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Abstract: The extended range forecast is now a key point of meteorological service and is also a difficult point of predictable
techniques. According to the characteristics of atmospheric low-frequency oscillation, some results are obtained on research appliance
of extended range forecast in China. Therefore it is introduced to some research advances for extended range forecast. The main
contents contain that (1) the analysis of feasibility on atmospheric low-frequency oscillation and extended range forecast, (2)the
extended range forecast of the low-frequency circulation fields, (3) the precipitation trends forecast of extended range of atmospheric
low-frequency oscillation and (4) the synoptic processes forecast of extended range of atmospheric low-frequency oscillation. Finally,
the prospects in atmospheric low-frequency oscillation are expounded. In addition, the problems about low-frequency synoptic
meteorology and low-frequency are also proposed. Especially, to study extended range forecast from the viewpoint of atmospheric
low-frequency, a new approach using the forecasting method of low-frequency synoptic chart (LFSC) is introduced recently in this
paper. The low-frequency synoptic systems (low-frequency cyclones and anti-cyclones ) on LFSC and their action characteristics can
be used to determine qualitatively the confluence between the south and north air current (warm and cool air ), and cause precipitation
processes. Using LFSC method, it shows that the forecast results are good in Shanghai areas from 2008 to 2010 and its forecast
validity period is 15~45 days. So the LFSC method can be applied in extended range forecast.

Key word: atmospheric low-frequency oscillation, low-frequency synoptic chart, extended range forecast, precipitation process

i R B4R ARABUR S TSR 55 () 2ROk sy o HE TR
RGN VR KT KR NRA M =2 5, ARRSARGHEET RIS Az,

ENEAE. BEREESIEP MG, & HEEAIY RO FE A TR .

WASE #2011 45 A 17 B ; 6= 84 : 2011411 A 21 8 ARTTRSN, A BRI BRI R TR
% —t% : FNEK (1937 ), Email : guowusun@yahoocomen (WK JiE, W m T RIPARITHERMKEEE, IR
AL FBRRBILATER S RARABIS LK 3~ 5d. AHAURRBRMR
T MR UM B — B AE A, H AR R
+97 “% b REF R UM ST A RGBS SREATR EES G055 a0y
(GYHY201006023) A B4 B ORISR 107 ~ 10dsR L I 03 F

Advances in Meteorological Science and Technology S&EH&B##RE 2 (1) - 2012



PR A L7 5 SRR, A T 4R
CUn i) A T A J, MU I 0 10k T
D2 A ERASARAZRE [ R VP4l (CAIPCC) ARk ik
BATFAER N . SR, H A
(1) d5c /N B T) 23 o JE R 2 ) (TR — 8 H P35
il ARBKES

AR, AR A T TR A A 4 R PR
AR TR 2 8] (10~ 30d I i) RS [ i i) 42
AR, IR (10dLL R ) BIGEM, LE TR A
RO TR — A, HKEIRA TR (30dLL
D) REFHRR G ER P FIEFE BN BT
PL, LI RUe R IHRA AR, TR CR
AR H I R XK TR RN . A
IR AR FE TR B 2 AR A AR A S 2 —, A%
R ES 2 — (ED .

BETIRE —EYE
it IR B KL BR

"‘ SR

REES
oh B F R B A A B
KHIFIR A B M E

L L
10X 1A

[ | [sem]

E1 EHPRSEERRER

HEARME R, — J7 AR T H AR G AR bR F1S
TR S5 T 0 TR K 7%, e LS P R o
(1) 8 RIS B s 53— U7 AR T 38 H R ACTIR 1) fig
52 1 3R OK VR VHEAZ ) TR ESC AL i T A9 1 1 2 186 1) ol
PE, TR N 2808 Ik 2 )] LA 2 R O A RS DK 1)
B HBE RS IHRA T RESEIL, BRI R AR 1 BRI b
PRS2, i, RN T B H RS
RN T i 5 - A RS E R DN W b S A i)
P, AE— @R L HAT IR RO A AR S B
P, 56 [ SO FCAE R (NOAA) 7R %
AR S, fm1odl B 2R HL R (1
TR IR A “PEAL 7 (assessment) , AN “AHf
TR (ZF “NOAA Seamless Suite of Forecast
Products Spanning Climate and Weather” ) .

