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A Study on the Solution of Lack of Living Water in Affected Areas by Using Rainwater
- Report from the Disaster Area Survey of the 2016 Kumamoto Earthquake -

Toshihiro KASAI™" and Sho KONDO
"I Department of Environmental and Food Sciences

In this study, we discussed rainwater utilization at the time of a disaster from the result of the survey of disaster
areas about 2.5 months after the 2016 Kumamoto earthquake. At the time of a disaster, the water supply is cut off and
living water such as toilet washing water is short. As a result, the sanitary condition of the evacuation shelter will be
poor. The rainwater utilization in an evacuation facility is one way to solve such problems. By installing a rainwater
storage tank about 10 m® in a school gymnasium, evacuees can flush toilet once or twice a day. Therefore, rainwater

utilization system should be installed in the evacuation facility.

Key Words : Rainwater Utilization, Disasters, 2016 Kumamoto Earthquake

1. #

AAE, R IT 2 B 2B SRR G O AR D, MBS E RS L 2 ENRAE LT
E it Tng., KEOFHTHLHEICHZMIT TASL E, HHREEKIZEIT AMILL EOMEFRAFRIED8.8%
(1900~20164F) 2AHAELTHAELTEY, HRD0.25%DE LmfEict L CIEFITE W (Fig. 1) M. —i%i
WCHARFHEETHL E SO TNDEN, ZOT—2NELHEOZWETHLEN NS, 2, AARENIC
LA THI2000 B OIERTE S AE L T Y (Fig. 20Y), £ TOHIBIZH W THIEA R Z{Thialdle b, K5FE
FAEROPENE L CEERORZm A TH LM, ZTOROKELREEE LTTA 774 O - HIAN
RFoNnd., 74774 TITKIE, BR, DAERHLN, FHCEEZ2OIX Kk THhs. BERELERE
EZATO T-OIIIEER O TH LN, KITEMEHRFT 5 ETHES TR b R2VWWETHS.
ENTIREREICLE S OERMENIE L TE A, 199555/ L- e R #ieE (AR, Bk« R
B 1, KETHICKREREEL L7206 LIEHEOMAG TH Y, AFIREROSIESCENIZEIT BB SEHR O
BEVICHRERPBEH 2729, i - R REREOMEHICEBIT 5 FAKEOEAEE, Fig 3OIxd.
R OWKD HIBKEINS0%IZZET D DITKIN0 B, FIFETITEKT L0382 AZELTWD 2 E01%
D, ZOMM, Wk < MU CIIERIC 2 BOKE T 2K 0 LSEF@EY I, Kk b1 L
AL THEZ R L TWEZ B HERI SN S,

AT, 2016554 7 (ZFAE LT REAHIER 22\ 2AT o 7ol M 2 Jl T, FRIERRICI81) 2 R0 /K ORI 2 & %2
T5. Tz, Ba PRET HREEFTICT DRAKE KR E LTEATEHARK Y AT JMTOWTHMNT 5 L,
FRZAKFIRNC & 2 KEERF O KRR TEIZ DN TELET 5.

" ERREZAT 20174E2 A 28 A
BRI BT - RS RRER
BT YA R
E-mail: kasai@fukui-ut.ac.jp

— 160 —



PRI X 2 BESIZ B0 B G R R OB JIZINT 72— F 5 ~ P 28 4F REARMR OB IR0 5 ~

O Epicenter

ANTARCTICA 5 P ANTARCTICA

Fig. 1 Places where earthquakes of M 7 or more occurred in the past®
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Fig. 2 Active faults in Japan®®)
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Fig. 3 Trends in restoration of tap water in Kobe City at the time of the Great Hanshin-Awaji Earthquake of 1995
2. RAHEOHE

REAHIEEIL, TI220160F4 A 14 HIZHA LTCREAH G 2 B & 3" 2 MO.5DRIE &, O28IFH% D4 H 16 HIZFE
ALTRIMGE2EBR LT IMIIORENL R AMETHDH. ZOMBORIL, HEBIINDIIERERHY, £0O
B OHERITIO OHIFE L0 /NS R OHIE (R5E) 23< 5 & W) — A fiFEEB) L ITRE S B R L8 TH S,
ZOHED L 51, NERHIEE TM6.5LL EOMEDRZIZE HICKE e MEN AT 501X, EN CTHIEETANH
MR ENTZI8SSELIETHID COr—ATH Y, Tz —HOMBEIRENRBWCEETA2EEH S5 DIE, 19964
RGBSR AEE SN THITH A0, 2oL 51z, 2EREEGE CIRVENNZFE R LT~ 7- 2 & TIEH DL
1259 Uit A 72F R0 H OFENTHRIEE L, ZOBRIIBNIZEIZADTEL 2D LW oEL L RbnT.

REARHIE CRA LTz, — I OREARHT ~FIfft i~ Ko R GAIF) CoOmRoA & Mg %, Fig. 417
REARHE ORI RSN b B 0, BT 2 WiE 03 HE) L C & OIZIAWEFA CHIEE DN E = 2 #Eh i E % 3
FELTWDENRFTOND. 20X R —A3@mTHY, ENOIMRERL Eor—2: SnTins©. fE
AT ORIE EARBIC L DRHCEBEOE N> I, §TE GEEET : 0T, EEeY « B4, WEM, F
W, REARTH, ZREAT), AR GREET : VAT, Z8UET, FERS6UR : FElTRRAT, g, T, JERT, ST,
T, G, BEART, BT - Mgk, SN, EAT, AT, EWET, SSEET, [LERT, SKJIRT, Fask
BT, LFREH, KEf) THY, FHISRITOBENKE D T2EN 10,

Fig. 4 The active faults of the Kyushu area and epicenters of the 2016 Kumamoto ean;hquake(3)
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Fig. 5 Survey points of areas damaged by the Kumamoto earthquake 2016 that occurred during the period of 2016/7/1 to 7/3
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Fig. 6 Tsubakigaoka reconstruction support house and its surrounding streets after the earthquake
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Fig. 7 Hearing survey at Kumamoto city disaster volunteer center
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Fig. 9 Evacuation shelter: a general gymnasium in Mashiki town®'"
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Fig. 10 Shelter: Honda Motor Co., Ltd. Kumamoto plant gymnasium(lz)
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Fig. 11 Schematic diagram of rainwater use at evacuation centers!'>'¥
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Fig. 12 Schematic diagram of rainwater use at evacuation centers'?
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