A2 55 2 W
2022 4£ 02 H

o o#H R

Scientia Geographica Sinica

Vol. 42 No. 2
Feb., 2022

TR, sz, MER. 1796—2015 4 SR I 2= MK 5 5 51 22 5 REE 40T [7]. HhBEAR}%,2022,42(2):314-322.[Yu Yingzhuo, Zheng Jingyun, Hao Zhixin. Re-
construction and analysis of rainy season precipitation in Chengdu during 1796-2015. Scientia Geographica Sinica,2022,42(2):314-322.] doi:

10.13249/j.cnki.sgs.2022.02.013

1796—2015 FE R B E=E/KEF T ERE SHFIES T

THE, AER", MEH

C 1. E Rl e B R 5 5 B YR 78 A/ R [ R 24 B Bl b 3K JE % B S E S st =, A6 1001015
2. RE BB KPR S E 08, b 101408; 3. bR H B[S BB A RA R, dbE 100043)

4

WE: FIHERN S H~Ho SRR Zokl, B T D 1796—2015 E4r HE N E MM R K RT A 45531
F W, 13 220 a [6] AR T 5 2= [OK B A 838 mm, 19 40 20~40 R4, 80 EAH] 20 tH40 10 4E4K. 20 T4
30~40 FACPE K2, 19 tHAHIF] 20 FF4L, 50~70 AKX, 20 42 20 FF4K, 50 FFACE] 21 W) FEK M, IEAE
1879—1880 FE KA T /D B 2 B R4S FR/KE 2 1) 10 a Jy 1832 4F. 1896 4F 1898 4. 1899 4. 1903 4,
1907 4 1915 4E 1921 4E, 1937 £E A1 1947 4, /D[] 10 a 4 1814 4E. 1838 4E. 1865 4E. 1868 4F . 1869 4.
1872 4F, 1930 42, 1939 4F. 1970 £EA 2002 4F . SRR ZPE K BAFTE B 1 50~75 a JAIA, AP ERFRY
(Pacific Decadal Oscillation, PDO) 84U 7E 50~70 a 5 5 L AFERR A A, H S L —HEXZTE JERFILE
FEVER BRI R IR E (SST) L 44 E MK FRIE K T VE R SST HAF AR BGR A Ful 52, SST fmiE (A, FIZ K

M (Z),
FESHES:FI1299  XERFFIRIE: A

AR AL T A E P R Hb X (102°54'~104°53 B,
30°05'~31°26'N), Hi4bPU 1| 2 Hh 75 5 75 56k = )5 AR
%, J& Ty 2= KA, DU ZR4 B, [ AR,
LB 7K 5 52 AR 0 28 IXUR g I 2 X ) 3 [) 2 e,
FE [ KB 299 900~1 000 mm. [ 7K &4 20 A i
A5, Hod 5~10 Ao ZEY, A K E R
85% LA b, Rl 7~8 HRIM & NS, L%
SERRKER 1/2; 10 11 AZRIRSE 4 ANTZ. 154
RBR R b, AR 20 tH22 70 SEAX A 3 DL B 7K
Wz, 1M 90 FARAK LLG &2 W™, it <%
ML AG T 1906 45, WD Hb &7 T B ER~F- 22 4
FER EHE", HBERZF A, 1951 FFELUEA
BA e B 2 M B K 3 o AR T LS AR K
2 D T s AR 2 R DA B R K
BF 25 AR LR AIE S 28 K, TR 2 W 5 4R AR bR
JUBESABABEAS A2 15 47 76 A 8 IR R A SC ML, R ikt

WoRR B 3 2020-11-12; 43T B #3: 2021-04-09

CEHE: 1000-0690(2022)02-0314-09

B FEE A BRSO+ L B

75 R X WS A H AR SRR
B, WEFE N G LR X 2 SRR 4 P R SR AR
Fabr k52 7 SIS A g AR A0 o s AR AP A
W L b X 0 P K R A 5 RS BOR, 7RI 2 400
ZAE R R KAFAE 6 AN BRI S0 HA A 5 /MR
W, e 17 g i)+ R RF S A i, B K
ARUAFAE T ZE 1R 3~5. 60 Fl1 79~85 a e 47 484k Ji] 31
T A T BCAR LA ZR 1 2 R 7K g i 4 5 80 7 41"
TR, PN KAE 14 tH 2 s 55, H 1400—
1650 F 2 R E KPS ANE . Br 1 HRUESE, S
fige 2% 25 R F g 58 SCHR B8 R Cln 7 76 SiEsg SE
B, 37 7 45 AR TE N 1) 2 A0k 1470 42D
Ko RO R S Gy AN (R R L 3 B
AR SCHRRT 52387 PR I00 00 9 8 0 5 55 20 26 Ak 26 T
JE 1 A, 5 SRAN S T R M X ) TR AR AL R

FHEMA: [Hx HREIER ST H (41831174, 41671201) % B . [Foundation: National Natural Science Foundation of China (41831174,

41671201).]

