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Abstract

Utilizing precipitation data from the flood season (May to September) over the past 64 years
(1960~2023) from seven meteorological observation stations in the Tacheng region of Xinjiang and
employing eleven extreme precipitation indices recommended by the World Meteorological Organ-
ization (WMO), this study discusses their climatic statistical characteristics as well as temporal and
spatial variation features. The results indicate that: O from May to September in the Tacheng area
over the past 64 years, the spatial distribution of extreme precipitation indices generally showed a
decreasing trend from north to south. Among the extreme value indices, the maximum RX1day oc-
curred in Tacheng, while the maximum RX5day occurred in Hefeng; the minimum values for both
were observed in Yumin. For the absolute indices, the maximum SDII was recorded in Yumin, while
the highest values of R10, CDD, and CWD were all found in Tuoli, and the highest R20 and R50 were
both in Tacheng. The relative indices reached their maximum values in Tuoli and their minimum
values in Shawan. @ The most extreme precipitation indices were dominated by negative anoma-
lies, with significant interannual fluctuations and considerable variation among stations. The inter-
annual variation of extreme value indices can be divided into two phases: there are negative anom-
alies prevailed from 1960 to 2000, with brief positive anomalies and relatively stable changes from
2001 to 2019, positive anomalies dominated, with larger fluctuations. Among the absolute indices,
except for CWD, which had 32 years each of positive and negative anomalies, the others were pre-
dominantly negative, with notable interannual variability. From 1960 to 1991, the longest consec-
utive period of positive or negative anomalies was five years, with relatively stable and minor fluc-
tuations. From 1992 to 2014, changes intensified, and from 2015 to 2023, variations became more
drastic with significant fluctuations. For the relative indices, positive anomalies dominated from
1960 to 1974, with relatively stable changes; negative anomalies prevailed from 1974 to 2000, fol-
lowed by positive anomalies from 2001 to 2019, with substantial fluctuations. From 2020 to 2023,
negative anomalies dominated again, and changes tended to stabilize. 3 The extreme precipita-
tion indices in the Tacheng area exhibited clear decadal oscillations. Among the extreme value in-
dices, the maximum RX1day occurred in the early 21st century, while the maximum RX5day ap-
peared in the 2000s, with both experiencing a “high-high” variation during the 1990s~2000s. For
the absolute indices, R10 and R20 underwent a “high-high” variation during the 1980s~1990s,
while SDII and CWD experienced a “low-high” variation during the same period. R50 and CDD
showed a “low-high-high” variation from the 1990s~2000s to the early 21st century. The relative
indices all peaked in the early 21st century and were lowest in the 1970s, following an alternating
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evolution of “high-low-high-high-low-high”.
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1. 3]

FESARASRE TS 5 N, RO b X K RIS &, B 20 i DLk rb s 2 R il X 4t
i P K R BRGNS AR A U R A S IR RS T 5 T RHhIX, SmsR Rk 5] k1
deEE . RIS, ARSI AR R, MR A DU A S, 8 XA IR R AR
A TE T RASRISZ A [ 1]-[3].

AR, ENIMRZ EHERTAE XK WoombEK A ombEAR Mo, FEx] i A8 Ry
Ik KRB AETTR 7 REMF, 191 TRZHEMERNS R X [4)5% AP H b X SR 5k
WEFL T PEAbH X A5 IR T M B IR AL S 5 . SEMARIET 5 e F0k, BT, Bk, BRI, BB =%
[5]-[10]%F 3T 40~50a #r 58 FE 7K B ST 48 H « BB /K AR A I B AR B9 UE B i, ~F338 1% 0.67 mm/10a,
J& 10a 57T 30a AHECFEKIE . TR N R, BREFEETRARESL, ACHE IS 53wl sl P /K48
BB F R T r i G5REENE « i JE 2 PR (120 F 88 BLR 23t 44 AN SGOMNES 1960~2021 435 H 7K
BHORL, R SR AL (WMO)HETR 1 10 /MR B /K382, 73 422 B AR i Fae 7K H8 2507 A8 B X2 PR A B
FAERIRG;, 20 4D 80~90 FAUE M FEKIBHIIL T 1“0 - 27 WA EFE T R)-.

