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on Occurrence Frequency of Guerrilla-heavy Rainfall under Climate Change

CEARREY - BRITEKAY - NRED ) Y

Eiichi NAKAKITA, Goshi HASHIMOTO®" , Keitaro MORIMOTO® and Yukari OSAKADA®

(D) FERFRFBE TR FER
(2) FEtz2mE

(1) Graduate School of Engineering, Kyoto Univ.

(2) Ministry of Land, Infrastructure, Transport and Tourism

Synopsis

In this study, we analyze the mechanism of the future change of a occurrence
frequency of Guerrilla-heavy rainfall in the Kinki region in August by focusing on the
future change of lapse rate and water vapor inflow using a 5km-mesh regional climate
model (RCMO5).

From the analysis, we show the frequency of days will increase when Showalter
Stability Index (SSI), which expresses atmospheric stability, becomes lower in the
Kinki region in late August although lapse rate will decrease. Lower SSI means that
atmosphere is unstable. Then we show that the reason of destabilization of SSI is the
increase of water vapor in lower layer. Finally, we use Self-Organizing Map (SOM),
which is one cluster classification method, to reveal the main reason of the increase of
water vapor in the lower layer in late August. The results show the wind field which
blows from the Pacific to the Kinki region is increasing, and this explains rich water

vapor flux is supplied to the Kinki region.
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Fig. 1 Conceptual diagram of calculation method of

SST in the future climate.
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Fig. 2 Comparison of temperature rise according to
(Left) SRES, (right) RCP scenario.
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Fig. 3 Analysis area. The land area surrounded by

the red frame is the target area.
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Fig. 4 Vertical profiles of temperature (left) and future
change of temperature (right). In the left figure, blue line
indicate present climate and red line indicate future climate
cO0.
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Fig. 5 Future change of frequency distribution of the
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(Right).
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Table 3 F test result. Null hypothesis is "population
variance is equal in present and future". (Significance
level 5% and 1%.) O indicate the null hypothesis is
rejected and X indicate the null hypothesis is not rejected
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Fig. 7 Box plot of (a) mean of lapse rate between
850 hPa and 500 hPa, (b) mean of specific
humidity at 850 hPa, and (c) minimum value of SSI.
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Fig. 9 Spatial distribution of surface water vapor flux.
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Fig. 11 Spatial distributions of surface specific humidity
classified by SOM. The numbers at the bottom of the

figure represent node numbers.

— FEES (1~15) B/NS VT EUTEH G 248 CThb B
A RE LS, /— FESHREVIT M EHER
INE W RITFig 121231 B RO O K& KT
Bx5E, /—FEBFNRNIWVHOILTERS T
R BRKEL, /= REFEFHRREVDHOIXFHE
BRAMKEW., ZO XD L T8HOH EIkiE & i |k
B ORHER15 ) — REDI0 7 ZAX =3I,
Fig. 1312 /RJ15X 150 /) — K% H2SOM~ v 7R T
5. BIERE - FRRUEODENEFNDOHE Z D
SOM~ v 7 ED1>D ) — RIZHEI N, pEINT-
A% GHasH4ERE) ICk-»TH / —REapFLiED
DWFigldThD. pEINTEAER L — RIER
WIRET, IR BER D720 S OV IRE
T, HEENE AR o oBATAATRENIC
KHEEND. Zh0b ZOSEKEEY AT, #ik
PRI & R O35 D FER 2L & Z I E AL OV TR
5.

4.4.2 KESEDFRELEIL DR
£, KAKXEORRELOFH#MEZ R TV,

Fig. 12 Surface wind fields classified by SOM. The
numbers at the bottom of the figure represent node

numbers.

— 441 —



Fig.14 TH b 2 ¥ LU R IR T,

FERRMFEOITBIEREL Y b2koR&EE & &
DELTE~BEHL CBY, HEkE ERE DL
BCHIMLTWD Z ERbhb.

BIEREE - Fk& o B2, ML ot Eao
L0 NIE L U EROBGIZ R TEHE A TS E
ERZWMERRH D ERnbND. DO LT
Fig. 15 CR3 X 9 1Z, T8 1 D J7 53 FH %F L2 ¥ i 7K
EAEL, KOEFKENRZNEHRTEDL L L
BHTHD.

4.4.3 BDGZOFEEIL D

WA, OB O REC DR A BT T,
Fig 121278 9 A D 35 D 158 O 53 S G B & X — AT F
MAERZ T, IBICRELSFET L EEEXD.
ZITEHT IO, ROUKE L FEE RN - R
HWThHD., TOEBEEZLTIIRT.

m&Y
.y
S
=
&y
[ 1 W
—

\S

teig
Fig. 13 A combination of two independent SOM maps
of the surface wind field and the surface specific

humidity combined into a 15 x 15 two-dimensional

map.
RERUR Fk TR0
[P ) E = = m&y - ! &
w D w o E
= C O e - B sn -pEmm 1
;‘, 2 MRmm s g T
;B by ;
A !
TR o W . EEY gummm e

5~ WEHE — 5~ WEE — b

Fig. 14 Frequency of days on SOM map in RCM 05.
Dark red indicates more classification days.

