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Abstract: By using the daily precipitation data of 66 stations in Fujian and NCEP reanalysis data and OLR
data during 1979—2010, this paper reveals the low-frequency features of precipitation during pre-flood sea-
son in Fujian and analyzes the atmospheric low-frequency-oscillation (LFO) features during persistent
heavy rain processes and the evolution characters of the previous LFO signs. The results indicate that the
daily precipitation during pre-flood season of Fujian has significant features of LFO. The main low-fre-
quent periods are 10—20 d, 30—60 d and 20— 30 d respectively. More than two kinds of significant cycle
periods are found with proportion of about 63%. The proportion of variance contribution of 10—90 d rea-
ches 209 —30%. The correlations between the total rainfall in pre-flood season and the intensity of LFO
are significantly positive, and the intensity and the duration of persistent heavy rains are closely related to
the features of rainfall LFO. In the years when precipitation is mainly controlled by BWO (ISO), the dura-

tion of persistent heavy rains is shorter (longer). In addition, during the persistent heavy rain weathers,
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there are anticyclones over the sea area to the east of Japan, the east of Somali and the South China Sea,

which cause cold flows from Japan down to Bohai Bay to encounter the two cross-equatorial flows from So-

mali and South China Sea over Fujian, and then low-frequency cyclones are formed there resulting in the

low-frequency convergence in the lower level and divergence in the upper level and the convection en-

hanced. Moreover, the persistent heavy rain in Fujian is closely related to the variations of tropical and

subtropical atmospheric LFO. The eastward propagation of tropical Madden-Julian Oscillation (MJO) and

northward propagation of East Asia-Pacific ISO have denotative significance for extended range forecast.

Key words: pre-flood season, low frequency oscillation (LFO), persistent heavy rain, Madden-Julian oscil-

lation (MJO)
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Fig. 1 Real part of Morlet wavelet transformation for daily average precipitation
(a) the 10— 20 and 30—60 d significance in 1979; (b) the 20— 30 and 30—60 d
significance in 1992; (c¢) the 10—20 and 20— 30 d significance in 1993;

(d) the 10—20, 20—30 and 30—60 d significance in 1999

(Black line is for real value of wavelet coefficients and thick solid line is for passing the 0. 05 significance test)
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Fig. 2 The low-frequency variation of precipitation contribution to the total variance (unit: %)

(a) 10—90 d mean contribution in 1979—2010, (b) more than 90 d mean contribution

in 1979—2010, (¢) 10—90 d contribution in 1994, (d) 10—90 d contribution in 1998
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Table 2 The correlation between total rainfall and

intensity of BWO and ISO in pre-flood season
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Fig. 3

Annual diagrams for intensity of precipitation in BWO and ISO (left coordinate) and

the total rainfall (right coordinate, unit; mm) from May to June at representative stations
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Fig. 4 Diagrams for daily BWO (dashed line) and I1SO (dotted line) and daily rainfall

(histogram; unit: 10 mm) at Wuyishan Mountain Station

(a) ISO stronger years, (b) BWO stronger years

~40°N s R IEAH X, 1E H0 7 F 4R i 2 50—
W R R PGV N2 ERE EHIE. 2 A L
DX A 0 5 1) L 6 RSP O o A e b s R )2 E R TR AR
T P i PR AR P AP )2 A i L DB 2 P R 2
TSR R R GE7E A R 2 4 15 304 5% 1 B
(2) XL J2 H R (500 hPa) P8 K- 1 2 5 v b I A0 5
1B IXC s D0 J1 380 22 SR R o e ¥ Ay v L IX. AR T 2 A A
JU B BRARAE DX, 3 AR A5 TR 34 3% W1 A #4 v
T8 AE 1 b2, SR IR v i B 2 e R AR h A
VY JRURE 3 BRAE A2 6T Ji 2 2RI — A Al S 1R A R
RS v vy s m R AR i A, (D)
X 2 ARJZ (850 hPa) 4 v 4 B b X 9 H AR LA AR
CLAD iy X B S SO o H AR Vg 2380 1 8 A %

2 SAFEE AR B I A R T LU AR 607

~T0°E i DX IR U (4 A+ 3R B BB 18 Ui
s s R R A A SOk P (5C) A IR R
i€ o i T s D RO B e AR AR (3AD L U g T
T S A T K R K 5 OGN AR A b s O IO R

JEFEH (2C) . XFRLAY OLR AR 3 1, EpJEp & 2
T LT — A M A s R R E R
VX R . I A A R T L S B0 A
FRELE o K i AR

A D0, o A TR 2 P iR R K K AR 0 ) KR
IR 2R G0 A5 HE 6 A 2 1 36 20 7 ARG (I 26 b XD
T Hp i A R b DRV < RIS A 07 B R i
J2 5 W A FE R SR B R K I DG B T I 3 &
A XA RENTESh, 55 MRIE LIRS
G0 200 A E DV R IR R G A2 1k
Wi 5 51 AR AR R R PR K B R RGN
S HERE A B T R e 8 A R AR R R, i B A A
TS 1 98 [ K I A0 2R 4 5 i B K & A sp RS I
B 4 IR i X R RS R G TE L B L A
W) OMRBTME 45, 2012) B T S B 1) SR A< 2 A 2
J6 T CNIR 6 8h fi g T 1 D 2R W8 25 50 5
B A (B 8 2R B R AT o L T R R
ol ) = 7 0 i i AT FE 25° N BT Rk 58 L ()



