> HEE L B <

R

O B REMICEE T 2RI DMFTHIFE

.............................................................................. AHEEZ (1)
RE =]
O ERHMK[ROBEEHT HEDRZE
......................................................... SRABEEL, (kEE=A SEAN (5)
O MEEBICEDEIMEBZAV/MEXETEMEEDRE
............................................................. SHm, (EEEA wIE (1)
O REFRAEDEKLERAAO Y VRV NONENICEZDFE
......................................... THEE—ER, EBIRE. IBAH, SRNEHE (17)
O HERBIMEZRAVWV I ARBREIRRAOMLSE
................................................................. EAJIE, FTeE—ER (23)
O WFEZRWZL - KGERERNIC KBRS K ORIRARTFEDRSE
................................................................... FIEREA, EALETE (31)
O BEMERERZER L RHAMERMNFAOREFEE
................................................................... BHEEA LHEE (39)
O BXEREER LR EnR TR EEOEHFE
....................................................... ARFAE. FE—%, 2EE¥E (47)
O MELROFEZER L ICIRESREBNOHERN DREFE
........................................................ =k AKX BKEE (55)

U




FREE ¢ B Pl

B KA IC RS B BRI DARFTR

KNH

[

Recent Research and Development on Disaster Prevention Technology

Naoyuki OTA

This paper provides an overview of the impact of climate change on Japan's weather and introduces some of
the research being conducted by R.T.R.I. in this regard. In line with our research plan “RESEARCH2025", we

are working on developing following researches : a high precision operation control system applying observation

data, and an evaluation method for the stability of slopes after heavy rain. We will develop technologies to im-

prove the resilience of railways against disasters using a variety of digital information.
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Development of Estimation Method for Run-off from the Bottom of Snow at Any Point using AMeDAS Data

Shigehiro IKURA

Ryota SATO

Daisuke TAKAHASHI

A method for estimating a run-off from the bottom of snow at any point in the snow melt season is proposed us-

ing AMeDAS data. In this method, meteorological elements at any point are estimated using the IDW (Inverse

Distance Weighting) method, and the estimated values are input to an estimated model of a run-off from the bot-

tom of snow to estimate the amount of snowmelt. As a result of the analysis, we found that the amount of run-off

from the bottom of snow can be roughly estimated at any point near a meteorological station (usually within 20

km).
F—U—F SR BERE MEHE

1. [ZC®IC

FHIZREE 25 RIS BT, BE KR KA EHA
OMENZRET 5 2 & THERMNEORES AL el
L7209, FMPcRET 52 L THlERBIALEL
L7203, Hb, 200, @ENETL, 2D
WIS X BBEKROEEGDE R HFEMIE, AEKISE
K9 2 &R E LR EO GRS H £ 5,

AR, SREORHBENEICBWTD, hm#%% t%
25N BFNEEBOREIMEIIEEL TS,
D7z, ZEMIBUEERE DO —HOSBE ST ,%
AR 7 &2 & % K 7 JBATRE & RIRICPE <2012
BB IR & R (RIS X - Clln il
EARHIRLZY, EiEz ik Lz 3538 ol ik

LWl UhEDHofl) 1ICEL72), Kk &2 dRiEe
L7-RAEf %9 5 7% &, AEKISEKNT 2% EEEE
L72REREZFERL TWDH. 2D X)) RS K &8
HINLEGEORHAH O FILBEBTH Y,
FHETT AR R e EVZRETH Do STIUCE D, UK
KAIZBWTY, B L > TR A& Vo 72
BGU T 5 RPEFRIGERIE T T L WD
, EHICRBHNZIToTWBEFT»SENLTHWS Z
A A%

ZH ok, FHEJTN 7 BN G EEE EE LS

B (UF, KM offEt s LYY % gEing
@E%ﬂﬁfﬁﬁ?éy&%ﬁmb,E%ﬂﬁ@iﬁm
IR OHEEMEO BN 2 MR T 5 72D DKL - WS Bl
ZEML7. K - AEBIINLE O[S T S 2 5
% 13~23km B 72 2 MU CHEM L, BUNEIC B 2
RREEZEBIOSA v A—%1 (BEOMEMIZEKRERS