FEF B THH(1993), Lo, YLIE M, 8L, FENESFEBWH A . E-mail: yuyingzhuo@qq.com

EWSEH: M EH . E-mail: haozx@igsnrr.ac.cn


mailto:yuyingzhuo@qq.com
mailto:haozx@igsnrr.ac.cn

2 THEEE: 1796—2015 4 A N ZE MK & )7 51 8 i3 S5 HHIE 0 A 315

i, TIESHURE EMC SR A4 &, TR R KA
2 R AR AR i B K AR

DUAE T [ B 28— D SR RIS AW &
SRR, LR T R E S H (1736 —
1911 525273 AN 55 Cb XO B K B K AR H AL B
NS IR FE CRA o RO~ R BRI R IR, BRI ~F)
FRA S SR (T 40~ %%, s e M — AN B GE
ORI S ZE) N B K AR RRAE™, BT T E
i RBEKBFF . O 58RI Rk,
T R LI 17 ANk AR F
U 8] X 2 B 2, KV R X
MERY " &5, A AL B AR R KX K AR A 1)
(A1 SR PR AE SR (1 1 At

76 T Hb X Y 5 43 il s LA 1796 4F DS #x
NEE, FHo 5 A SR N SRS L 2000 R4,
B HVEANZE 4 T BE/K H A BB K I EL B85 H
T R AR HL X TR W7 910 A SO DLW
L or NIRRT TORE, A 1796 4 LK R HRE A BE
IKE P, %45 RAMEA BT #87 B AR b X % 7K
(AR BR AR AR, T HL 5 2R 0 2 X5 5
AT FIREEG, IR A3 HT 90 & 22 KR K
AL B0 B K s ma R A T B R AN .

1 HRSTE
1.1 BRWESTie%

W5 ~F R R R E TSR ZE . &
LA TR EiiRs. B RS BHEAR 2, WA BN
A RE KR R RO IO R A, Rl
DL AT B ) B4 HEAT 2R ™. AR ST

TSR HI VY S R i X (it A2 HE I 45 380 RGAT

CHERHTORY RSN 1 AT, 1736—1911 £ 3%
A 2616 YR, FHH =R 15 . EHHF
HokE, STk R, P 1a 230 £,
B GUREZEAE [ WHE B D, A 4 1R 7 4.

AN [ 3 BT O 55 20 ~F o B K4S B e 801
A AT X Ao iz B4 1) 3 B P Bt PR K 2 55
(1 5E PEHG IR, A — 4y BARFEK B 8L, 5
FE B RO ie %, ez PU 1749 ) “ANE
DASKIEZE 15 W 2, A8 I (a] H 15—k, #]

®1 W)IEWEITERTY RREOFHRST

Table 1 The number of entries in the Yu-Xue-Fen-Cun record re-

lated to Chengdu in Sichuan Province

F5 bRy FRva O REHEL R

e 1736—1795 60 425 7
B 1796—1820 25 313 13
I 1821—1850 30 412 14
&S 1851—1861 11 217 20
&6 1862—1874 13 221 17
S 1875—1908 34 1016 30
=t 1909—1911 3 12 4

W Eg 1736—1911 176 2616 15

LW\ H G RLRBH B A 205 21/7, R EDRE
FEEAF RNEE" ¥ . IR EE NN FEILR T
Foe 7K 1 A E SURT IR B, 0 23 53 B A B 7K i B2
() SC IR, W R —4E (1797 45 “ T A il
MESNHLSE T —H. 9 =H.%+H. +P/HH.
“H. S5 H (25, 27/6, 4. 8. 14, 16/7) Bl
HBMCAMIE"® o B LR K3 iz A
B K IR B 25 4, 3= )\ 4 (1858 4E) 11 A
(11/6-10/7) “ AR PP B 24T B IR, Fu#B Rk,
K7 o [FIRE, 52 PRH LR ER T B /K H A
U 8 Bl %, 10 B BUEFE 7K 22 55 1) 5 P4
B, g R+ — 1806 4E) “ H (14/8-11/9) LA
SRR AR G 2”@

FH PG AP [ R S 1X, PG e R X I i
RIEFEFE RN 57 AL WIRAR, ZMBER D, N
BAARXS Tl o HA T WA~ 5 “F 0" W
W SRARD, R AR ME 22 2R 3 th X Bt 9, B4R
FBE K NS IR FE R s R K &= . SR, B 5%
JRICHE (1796 45) B4 =+ =4(1907 4F), LR
W25 2 ~H il s ot TRk H BB K IR A
NIES: H AN 254k, HA KXW ZE(5~10 AD R
KHEAC R TEL 40%. UHE AR SHEZE
x5 2, RO R K B B B R T b
e R AR IR B K B, H G006 R0 B L5 2B K
FEFEE ST T3 1K N RS I B3 K R 4
HI HH HILLE W 2 01 1R) (1951—2015 4FF- 2 7R Z= 7K

@ PUIREERR . B2, 6 5, Boke —4E AN HHHA737 48 7 H 23 FHDZER.

