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Abstract

In Japan, areas near rural settlements in hilly and mountainous regions are often called
mesomountainous areas. The relationship between humans and the ecosystem in mesomountainous
river basins in Japan has changed as these areas are increasingly confronted with the impacts of climate
change (e.g., an increase in extreme and abnormal weather events). In this study, we reviewed current
conditions and relationships among human beings, forests, and weather disasters in the Daihachiga
River Basin in Takayama, Gifu Prefecture. Specifically, we looked at spatio-temporal changes in the
weather and forests during torrential rain (July 2020) and heavy snow (17 December 2014) events that
were described with the aid of continuous in-situ observations and social statistics by local authorities
and scientists. However, in a mesomountainous river basin such as this, which is experiencing both
population decline and increasing disaster risk, more detailed and labor-intensive online monitoring is
required. With this need in mind, we summarized the usability of (1) observation data obtained from
unmanned sensors; (2) advanced remote-sensing observations by drones and satellite sensors with high
spatio-temporal resolution; and (3) information from citizens on the Internet (social sensing), for
example, information gained through Google Trends, Twitter, and Mapillary. We identified the
following three important tasks for future study: (1) integration and mapping of various observation
data and information; (2) analysis and evaluation to connect past, present, and future; and (3) the
identification of a future vision of the river basin that includes dialogue with relevant stakeholders.

Keywords: Daihachiga River Basin, extreme weather event, forest ecosystem, mesomountainous regions, remote

sensing; social sensing
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1. (EC®IC

ITEDOREEN A E ) KRR BRERROEMNL, BAEICBWT, REAOKELFISREIL, Ax
DEMPMPEZEE DL TN D, KUELEIN NFEARERITHR L CTRIF TR, Al RIS TR
25 0.3°C~4.8°C L5325 alaetE z fiafi L 72 <A 82 B4 2 BUR M 7~k /L (Intergovermental Panel on
Climate Change: IPCC) : 5 5 k53 (ARS) MiZkB W THE SN TV 5, Bz, FBETIE, 2EO7 A
A ANZEBT D, 1 FEEEKE Somm Bl EOFERIFEAEREIE, 1976 4025 2020 4FI2FHB0NT, 29.2 [F/10 445
M7 (B 99%) 2, F7z, 2011 475 2020 FIZ BT 2 FEFMFEAREE (8334 [8) 1%, 1976 -
P35 1985 4RI 1T B EHAERIE RIS (] 226 ) S H_T, 1S EHEMLEZ D, 2D ORE, 1989
D5 1998 FITHA LTz L SKEOFNEEL 945 - Th o 72 DITk LT, 2009 4225 2018 FFITHAE LT
TR FEOETIGT 1,328 HE~ LML=, F SIEA 1L, TREGH YCEm LTV D,

BRiz, T4, NEARRROMD D IR T LTWa T L) ol cl, KEREICHT 5
FIMEIIAR O TRANZDRILCTH 5, RF « B2 - BAEARYES 35 Sl X, Fibfitisly, MuftL oz
D JEL D HilskZ Ot D MBS % O MBI SN S, BEOEFESEN A oty & LTHESND I,
2015 4BV C, LRk IE, BAROR MmO 73% (2,741 J7ha), AO®D 11% (1,420 T AN), #HiH
AFED 41% (184 5 ha) 2T L b7z 9, L RIS ORI IZARM A 54 L, B Ot kIR
DOWFETe EL N HEEEZ A LT\ 5D, HRANEHBHROREDL Y OFER 2R < &, 7O TIXIRA R BRRIE R
DOFE R O LR - BRERFROK ISR - BRRR & OFESEH, BRI OME) b o7 9,
THUTH LT, Fex lTBUE, ERICEDNREREREZA L TWD, ZOEHERIE, EEN IR
RUESAE, WA OFEMRA 72 1ER, SMNERE DLW O, 3 X OEMOBELE L TOFREOK TIZ L 54
(OFRIIHD 0, L LD, WEANEOIIEEEIEE LIZBIK CEON TV D BEDORHRMATIE, 1
MEAREES R AETHUILTIRADE U D ATREEN H D D, EARICOTDRE AR EOIMETH -7, 23> T
DFENRTITEC IR FRETHDH 7,