SR, RAEMHRY (FFRLFO, FI[A)D 5k
IR N AT, ARG TR ANV KT
RORVE, NUHAAREMGR T mEER, G T Y
(RREJE o N2 BT TE 5 3 B B = B /K 5 LFO R ORI A K&
K78 E B AR AR EC ™, R B AR KT
i, e RERERW. SRIEW . FRER . K
0 FBLVK 5 W 55 0 5 A (RSO 2 e e B2,
W B/ RLFO S H 2= MU« BT iy s DA SR
JUBE e S W S B R A F s, WA

v

L 1
3X
ETIRETY

Advances in Meteorological Science and Technology S&&EHE#RE 2 (1) - 2012 | 13

Progress #4 % ¢ &

FELFOT X TR HIRF 5% 7 T B A JEAL T4,

JUNFE H RS, HE 3 LE O It B i) 4iE e 3 K%<
Tk R TR 7 325 R0 S A B R AR A 3 2R 8 TR O v
DA K S A I B 7K S TR v 5 T, B PN A
BT EEE, AT T AR RSk A
WX — 87 LLggik, WA R: (1) LFOSEff
AR B 0l 4T 0 Hr . (2) KAARAI IR I 1 1 4
AT, (3) LFOMZEfif BARF K A Tiid, DL
(4) LFOM) L IR I FE TR &% o

2 LFOR TERMFMAIAITIES 7

LFO M T S {1 Tl 2k T KRR 3 25 WA
FEMRAAE, M BEB BAR BOR T AR 5, 16l
A 10~ 30d I i) JROPE AR AR " P B8 1 415 A1 V2 e 28 1) B
I FETR o WEFEAN SRR R, KA —
LA I I R AT AE TR K 2 B, X
G A 1 Rt AN K RURE K 7038 Bl AU A o 1 AT R
(. JCI TR RBEEHOA , Frl it EEARSE AR ATk 5h
TEEPFHAb T RS KA 2 . Dk, e KRR
Pz R, 2 AT RESR UK RS = AR
BRI, e PR A S AR IR FE TR 1

TG A MBS ML B A BERf A 1 R U]
FIARME AR R e RO A W] TR, Rl
10 ~ 30d FRARACHE T2 (W) RTINS (] RORE, - FHAR L5 7 nl
TR o BRI B W] PUHRPERE ST 0 oK Pk, ok
H A S R W] TR . RN AR R
TLSE AR S IR SR RENS T BUR ORI RS,
TR R A TR BN 28 B ) 10 ~ 30d ZEAR A TRAR S 4 T
AT REYE, JF HLAR H T G b T AT TR s BRI i

AT TERAECTIG N AR R 2 K i
R RT SRR A AR AT B 1R I 25 0 AT AT T F
IO, HEURERWIRA M AT R v nrik20d, T
TRRESE NS R R R APE A AR B, D S (YT T
ROt T — B . R, H AT E A
Ry AR A L L) B A Dy i AR T S
BERE, KRR T AT A] PR ) )k
W, WEAL T AT R R GEA B a8 s A A KA )
BRAR o AR R T ) REAS B AR R, SR TR T
AT VF 2 F 2 S AT R

JinZFC AR Iy T, AR AR BE R 8
SRS WA BAE RT3 2 05 45 2] T A R AR
SO g R X B KR A R AT TAT—
SEAEHT

FEN s WRA RSO, ARSI B IR
RARGEHHERAE EMRIAGRAZEN, B4
WUNRAR o AP TR G I A 2 AR R FE 10



S IE%

dvances in Met S&T
—E BRI RGE R 4EFE k. BARm s IS
PRI Flhn, iR X KT FE I R A S AN ] G
e DA S R I TG B 0%, IR H 250
5225 AR 2R B A R 1 B 2 5 2 XU P R A A
VUL Ty e s S v A< AR AL PR
T ZH X I A 5 | P K R A RS 7,

NXolar, 38 7 %% 2R AR T 2T N R O I OR R
B, IR WA Y X 2= 1T P 4 3 16 U L A7 AH B 7K
55 P IR S R A AR 30~ 6 0d I A 35 5 1) Ok
e TEMERY DAL, >k B b 2h 5L T el =S
Cran Bz im ) AR e &1 0] A8 4%, DL RS 88 IR v i i o
W PE R ik, JLRDE M AR WA X . 7R R X R
(V1L P B = S 7l T o 1 9, 2 A NG o | L RS
HRA—FF il R 2 Ui — R Ui — Ui — IR 48
] 73 Af 3 1T S5O Y DX AR 2 A0 A0 g A XUl T XL
e FEH20104E7 F rp ) A S — RS 4 I A 5 2 i
R B At R 2 W 2 BT R B, B30 O NABIK 1 U4
R A ELIS AN A R (BB, KI850hPall
o [ F Fy X 2 BT, A T2 BT 2 T
700hPa = A WS BRI A R — R AR 2
W 1) A< LA} I 5 B TS, 2 JE AE350hPa /i A7 i
bk B mk e WL, KRG B W AR
A I LR, fE110°—120°E M 246
B B R KR, AL BRI 110°—120°E
B3 T i B A 4

