e
yyes

% 61% %7 H b % Vol.61, No.7
2006 4% 7 A ACTA GEOGRAPHICA SINICA July, 2006

BRZEMERBFIINEZSEFENEIT
%E]i ﬁ:u@l, 5}]35;{;2

(1. EERZEHLHBEITP.L, L 200433,
2. PEBFREMEERZ5FEMRT T, Jtar 100101)

RE., BEDRBZEIFTINEXCEREREZEHTHEIT, EETE 1711~1911 ERMHER
B, HFARHZRAETHETTRER, 7WEH, sENEFLEHFSRAERKROEIIRE
B AFEEFREBERELEARKETBEIRERS), WEFBEN 18 HHEME L EMHEE, 19
PR N AR, P20 MENME, XE—ERELLRBTEENANKBET, zERERF
ﬁ‘“%’ﬁﬁﬁfﬁﬁﬂﬂ?ﬁ3f~$ﬂll3f—mﬁﬁ HE 3 ZE Rl RE A El Nino 14004 3 £ RME X,
113 ERMABE R RKHESNN 11 EFHAF X, FE A, El Nino F 4 X = 55 Wl 2= /7 7 45 4
FHZENZEW, E EINno FamMZFH B EFE N MBEIER , (B X R wmF1E N B 55
RUBT], TTEERERE ENSO HHXMTENEBEEZNMEREEEMEY

X8R . =8, H, WEHFHKHE. EZE=X,; ENSO

1 3|85

|,1

MR BRG G R, LETHHRERNRERNGE ST, EEE KB LTS
AREUMEEFE EHWAEEXMN AR, UZRTEXNRZRENE W, HEXSBEH
TR, Nz EZFXNEDEASTERERAMFR, XMiH#E—FPEERBFERNEZRNINE,
HTITEEREREZAIILE, AEENFERE XL,

FARFAEBN X —REXNHRE, EAKER, BEAEASFHZFEBH CAFHTT
o BEIERMERNB . ERIMESH, BH T 4.61~2.75 TEEA B4 PR K KpHE R JE
FEEZFEAYN REBFNELFEHRNHEGEHIHNERY, KT 57 ooof*—u;fém iz
HAY kiR RIneSAHABEMBENEYMENRRERMN RZRICE, &GE5HEESD
Br, RE T 8000 FR SR MBHEA RS, FHitie T Furd XA A B e, ﬂm:BE ik A
HEANGESM L E RS KSR ERMZEME Fo8r, IR TIEFERAREEXNR
RSB FEEY, TEXEMENHE P NRSEHHXY R RESACMERNETSHAER
BEWFEAREX, BERIMTENES, BN HRETEEETE I 2R TERNBENE HF—
TERESHZER, A TRATHOBENE, BRI XY EFEXITILE Ea
BHERRFREDFRAMAREMARHD, MX—EAFREENN THEABRMGEER 2

BERBEHSEERZAEA LTERAERF
- AW s LR B B [E] e 3% Wﬁﬁﬁ%%iﬁ%iﬁhﬂ_ﬁ (LERBEENT) REFRX—BTE
=~ WMZEFHREEEFS, FEMITEEEZEXE —FRBREZFN,

\

s HA: 2006-01-20; f&iTHHA: 2006-04-08
BEE&UH: PEMZERMINAEH TENB KZCX3-SW-321-3); HEMA XL LB ¥ E AR EHME K E
D770008) % B) [Foundation: Knowledge Innovation Project of CAS, No.KZCX3-SW-321-3; Key
Project of Humanity & Social Science Research Base of Ministry of Education, No.01JAZJD770008]
EEE|IT: BIEIE (1968-), B, B, YHIW, FEHE T mA L EREEREZTN . E-mail: yudayang968@sohu.com
705-712 |




