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Quick Estimation Method of Flood Inundation Mapping using Single Point Information
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Abstract

Quick flood inundation mapping is important for evacuation, rescue operation, and damage assessment. In this
study, we present a quick estimation approach of inundation extent and floodwater depth over the Mabi-cho region,
Kurashiki City, Okayama Prefecture, where was severely flooded during the Heavy Rain Event of July 2018 in
Japan. The estimation method is based on the GIS tool and takes full advantage of the high-resolution Digital
Elevation Model (DEM) and the floodwater depths obtained from the actual record at the fire department office
during the disaster as well as the field survey information. Overall, the results of the proposed approach harmonize
with the inundation map published by the Geospatial Information Authority of Japan (GSI). Although the boundary
of the study area should be defined in advance in this approach, it becomes clear that the proposed approach
can provide useful results quickly. These findings suggest that the quick estimation method of flood inundation
mapping can be a good reference to local government and emergency management sectors during the initial disaster
response. In this report, we emphasize describing the operation procedure in detail so that the approach can be

easily reproduced and widely used on site.

Key words: Heavy Rainfall, Disaster Response, Inundation Area Estimation, ArcGIS

1. RUBIC

SEf, AR R ICHE T HHFROHIITL ST
AN E MG LTS, T R30F TR %% TR
% T OIS L, H R AT
MU TIRENIC LS TH DY 2 T2,
A Lot AETHEE DY B ADKETWR
IZBNT, 5 AAICEN Y BROESNES R (T,
B LN D) BRIBT D T LR E VR DR TR
RICBWTIT L ThHD. LhL, £F¥SNAKHD
ERESE U INE N = Oy <= - -5 SN G N

DI

DITFEPEND) M5, B 2T OXTHERIT
BT, N Oa HRPE ka9 2R/ R 50502
BTGB MIEETH O ZENWRAL 2. £
D=, XEHBFRITBNTIE R o geinsh & #
TTLO#ESNEFTHDHENAS.
AFTHOXREIVWHELT, =Ry Tk
DIl —TarEWA L TENORRND D
ZAGICRBTLIEHHITH LM, HXEHD
ACRPPRIBIZ) B— N P BN ERR 5
D3~ HATHS. 5 7 (2018)1F, SNS 2 pffise

S S
xR

SR SRR A - B g1

— 1 —



5o SRS P AT LR 4 ¥

BCHizaniz-o29 53 20 f L TR 0#E T %
AN, FENEITIER SN EEHE LTV,
ZD7 T, SNSEEIZONTIFEEAE ITENTWS
B D DHG i BB E I LS THRE TS D
EIETHIE, RO 53 OBRIT %
IC%h h ENDEOELNFHOSE TS E Nk R T
BN EMRRENTVNS Y. £/, FHICBITS
Zed 58 B3R RE A TRED NI AT &
B niudhdase iKY 528137 ThHD
DY, BFNEET O FlomE s TTORE REFEAR
BETHDY.

AHETIE, XEZLF TOHBVERICET S &
299, 120 0SB B EIRICBBEED
Bk EA L, EEEINAY ZERT LT 7 2R
“L, TOAPEEAT. LANTE, TR30F
TR ERITED TEE DH O A [T %
WHIZ, LD TV RNSE SN 1 A 0

L, BI RGN L’Cb)é%il@‘%‘“ﬂ?"%i?
)mEEe £5), (U, DEMF—4% WD) & f
LN DETZNR N, ETEYEAY 2ERT 5
TEZONTERE §5. 2B, BVAORIEETE
DLTHI KL ENDIENT L THBET
A, ZHTIEGISY—) )Lz B LizETEYE Y O
(ERT 825N FEPICTE LTS,

2. W4T

BN RHE T OV G, Y R30F TR %% T
BN Acs VLS L R AR E R OfR Y K
DHB, A E SN BRUARN=)ORFTYE £
NEAZYRELEZ(Y1IBXUEFLD., F4EXD
148 m ™" (Y 1) QL&Y IZhiz> TEW 2 L
TWwrz.