@ DYNIATEE AR, BRI ZET, 35 334, B8 4EENH T HA797 4E 8 H 14 HDZER.
@ NS BEFRE. BENENH ZHIIH 1858 £ 8 H 3 H)ZER.

@ DU)ISBE R, TRIZEYT, 45 403, AR+ —E /AP H (1806 4F 9 A 21 H)ZER.



316 i i

oo 2%

B AEN 88%), MZEF/KINZ XA
EX SRR E R, R R R I, P FE R
K H B R B0 A S, DLE G T4 (1824 4F) 2K
o, 44 DY )11 48 30 AR I 2 B /K S R s Y
HHI— 75 Jus =0 )\ 7123, 28/4, 1,54 10,
/5% HIEEW AKX YL “IHIY A Y —. =,
fis s P ek R T (22, 24,
25.26.28/5, 1.4, 7. 11-14/6)% H 3G/ + " @,
“HAYI— = B\ L A
& (20022424, 26,27, 30/6, 3. 9. 11-14/7)
SEHIEN O NAYI-ERHH KB\
+— 2+ 0 (20-24. 26. 27/7, 30/7-2/8) %% H 315
MO “BHYIN )\ EEARE I
+=. =+ (23. 25, 27/8, 2-4. 9. 10/9) %% H 15
(AN SN AN = I 7] Ek N 1 ol i o) P
£ +H=017-21/9, 3.5.7-9/10) 2 HHAFH X @
“QOUAYI +— T o = — =+ =26,
27.31/10, 1. 6. 71D HBRAW" 7. Kk, &
SCIR BRI A BEK H 30X — 4847, R 1796
FELSKIN R K ET A

TELGE T G I S 2~ RS %8 P i 5 ) Bk H 4R
B, B3 s B AR K 5, i — 55
A AR 7 A BEK IR B AC 3, T B g — 4k
NN DA BEK H B TRR B K UCEORT H 50T Ry
FAEE, BT LA ELARBR K H AR % B8 AR 77 H ST B
A D3 H RS A T A B K B &L, & M geit 4
i A BEKE L, Figte B A A . 5
FE v, 2 8] Hh g A R, (E D ZE 4R AN ], 1254
P25 H BT & 0 0 T s A S DR Ao ) — Aoz
ZRNHESLL T
1.2 BUAREEE

FH T 25 2 X AR I 5 A b S R R 42
BEARCAR(1951—2003 4F) FRIT.(2004—2015 4F)
iZ H P 7K & Chttp://data.cma.cn/dataService/cdcin-
dex/datacode/SURF _CLI_CHN_MUL DAY X\1907—
1950 4 B0 IZ H B K &, DL 0% [ 7R 22 4% F1) I
KA AEHT 58 5 0> (Climatic Research Unit, ] #5

OPOOE®O®O

CRUEBEA 1901—2015 FE 4=k 0.5°x0.5°H b [*4
AR S8 dE4E CRU TS4.03 (https://catalogue.ceda.
ac.uk/uuid/10d3e3640f004c578403419aac167d82)
W IR H BEKEE . BTSN T il sk AU
21911 FCEG =), IR s EdE K
ZUET 1951 45, S T FPRAES s B /K 5 A (1) i 4k
PRI SEEE M, SR CRU SR AU 4 H 16 H K 2
Poxh i AQH = BRI I Bt AT B . T AETE AN
1951 FELLJE, D012 T AR AR I H B K B sz
SEZE A H K& S BEK B #0810 5 RE, I BE
INEEA R TR

2% H B K & 8 b, BT R Rl R
(104°01'E, 30°40'N, ¥4k 506.1 m, & ¥l'5 56294)
10 3% B BN 1951—2003 4, B I F ¥R VL 3l
(103°50'E, 30°42'N, ¥4k 539.3 m, G ¥l'5 56187)
LK BN 2004—2015 4, 24 T T2 AL 1951—2015
CEIE SR AW B, AR S0 AR AR T % H K
BT T RREAR T RIGA F K, RILE 0=0.05
(1) 302 35 1 K B35 H B E S E R T 223 0 . 3
2853, AN CER R LV R R K 2 B RE 8 BB
He A, HETR R IR H K SR TRME K 2 2015 4.
1.3 [KERTE
1.3.1 1951—2015 8 H /K& 5 oK H 8 5%
2N 1796—1907 E[F/K B E

FIFH 2800 ZE Rk, St AR 19512015 3%
H K B85 Bk A7 A % o dr, @ Sral 1T
KB B FE . AEGE T 28I Bl bl 2
& H K BT, &3 A /T 3 mm fREKH
o JRRA LI 3 mi: — 2 H B ETE AR NA
5 AR, B0/ ) H R 7 B HE DL PO R AR 0 38 s —
TR TN ZE PR K &R, B/ B H FEK & X R K
TR /N, W0 A X S, J 1 2 9 55 B K
H H5FH B 7K B AR OGP s =2 TN S 40 ~F7 1 B/
RN (4 32 mm), BT RC—27
LR IEAZ W, Ao g st W= BRI &R
Gifi 72 o (BAEGETH SRR BN, 5084 R LS v
B, HAET 3mm DL HBEKE, BIFEH R

