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Synopsis

We made a diorama typed miniature model of urban area with river which can express

urban inundation by river overflow, heavy rainfall and Tsunami. The miniature model

includes underground space and underground storage pond. Using this model, we had a

class on disaster prevention and reduction as a comprehensive school study for third and

fourth grade students in three elementary schools, Kamitsu and Itami-Mimani

elementary schools in Itami City, Hyogo Prefecture, and Nishitonda elementary school

in Shirahama Town, Wakayama Prefecture, Japan. As a result, students could

understand the flood mechanism and its countermeasures with interest. The miniature

model introduced here can be an effective tool for education activities for students of

elementary schools.

F—T—F kg, I=F a7,

VIPREPIE GBI = 5

Keywords: water related disasters, miniature model, disaster prevention and reduction

education, elementary school

1. [XLC&®IZ

R, FRE, HIESCGe ECo B REE ) &
KEEDZ A0, FITITHEEEOR S Fm
IR RTHD. LaL, BEroix ok
PR HBEEEEREMLIZD L bbb v
FE I FEML LR v, RS
HE 0T AORBIIRBECTHD.

F-HAA 72 EOHKEOBE R E# O S 121 TR
<, fMaxoRE#HROFRSBEETHD. Fh,
A Z AT B 12T O RBERLT TR, EE
W3RN D 72D DO EXIRICHE NS B KEHE
BRHLNTND.

A, FEEMSLEE RN R 5300/ ERT,
FEPEBLCE LV T HATOI =T 2T
A AWK REEE I L. — &Ik

— 692 —



FRAILEE NS K 2R KB EIRICALE T D /NP D 3F
AL AFA, N T T HIERIC X DR KR E
SN TV DHUBIZALE T D /NF3EA, BRW, K
OB & 7o 13 KL I K D 9 E R T S 1 5 KR
N D /INFRE DI T M RITAT o o INFEAEITH
L, VAF~ZATOI=F o 7B EF W55
HEEITV, DL DI KERCBE K il n 21k
TONEFRERMT o r— b, FERT 7 — hORKE,
FEO/ AL VRET L.

2. BXRHBBICEHT HSUROHR

D (2012) 1X, RE L FOR#EE ZXRIC,
Hit e K FER O REBRPELZT ANTHBE S
R TLEFERL, TOHABEDIREHEFTLIELED
12, WBECREFRM O KEMROMELZH O L
TW5., ZOfE, BREOHELOBVWHBTNEZ A
HERPSEZLET, ZThaZontE LTHEETOR
KEBOERES, B S AEE RN DOFEEAR 645 7]
REMES R STz,

il & (2012) 1%, J& &Aoo R 5 HhE
G, Ty — MRAZE, 75— ORIV
FVCFNVNDOFERFE R Ty beala=lr—
vary— & LTHWY, EROBEEHROIHE
R L. 2LT, BRE#ROELERT ZLIZL
0, TORRFEROMPEERFTLTND. ZTOREE,
HMEDOEFIZELELRFE 7Ly ML D
TR GIEE, RS T OB R I DM ES, BH K
BT 5FEE D LAEVOREDM LIZ2o7en 2
A 2 HEFR STz,

B o (2011) X, HMkAERIBEKBE OB RNE L FF
M2 RRTT 27200, BREESEERICHET CEET
HESBRBEE L, ala=r—varklii
DO EMT DS IMMELSEHE D20 DHE & Fhta L
. e 7V IRERREEREMT LI EICKY,
i EL2ERT L) 2 TREZEL I 2= —
I ERY RN LHEDD LK VIR HEEFEORA
MREDOEND T EEMRLTND.

FLBERBBERT O HELL ERE T 5 LBk
B+ 5k - EEN L bITEFT 5, MoK i
FAE T LS, BROKTIXFERICEAD S
THERERAN RO DD, HIRICK > TENRRD
, WEHMEEORVWKFEFEX TILREDIZEA
ERALTOWARWHIX E RS EEROETIX/NE
WZ EDER S L.