oL U OB T, IEFE O EEOE GRB LR FEln ) & RUEERENCZ LY, NEERERD
B0 OB NRLZER S D~EBL LTS, ZOMEAE, $Ex 72 BIREY - +HE 722 R -5 FE AL 2
H 25 70— L TW5, & (2019) 9%, HICI W TR 2 R2RIENA U 5 A0S E L [
e ATRE72 BA%E HAE (SDGs) | D45 HAZITA-S 1 CHHEE L 7=, LR o FiIsic B 2 BT, B RET
% TREMEL—7) L LTCROTHBIZEVHAINS, T70bb, OMGEEORTIR (B - H¥E -8l
FeEfh) 12 K BHEASERSCTRN ARSI L, Bl (- k) OREAZE(LIE D, QUKD A O
PiE, BEF B - PHERGEROBMOIRIK & 72 5, OHBKNOHEE O, =3/ X —HECHEE
WEEmEfE L, NEREE D SE 5, @FBLMT @R WEHOBRRIL, BRI A DR AR
<5, @EROORIIL, BEHRETAZINSE, KUEEICEEL G52, 7Y 7EROES R R
RREEFZFE T, ORFRAEL, BARLEOWELHINSE, HGEEEX2 I bICEREE5, ORLOR
FEIL, B OEMSEENE A IR T &4, HIKO ) OIK T & g EEX O EEZ <Y,

ARaX, T, ZNEFEFICREDN, AR LR CTH 5, RES LT ORNEI (720
LN D) JielkzE g, N - Ak KREKEOBUIR LDV 2 F L, MBS 720 OH 7= 72801
T2 ROEHMOARE LA, BIOREREEZERT 5.

2. KI\ENRBICETDA - FH - RZKBFTORKEEDHY

2.1 REOBMELRAK

FINEFRER (L%, JiikE5d) 1%, AARCTRAOHEE AT DR ILT (]9 2,178km?) YD H.0
M L 0 HIALET 5 (Figd(a), KN, #)KRO I TH Y, @&l =EFiTicksn
EIEAFHL, BRI & 72> TEIBA~ES, Bl SNECAEH -« K« TR - a)io
T E BT D, VST 60.4km?, KRG 21.1km?, FIKIERE LA 20km ThH 5 10, L, &
15km O FERREEDOFEFHIZ I T, T6OUEHR 590m 7> 5 O 1,595m ~ & SIS 3 8 £ 5 1LE g T
H25 (Fig.1(b), TEIRDOEANCALE 9 D) INITRE AR TH Y, KEN~EF LIRS ~ELS, PO K
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BITIZBWT, JBKEZEME LTEKRE (BBUE) FARGHEHRTHD 10,

IO FAolAE, R VEEEIRIERAR « b T~ VbR - B (A X1 - B, i AxX e
X ORI (FTRRETIERIAR) - WIS IAZERIAR, T - AEARHE - ZKH - M TH D (Fig.1(c); JAXA: m&fiffg
| I - MR ver.16.091) - 12)) | K5 iC, FEAHA CIXRIEIATERIAR, LRI TIZAT - v/ T ORI
I A3 % (Figd(b,c)), Willka &tem LXK, EAMKITRL, RAROEZER O AN T 40.4%,
A RO SR D RIZAD 14.5%, BARDILIER O RIRMKRN 41.7%% ZZi5D 5 (Table 1) 9,

Table 1. Forest composition in Takayama as of March 2019?.

Total area (ha) Privately owned forest (ha) State forest (ha)
Planted forest Natural forest Others
Conifer Broadleaf Conifer Broadleaf Treeless land etc.
Takayama area 9,726 3,933 12 1,408 4,056 316 0
Whole city 119,688 45,301 138 8,747 60,141 5,358 80,411

T, IHREFARKNE (BBIEHR) HOEMTH Y, 1955 FizEmilmi~fmA Sz 9, ko kX
<, BHEANIT (D5 LABAWE S EH) 1T, D7 & IPRBFRO L HEET UK FMl L, BEHFHD
i1 2 52T SR 2 s UIRBE 2 8 L7z (1585 4F), GARE A AE ORISR U= s iLskih, =& =507 (X
IS UED) 1T, RIEBIRZK (1135~1181 ) 1Z0:F TEEDBTER U7z —(ASFRIR N & 2 13141516

JEAEREE, T - RIS D (MEK 560~#) 800m) (Fig.1(c)), rlimidf A miE, 2020453 A 31 H
BIE, 86,905 A THDHDITH LT, WO ANRIE, 7,878 A ThHo7-, IHABTZRE, 2005 455 2020 4F
WA ARBUD D RIRANZ A B AL, FRIZ, R 30T (& - AHF - KE) I2800 5, AORDERIT 30% % 2
7= (Fig.1(d)) ', 72721, NREADFEX, EATEHEREEBERHEHEH (2010) D2 L, #iiE L7,
PRI O/INFAE B8 LR (1/R) OREAERIL, 2016 FED 736 AL 383 A D 2020 4D 668
AN& 316 A~, ZRZENEd Lz 9,

