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Development of a Disaster Prevention Walking Tour Support System Integrating Pre-Learn-

ing and Continuous Engagement

Taiki Katsuragi* + Kayoko Yamamoto**

Abstract: In recent years, “disaster prevention walking tours,” in which local residents visit evacuation shelters
and hazardous areas during normal times to learn about disaster prevention measures to take in the event of a
disaster, have been gaining attention. In order to participate in these tours, it is necessary for learners to acquire
disaster prevention knowledge in advance. Based on this background, this study aims to develop a system that
supports disaster prevention walking tours from the perspectives of both advance learning and continuous practice.
This system is developed by integrating an e-learning system, Web-GIS, and a disaster prevention walking tour
support system. The e-learning system provides disaster prevention knowledge and supports prior learning neces-
sary for disaster prevention walking tours. Web-GIS displays the locations of dangerous areas on digital maps,
streamlining on-site confirmation during disaster prevention walking tours. The disaster prevention walking tour
support system utilizes gamification to motivate continuous disaster prevention learning.

Keywords: 55 & H & % % (Disaster prevention walking tour), web-geographic-information-system (Web-GIS), e 7

—= 27 A7 A (E-learning system), B5*#% (Disaster prevention education), 7 —3 7 47— 3

> (Gamification)

1. Fif

V4R, BEARREOHERBIC LY, Ml B3 5 E R’
UI7RATEN 2 IR D 72 O O EERA 228G 588 o BEMEN R £
STW5S (ERIED, 2023). TO—FREL LT, HugE
B RN R BT OB IR & T 2 3K 0 223 BB A TE &
FRRELHDHE] MEAEINTWD (FEEIE),
2017). 29 LIz EOERBREIZ TR E L H 5 X |
LIEEN TV D KA, 2023). Z OIFE) &2 F M2
T 5T, BACOHSKICMZ, Bk EiEE %
—B L CEETAHMAEDLETH D (BILIED, 2024).
Fiz, KEROEYRMETEZEET 7202, F
WP OEROIKEHREEDO DL ENEETHY, %
DT OITITHRBE N PR 72 SR Y AT L DOHBEE &
FIAZE ~OEE T ARD BN D (HFIEH, 2016). £
DI=DITVE, FEECHIHTRZR R E L H D & g
AT LEMBEL, B ERICRIA S D X o IcFIE
FIZBE T 2T 5 2 EBHFEHATH L (EEIED, 2022).
LL, BEFOKELH A EXXEU AT AT, FHil
HER OB G E R e EE X EA B L TITH 2 BN
HThs.

ARFIETIX, 95 L-ifEsEx, BkEbhHr &

KAV AT LT Web-GIS BL W e 7— = 7 HEREAHE
L, A &k EER O m ) b g e i
AT LOWFEE BN ET L. RV AT HTL, FHEREO
FIREEEL, OF %A MBI L 2 faEEiEoH8
e, @7 X VHIKIC L AOLEE RO, ©F
— I 74—y a raigH Uik e e e EE
FHT 5.
2. BEAFICEFTERITHAREAMRDLEED
[F

ARG O BEE S By D JATIHEE, (1) BRELH D =
DXAEICET 2898, (2) BiFEgET AT MY
D58, 3) =74 —va VBT AED 3 S
WCHETE S, LT TRE I NV—TOREBHIFEE FEN
L, BEa bfEE2EH L7295 2T, Ao MmAE
N

(1) OFFFETIL, AR - EHE (2019), Rachman et al. (2024)
NEAFEHEEIBRELH DXL DHELFEMEL T
V%, Takenouchietal. (2021) 1%, fGRREFTCHHZE DHL
EM A FRAIRER VAT DML VB E B H D & & i
L7z, Zabi3EHRE 7 e 72 AN TOEMNZ ]
ELTHEY, FEEICHIRERS A FMITOEED

A
=
s

= =y

* OFAERR

b

Email : k2430029@gl.cc.uec.ac.jp

i

v
-~

ERIBE RFERFRERE TEAF2ERL (The University of Electro-Communications)

ERIBE RFERFRERE TS8R (The University of Electro-Communications)

-C3-01 -



C3-01

BB EEMRNICKIET D b TR, £, FHATH
B EEMIEBINSEESNLCWD D, EHHDHXOHT
B AR A iR 5 Z ENREETH .