*  BFSCBATRTTERR S Sh

B8 R WF LY Vol.36, No.4, 2022

ZE L THESIKE,» Sl 2@ME a2 mElET 5
Jik) 12 X B T H R O S IE & A L7z,
RIPETIE, 2 WE TS L AR ELHOENES X
IR E ORI &, JHLORGTEI N OREE
EOHME L TC2HHOREEFB L% ATl
ELCREEEOHEE TV TORIREEOHEEME 2
d 5 2 & TE OB FHI L 724 FIC oW TR,
2. REEEAEEOHEET IV

FEEIRKT A ST 2B KDL IS K THRAE
T5, MERMTHRAELZBEKIE, FEEAZHETL
THEBERA» ST 5720, MERGCTOMSE %
%#é%?»mmif,%E%ﬁf@ﬂ%*%mmﬁ%
ERNEZIRET LR EERT 2LENH L, TR
SRR EOHEEF VI, BEEMTOMSE &
AMETHETIN WMERAMERMHEEET V) LT
KRMAPEE RN RET 28 %2 T 2REET
V (FEETFLV) ETHEIRTBY (K1), WEF
VEMAEDECEMBHEZHETS2DDOTH %,

[RA4ES
(K8, BkE, EE BBEE)
I
21 EEREME=S
HEETIL N 22 BFBBETIL
-EERETO BEEBOMRERE
MEEEML S EEBORBHEN
FRE
EEEERLE

1 ETIOERK

%



FREE ¢ B Pl

2.1 REXRAMIEHTEETIL @SEFIL)
WEEMOMEREZ, #£1ITRTBICG O KESE
ZENT A LT, MERMTORINEZGHE G
) THILETRODLIENTE D, LELENS, £
% - LEMXICE OB E FoSERMIcBW T, &
DE)BRLEEROXZGBN T 2 L IIBENTIEL
Vo 22T, MHAMEREE - KB EESHIC
TATATEONL A G 4 8% (Gl Wk, EE,
HIRIER) AT, MERACB S BIDCHE R ESR
(#1) %, BRLL L ITEHILL T ANTHSE
KMOMERZ RO L FEEZMELLY, S50
TN, &ML LCRmEiom & LERIZRET A S
LT, fEFENE D OFEIIHT 2 KB OWA R LS
LORSICE 2B m 2 RIEHAEICRKMT 5 EMNTE
%Y,

*®1 BEEAREEOHTEICAVSTRESR
FMEHRE Qu=0r+Qu+0QL+0 +0Qc

o | R A
SRRER

ERESE 0 | SUE, MKE, AR

W 0, S8, BkE AE

B8 o Sm, MkE RE
BERE 0 | WE KAR

BEEnE o | Apah T

2.2 BEETIN EFBETI)

FMEXRMCTAE RS KIHMEPZREL, WMEIKMH
PO TAETIIHABMEORMEET S, 2D
1R & o X9 i [ R TR o i % 5Eli 5 % 55
BT, REICHET HHMOEBENIRKE V., 22T,
BEAEWFZE TR SN T W R F K O SRIEIR & & fuflliZ & &
fiisE LC, Darcy HI2 5 Z ORER % 3k 2 Fi: 71230
XRBEFNVEMELLY BBICET HIEMIIEEGE
REOHBIKFT L MO NTEBY, HIREER
IR FEERFT (B 190m, FfATH) ¥ ToR%, MEEO
B EDP S, COBBMAREEOMME LTS 2727,
kB, ZOREETNVIE, BIRORE KRS &IHEET
TN ERRRIC, "[R4 BFEEAIMEL LT, WA E
FNO B LB EREF LY OICR Y, BEER
HMEBNOEEERLHRZEZ2HETALEOTHY, #l
BRI ERNEZRET H2BRICBNT, BETLIRE
KROFHAELR L2 EBTE D,

