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Estimation of potential large wood export in Japan
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A quantitative model for analyzing the mass balance of large wood and its
export on an annual scale at a watershed scale was developed for the first time in the world. The
model consists of two frameworks: the rainfall-induced analytical shallow landslide model for the
large wood recruitment, and the double storage function with the lumped hydrological method at a
watershed scale for the large wood entrainment. For the model application to the whole of Japan,
field surveys at recent disaster areas with large wood export, model verification and improvements
were carried out. Finally, a method for the risk assessment of large wood export on a watershed
scale, considering its storage and , was established using the model.
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FINZEB T AT FD, A58, JBE, PR, RmpE, A s Vo 24Amn - et -
ANLHIERDESHICIER Lt T % (Benda et al., 2003; %85, 2006; Ruiz-Villanueva
et al., 2016). JWADIAEITH 5 IR TIE, BHREITFEL ML TB Y ERIEHABREEL,
S BICHIERIEBEALIZ A 5 RpZE IR Lo SR OBR N Ee ¥, 2014 FIRE TR KEE, 2016
FEAbvEE - RAESERSCE, 2017 UM SERSEE, 2018 4R 70 H ARSER S FIC THRRFAI EN
FAELEZ SIXEEISH L.

FA LT IRARIZIUARN PR OPRAEER TR X IED B, MAKRREY L&k (HEFE) L BRI
Ve A (GFK, 2009; Ruiz-Villanueva et al., 2016). & 512, —MRIC RKHAE/ 2 HIAKA R
M CIE, MNOKSHEFEREN L HITRKEWZD, BEAENDIMAEDL VLRI ELL 2 5.
Lth, KENTOHERIZE T, WAkSLEAREDO KIFBALNEE SN D728, MARDRE-H
E-EBE-MHEE VW) —EHO e ADBENEETHS. £/, AR HIEFEORE A A,
ERERIZE 2 D8, RAICX VHERET 2 Eib/e CHARICE T D84 RFRIT Z vk TlcfTh
NTER, HERERARICETARIXEE A LR L, AR O —#O 7 bt 2| ZBAIAT i
Zel%, T E CTEETE R o RN 2T HBARREOFBREE 2 FEEIC 2 A TERE.

ZOXIRBEREOL E, WHRLSHFEESIZAAREED X LK B AT HEOHK
FHIEAT 24T (BO)IT < /NER, 2017), FRHEFEARICIZ KRB A A X N EFCBLUE S 5 Bt
Bepk L FRIPNICHERE L CO DA B E) L Tt 2B WA 2 = L=, =2 C, &
HAREEE S L (Thapthai and Komori et al., 2017) Z A L CHERE L7238 4R E (Thapthai
and Komori et al., 2018) ZANMESL LT, 2B 7T NAEHVTRAOHE - B
R EEZHEET D, HRYORAREFEAEET L ERE LA, HERIRRLRICB T 5%)
B FARELSRICE LT, BRI CIXEEPAMERRBIZEIXTE T, 72, KBk %
IATONTZ IR A 77—V TOMARFEIC L - T, IHEEICBWTHYEOHRAHBRH 2 Z &
DHER SN TWD (B b - )il 2004; fEES, 2006). X512, dbEAD 3tk L B HAD
3 PR OBMFAE L 0, AL AARITERSCE P SRS CHERERA B3 2 < HERF A &N HTEA
BEORIBERNTHDZ L, FMEARATIHILEARL LG U THRBRAEN D W ORATRAREN
THRABEOHIBER THDH Z LARENT (Seo et al., 2015). ZD K I RHERERADS %
DOFHMEESIND Z L E2EZTYH, BAOHR - HEIHCET 2MEOLEETRE W

ZOXIREWRIZBWNTY, AARSEZXRIC, R ~0FEEIZ T TS SICiARED—
HO T vt AOMREEED, EWH) - WERY) - NAREROEA B 2 E &I 5 2
ERFETHL. LT, MHMAEOFEETH G HEBEFICANT, HRRARZE O mMAT
VU X WA R OHEE L2 RIS CTHENI 35 2 &%, HERIBRRALRF S~ - WSEHF
el LCHEFICEETHD EE R