(2) OWFETIE, B 1A (2023) e TF—=r 7L
Web-GIS Z#A L, FENHEDOIEL AT LEMHEL
7z. Lietal. (2022) 1%, BEKEFEOFRABEEREZHM LT
RARTLHHEVAT 2&WFEL, HINEH (2015) 1% AR
Fofir & VT SRR 2 3088 Lz, 2B B Sk
ORMUCERZ BN TCND DS, HkER 2 FH 212 T 8k
T O TEA ST R,

(3) OWFFETIX, Manalang etal. (2020) 2337V A3
PRV~ DO FEEEA LR EE S AT LEHBEL
7=. EEIFH (2023), Hatakeyamaetal. (2017) 1%, 7 —
74— a rERWTHREE OB T % X5 855K
EFLHDHEIIEVAT LEREZL TS, Manalang et al.
(2020) (XFEEHKOM LICFEL TR, BikEbd
5 EBROITFITAT-> T, —J, ERIED (2023)
X° Hatakeyamaetal. (2017) @D A7 AILikeen) 7o 52k 2
KELTWVDA, FRiFE O ERRBILE A THR.

A EDJATRRGE & el LT, ARFSE TR T
T AT Web-GIS & e T—=> 7 %#HAEL, 7T UFET
FIAWHRE R —~AB 2T MERET 2 LT, (1) HBAF
R OHI EZ TP ICFfTFE & BEAETELH D
L, (2) P L7=fEMREATICB 3 2 1f & B I fEsR C
X528, () HHITH LM RERE DDV AT
ATC—BHLUTHIZENTEDLZ LD 3 RICBW A
M RT

3. VRATLEE

3.1 JRTLOYMH

AR AT AX, Web-GIS, ¢ 7—=V 7 XELAT A
s EbLhHdrEHEUATALAD 3 BHETHERIND. K
LIZE T AT 2OREZ AT, FIHICERLTIE, ID &8
AT —REREL, MAEERET —F X—R BT
5. FIHFEE, 7% A2 N E O TR Sk &

EI4MMIBIFR S R T LAFRFMARERAS

2/4

FE Uk, 7YXV AIG A LTk o fE R T A
KHHITE 5. Fi, SIS S B 2 R L,
RO fEREPTICRET 2 1 ME R T 5 Z LB ARETH
L. Zhuc kY, FIFE TR SR R L2 s B %
FLHDIEEERTED. DT, KRVATAFT TV
I ECHA R E L, ik ELH D & IRMEEIC
L0k H 2R T 2 & T, PR LB ER O
M ExEX5. 7eds, FIAEOBEMNTICIE, F—LEE
BT — LRI T 27— 7 0 r—va v OFIE
PHMAT L Gk Lk, 2012).

3.2 JRATLDERM

ARV AT AOFRAMIE, ZICUTD3E8THS.

(1) FIFZEOMBRYKE LD D & DIE

Web-GIS # W\ T, fERREITCHEEERT R &% AR > b
ELTT X NVHNR BICERT D, ZESRLCRHIA
FIXARy NOMBEEZFEZHIIEERTHZ LT, MiglcA
Ry N+ b2 LN TED.

(2) FHRTMRE LB L LW K538 o 3%

e TV T VAT AEMAWD Z & T, B0k A
R WHRAE S, RERMHEAEGLTHhORELS
LEERMTDHDIENTED., £z, TXR N ET
VANV EEESE D Z LT, FRIFEENR YR
ATYH, N EREFTCET 28 %E 7 ¥ A M T
BIEEIC R CTE B
(3) PR DfkERY Za i R i

ARUAT MIT 70T ETRHAMfERV AT L E LT
WEINDH O, FAZEETEITCREM OGN Z %771
kELHDIEXEFEMTE D, £, RVAT LTI
FIRE~OEE SOOI —I 7 4 r—a V&G
MT5. FIAECS vy a v w27 T528T, FAE
IFEAAR R B A > T AT A ERIATE S L 512
5.

SATA

FIR&E

esS—_—VUSATA
- BMEEEAEEE

ERE

Web-GIS

- GISR—RAXw S

FIAR
- BRI

B ESHDIETZIEI AT A
- Aoy AR
-PC - A7y HEhREAE
- AR ~ISTEiEEE

- w3 e

- ¥RABEER/O0 1 A6

X1 R2F A

At

-C3-01 -



C3-01

4. SRTLDEE

4.1 YARAFTLO7AVEFIVE

(1) FHFIHE RS 2 71 e

KU AT LERO THRAT2RAEIL, BNV AT
LOFHIRERAAT O BIRBEKEE T, TID) (X2 D
— R 28T DH. RUAT LAOFIMR 2 BELIEOF
A, v 4 EmT D) AT —FK] 2ANT5
LT, KVATF AU AT HIENTED.