706 Hh B O R 61 %
2 R, FTEBES5ERRE

2.1 Eﬁi%ﬁé'ﬁﬁiﬂﬁ_ﬂ];&?
TEHP2FH BT EA MR X, Bk 8k ivTE B XA #E
MHEAEH, CEREZFEEREL, 44 BﬁJuRE*Liﬁﬂmﬁ*ﬁﬂ#'ﬁE’J%J‘Lﬂlﬁ"ﬁ_zﬁ
A8 H —Z‘—;?Eﬁﬁéﬂ i, FTERWAENBNENTTA L, EBE-HRTTEEZAHE
SNMEEMENBREER, T8H, M 1961~1977 4E 16 4E (8] (1968 4E k) B B H &= XU Ay &
JJ@%%M%% NEARSHRERE, BUATUBEZANEIXTR=EWENIT I
Bl kMBS H LT %IETJEIGEQ%F 15 H M 1968~1987 4E 20 4E6], A 8 4
éél* MEREEZXNIERBH 700 hPa B> #)5 3~10 KFIHBH 7‘@7*-HIULJEF]$D -
EHREBIEE, &7 888 75%, EREFMHRXXERERYN REGWAENHIHARE RS T I E
ERP IR RN - mﬂf@sz&HB@i SEAS B FOF B G AE A — S RHMED, BE
A LB EWEI 4G I 5 g 48 B A iz i 8 2= X 822 7 B 18] B < B ARk |

ZHEHHMXTEESH, 5~10 ANHZE, IWAZEKFEIARTE, HEHRKES, B
#E 1971~2000 F B FEKZE R, BB 5~10 E Sy RE K A 882.8 mm, E4ERE/K A 1011.3
mm, 5~10 A 3FEK 52FERKEER 87.3%%, —&NE, S ARZHHVTEERETY,
ﬁsﬁﬁ%ﬂ@ﬁ&kﬁi%**?ﬂﬁ%%hmﬁw BANENFYAEHAISASE, RE
ERZERRURE, KEEBHAERGE, M EAHRYETERFEKXFH 40 H 28T,
{55 K] A D S SCRR AT ™ 2= TT 4R A B 25 3T B R BT RE
2.2 HIRFAHNAM

MERGH R B RIBEREKER, jtiiﬁﬁi‘ﬁﬂﬁéi%%é ERHBXER, A%
4000 &icx, BRI 1711 4FRE2E 3] 1911 &, FEAZHAWBEKER, I EEH o REID
A A Bl id # JZWEETXTEHEF]ZEEFE@EZFﬁﬂ LA A SCE P IR E R
#6000 2 &K EMBEKER, KREOTUIERZEH BEATR | REFR M RFER 3 A
#7,
23 EFEAZE

MEHFREOERFAARMNBEZE, SasmhENEAGPENERTERARHNER
ST, BAXNEMEEURICHBRL N, HEEHTRREER, FFBSEME
BB R, RRIEHERMHERE, DR RPXNNEF R NEFENER, B
ERRP R EEERRAICE, BEIER T a0, RS ARREKER, M
WEMEFHETE, HFLURKEFRAMLDVERER S REITRE, BEANERFEE
i, I A 30T H#ERE BEgARIT
A ZHETZEMEBTFHHNTE Y, RURRIRE, TRASER, A
FRABHE ITFEHELM—FMIRESEM. B4 521 8, BEETE S KB EIT
M8 ZELHERNEN —K ML, EES 15 KA, 7@4—$£9@%z§b?ﬁﬂﬁKm 1,
ME—N5 KPFHWE =210 mm X —KBIHHREHIEH, 2 KEEAINETHE,
SIEBHMS, Ree™ T 24.6 mmP, 7 5~6 H i, ?ﬁm—‘%ﬁﬂ 10 mm & FF 7K Z A B2 W
REXRFREDWFKER, IXNHERBAANETTEE, FAIYHMHERNICE,
BEUEBTHERIEYHTEN R,

ML B, MEHEHRBFHFE KT TAE. ) #A4HA21 HiF, £
PREEHHX A “RKRHR”, “EW”, BZF 20 RN, BEZEMWMRICE, ;!ZW:#/‘H
li], mﬁxﬁikﬂqiﬂﬁ:*%ﬂﬁ, EDULJ )L»j(zlég% ﬁﬁr]é;ﬁ'l’LZﬁ (2) *ﬁ%lﬂ

l+|.

ll'-l-l

35 B

QO BEZHERRE. ZHAAREREE 2002 F 5 ARE CEHEAMESZREELS (1)) TS,




7 84

MRk F, BREEHSFERTFIIHE

I ESRENET

707

F

%

2=

K

4

E

3/6) 7

(

L

23T, ) %ﬁ'ﬂﬂﬁ‘”ﬁﬂlu

JEﬁF

10 .