U B RRAEZE T, A 124, e HEFEPYA 7 H 1830 £ 6 A 6 H)ZER.
VOB s, BRI, B 124, R TE R A - =HA830 4 7 A 12 HHZEH.
VU DR s, BRALZEPT, B 124, Y6 H4ESH Z /S HA1830 45 8 H 14 HDHZEH.
U R RIEZE T, A 125, LA \HHI=H (1830 4F 9 H 19 HDZE4H.
PO B F s, TRILZRPT, 4 125, 4 )\ A =1+ H 1830 4£ 10 A 16 H)ZEHR.
PO B F s, TRALZRPT, 4 125, TS AR H (1830 45 10 A 26 H)ZER.
U B B fRAEZE T, A 125, e H4E-F A AU H (1830 4F 11 A 18 HD)ZEHR.


http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
http://data.cma.cn/dataService/cdcindex/datacode/SURF_CLI_ CHN_MUL_DAY
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82
https://catalogue.ceda.ac.uk/uuid/10d3e3640f004c578403419aac167d82

2 1A

TS 1796—2015 4R 2= [ /K 87 91 B SR 20 B

317

B 7K S 1 ORI LR Bk B AT B

FCHS 1951—2015 2% H K E S5 KH
AR 1 AT, 5~10 H 1932 A Bk H %L
5K S A IC R E5 710 0.68. 0.64. 0.44. 0.59,
0.76 A1 0.74, ¥fgiE L 0=0.001 15 E MK .
Uk, AT CAR A dp s 3R T 5~10 H % A K&
5 A BEK H B — oL Mk R1E 77 72, 3 i g pk
HE R 2 (5~10 H ) N IE H IR ZE R K &8 & FH 95%
BEXHE.

1796 LIk, G & A B CEdE 42 2« DY )1
LS R Y AN N N A = E
—ILH 2191 1, HPUAE SR 85%. #EEKTT
FEE =+ = (1796—1907 4F)ic S8 58 %
AL E 1796—1907 4 4% AT IA T k5T H Bk H
HE WK E .

XFF1951—2015 4, JRE XN B 2K &
AT DL UL A B RA, (RO T ARE P S
S 54 (1 35—, AR SC G IAR H B K B 5

Ak

asH

R=0.68, P<0.001

H K HBud

01 1 1 1 | 1 0
1950 1960 1970 1980 1990 2000 2010 2015

F4y
540 18
¢7H R=0.44, P<0.001
450 | 16
14
=
E 360 1 12 2
50l 10 @
s s 5
m 180 16 =
4
9| !
2
0 L 1 1 1 1 1 1 0
1950 1960 1970 1980 1990 2000 2010 2015
A
360 18

e9 R=0.76, P<0.001 |1

4

H 7k &/mm

i 5~10 H & H it 3 mm BIFEK H 3 I S g
AR SRR i EINEp o d TS Y =
1.3.2  1908—1950 4ER&/K H 2

1908—1950 E i/ [ /K H BB, Tk H %
K H B i K &, TR kD e B A R 2 R K
s MR . T IRFET A E S, ARk
CRU R G 504 42 A0 & AR sl A 1 % £ (1040~
104°30'E, 30°30'~31°N) H B 7K i % e #1822 %
IKEHEATERE . BB 1907 4 5 HITEEA HBEK
ML B (b 1911—1923 4E. 1926 4E. 1930—
1932 4E 3L 18 a I Z A HED, 1951 FELUEH &
H B K W00 248, # 1907—2015 4 /i 2= CRU #%
R K B 5 ARl A 2RI B K B AT AR G TT
B, RIHKRBON 0.64, F13E T 0.001 &35 MK
PR, —E M —n R AR R RIE N
y=1.33x-276.58. FHH y FRR AR W 2= m B K =,
x fRFE CRU #5448 b sl BT e 4 i R 2= K &,
BN mme %7 R0 H T E A 1908—1950 4F (1)

—e— AFKEH

1
R=0.64, P<0.001 |

b6A

g 240t

m 120

OI 1 1 1 1 1 1 2
1950 1960 1970 1980 1990 2000 2010 2015

Fh
540 18
R=0.59,P<0.001 |,

—_
~

450 N 6
\E 360 |- ‘1 OV ° 1 g
570 ' 4 z
2 gV . \0 \ \ 110 %
o' 180 - / . ' 18 &
m ° . ]v 0 #l p m

90| 1,

0 1 1 1 I\ 1 1 1 1 2

1950 1960 1970 1980 1990 2000 2010 2015

4
120 12

f10H

R=0.74, P<0.001

100

—
(=]

