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Abstract Based on the daily precipitation datasets at 200 stations in the south of China and the corresponding
NCEP/NCAR daily reanalysis data from 1981 to 2008, Analysis By Synthesis (ABS) and Butterworth band-pass fil-
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ter are adopted to diagnose the Low-Frequency Oscillation (LFO) characteristics of the summer rainfall over the
Yangtze - Huaihe River Valley (YHRV). And then an experiment for the Extended-Range Forecast (ERF) of per-
sistent heavy rainfall over YHRYV is made. The major conclusions are as {ollows: summer precipitation over YHRV
has an obvious characteristic of LFO with 20 - 50 days period, and for climate average, the 20 - 50-day low-frequen-
cy components account for nearly 20% , and there are significant annual variations for the intensity of LFO signal.
There is a good relationship between the 20 - 50-day components and actual precipitation, especially the phase chan-
ges in peak values correspond to alternation of precipitation concentrated period and break period. Therefore the
20 — 50-day low-frequency components of precipitation which is taken as the predictand for the ERF experiment and
the persistent heavy rainfall process over YHRV are closely linked. Meanwhile based on the links between LFO of
large scale circulation in East Asia and summer persistent heavy rainfall over YHRV, 10 indexes of circulation criti-
cal systems are built, which can correctly reflect the intensity and tendency of the 20 - 50-day low-frequency compo-
nents of precipitation, and are used as predictors for the ERF experiment. Combining with the NCEP Climate Fore-

cast System (NCEP/CFS) output the forecast model based on the LFO signal has some reference value for ERF of
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persistent heavy rainfall over YHRV.
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Fig. 1 Power spectrum ratio distribution of daily rainfall during Apr to Sep from 1981 to 2008 over the Yangtze — Huaihe River Valley

(YHRV)
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Fig. 3 The evolution of original precipitation and the 20 = 50-day component during Apr to Sep in 1983, 1991, 1998, and 2003
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Fz1 1981~2008 £FHH 4~9 AHZR BIRRIEH I EIEILES
Table 1 The power spectrum ratio distribution of 10 indexes for 1981 - 2008 daily circulation
JA#i/d  Okhotsk BH BKL BH  Ural BH PLV SubHI SubHR SubHW SMJ SAHE SAHR
90 0.51 0. 56 0.6 0. 53 0. 55 0.5 0. 46 0.51 0. 65 0.53
45 1.21 1. 14 1.18 1. 06 1.2 1. 14 1. 05 1.12 1.19 1.27
30 2.01 1.8 1.81 1.69 1.8 2 1. 88 1.8 1.7 2.05
25 1.91 1. 89 1.9 2 1.8 1. 96 1. 86 1.81 1. 64 2
19.5 1. 36 1. 49 1.41 1.7 1.58 1. 44 1.35 1.43 1.19 1.7
16 0.77 0. 74 0.7 0. 86 0.8 0.79 0. 85 0.71 0.71 0. 82
13 0.5 0. 39 0. 41 0.48 0.42 0. 41 0. 56 0.37 0. 41 0. 46
11.5 0. 54 0. 54 0. 48 0. 66 0. 61 0. 56 0. 63 0.59 0. 48 0.5
10 0.97 0.98 0. 86 1.11 1.1 0.87 1. 01 1. 02 0.92 1.1
9 1.17 1.21 0.97 1.1 1.19 1. 09 1.16 1.2 1. 09 1. 02
8. 18 1 0. 94 0. 82 0. 88 1.01 0.92 0. 93 1. 09 0. 95 0.93
7.5 0. 54 0. 55 0.5 0.51 0. 54 0. 49 0.51 0. 56 0. 49 0. 56
6.92 0.4 0. 35 0. 37 0. 34 0. 34 0.3 0. 34 0. 31 0. 34 0. 39
6.43 0. 55 0.51 0. 47 0. 47 0.48 0. 45 0.48 0. 53 0. 48 0. 48
6 1.01 0. 83 0.8 0. 88 0. 87 0.79 0. 86 0. 88 1. 00 0. 85
5.62 0. 94 0. 87 0. 85 1. 02 1. 04 0. 94 1. 05 0.98 1. 12 0.97
5.29 0.79 0. 74 0. 69 0. 88 0. 88 0.79 0. 94 0. 87 0.9 0. 85
5 0.5 0. 49 0.42 0.52 0. 51 0. 47 0.58 0.5 0. 48 0. 47
TE: BHERIZSEEO VLA B R G RHAE T 0. 05 19 BAE K-
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6 H27 H~7H 8 H. 1984 4F 6 J 8~14 H. 1991
46 H 30 H~7 10 H. 1995 4 6  20~25 H .
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Table 2 Regression analysis for the 20 - 50-day components

of precipitation and the 10 indexes

Y xTRZE EMR/mm [HIH AR MR RV

1981 4 0. 85 0.72
1982 4f 1.34 0.79
1983 4 0. 63 0.91
1984 4 0. 56 0.91
1991 4 1.62 0.91
1995 4 0.77 0. 83
1996 4 0. 69 0.91
1999 4 1.47 0.73
2002 4§ 0.75 0. 94
2003 4F 0.76 0. 81
S 0. 94 0. 85