(2) AR v FFRHEHE

fEIR G PT-CREEERT 72 & DAL B A 7 O # VIR T
MESAHZENTESD., £z, TYVXNVHMRETAR Y
Nas Vo diHyTThHE, ARy NOFEMIGEREFER
TR TT v TREREND. K2 ICAKRy MEHE
FRTHEMEZ7RT. MAT, PR OHED GPS HEHE
D OBEHERE U T2 A MG L, Web-GIS OF
UHE VK ElIZRRT B,

(3) AR v NAhMIEEE

TV Z NVHIR ECRHIAE ORI ETEOAR Y M E
TORBAREAEFRTHZENTED. £, FIHEN
EERIZAR vy MIFINTESERERT LN TE 5.

(4) AR v hEAEHE

FIAEE, EREFREERT ARy N+ 52
LINTES.

(5) I v a L kgRE

FIREICI vy a V&R T L. FIAEE, B2
HIEZFRi> T AT LEFATESLHIT/D.

(6) bt ik RE

BT 5 mik%, T X MM AERVWTHEET S
ZEMTED. FIRAFIL MR AF 2T LT, H
MONFICE#ET D ARy M T U VHIR FIcERd
HIZENTED. B, THFAMMONEIL, LLTFD3
I EIND.
EHERT - BEES AT

T SRR MR 35 1T 2 BT R0 LA T 0 T T R

EIAOMIBIFR S R T LERBMARERAS

3/4

FIHFIEICOWTERZ LR TE S,
OKERDMERL Y X7

KEOHBEI LT, BEAR LDV R NEL 25850
OB O HIZ OV THERZ ENTX B,

QK ERH LB EZ T LN DHAT

ST B2 T TR 5 BBl e e &, sk
FhHET AV —ERICONTERI ENRTX 5.
4.2 VRTLODINYHIITUFR

KRURAT LDy 7 RTIE, LFOMEEEZITS.
(1) FIAZEHBHROBEL I Oa 71 B9 5 0

FIREBERITT —FR—RRIFSND. 2O, {}
FENZNRAT = RE N "y afbT52 LT, EZHIC
LHEMAEHIETS. /2, FIAFEI LIt /A U %25E
M L7z B E LT DB A Ny 7 = R TIT ).

(2) AR > FERICET D08

T = A R AR F S NI AR v ME#HR%E, Web-GIS
DF P H VMR | CRAT DAL Ny 7 T KT
(3) A basRKAEIC BT 2 AR

FIFZE OMAKO BRI BRE G L, BfE#» HEE
DAR Y h~DORRMEFRT HIEE Ny 7 T R TIT
5. T UXAHK ORI IH T E O BAEHE R & kT
FICEUS L, ZRUCEWRIRE OBIERE L ORI D3
RHEHTD.

(4) ARy MEFEEREICRT 208

Ficie ARy b & LT, HIROMBREF 72 SI2BET 5
HHRAFAE D S Sh BRI, —haeTdy—F~—
RNARIFT DB ELT S .

(5) v UHEREICEE T 5 ]

[HEE @R - 8550l < OEREFTE 3 7 FF
FRL, FNoOEFICOWTOERAHERT 5] 728
DI varYERECRRTD. £, IviariE
BENERCE, T2 =2 LD v a rOEBIR
WERHL, JIyayBHETHLVI v a URRR
SND LD ITIPRET S

BEBAS

< o
J\
@ X—~4

Z || - masmmm ke

ARy MR

|

B 2 ARy MEBRFEE

-C3-01-



C3-01

(6) ZMHEHEREIC B3 2 ALER

T B R=RRAFENTT F A NI OERE ¢ 7
— =V VAT ADEE LICFRTS.

4.3 VATLDA VAT —R

AR RATLDA o F 7 2—A, PC, HERIERIAN
FICHBE LTV DA, #EHrEgmR cRICHAEND Z
LEBEELTWS. B, EHL0mMREANTAY A
FLEFIALTS, THFA TKRELENHRNA 4
T — AR L.

5. FLHESHEDOMEE

AT, Bk EDHH D X BT AT A L Web-GIS,
e 7=V T VAT ARG L, FAIEE Lk E RO
WP EFERIZBIT DR ELH D EEITT H VA
FREREE LT, RV AT LAOF AT, FIREEO M
RYIRELHDEEIRTH L, PRI 5 FRi
WAEVEL LW L, EERNOOBKELHD &%
B+ e&Thd. KATrD7ar b RITiL,
WA AEBG 0 7 A HERE, ARy FFTRHERE, ARy
NRRIEERE, ARy MERERE, I v va UHERE, B
HEHRED 6 HEREZ T LT, Th b OMEZTh NI
LT, Ny RCUAHEEITH .