=7

12 5~6 A n o S8 K 1 R K o
- wIR , BAEF
S Z K
HIC B ED‘I%IJHMB*
Ry = 1 4F
1 (20/5-8/6) MAEIZBXEZ G,
THE, B
176553005)
ﬁﬂ*jﬁ{fﬁ MmE&EINMEEEW,
” (176553007) % &
4, Bi6 A1
k. 18 (e EE).
T H R K 3
H Uy R1GEM

FRK
T I &

J'_

F—'l

‘—""

2=

Rz EtE), PAZEHR -
PRiZE “FEMBEE “wkﬂ’j
LTSS R o) ﬁli.% B
Y, BRI
1B 7R & PG 5 KBS
SHEE IO R R " (F
BEZ., “AEENREARMN,
B H L’Jt;léﬁﬁr
o2 i W I V) 87 Ny 7 = S S = 3
5, TREE .

ARSI

= (1765 £

J U

T &

REETEE

“LHEWHBKR, (v‘ﬁ%
ELSL R WMPECEEER, “FEZAL,
MBI R A #EZ AL, K& &,

2.4 1711~1911 £ WEL R F 7

2l

B &
2.5 ’P&ﬁ

dm

Gk
JAT, af)

733
(NSl
A 19 15 O 334

BWIERES

B BHRITF

1B 3R B
5 (E 1),
FEE
eSS

I 09 & TR 07 15 3 PR

47T 4b 5

. 18 &

B, ARRIEH, A REREHERNICE,
FREENHS

g/""\

R A7
RUE., ) HE X
B EKEKEE, BHXLE
FEI{E, 5 A 5 1%,

HZ+75H (14/6)% .
ﬂ%l&nﬂﬂﬂﬂﬁi%ﬁﬁ

N, TiTHE, BRI KA XAl
ﬁ‘*ﬁﬂﬁ‘; I 7E P4

(€

1T 1711~1911 £

“X 2 A 9]
2 =R E g IR & A
*h5 (FFE)
i (2-3/6) & H

L

A+

3

-'-'."-.Ir

JL

A+

. H (@2,

) & 2) XIE
WERR,
ELHRLY

(SE1E B B M 7
A SR M T e
EHTTHRKS

e

=

= 201 “E (8] BT 2

HET R 3R AE (5 K).,
© BH T = tq B BF [8] € A 28 T 2=

SRR ERER, BRTEEHM,
ML =EBPRR BicE
TR,

K BERLE R 1891

5, T ZAE R =W ZE

£

BT

:ﬁﬁj

Ay

i

L

MEY (=

=B 35

AEF 1893 4

e, a5 81 B A

15
13

11 +

I

i SRR SR .-.-.-‘—1.--

- (&>

171

| |

F AT = B R R R AR B
4G B B JA]
P51 3 5

EXER Hid) s

it

wny, NET
ﬁﬂﬁﬂﬁﬁ%ﬁﬁ
AT 58T

KEMEFER BEHIMTRS, B

—ail

TR 1891 4

——

1893 H ¥

A6 A 11EFMS H 2

(A

1761 1811 1861

1 1711~1911 E=mEWEHF

&

1911

g ihsdl

Fig. 1 The sertes of the starting date of rainy season in Yunnan province from 1711 to 1911

s 7

i 2

MmN, 1284 A SR, KX EHE, BX

H15AH7H1#&, F




708

Hh O IR

61 %

H,

1891 I

- 1893
LA AL RET
HE S5 H S HBREKIEH “BHM’
WHC S5 H 8 HAF
HE Y&

3.1 1711~1982 FEMZFF

HEIXT 1711
1 1929~1982 4E

ﬁ%m%MH@ HREMWIER .
A 1

%) it &
P HE R B[R] B 5

M =
IH F B & 7
EEPA P
KnE, 6 H2 HEA %M
l::l%‘ 1 7)\
SRS

,.#'

kr
e

ﬁL\ :

VIR

XTF

AT H
</

mm/ H |

)“(r

G

i AR

B,
3

=i
MZFE 1 0] LIEH
5, B8t
F1 h Rk H [A]
) R gt

1&#“1@?
BNFHI XKW, 2
R R
M 1912~1928 4F
IR, 75—
T RARF L
b SCHR BT 5 )€ B FR
F 1711~1911 £
BRZEANEHMIKIE 'S NE
F—E R IRZE, A2 HRE 1912~1928 4F
ITT FREMt- R (1),
A7) B Rk 2 S
152 RS
A, WREHE 1711 4

