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Analysis of Climate Change Impact on the Prolongation of Drought Duration in Japan
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To reveal climate change impacts on the persistent drought tendencies, annual precipitation time series in the 150

years continuous run of MRI-AGCM3.2S are analyzed using wavelet transform, a time-frequency analysis method.

Persistent drought tendencies are identified as dominant negative components in specific frequency bands. Based on

these analyses for the Yodo River Basin, significant 4-10-year components at the 95% confidence level are unusual

under the current climate, but are common under the future climate. In addition, 4-10-year dominant components in

the future include both negative and positive ones. These results indicate that the persistent drought tendencies will

become longer and that 2-5-year persistent drought and wet trends will occur alternately in the future.

1. 13C®IZ

RUEEB OFLEIT KGR S E THIFE I TY
5. Bl X B ARORFELEE) 2025 T, BLAIEE L
L CAEM O BEREK H LA 100 425720 9.2 HHIN
LTHY, RCP8.5 F U A TIFHARKIZONT TE
HIT 9.1 AEINT 2 L LTV DIiED, RS
(2024) IFHAERMEIC IS T 2 SR 1/10 OB
KRB RCP2. 6 + 8.5 D7V A F TOIAHA
FEIX2EO 1K R I TEIZE 2. 20 f5-4. 84
fLieh, FIKLZEEMETFT D ERATND,
ZIVDDFATHZEOFEE & LT, B/KDOFHGIC
ZOMGEHMA B SN T RWERH S, BHAR
ORGP, D2 < VTR DL WRFICZ L%
PR LD 7o WIRRIC O T 5 2 & e, FIKE
DOFHMI XA Z ke 2 Wik, 372bbigko
IR ORIl G L TH D, K OMEHIRIC
SRk UIEATZEE LT, BIS (2022) 133E)1
RIIC 3T D RCPS.5 S F U A4 (MRI-AGCM3. 28
150 #Efe 7 > (Mizuta et al., 2022)) FOK
G KT —HE0T L, 21 R HI3 O
W OGS EE AR X, AKETRMRR O Rk B O
SR TR AETH I EAEML TS, Z0k
ITHFZE I e KA O R LD U 2 7 27/ L
TWDD, RIS R ER 72 Bz, D
[ DREFEME L DU THUTERUE &R KU D Ll X
1ToTELT, SLITHITZED L2 R/HNH 5.
PLEDSATHITE & O EE B E 2, ARWFIEIE
EREKEICER L, JBEET L OFREKER RS
T = 2T DR E VT, KUEEE) DD
R A DMK ARSI 5 2 D B 5 N2 5.

2. Fik
FEREKBRERINT — 2 2810 5 /0 I oMkt

PEDFRNTIZIE, T o—T Ly NEHRIZ X 2 KR JE

W 2 W5, vx—T Ly NEHIIE S D

RERE (L2 R Z SR c& b, T OfRE

DL, DO R Z A O 2D ik

5 ENEE DFAE, B DUV E DR B ~BAT

THHLEL L TIRAD.

T 2 CIEAEK 20 km MRS 150 AR T L Dt
O BERE K B 2 e R LT Tk 2R, X
KNI DFET — 2 Th 5.

(1) 150 F-RH] DK BERER ST — X 025 D 3
BEGIEZ 2 L&, 7 b L v R Z e L
Tem7Z2% 5% (X-la)

@) (VD)OTF—XIHER/H Y = — T Ly MNEHLE FEi
(H-1c)

B) Ly K/ A XEFATK LT UG KRETH
BfEEEERT 5 (K-1c  HREhfRaEmR)
(4) MY =—7 Ly MEHT, (3) THIBI S 725
ol 2 5 o R BOR D ROy B R R BN T — 2 IR

9% (X-1b)

7ed, HEfEY = — Ly NEHRIZIX PyCWT 7 A
77V EFRAT 5.