3. REEEMALEDEH

3.1 BABE

JEE 1 9 Y R O HE 2 B TV AT B 72212 2015 4
3~4 B TR ERIREZBRIEN (DL, $#5R)
IZBWT, FHIIZEKRAER 2mX2m T4 ¥ A =5 %
e L, AR 13.4m, BRF 35 o m A & & b
W 2mXIm D5 4 ¥ A —% Z %@ LRI o
BlE B o7z DT, HIUCBIT 2 F o %
IR CGEH), ghmicoliil 2R (Bhm) LIiER,
HAZ, IR E FTHNORNHX (FEERFTA 54612 3.5km,
T 365m) DR 157 O & HAARHANC 4m X 4m
DORMOPMTT A 22— % 2 &HE LY, OB 2
fTo7z (LLF, &I (M2), /2, WREKNNZBW
T, MEFmEE (DF, RH@mEE) 220Gkt
KO0, [EBW (U, EE, BIEE, RAEK
BRI s, BT, BERY) 21To7 &b, ¥
HWIROATOBMNE FET,

RIN:BEASALA—F
18R (F i)
18R (RmE)

K2 BARMEESA A —RXORERR

3.2 BAER

HOR CFH, #hm) BLXORINCHELTAL ¥ A—
& TR S N7z [ U R o0 A5 25 e I i o 2 X 3 L)
Y B B 201543 A 20 HORT R, IR CF
H) T 177cm, IR (FHA) T 105cm, #4311 T 260cm

BB R WY Vol.36, No.d4, 2022



FREE ¢ B Pl

Thotze T2, WEHIZ, HWIN B 124 H3H,
WIR CFb) &4 H22H, #INE4A25HTH -7z,
FA VA= ICXBEAEHEIZ, CoRoEbE
JE L BMAEEICI A ETH LR (FHI) 29K & <,
OWTHRNI, HIR CEb) OETH s, 72, iibED
Y— 7 5L, FR () 2558, RWTHIR CEHL),
HNTHY, BMERO/PNSVIETHROERL 72572

0 18R (FFh) ER@@m —KN
5y
B <6 A

g, BN
NH e
Ly N S

20154F 3/20 3/22 3/24 3/26 3/28 3/30 4/1 4/3

K3 RBEEmALE (T1>X—%) ORRIIEL

P

4. REFERICEIREEMALEDHERE

EERMGHEOFREOFM T, M1IIRT 7
U—2& D, RAMERE L )EARLEOENENITOV
TEHMbi L 720 Sl A 72 o Tid, ¥R CPH, #Hm) &
HINMZBOTHNL22HRET— 5 % b LI TR
D7RERMERE, T4 A — & FTHIE S N2
WExrEhZhiEfis L,

KIMAE R, TNENOBISE ORI, BokE, i
#, HIREH A MBS KBS RECET LV (DT, @E
EFN) AADLTRDZHE (LLF, OFHh4 2H
B), BXOREIHEFOT XY AF—% (N, +H
0, IR » 5, 3R CFih, #HED & &)1 K81 R
DA4FEHFEWELT, WMEETNVNATILTRD B Fk
(LIF, @7 A5 A 4B OEKTTETRDIAE & 4
PWEZc L Ml E 2 ik L 72,

SRRSOV T, BRoBIEE:, OB 4 %2
FiE Q7 AR 4BEFFETROEMMEREZ, Th
TR ETIVAATILTRD AL T4 ¥ X —F I
XORDAEL BRI L2 BB, QT AF R 4 EHEE:
TiE, AR 3HEOT AT ADRL 4 BFER, %7 A
AR EWIR CE, B, B L ORI T Tolibk
& IDW i (Inverse Distance Weighting, 3 i i il 2
IR 12X b, 3R CF, #hi), SINCBi 23k
FIHW RS BRZEZWELTETVOAIMEE LTz,
CORBDOFIRIZOWTIL, T AT ADKImE, S
# (0.6C/100m) % v CTHEE 0m TOXR % Ko,
IDW TR L7212, BEZhZo Bl o
THIIE L TRad 72,

