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The Characteristics of the Heavy Rainfall Event in July 2018 and Global Warming
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Synopsis

The characteristics of the heavy rainfall event in July 2018 are long-lasting and
widespread rainfall causing much total rainfall amount over Western Japan. We found a
few hail in not so high clouds of this event compared with those of a typical
back-building type heavy rainfall during Baiu season by analyzing the three-dimensional
cloud information obtained from X-band multi-polarimetric Doppler radar. In terms of
disasters, even though many hillslopes, river basins, and dam reservoirs have already
almost reached the limits of patience by long-lasting rainfall till then, line-shaped
rainfall have relentlessly passed again and again, and caused disasters and emergency
discharges from dams as if hit continuously with a hammer. And for the impact
assessment of global warming, it was not found the increasing trend in the frequency of
atmospheric pattern of this heavy rainfall event in the future climate. On the other hand,
the amount of water vapor inflow into Japan during the event was almost worst level in
the present climate, moreover, it was extreme level even in the future climate.
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Fig. 2. (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. 3. The 3-dimensional radar reflectivity for (Left) the heavy rainfall event in July 2018 and (Right) the heavy rainfall

event in July 2017 obtained from X-band Multi-Polarimetric radar.

Fig. 4. The future change of localized heavy rainfall event (Osakada and Nakakita, 2018).
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Fig. 6. The future change of water vapor inflow using d4PDF20. Blue (red) line represents present (future) climate.

Fig. 5. The future change of accumulated rainfall amount and heavy rainfall duration.

0.1
FR295F UM AL B (7/5-7)
o g l 1972 & (7/10-12
2 BRI / PR
¥ T R30%E7 A %M (7/5-7)
Fp¥304E7 A i (7/4-6)
0.0 sanaee st A

20 0 20 40 60 80 100
(BEMBIKELR IS VIREF; x 10*kg/kg*m/s)

-60 -40



s RRENF—

RtBic, KRR/ F =1z Tk~ 5.

KA /RZ— B LTI, d4PDF20010H ¥
EOWHE ERIELVVKER T T v I A&7 T AR
—8E L, Fig. UAITRT 3047 A il R AR O
10 A EBE R RS L EREDO®mWT T A X — Dk
BALEMRAT LT, & ORER, FRB0FTH ZN I AR
DREG/SH — 0%, FRKECS O THENT 58
TR LN h-o7-. L, K&/ $Z— D%
REAICEA LTI L VEENALETH Y, HELIM
REEENREORMLED T, SH%OBELET 5.

4. FEO

30T H RO EE RIETE LD 5.

1. BRZERELTEELL, HORKWEIZL-T,
EWIRIZIAFPH CTE < ORBWER L= 6 &Sz,

2. FNICX Y, MHANEICE > TV < O LER
[ - IR - & 2Bk, @Y BE Tiro s
ML ARWERO— PR, M Fom<
TR AR, ok, ¥ AOBRBMREE L L.

3. 0, HWEE, #EICRE L THE < oA
Lo LTz,

KEZOGTEOLT M A TFRERSTZZE IR 720
ZEWNOREL M+ 5121%, AR THWEXAY R
MPL —#—D X5 7R RBL—Z%Ex AV, %
POt E EOFHZETETMREL TV
ERHDHIEAS . Fi, WERIEBRRLIZ L B RRE(L
EOBRELTICE LD D.

1. LRI 72 DR B 7K 45 1 oD Mk 1 5% 1 0D B B 1 3R
WINT 5, CRNETIFLAEMEERARELT
Wi o I TH AT S, £ LT, R UMEH
DOHRFERFEIN T H R EITHE KT 5.

2. LML, ERB0FETAZERO L S5 ITERT 2 KK
DRF— 0%, fFREEMT 2 RBEIL R DR,

3. 30T H MR AREO A KKK ®IT, BTE
RETIHIZEAERRKLVANVOBMARETH -7
F, FREETLEB LI ZVWHEETH D2, W
RS & el % L F OB IG5, 20l
D, FRRECB N TRENEREMT 52 L1
KT HRRB ML/ D
ok, MRIAY 72BN 5 fR IR & B ¢ & v SIS,

LA, L TINE CTRRBICHIEC S Ak

Lih 5. £ FRB0ETAZRO L 5 RINEN S E

FERI D ZERIC OV T H, KEKEOHINC L > TH

MR BT KR T D ERER S 5.

29 Lk & b2 6T ERIERE LIz % L T
LRAWEISEZT 5701, [EZETE T % 6

W LIS METH D, S 5T, JBKOIEBEERS
o#gsR, HE) - LB E L COB A OB IR B
METHD. LRoRKIIZ< oM EET 5 LiZ,
A OZEMMEIE L%, UhUbd T BRI
OHEITHREDOHF N ENLEHITE T 6D, #%iFELA
Wi, BANOREMNRXHEARD Db, KE
NOOHENEZHL, METHEZMAY ETHEARL,
EIWV IS ELIEMN Z S > TG LTV A, 25
BickTWab7EA9. £ LT, AL AT -
SKBFOHRT, ELINLOREOH T, “BFE”
ELTHI TV D LDIEARWLEEL, #HD TN
TLENEHETHD.

# O

ABFECRWE TERNER B W S EORAE
BET - FEZI O G WAL E L2 BE W~ b TN
eini., [REEET VL, SCHREE LR E
REEB Y A7 ERAIE T 0 7T A TERERHER O
B ENM cHhSnkT— 2 2R LK.
KBV —F —F — H [3EH LA EE XRAINO 15 % F|
ALz, FEARBONREIE, AHE - P40 (2019)
DO—EEFEB L., IR L THEELRT.

SE XA

NREPY - FaEEE— (2018) ¢ BIRKUEE T L
(&K D MBS RN Ak A I ] & R RN e D R Bk T
T &l 2= OFH A2 F VDT RREE, TRF G UEBI

OKTE) , 74(5), 1.25-1 30.

NI - e (2019) 1 201847 H ZEMI O
B S & BRI K D R, mUE Kb K
WFICATAESR, 62B (BEREH) .

IS - SRE £ - JIATFE— (2018) @ 2947
ATUNIEERZER 2 & 72 & L 72 #R BE K E O 58 B 4F
P, AARRBFERKFRE.

PR (2018) @ SFERR304E7H SERNIC & 2 #CE R L5
22\

Mizuta R., et al. (2017): Over 5,000 years of ensemble
future climate simulations by 60-km global and 20-km
regional atmospheric models, Bull. Am. Met. Soc., 98,
pp. 1383-1398.

Osakada, Y. and Nakakita E. (2018): Future change of
occurrence frequency of Baiu heavy rainfall and its
linked atmospheric patterns by multiscale analysis,
SOLA, 14, pp. 79-85, doi:10.2151/s01a.2018-014.

(RXZEA : 201946[248)