B X AL TR sm A, i 2 E AW i, MBS R2R, AR &I, 2AER
BEMEgS . ARG 95 X ANGUR T o H ARG RO FERE 1) 32 EEK IR, (H FR/K S 2 o A il A3
51, BRI 2 MR SOl AR PR A B R R AT IR A2 A% TR SR — X ig i E[13]. H
FR[14] FE15]. KR[16]s EE[17]. HiE[18]. TH[19]. AZFMHK[20].

2. N EFE
2.1. #FR

fF RS % R E B O R L SeRHE S e 88 . 8. SRR SIS IX. 7 AN E K L i
FEARS GG (. By, #fs. MR, FTE. FE. BI5. WiS)iT 64a(1960~2023 E)HIMH(G~9 H)
B HH ERKE S TR CREERMEK AL IR 8 7 55354 9 X383, SAR-F3A1E N BeA 1960~2023
.
2.2, ik

R PR G A (WMO)YSEEZR B2 AR 11 MR PR K P B (S A TR X HR%. MIXT 45
), FRAEESCER[3], A R PR K TR R (AR 1), BRITIUE 64a 33k DX VR AR o B4 7K 48 200 < 4t
THRFAE . I 25 AR R S AR AR

Tk
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FEGEVH BTNy, A A 1960~2023 SERA(5~9 B H . H . EREK SRS BR, 153 5 X i
64a 3t 11 Mm PR TR EBEIN F AL 81, Geits THER. AR s DX R A sl PRI AR o Bk 7 418 8 ) =
GUUPRHE. IS ARRIE . AR MRAE s A BEE GOt o BT B It X L 5 b B s P 7K i 801 4 B
AALRFAL .

Table 1. Definition of extreme precipitation index

= 1. MImbEkIEEE X

ESit] A5 ey N 5E L HA
RXlday &K 1d[KE AR 1 dBKE mm
SRR
RX5day K 5 d KR FHHKSdBEKE mm
P SDII B K iR JEE HPfEKE R> 1.0 mm [ 2K ESBKHEMKE  mmd!
R10 EATREE H 7K & R > 10.0 mm f H %L d
R20 K H 3 H 7Kk & R >20.0 mm f H % d
R50 N H % H 7Kk & R > 50.0 mm f H % d
CDD TR HE H B /K& R < 1.0 mm [R5 K4 H 5L d
CWD EELRE H H B#E/KE R > 1.0 mm [ RESE H L d
R95P SR K B H BEAK B R TR N 28 95% 73 8 K /K & mm
iEROEiERAd R99P Motk 7K I B 7K R R T T A 5 99% 3 hr B I e /K i mm
PRCPFOT TSR K 5~9 H HEEKEZHM mm

3. ERENH
3.1, B DR EAR i P K R B S AR GEHFE

3.1.1. REEBSIRGHHHE
1) A TR 25 3 AT RFALE

Table 2. Climatic statistical characteristics of extreme precipitation indices in the flood season in Tacheng area

2. B DORNEIRE e B SR G HHIE

T, e R fE8 FIES 595 Wi
[% 7K £ (mm) 64.6 44.4 355 54.8 61.5 44.1 36.0
RXlday )
HH BRI (] 2015-09-21 1996-05-28 1979-06-11 2011-06-29  2007-07-17 1998-05-19 1987-06-09
B 7K B (mm) 108.6 87.5 73.4 82.1 1122 89.6 73.5
RXS5day

H FIL AT ] 1966 1988 1960 2016 2007 2016 1999

HH 2 AT, I 64a S5 X TUINAE faHioh 45 H 5K 1 d B /K B (RX 1day) i KB 64.6 mm (2015 45
9 H 21 H, #3), WKE 61.5mm 2007 47 A 17 H, M=), H/GHKK N 54.8mm (2011 46 H 29 H,
FEH). 444 mm (1996 45 H 28 H, #iff). 44.1 mm (1998 4£ 5 H 19 H, Z7%). 36.0 mm (1987 £ 6 F
9 H, i), 355mm (197946 H 11 H, #RK). BH&EK 5 d F/KERXSday)f AME 112.2 mm (2007
, M), OKME 108.6 mm (1966 4, $54K), H KN 89.6 mm (2016 4, 75). 87.5mm (1988 4,
B, 82.1 mm (2016 £, FLH). 73.5mm (1999 4E, ¥0i%). 73.4 mm (1960 £, #HE).
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2) WAEFEEE PR AR AE