22 ANEFHOEDY

e LT 2 2 de B 7 CUE, RRIZ L0 BUO R MRERE AT, £ < OARMDITRE) I - I - =11 -
FENZNTFCELNZ Y, £, @RKROHEPEA~OERE LILF AT & 2 EE L (1692 42) LIRS
9, SREEOHEAZTREEEN O RIS S 2 S D (1721 4F) 7o &, MBUTEMR Sz 1920, BHTEEE
WZIE, VSIS AT i 2SRRI S Ay, MR SRR S 1),

AE TR T — & ~X—Z Web it (LUIS Web) DOH[{§T— 4 (LHUFIHK) 21-22-29.29\2 Jhuix, drihR
(1850 4ELH) « BHYA/KIEM] (1900 4EEH) T, WlITAZERIRINL < A LTz, T D% D 1955 FFITHRE X
AT ZER BRI LU, o « BT, FERMPIRFIRIC M L2 ERRTEND P, 2,
5 RKER R L OGO B E-OCEBLAEM & L TR SN REE L E 2 5N D, F 0%, LD
ER & U CREMICHERE S U PEER (REAREEZE) 2912 L T, AF - /X - BT VEOAOKRRN
AL, BEFnHRH] (1950 4RtH) TlE, JABERIRORD & IRASBAROEE NN WL &7z, BEFIARE (1985 4-LH)
T, FIBITIRABMRDNIAL 96 Lz, 2O XL 912, BUE, WIS oM 2 Mm%, BRZ I L7 Ak
CHEMHITH D EHERI S D, T OHERNE, RO LR E IRICENENLE T D, HEEIRBERKRE A X
b X OO AERERBIHIY A b 28T 5B, TNE 40 FEEHT0ETHDLZ EERLTHE
B EARER TEDORER 229N L s b,

T, MEOTENINRVIKRT LTS, @ILTTOREEONEEE (BWEER) 1%, 2016 FiZ
BUWT, 44511 A THoT=DITx LT, EHRAEESTITDT ) 800 A (1.8%) TH -7z 9 MFEHIL, 2015
FIZBWT, 4426 F Tholz, 2055, BN Sha £ TOMREIN 48.8%% Hd7= 9, TTINKRAFEIT,
2012 FEDK 3,342.6 B 225 2017 FE DK 3,642.1 BH~E M LTc—J7, HEDRLEDHEEIT 04% TH -
720 2012 FEDK) 14.5 BHMND 2017 OF 13.6 (BH~EHAD L9, —F, BROZEHEEDEEZ HIY
(2, PRERCIET » iAo, REEVESESENEAY 2000~2018 AR L HA TI T LTz 30,

IR T EE el X DB b3 L HEIT L, Fnl, MR 246G — BRI T, A&
HROBEHDYNELIIKTFLTWD, —F, UL —E 2 (L7 L— 3 oMl O Ritr 2 skt ez

12



HI M) RLEIL O BAR 2R GFRRAAMRLIZROERIR R &) 12OV TS, FEMR SRR — 2 03
BmNeD, NEHRROBED Y OBIIAH TH 2,
e Fig.1 (a) Location of the Daihachiga River Basin in
Gifu Prefecture. (b) Map of the Daihachiga River Basin.
(c) Land cover and land use map of the river basin. (d)

(a)

Population reduction ratio for various locations in the

. Daihachiga basin from 2005 to 2020. Land information (e.g., about
i SIVET DaSll] municipal boundaries, rivers, railroads, stations, and

Takayama -~ dams) was obtained from the Ministry of Land,
Infrastructure, Transport and Tourism (2020) ). We
i \) — used the “ALOS World 3D-30m” (AW3D30) digital

surface model with a 30 m spatial resolution®?. Black

Gujyo Garo contour lines show intervals of 100 m.
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23 AEKRKEBOEHY

FONE I CIE, T4, SM24E7 HOZEMB LY, FaL264E 12 H 17 BB DO REFICHE ) KR KE
NEUTZ, bR ER, %Bko @ LRI\ CEILER 2K EEIN T THhI TV D 1996 4
VIR, HERRFERTHD,