3. FEER

[X|-1 12 150 AEHif5E 7 o OIE) | i 4 4E ek &
T — & ORI ER SRR R 2~ 3. K-1c 13HE
A BRI A LTV a8, Ol
ZEZORFFFIID B 720 T, [X-1b T 4-10 455y
DRH AR H LU CTRERYNT — #1295 Z & T,



FO/H SRS LTWA. T8I Tl 2027
FEITAITHK 8 FAMOBHERDN & ZWO AR
DORBoTeZ L EERITIE, 1985-2060 FIZHEL
ke 2B DN -2 b L RIEED o 72,
LML, 2060 - ZAMNHZED MLy R8RS 2D,
2067-2092 4F 21T I 3F K F 4-10 400 J8 I Bty R
FEIREANR NS (K-1c). 4-10 FJHHA DSy
IFIELAOHBEEZ L ->TEY (K-1b), kX
{6 N OFEREK B TS 72V AE & S RRAEDS 2-5 4F
FoMEETA ML RERLTWA.

Z OfifMT A AARE O EFERIE TR L7- & 2
A, ek & R OB IXE A RO EH BRI - 5
B2 ETH AL,

4. £k

RAEZEEY DD I OG5 2 5 B %
SN T 572002, 1650 Fiif 7 o Ot
KRBT — X IR L Glfty = — 7 Ly NEH#
(2 R D R SRR AT o 72 T OFER, &)
PRk CIFBAERE N CTHRi7E - 72 4-10 FE OB
EI/ DSOS R L RS 21 AR
Rt LTk 0, VKL 23 B9~ 2 i
D EPMERS . KEWRER DOFIKEE EFE
R 232X, 2oL BET NI THS.

2 SR

HYGEZse, MPETS, HPRIE 160 Flif T 1
K DEEEWIRALOFRT M, K3 - KEFFE
B AKSCRM 4 2022 FRERFFER £ S, 2022

PR R, mEEE, SR, KER, 17N
SUBRZEENC X IR 1/10 OyEKFtED
B OEALOFHE, I iR S,
vol. 30, pp.363-368, 2024

Mizuta, R., M. Nosaka, T. Nakaegawa, H.
Endo, S. Kusunoki, A. Murata, I. Takayabu,
2022: Extreme precipitation in 150-year
continuous simulations by 20-km and 60—km
atmospheric general circulation models
with dynamical downscaling over Japan by a
20-km regional climate model. J. Meteor.
Soc. Japan, 100, 523-532

SCEEF AR LR - THARDOREZES) 2025 —
KRR EFE - HErEIZ B9 2800 - 70 i
-1,
https://www. data. jma. go. jp/cpdinfo/ccj/ind
ex. html (2026. 1. 17 %)

PyCWT, https://github. com/regeirk/pycwt

(2025. 11. 30 &)

= .
5 5001 a) ‘.‘-\)' A n "R ] A A A i A A A A A
~ ' \ [ ) Al e A A R i) | AT Aal M Al r {\ F1 3 SN R
E 508 Tiped ben L TR !'\;”-?':f'fis“fi:‘""-’-‘aft.‘i."‘,"ﬁ"._;" e B e ¥ikvs R AR AVA'R"

1980

2040 2060

2000 2020
year
2-4 273 272 271 20 21 22 23 24

spectral power

—— detrended deviation

4-10-year reconstructed component

[X-1 : A2EK 20 km fRIREE 150 4EHGE 7 2 OO ) | RIS 4 Rk B oD IRy R J 8 S5 e s SR
a)7 bl RENTEBRKERZE bWy =— Ly MEHTHRY H Sz 4-10 585

QML = — T Ly MEBTHOLNZ ALY MAIRE. BHBIIL v R A RERITK LT 95%5 18
KUETHERER. UTAIO shade 137 =— 7 L v NEHROFME FREFE 25 EofEk.


https://www.data.jma.go.jp/cpdinfo/ccj/index.html（2026.1.17
https://www.data.jma.go.jp/cpdinfo/ccj/index.html（2026.1.17
https://www.data.jma.go.jp/cpdinfo/ccj/index.html（2026.1.17
https://github.com/regeirk/pycwt（2025.11.30
https://github.com/regeirk/pycwt（2025.11.30

