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Abstract

According to the new criterion for Rules of Meiyu Monitor, which published by The Prediction and
Network Ministry of China Meteorological Administration in 2014, the daily precipitation data of
Meiyu Monitor at 85 stations and daily reanalysis data of NCEP/NCAR during 1961-2010, the on-
sets, withdrawals, length, rainfall, and intensity of Meiyu were calculated. The results indicate that
1) the relationship between withdrawals and other features of Meiyu is closer than the relation-
ship between onsets of Meiyu and them. 2) The M-K mutation test shows that there was no muta-
tion in onsets, withdrawals, the length and the intensity of Meiyu. 3) Before and after mean earlier
onsets, on earlier onsets year of Meiyu, Western Pacific subtropical high is strong, northwest,
Western Pacific subtropical high ridge is beyond 20°N, on late onsets year of Meiyu, Western Pa-
cific subtropical high is weak. Before and after mean late withdrawals, on earlier withdrawals
year of Meiyu, Western Pacific subtropical high ridge is beyond 30°N, on late withdrawals year of
Meiyu, Western Pacific subtropical high is strong, the west part of Western Pacific subtropical high
ridge is near 30°N.
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IPCC %5 LU EAS IR S 5 1Y, B 19 28R DAk, HiBRZE 7235 )% (Global Mean Surface Temperature)
—HEfES S X 30 M, BT RREE A IER DSR AT T — AN R R A . 21 S
SRR AR T [1] TR FE AR A b 20 A BROK A ™= A BB, a3k 17 S 354 BR A i Bk /K A
KAERIREAR R IN2] [3] [4]. AR R AR X FIRAETE R TRS, ERA LK TR HEERE =l 1
FEPI[5]. VLI X HE R Y F AR R0 45 B B AR T KSR AR S R g B, M =1 2 /b Rt
TR B 2 A 5 55 A SRR BV HE X ) LR . Rt TEASBRBRE I HCR, B FOME I RRAE S [ B[]
PR AYRFAE B S5 M M S R TR A 0T T s U b X ) 52 5 LA 140 B L

FEARETFAT, REEEXNT 6 A ErEhX . wE. HA W, SFE, RET#E
XGRS IR, BT e i R R EL R 7 R I 2T, Ok “MgER 7 [6], ERRZ A
“Changma” , TMi7E HA, HMNHEARN “Baiu” . XA E R RFE BN AT TR [7] [8]
[9] [10]. B R T M G X MR ZEAT T 0 7E[11] [12].

MR AN H e — R AR FEE NI EZER . Lk 80 AR, RESR AR
RN A ) AT 1 RIS TRI R T 18, M R T F) R 4 DR AR 0 2 AR AS [0 22 BRI 90 T 0o ARE[13]
WRAF KA R A (R B st JEWI. SRR H K BERE, s & Uit i RSB R BIHGH 5
JEB AL B ESRRR, KI5\ 1-4(1885~1963 ) RUMERY . 5Kkl — X PRI 4 7 iERiE T 18 KT
NIRRT, WA 14]25 ] 1954~2005 4F 0.5° x 0.5° (3% H BEKKS s gk, FFE LT — N ife
X T SCHERT PP ARIE ", 13 HHTLEHL X ME Y 7E 1965 4ERTfS, 70 AEARR~80 AEAHIFN 90 AEARH] K
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(16145 1885~1995 4 A T I LA 1950 4 N7 5 £, 70 i 1885~1950 4K LA & 1951~1995 4 Py 4>
W HIRIMERY, X EEAEL, EtAD 50 NS, MR, B ILHTII I 7MY, R AR Y
Z, ST, BKAERDOFENEZ, BKSEmRZ REMED . RS T 1885~1964 F KT
R UM R AR A [13] B, 2P RI AR T 1951 A DUSKR VL IE N Ui R A6 X IR R A[17] . J8 e 3 R T
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BFAR . B [20] 5KV HERL X 2x Jy R . BN IX, RILES AL XA AR AE s AR 2
I A RUBEAR % i 391
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%, WRAZEMERK, R S5RIREEE. HERESHE, 2—MARBERTIGE, WUEZEM
FE R M B SR A H A il —MUE, B —DUEER EEW NS, WRid 2 H B8 KR, N
RN — R R REE R TIA
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Figure 1. Monitoring area of Meiyu
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(2) Hg Ny A I & %A

O MW ERAETEMEEEERIBRR ZJG(SFEERN 5 A 51%), 7 A a2 5 A HEA BT H

@ VHILARF IR AT = R4 MR, & H G AL AP BRI A o R A B — MR 2
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3.2. HEFAANRIS &R

MR LA BORE LM R R 20 br i, TR T 1961~2010 AEARRY MR XM H L A H . MR
JE MR R AT I 9 S S M R RFIE R (5 1)