ETE2INE, YU THEPNS BT &0
el TN R ENE IR0 /2] EW DR E
DEF MR 6NZDT, ENEEENH bNS %
DHEFNHKERETT LH72DITEEKEY T LAY NDH
H WL, 2w 952 DD)TOWIT R
TIBHI &L

3. P TF—%

1 2l DB i 6 DX TN K'Y (BRI P
LT —4% OHEXE L4507 21259, DEM 57—
L, B 2 Ki;;\g%%“” G (¥ E 5 )))

a5 H 2020 F 9O

MHEE [ Z it d 28 oLl —YFE 12X D
SmAw i akd (DEMSA) Z# B L7z, £z
V- L:E’iﬁ'ﬂf”’iéf:&b, TR DG IS (e-Stat)
TRFEINTVD 2015 fF EHFPICLDAFHO
ﬁ?“?“&’%ﬁﬂ L7z, Bhe ofE (), &

| | <14.8m

Y1 B
Fig. 1 Target area.

1 MY 1 HdE sk Of =% & F

Table 1 Administrative area name of estimated area.
D AREA D AREA D AREA
0 |ER-aE -4 1|5 RT& 29 | 22 |5 RSTET I w3
[N Rk il 12 |5 RT& 2 ghpd | 23 |SROTTET Ak
2 g et o 13 |4 fur e po 24 |4 g s
I EN R 14 |2 gpmren o 2% | 26 (A eTE S
T EETEY 15 g e < w0 |26 [gfamae 2o g
5 |s Ty 16 |5 vy g 27 |9 o oo
6 | e s e 17 |F orse J e | 28 (S ReTEr 2e 2w
7 |F e g 18 |3 oo o g 29 |3 e B gy
8 |TpTTEY S A |19 S 2 30 [T e A9mTE
9 [girran 2 Faea |20 [simamn o g | 31 g e e
10 |5 2T #57 0™ 21 [F jeran o g

%2 it B —% O,

Table 2 Data summary.
5 Fi £1% F=513 fise
B2 Y ek g A
DEM ¥—% | 513375 SAEF—4 et

(FG-GML-5133-75-DEMS5A)

o al ]

st 0

AFT=5 1 3300 fogce RUTZT =Y s en (e-stat)®
R 14.8m RS
LN 7V ‘/ﬁ?ﬁ?

ARG | ETCNRR LR SE | RS bF—s 2T

R,
34.630589, 133.701996




12 DRI S & T < BT S R

BA S0 D)IE, BERHEE FY 4 0 DEM B OF
BMEEELIHDTH B, %%mm E7 Y
TP 518 SN P A3 12 A DR
EEFLERE ATV TFTLE,

4. L3

AT DHE T NIV K ERTRITRBT L L
BB, TITREEAROR HR- 204 L,
NS QAR NGB K P ITNY TH D ERTT
%.

HEOHAYZY 21259, 2T P TIENTRRY
AV I ICE 2% OF A TERF L s i ()
ZR WBHDT, BANEDNFEFEINLEEE 1ITBIT S
A (H) X, h EEHEBEOE S (h), BXO
0 %M 95 5 m Ay 22D DEM A (d,)
DEFETZABN, Thabb,

\WJJ

H=h+h,+d, (1)

ThabH. ZOEIITANDEHDEITI48mTH > &.
VWHAE KT DA G - BREDRENS, FFa
TOATHEFENE U JITELTHD, HJ:U
ENWERY 23 NEEY EARBRT IENTES., T

EKFPDE Ay alTHLT, Hﬁ\%%@%vv:@
DEM A& (d) Zj5 L e (- 0H) 22 nThd
Aw 2 allBT B (h) &L THEET S (GL2).

h,=H—d, (2)

ZZT, idAyraXy a7,

EBR - A0 KE
MAEILEEMD
KIFE & {RGE

v mmsan,)t

f DEMAER(d,)

FAyad
DEMiE®(d)

Y2 N EETAE(Y

Fig. 2 Schematic diagram of flood water depth estimation.
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Fig. 19 Comparison of estimation results to Geospatial Information Authority of Japan (GSI) inundation map.

(a) The estimation results of our study (The number and red dot-line show the district number and its
boundary separately); (b) GSI inundation map.
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