80 |
60 |
40 |

VRN ZNEE O

20

1 I 1
= [ — (=) 0

0 L 1 1 1 1 1 1
1950 1960 1970 1980 1990 2000 2010 2015
F4

R 3% J 17K 1 85 B KR AR O 2 8

K1

AT 1951—2015 M ZES H K25 KHE

Fig.1 Correlation coefficients between precipitation days and monthly precipitation in Chengdu for the rainy season
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Fig.3 Rainy season precipitation anomalies in
Chengdu from 1800 to 2010
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Fig.4 The changing rates of the rainy season precipitation
in Chengdu during 1796-2015

43 ) & 1869—1898 41 1858—1907 4=, N [# ik
RIEPE 30 a F1 50 a W23 54 1902—1931 4EF1
1896—1945 4%, Ja & B E 1 & B (A B . 78
B RBE b, BRI 2 B /K 7 A T8 R A S 1
A, JE BTG, B JE N A, AR E R
FEAU 50 TN 1863 4F o B /K 38 i % g PR (1)
100 a & 4E7E 1808—1907 4E, A 2.1 mm/a; 1fj K &
TR g PRI 100 a M K ETE 1896—1995 4, A
-2.5 mm/a.

X ECER 1796—2015 4F [y 25 [ /K & )7 51 3k 47
INBAY T, S5 R OR, 7E 95% BAS K b, RE R
Z5 [ K B AFAE L 10 50~75 a A W] /NI Th R
R, BH I ZEfR K B AE 1890—1920 A7 1E &
) 2~3 a I, M AE 1885—1960 4EAF1E . 1)
12~20 a i L7 380K ES A8 S av 10 as 15 a.
20 a, X 1796—2015 4 1) 5% 4B w1 2= [ /K & 7 41 it
T BN T K56, TH 51T 2 ET B =P K & I 1
RN 1879—1880 H:(95% BAR KD

WBAk, T TR RS I 2 [ K B 1 T R R R
[RlF-029, o B 7 41 5 A Bk R I S (SSTY #EAT
TEAH OG4BT o N 38 B SR v R OK AR B )
(NOAA) $& it 1 =% [A] 43 #¥ Z  1°x1°¥) COBE-
SST2 ##E 4 1850—2015 4E4FRF H SST #%Z&
VL, BRREHFE(2~4 ). BZE(5~7 AD kK



320 i i

Z2(8~10 H)\ £ZF=(11~RAF 1 HOIF SST, 44
S B A S H I 1851—2015 4F R H R 2= 5 K &
o E— AT NIRRT CYEE R YK
ZE A ER SST BEATIEAH ST BUAR I =K &
5 F— A FE NIEKERNACE B SST # 2
I I AR 55 R (P<0.05), R H 5 ¥ HERF
FAKZS 10 745 T8 P2 SST A7 LE B3 (1) b % 9
o I, E—FAFEE YEREILEE AR E
AKFPER SST i BE (A i, 2= /K 2 A 1 i /b
(). W MHERIXIRTE S F R R K, B
IR, (ERZVE R/

(7] B, e A ) s A T 2 7K B R 1470—
1998 4 3% 4F K - ¥ 4 AR bR 4k % (Pacific Decadal
Oscillation, PDO) 547 51" #E4T AH 5% 73 #r, 3N
1E 50~70 a A /] b, SESRZE %K & 5 PDO F5 44
FEAE B B A AL, AH 5% R -0.68(P<0.001), BJ
PDO 4b T % CA D A AL B, o #8 WY 2% [ K & i 2
(). Mo AWIRER, £ 50~70 a RE I, PDO
PLAHE AR R K 2 R A O R &R, H PDO BEALAH
B, Hp 2R I R BN R B AL R R R
ARG SR, PDO 154 Z AR st g,
L S #8441 FH AT R SR AR — 2L
AR I TG 25 A S A AR X L 3 i o B A4
FEHLEEAT RN IR,

3 SivhHRE

AL HE T BB L IX P AR S 43~ il S A
A EHE, CLA BEKH O E B4R bR, BT
1796—2015 FERA R ZE(5~10 ADEKE. A E
TEERWTT

FCHR R Z5 K B AE 1796—2015 4R B,
ik 2% 220 a [H], )M Z=FEKE Y 838 mm. Hrh
19 1 28 20~40 4%, 19 20 80 4E X F] 20 {2
10 £EAR. 20 tH4d 30~40 FARE KM Z, 19 4]
B 20 4E4C, 19 22 50~70 £E4X. 20 fH 22 20 4E4X.
20 tH 28 50 = AX 2 21 48 W B K 2>, HTE
1879—1880 “F KA T HAD R Z HH B R . 7£
10 a JUFE b, B K & 389 f D i i B B 7
1939 —1948 4, T 9 /> d5 B 19 IF B ) 30 76
1829—1838 4 fE A RE b, BUAR Y FEf K AR
T 2R PO RN, AR, R L AR R
R IERF U Fb N 1863 4 H B Th il R b
f] 100 4F K 4 7E 1808—1907 4, N 2.1 mm/a; Ifij

oo 2%
TR E R B R 100 a ] & A AE 1896—1995 4,
N-2.5 mm/a.