Fhn, J120094E5—9 H L1545 % /K [ f11700hPa
LB 7 & B F700hPadii 3 B R &8 it 3k ok Ak
B A ) BT R, ARSI AR S
BE) 73 AT, AR A6 0 S5 A0 e R AE30°N
5 P e 1 -5 < 9 R A 17 S w5 (11 PO (1 = 570/
AR N [ TR T e b LA IS - | e b a L a e
e A Ve R R, T e U U e R B R
(—XFARTEFR, H—CFEABEEZERD b
o BB RH XA, s KRR R
A B E AR R e 5 S DL R B B IR R G
FHCERM o ARA e FMICAT T BT W2 PR 1 B s 52
LR B AR RS R R G, AT
FLigiEe ok, MM R G 4230~ 50d 1 9%, 1y H
WAEENS, FREPERE LR, TSSO I ER
ARG AR R GE I LEREAE, (7] I 32 B AR
RGHE WK AR TR R BN RINRG N S
(RARCAT S RIS Ui, 1 S R B &R
i AR S ARSI R GERE B () e F s gl A
AR, HRIUSRE R, HIE ARSI ) i
gﬁﬂ/\]m]o

3 XRRMIFMIBAIE TR

ME G TP EA SR L9210 # 5= F k1
T639 R Gkt IR TR ™= i, R & 50 1E A2 oR £ i
FESE 9%, A AT K |25 700hPazK ¥ ik il
it BRI BR300 BT (0 AT AE , R IRAFAE
Tt B BN R BUR IR R RGBS X . MZE it
S FE AR TR ATUER IR AR 0 I A R R 9, T
A K10 ~30d S HE X AR R G8 (AU U
YD o AR IR 1 O B DX AR A R I 2R e 1) v AR
B, W EEHBIX G SR 10~ 30d B8 B 7K o R A T R [
FRAEFR

15 K& 2 K Jones 25 (1) 48 1F TRAR AL AL T, ) H]
1998—20074F [(YNCEPZ |1 700hPax\ % %k}, di 17
I AR IEAZ RIS s, 454 AlRE Kk
Z RN S vt vk, AR (30~50d) 4iit A
AL, B S5 R R AN 35 B0 SR TR AR SR S 4% 1) B )
5T $5 e 2R (AL 43 5 T A () R SR I T) 58 40348 5k
AU, (F4F 2 A RS AR AR I3 TR I, ol
KA PR HE S PRARAR AL T — B iR 7 vEE,

Elizabeth %% % H ] & H 7| ) # A% MJO(Madden-
Julian Oscillation) #EAT FI. 25 RKW, W& H MW
VAR TR (1 4 i 30 TR T 3 15d™. Wheeler 45 M9 4 Hy
(1) S BF MJO 58 $5085 58 H IR s R i e T 45 Pl A e
BT IANRE F AR SE Bl 45 WS D0 Hp 1 o) 8, AN AR 4
PEP 7L Can Lk yER ) MR T MIO {5 %, JF
J&& MJO [ i Fiide, I 3 2R3 1 3 1¥) 850hPa i i)
K~ 200hPa & i) )X K OLR [{) %45 & EOF J5ik, i
HHR I 7R E MIO 2 W S5 R I T AS A4 EOF1 Fl
EOF2, 73501 £ s> RMMI1., RMM2 1k & MIJO
SIS0 5 TN () FR 2. 4F RMMI1. RMM2 #ff 52 (1)
PEAH AT B CEImS ) bl 2 HV R ) MIO [ 245 [ 47
A AR . MJO 55 B ) RMM1. RMM2 i &, 4
VRMMI® + RMM22 K (/) F 1IN, B T 4 &
O E AN (D B, bR (55) MIO s A AR 4
il E ] H MIO (1) B 7P 1) Z: 88 2 e JL i 59 B 1F AR
. Jones %5 U7 g N7 R ZE Y Py SRR (0 48
A, FF EOF ¥ 30 ~ 50d {549 i 5 3 & T Ay 4 6] Al
RS (AN = B I E AN EY e DR S VA
GEH TR, TR 3 ~ 5 ECSUE 9 .