2. WMHEOHM
HADI A X212, MARHO—ED & R K-S ARERKEES NV EER - EET
5. LT, HEBRARZEDEHRERT Vv VIRARBDOHEFRIEDOHES * Hig 9.
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ITEDHAREICB N TR RE2WEEL L0 L 2014 FILE B HE, 2016 FAciEE -
HALZE R SRR, 2017 FFUNZERGSSEE, $ 77 2018 416 H RSO 6 2 %1410, BHFHA L v
WARDIAE, HEHE - HBE), MO A=A LEZHONIT 5. HARHO —#HO 7 1k 2|2
KO HARMHEEAET VEBR L, BARIRA~OWHICZ 9 2 X 5 WGE - mELT 5. K&k
BN, EEAL LA AT T V& BARSIICHEA L, HRERARZ 5O =il T ok
HART o v VIR BOHEEFIEAMESLT D, Z LT, b, BARAR, B X OHRERA
BOBLEHS AARSIICE T 2MATRHERFES A EZH O MIT 5.
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(1) WAV SERE O BLHGH A
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(£ 1), MHAARELIEAARIZIT 2SR OFABE OBENPITRARKIRY LAOFERRER I EE L 5
ZATWHZ LRSI L (B - /N RD, 2020).
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ALTEBDIZROND EEZOND. T T, MARERHE LTHELILA Yy aDd b, 31
DAY 100m OFEFANICALET H L ODOAHE S HITHH Lz, 20%, £A v allBi 5T
RNEER LOVEAR 1 KM= OFEEZZE L, BAERAKRLHG Lz, K212, &4 2Rk
WTTHERF SN RBAERAEZFH OT K EZ O TORT. PO Y ENTEEEEZ, BTN O
D BAIE OMUE) 2R L TEY, AZ LBV TIE 2 B, KA L LB 2 A28
TIELE, PAFEXVBEZFICSWVIRARKENHE SNz, o, X Akics T 23845 mAR
DOl EEREREE O CEIMREZ B L& 24, dLAADF AR B\ TiE 0.907
(Fl A &), 0.719 (BFEF L), 0.768 (fEILIF L) Eof=dizxt L, FHADH AFHkizi
TIE0.547 CHFJNF L), 0.699 CKHELZ L), 0.431 (A A L) L7200, HEBARVMEE R L
7. Thbb, BERAKEOBAE LY, FHADX LFBICHE O TIZAL A L LR THREDIAE
TARENEBH LIZK W XD T,

(3) WA A ET L OE L
D vy 7 F—% %A RO R PR A OB
WiZeM% LiDAR, ZRAK GIS, BREZIHMHD

RBE Y IF— 2 AR L, N TAOHE 0
BREICOW TR EEET V2 HWT v
ARG C TR B R A B B L

7= (X 3; Nakao et al., 2022).

AL, REAEERIC I Bk

BHER L OVIA LA DT ) O L 0 HEE

LTHY, AR RITIAETA RO

DOEEE &I, SHBORETHIRIZEIZ e Height (m)
6 CH SRR RGBT 5 J A o
@ RlrgETT L OEEY ~ 1520
2019 FEB A 19 B1C T KBRS A T A ; : A e
Fe b U B SR B B 1 ek % 0, 4 o B

[HFREEE T L OZEMMRGEE, LR, BEK

BEOZEMSAICE L CUREERAZITV, £ ‘
TNTRKEE % & b & O 5 i ) 72 28 ] 7 3 KR 20-100 R F TORLE TH]
B E 2 5232 L7z (Sartsin and Komori

ot al. fEFE). (Nakao et al., 2022)

4 |Z ROC (Receiver Operating 1 o
Characteristic) HIfRIC L AET/LOTHI I D -
FEEE 2R L=/ R A2 Rd. 2 2°C, BAX I ;
T (C/2/S) X HIEIEICFHT ORVL DAAC I ™ TrsZio
LD kn BEOLRBET —% 4 |28
/Sauliner et al. (199 IZES &ML &6 L J
JEAt/Thapthai and Komori (2018) (235 2 ,
< BRI L, 0T (10/50) (XZ2fIfRG 2 CTORAUC=0.787)
FE (m), RICF (R/T) 13 L— Z B (kg 0.4 ZEIOR (UG- om0
W) /T AXARBSEREELSTME & [ g 2 %101 (AUC - 6814
ZEMT 5. AUC (Area Under the Curve) ¥ T ESOR e 3o
HAEVIEE PR RO AR, 02 e 7SR (AUC =073
AKIFZEIZ BT Z-10-R NS TR EE N i ~---C-50-1 (AUC = 0.599)
SIS T R T -
DIST A — B Y O R E I BIRT 5 e 02 o4 os  os .
BHERNTA—ZTHDLI ENbhrolz. False Positive Rate

F7o, BRSO & BERREIL, HTKRALIC ) )

L ABRE ST OBINIC Lo THI TRV 128 X 4 ROC HIfRIC L 5 E 5 L0 TRk B 24T
%%5—?_, ﬁiﬁ*ﬁ{ﬁﬁ/ﬁtﬂﬁ‘%ﬁibkﬁqﬁ (Sartsin and Komori et al., ?Q’F%EF')

PR TIK R HAEm A etk &, RORFEREAN S

MIEAE U7 o T2 Pl BRI K R NNk ClE R 22 A RNERRERE Ch o T2 E b o 7=,
B FiADOHR: - HRI-HLEDOET LV OBRE L0 EE

TRARDFRAE, HifE - HRE), HEOEA D= A LAEZH LT A-00OBMEAEL2EC T, i
ARVEHNZVZBEAR A R NRFEOFRAFEAE & 5 REBRATEH &, W RO TN I HERE L 723
ADFBENT 2 A O 2 FEOWMATRIFENFET S E2H LN L. 22T,
BHAAET T VA2 LR AERAEHEET VL, HESNTERERAEEZ ANMELE T 50k
ATEHRAE 2 SO S 7R OHERE - BB E2HEET 2 IFEBEE T VE2EL,
SEHKELTHARHEO—#HO T ot 2ADEF L LY (K5; MM, 2019).
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