I A] BB T

982 4F

CSC# H AR
%A%ﬁ
T

“E

A 1 R 7K T
B 1C 5%

1 Z=

e —

NANT

1891 A

Bﬁlﬂiﬁ F
TR “BHR
ﬁ6ﬁ1ﬁ X FHY
IERE, T

3=

- H 1l
593 A B

Fr 3 8937 28 0 B

ﬁ

M SR 2 3
FELIRBI =T

“REA R R ERR,

&5

ESIN

1 f5&

TR
—ER é%%iﬁi#

_.A

—»

, —-

3.2 MEFBRBMNET

M

1711~1982

5, Mi7E1711~1911

B EE

HZ5F

| I o e e L Sy

A 272

£E

Tab. 1 The relative data of statistic test (o = 0.05)

1 ™ 2= -

&+ 19]

m&k
i 5

R

e A Gy, BL

1A%

%

gt

2~1928 4
J%

201 4

A B T

T
i 1},
LA BH B A i BR
5 Hin#
. Hamhe®g%E Ry “w®WW
X F

LB FEKE ST BRE,
E 4 QKA 1 X,
#RABEIA A A BT

— BORF BEK B /ANBI K 43 9 R

-

AL

SES
TESS

46 1Y B[] EI] 5H 24,
o NIXEERF IR, BIFBYFH e84 B B

f F 3 BT BB MEXT H oK &2
=B ]G PR |
14 H 5 1&,
HER, 11—
HREET X —BT B2 IF

HEHN

&=

At 7

-ﬁl_\_

H 1

“%r
%ﬁ@%ﬁ [EK73 R

T

A2 2% 3R] LA
B 166G 1 2 4%

=

It
48],
HEA Al LLE

4

t[.\

BYA:ONE

A FT 1929 £
H J5 & 22 Gkl | T a2 W A 58 ke
FEM 1711~1911 £

SE R = B
2=

HARE (

FJa BIF

FR 25

ﬁ[.n

E{J_

HER
—&F
V&=

|

3B

? B “PHRT
H%%ﬁﬁii%ﬁﬂ
4 H -
2, REK

¥ . B

—

5

j

S A KBEEA 7K, B

RiCE, #|IL,

Vo
154

= SCHR R
H Bk 3

" (EH KD,

—

b

Ey:

B
7]
4

e it

44

:j‘

BHT

JNL

¥ 5 1By
%ﬂﬁﬂ
N Z=TF

=S

= DLk

X

2),

£1 GitRBMEXKE

ERAAL T B

FAR HARE FFRNE ﬁlﬁﬁ% ﬁﬂiﬁ%

11

n2

X1

X2

31

SZ

Ho

F{g

_I

L

BRS04
SR ESE

T, R BTEF
] 2= 1% &
TESDI
gip:!

15 3

X 57,
~4 H 21 E

Hﬂﬁmoﬁﬁﬁﬁﬂﬁ e O
AR EKAE B

¥ 51 4K 9 1) 55 R 3
e P
=1 5 HI 2= %

1 BH
T

A

-

SRS
B 6.86 1, WIEREARA -, I

i sALS:OF N 1% (4

F I 57

-1

TESS
g% R M
VKB E A 8
R4 A 178, 48 41&%,
Jit, — X 5]
> FF

5
% F

{77 & A H

=, A

ot

T {H

1 ﬁé H 7y

16 ¥

X,

 —

) P4 T 2

BT EEMK 8~10 mm A48 H &
JFKfﬁﬁﬁﬁﬁﬁ,iéﬁ%KHﬁiﬂw

N

ﬁﬂﬁfar
= CERAE H

| YR RS R
W@%E

l:Zl

5

%

B 7
Ry

‘B SCHER

0

175

T_.

13

IR

H

EIRF
HE&EA B K

t XLE I 5%

A /Y

H, 788 —WNHEE
B A P K
-5 B

N 6.79

L |
K 2

54
54

17
201

6.698
6.698

6.937
6.835

6.830
6.830

7.263
7.726

1.063
1.131

0.411
0.305

0.318
0.322

1.996
1.969



7

WiIgk . BRZEWNERBRFIINERZSEERNET 709

9.5 r
8.5 ;
1.5 |
6.5 t

5.5 T

‘ J‘_;L,i “ A
NP e T e SN
AF N

4.5

1711

{ E 3
1760 1810 1860 1910 1982

A2 1711~1982 E = WEHHEPN 11 EHEs1EH R ZHAPE

Fig. 2 1l-year running average and 5-degree polynomial equation of the starting date of rainy season in Yunnan,

(R .