B8 R WF LY Vol.36, No.4, 2022

4.1 ETICANT IR 4 ERDHETHEE
ETFTIVOANMEL %5 1M I L DAL 4ERITD
W, HR CEH, #hm) & AR oBE &m0 3 H
HOT AT AB M OEIER O % H v C IDW 12 X
DRDIZZENENOBIR M OWEEME 2K L7272 B,
MR 1 R CH D, SIS T, kRIS
i, JEGEIEEISME, FOREERRNE AR ) &R S 7oy
Maxznzh L7z (K2, ZofE, 4 BEopT
R & BEARIZIERMES D & 2VNE L, HigETF LV E
FEPE E OFTRAVNE o720 —TF, HIREFREICE LT
&, MBI L ISR\ KICEHI T A Hh B Z &
Bbohodz, Fiz, FAMIEORERHEE T 2 R
XSO EAREL, OB LT RENT
LR o7z,

K2 TRAZFROBAEICHT DHEEOHER

WER |iR (CGE#, #@) EJ
Al A

== = g BE | oa = . B
1BRE | KB [BKE | BE BRy | B EKkE| EE preey
ERE R

o@Ex (08| 10 |01 | 11 [ 12| 10 0.8 1.1

REFRHK | 09| 08 |01 | 03 [ 08| 08 0.2 0.5

RERE |14 | 03 |07 | 03 |16 | 04 1.0 0.3

4.2 REMZES LOEAREEOHTEIEE

4.2.1 RAMSEOHTEIEE

MEKEDSL IE, MEHROHEFL RN
BB ETHET S, LoT, ZITRAMEBSLI R
Bl BT HAE 17 A 2SR ORI R & L,
OB OB, B X ORROOBIM 4 BB X
V@7 A ¥ A 4 BHFEE TR RIS B OB RYIZAL
OB (B CPH)) %2 41RF, 1B Z & ol RE)
ZALTIE, HHMEZROE— 7 HZICBNWT, @7 A%
A4 BFRFNT X B, BIPEE L TR BRI
HoTWbb00, OB 4ERE, @7 A5 A 4%ER
HE BICBINE D L RO &2 RS 2 EAhh o 7,

10 — BNk —— OBMIERE —— Q7 AT RAEFE
g
tm_ 8
W E4
'l{‘;"‘ﬂ 2 LA [} l

N
=]
=
%
o
w
S~
o

3/13  3/17 3/21 3/25 3/29 4/2 4/6

X4 BAERERTEOFRIE/LOH
(&R (F#))

BN X B EMAS RIS 5, OB 4 B3
BIUOQOT AT A4 BERFICELLHEZHEEOMPIZD

7



FREE ¢ B Pl

x OB AERE O: Q7 AFRLAEFRE

~ 12 L 12 12
= = =
= QT AH ANEHK;: = =
€ £ £
£ 10 y £ 10 £ 10 : 3
4| X
@ 8 1 8 @ 8 X); : &)&/
ﬂ {H . // {H X(x;(x));p R
i 6 # 6 § % o6 - e ot
En Ol ] e S o) S
B4 i 4 x M 4 X -
I'E / ﬁ:—} % i"aé' yxlx X xx o X
'HR( 2 / |'E 2 f‘x X }ﬁ 2 _*3?% X% o
S R S e
O 0 0 ' Lo
0 2 4 6 8 10 12 0O 2 4 6 8 10 12 0 2 4 6 8 10 12
FEMEE (BUIXZ) (mm/h) FREREE (BU) (mm/h) REMEE (BUZZ) (mm/h)

X5 BEROMTEOHRAECHEBE OREF

®3 FEMRTE FUDE) ICHT BHEEDOHER

wEam LA | _BR CFH) | ER (BE) B
TOHFE ©) @ ©) @ ) @
BREE | muw |72 | B | TR | Bk | 7143

1% | 4BR | 4B% | 4R | 1E% | 4B%
Bl R E R
Py 09 | 1.2 | 07| 08| 1.3 ] 10

RERY 0.8 0.9 0.9 0.9 0.7 0.7

(m 0.6 0.6 0.8 0.6 1.2 1.0

WC, BURETFTVOME, Juefflh, BHEREZ RO
(K5, #3), To#R OB#M4EREBITOT
A YA AEFRPZ, BIELHEIR L TRATHR 3 ##
K, DL ITBENMIGHE S 2%, WEhoBllSIcE
WTHPERIZ 0.7 U ETH o7 72, AIEHT B
TlE, OMATERBELQT AT A4 ERELIZBW
T, EMROMEE, PSR, BERRE & L 7R R
Wi OEBRORKMEIL, BUFEROBEE TO0.3, RER
MTO.1, BEHEMET2THY, OB 4 EHELO
TAYAAEFRLEOFBEICKE AR MmO L
ol

