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Development of Technologies for Mitigating Damage from Snow- and Ice-related
Disasters Caused by Extreme Climatic Events

Research Period : FY2016-2022
Program Leader : Director of Cold-Region Road Engineering Research Group
MATSUZAWA Masaru
Research Group : Cold-Region Road Engineering Research Group (Snow and Ice Research Team)
Erosion and Sediment Control Research Group
(Snow Avalanche and Landslide Research Center)
Cold-Region Technology Development Coordination(Machinery Technology
Research Team ,Cold-Region Technology Promotion Division)

Abstract : The death toll number suffered from wind, flood or snow and ice disaster is largest compared with
death toll caused by other kind of natural disaster except for the large scale earth quake disasters. The death
toll number of snow and ice disasters in 2006/07 winter is 152 people, and is over 100 in 2010/2011 - 2012/13
winter, 2017/18 winter, and 2020/21 winter. In recent years, extreme snowstorms, snowfalls and snow
avalanches, such as the snowstorm that occurred in Hokkaido in March 2013 and the heavy snowfall in the
Kanto Koshin area in February 2014, Fukui prefecture in February 2018, and Hokuriku region in January
2021,have resulted in many cases of vehicles being stranded in blowing snow, long hours of road closures,
and the isolation of communities. The regions conditions and scales of disasters from extreme weather
events have been changing. The number of occurrences of these events has been increasing and the
conditions of these events have become increasingly complex. To smoothly and effectively implement
measures for regions with heavy snowfall, it is indispensable to comprehensively pursue surveys and studies
on snow and ice. In order to mitigate the influences to the citizens daily life and the socioeconomic activities,
the research teams perform researches in FY 2020 as below.

A study on a technology for assessing the intensity of extremely severe snowstorms

Research on a technology for assessing snowstorm-induced poor visibility in a wide area

A study on securing stable snowbreak performance for snowbreak woods

A study on measures for the end and open parts of snow fences

Research on a technology to support the operation of snow removal vehicles during visibility hindrances

caused by severe snowstorms

Key words : climatic change, snow storm, poor visibility, snow avalanche
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TED 77 73R EORHAEZE£Z L TR,
BRI O WLt B ONTE AN Z 0 D5 A+
NS D5 E1T— CRARESND, EAAR TR
+£3° DNIZERRINTEY , Rolo i — 7 HEIT D>
77,

BRI O FHR Tl IERMRHERDEE 90% LA | & miv il
M%7 L, FRCERHHITEER Hhie -7z, F5Nod &
U6 ClE, MEICERE R & thhiam R A E DT, —
TED BT SR TR T L— 0 OBN E4
1TV, B7 L—FOHER AR L=, ZORER, TCC
SHIEED 2 0 L0 & S RINCERE Lo A, KV &ERIC
BT L —XHFRETRALTTRETH D LR LT,

®-70 EBuZ, H—TERCRT HHEMEEA R L2
DOTHY ., BF2WOREGEOT 1w NMILED—T OHEE
RLTWD, —7HEARNER U L— X OFHEREEL
GPS EEREEEEI I EITICLL L72fE R E R LTV B s, 1—
THENRRIIAMTRS 21%, RARRHIZRDN 22% & BRI

B-70 =E&No.10 H—TEDEERFER

2o TS, ZHUTH —7 OHFRIARIC L 0 i)
2 U L—F ORI DAL D Z & TRV T
ol I—T7KEICKEIN TN DT — RL—/ %
BRI L2 D EEZ BND, L LR LI—THO
IERHERIT 57% & —EORHIXATRETH - 7=,

TEED V5 73— T BT AR AE A FE L CE
V. £10° ZEX HNCEICEBCEmS RS ND & —
TEHEEND, I—TITEAUBEAENR+10° 28
Z T AR IRk 2 — 7 DRIES FTRE T H o 72,

T —7EOFEERTIL, FHRNo6 O T DIEMRHERDF-
1 44% LK< | FEBRNoS STV D IEMHERIT ) 56% &
UEEL TS, ZiUINos KON 7 OB CIIBREF LY
B OETHE S 10km/h SAKEE Li- 2 & CHH
FEREDMEERR 10m~20m LT< R0 T /- &AL T
WHEEZBND, No8 KN TIXAE T % 30km/h,
FFRTERE AR 30m & BLRRES & AR DAL 975 2 & T
BRI SGE T DM L ST,

PRESHE & ofor ] OISR L, — B FEERZ- L
TRIFTHY . HA Ko AEROIEILE S S 720
ST D, 2P U H—T == AZOWTIEM
B2 AERPF DD Z & A Uiz, IBIEETHBRIE
DI HEIEEE T 80m FREE /2~ 722 & D, BB LAN O
I ATHERGPHZWRAE L7 & 2 A, 200m DL EI@(E FIRET
HDH I EPHERTET,
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TA L ARSI L D BREFBROFER., FIBRIERIC
BT DEME T — T EN BN CTIBIEEI TSR A 2
DAA L AEFRIZE D | BRI L e sl OIBEET
WARE T H Z & i LT,

5. £&oH

AP TIL, RABIC L DGR ERC O R RIRE
VEEEDMT 2 DIEA TSI & LC, BHfEZHEE L
RN Z BT 5 T2 D O HIBLRIP LB & | BRE5 HE
DN « B < BB TR 72 & & OfZEFig a5 T2 D
JRAPRZREEANT, ISR E 5 8] TR DR RS
SRE XN D B O L W O M A IR T D
T2 O DIEREEAT SRR OBHFEIZHL O AT,