Table 1. Main features of Monitoring area of Meiyu during 1961-2010
= 1. HBRENEX 1961~2010 F R HEMEHES NS

FE14 AHEH Mg H USEIRNIEIPN H i /mm 0 5
1961 5H30H 6 H11 H 12 134.293 1.545
1962 6 H26H 7H10H 14 126.634 1.490
1963 6 H22H 7H13H 21 156.008 1.804
1964 6 H 16 H 6 H30H 14 206.313 2.077
1965 6 H30H 7TH9H 9 80.024 1.102
1966 612 H 7TH14H 32 286.056 2.821
1967 6 15 H 7HI11H 26 226.435 2.339
1968 6 H20H 7H20H 30 256.96 2.610
1969 6 23H 7TH?21H 28 493.671 3.891
1970 6 H18 H 7H22H 34 341.473 3.169
1971 5H26H 7H3H 38 364.705 3.397
1972 6 H 18 H 7H2H 14 136.314 1.561
1973 6 H 18 H 7TH3H 15 203.859 2.051
1974 7H13H 7H21H 8 95.344 1.269
1975 6 H 16 H 7TH1TH 31 304.794 2.897
1976 6 H21H 7H15H 24 172.319 1.975
1977 6 H9H 7TH2H 23 312.621 3.016
1977 7TH11H 7TH22H 11

1978 6 H6H 6 H 16 H 10 75.56 1.060




BN

E=3

1979 63190 7H23H 34 315.839 3.033
1980 6 H6H 7H21H 45 389.228 3.725
1981 6 H22H 7TH3H 11 148.764 1.675
1982 6 H11H 6 H23H 12 319.376 2.932
1982 7H9H 7H26H 17

1983 690 7H25H 46 531.659 4,459
1984 6 H5H 6 H14H 9 232.24 2.264
1984 6 H25H 7H6H 11

1985 67220 7H8H 16 119.086 1.462
1986 6319 H 7H24H 35 306.091 3.009
1987 6319 H 8H2H 44 326.115 3.380
1988 6H9H 6 H22H 13 156.9 1.715
1989 6 H3H 7H13H 40 336.135 3.308
1990 6120 7H40H 22 204.473 2123
1991 6H2H 6 H2LH 19 512.67 4,008
1991 6 30H 7H16H 16

1992 6 H12H 7H20H 38 281.952 2.970
1993 6 H12H 7H9H 27 335.739 2.985
1994 6370 61 28H 21 241.226 2.333
1995 6119 H 7H10H 21 293.815 2.659
1996 6 6H 7H21H 45 507.608 4313
1997 6 430H 7H20H 20 211.074 2.130
1998 611 H 7H5H 24 332.874 2.924
1999 637H 7730 26 404.002 3.361
2000 5H28H 6 H4H 7 217.769 2173
2000 6 H19H TH2H 13

2001 6 42H 6 H27H 25 193.093 2122
2002 6 718 H 6 H30H 12 157.2 1.726
2003 6210 7H12H 21 333.642 2.906
2004 61130 6 27H 14 164.133 1.766
2005 7H9H 7H15H 6 64.027 1.007
2006 6 H17H 7TH?24H 37 248.06 2.764
2007 6 19H 7H?271H 38 294.751 3.036
2008 660 7H2H 26 244,342 2.442
2009 67260 7H8H 12 123.244 1.457
2010 6 H17H 7H25H 38 360.354 3.375

e RHA IR — B4 .
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M 1R LLE H, 1961~2010 4FE[A], HERTIGIIX —ILHIL 17 5 IR I R (1977, 1982, 1984,
1991 M1 2000). #A THFECHERBEBIANEEE). N ZEWE(FETRERMENL), RN H
MRS B 2> 30°A: 5 H 26 H(1971 %), 6 H 11 H (1961 4F); fehp N\ AR [H 4318 : 7 A 13 H(1974 4).
8 H 2 H(1987 ££); #x/IMERE N 64.027 mm (2005 4E), #ix KHFR &N 531.659 mm (1983 4E).

Pl 2 DR M X 1961~2010 4= 444 NS REAE HE (KB 18] P2 50 (- BEARAE IO N S HEARE H A 4 Y 0 11
BiME), MEIHRRTLLEH, SHEENRHIEEFERRREE, it 70 ERYIFATLY, AWM HA Rk
s, 70 AR 90 AR, AMHAWMFFIES, SAREAEHBHAESE ., BigHAERA
TR A A 2 60 4EAR A2 Y)), — MR- F I (R A 90 FRARK), —ANBONERE M A
40 70 FEAR~90 FEARF S IA) . BRI, A HBONFRE .

