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Synopsis
The heavy rainfall event in 2018 was an extraordinary widespread and long-lasting
heavy rainfall and caused a big damage. In this paper, we analyzed the abnormality of
the heavy rainfall event in July 2018 in terms of some spacio-temporal scale indices,

ELINT3

“atmospheric pattern”, “the amount of water vapor inflow”, and “the accumulated

precipitation amount”, by comparing with the ensemble output of present and future
climate experiments of climate model. As a result, the frequency of similar atmospheric
pattern to that of the event in 2018 will not increase in the future climate. However, the
amount of water vapor inflow will remarkably increase, moreover the accumulated
precipitation of meso-B localized heavy rainfall, that could be a trigger of disaster like
landslide or flooding, will also become more intense in the future climate. It is indicated
that the frequency of similar widespread and long-lasting heavy rainfall may not
increase but if the similar one occurs, the total rainfall amount is possibly increase and
the disasters will also become more severe.
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Fig. 1. (Left) 60-hours accumulated rainfall amount from
2018/07/05 00:00 calculated by wusing CX
composite radar data and (right) 3-days averaged
sea level pressure (color) and surface water vapor

flux (arrow) obtained by MSM.
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Fig. 2. (Upper) Rainfall intensity and (lower) radar reflectivity for (left and middle) the heavy rainfall event
in July 2018 and for (right) the Northern Kyusyu heavy rainfall event in July 2017.
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Fig. 3. (Left) Rainfall intensity, (middle) accumulated rainfall amount from 7/5 00:00, and (right) soil water index
around Hiroshima area in the heavy rainfall event in July 2018. White star marks in middle and right figures
represent the location of landslides, and titles in red represent roughly timing of landslide occurrence. Soil water
index and the information of landslide location and time of occurrence were provided by Ministry of Land,

Infrastructure, Transport and Tourism.
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Fig. 4. The classification of d4PDF20 on SOM map. The

red (blue) node represents the atmospheric pattern
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that will increase (decrease) in the future climate.
Yellow star shows the node where the atmosphere

of the event in 2018 was classified on.

3.1.2 BRHROH#E

2 TWRIZ, SOMTIEE AW EEE2018% O K
R[IGEOHEUEEZREHT D & D HIETHITEIT-
7~ KNI TS, Fig. 1E TR L3 EHOWEF
EREEMEHEAER Y 7 v 7 A2 RAGHEEL L,
HRUEREE LCa—27 U v NEERE (LT, BRHE
) AW AENX20185 W O KK & Ok
I HBMEA T, = OBEL T OEMAY FoRK
5 D# %, d4PDF200D KM & BAERUE CLuilk L
7o, BB, 2018ZEFN & FARIC RREM D IR ZE N
Th oL 1INEZRO KLY L 2018F WO KZY; &
DIERE S L=, WEDFig. SICKRET O A A —V K %
AT F7, IREOFig. 61cMSMM 5 {ERK L 722018
7R 5~7H Y (Fig. 12O ) , JRASSH HAER
L 7219727 H 11~13 A ¥ ofp i B 1EXUE & #iR
KER 7T v 7 A%kt ZhbOHIEEAE L2
DOHFEPE S LOKRKZIGOESEEE 725,

Fig. 6% L5 &, 19724 ZE R AR b XS RUE
& AR = 7 HEE KT ORI 16 2 SRR K N TEA
L CHERNRITER A S TR Y, 2018 N DO KRS
CRIBEDOE B AR > TWAZENbNS. 22T,
ASERAWTEEETIHLS ETIAEHHETHDHZ &M
5, % U BMRATRRAA3HBER L T2 ik
BB, L L, 3HEHME TS mRUE & MR ATHR
OFGENHRTH 5720, 3F EMEITHERATROE
WERBETETND EEL, L NOfifT 2D 7-.