FHG (2014) X, NFR3FAELERIC, BlER
HE (VT HATOI=F 2 TR LR
kB (BEWRER NTEA) 2HWT, BFREER
ERTHLNFR TR KBEEIT, EDX I

B SR AN AL D T Lo, BISCEE 247 O Hi
EHBTOT U — MERND, BIERNEE & (KB
HEEEA W EBEB DR TH D Z & BHER
Nie. ZRLAKE, #kx /N NER CRBE O K E &
FoTETWS., /-, OVFT~HMA —HkE L
T, HIRICL2RAKBRBTEDLHIZLTWVD.

3. UASTAATOI=FaATHEBICLD
KEXKBEHDNRICEAT DiE

20164F10 A 21 B Z S5 i BT P AT pb /N AR 340 AR
424 (B3 224, T 204) , 44E4424 (BT
224, o1 204) , G EF84%4. 20164F11H4HIZH
AR 2R ET R BN PR A D64 (B0 33
&, A 314) , 20164511 A 24 BIC R ST
PR/ NER3EAE1934 (BT 0 1044, &7 1 89
£) ERBICKBERBEEIToT. VAT~ EAT
DI =F a7 ERANCCTKENRKET DI AN =X
A, #EE, SRICOWTHBAT S L &b, KEHE
ZRBE LT B 7 R A U OOl R B 52 B & 920t L
2. TIEHE/NERICBWTIE, P4 T~ERLE BT
R 2 TR SR BE TN 2, #BRROEHE
LhbETiTo Tz,

31 DHASTEBERVKBEXHE (HE
INEAR)

(1) SHSTHEBEDOHPE

EH L7z A7 < #Al% Photo 1 123 Y. U4 T
<~ B OHE RITBER 1005 D1IRETH . V4T~
FERL (fE 0. 7m, A% 1.0m, & 0.3m) (ZEBTHIEZ
BLLTRY, BHOSMINZEI & BN EE SN
TV, HENCIIBHHAX v 22— X0l (FS
0.5m) NHH, EIICTHEMRT DI ENTES.
B O FICIEBR K ARam 23T, MERA 7k
STRBNOKERER SE, MLLWKRE2RBRATE?
VX T —H A TOREREER DRI R0t
A PRI, R VO KA o ke Pk B il I fa
KT DA > TV D,

Photo 1 Georama typed miniature model
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Photo 2 Education activity by use of georama model
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Photo 3 Tsunami evacuation sign
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Table 1 Questionnaire before experiment (Kamitsu)

No. [@D-1|@2|@D3|@|®|®@®|®|® D12
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Table 2 Questionnaire after experiment (Kamitsu)

No. || Q@|®|@| B |®[D|®[®[®
A 23|28 |23| 19| 26 | 33 | 25| 30 3333
B 1310 [ 14] 15 | 11 6 [12] 7 315
C 1 0|0 1 0 0 0 1 210
D 2 1 0 4 1 0 2 1 0|1
E 0)]0]0 0 0 0 0 0 [0fO
No answer| 0 0 2 0 1 0 0 0 110

— 695 —



TV E B GHPITTIC & D PR 22 W O N IZ R K
IPERA SV, 47 EROFHIFOBRICH W
BETCENEZRNLTRBY, WEIZE > TR
BhHollodwiZtBEZbN5. EEREHERICEY
BB L TIE, FEBRATTK30% 0 HE L) B
LTWheholedloxt L TERZITIZEAEDRE
NEOEFMOERZHEM L. £z, HMEBEOIW
DN, 90%LL EolEA T ES @A) 1, &
5 (B) | EZLTEY, V4T <A E AV E
Baxbi B L, FEICHETERZRE TS
ZEREDbNE. INBDZEND, MENERKS
R LT, P47~ E RO REE LA
THholobWH T ERbnd.