I I RO R 5 B PR A I DL o — B, B4 60 SFEACHE RN AR, MERT S BE IG5, 70 4R
Wl 90 FARKMG R HAAR A, MR ARk, 70 AEAXH H1~00 AR AR Hh A Y 391K P82 R Mg R 8 P 52 38 8 50
e SRS, MRMEE K, MWREMA M, NEARMREE.

M-K RAGAG I R (] 3), MERT IO A ] g R AR BE DL R Y A FE 3 R A RS

N TIRN T RS HRRAE B (B A OCRE R, 0 T S MR R R ] A G R %, &5 R T . MERT iR
5 T R AT N B B R B AR O, ISR R B 0.9, AMEH S5 HMEH AR SS R 30N 0.545, it
T 0=0.001 {2 E VRS, VLRI NARGET [FERIG,  HHARERT [RIBRIG, Fez R HiMg H DM RIS . A
DL A T 9 FRIRE ¢ BB 9 0.615. 0.491. 0.536, it a = 0.001 ()& EMEM K. AHEHHERY
W RE . AR B DL M Y 53 FE (A 58 R B0 3l : —0.326. —0.302. —0.325, L T o =0.05 [1)2#H
AP o 15 B H M E A Y B R L Mg R = DA RO I 58 P (R A G LU A H 5 BT AR e R

¥y=-0.046x + 42629 ¥ =0.028x + 42504

78140 R*=0.005 8HeH R? = 0.001
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Figure 2. Time series for onsets (a), withdrawals (b), length (c) and intensity (d) of Meiyuduring 1961-2010 (Note: the solid
line is the actual value, the short line is 5 years moving average, dotted line is the linear trend)

2.1961~2010 FFHEMMTMXANIE B (), B RHA(b). MR E/X (C)FiEMERE (d)BTEFFICE: &AL

18, FBXILA 5 FRT, R&AktiEs)
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Figure 3. M-K test for onsets (a), withdrawals (b), length (c) and intensity (d) of Meiyu during 1961-2010 (Note: the solid
line is UF statistic, the short line is UB statistic, dotted line is the confidence level test line)

3. 1961~2010 FHMEMXN#E AL (2), HEBEH(D). MEEHKE(C)FBMEEDRN M-K 88, (F: L&A
UF Ztit 8, EZ&A UBSITE, m4%kA o=0.05 BEKFEKIGL)

Table 2. Main features of Meiyu per decade during 1961-2010
7= 2.1961~2010 FEM N X & FRIFEREHEE N ST

FER AHEH i IR SR 9 & /mm g R 58
1961~1970 6 H 18 H 7H10H 22 230.787 2.285
1971~1980 6 417 H 7H10H 25.3 237.058 2.398
1981~1990 6 H16 H 7TH9H 27.6 268.084 2.633
1991~2000 6 H12 H 7TH5H 27.7 333.873 2.994
2001~2010 6 H17H 7H10H 22.9 218.285 2.260
50 41 6 716 H 7TH9H 25.1 257.617 2.514

4% 2 74 1960~2010 4R I X & AEARBR AR RAAE SR, R M X 50 AT AHg H 9 6 H 16 H,
FEIHMEHRIN T A9 He Br T LA 90 SEAUR P AL Ah, SEACTIIN L I H BBV, REL T EE
IR E Mo HARBMFRIRHMER AL 7By — SRR a3y . L HEAD 80 4R, 90 44X, MERT IS,
MR, HERORA MR, b 60 4. 70 FA0. AL LSKRIUGHERT R b, HERT R TS -
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4. FEHEIRIFE

P T Bl et 2 (LA TR PG R R i A ) ) 8 L AR A b X R 2 e /KA o 25 S, L B A 1
ALk 5 i FE A A M X P 2k LI 1] LK R 7 A B o) R D) [23] [24]. — i =, HEmrE(L),
MR Z (). #db TRk E R () [25] [26]

PRI, A S0 M R U XORAR S S W AR (AR L RAEE . MR 4R MU AL -

RTHL MANTE, AR5, BI7E 6 Jhadi6 H 12 H) K EARTAMER, SR F M,
£ 6 H 23 HERUUR MK, FREEAME. /£ 7 A BRI A 2 H) WDy g, £7 3 @
22 H) WM Ry i . 45 & 55 U R o0 T2 XN VM H BRI 4521, 45 H 1 Hg R I X 1961~2010
SER MR B 5 A R G R M DU R S M S A

41 B, BFESHEXESEENXR

3 AR ML, A 1 AR, B MAMETIIAH e H5HL 7T H L
Ho . B e mEH 258 6 H23 H. 7 A 25 H. Bk, ACikeEi. BEERTFIAN. H
A AT 5 — AT BRI AT SRART L B 4 1 Rl v B 2R A 1