5 LEMX E KT M E RIS

BT 30 4 W, MBI TFILER X E

Z S o K FE A A TR A LS S A
(1) YL X 3 Z5 [ K A7 A 0 28 1 3 A 20~
50 RAVESRIGIHE . I H 20~50 AR/ 5



X R B ¥ 36 %
640 Chinese Journal of Atmospheric Sciences Vol. 36
S SRR AN A — S L R, R
AN A A S RR2k FIK LR ; -

N Rtk am

R IRIIE R 20~ 50 KMk R4 B 107 [teiek] [ f— i
TRFHR . REAS Ay VT M X Fp 2 1 5 [ 7K e R A A2 i
RIS, % TG Bk iy A

(2) WATLEA 10 DN IRFCHE R G R B 20~
50 RARSZALFHE , BRSO b AR VEHEHLIX 6~
8 H B RrE b b K 7

(3) fELEMIAT ] RUBE Py, NCEP/CFS #2:CfE
5 5 e MU BEAD) S B BRI R G IR AR T R AE L 9T HL
T FEE 20~50 RAGH 43 1t BEO% A7 R0 Hh 38 o i A5
2O AR S0 KA B UL 114 S Ao 0 T4 85 5

i, FA1243445 & NCEP/CFS #24t /) K<
IR TR = 5 VLI b DX R R K e R A A AR
PRGHRHE , SR 22 o2kt 105 Jy 2% 7 i A AL
HEFXFRTIR 10 NNMEIAERY 6~8 H R 7K T J 4iE A 73
AR S RRAG G
5.1 WRAEERE

TR T - KRB SR RS BRI S AV
FrapEsm oK RAERAE ) 10 DR KRS
FEEE R TR T 5 A TR,

TR o« ASETRY (1) A R VL b X %
H K1 20~50 RARAR 70 1 SR 5 # B — 8 1 52
THRRIE R 22 R ik K R 1 2 A B

ARG 7 58« S5 BT A 8] VI X 4
SRR K EAE 6 AP P& 8 A By, N
Ik 6 H 10 H~8 H 8 H (3L 60 K) fEN Tl X
], Beifiizar4a H 11 H~6 H 9 H (3£ 61 X)
VR AR IR ), AR DX [ ) FU 40 BT L - NCEP/
CFS L6 H 9~13 H 5 Ml A 1~60 Kk
EAFH . SR 2202t [l U3 J e R 47 10 76 1 [X R
T [T AE A TR . =2 I K Hl — 2 10 5 XL o
I FAAS 21 T DX )R ASE R A B 1) 371 0 o
10~50 K N Y 3 B RS s B /K B0 B[R] Bt .
FARmR e 4.,
5.2 WRMESH

B, KA b i 50 X VI M X B UK 20~ 50
RARI 5y e AL R TSR . 35 3 55 3N T
HREFE] 11~60 K (6 7 20 A~8 J1 6 H) WSS
IR T 25 5 5 LI 8 KA o ) R G R 4 PR A
TR R A S PR 2 0. 05 B9 B 3 Pk,
KIS . A 6 AT 10 KE] 60 KA P A%

[mn | [meseres | mmms || BIH

WEEA
20-50R

20-50 K AT
T P ok

b7 ik =4

I
NCEP
|%W%*| AT |Cmﬁﬁﬁ|

X [ GEE: TFS) TR X [

K4 kR IR

Fig. 4 The flow diagram of forecast experiment
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Table 3 The evaluation result of forecast experiment

VP PR PERE K B B TR 2 PERE K e B i TR A 35/ R
1981 4F 0.27 6H2TH~TH1H TEiR
7TH9~12 H 7H6~12H R0 30
1982 4F 0. 66 6 H11~14 H
+ s 6 H12~25H IEHf 10
6 A 19~22 H
7H 17~20 H
7H 12~26 H E 30
7 H 23~25H
8 H 8~10H TEIR
1983 4F —0.03 6 A 12~15H
6 A 12~24 H EH 20
6 A 19~21 H
6 H25H~7H 1H
TEiR
7H 4~8 H
7H 22~24 H 7H18~27 H Ef 20
1984 4F 0.28 6 H12~15 H 6 H10~18 H R0 5
6 H 27~29 H bITE
7H 20~28 H 2
1991 4F 0.83 6 A 11~16 H 6 f 10~17 H 1EH 5
6 H30H~7H 12 H TH1~14H EHf 20
8 H 3~8 H 8 H 4~8 H Ef 55
1995 4E —0. 24 6 A 20~25H 6 H19~22 H W 10
7H 6~8H bITE
7TH17~22 H LN
1996 4F 0.51 6 19~21 H 6 J 18~25 H Ef 9
6 H23H~7THS5H bITE
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N 7H8~17H A 30
7H 14~21 H
1999 4E 0.18 6 H 16~18 H
6 ] 16~28 H EHf 15
6 H22H~7TH1H
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7H7~18 H 1Ef 35
7 H 15~17 H s i ’
2002 4E —0. 34 6 H 19~21 H
6 H 18~28 H EH 20
6 F 25~28 H
7H 21~26 H T
TH28H~8H8H it
2003 4F 0.35 6 H 23~29 H 625 H~7H2H T 15
7H5~11H b TEj
7H17~21H 7 10~22 H T 35
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