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Training of communication and evacuation for flood due to
local heavy rainfall by using detailed elevation map

Atsuko Nonomura*, Shuichi Hasecawa®,
Hirotoshi Havasur**, Hitoshi Inomo* and Wataru Shirakr®

Abstract

Nowadays local heavy rainfall events have occurred and triggered disasters such as
flood, debris flow, and landslide causing serious damages to society. It is necessary to
identify hazards beforehand for mitigating damages and for early evacuation. Since the
degree of damage depends not only on the meteorological situation, but also on the
topographical condition, it is almost impossible to disclose every local hazard-prone
area at the local level by the national and local government. Although many people
tend to expect direction for evacuation to prevent disaster damage, risk management by
the community should be more effective in mitigating damages. In this study, we
proposed risk communication training for a local heavy rainfall. The process is mainly
composed of three parts; 1) mapping of the hazardous zones on detailed elevation map
by local people and discussing available routes and places for evacuation, 2) planning
evacuation by their own, and 3) practicing communication procedure and evacuation
process in a simulated flood due to a local heavy rainfall. Moreover, preparations for
avoiding flood damages were discussed through a disaster imagination game (DIG) in
simulated situations; starting heavy rainfall, starting flooding due to heavy rainfall, and
complete flooding due to continuous heavy rainfall. The effect of a series of risk
communication was evaluated through a questionnaire survey.
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Table 1 The number of participants of each workshop
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Fig. 3 The second workshop (a) Mapping hazardous points in the field (b) High resolution digital elevation
model, (c) Observation of flood damage, (d) Summarizing filed observation data on the map
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W L7225, FEEAILETA 2 L2 HME LTRA
IR L CUTT o 3HEZ-M L, BiSICB3 5%
R 2 N BERERHICIRILIC DWW TR Lz B
MIEHIZ, 7—27 3 ay iR S, 1) [EKE
WCESNFET A ElEod 5 (A TFREN~ >
A=), [BNBEKA~ k=] L 2nlst
D= k= (BRROEHER) O@NEH-
TWA 2], 2)[HBEENTY VA= VOENEK
BRI EL7ZZ2Z &2 Mo Twa ], 3)[RKED
BRI A o Tzl TH Y, K (Table 2) O
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(1) BAEBOBRERMICET ML BED
KEBFH T 2585 & ORRIT
FOKIEO fE b tEipr 12 B3 2 2EBER ARk O Ak &
HEMLORKEED fEk & AT ok 3 % 8Bk o Btk
EARE T D720, [FANRIKIFIZZ L3 2 faftto
LI R=NVEFNLIDOT RV DENE
HoTwahk)h] & [BHSNTY Y k=
DENZKBIFL L2 EFH->TWDER] &
OBRE, yaxfEtL, A1 2EMERITo 12
(Table 3)o [HIBEHH T~ ¥k — L OBEANE K
WCFLELZ-ZE 2> TwBANTE, EDFLET

Table 2 Results of the questionnaire about knowledge of dangerous manhole, recognition of
previous disaster, and evacuation planning

T UR=IVDENE

EAELLT | maes e g T

HoTwh TUR—VEHoTVS
HTIEES 12 8 18
HTIEEFL LW 14 18 8
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KB~ v A= VB L CEHANPKH <~ &=V
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V) BRDSRENICE I TH D Z LD ho
720 TRKEH~ Y =NV EZOMDOT Y HR—LD
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WVOENRKFIFELZZEEH>TWE T &
ERMEELTwL I Ens, KERFZMLZ &
&R BRI 2 e AT A2 L
HEH L TEHLTCWwWAZ EREZLND,

Lo TEHRORP Y MAZEL T, FTRKEH~Y
R — VOB DRKEFIF LT B fEkkrd s 2 &
MR L 2 L L, A, BOKIEOfEREED L L
Ty A=V L TREEEZL) SIS &
EZZbNhb,

(2) BKEEORERERTICET M8 & BHE
EicDoW\WT

HFP R X BIRAKOES, AT 5720
12U, fEbRe ET & M CRE LR TR e L
I ) BN B0 ZD72121E, HEDNS
R OGRETT 2 TR L, WL 05 %
EOMHEIM % T TBL I EDRRTRTH 5,
B3 24l 2 & RO fE R BT I B 5 3k
PEMER B & OSBRI KT 2 BHmOFTEE DM
IR& ST 572012, BAKREOEREFTO—>T
BB A= )VIZBET B Ak & BRI 0O A &
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[RKEFICZH D F BT Do H 5 [5FH Tk
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WS 2 O TWAD, EWv ) bIFTldzw] &

Table 3 Cross analysis of knowledge of dangerous manhole and previous disaster recognition