M 4w, ATRMGH: PR EETE, BAEE, VERTPERmTEARER, ERAIRS 0,
PR A2 IA F] 20°N, 588 dagpm &5 £k U 130°E PAVE, FEinFRE GMEHX, 756 AR TE K]
FOR SR WG, PEORTVERE] S AR B B, ALE B R WA, 588 dagpm 4%k PE A 1A F
140°E, FEARTFE NMEIIVE R 2 %A%

M5 o, ARG P H TS, R, PORTEERI S AL E L, 588 dagpm fF
Ko HA, FRRIEELET 30°N; B HHE, PEARFAERImIKIHGEK, 588 dagpm &5 m 2k £ id . E
BV WL, MRS, 590 dagpm S5 R R BT TR IE L ARHLIX , VBRI ELRTE 30°N FiT, WILFik £
HEFR PG K R = 2k 2% AT

4.2. BT EHFRIIRRFFE

SuUHERT ) 500 hPa HIFRRTEH N : PO TR & R AR A, PR E] R 2 i R b e
FEI], fE 120°E ALFSSEAE 22°N Jidas SN sl BN A4S o — i A A ORISR 27, 28 KT rh R it X
Bk /K= e FEH X UG R R BB B X A BE 2 e IR T 95 27] [28]

4.2.1. 1977 S TREAFFRYFAE

M 6 il BLF e 55— AMEHI(R), PEATRER] Sk, 588 dagpm 25 sk P A S 130°E, 7 A
A RIS 200N, SR IR L KPR R 2k e MR S A R E R . 35°~40°N IR S N T EL;
P2 7] (b), 588 dagpm %5 2k 7E 130°~160°E Z [AI#E UIWT, TR ARaM N Elm, HF, BErEE

Table 3. Early and late Meiyu situation
3. BWMENXE. BmigiER

Wt A
LN 1961 1971 1978 1980 1983 1988 1989 19941996 1998 1999 2001 2008
N2 1962 1965 1969 1974 1997 2005 2009
L 1961 1964 1978 1988 1994 2001 2002 2004
N L A 1979 1983 1986 1987 2006 2007 2010
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Figure 4. Composite graph of Early and late onsets of Meiyu from June 1st to June 10th
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Figure 5. Composite graph of Early and late withdrawals of Meiyu from July 21st to July 30th
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Figure 6. Composite graph of first Meiyu period (a), interval between two Meiyu period (b), second Meiyu period (c), ten
days after withdrawal (d) of 1977
6. MMM 1977 £HE—MEHI(a). FMEHE (D). B/ MEHI(C)MEIERE 10 X(d)ARE

588 dagpm 52 T HEWHL . AR UL SE B, SUEFEN, MR X H 2iRELE 6 Kilid
30 FZ, 9 R A 1AW H: 58 =/ME(c), MILLELT 38— /Mg, Blmfr B L miG, v9RE|mEH &AL
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H L, 590 dagpm &5 = £8P A 130°E, 55 MG I ST 3415 (26.98C) i T 238 — AN A 19 (24.12°C)
B AW (), AR, VAR R m DI WO AR TS, AR B VE K R 2R db Bk & 40°N
B, PEONA PG AP PERI st — 2B u g, 588 dagpm %52k LT 4 AR SR IE KT op R B, Al
Y M0 DX Pt AL 2 T 30° R £ i R

4.2.2. 1982 I FHAM RAFIE

M7 T DUE e B — M), TERSFERRE S SR PR 0 A, AL E WG, 588dagpm S5 2k
ST IR E R &, TUKEIE A LR 20° N, SNPSA — MK, PN 2 H(0), Him i,
RIF GRS 140° E DA, HEN MM X HIES: 7 RGAENH, EHFRHIERES. B AMC),
Fl = PR PG, 588dagpm &5 = R i VU fE AR E ARG LA, AR B T — MR R LR BB
A (), X E X(G'5 8210 A1 8211)5m, e duks, AR M X A & 4L 1) =i R <.

4.2.3. 1984 FIgFRAEFRAFE

MIE 8 Rl LLE e 55— AMMEI(a), 7E 50°~70°N JEFE A, DUARZRIACAAEE — AN, SRR K A
T ANGEEE RSO I AR AE — N R o d v B A B [ AR A X A — MG, @SR E5s,
T/ o PR Z 8] (D), A7 T 988 R iR S R R L KB s B 2k, Bl B W, 588 dagpm
EmARAE 150°E LAAR, MRS IO X A HDES: 1) miln R 3 S AMEIA(C), AT DU Rt A —
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Figure 7. Composite graph of first Meiyu period (a), interval between two Meiyu period (b), second Meiyu period (c), four
days after withdrawal (d) of 1982
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