730 A

% 5540 %

AR LA A b s R AR A A ) LR RO
BORF SRR K S R i A 2 . [ I m] U Y
T AL T b A T i 0 200 4 2 P R K

60°N

40

20

EQ

40

20

EQ

40 140

SR B g T R T R e AL KA B TS D v
Wiz 2 A A BB T 3 /A« A ) 1 T T M DX i YR e
J1 2 AP T A 2 T OB 5, 2005)

140 160°E

40 60 80 100 120 140

K5 AR R 18 S r g ki Bk i R AR AR & 18] S R AR BUE 5 S i IX

(a) 200 hPa i [a] X7 R S (AR o £ 1) JRGE  BH B2 9 IO 472 10

7s7'), (b) 500 hPa & BE3 (B A ; dagpm) s

(¢) 850 hPa LA 2 i 37 CR A Rt 2k, C AR THE X A ARSI THEXD » (D) OLR (AL 0.05 Wem ?)

Fig. 5

The composition charts and key regions of atmospheric low-frequency oscillation

for the 18 persistent heavy rain processes during pre-flood season in Fujian

(a) zonal wind (unit; m « s ') and divergence (shaded., unit; 107 s~ ') at 200 hPa. (b) geopotential height fields

at 500 hPa (unit: dagpm), (¢) 850 hPa low-frequency disturbance field (black is flow line, C is

low-frequency cyclonic region, A is low-frequency anticyclonic region), (d) OLR field (unit: 0.05 W+ m %)
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Fig. 7 30—60 d low-frequency composited images at 850 hPa and 200 hPa

for the 22 d before persistent heavy rains

(a) divergence at 200 hPa (unit; 10" s~ ') and (b) circulations at 850 hPa

(2)JLFBR 110°~150°E [l 28 i) & v L .« n] 3 M &
FIE R O X Sk B R IR S A [ R G
DX AL T4 e 0 9 3 IX g T e HG i T A 7Y L R

i XFENBE eV, HUT & 2 — ., — 70 i . X
SRR X 3.1 47 4 #r 1 Am a _E s AR A e

(2C) . B W A0 (3A) T B 1 7 3B & ok v I
(5C) MR e XF I o 3 Fof o 4 S T 2 B s () 2
W€ B A AL, By S AT 44 F1 22 d AT LR
B AT A T R T — A SR e A T AR
Je) B 0 AN A S R ) B A DG DX S8 B A T £ G RS 3R
BRI B R G A 2 X AL 4R AR Ras . gl

RAR A SLVE BT 0 R

21 BT X U AR A% 2 AR ROT T b X (] 6o
I A AR AT 37 T A b s 2 R A B e
15 )2 AR A s B — A I 2 S AR e » 5 )2 R
AR, RS B LLAR AR < (WL 7 R
H A T S O R AR T G R A b S 6 IR T AR A2
FNHPHN S 5 A R T4 A 2 1 R R K A Y
B B 5 2400 i AR A% 2 B JRE VR AR AR N (I 6D A At B
49 6T 3 2 T K DU A ) T 5 8 e o K o R Y
AL DL ESrHr R BT G MJO B AR AL DL KR P
ARV HL X ISO {5 5 1 b A% % A 4 22 M o o



732 A

% W40 4

7K ek R 0 A2 30 LT — R 46 R B
4 75 8

AR SCR AR 1979—2010 4F 66 N2 0% H
KK ORI NCEP 743 8T % kR OLR B2k}, 1
A 308 108 U A IO AR MIAE 5« 41 FH A 1 0 A R
FH &A1« #8735 1 A 8 AT VR R K ) AR A R iE B
S R K L AR 5 A A KR 0 R s e BT T A
A2 T VBT 45 5 v i R /K T) B0 1 DR AR R A A B i
WIS 5 1 A R AR A5 B DL R 4508

(1) A A i VI R /K A7 A S0 3 I A0 30 o
PR35 e 1A I — A 48 43 500 R - 10~20 .30~
60 Fl 20~30 d; [m] —4F H I A0 J] 109 1 K e 2 1R B
R AR Ak . 2 63 20 I AR O 8 B A AL i 2 A IR A
JEMI 510~ 90 d A% 45 28 4k & i VRO B K B 22 1
20% ~ 30% , E 5 H AF 4y, BT 5 B ] 4 M XA
50% LA b JRibmas 704 L b,

(2) Fi VRSN A B 5 R K R 15 5 B0 o B 22
T AR R AR A K R A i TRDE RN
W22, L2 s ST 4 7K 55 B0 A7 008 » i THU0 8 T 4 R
Ao R SR A K A iR R R 2 5 ) 55 R K A AR AR
FRAE DG 2 D) o R T 5 A7 i VB B3 7K 1 AR 45 A2 Ak J
BASTR] 7 20 P 5 B K 2o R 1) R 52 I )t R TS DA
BWOSO) 2y 3 1Y 45 0 #5822 P 588 [ 7K 1 35 22 1 (1]
B (KD .