At ORFFERE & LT, AR GHIENI DT 2 & %f
212, K930 BfICh 7253 2 F LR EM 2 TEL T
5. BRI GHE E LT, AR T 2 8 E LT
TR L L BN FIICALE L TR Y, KEOREL TS
RTWVWZ LIMA T, EHEE FTHIGEIC K 5 ER g ER
ELDZEDNRBESNTND (HAERFF S, 2022).
DT, WRIRWFEEO S E~ORIENATREIR ARV AT
LEEMT 22 L THIBERO KA XET L2 L0F
FAPEAE .

ABEBRHETRICE, AT LORBEHE~OT 7 — b
WEBLIN AT LADT 7 EAa VT OFRERN S, &
AT LEFMT 5. 0k, FHMEBRICESEAR AT
LOMROWEREIRET S.

SE ik

FEBHA (2012) [7F— 7 4 r—va v<F—2sPE VX
A&EZ 5], NHK HhR.

FEEH - HILERZ - /LR - FIE T - FTLISKR - AARE
5E (2022) SPEHTREDN D O HE S ST 1A 72 BB T
U DR & ORMEORGE.  [HTEF R SCE) |, 5703),
1431-1438.

B - FILERZ - NUFE - FIE T - 5Lk - m AR
3 (2023) HUIEEG S D 7= OB S BB 1A 7oA BB
— LT TV r—a ORI, THSTE RS
22(2), 287-292.

BHEFEL - W - 552 - AR - LHEfe (2017) F
HIHRE ML~y TSV X|EU AT LOFAIZ L DB

EI4MMIBIFR S R T LAFRFMARERAS

4/4

KA~ DR
AE) . G-27, 1-6.
PR - ARG (2023) BB - LBZ 3BT 57200
BiskIE s AT LAOME, [AAME LY VAR Y Y L
R L 16, 10.

AARMEAR - BHFEE (2019) # 7 Ly MERE AW/ -
FRMTHKE BB E OIER T 7 7T LOBIK-FEEN
REDFPE~OFEEE L Z OFHMO . TR ZE KA
2, 68(6), 1-8.

FH BT - MEACIE=E -SRI — (2016) BEAERFSERLR O F
HEAY L B 2 — D < KRR S Ry o0 {1 Bkt oo P 22 A
DOFRRVEEH, Tl 2P 29, 185-195.

HORHBE S i (2022) EABIE T HUESRIZ X D ROk E
HERE.
<https://www.bousai.metro.tokyo.lg.jp/_res/projects/de-
fault project/_page /001/021/571/20220525/n/002n.pdf>.

HBTE - RIGFINE - CEie i - Yope A - R T (2015)
ICT Z9E M L7 (AR GRS 228 7 m 75 L DB FE- TR
AARBEXTHK LI-aETIck T2 BKELHDH &)
SEpE A, THURL BRI | 26, 37-44,

EVLUA - KFEIETE - EAEE (2024) 7 4 —/ FU—27 &1
D ATz ICT T HTURG S8 DT VA v & % OFFATE-
FEFRICBIT D EE-. R HENIR] |, 48(3),239-251.

KRAER (2023) HIBREGSK DM E2 B E L KFEY X7 -
A a=r—va rOERNTFIE MIEREEOBRE
I AN7=BiEbHE. THRIBALR AR | 47,
55-71.

Hatakeyama, H., Nagai, M., Murota, M. (2017). Acquiring disaster

prevention knowledge from fieldwork activities in a region. In

[ AL -2 B 7Y SR SR 2R

International Conference on Human-Computer Interaction. 433-
442.

Manalang, L.L., Misa, A.P.A., Soriano, N.M., Samonte, M.J.C.,
Balan, A.K.D., & Daluz, M.L.C. (2020) Kidzaster: A Web-based
Learning Management System on Disaster Preparedness for
Kids. Proceedings of the 6th International Conference on Fron-
tiers of Educational Technologies, 16-20.

Li, J., Xia, H., Qin, Y., Fu, P, Guo, X., Li, R., & Zhao, X. (2022)
Web GIS for sustainable education: Towards natural disaster ed-
ucation for high school students. Sustainability, 14, 2694.

Rachman, 1., Fumitoshi, M., & Yayoi, K. (2024) Disaster mitigation
education: Efforts to improve school community disaster prepar-
edness. Journal of Environment and Sustainability Education, 2,
73-85.

Takenouchi, K., & Choh, I. (2021) Development of a support sys-
tem for creating disaster prevention maps focusing on road net-
works and hazardous elements. Visual computing for industry,

biomedicine, and art, 4, 22.

-C3-01 -