AR W 2 B K B AE AR B B 50~75 a JA
FI PDO 7£ 50~70 a {5 5 b 47 75 803 (1 41 AH %,
PDO 4b T CA DML, AT B 2 B /K A3 1 i
M(Z) . XTHGTHEE RIE TR, BB ) TN 2= P8 K
5 b AT P REILEEFR SST, 54
TR IR ZR I AR T8 KPR SST A7 7E R 1)
FUAEDE, SST MRIECGAOR, ZEF/KEAEMA MWD ().

EAF R RZ, 207 5 R A B 1 )5 BR 4 &
T EREKGRET ZRBERENRM, 1796—
2015 4F, JlHR B 2= K B I EAEE£99.3 mm )
AHf e eV (95% BAZ X 8] o R FH =
R K R i ke LA 1) R, 7 5 RE L A SR A
Yo T3, A TR — 4248 7w Hh X W 55 5 ~F
103, 75 2ol P R B TAE, NENE T
ZE NG R ZE X 0 R -

B R (References):

(11 BHBAE A4, B4R 4 2019) M. JHL#R: B4R 44t 2019.
[Chengdu Yearbook Press. Chengdu yearbook(2019). Chengdu:
Chengdu Yearbook Press, 2019.]

[2] #&AGAe. PGB AREM]. dE Rt SIS AR AL, 1991, [Xu Yuhua.
Climate for Southwestern China. Beijing: China Meteorologic-
al Press, 1991.]

B1 HEAZE. PEEFERNER R ML A SR
fif 41, 2018. [China Meteorological Administration. Monitoring
indices of rainy season in China—Rainy season in Southwest
China. Beijing: China Meteorological Press, 2018.]

[4] PR XS AL PG 1 o Vo 5 2 DA 42 D g XA SRR
PR S PSR E M ZE R BT ZEM]. JE5t S G HRRAL, 2013.
[Committee of “regional climate change assessment report for
Southwest China” . Summary for policymakers and executive
summary of regional climate change assessment report for
Southwest China. Beijing: China Meteorological Press, 2013.]

[51 XU#hle, %R, BlE, &, 30 SSAER Y )1 & <% 1 IR A8 40
AT I]. VUK S SR (E AR RR), 2013, 35(1): 138-
143. [Liu Jinlong, Xu Gang, Yang Juan et al. Climatic vari-
ations of dryness and wetness in Sichuan Basin during 1955-
2009. Journal of Southwest University (Natural Science Edi-
tion), 2013, 35(1): 138-143.]

[6] ZNl EARZERENBNINHIZELD. WK%,
1992, 2: 48-54. [Li Maogang. Meteorology observations in
Sichuan from the late Qing Dynasty to the Republic of China.
Journal of Sichuan Meteorology, 1992, 2: 48-54.]

(71 ZRIEZ, 953E, MRiie, &5, 04 b X 4ttt SR A A BER ).
Bk 5 #F 57, 2009, 37(2): 163-169. [Zhu Zhengjie, Su Fei,



2 1A

THEEE: 1796—2015 4 A N ZE MK & )7 51 8 i3 S5 HHIE 0 A

321

[8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Chen Jingan et al. Holocene climate changes in Southwest
China. Earth and Environment, 2009, 37(2): 163-169.]

Rt MY, BRI, SF . RIS I R E L &
4STAE [ K AR 4K 3 2 [9]. B2 JE AR, 2013, 58(11): 978-985.
[Gou Xiaohua, Yang tao, Gao Linlin et al. A 457-year recon-
struction of precipitation in the southeastern Qinghai-Tibet Plat-
eau, China using tree-ring records. Chinese Science Bulletin,
2013, 58(11): 978-985.]

WAk, BRRR, 3B 5L, & | PR A Il M =R E X
ANUK AR 46 [7]. H R R 22, 2013, 33(5): 629-634. [Yang
Xunlin, Chen Fahu, Yuan Daoxian et al. Climate change during
Little Ice Age with high-resolution stalagmite record in the
Three-Gorges Reservoir Area. Scientia Geographica Sinica,
2013, 33(5): 629-634.]

GRS GRARE TR, I T A B A AR M. b
Il M B H R L, 1981, [Chinese Academy of Meteorological
Science. Yearly charts of dryness/wetness in China for the last
500 years. Beijing: Cartographic Publishing House, 1981.]
skAE xR (P EDE R AR B A B & ) SR A
(1980—19924F)[J]. L, 1993, 19(11): 41-45. [Zhang De’er,
Liu Chuanzhi. Continuation (1980-1992) of the “Yearly charts
of dryness/wetness in China for the last 500 years”. Meteorolo-
gical Monthly, 1993, 19(11): 41-45.]

TR, 2R, G (rp B T AR A AR
ZR40(1993~20004F)[J]. B2 F AR 4R, 2003, 14(3): 379-384.
[Zhang De ’er, Li Xiaoquan, Liang Youye. Re-continuation
(1993-2000) of the “Yearly charts of dryness/wetness in China
for the last 500 years”. Journal of Applied Meteorological Sci-
ence, 2003, 14(3): 379-384.]