4.2.2 REEKEAREEOHTERE

KRR OMEEE TV (Ri@ER+IFEETL)
(2 & AR FE R R O FBIME 2 i3 5 72012, T4
A=y ETHELNRIRHE L, OBIGEHICL S
KM E &+ IFE 70, OB 4 ZREC L 2 KmR
FRACMHE+IHET N, QT AF A4 EURFITLDH
TR 3l + I e 7 VA LMK T &
W L7, igo—flE L TREMEEZFHMILz5 0
& R o ST i = O RERFIZE LB GRIR CFib))
26 1R,

SRR RERHZAIE, OBIDCE+IFRET )V, @O
B4 ERE+ITEET N, Q7 AT A4 BEHRE+IF
BMEFVOEEFVIZBWT, WFRH IFA Y A—FiE
LRBOMEMZRLZe LAELEDS, WTFhOETF IV

8

— TAVA—FE — OEMAERETRETIL

5 — OBUINFEHTFEETIN  — Q7 RAEFRTEETIL
]
7 4 |
<3 i |
BE, | TN
g
H 1

0 e 1+

20154 3/9 3/13 3/17 3/21 3/25 3/29 4/2 4/6

BERERHEDRRIIZILDOSH
(&R (Fh))

X6

IZBWTH MDA 7 5 H PR 2K 2 %
HNCEHIS M 5 — 05T, KHE A SHIITT
B KACEHIE T A Bl SNz, kIS, 94 A—%
ETHONEMEICH LT, EhEhoftgEle M
IZoWT, MIREFIVOME, Poetplh, iz ok
W7z (M7, £4) ZOFR, HeEMEO UG EROM X
DL 1 2 FH-TEBY, U TH/NE3 2 @i
HHIEDDNoT. FRMAE ROHEEE & X
T, PFEREIZ03~07 LS, FE#EMREIZ 09~
1.3mm & KEL > THBY, MEEHGH R TOLIK
TIRBUTHAEME TS5 2 Edbholze T2, K
R Cix, OBl 4 ERE+IFRET NV EDT A S A 4
BERE+IFEET VL )R MmN E L ERomE, #
EAREL, BEHERRE A LR LR, AR oKL, [\
JEEMOMEE T 0.3, JoEfRiiT 0.2, BHER:ETO0.1 T
HY, OB A ER+IFHETVEQT AT A 4 BHE+
IR EF VI X 2 KHE RO HRMICR & 2253
WiER L B o 7,

4.3 FHERFREICKBHEREDEN

BT, RHERRZ 1RRE L, ThZhEEE o
RgziTo7. ZORRE, ABIHBIZBWTIE, OB
W4 FHREE, @7 A Y A 4EHREL b I ARTRE
HEHHTE TV L0, Gl LEHEICBNTEZ LD
GBI Z FEH L 7% < & A& RS RE T RIS =

BB R WY Vol.36, No.d4, 2022



FREE ¢ B Pl

O:QRINEHITEET

)L x DR 4 ERETEETIL O: Q7 A R4 ERFZTEETIL

18R (i) 18R (Fm) I
r = 1 . 12 ]
= < =
$ 10 = ; £ 10 £10
\g % /r é ‘E’ W?
8 g ’ v /O w 8 8 o R, A
a @ 5 / ﬂ Eﬂ X iar. /f
iz 6 o 3 ¥ L ﬁ 6 ﬁ 6 UX f;x A’
- 7 4 B i Ly
7 4 AT i H 4 4 205
= 2 X @ ﬁ o000 [0
E » e 2 i 2 .
O e 0 0 T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
EERLEE (T4 A—4%) (mm/h) EERHEE (T4 A—45) (mm/h) EEREE (A4 A—43) (mm/h)

M7 ®’E

KA TFAVA—RICEBEAREEICKTT HHEBD

E R EOEANE & HEEE & DRI

RS TAIUXA-RICKHBAEEAEEICT HHEE

L] DFHRS
BR CE#) BR (RE) I wmaiy g |_ER (Fi#) R (RtmE) Zall
HERWIZAT @ T Jeo lolalealold]e Tonm L@ 0@ olnle e 0]