3.2 DASIYBBERVWEKEXHE (FH
B/NER)

(1) SHSIBREKBHLKBEFTOANE

SRR O JHFR/NER T RARIS, MENER T
AN H TR A Lz, OIS B
HENES, M/ NERER T X D ICFE M L7z,
2) 7FoHo—rMEREER

(a) BRIZ7 oy —MERLEER

Table 3 ([ZFR[T > 7r— MERERT. ME/NFER
T D &, AOKILEOHEADO-2T Wz &
B2 T=RENLBHNZ N Enbod. FUHPH
WO/NERRTZEDS, FHPHR/INEBITIINC K BB K D
AREMEA ZIFEE L Wiz o, SKIREICE T 538
MOPENER LV Kol EZ DN D.
FHEICET2EMER®D NEv) A
R E AR, WKW EIEE 5D TWE. TR
INER L RERFMTHICHY, BICEHLTRLTE
ToFANE N T 7 HUTE O B K C e < WEOE I I BY
LTHEVHIRALDRNT-DEEZEZLND.

Table 3 Questionnaire before experiment

(Itami-Minami)

Table 4 Questionnaire after experiment (Itami-Minami)

No. DI Q@|®|@|B|®|D®|O|D®
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B 40| 52 [ 51 [ 56 | 27 | 36 |79] 39 | 22| 45
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Photo 4 Experiment class by use of georama model
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Photo 6 Class by use of jigsaw puzzle

* River flood, inland flood
* Storm surge
* Tsunami

Types of
flood disasters

Countermeasures to
protect themselves

« Acquisition of information
* Evacuation behavior

* River flood, inland flood
* Storm surge, Tsunami
* Other water related disasters

Try puzzles regarding
flood disasters

* Review of flood disasters
» Important actions to protect
themselves

Fig.1 Contents of lecture typed class
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Table 5 Questionnaire before experiment
(A Class, Lecture, Nishitonda)

No. |@D-1|®-2(®3|Q@|® @|®|®|D1D2|®

Yes 29 32 11 7 123|200 2 2 13 10 | 24

No 5 2 23 | 27 |11 14| 32|32 21 24 | 10

No answer| 0 0 0 00| O 0 0 0 0 0

Table 6 Questionnaire before experiment

(B Class, Experiment, Nishitonda)

No. [@D-1|@2|@D3|@|®|@|®|®|D1|D2|®

Yes 28 30 17 8 |24 25| 4 1 9 8 28

No 6 4 17 | 26 (10 9 [ 30 | 33 | 25 26 6

No answer| 0 0 0 0o|0| O 0 0 0 0 0
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Table 7 Questionnaire after experiment
(A Class, Lecture, Nishitonda)

No. D@ @PD|B|®|D ©)
A 19125 14| 11 ] 26 [ 25 |12 18 | 24|19

B 121 6 |16 | 14 4 6 [18] 13 [8 (9

C 0 2 1 6 2 1 2 0 111

D 1 0 1 2 1 1 0 2 0|2

E 0[O0 ([0 0 0 0 1 0 [0foO

No answer| 1 0 1 0 0 0 0 0 [0 (2

Table 8 Questionnaire after experiment
(B Class, Experiment, Nishitonda)

No. |D|@|®|@PD|B|®|DI®|O|®
A 25 (19 (24 ) 14 [ 24 | 24 [14] 26 [ 2222

B 4 111 |5 14 7 6 |16]| 4 719

C 1 1 0 2 0 1 0 0 00

D 1 0 1 0 0 0 0 0 110

E 0[O0 1 0 0 0 1 1 0]0

No answerf 0 | O | O 1 0 0 0 0 110
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Fig.2 Change of points (Kamitsu)
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Itami-Minami
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Fig. 3 Change of points (Itami-Minami)
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Nishitonda Experiment type
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Fig.5 Change of points (Nishitonda),
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