Hao Z, Yu Y, Ge Q et al. Reconstruction of high-resolution cli-
mate data over China from rainfall and snowfall records in the
Qing Dynasty[J]. Wiley Interdisciplinary Reviews-Climate
Change, 2018, 9(3): 111.

OB, Mz, BN 173648 LIk 22 AR b 5 Rkl
FRIIAR DS 3 (7). HhEE 224, 2003, 58(5): 735-742. [Hao Zhix-
in, Zheng Jingyun, Ge Quansheng. Climate change and harvest
in Xi'an since 1736: The high-resolution data derived from the
archives in the Qing Dynasty. Acta Geographica Sinica, 2003,
58(5): 735-742.]

s, MR, A M. \LR17364-RIEF: MK E# L HA)
BT ] RE S HEEHE 5L, 2004, 9(4): 551-566. [Zheng
Jingyun, Hao Zhixin, Ge Quansheng. Seasonal precipitation re-
construction and analysis in Shandong Province derived from
the archives in the Qing Dynasty since 1736. Climatic and En-
vironmental Research, 2004, 9(4): 551-566.]

Zheng J, Hao Z, Ge Q. Method for seasonal precipitation recon-
struction derived from snow and rainfall archives in Qing Dyn-
asty: A case study in Shijiazhuang[J]. Progress in Natural Sci-
ence, 2004, 14(8): 738-744.

Zheng J, Hao Z, Ge Q. Variation of precipitation for the last 300

years over the middle and lower reaches of the Yellow River[J].

[18]

[19]

[20]

[21]

[22]

[23]

[24]

(23]

[26]

(27]

[28]

[29]

Science in China Series D-Earth Sciences, 2005, 48(12): 2182-
2193.

Ge Q, Hao Z, Tian Y et al. The rainy season in the Northwest-
ern part of the East Asian Summer Monsoon in the 18th and
19th centuries[J]. Quaternary International, 2011, 229: 16-23.
Ge Q, Guo X, Zheng J et al. Meiyu in the middle and lower
reaches of the Yangtze River since 1736[J]. Chinese Science
Bulletin, 2008, 53(1): 107-114.

FERT, ke, X, 5. 3 2230047 [F 74 R 5 AR Al X Y 2
UHIAAS AL HFAE 1 LR FE 0], 26 DU £0 A 9T, 2021, 41(2): 389-
397. [Hao Zhixin, Zhang Liang, Liu Yang et al. A comparative
study on the characteristics of rainy season in Southwest and
Eastern China during the past 300 years. Quaternary Sciences,
2021, 41(2): 389-397.]

Tk ARz, HhE PSSR AR M. R LD AR RR H AR A,
1996: 533. [Zhang Piyuan. Historical climate change in China.
Jinan: Shandong Science and Technology Press, 1996: 533.]
Tao S, Fu C, Zeng Z et al. Two longterm instrumental climatic
data bases of the People ’s Republic of China[DB/OL].
ORNL/CDIAC-47, NDP-039. Carbon Dioxide Information
Analysis Center, Oak Ridge National Laboratory, Oak Ridge,
Tennessee, 1997.

FRAE L P EZTER R EEM]. B LA HEE R
#1, 2013. [Zhang De’er. A compendium of Chinese meteorolo-
gical records of the last 3000 years. Nanjing: Jiangsu Education
Press, 2013.]

TR, W, R AR, 5. PR X AT R AR AT
Je FowT e JE A 4y A (0] K AR, 2016, 40(2): 311-323.
[Zhang Guwei, Zeng Gang, Ni Donghong et al. Decadal shift of
autumn drought in Southwest China and its possible causes.
Chinese Journal of Atmospheric Sciences, 2016, 40(2): 311-
323]

KA, PR, AR, A B ORI RE PRI R IR R
A B H o e e 3 X 2R R BB IS R [T, A R,
2012, 28(2): 145-156. [Li Yonghua, Lu Chuhan, Xu Haiming et
al. Anomalies of sea surface temperature in Pacific-Indian
Ocean and effectes on drought/flood in summer over eastern of
Southwest China. Journal of Tropical Meteorology, 2012,
28(2): 145-156.]

Wang L, Huang G, Chen W et al. Wet-to-dry shift over Southw-
est China in 1994 tied to the warming of tropical warm pool[J].
Climate Dynamics, 2018, 51: 3111-3123.

Shen C M, Wang W C, Gong W et al. A Pacific Decadal Oscil-
lation record since 1470 A D reconstructed from proxy data of
summer rainfall over eastern China[J]. Geophysical Research
Letters, 2006, 33(3): L03702.

Yang Q, Ma Z, Fan X et al. Decadal modulation of precipita-
tion patterns over Eastern China by sea surface temperature an-
omalies[J]. Journal of Climate, 2017, 30: 7017-7033.