B e [ [ a7 x| mm | B |70
REBE | 5o |4mx 425 | 2% 425 425 | 22 [12% 125

X158 81
+IHEEETIL

7 E 2
0)7@% 0.9 (08(1.0(08|07/[08|09]|1.1/0.38

RERE 0.5(05(03(0.7]|06/[0.7|0.6]0.4/0.3

WERE lqo0|1o|r2|{to|11]10]09 1213

(mm)

EHHRH 16 | 15 | 15 | 16 | 1.5 | 15 [ 15 | 13 | 1.6

EHEETEDEEZBNL, — /T, TNETNLORMEE
TR TV B LA A D 2R S K i R e
FITIE, FﬁmmﬁwﬁﬁﬁﬁﬁTtto%’fﬁﬁ
ETFTIVICK BiRE (RERMOTI) ORBLHERTS
&m A 1 A& L, R R o BEAE & e
mt%wﬁbt(l& #5). TR, PEBREIX
SRR 1 BERT & FMAREE CH o 7278, FEMRE (REHE(R
=) RIS A L, 1 HToOMEIE, 1T

g_ h,

O: ORI FETEETIL
x DRt 4 ERFETEETIL
O:Q7 AR 4 EHE+ITEETIL

100 2
3 |
E 80
£ //g
@ °
60 o YR
i i ¥ / 8
w40 5B
H 1 O a 9
@ 20 Jo0.B
w PR
o 0 . . .
0 20 40 60 80 100
BEBERLE (512 4—4%) (mm/d)
X8 HESXREMIEEDEHAECHEEE DRERF

B8 R WF LY Vol.36, No.4, 2022

HIR (RHE) | AR | B | 7AY R | BUR | B 74972 | BUR | B | 74572
X158 8 Xk |ABFR |AEFR | XA |4EF |IBR | XiE 125 125
Edrildiohi=R

+HREETIL

B
e 10909 1.1]08]09[09[1.0/|11]07

RERK 0.70.6|05(0.8]06{05|0.7/]0.3]0.2

BERE 177939866 [109[9.0/107]137]|21.3

(mm)

EERY 13 | 13 | 10| 09 | 1.1 | 14 | 12 | 09 | 14

DR & R TH 60~90% L 4D, BEfitniEso&
WRRLINEL BT Ebh ol

5. BRMEmMLED/ZODRE
Bl 4 THFEIT LY KD 72 ML 2 3BT

KE DML THBEEIRL, T/ IDWEBL Y
LAIOEEMHIEZH VT T A Y A4 BHEFIZL ) RO

7oRMANE EIX, B4 ZERBEFHMEICKRE i)y
MW EDbhr oz,
SR LHBMEN ED20IZiE, TAY AN

WHORGEEZOWERE 2N LS E I L PEETH

D, FICRBZEHEOKRE 2EEGE 505 H RO
BaEmMEEEsZ LT, L) IDWEIC X 2 KBS =
DOFGEENM FIC¥S 2 EE 2 6N b,

—JT, MBEWBHEOHEEMAY, RMAS =T
NTHIEPMEWETO—21%, fERAOIE IR
HERECRMD 5N TB Y EBROMTB KM L EOIG
BHIBRL TWhnwo e EZ 5N 5, MEKORE
BEX, BEORELZZTLEEZONLID, KEN
R EVIRTEIZ B\ T 1 IRE AR B 0 BT IR FH] -C e T 4
BEECTH2H6E, BMEOREREEIIMA T, ME

9



FREE ¢ B Pl

KAEZELRTWESDHEOEG 4 ERERHIHET
LREOMWIRE S LIZRCERT 2% L, IWERKOS
AHZOWTHRE T B LEN D %o

6. F&H

T AT AT =% & HEEHTORE KR E %
WETHETFNVEMESTLZEEZHMBELT, TAFR
MO 2 HTICB W TEAS - MBI 21T 5720 2
EAT OB S IR CEH, &), &) cEshi
K[EBNT— %, LEBEIWEDOT AT AT~ 001
LIRS T — 7 L ORD RS 2B X O T
MR E 2B LHEREZDTICE LD S,