HE 1a)s B 1(b)aT%n, RX1day SEBRAGRIN B 34 45, 1EEEF 30 45, Hrhi KIEFEF 34.6
mm (2015 4F), fH/MAEEF—-15.0 mm (1980 £E). 1960~1964 fEIELE 5 £ 7B (5 /N-8.7 mm, 1963 £F),
1968~1970 4FiES: 3 FEIEFF(F K 14.6 mm, 1970 4F), ZJgEFAEEFLL 1 4EEL 2 4 400 20 &
B, AT 1980 BT 64a He/N IR (—15.0 mm), 1984~1986 FiELE 3 F A #EF(F/M12.2 mm,
1984 4F), 1987~1989 fEi%E 4L 3 4E IEEEF(H K 6.8 mm, 1989 4F), 1990~1995 fEE 4L 6 4F 7 EE T (& /M-11.3
mm, 1994 4F), 2002~2004 FiE4E 3 4FIEFEF (5K 3.3 mm, 2003 4F), 2015~2019 Fi&4E 5 4 1EHEF,
HAME] T 2015 4F LT 64a 5 KAE 34.6 mm.

RXS5day FFrAB L RBNFARET 35 45, 1EEEF 29 4, HA & KIERET 53.8 mm (2007 4F), fH/hM ik
F—34.7 mm (1974 ). 1961~1964 4L 4 4F 41 JEF(F/M-15.1 mm, 1963 4F), 1974~1976 Fi%E4: 3 4
U, WA T 1974 T 64a fie/NAUFET—34.7 mm, 1978~1982 SEHE4E 5 4 67 FE T (5t /N—20.7 mm,
1980 4F), 1984~1986 4EELE 3 HEMEE T (F/N-21.9 mm, 1985 4F), 1987~1990 fEiEL: 4 4 IEPEF (K
29.1 mm, 1988 %), 2002~2005 FFHE4E 5 4F IEEEF (B K 12.5 mm, 2005 ), ZJ5 EFEEFLL 1 4EEE 2 4F
Jlal ke L AE B B, JATE] T 2007 4F HI I 64a BOKIEREF 53.8 mm, 2017~2019 4EHESE 3 4F b~ (&
/N=3.5mm, 2017 4F).

3) WA FRECTFARSR AR

HE 1c) B 1(d)mT A, RX1day SFRFEME “2 -b-/b -2 -2 - 27 FXBHAE, 21 HLy)
%, HEMWIRN 1960 £, 2000 A8, 1970 48, 1990 AR, /b 1980 K. &l RX1day 4
RBR A& AME, K “2 -2 -0 -2 -0 - 27 (EBEE, 1960 FR_HKE, 2000 FAURK
by B ‘- -2 -2 -0 - 27 WRBEE, 21 HEVIFRE, 1970 FARRD: HRE <D -
Z -/ - -2 - Z7REBEA, 1970 FREE, 1990 ERED>; TRE“L -L -2 - -2 - %7
A B A, 21 HaVIFRE, 1990 FRED: MFERE “Z - -/ -b -2 - 27 LB HEE, 1960
FREZE, 1990 FRJ|D: GHRE D -2 -2 -2 -/ - 27 BEHEAL, 1990 FHRKEE, 1960 F48
Ry WIBR D -2 -2 -2 -2 -7 WRBEE, 21 HAVIFRE, 1980 FHRHED. B X
RX5day FRBFEUE “Z - D -2 -2 -2 -7 RHEAE, 2000 FAKRE, HEKRITCN 21 L]
L1960 fFALL 1990 AR 1980 4FAR, 1970 A . &3l RXSday FFEARFR A0 2 0K, MR A
A BRI 6 FhaRY, T RUEHRL IR, W, SRR “Z-b -2 -2 -0 - 27 (L BHE
A, 1990 FAmE, 1970 FAHRAD: T RAFEEW, FARSME “2 -D-D -2 -Db-27 1EH
A, 21 HAWIFERZ, 2000 FARED: T BAHESE, FRESME “Z-Db-2-b-Db-27 K
TEHEA, 21 HAYIERE, 1970 FER_R KD IV BEFEKBR, EREMGE “2-b-2-D -2 -
27 WA, 21 HAWIERE, 1990 FRHD; VAR, FREMAE “2-b -2 -2 -
Z - /b7 I BEA, 2000 AR, 1970 FFARRD: VI GHEEANE, RS ME “Z - D -2 - D
- % -7 R EEAR, 1960 FERIRE, 1970 FEARHRD .