Hao Z, Zheng J, Ge Q. Analysis of precipitation cycles in the

middle and lower reaches of the Yellow River[J]. Journal of


https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1360/03yd0392
https://doi.org/10.1016/j.quaint.2010.02.025
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.1007/s00382-018-4068-8
https://doi.org/10.1175/jcli-d-16-0793.1
https://doi.org/10.1007/s11442-008-0017-5
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1360/03yd0392
https://doi.org/10.1016/j.quaint.2010.02.025
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.1007/s00382-018-4068-8
https://doi.org/10.1175/jcli-d-16-0793.1
https://doi.org/10.1007/s11442-008-0017-5
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1360/03yd0392
https://doi.org/10.1016/j.quaint.2010.02.025
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.1007/s00382-018-4068-8
https://doi.org/10.1175/jcli-d-16-0793.1
https://doi.org/10.1007/s11442-008-0017-5
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.1360/csb2013-58-11-978
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.7519/j.issn.1000-0526.1993.11.009
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3969/j.issn.1001-7313.2003.03.015
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3321/j.issn:0375-5444.2003.05.012
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.3878/j.issn.1006-9585.2004.04.01
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1080/10020070412331344251
https://doi.org/10.1360/03yd0392
https://doi.org/10.1016/j.quaint.2010.02.025
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.1007/s11434-007-0440-5
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.11928/j.issn.1001-7410.2021.02.08
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.3969/j.issn.1004-4965.2012.02.001
https://doi.org/10.1007/s00382-018-4068-8
https://doi.org/10.1175/jcli-d-16-0793.1
https://doi.org/10.1007/s11442-008-0017-5

322 LA 42 %

Geographical Sciences, 2008, 18: 17-25. monsoon projections constrained by the interdecadal Pacific os-

[30] Huang X, Zhou Tianjun, Dai Aigu et al. South Asian summer cillation. Science Advances. 2020, 6: eaay6546.

Reconstruction and Analysis of Rainy Season Precipitation
in Chengdu During 1796-2015

Yu Yingzhuo'*’, Zheng Jingyun'?, Hao Zhixin'”

(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences, Beijing 100101, China; 2. College of Resources and Environment, University of Chinese Academy
of Sciences, Beijing 101408, China; 3. Beijing Geoway Info-tech Co., LTD, Beijing 100043, China)

Abstract: Chengdu (102°54'-104°53'E, 30°05’-31°26'N) is located in the region of southwest, and on the east
edge of Tibetan Plateau, where the precipitation is affected by the South Asia monsoon and East Asia monsoon,
and rainy season is concentrated from May to October. The meteorological observation was started from 1951,
which is too short for revealing the decadal to centennial climate variation. Thus, it is important to reconstruct
long-term precipitation series in Chengdu, and also it has great significance for not only recognizing telecon-
nections of precipitation with climatic modes, but also analyzing the long-term variation of Asian monsoon
subsystems and their impacts on precipitation. There are abundant Yu (rainfall)-Xue (snowfall)-Fen (Chinese
length unit, 0.32 cm)-Cun (10-Fen, 3.2 cm) archives reported to the Emperors by officials in the Qing Dynasty
in Southwest China, which recorded precipitation dates or event frequencies in Chengdu in detail, providing
important data for the reconstruction of the rainy season precipitation in Chengdu since the middle and late
Qing Dynasty. Based on Yu-Xue-Fen-Cun archives and modern instrumental data, this paper reconstructed the
rainy season (May to October) precipitation in Chengdu from 1796 to 2015 with annual resolution, using the
correlationship between monthly rainy days and precipitation. The results show that the average rainy season
precipitation during the past 220 years in Chengdu is 838+99.3 mm (95% confidence interval). The precipita-
tion is higher than normal in 1820s-1840s, 1880s-1910s, 1930s-1940s, and lower in 1800s-1820s, 1850s-1870s,
1920s, and 1950s-2000s, and there is an obvious abrupt change from less rainfall to more in 1879-1880. The
ten years of 1832, 1896, 1898, 1899, 1903, 1907, 1915, 1921, 1937 and 1947 have highest precipitation, while
1814, 1838, 1865, 1868, 1869, 1872, 1930, 1939, 1970 and 2002 have lowest precipitation. On the decadal time
scale, the rapid increasing precipitation occurs at 1939-1948, and rapid decreasing precipitation occurs at 1829-
1838. On the centennial time scale, the rapid increasing in 100-year occurs at 1808-1907 with a rate of
2.1 mm/a, and the rapid decreasing in 100-year occurs at 1896-1995 with a rate of -2.5mm/a. The reconstruc-
ted series in Chengdu show significant oscillation signal with 50-75a cycles, and has a strong negative correla-
tion with PDO for 50-70a cycle. It also has a strong negative correlation with SST of the northern Indian Ocean
from the winter of the previous year to the autumn of the current year, and SST of the equatorial Pacific Ocean
in the summer and autumn of the current year, which means warmer (colder) SST tended to link with less

(more) rainy season precipitation.
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