ZAVE CTOMFERR A LL T IZEHIT 5,
1) HERBEMEBA LERARI OV TIX, VRS-GNSS (123517 Bl
BN HEBERFEL, T T T ~DREEN Ocm DI
A BINEOZALIIHI 2em LIPITIE 578, FEEEH 10cm
DEAITH 60cm FTEMAENY | IRCKSEEIME T
DL EHER LT, ZDZ END GNSS 7 T FEROFE
ERPR ARG HLERH D Z EvbioT,
2) Fr VA7 & GNSS JINERSEEAME N9~ 2 AT s
D RHBIRIZRIN 5t & LC, RFID & o H BifrE
BN IR AAT o 7, B E2ARE L7 AEMT7 1 15m, it
W71 30m DFHAT Y 7 Cid, JINERZEAY Im A & 72
0 BRLEES IS5 5 2 ¢, B EACEHIN 6
FHATREZRREE 2 L QD 2 & i Lz,
3) BEDOENIH SN2 > TRy LiDAR & fv=H
BALEIN IR AT > 72, BB ICEDHERE L T D4R
BT, HINREZITR) 15em TH Y | BRI, -IC
3% 9 2 C. BEAERRIE ] FTREZ R 2 A L
TWAZ L xR LT,
D WK~ —T 2 AT D& W AL EREE > AT
LEBREHEICHEHE L. BBEMENIERET T o7, RS
PRI L DBV 252 T b, INERAZE L 50em LA THI
NLRTRECH V) |, BRGNS IR 32 5 2. ¢, HEANL
BRI FTREZR RS2 LT D 2 & A fifd LT,
5) A HALEHEE S AT AOHERET IR A X A%
ARIE L BREEDOFIF A B LIREE T A &R
THERICHE > TEIT L, B TSR A 2 AL, BAE
HIRTRZE (£50em LAN) CHEALE A FoR L, BT
T2 LR BREEENFRETH D Z L 2R LT,
6) JEBHZRABAR Ic OV T, HIREAI UL —4
(T6GHz #) Z PREEICHEH L, 1RSK 50m LT OMERY
W2, BREBVEEIC L D HEh A 521T T, 100m L BT 5
HE AR ATRE ChH D Z & R LT,

7o, EREHCAZRIGE LToRIEFER T, AR L=
MATIIRRECIEIE O OIRFETIX, B TE R2WEER S
HT L ERER LT,

)V L—F & T EEDIRI T A 2 R &Y E
L. ZIVEHSH U= BREH ORI 2 L7 IRREC
FATLC AL AFRIHE > THREFEAEIESE S
FRAAT oo, A X2 AFRICBEED OALGN - 38R
T AN —HIHA X RERITHEN 2N 6|
FEEYO 10m L EFHICLBIFEIERECHH Z L%
R Lz,

8) [EEMIRA AT A X ADREEE WR L, A Z A
PERBAARGET D & & BITBRE b T v 7 DAEETRC
BT D HMEDOMGEIRAAT > 1o, FEEMRAAT A 2
UL, BRI BT HBRE R OB A fH L,
FI ST U 7R OB IR T A L — X DA
B THD Z L 2R LT,

9) JEREEAT HABEATIT OV TIL, IR L i i D HL
HERE SR FTREZRBE BN 28R E T 5 & & btk
e~ D A U, IBIEE TV B
FAERI O AT DERLOREEE ATV IBIEEA T3
A X A% E LTz, SRBRERK I\ TR & D1l
(ERUDOFER K O A 5 AVEREEMRGE L, A & A
THHRIZ L 0 BRETHE & Bl OB T FRETH D
L EMER LT,

Atk BERAEBG BT OV TIE, 572 % B EAE
HINLC b 2 YERTERT A H UNE ORRGERER & OINL T
— B ETA KAV T T = TIBATCRRGT 21T 5
FTETH Y., JAPHEEAHIC W TIL, FEESEM D A
B ZADEPENIC T, V7 F T =T OUE, RS
~OESHEORGIEATO, FHEET V71 b Z AT D
RIE, BREAAT O TIE, IBIEEIT 3R, IB0EET
SARITA X ARG EA ARG L AT LOTERE
RO DHTETHD,

%1:VRS 52 (Virtual Reference Station : {RAEIEHE S
7520

32:RFID (Radio Frequency IDentifier : IC & 2 ZFI/ff]
U 7o BB S )

2%¢3:LiDAR (Light Detection and Ranging : YGIZ & A%k
S R OVHIFEHAIT)

MA TR~ — T AT oM T & 2 V- E B
W~ —H AT I

35:TDOA 73, (Time Difference Of Arrival:ZIEHH
7 hHR)

%6:IMU (inertial measurement unit : |EfaEHHEEE)
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%7:ROS (Robot Operating System: @Ry NHY 7 k7
=T 7Ty M 74—
%8:TTC(Time-To—Collision : fEZET-JHIIFH])

BSEXH

1) EzowE S 5 T RS ERIRR H27. 70 -
http://www. mlit. go. jp/common/001036313. pdf (2021 4 6 J 17
B

2) dbmiEieE bR (H28.3.29) :

http://www. mlit. go. jp/common/001128021. pdf (2021 4F 6 H 17
A,

3) HEWEHR Y 7 N =T OA—T"2 ) —ADAB 127. 8. 25) :
https://www. pdsl. jp/fot/autoware/ (2021 426 H 17 HHER
1) EOBRARLE & Uz AR — R THE D £ L)
(PR 3141 A 23 H)

5) BT MBS B E OBAITFEE (H23. 6. 30)
SRRt SEI RSN
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