ZE L RTIR, IR X AR AE T s ) o Ak 2 B b R R ER D s, Hih RX 1 day fSORAE L
TEIEW, RKMEHIAERE, RXSday S KA HIERTE, REHIIEEI, S/MEXHIERR; 5%
I IX R 5 S A A AR H8 B AR s AR AL B Ak 38 LA A B P8 2, HLIE R P 22 S K, R B sl B 5 s RX 1 day
FREFEHE “Z-D-b -2 -2 - 27 FBEE, 21 HAVFRE, 1980 FHKD, RXS5day F
KRB RE“Z -b -2 -2 -2 - D7 B, 2000 FRF 2, 1970 FR 5D, HTE 20 tHED 1990
FR~2000 FARE “Z - 27 EE.
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Figure 1. (a~d) The inter-annual and inter-decadal variations of extreme value index in the flood season in the Tacheng

B 1. (a~d) BB AARERRKERR, FRRER

3.1.2. BIHERSIRG I

Table 3. Spatial-temporal distribution of absolute index in the Tacheng area

3. Bt XEIR R =

Z R SR RAR(K) /D) ez
SDII (mm-d ™) 23.0 34.1 (2017 4E) 16.9 (1997 ) 17.2
R10 (d) 41 83 (2016 4F) 15 (2022 4F) 68
R20 (d) 13 32 (2016 4F) 2 (1974 4F) 30
R50 (d) 1.7 8 (2015 4) 1 7
CDD (d) 9.5 13 (2020 %) 7 6
CWD (d) 12.5 13 (1972 %) 6 (1974 ££) 7
1094 AR FE DR
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1) 2655 HT 25 43 A REAE

B 7K 3R P (SDID) S Bt 1P 317K G L, S it 3 T R (WL 36 3), 1T 64a 54 X SDI ¥ 23.0 mm-d ™!,
A 34.1 mm-d™! (2017 4F), /D 16.9 mm-d™! (1997 4F), 2N 17.2 mm-d™', i BHESHE X VA 24%
IK AT ) K B sh iR &l SDIITE 20.9~25.0 mm-d™, ZRik, H kM 58.5mm-d™! (1979 4E,
), HJGMHKIKN 46.4 mm-d' (2015 4, #iff). 42.9mm-d™"' (2015 £, 4. 37.8 mm-d' (1999 4, ¥
). 35.9 mm-d! (2015 4, F1F). 34.5mm-d (2016 4, FLH). 34.0 mm-d! (2020 4, %),

R HE(R10) Iy 41 d, 8% 83 d (2016 4F), /> 15d (2022 4F), H#E 68 d; KubiFI47E 4~8.8
d, FEHERZ 21d (2016 £F), HJFHKIN 16 d (1993, 2013 £, ). 16 d (2016 4, #HE). 15d (2013
L, B 12d (2007 4F, FAFEE). 11d (1988 4F, H75). 11d (1988, 1999 4, i), Hubfm/ 1~3d,
A AR L.

KFHE(R20) 4 13 d, % 32 d (2016 4F), #x/b 2 d (1974 4F), %30 d; &P 1~3d,
W MERRZ 8d (2013 F. 2015 4F), HUCNIEIRZ 7d (2013 ), FEH. FF. 575, WiEBHN 6d,
FHR AN 1d, REZFEGARHIL.