(1) EEFNVIIHBEOFRBIERINTEH00,
IDW 12 & 2 KR EROHMH & RO R AL 2179
ZEIZXY, T AF AN 20km FEEE LI T H AT
BRSO BEREOMZREE, 7 A5 ABSEITORK
FRMANE & & MEICHiETE 2 1l Lo ns,

(2) FEERmME T, KE4ER (RE FEKE,
JEGH, HIREER) CHARIEETE %25, S HICHBE
) L3E 5720121, HREHO\IMZm LEE
LN H LI ENbh -T2,

(3) IFREFVTHCRIERRKDG 2 i %, BERIC
MR TR E 2 ZEBTHLERHLEELL LN,
ARFERIL, AW TES B OWTHO &2 1T-

THREFLODDOTH B, 5%, BlllEHEEL TS

O FHMAS RO HBRE AR T 5 & & B2, fhoHic

BOTHRSE - KPRNOEHREN AT L7200

BINZERL, AFEOMAFHPHR LB D T

W<,

10

X #R

1) BuBE: « B SRR 26 47 BE S DO BERE-TR B H A-,
H ARkl i e b 4556, Vol.53, No.6, p.21, 2015

2) BN, SRPEAL SURKUA, SRR, SR REK
OFE S B o O HEE T8, SE R, Vol.27,
No.11. pp.29-34, 2013

3) fEHESER, EAERA, SUREEA, HEEE, KFEW M
JECTRI G A 7 E 7OV O FHEE LIS B3 2 #ET, S
Wi - #mE (2015), pp.78-83, 2015

4) fEEESER, SURIKDA, EAERS, SRME, RPEM, M
T EE 7OV OBV IR~ OB, Bl
#, Vol.31, No.5, pp.5-10, 2017

5) fEEESER, BRI, SUBKIA: TAY AT =8 w7z
MEMERIEE TV OMTE, TRUERS (2015) @HE T
Tk, p.258, 2015

6) Ryota Sato, Yasushi Kamata, Masaya Shishido : Study on the
model to estimate the snow property of the slope snowpack,
Proceedings of International Snow Science Workshop 2016,
pp.674-679, 2016.

7) WATTEE, TR, AMERRT, RATER SR - AR
B L TARMAMTEREE TNV EMBRFREET IV & ZHlA
b ME KA EOHEE, FHK, Vol.5, pp.123-
125, 2010

8) HUAEEL, AR L IRE E R IR OB & TR
i L 72 fF 98BI %, RRR, Vol.75, No.12, pp.8-11,
2018

9) ®EEAT—, MR, WEIRl, TAmER, ALK
1, IR BRI T — Y MO MBIRE L ET S
T, EHIK, Vol.66, pp.15-24, 2004

10) MR, R, MITEE, SUEIKEL AREHEL B
Rz, MBS KRB Z A ¥ X — 212 & 2 RHREE
DTG BN, ZoKATTE RS (2015) F P R4, p.244,
2015

BB R WY Vol.36, No.d4, 2022



FREE ¢ B Pl

MEEICED CEWWEEALE
BT REERELDRR

e mr R

%j‘(* *

i B

Proposal of Snowmelt Disaster Warning Criteria Using Effective Rainfall Index that Reflects Snowmelt

Tsuyoshi TAKAYANAGI

Ryota SATO

Osamu NUNOKAWA

In snow-covered areas, slope failures induced by snowmelt water may occur. In this study, we attempted to

develop warning criteria for snowmelt disasters using the effective rainfall index, which reflects the analyzed

snowmelt amount (hereinafter referred to as the effective snowmelt index), as an evaluation index. In this study,

we verified the appropriate half-life of the effective snowmelt index by comparing it with the results of ground-

water level observation in snow-covered areas. As a result, it was confirmed that a strong correlation between

them was confirmed under the conditions that the half-life of the index was set to approximately 24 to 96 hours.

