O Ml 2 O FREE
ThdZLE2ENEENLHER L%, S I ICAHEEAFH S R Y I 2 ER LT, AR
(RY Fy) &I, BREHOMEME Ae XM O Ad Z#HE L, ZOWMEEAH LiiiE
HfE (A= Ad + Ae) ZFtH L7z, ZL T, BEMAY IUNICBIT 2R EE Ve L HERE Vd &
EOFHETH LT, RER S ORREAE LW E (V= Ve - Vd) ZRD7z, Fiz, FAEEHR
U S NICBIT A ERETOESEOEED LA FREED () & LTRDE,

a
2 HOURFE I M) B AR B
BRUE

Gh: BELHM LBEHEE RESTH
I ERUVANRRREBERSE

Gih: BB &M LBIEEES |
gﬁﬁﬂﬂ%&u%*&

Ksm¥a5
RERVEE
Nb. :l&_ﬁlﬁ'&ﬁl&!}%h%@ﬂ

1568 FHER FHEERH R
RIREEHES)

L [ gs s —RE= RS B AR EEE- g 2
T | MSE (—) L e REes 3 S/

M —1 HRsEHh & W O (2 I3PHE s, AR B, B3 E o 10 m
DEM LiER % T A 7 —4%, EEEEEROWIEEED T A 57— % 2 LIER, %5
BE 50 m kR, HUVE O RAICITIERIF S — A L AU V2 Z4E L, HUZESFEIE 20 5y
D 1 HE g & )




4. WFFEARRR

(1) FABEmAE A & HAEEIE D, HRBEAPE Liba v

FHEIZI T D AEm RS A & FRRRBEED ORREXK —2 EBHIRT, 22T, HE LI
ALDZEBEFEX D =mA") THBLE, m&n3EETHD, AL DIIDHADIELSENALN
L0, WEIZBMRR EOMBENRSH S, ZOH T, FHEHEEW S « BrHE S - XTHEis
1T n B2 0.16 L EE KX, A& DDEOBRBEMAKE CH S, iz, FFEmEAEDED
Lol nlERREOVHEL, nfE/NSVMEADN D D,

FREETERE A & HAEAE TP E V ORBEDY, WEEZREX (V = oY) THEEILTELRE
offi « y i, WERKEREZZNENK—2 TEITRT, RAEIZWDFROREIZIH TS 0. 996
PLELE D20 ENZ E0n, HEICERAR A L VOIEDOBRIZHETH S, T742bb, £T0
HEIZIBWT, RS & A E T EORGRIT (V= oA”) THRRBATETVnDLEEZL
nod,

- o ERSE (Gh) T oo NABEE (Nm)
® AR (12) ® WHBES (Ksm)
E [
D b
i e, | .
I®
w S )
H’ | (l,@/‘ L
Gh: m=0.93, n= 0.07, R*= 055 | Nm: m=0.65, n= 0.16, R™~0.76
o Jrm=102,n=005 R*=066| Kspem= 127, 07 003, RT0.80
1o fEMEEGh) T e nEEEE am)
® HUETE (T2) Q@ e MHBRESE (Ksm)
10* : o @ﬁé PO

BEEELREV (M)
3

/Sl a=0.08,y=149,R=0.996 | | - Gh:0=0.99,y=1.06,R=0.998 | Nm:a=0.19,y= 1.34, R>= 0.998
s gt 0= 1.90,y=0.99, R™=0.998 | - T T2:0=2.02,y=0.94,R>=0.999 | . .~ Ksm: o= 1.89, y= 0.97, R>= 0.999
P IS PP RS PR PR TP RPN TR | TV S r——— TVPV| S————"TVPY| W———r WY W———r T | IDCAPNEP TPV RPN TP RPN TV R PP |
10! 10° 10° 10* 10° 10" 10 10° 10* 10° 10 107 10° 10* 10°
HRIEEHA (m?) HREEEHEA (m?) HREEEMA (m?)

B—2 AASEIEAE A &OPHIRABETR D, ARERERE LRV OBILR (SRR
B, = Z—3h— RV EHEE)

(2) mfE - nfli& v EORLR

yIZEET A ERNZHODICT DO DG E1T - 7o, FREBEAFE L E VT, RERORA
BEVe OBMTHLZ D, yIEIZITREERNZET L EEBRTE S, £ 2T, BAEmMES
BERICBET 2 mE  n i & y EOBMREZ K -3 12737, ZORNLbNL XD, EboX X
BNy EIE 0 - nfHE EFHIFAOBBRICH D, ZOZ D, RERMEIZT 2 RERD
BINES 2R T nfENRRELSRD L,V = aA"OEXITHY T2yl THEEZ NS,
AT TR - T HEIT E 72D 70, S%GHIIT — X 203 2 L Tafi- yfEZHE Z LT
HHLREREHTE D LB TND, 5%IT AT ERER O EARGHE 2 &~ R4 pE
TWEHENOFEAEZHIEL, HaxREICB TS ol yHEOT—Z #ER L &0,

: R REREBE (D
L4 ABFHRER A (gs)

[ O Tt E%E (Gh)

w2 | AFHUESE(T2)

i SAERIRE (Nm)
1o & ORIFFiEE (Ksm)
08 +

0

m

n
M—3 mfE-nfEE v EOBER (BHIZITEEIERR)



3 0
2014 26 8
39
2021
26

3

2021
2014 8

4

2022

(Wakatsuki Tsuyoshi)