FWHERS0) RN 1.7d, &% 8d (2015 4F), &b 1d(FL164F), HETd, 22 FRHBI;; &ub
1 0.1~0.6 d, IR Z 2d (1966 1998 4F), /b 1dGEHBL 11 4F), 51 SR BB HiRZ 2d (2003,
2015 4F), d/b 1d GEHEL 10 4F), 52 R MEREZ 1 d GEHIE 10 4), 54 R EHRES
4d (2011, 2015 4F), b 1dGEHIL4 ), S8 FRHIL; FFEHRZ 2d (1989 ), &> 1d(FEHI 12
), SUERMEM; S9E% 2d(1961. 2016 4F), /b 1d GEHIL S F), S8 FEREM; PilHEL 140t
I 9 4F), 55 FEREI. RURWNEMEREM, HIHRED,

LT 5 HE(CDD) N 9.5d, S KI#ESLE 13d (2020 ), M 7d (L4 4F), W#E6d; &uiTy
£ 6.4~79d, &% 13d({FEH, 2020 ), HEHKKA 12d (1979 4F, HBR). 12d (1971 4, FF), KR
(2007 4F)~ FFH(1973 5F) B 752020 4F). Yo (1973 S ERKIIN 11d, K ubHkEiEs: H AT 3~5d.

HEEE H(CWD) PR 12.5d, 1K 13d (1972 4F), & 6 d (1974 4F), tkZ 7d. FuiFITE 7.9~11.7
d, Hhig£ 19d1972 4, FLH), HFEKKN 17d (2013 4, HI), 14d, 13d, BRITHE. MFEREE
SHHCN S d A, HRYh 4d.

2) AENHBECTE R RRAE

B3t X SDIL AEFr B R BN 1B 34 &5, IR 30 4, O KIEREF 11.1 mm-d™! (2016 4F), %
NP —6.1 mm-d™! (1997 5). 1960~1965 4FIE G #E~F- L 1 4F8k 2 4 0 [A Fg I IHAS B B, AR &K IE
FEF 2.2 mm-d™! (1961 4E), H/MAEEF—6.0 mm-d™! (1962 4F), 4L FHa, Wah/N, 1966~1970 4L 5
FEIEREF(R 3.6 mm-d ™!, 1970 4F), 1974~1978 FiE4: 5 FMIEF(Fe/N-3.9mm-d ', 1978 4F), 1980~1982
TEIES: 3 EAMEE (B /N-3.7 mm-d™!, 1982 £F), 1984~1986 fFik4E 3 FEMIEF(/h—3.8 mm-d™', 1984
£E), 1989~1991 £EiELE 3 FEHIEF-(Fe/h—4.1 mm-d™', 1990 £F), 1992~2014 £EIEHUHE DL 1 4688 2 454
E) B JE RS B, AT B 12 S BE P 10 4R IEFEF, 1 RPN 0, RS, 1997 S HBLEL 64a
B/NAEEF—6.1 mm-d™!', 2015~2018 &4k 4 FIEFEF, HWiEIT 2016 FHIIE 64a R AIEREF 11.1
mm-d™', 2020~2023 FELE 4 F AR (R/D-5.1 mmd!, 2023 4F).

R10 SEFRAALE TN 35 SEHUIETF-(Fe/h—26 d, 2022 4E), 29 FEIEIE (IR 42 d, 2016 4F), [EffE
FLL 1AL 24, 3N B I, Hrb 19741982 AL 9 FHUIEF(Fe/h—22 d), 2001~2005 4.
2015~2019 4L 5 FIEFEF, WA HILE K IERESF 42 d (2016 4F), FhadR RIZL.

R20 FEFrAAL LN 34 FE PRV (Fe/h—11 d, 1974 4F), 30 FIEEFEK 11 d, 2013, 2019 4F),
IEUEESF DL 1 AR ER 2 4F A HAAS  H, e 1962~1965 4F3ES: 4 4E 7 HEF (/M-8 d, 1962 4F), 1978~1982
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RS 5 R T (/-8 d, 1980 4F), AT I KIEFEF 42d (2016 4F), HKEES: 2 FEIEFE (11 d,
2019 4F), Hd 1977, 2004, 2011, 2016 2020 SEFEFE N 0, FHIKM HE(R20) 5 JIERT.