(3% .
51%), MEBEFEN 157 H 11&%), MEFEE241¥H, MAHSHEEZEHFIH

x|

e |

1711- 1982
L4 A S5&N 1, WM, BLE M EFGEH 11 FRHFHFH, HELEAZTAMYUE,

8.5 r({&)

3 o

7.5 II

| | .
o I "]
|

5 %1711 1760 1810 1860 1910 1980

3 1711~1980 M EH H A 10 X575
Fig. 3 The decadal mean of the starting date of rainy season in Yunnan from 1711 to 1980

FPL4 A SR, KIELEHE, FRIELRNY 1711~1982 FBEREZTF HIPFIFEHE 6.79 1&, )

AR IR Z R KAWL 2 A, MstFRPray R, MEBEBFMEF R E

Ell~ﬂﬁ$feﬁﬁ 1 (5 K), tHHERKKWE 910 LG, & 1 6 1%,
Hh, MERFRRU ERKEBHBI R EZ{RE (B 3), 1I8ELHE, WEm 818

E &

INi Iﬂ

5

;

EmFER s Hip 1741~1800 FEH H BB EI 1 jﬂ627 fix ﬁﬁ 751~1760 4E |g]
LI RN 5.8 4%, 1790~1800 Fja] LB HAF 5.7 &, MAE 1890~1910 4F
SR AHEER T 8, 811, R SH/ME 5.7 BRI, —EHMHEEME

A

RiAB 24 &, B{ES 1741~1800 F[EI Y- FH{EH L3, MHEHIE 1.8 8 (kL 10 X), £
FABA G ER, FEFFMEYIM 18 U P AR ME W 18 42 b B MR R, )

19
2l 1911
Bt Ja] )

E

¥ e, HEA W ANRF5EAEEE ) Bl 1810~1840 A A F1 1880~1910 A f

S B AR L B

FhEA, WEH n;&b’%ﬁﬂﬁﬁ X 5 B B2 XU S

LI

3.3 BFERSENAN

d =

H T REREITRBIAACK AR, X 1711~1982 4E K9
o WUIREHIDHATLAAI, =MW

SR A B AT T T 3R 4y
S 11 T ﬁ‘*ﬁ?‘tﬂﬁ"i% ., 1N 34 (2.88

JM

+

IN

%,ﬁ3&ME%ﬂF$E#A%L

_) 6

j}‘

A—ANR N3 FERFEM, HpdE3 8 _fﬁ‘éﬂ]Eleo HHHE 3 ERE
E‘Eﬁwﬁm 11 4E A E A AR R BE BB 2 K PH B

g




710

L E

A

F 11 &£
21 14 Ff

B {ﬁﬂﬁ&%fﬁf

-
H

2’5;,

- 17 £

,: RIRZmT, [F]
TR, B2,
FEAR

¥

34 WZEEREMS El Nino $1¢|=

itk

- R W,

1 William H. Quinn Z&¢ &

bR ), 7

FZI

79 4F
éﬁﬁﬂﬁ*

_E

s =t

IR A&

~ (42.4%),

=1

— A E

___Aﬁ[lﬁl

1 K. K. Kumar —;“}AB‘J{?
T n] B8 A JR [

1Ef
VTDE

EHI 55

Y

29mH 20
Ew, B
iR

1910~1929 £

=/ Ak TS
Lﬂﬁéﬂ[‘%ﬂ(““
225 30 £
X PP 5S TI A
R i
=H —ERE
H, WL

N

-

H%E@%‘Ibbz/l\

% B H

EE

§
X — H:WJ%%'EEA_
1 2RI H

TSy

}\

P E

Z‘ﬁﬁ;

:_-.; Jf% ™ ]

20 4

i &
E@%"ﬂ W SEAF T
AN —E =

p—

2l

Al

4 HiwHiTie

(1) Fll

h\r

"‘lETJ Ay ‘i',

(2) F

j

=z

El Nino =

(4) /£ El Nino

4473

N

2=

yiich:

1%

Bz, M 18
W PRis, #1911 £

(3) — .ﬁjzjéj

W Lavle

HZE . [FBY, El Nino Z

ey
LIRS

J:

U5

= 1720~1950 4F
=T
453‘ 1H 16 £F
A1t R R 68.4%,

=AW

AL
Z f A

4k
3(.'.
2, XHIEE

N

A2
=3k in 5 H

Ep R 15 4k
CE] AR T IR El Nmo
HE 744
R 2, "TRERFF
i), FFA
X F ENSO Fii3
F—E B a1

1, miE— mlﬁf

DS EAR=F Y
3 .
Y IE:

B id & B A7
ﬂﬁmﬁﬁ
1 ) $2 e 04

]Z
TRk

‘%%ﬁ:ﬂﬂh
A 3R AT AT LA BA R B
SR PN 3 AN A S 0] 1951~2000 4F

t

M:L

=B A ic 52 B9 64 X El Nino =
i3 34 24 ERIE (30.3%), 39 4F
= (20.2%), ifEX 231
T ZE J 5.

=W

3%, XIS
ya = Q)
ﬁ@ﬁﬁéﬂm%k RIVIE 10 £

SSURIL
- [o] A% 3 7
150

T F A1t &P . El Nino &
B I8 55 B 42 ttﬁ'ﬂilﬁﬁ%i
RE 344F
4, it
:-% iX 5% B . El Nino

=17,

4 IZ

=4 ) 4 1
F I B,

20

CRY S

N Z=
FLLET

i

55 0 £

E T~ El Nino
E?ﬁ*l‘léﬂ*ﬁ?él*
22 i 3

7 50 SCHK

e L—l

RIS

1

V= IR X

7 B AW

—al.

+

——

#E 3 4F,

7#71‘*
-4 — € & El Nino 4,

A K,

e

11.3 4,

ERIEE, =
B ENS

34

961~2002 4
i

% B g B P
B E/J El Nino =

FHEMBRET
E 1810-1850 4E 4],

= = -
R 7

13.6 19,

ul

5

X BEEAHISE

A

~ 1
N,
ik 73 4

4,
ﬁ’%" (49. 4%)
LAT
= (3

, XX 3 55 3R &

’E

=, FATH
%FFE“JT

ﬁA

82T
"ENSO:

N g giokipi
SRR

=3k ENSO &

Eklbﬂil i
= 3 BX

, XF

I3 AL

TR

= a1

R L NN TESS

—I-

L

HI B TR,

=

HF0 11.3 £

——

X =T

2= FF

—fn

n"l

X —
*.

T 2

O =

Rk
= -A TN
B & I A7 7

IHE

)

1/\

Vj(l%
1 < Tk 55 3

7o 4
{45 £

A FER
& :1.3:[‘!—3 , TE‘E%?’F‘J"
A Bl
Yﬂ

. 4
e L

/

i}
R, XERE ENSO =
LI3k ENSO &

N R, XTHR:

XTz:T'ﬁi

,fﬂ*x—‘l-_
ok, {H15 3

i

AU AR BY F
2 == 1153

3 BT it

| B . 59 IR

12

N ZERIR 60 &
6%). EJEE% fE

= 1R
—EHEIT15 80%,
= (26%).

7]

2 e 25

i AL
A] gE AL K P
R‘“ﬂ’i’]‘ﬁﬁiﬁdﬁﬁﬁ HY R

e ) AH O< PE
4 4 £

1

\

.39-..

A

IT

0P

JL

[FESS
N Z=

3

27 ﬂf‘]ﬂﬁﬁ%ﬂﬁﬁn‘ :
=44 X
X5 I

E#II?

1=
mis

AT T %)

jz
A (8] A [7] =) 2R &

FIE— B #R 1R 47, ﬁ’F
=7 13 ¥X El Nino ?

0 4 TR ﬁfﬁﬂﬁﬂﬁﬁfﬁgﬂj 6 1~ ﬁ'ﬁi

l:
—

AF

451

-2 B

61 & -

=5 HW
H BTN ZE 1R

‘ﬁé-:

275,
(X
, FE
T /9
:'?%" 98
E ElI Nino £
*—ﬁu‘mlﬂﬁ,
F= I 15 B A
T B 45 R

A

179 4

——

BEE X A kK &

= hin 5 it b -
- YE R IE B K
7= B 7 X
b RA

J U

A

—

%ﬁﬂlﬁ
S AN

, A "I HE
fﬁl\léﬂ
1855
3

)

REBE MER L E R 1711~1911

BRI s B RIZN, B
ZEENIRE, 219
R R, X1

48

——

f

—.