WHEICHENRE L L2~ k=)L
Hlo>Twhb Y%
" HoTwhb 6 6
VA= IVDEN
M P o ; T

MUEMaT 0 3.869  (FEEIRRSE (7 EUK#E0. 05) © 3.841)

Table 4 Cross analysis of evacuation planning and disaster related knowledge
(a) Knowledge of dangerous manhole (b) Previous disaster recognition

TV AR— IV DEN

HoTwh IS
. HHT W 10 8
B ;
A P TV 2 6

WoEmtatat £ 2.080  (FEHIRS (A R/KEE0. 05) : 3.841

N

(b)

BRIZENFL LY A=

HoTwb IS 72\
\ b T\ 7z 7 11
B i
BEHE AT 1 7

MoEfktate - 1,811  (FEHIBRFL (5 B0, 05) : 3.841)
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W) IR A L CC o A 2 HUE (O ki
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L7z xMbhhrolz A% Vo7, R
B2 RDTWBE AL, BRI OSSN EE RS
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NOBLEED, FATE, il NOF; S5
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&, HEATHEHFAINIB VT ERET 2 IR L
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4. TEIRIEE - B

4.1 EHETEOIE

FANT =2 gy 7CEM L ITEMRTE -

RO BAIE, 2l —2 > ay 7KL

7B~ v 7RI LR R0 4 P 5 12

L BRI OB & B & OV HbIs TR L9k

T5ZETHDo 200947 A26H (H) O3 [Hl

J—7vavy7TiE, BRROREETL L UCRAE

BTEHEOFELAEVEBLT, DTIORTEE 2

0 AIFAGHARE - BRI A A0 L 72,

1) JRATE 2 KR #2258 12564 T 5
720, ATEIC X B HE B L ORI iE
TE W ens, SHoilEE, [HLWW
A RS, ARREMIANEK LD 2] L
YRR ERSHEL, 332=71+%
VY=l A L) BETEIET b 17
KEFTE LT, WEEm»ME<, FlRl6EDE
WK EDE FIZHEARLLEZAFREL
7o BRI O BRI IZRAETE DS FHR/IIC
AR A S L 72,

2) BHIGERKICOVWTIE, I32=2F 11>
¥ — EBMBELEHEECOTIERL, ShE
AYTL, BRSHR LI 2T 1Y
=% Mg filllE & b, PHTE
FOPEEIX, HEAWTER ST LR
WOEEE ZDF TFIHT 5.

3) MEEZN L CaIa=T 1y 7 —5HE
NMzEE S NS IERIEERD B > 7212 KRG T
HY, FROZES X CBREERILIEHE DS
WEEANLTCII 22T 12y I —RES
b,

4) FHEBEBIOBE~ Yy TERZRRL T
ZOBIMEL VLI LS, F20T—2
Pay TTER LS~y 7 (Fig. 4) &
A4 A R LTsmEEEICHA L
HET MR A T TB L LMY
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bo O, MEERKOLENE R EES D
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TH 575, SROMHTIEERL L 3 Akl
L, REEAEDHIE L7,
RAEZEBIUHHSAEL SIE, SCERE
Bty BB TOMY M E R Tk
L WHELE L TED T T\ b, ZHEES
OBHETIEIZOWTIE, BRTHATHIT R
(7F) CEHRHESR ) A MR L T 525, %
PR PERESHEA TV, REZBED
B S IY A OFE R, FHISER] BiG S O %
B FIS0LFE T, 1 AMETVOEEER
bEHWI L, BB OAREDHEE R NOKizd
%L, HED2H~OMEETS 2 %%
BT HANLNDE T E, THR#EZOPICIEARY
IEHEEZ L EERLELTVLY, HE
LTAIED TR WAD DL Z &7 EHH
LMo TWh, TNz, SERTEE
BHZEIZOWTIE, HBETOMOMF %L
TR LaWHEE LTHEIIT LT
%o GEIOIFETIE, BMEDHTHLHL
DUSEHER L ZOTRHEORE A LT
&, SERERERI RS LT 5 L
I Az,

JRFTIRR CHEF SN L, TFELMTHAEL
T2 75, IELWARD 2 WA, s8I
55 ENTE RV, 22T, [EnE -
MBI T2, T332 105 —104%
&L, B RRE LSRRI E D &

4.2 1EHWInE -
i

Mz s, RIRHERCERZRICET 5K
BB & UK OEBERGE & S o By SEB A
FHFEIHT BMRE %< o

Mg, HEIHEIRY RE 720,
EFEEOYF VA DL LT, BAREEOXIEIC
DNTIT V=T THLE) . mEIZTV—T
TEEIL Ao NBERREEL, SINEeRT
ERAERAET L L DI, PR ROEM
EDFERIZHTLTT FNNA A% T 5,