R50 fEFRAAL R IR 38 FEMPET-(Fe/h—-2d, 22 4F), 26 FIEIEF(RA 6d, 2015 4F), EMFEFLL 1
B 2 NI B B, Ho 1962~1965 £, 1973~1976 4E. 1978~1981 4. 1984~1987 4E. 1994~1997
FEIES: 4 AR (B2 d): 1968~1970 4F. 2015~2017 4F#4E 3 E1EFEF, WA T 2015 £ H A K IE
PR 6d, 1960, 1966, 1989, 2002. 2005, 2021 fEE-FE N 0, FHIEW HE(RS50) 5 FHERT-.

CDD #EFRAAL I N 45 FEAAEE (/N3 d, 1974, 2004, 2008. 2017 4F), 21 FEIEEF(&K 3 d,
2020 5, TR FIREGE L TIERE P, — R EDEEHEMFEF 2 EHIL 1 FIEEY, L 1963~1970 4
HEEL 8 FANFE T (IR/N-2d, 4 4F), 1974~1978 4L 5 M FET (/-3 d, 1974 4F), 1985~1987 “Fik4k
3EMEET (/-2 d, 3 4F). 1997~2000 FIELL 4 AV (/D2 d, 3 ). 2002~2004 FFIELL 3 1
PRV (/-3 d, 2004 4F), 2008~2014 FHELL 7 A EE (/D3 d, 2008 4F). 2016~2019 FFIEL: 4 FF-1471
PR (/-3 d, 2017 5F); ELIEREPAY 1993~1994 I 1 k(K 1ds 2 4F), HAr 1972, 1983, 1984,
1988, 1990, 1996. 2001. 2006, 2015 “FEE~E Y 0, FIELT 5 HE(CDD)S IERF.

CWD ERRZAL RPN IE G T 54 B 32 4E(Ik 6d, 1972 4F), (F/h—6d, 1974 4F), IEGFEFLA
1 4R 8 2 NI B B, b 1963~1965 44 3 FEIEFE (A K 3 d, 1964 4F), 1966~1968 FE%E4E
3EMETFRAD-2 d, 1968 4E), 1969~1974 EIEFEEF DL 1~2 45N A& BB, WiaF 1972 £
it 64 a e KIERES, (ARG 1 4FJ5 T 1974 LR /N AR, 1974~1981 FEE4E 8 FFH7EET, 1986~1988
SEIELE 3 IR, HUSIERPELL 2 G A S HEL, 2006~2010 FE3E4E 5 4F 6 FEF, 2020~2022 4
SR 3 ARG S 11 AEREPEN 0, RWIESLESHE H(CWD) S JIERE

3) 4kt fa AR AR AR AR

HHE 2(a)~(D AT A1, HEHLIX SDIL FARRBIE “2 -/ - /b -2 -2 - 27 I8 BEE, 21 4y
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Figure 2. (a~f) Spatial-temporal distribution of absolute index in the Tacheng area
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W) 155.94 mm (2016 4, VI, MBCRAE I RDRE, XS5 LT 1999 4, HoR &l il T
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Table 4. Statistical characteristics of relative climate indices for the flood season in the Tacheng area

= 4. B DONHAERHE R SR GOTHHIE

By mig WK BRSO ME 5 i &KX

N 222.4 185.4 200.2 230.2 186.8 189.7 155.9 148.8
B mum () (2013)  (2013) (2016) (2016)  (2007)  (1999) (1999) (2013)

F (i ) 11.4 14.5 4.6 10.1 17.1 9.2 11.3 29.5
R95P - (1974)  (1990)  (1999)  (1990) (2006)  (1965) (1976)  (2022)
Wz 211.0 1709 1956  220.1 169.7  180.5 1446  119.3
/44 19.5 12.8 43.5 22.8 10.9 20.6 13.8 5.0
F (e ) 2224 1854 2002 2302 1868 1494  160.7  152.8
(2013)  (2013) (2016) (2016) (2007) (2016) (1999) (2016)
N 11.4 22.6 4.6 16.4 17.1 9.8 11.3 29.5
0 NG
IE; RY9P BB 1) (1974)  (1974)  (1999)  (1997) (2006)  (1980) (1976)  (2022)
H

