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2.48% M12.26%. 55 1—6 BRI FALHR K
W, LR EE 1, 2803, 4 LLK 5, 6 REAS KR T
3 BAFR) SCGT WAL #E, 1, 2 B XS B IR ik F1 £
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NG AR EN S R S e kA B N N
TEIRAE 2030 d B TR RUE b (5 AH BLAE A (RIS
TR o 2 B b DX PR I8 5 1) Ay B0 EE VA b DX A
LR (ARl El VS ERaWiib S AL N A==y (]
K). KT R 2 R RO ARG, W46 (8]
&8 H 31 HA9 H 10 H B i £2 75 43 7l 52 0.89 Al
0.84(¥ F 1 4 0.05), ¥HER TR 10 H _EACHIE
RAEARAL, 10 A 5—8 H AT E I B ('8 it 7 &l

PO ARA R G E S 58, A A T8 K T R i
Bk ), o e & 3201 27 d I Bk 5 10 H
78 HKZEM (K6 (a), (b)) %M HKMKHRFEK D &
sARLEER N (B 5 (), AR F KT R RS W it
FEITE L), 1 R ARk 50 d AR 2 F e A2
b (E 5 (c)). ik, ECARBIRIATLIZE9 H 10 HE
AT 27 d A Pl 10 H 7—8 H BT R kb X K
T P AR AT BRI K o fE R AR MG 0. X 5%

45°N j

45°N

30°N 30°N

J

(a)

120°E

Bl6 20134 10 A o E & & #h X & B B K 2 W 5 A6
(a)10 H 7 H; (b) 10 A 8 H (¥47: mm/d)
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B A P BRI LSCGT I H13E 3% T 2013 4 9—10
F AL T Ui X s B /KO BT ke AR A, 2 2013
TR R X 2 W 1030 d SE A ik 1)
FE AR R IE . —.

WEAR, AR T i b X 3 KA A 53 B B
FE 30 B [ AR (autoregressive model, AR) [
TS 2R A 23 d(BI 3 H L), 15 d F125 d T
WA HA 0.63F10.19(F 7 (a), (b)), ¥IEH Fidk
10 H 7—8 H%F K5 M . R AT B 7K 2 = 1 A
LR PRI, IR AT 15 d TR H X B 1) 1 IE
FARAEAL (B 7 (2). T 6 H7—8 HIKZEWIT
T2, BEHEHT 15 o HEA TR o R A A0 23 == (1 9

ZeMERG K, (H'E 1) 25d TR Ao Fh IR AL AR IR ZEHOK,
FLUGABIRS th B TR B A S2300 5—6 d (B 7 (b)). [
I, 7£20—30 dBf () RBE b, ARBEARUG T KT R
Ui B AR AT 43 B 78 A 1 TR e 7 B 2/ T ECAR
BRI TR e 7). FEEEE AR R BT KILT
TR K 23 2 5 178005 B (T i AR e M
/), T ECAR A Y38 1 Fourier 248 4, 76 & ¥ b
SR A BRI AL 2 AR AT B A VL R R B KA
By i (R R AR AGAE B, AT R R Sk R 5
10 o3 B AR AR AR (] A AR A IS, 3145 Tl )
R e

10

100
(a) 2013 r= 0.63
g :
g E
\‘ ~
ﬂﬂj 1
5 %
g 0 &
o =
W 2
—50
—100 N N N N N N N N N N N ~10
1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1  11.1 12.1
H
100 10
(b) 2013 = 0.19
g 5071 1° £
g n g
: Ny Y. Y 2
I
@ 0 [ SNy ﬂ\.z]’/.vﬂ. | N Ll H\xh..hfhl/ﬁ\.l / .‘.I/:\I I \ 0 %
@ P \] \v /\V v \‘J/ l\/l‘ \/\ \/\ W ",\\/‘ ,\ &
&= I Wi [ 1
m \ I ]
Ry} ' =
—50 | ' -5
—100 —10
1.1 2.1 3.1 4.1 5.1 6.1 7.1 8.1 9.1 10.1 11.1 12.1
Hi

F7 20134 1—12 A AR BRI TR (FLmh A 4)

DL b T30 K 56 3% B, R T 2013 4F R 0 #h [X
20—30 d ISO 543k 3 Z1SO Y 2 8] i A H.OR &,
FE S 25 (8] B &R —Fh AL AR - R AT S SR, M
ECAR T84, 5eA 2T 1030 d 1A T
U DX P KA AT 3 B AR Ak, TR ) e 2k
FIEKFN43 d LA, RIFHAREL TARAR K 5 3 2
INRACHR 3 B TR A ELIBC R, e 9L i ib X
KK 1030 d 58 AT 2 A= 0 TR B2 A1 A A
. XTI RACHUT 51, 38id Fourier 48 444 i&

¥ S HOE I ECAR @7 1%, ORI % &
GiA R B A AR R I3 A AR g it 17—
MBI IR, AT 3 — D iR Uk R LR S5 A
PRI, 38 i 45 2 B AR AR S AL AL T PO A 15
A8 25 A TR N 24