J

;5kM@m%11
—%ﬁﬁ%ﬁl
j?_
- BH i U8 55 /Y B B

B9’

a

——r

AE

+ =

—

FEACPR)
ha,
i

-I-:

==Y

5

H. 1

A ’ e

A

B UL E 59K E ],

R

FH 25

FHE 3 4F S

- 06 B 7 W

B ERBRT BRFEX AL

T
-

J=
H

] HE A

B W) &

HYE

- ¥ =
5 HIEME—1Y

——

‘ﬁ“' i B2

iX Fl 1990 4




7 3] BREXE ARERNERRFIINE

E 5 H$ N 711
fRLLSK /) ENSO FENEE F XA WK R a5 2L, ol BEEIRE ENSO S LM E 2%
KB A E R TR i

BEREZEFRANKRFEEREZHEN, ATE, XESFSZMHEHFPRENIZEER
ZEEIE, TUAR—-FRREZAR, XRUFTESFEHNER, EIXNENREHREEH
AN E R R EREFENNELE, BREEVEHER, EHEIT RN D 0
%ﬂﬁ 5T P SR AR A B 22

S Z X #k (References)

[1] Zhang Meiliang, Yuan Daoxian, Lin Yushi et al. The record of climatic change from stalagmitein Xiashuilong Cave of
Xuanwei City since 46ka. Acta Sedimentologica Sinica, 2002, 20(1): 124-128. [#kX R, RiEk, KEH F. zHEK
4.6 HEELIER A FHREZICHE. TTRZER, 2002, 20(1): 124-128.]

[2] Yin Yong, Fang Nianqgiao, Sheng Jingfen et al. Lacustrine records of environmental changes during the last 57ka in the
Napahai Lake, northwastern Yunnan, China. Marine Geology & Quaternary Geology, 2002, 22(1): 99-106. [l 5B, 77 &
I, BB & cEPEAAMEBIRICRE R STka RIEFEL. WA SHE UL H R, 2002, 22(1): 99-106.]

[3] Zhang Zhenke, Wu Ruijin, Wang Sumin et al. Climatic evolution recorded by organic corbon stable isotope ratios 1n
Erhai Lake in the past 8ka years. Marine Geology & Quaternary Geology, 1998, 18(3): 24-28. [Kik%E, RI&, TH K
4. i 8kaBP ¥ =B HE XK R E A BVLREMEICFE. WHFEHIRS5E WO AR, 1998, 18(3): 24-28.]

[4]) He Yuanqing, Yao Tandong, Cheng Guodong et al. Preliminary analysis of climatic and environmental signals of a
shallow ice-core from a Chinese temperate glacier in Mt. Yulong. Journal of Lanzhou University (Natural Sciences),
2001, 37(4): 118-124. [ 7oK, Phill4R, BEW . ERWBRKINERKENIRIFMEEEHWEHFT. ZMRKEER
(B AR BL2ER), 2001, 37(4): 118-124.]

[5] Wang Caiyun. A symbol of upbuilding of summer monsoon and commencement of rainy season in the central part of
Yunnan province. Yunnan Meteorology, 1982, (3): 7-11. [F R =. BEHEENBITHWEA BN —TE. s EAZR,
1982, (3): 7-11.] =

[6] Zhang Yunjin, Qin Jian. The relationship between period of upbuilding of summer monsoon and commencement of
rainy season. Weather over Low Latitude Plateau, 1993, (6): 41-46. [k =¥, Z8l. EERNMNB Y S =mRNEAHEHH
XF. RERIERR, 1993, (6): 41-46.]

[7] Qin Jian, Ju Jianhua, Xie Ming'en. Weather and Climate over Low Latitude Plateau. Beijing: China Meteorological
Press, 1997. [ 8, IBEE, MAR. REHEXKSKE. L5 KR MM, 1997 ]

[8] Yang Yuda, Zheng Jingyun. Research on Evolvement of Summer Monsoon and Later or Earlier of Rainy Season in
Yunnan Province in Qing Dynasty (1711-1911). Historical Geography. vol.20. Shanghai: Shanghai Peaple's Press, 2004,
146-159. [k, R . B (1711-191)) zEHEEBRSEENNETHE: KRS FE. T EME, 5 20 #,
. B ARG REE, 2004, 146-159.]