W2 211.0  162.8 1956  213.8  169.7 139.6 1494 1233
1354 19.5 8.2 43.5 14.0 10.9 15.2 14.2 5.2
B (I ) 268.7 2340 249.6 3114 2570 2123 1944 2082
(2013)  (1992) (2016)  (2016)  (2007)  (1999) (1999)  (2016)
P 32.7 38.9 37.0 55.1 48.3 28.6 36.8 54.1

F b (B ]
PRCPFOT (1974)  (1974)  (1974) (1997) (2006)  (1980) (1968)  (1974)
W2 236.0 195.1  212.6 2563 2087 1837  157.6  154.1
354 8.2 6.0 6.7 5.7 5.3 7.4 5.3 3.9

W P K E(ROIPYKAE 152.8 mm (2016 4F), #/IME 29.5 mm (2022 %), %% 123.3 m, Ik 5.2
mm; 7 3iOKAE 230.2 mm (2016 4F, FEH), HEKIKCA 222.4mm (2013 4, #I). 200.2 mm (2016 F,
M)~ 186.8 mm (2007 45, F1F). 185.4mm (2013 4F, i), 160.7 mm (1999 4, %75). 149.4 mm (2016
B, VY. WARKAE LR [BSR A, AN D7 LT 1999 4, ARt LT 2007~2016 55 7 Witk Z=7E
139.6~213.8 mm, HAFEEE K, BIWxz, HEHKICOMER. FIF. Bl D95, Wil 7 ikt
1t 8.2~19.5 mm, HHMREKR, Bk, HEKICNSTR, Wi, 685, FFE, SR/,

AR /K E(PRCPFOT) M K AH 208.2 mm (2016 4F), H/ME 54.1 mm (1974 4F), 2 154.1 mm, kLt
3.9 mm; 7 BifKMEH 311.4 mm (2016 4, FEH), HEMHKIXA 268.7 mm (2013 4F, HEIK). 257.0 mm (2007
4, AIEE). 249.6 mm (2016 4F, M), 234.0 mm (1992 4E, Fiff). 212.3 mm (1999 4E, Z75). 194.4 mm
(1999 4F, ¥0i5) e MR KAE HILI (B R, A S5 Vi LT 1990 4FAX, HAp & ik LT 2007~2016
Ty 7 SARZECE 183.7~256.3 mm, HAFEREEKR, Bk, HEKRICHBR. FIFE. Gl 75, Witk
AN T TR 5.3~82mm, HHEEER N, SR, HERKICIBR. Bl FEE, RIS,

2) AHXFFE U PR ARRAE

M 3(a)iT EUE H, RSP B8R I K 33 P (B /M-43.1 mm, 2022 4F), 31 fFIEFEF (&K
76.2mm, 2016 4F), 1960~1973 4 LAIE K 2 424 JE B IE B~ A8 B B, A (] 5K TE #ESF 43.2 mm (1960
), E/NMAEEF-35.0mm (1962 F); 1974~1982 S 4L 9 M EEF(H/N41.1mm, 1974 4F), ZJ54ksk
DATAIRE 2 428 JE B IE 67 B P22 85 B 1989~1991 4RI 4L 3 4F 41 JF 1 (F/N-27.8 mm, 1991 4F); 2001~2005
FEIESE 5 HEIFEIE T (K 21.9 mm, 2001 4£), 2015~2019 £EiE4E 5 4 [ FEF 1A T 2016 45 LT 64a
KIEFE 76.2 mm, 2020~2023 SFIELE 4 4 4 B BA T 2022 4F LT 64a f/) 1 #E~F—43.1 mm.
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1960~1973 SEIE S FEF- DL 2 4 Ay a) b J A 8 R B, JATE) T 1960 4F H I K IEBESF 44.1 mm, 1962 4F
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Figure 3. (a~d) The inter-annual and inter-decadal variations of the relative index during the flood season in the Tache area
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