FET MR (K]

— A ‘q 293

Fig. 15 Sea Surface Temperature distribution of

(Left) present climate and (right) future climate c0 in

August

LD O ERASRFAEICIRE ZTe L, KBRS
FRECARNHILNIZ SN D . SHINZS D)o 72225,
BB B b h, EREELERHT. ER
TIXEBERESEHIERN LD, T72bbL, SHL
FEMETERRAET L ENZVI EREZ LN
D, @I EMT TRAT DS Y T ERICONT
E 25 ETREFKE~DOR LY O ERO A ILE
WREHRTHD.

&0 ORUTFHEE ~ IR X iATe. [RIRFISR K
B KIRBA~BFE LD ORBKEAL TWZGEA,
RGO C2OoDORBINKTLHZ ENE XS
D, ZOWRITHEMOBEEIIK L TR E 7222
AT —VTHBHN, KEREMAr— L CREILEN
ZH LT WIEEEY BT, i, FEE~DH
LYo EROFA GG THRAET DY T 5
FIZOWNWTEZ D L CTEHBERBERTHD.

ORI ITHFKE L FREOM EROME - K
X SZHFH LT, Fig. 2O 15E DR D % H R THK
EIRAT, UTOLIITKELISOONRZ— (A~
E) ICHHE L. ZOHKIL,

B = AR AKGE TR TE RS, JHEYE i
B2l HyFE~H EESK S FF A& A L, Fig. 1200/ — R
F 1 ~3NRIGET 5.

INE = UBITALPARE TR TS <, S TIiE
DB REA~H ERSK S FFEAE A L, Fig.120 / — K&
FA~6K T 5.

INE = CIEARP /KB Ik SRS, B Tl
DB REA~H RS FFEAE A L, Fig.120 / — K&
BI~INRIET 5.

N F— DR AKGE TIRERVEE RS, (FEVE T
VEUED D fE B EESR < £ E A L, Fig.1200 /) —
RES10~ 1208559 5. Mz T, LT~z L
0T, AU TOIENE E LT W TY
H5.

NE — VEIRALPKGE TIZE O EE A, HEE T
WEDs 6 e~ E RS < B8 & A L, Fig. 1200/ — K
FZI3~ISBEIET 5. Mx T, EfRTid~=k)
W2, Lo COPENEZRLTWETHH
5. Filz, FBETOWENSEANOWREAKRITE L
TIE, RZ—=2DDOFN/RF —VEIZHART I Y N
FTREIAATND.

Table 4 & Fig. 1620, EOFHAE £ L iz, I, 5
DIHBE LK RS Z — 2 DI BN H kK
UK H D 28 E (FEXHEE) &2 5. Fig17omR
T LN RFY = DEEDMEIHE DA A8 H 2
(41%H552%) , FFIZ8A TH (25%0>558%) T
PHFE IR L WA Z Enbnsd. —FH8H E
A - AN OWTIE N Z — D E EDOFRXHEE DA 5
ICBEE R ZIT R O, ERE TRz X 51234

— 442 —



—YDEBIFE HITHFKE - FEENOE LD O
R G A~ EAT DN = Th D, 2
IOBUTDOZENNZ S,

IEslR D8 H AR, 12 T A) Tl e H#h 5 et~
S M EJEASTEA T D H O e BE 23 BEE (2B N
HZENVZS.

8H AR, KT T A TRERBEE TN L TV 2 JE N
2 —UDEE, Rfficii~7=X 51z, fftkiEs X
OMPFEE D> &I S 7 B H ERSIR XA A, &
DY K > THBPR & 72 BM A 7 — /¢ L&
EARMT A= THD. Thbb, fFERREDS
RAAMR, FICTATHE, FERRUEICBWNTS Y 75
RAFBAE LT W EROENEML Tnd 2 &2
Wz 5.

4.4 4 RRIGERICETHIERELRLDFE LD
44EITIE, 8A FAICEIT D RERmND DKIE
iR OKER T 7 v 7 ADORRE L) ORI % B
LT D70, M EKRERT T v 7 ADWHRE
{b % 1 b LRIR Ok 28 b & B RO 3 o2k i
DT THEZI-.

4427T, DEFREEEICIH W THEHIB 2N TS50
BILTHWNT 5] Z xR, £z, 44212443
EELwpr L, DEKRKEDOSH THIT, &5 5K
REABENLRAZ W EN SO ERES AT S HO
FSHEENEINT 5 2 ENbs. Eit2o0zh R
PHE-ST, ELLOMEKERT T v 7 ANEE
R (D OBHERAEKRE) 2b7b L

Table 4 Characteristic wind system extracted by
SOM

| | A | 8 | c | D | E |
Rkl B EAB<  BR  EG) A
PHE BB ESB B EoB  EoB

@) (3

(32

%
»
.
»
»
v
¥
«
.

e

SN,
A e
.

g&' >

Yo

Fig. 16 Characteristic wind system extracted by SOM.
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