In addition, through case studies, we found that the warning criteria using the effective snowmelt index and snow

depth as evaluation indexes could effectively warn of snowmelt disasters.
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Effect of Change in Water Content of Soft Mudstone on Bond Strength of Rock Bolts

Yuichiro NISHIKANE Takuya URAKOSHI

Keisuke SHIMAMOTO Michiaki IMAIZUMI

In this study, the authors of this paper devised a testing method for evaluating the bond strength between rock

and an anchoring material for holding a rock bolt at a laboratory using boring cores. Furthermore, the authors

examined the effect of the change in water content of Neogene mudstone on the bond strength by conducting

this test after changing the water content of rock samples. As the results of the examination, we make it clear

that the bond strength of the rock sample decreases when the water content of the rock sample is decreased and

subsequently increased.
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Recently, there has been damage often by debris flow that occurs at valleys on railway lines. However, since
there are many valleys on railways, it is not easy to investigate the risk of debris flow. Therefore, it is important
to develop a method to estimate the risk of debris flow. Hence, we present a method to estimate the risk of debris

flow on the basis of the geomorphological and geological features of valleys where debris flow once occurred.
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Development of Analysis Method of Tsunami Overflow and Scouring

by Soil-water Coupled Analysis Using Mesh Free Method

Keita ABE

Kohei MUROTANI

The tsunami induced by 2011 earthquake off the Pacific coast of Tohoku caused a lot of tremendous damage

to railway embankments. Furthermore, in recent years, heavy rainfalls near water catching terrain have caused

overflow, erosion, and scouring in the embankment, indicating that heavy rainfall disasters have tended to be-

come more serious. In this study, we developed an analysis method of tsunami overflow and scouring by

soil-water coupled analysis using mesh free methods. Such a method can be an effective tool to predict the dam-

age due to overflow and scouring in the embankment, evaluate countermeasures against the damage, and further

deepen model experimental studies. This paper explains overview of the developed analysis method and then

presents the results from reproduction analyses of a series of model experiments.
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Improvement in Rapidness of Earthquake Early Warning using Ocean Bottom Seismic Data

Shunta NODA

Naoyasu IWATA

This paper proposes two earthquake early warning (EEW) methods for ocean bottom seismic (OBS) data sys-

tem of railways. The one is that the P-wave warning method, which has been used in the conventional Shin-

kansen system, can be applied also to the OBS data. Using multiple-station data, the other method enables us to

issue an earthquake alert to areas far from the source region earlier than the conventional technique while an ex-

tremely large rupture is in progress. We conclude that the OBS data system can be improved in terms of the rap-

idness of EEW using the methods proposed in this study.
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Method for Resetting Operation Regulation Standards Considering Seismic Risk of Railway Facilities

Kimitoshi SAKAI

Kazunori WADA

Akihiro TOYOOKA

The regulations of seismic intensity to suspend a train operation after earthquakes is determined empirically

according to the past disaster. Therefore, it is difficult to reflect the effects of seismic countermeasures, such as

seismic reinforcement and additional seismometers, in the regulation standards of train operations. To resume

train operations as quickly as possible after an earthquake, this study proposes a method for updating the regula-

tion standards of train operations based on risk analysis. In the proposed method, the seismic risk of each facility

is evaluated and used to determine the regulations for suspending a train operation. Using this method, the effect

of seismic countermeasures, such as improving the seismic performance of railway facilities and adding seis-

mometers, can be directly reflected to the regulations of train operations.
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Study on Method for Setting Seismic Force on Railway Viaduct Considering Influence of Shed

Hiroshi MIKI

Daisuke ISHIKAWA

Katsuyuki SHIMIZU

In elevated stations, it is general that shed and viaduct are integrated structures. However, it is considered that

in many cases, the shed and the viaduct are designed separately because of different execution periods of design

and construction. Therefore, it is necessary to take into account the influence of the interaction between the shed

and the viaduct in the calculation of the seismic forces used in the design of the shed and the viaduct, respective-

ly. Specifically, it is necessary to consider the resonance (response amplification) with the viaduct for the seismic

force to the shed. On the other hand, the seismic force on the viaduct is considered to be added by the shed as it

interacts with the shed, but the actual situation has not been clarified. Therefore, in this paper, the seismic force

on the viaduct integrated with the shed is analyzed and a practical setting method is proposed.
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