AR SCHIWT T L R AR B 2 6] B AL TR T X
ek K AN A BRIA I 32 BT A 70 2 TR ) 5 v PR (3
Ja) AH ORI F (L g 2 Bk DX ARG A3 4 2 1) 4
B, TN A AL R AR A K 2 B
JEAR AT, XTSI ISO TidR, H T P AL 42 11 g
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BT AR BLISO R AE ) I F2 v 2 75 17 51 (1 i 5 2%
P10 d 24 BERE, B I 5 T B UR) 5 0 ) TR
s BE ;10 A SC ) SSA X JF4A F AIE TAREIE R, A
EPE g s, i B pE 2 TIERAEEE S, A
MR 7 ol TR M. T SSA B H &M IE K5
SEZEIhRE, MBS E AR, TTER
YEVE T VE AL TN, PRI 43 3E AT SR SE
BT, 2 A SR A ECAR A5 AL i i 25 #H
BREK M T BRI, F4h, SSA ik FA R 5 bl i 18]
ASFI AR AL 9% 9% 15 5 B e T3, BT LA B /K AR A7
S E AR — e Tk AE /). B, Eid
ECAR 5 B FH0 € {8 #7715 20—30 d B KR A4y
JELR PR K UL 5 (D ARG 4) 124k, AT LA R
HKe30—50 d KT Ui X R F N R AR s B 1 T
ML LT 2 HEEE R

5 ZibAitie

ASLAHT T 2013 KT R IFHLXGR H B K 1)
ISO BAKHAE, MY R EEE FHEE (ECAR),
X 52 2013 E K VLR Il X 58 % 7K sk 72 1 20—30
d FEAKARA 3 & AT ZE A J03E H A2 A T, 75
BT 45k

1) 2013 4 & VT Ui M X B /K A7 7E B) 2 2
f121 d, 25 A4 10 d, 13 d, 16 d A A4 K%
AR FE 3, BT (2030 d 1SO) fEktiE 510 A
S5kGEH Rk KSEGHAITH, 6 H7—8 H,6 A
2526 H, 7TH5—6HM10 A 7-8H), XFlE#H
1 20—30 d H3% o7 FH 28 4 2 i B ik P /K (F T ElCR
T AR R B S #F (1020 d ISO) 1Y
Ak, HRIT— MK E FR BT L.

2) T 5 W BRI 4 X 20—30 d % A0
WA AR AL K 5 (1) 42 Bk 850 hPa £ 7] KUK AT 32 2 4%
A, fEE A _EE# S ECAR FiARAR L AT LA R H
2013 FEAKIT T 7B 7K 2030 d A 20 B 28 11 3 11
Ak, BT Ui ZE e 8 PR K o B R A 1 B
BT i 2 35 B A5 5, BF R AT 2530 d
T 5 201346 H 7—8 HA 2013410 H 7—8 H 2
UK 28 W0 S R 6T 87 (R (AT 7 2 ) I e M 3 i 7,
WAV U o o 7K S A ) A B R — 2P A K B
43 d A T AT T b X B KA AT o B LB
SLARBERIRI A 23 d i f. BERHESR
ol L1 W e s 2 Ml [T S AR D S R X = S 19
I ) CAR A5 B 5 R Hb 1 IR AR AT 4 & 2 TR Fr B

T AH DG, 335 46 v TRUIRS P AN e TR IR 25 aX o
FTARMT T AR ) ECAR #8715, B
NI RGN AR BAE I 3h 77 g RE R 4t
T BRI IR

T 20—30 d P& /K ISO 4y & AR £k P18 K DL &
55 09484k, AT LAAS TH VL T Ui K 8% W9 R A 1 B
B I R oy w55 I, CEAR AR A O R 5
A FE R R D, — AR &Rk AR 8 . R
SSA PRI AR 4 357 1) A8 4k, HE T EE A 4 E AL
ECAR BERYXF K K 2530 d KT R i B K AR A 40
HWARL RN —E TEE 7, 7T A — D42
o W ity Ak 7K A e 5 R A A B B 1) TR R
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Extended complex autoregressive model of
low-frequency rainfalls over the lower reaches of Yangtze
river valley for extended range forecast in 2013*
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Abstract

Low-frequency rainfall over the lower reaches of Yangtze river valley (LYRV) and the principal component of
the global 850 hPa meridional wind anomalies are adopted to construct an extended complex autoregressive (ECAR)
model, which can be applied to the daily forecasting of the low-frequency rainfall component over LYRV in 2013 for the
extended range forecast. Results show that this model for the forecasting of the 20—30-day rainfalls over LYRV has a
good predictive skill up to 43 days, which is able to well predict the nonlinear enhancement processes of low-frequency
rainfall component associated with heavy rainstorm process. And the correlation skill of the extended range forecast
produced form the ECAR model is superior to the autoregressive model (AR) forecast. This method, in which the
complex autoregressive (CAR) models are set up via constructing the extended complex matrix (ECM) for the principal
low-frequency time series, provides a new description for the emerging dynamic processes of the interactions between
components in climate systems. Based on the development and evolution of the principal 20—30-day oscillations of the
global circulation, it is help for better forecast the process of heavy rainfall in the early October of 2013 over LYRV for
times ahead of about 27 days. In these low-frequency variabilities, the 20—30-day oscillation in extratropics over the
Southern Hemisphere is one of the main factors causing the changes of the heavy rainfall over LYRV for the extended

range during the summer and fall in 2013.

Keywords: extended complex autoregressive model, low-frequency rains of 20—30 days, extended range

forecast, the lower reaches of Yangtze river valley
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