HEEL, T2 KRB EI LD, £7V v R
B2 RIS EEOHEBEORITREIND. HEEE

— 564 —



HHT O, WEHEERTE S HREKER T 7 v
ADED A — X —%Hfiz 578, d4PDF20DFEkK
BESTOT—F0, £70) vy RZBFsEhTh
DEHD F KA & Fe/MEZWT,  (ERALRTOM
—EoME) /1 (KR —R/ME) EFnzeT, B
& 0~1 DMEICIERAL U7, AWFZE Tl o K&K
M 2 fifT - 5 7= %, d4PDF20DYFK L BIfE L
END6~8A DT — & &AWV,

E9, WIREIERE L MBHRKEK T 7 v 7 ZAD2
B ERTIGHRAE L LT 24T o 7. BfE & 72 5,
2018FM L IINFEZERZENENDORTY E 5 LOKE
HEZ B L7-f5 8, 1341708 72> 7=, LT, 2018
RO KRGS & OIFEEAN13.4170LLF & 72 5 d4PDF20
DREGOH &Y v M T 5L, BIE30004 (604
X507 BT v) T107ME], EFRS54004E (604 X 90
Ty T) TISE Ao, IhE B
BRI 25 &, BUETHR28FITE, R THRI154.34
IRl E 72 5. T b b, [FREE TIT2018%M & [H
BRORRZGIIRD T /R E o7

WAz, FUE O &V RKEE & L Cd4PDF207> 5
HEn K&K 0, #inEERTEE MEmRAKER T
T v 7 ADEHE % WA OFig. TWoRT . BIIE & fFk
DELLIZEWTY, RBELEKPEGRLE L AR
—Y 7 ERRIEICEEE N N ATROMEN B £
NTEY, 2018F W OFHE L BHIE DO mW KRS %
FEFCHETETWA LEFE XS, [MRIC3HR RO
YIE L Fig 81T, BIFE& k& bz, HHAAREZH
DETBIRMTHERLH Y, Fig 10K TRT2018
ZRFORRR M E L= 22M oz L TW\Wab. 72
DL, KKENEELTWA T TR, BloMm
ELTHHEMLTWE, —F THEICE L T,
20kmfFA4 B D d4PDF20% VTV 5 728, KRk K
ZEREMICHHNT 2 12300+ g ECch Y,
2018ZEFICKITIMEL D bR, &I, 4
1Zd4PDF20 DK BN A 7 ATV T HEFE L TV
RN, BN OHIERHESCHEICET 2 EEMN
I TRV, L L, BLTE &k Tl &L g
4% L, 3HEHRETI50mmil_E o fEiE 2 53 T
WML TEY, FERTHREORTIGNEAELTERED
RN ESHEINT D EREN TR I L.

ZZT, ERofEfr e BRI oW TEE
T 5. BIERMEIZR T 2H28F &0 9 I, 19724
520184 F TOA6MF & g9 5 L OV, &
BRETHD. BIEOFF & HELHEL L CREMEZRD,
R TIEd 208, HIAELE LW RRIGO
RMERDHZENTERLEEZD. —J7, K
KM TOHRMBNTF 1544 T, BUE & LIRS AN
JEEICD V. ZoHMBE LT, kA TR
D KRR DI A ELE WA T D AT 2T, fF

KRBT T D AKKEOHIMNA, HEEORINIC %
BELTOWDAEEREZBND. ZTD, Hifkc
PEER GBI T 2 R L TR AAT 5 7= dici, AKZE
R[ROFEBENLTEZDILERD .

FESERE
i d4PDF20 D IRTESUE
i d4PDF20 D3 KU
= FHFTARML REQELLS
197255 & DIER

BEL T ORSB O E LR
FRB0FE7 A ZMF DO RTIS & DIEE
Fig. 5. A concept of this analysis.
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Fig. 6. 3-days averaged sea level pressure (color) and
surface water vapor flux (arrow) in the heavy
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Fig. 9. The future change of water vapor inflow using d4PDF20. Blue (red) line represents present (future) climate.
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Fig. 10. Future change of total rainfall amount and heavy rainfall duration. Correction of Osakada and Nakakita (2018).
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