231 §M2E7AE®
ST24ETHZERWEE, 202047 4 3 B225H 8 BT T, HAMEICER LZAROEEIC LY, 1B
2> < FEFNTWR - T2 28K DEfE L CHEALIAA:, UM FEER « SUMALE RS « BT - WS HF &2 s B U
KHRTHD, THDOHIRTIE, 24«48 - 72 R KENBIAIL EF 1 OEEZB 2572, 7 ADAKEK
BWAEED 2 (500 352 ek L, ZORWICBE LT, [T, RBAR - IR - @R - R -
FoIRF IR - I B IR - BB 7 RIS KRR 2R3 L2 3, @iuifi<ix, 7 A 8 HAFAT 6 BF 30 /02 H5h
SRR S, [FH AT 11 R 40 BRI iz, F£72, 7 H 7 BAFERT 8 IRF 15 431 LR S EE IF o
FERIN, T H 9 BFE 1IR30 IR Sz,

I BN OB SERIC LAuE, 7H 6 H2vD 8 H £ CORHERFMNEL, Pioamiclsne, 74
8 HZFRT 3 B D 4 FRIZ 45Smm Th o723, FRZNCET 5, KIVEOIRFAFTISALE T 5 s Lk
(Abfk 36°8°34”, HER 137°25°207, #fE+k 1,342m; Fig.1(b)) V&, FRIRD FitAF Tl SALE 4 25 & LR B e &
LBLAET (b 36°9°227, R 137°15°127F430T, ¥k 560m; Fig.1(b); LA, w17 A & X L5ER) DRI
BIE, B2 12.0mm THholz, ZORFZIRIZICEIT DM ED B — 27 1%, &b CIXa12 B D
PRI 3 REO 29.5mm?Y, & LT A X A TIEAFRT 6 7B 7 KD 15.5mm Th-o72, 7HTH»H9HET
OBREEEIL, @GR E LT A XA LT 220 300mm THho72, 7H 7 BIEEMDH 8 HE
I E CORBINEIL, SIURBRHAE LT A F 2L H_NT LY ZOERENE S E, SRR E L7
AL ALART, K0 BWERSE (7 BEERKR) IR Z -7 (Fig2),

(a) Takayama field station
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{c) Takayama field station
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Fig.2 Hourly rainfall and cumulative rainfall at (a, ¢) Takayama field station and (b, d) Takayama AMeDAS from 7 July
2020 to 9 July 2020. (e, f, g) Live camera images taken at the nearby Kaji bridge (Fig.1(b)). Images were provided by

Takayama Printing Co., Ltd*®. The time and date of the image download are shown in each image.
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PRI O FIRICAIET D, —#SF (L 36°09°16”, HURE 137°15°337 (13T, #EHk 559m; Fig.1(b)) 1Zk1T 5,
7 H 8 HOWMJIRALDO B —27 (PPl 7 I Figd) &, BIIChrEd 2 m ek (CFam2 Kb 31K B &
O, PIRICAIE T D aIZB T SRR EO ' —2 (PRl 3 KD 4 1) (21E, TNZi4~5 K & 3~4
WEE D ZEMM A BT,

Sanfukuiji

4.0

Fig.3 Water level at Sanfukuji (black line, left y-axis)  *°]
and hourly rainfall at Takayama Field Station (blue zz

lines, right y-axis) from 1 to 15 July 2020. Water level

2.01

water level (m)

data were provided by Gifu Prefecture. 151
1.0+

0.5

0.0 T T T T T T T
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(ww) uonels pjai4 ewekexel @ uonendosid

AT TIX AR EF TR0 o7z, L Ly b, LRVRHESCIIEAEE (B 2.0ha) 2351 12 ERTICH UV TH
A U7z, BRI, A FEETHIPN & RTINS W C it &, ST NI W TS AR (1.0ha) 25%8
LT (Figd), REEE LA F—5TIX B4 L, B s 2 L7237, FXF— LiZ@d 5%
E - EHEIFEGRRIT, EERETTCERRAAARAEL, 9 AR E TERITIEO MWz, KINENITIE,
B AE] & A8 SFETIC BV T, SO AT, BRITIZEB W T, O Uiz, @ ~pHTORE T,
HAKIZ K —H0RAE - IR BIRK - IR FIRAKDNGH S BUAE U723, Zoofth, (EE (Fad - M5 A - BE ) -
fett GEEK - JEmAREE « LT « AdLfiig k™ (28 - BEMEBRE URFKEaRgE - %) - <1
T AYE (&) - FHEEEEREESRE S TS W),

Fig.4 (a) Driftwood in the Namai River (photo taken
on 31 July 2020). (b) Sediment discharge in Taki-
machi (photo taken on 20 July 2020).