(3) 4 FE T VR el 2 P 2 /K & 2 M0 1) A DA
R VR T LR IR i = A S B X R AR S A
HAZ WGBS MRS RS Bl RE .
5 T T S R T R A s R A T AR AR
SE T B A b s A2 AR A v )2 AR e
Xt 3 BK

(4) i 3 F TR R 2 P it /K 5 JHE S I P
RAARAE Ak %5 V) AH O, #4038 MJO 1 %A% DL AR
PG AU T P b AR A 5 (9 G A% X A A 4 2 P ik
Reg 7K 2ot R 11 2B e 30 i L AT — 2 I 4R 7 3

&% ik

FAE . 258240 8 5 RF . 25, 2011, MJO X 3% [ 4R &8 4 25 [ K 5% i 14
AT, Al R 2. 27(6) :814-822.

MR B D7 B A5iE L 55 2014, AIRAT R SR 5 vk A W R A TR R ORI
KSR BRI AR . 40(2) :223-228.

T BB, 2010, 2 F MJO (R TR, K 52,36(7) :111-122.

AR B 1 F 4. 2012, FAAF AR SRR 5 0 5 3 FAH A2 0 o [ i 7 & 2
Pk B2 . R 42, 38(11) :1355-1366.

R MR R, RS @ L 4E. 2013, 2010 AR A 2 1 VR D) St R 4 2 1
T3 R A IR AE 43 BT . SRR R L 3(1) :39-45.

{i] 42§ , Murakami T, Nakazawa T. 1984. 1979 4F & 2= ¥ Y| 7= X\ [X 42
4050 K J& 301 357 B 0 O B HOK I 6 B i AR L. T R4
B 42, 7(2) :163-173.

PR, B R MG, E L 4. 2011, MJO F1 AO B8t i W =/ T 5
MRS, T 5S4 ,29(4) :401-405.

JEa e PN FE . B R . 2007, 7R 5. 28 XU % 3 ) A< 98 R RUBE R ok it A
A5 0 43 4. KRR, 31(6) 1 1130-1137.

P e 70T B R . 2008, AR W2 KX R Z AR 4l 5 4 lh)
L AR 43 BT KR4 .32(3) :524-528.

EA e BRI, 2005, 28 W B 28 XX A A0 40 4% 397 XK V1 R R iR 2 B
B 52 0. O R 520 4, 21(2) £ 163-170.

AR 1991, 30—60 RARAIRG Y R BRIFAE. KAAFFF#,15(3):66-

74.
ZESLHRL BRAF. 1999, R g LR A Bl B H S . AR, 23(3)
257-266.

MBS S X0 2 05, bR Bt , 46, 2012, A A 4 RABUREAR T, b at: <
Z AL . 100-102,

N BRAA R L S 2012, KA AR AR 397 76 4E {1 003 AP Y
I B J . AR Rk R, 2(1) < 12-17.

INE LRI A5 T A 2013, JE A A R A AR AT Y — bR Oy 1
— AR A KRR, 37(4) :945-954.

INER A L BRI R, 45, 2008, fIRH5 KR WU 7 2. mi JBLAR, 27
(H 7)) 64-68.

INER L AE G AL 45 2010, KA 27 5 4 A0 391 T 402 o3 i A<
%,29(5):1142-1147.

P& TLHE. 2007, B 75 op [ g 7 il vE Bk # W 5 = KUB G R
54.33(3):10-18.

TRIR B REE S BREUEE. 2003, 711 B 28 I8 S0 4R BRAB AL 5 4R K
KW LG4, 61(5) :559-567.

K R AR B RE AN Z.. 2008, AR HIT UM T b H 30 R 45 0 B 3
DI gER. R340 1 1114,

KO B 1 PR OZ 22, 45 2005, HE v I TR 1Y e 1T e /K R L 2 XL
KISy B 2. 7/ R ¥ 4 2005 ARAR 2338 3C4E L 2330-
2334.

SRECAR LIRS, 2000, w1 B 28 KU R DL 0B 5L B0 BT S <R S
HIEEWFIE . 5(4) :495-505.

KA A BE. 2007, ENSO 5 1[5 5 55 48 I 1 52 0 0 8 B9 4F 1
FRAs . $li LR E 4 23(2) : 105-115.

Yang Hui, Li Chongyin. 2003. The relation between atmospheric in-
traseasonal oscillation and summer severe flood and drought in
the changjiang and Huanhe River Basin. Adv Atmos Sci,20(4) ;
540-553.