[9] Xie Ming'en, Wang Yu. Stady in the standard of starting date of rainy season in Yunnan. Yunnan Meteorology, 1998,
(3): 6-10. [RHHR, TF. =z WEHHMAIRENDIR. =8 SE, 1998, (3): 6-10.]

[10] Wang Wenshao. Wang Wenshao's Dairy. Beijing: Zhonghua Book Company, 1989. [EX & . EX# Hig. JL5: h 4

/7, 1989.]

[11] Li Xuanzhou. Summary of starting date of rainy season in Yunnan Province and technique of extreme drought forecast
in May. Yunnan Meteorology, 1983, (1): 1-21. [ZE# . zHHEFARPAAARKTEIAR T E LS. s EREA,
1983, (1): 1-21.]

[12] Datum Department, Central Weather Bureau with the Institute of Geophysics of CAS: Chinese Precipitation Datum.
Beijing, 1954. [P R/, PR MR BEHART IR SHERZE. PEREKTEH. b, 1954.]

[13] Yan Huasheng, Xie Yingqi, Zhao Xiaoqing et al. Evolution law of dryness and wetness of Kunming in recent 300
years. Journal of Tropical Meteorology, 1998, 14(2): 119-125. [/~ 4, WM 57, & F 5. EWIL 300 FN R & X
LA, AR FER, 1998, 14(2): 119-125.]

[14] Liu Yu, Tao Yun, Long Chunhua. Circulation characteristic analysis on ealier onset time of Yunnan's rainy season in
2002. Yunnan Meteorology, 2003, 23(2): 11-16. [XIH#, M=, BHFE. =8 202 FWERENFTBFIESIT. =@
K%, 2003, 23(2): 11-16.]

[15] Qwint H. A study of southern oscillation-related climatic activity for A. D. 622-1990 incorporrating Nile River
flood data. In: Henry F Diaz, Vera Markgraf (eds.), EL NINO Histoical and Paleoclimatic Aspects of the Southern
Oscillation. Combrige University Press, 1992. 119-150.

[16] Ju Jianhua, Li Yan, Huang Yifang. Research of the influence of ENSO event on the short-term climate in Yunnan.




712 - s L 61 &

Journal of Yunnan University (Natural Sciences), 2001, 23(6): 439-446. [t 4, FH H{FH . ENSOEH N =mi
R EEZ MR, =8 KFEFER (A AB2EMR), 2001, 23(6): 439-446.]

[17] Kumar K K, Rajagopalan B, Cane M A. On the weakening relationship between Indian monsoon and ENSO. Science,
1999, 284: 2156-2159.

[18] Ju Jianhua. Research of the influence of ENSO on different areas of Asian monsoon. Doctor Dissertation from the
Institute of Atmospheric Physics, Chinese Academy of Sciences. Beijing, 2001. [Z2# 4. ENSO M T M E XK & K F #

XEZWEPIR. PRI ERF AT E L EA 83 JLE, 2001.]

Reconstruction of Series in Later or Earlier Starting Date of
Rainy Season in Yunnan Province and Evolvement of
Summer Monsoon in Qing Period

YANG Yuda', MAN Zhimin', ZHENG Jingyun’

(1. Center for Historical Geography Studies of Fudan University, Shanghai 200433, China;
2. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Based on year by year examination and correction of files-dominated historical
documents and verification of various kinds of data, the later or earlier rainy seasons in
Yunnan from 1711 to 1911 has been reconstructed. The analysis indicates that there are
obvious 1nterannual and interdecadal fluctuations in the starting date of rainy seasons in
Yunnan, as well as long-term fluctuations exceeding the interdecadal scale. It comes earlier
from the beginning of the 18th century, later in the 19th century and earlier again in the 20th
century. This reflects to a certain degree the gradual change of the summer monsoon in
Yunnan. There exist obvious quasi-3 years and 11.3 years cycles for starting date of raining
seasons in Yunnan, the quasi-3 years might be related to the El Nino's quasi-3 years cycle
while the 11.3 years being visiblely related to the 11 years cycle of solar activity. Meanwhile,
the dissertation finds that the El Nino plays a very important role in the starting date of rainy
seasons in Yunnan. The starting date of rainy seasons in Yunnan often comes later or
normally in the year of El Nino. However, in the period when such influence weakens
obviously, this means that ENSO may exert certain impact on Asian summer monsoon.

Key words: Yunnan; Qing Period; commencement of rainy season; summer monsoon; ENSO