232 ERR260F 12 A 17 BHASDKE

2014 4F (CERE 26 4E) 12 A 16 B225 18 BIZ/T T, BRI OBMWATROKIEREIZ LY, HHEAND
HALHT O H AYERSCALIRE i, EHiZ E O TREBIC/R o7z, RIS, IEE TIXRRSE L7220, KFEFEM
DM THIES LN B - 72 39, &R TIL, 12 A 17 BIC 43.7cm O%E %2, BHICKIEES
129.8cm Z @I L7 (FESBRIC K 2 BEEHA) 3, &7 AX A TIE, 12 A 17 HIZ 46cm DT %, FHIZ
BIRFES 87cm @I L7240, £72, 2014 4F 12 H OBE ORI A &ML, #EHIM (1953 42 12 A 726 2020
F12 7) I2BWT, F3NMD215cm Th o724,

mELT T, BIARICL Y, E— 2RISR 15,000 ROEE E 62 oMK, FE - FHAT - Atk - b
M BERAT ZOMHRA EAE U2 4, FRIBRO RO (& £ D) ITA0E T 5 W kEHBERAR O 8L -
A b (AF - & 7 XFOREMH : TKC Y1 b; bk 36°8°24, HfE 137°22°157(F0T, #EHk 785m; Fig.1(b)) 29T
%, EMMICEARTEZIT2 > T D, 0.15ha DA KT — FNOD 35% (150 fEKR) 2355844 - i3 0 -
Bedfrav - ARIR Y OiEEEL T 72 4, 2014 42 12 A I B RFREH G 5 K EFR A () (T LhuX, BIRekE
DOPEROFRIE, 12 A 12 B H 15 HIZHT TORE L EREOZE, 12 16 HO 0~1COEE LT WIR
%, 2H17THE»S 19 HOBRNWEXRERETHS EHEHI ST D),
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PLED X 91Z, FIRTIEEN & B LV IiENR L A Uz, BEROZ 1L, mliiopf—
K< 7 MNCBWT, TEWREZER X ITHESN TS, FHE, Figdb)IIR I D LRI HLRIE,
b S BRI Xk (LA | & TR REER KR (LA ) ISHE S, ZOERMERTER S
Tz, FRERDNRDIR D KNEJITIE, 1702426 H 10 H < 19204E 6 H 28 H < 1922427 H 5 0 + 1934 46
H 29 A - 1957 4 7 AICkgE WEREDLLRE) 2% 1),

3. Fi-G8BAT— 2 PERELEDL S ITH/RITSH?

RO e T, BAFFONFEE 72 EIC X 0 Ak A BUS S-Sk it-ot LBLIT — 213, A - &
e RBREOHINEEADY OMBHEFREL Lz, LLANRD, ANABED ER/REREITHT DU 27 230
BT W LR R I, RO AR O E L VREIINS, U T IVE A B, OB N E=X ) T
VAT ARASHIE RO NS,

INEERTH0121E, OEAE P —IC X280, OFEE — e —r (BARITH) I2X5
SRRV E— e U TR, @A X —3 v b RIZBT TR LIZEHmoOr (V—r vyt
YU T) R, B BIT — 2 SIE W A FERRA SR U T AT OR I A I L S A MR B D, LLT
W2, INLOFRAESCHEREBET 5,

31 ALY —IZKBEA

PRI, SERERT 51— RNREICRE S, BACEI SN Y T2 A AWK T A
THATENG T TR L) AR ED T = T A RS EBICT 7 AAREIC Ao T (B2, — ik
NETEAFZeE v 2 — (2020) 49), WiElkCIE, RS @R Z6EF G L e sk aE (408
) I X B8R ThTWb, BFOBHRIE, v Z—x v b EIZBWTATFRFETH 5 490,

AT, B S HABEEES AT A (5G) OEE/r 8 ICT (FHBEEN) CIoT (£ /OA v F—F v
R) OHEMLIZ LV, BUE L T HLS, Ik 0TE H I 2 267 8T — 2 OBE R S h s, $1z,
{5l %1%, Bluethooth 2 L7217 A ¥ L A D 5 73 B ORI R R, B BB BE O MM & B0 55
HRREDEEE SN D PILRHIS G, KWREFEE L7 56TTHAHI, LM LARD, hbDkrP—
Ky RU—ZICE0ELNA0EE, By /7 —% ] 1k, ERETHD. 20w, AENHLER 02/ 7
Wi= v & 2, EHIZRBIT — 2 @A LEL 725,