M, BIEEEEHEEICL B~y TR
EEE, ABEREEZTTE R AR
LMRELT D, TEDLLETEHOBINE
Lz, HGSE»OIE, HE2SIIHIC
FAHIL TIEHRIRE - S~ O 2N %2 I OY
T 72,

EEEEE R R
AT —2ray 7L LT20094E8 H 2 H

(H) (IEMnE - MR L, KA0A,
T-EH13A, FB3A (35t B 7z. KA
DOBINFEAONF, E20T—2 2 a vy T7OBINE
ZIOANTH -7 (Table 1)o LB HOHEIFIZLLT D
EBYTH S,

1)

4)

5)

WLWHAREY s, HBERL»SEK LA
O7BEEERIBFICTII =T 1Y
& — |2l L (Fig. 5 Step 1), BE#EFIHA
HE -7
BAROBEHREZITCAIa=T AT =0
SEIDOIEA, PEE~OIRVLIRE & 2 T5HE
B L ORI~ O MR R & AKE L
(Fig. 5 Step 2), TN Z&=F/-¥ElLX =
ST ARy =05 ORRE ) BRI
# L7 (Fig. 5 Step 3)o
PREFEORIETII 2 =T 15—
ik L (Fig. 5 Step 4), FEHIIIELSD
Witk A 2 THRRIIE VS 5,
PEEIIMEDSE T L2 SHFEIE& L (Fig. 5
Step 5), LR 5 Ok % i F 2RI,
ZFOWNEZAI2=T4 07 —IZHEL
(Fig. 5 Step 6)-

YRS ORI OV, R
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B MDRL=T(ESI—~
U2k
STEP 1

PRI ~EH
[RoktEHRimELRERZ]

STEP 3

AN LHRANER
[EE KR D#E]

STEP 5

BT D DIERA B
[ME~ORKEREEER
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STEP 2

PEEMBRIT(Evs-~EHE
(BT~ BB DRRHE]

STEP 4

PERA SR =T V-~ EHE
(B8 D@HRiRERE]

STEP 6

Fig. 5 Flow of the flood disaster communication

W&, BHRAEE AN W, BRI O R
T LW, ZN2NoMETEOE %
% L7 (Fig. 5 Step 5)o
KW TlE, BeeLBInBmT o2 &% [
WS n ] LA, THED 2B ~BET 554813
[HED 2RSS 2 [ L, 33227144
V=TI, HEED OIEE S LR ORI
EATER 2 Rk L 720 — DN TEINIE AT

BL, 9ME365IC B OMEHEASET L7z, EEEF
RFCT 203, BRALHERE B L BRI RS E
2 & DR S A B L 7z RS TLE, SHBhsm
DA S =X LOFM, KERER, S DBl
EMAFHEOHYE, PEEE L ORKEFICBT
LIKBR 3R 7 ST AN D o 72,

Z Ok, TEHIRE - MEEII A FEhE L 72T % S
I TE &, BIMHEE 3227 EIL, Bz
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AR Y R D 720 O SEER I 5
#i L7z (Fig. 6(a))o B EFEICIE, 45207 —
syay TTER LB~y 7% A0 L
THEAL, T LI HD72 ], THLVRAS
B 1) ot 22K LG 7], [ VRASED IR E 3
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D, WLE-7-NERFEL (Fig. 6(b))
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HIGRDATEMLI-Z e 2L, HEiELLT &
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TOERHPVETH 5,

X EFEOBIZEE LA b7z N % Table 512
RS o W LWEAFED 250 72 B OATENZ DWW T,
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v MO OREMRENES 52 &, IR LR
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HORRICIRWIRE T 5 2 & EFET 57,
A REATENZDOWTIE, H TR % AT L2 f)

WrL, 2K 2E0CEEGIIICIT, FROAS
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FTHUT VO &) BEDFEE S Nz K
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L LEKIEICIE, HEANEITS 2 &, BAKALA— I
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Fig. 6 The forth workshop (a) Disaster Imagination Game (DIG), (b) Presentation of the discussion of DIG
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Table 5 Discussion of Disaster Imagination Game
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F 5 2BV CRKBFOEMRETT 2 iR L TB
CTERUTH B,

3) KERIIEENOZEPRE L Z LS
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Fig. 7 Results of the questionnaire (a) Useful-
ness of this training, (b) Communica-
tion tools during flood
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Fig. 8 Results of the questionnaire about selected item as necessity matter for safe
evacuation at the second workshop and at the forth workshop
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