32 RENBYE—FEVV VTR

(a) SRR - SHRERAIRE

IHEOR R SN AT o — DR RIEIL, LIATE T XY mW RIS E 2 £ - T, KED
AR ORI T ORE 1 % JRIBRE ) DRI BRI FTRE & U7z, Rrlc, LR o Witk ClIfEE e i & =
AU U7z BRI B 23 e DA D Z EMEETH D, o —I1%, MR- LHE 0%
(b % ERESE ) 7o fR IR & B > CEUAI T & 258 & Ffo,

BRI 2T AZRIZOWT, LRI A U7 AT 2 %502, 10m D ZE 53 fREE % 5> Sentinel-2A/B
BREIC K VB S N7 RGB & KEE % Figs |2 Lz, TIVRHHUSAITICBWT, SRS ICHEAREN
WD L7ekk TR ELS A TEND (K, S#OA), Sentinel-2A/B 1, 2015 4L 2017 Hi2 I —n v/ \FH
B X 0T B o -MiuEfE Ch 5, BIF AT, [F—M58%2 5 B Z &8T5, Fkaizix 4 1%
Kl E 720, BUABEEE X 2 BREE~\ L3254, 2 E CoORERRFEE Y I —0@HMEE L, Landsat 3
U — XfED 30m DOZEM N iEREEFF> T 16 HZ &, Terra & Aqua 2 IZH# S 7= MODIS & o4 —n
250~500m OZEM 3 fEEEFF>C1 HZ L Tho7z, D7, Sentinel2A/B R DL, HEma bl
HLIEEESTHME TIERY, L Laens, Kyt ¥—if, BEHEESOKRKQD ) A AOEEEZITHK
REFROTZ®, Figs IS D X918, KERAEBEZOBT —Z 2G5 TR0, £40 Hf%E LT,
LR R OmET — 2 250,
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Fig.5 RGB composite images of Taki-machi observed on (a) 29 June 2020 (before torrential rains) and (b) 18 August
2020 (after torrential rains). Arrows show the approximate location of the photograph in Fig.4(b). Images were obtained
from Sentinel-2A/B satellites, and we used the Sentinel Application Platform (SNAP)*® for atmospheric correction. We
used the AW3D30 digital surface model with a 30 m spatial resolution 3». White contour lines are at 10-m intervals.

Z DR EfRRT 5 15 E LT, Miura and Nagai (2020)*01%, ZEf 0 fREEIFIRVy (1km) 23, [Rl—HS %
EHEE (AARMETIE, 2502 8) (BT 25 EXSRBHELZEOE DD 8 500 FT —F Zfiffr L,
% 29 A 7 A JUNAEERZERN & Rk 30 4 7 A ZEMICER LA b2t Lz, 2 OREGIrsEE, 5%
B SN D, FRIEFRICERET 2007t o —OZE S fERE OREER 72 M (10m BLF) SYicxd 2 #ifF %
5, BlRERTIE, m2eMofine ({ﬂx i 10m) ZFfo TEBER FlxiL, 25752 &) HmESMITR
AIEE T H D703, Z O EBIMIITRERIIC REE D, e =R DR KO R A Th 2 EWE ORI
MR EN D,

®mko—>

BRI BV T, M’Jé/ - BEMORE - IERESIZ2 EORMBEIZ X REETIEH 508, B Ko
— a2 S 2 5ea HERATEINT, WO AERRROZEEZFHEMIIHRET 27200 e F
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Fig.6 StM (Structure from Motion) point clouds at site TKC
(Japanese cedar and cypress afforestation) (revised from Nagai
etal. (2018)*?).
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Fig.7 Google Trends of “Takayama- 1004
city and damage” in Gifu Prefecture 754

from 8 to 14 July 2020. Data were 2 |
accessed on 14 July 2020. . J |
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Fig.8 (a) The top 28 morphemes (nouns) and (b) the morpheme network (nouns, verbs, and adjectives). We used the R
software package referred to in Yamamoto et al. (2017)°" and Ishida (2018)%? for the statistical analysis.

(o) Mapillary
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Fig.9 Images published on Mapillary>® near the spot of sedlment dlscharge (Fig.4(b)).
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