4 LFORJEfRAME/KE B TR

P 47 T T MO ME RN X [ 7K ) 4
IR 7RI T, SR T BRI BIE 5. D
SEXACHE 5 . MIOMEHS 5 USRS et
R L AR, 2t T MR X Bk
R KR [ 22 (A R R I (P2) o ERE A

14 | Advances in Meteorological Science and Technology S&EH&B##RE 2 (1) - 2012



Progress #4 % ¢ &

| EEMDJ7%:  EEMDJH:  MJUOIRMCTY:  WBOTHE |l EWPER: NI
' | | | ‘ | G
GiHHHR = BRI %ﬁz{fﬁﬁ% MIOEHIFS  (EHFE 1) MJO B FiARSTEZE 1 <— Sy
1 1 1
| gt TSR s wﬁﬁ%ﬁﬁmﬂ@* MIOHFES |
v v 71*( v v
BOKEBER MOKRBER KR KRR KA ===
P R &%$#”$wziﬁ§§5
Mok BEHiR %méﬁﬁ L KX ‘o
R BH AR il
e ———— N
A EmMIOB R < |
ﬁﬁmﬁﬁ:ﬂ SEMIAR B4 M K | g
1 —_-_——
: E AR LR A !
1

B2 EFLEammmRiteriem Xk miiiRaanzE"’

R A TR T B —E BN M

WS RESEPE R R A%
T BT AT L T H RIS, T MIOXS
o[RS S e e Y 2% F GE . MIO M A 5% BRI 5 1k
RO A B 5 b o0 A A 309 FU T b 55 P A LU,
L, AFEANF T A 8 2 Z=MIOAN R AH ) B KR
BRGNS RO TY 542 4L T4
ARSI o LU AT A 2 WEGE R i — 350, B
KRR ARSI (P B AR AL T-1979—
20074 AU
P(x,1) = c,(x)a,(t —7) + ¢y (x)a,(t = 7) + c5(x)a; (t — 7)

7=10d

A RA/EAZRHERT 10d FIHRAK 10d I FRRAIFE K o

ZhangZEFSY T MIOXS H [ 4% 15 34 5 75 B W 1)
SN, R AMIOAL T BN EEVEI, Tl MIOA XS N
W, flTRossby ik BE 2 n) AR AL AL A%, #viy BV RO(RZ
VOB A AL 2 A [ R Fg 3, SRR G o, Fe K 1
Iy HMIOAL T PEART-AERS, 5 Hadley PR i b T3
JEBEN10°—20°N, SRR &AM, 28058
Mg o ] 2 F S Kt ek 59, B KD

Galin" ff FIT I A8 28 56 1F A8 bR 06 KSR A AR
BALHEAT TWFST, #9323 AR A K 40~50d, N
SEAR RO FATIR SR BRI 5401

BEAh, Xavier®§™, SeofH LA P R HEAT
T IEAR IR K TR ARG AT 5

5 LFOSZEMBPAXRSTIEMM
R A AR ) 1 A S0 3 o A o A

Advances in Meteorological Science and Technology S&&EHE#RE 2 (1) - 2012 | 15

TR 771, i ot Batterworthiy il (30~50d) J€
A AL AR AR S L v I B B A 2
Kl GERR A RAR T . 2 AR <R, R
£ T HCRTHI150d3% H A% s Bk, SREUE H Ak
(1d) Jahn (1d) WALBETT I, W AR FFE 2L
150N FEA T #9304 H ARSI Y. ARAR A
Bl bn] BL 2 B H RO A e A A A
He ARAE A . XA RGN ARG
RS RG] R, 2 e gk
FCIRHL R HE 2 e, RBUR RG] 43
Fe MRS ARV ). E3HE — N s R
141+

MEBHLUE H, 7E20104E9 H21 H £]10 H28 H 1)
700hPafii#iiids & |-, #E20°—30°N, 110°—130°E
IR, 9 H21 AR S Ue A=, 10 J4H % 10
H12 FEA e A, 10 H29H W o 31X — %) Ji Hu gz
DRI R SE, W8 A T40d. A E A, (R
— DX AR A AR S o R MR35 A, I AT n) 2R B )
s (K o Bk, S5EMRSE (RIAREAT
JEPAREL) AHLE,  HAABRYE AR T O R R G AR A
BN A S, HN WK 2. BORSUR RS
B U5 5 R RS FEROR IR AN A 4
iy Bah. s Ak gs ot FEAH TR o X IE R ARMUR S
PR 25 TR N FH o 8 5 HE (A R

ARAR B TR 7 V5 () SR 2R AL T BUR A% Bl
735 kg HE A ) R U (E BE PR O A S i R A R TR
B E o At AR TR DR I TR, AR A RS ok
I, AN 2 T P AR AR AT s A R ORI 3 B2 7K 11 17 S it 2



RESE LV
Met S&T

dvances
KRR, 1 S 2 BT A A 11 5
. #Eh, wALEE BT
WMRARENHKR . YA
) o A 1R 2, 255 T i
TR o AR AR A TR
J5 i BT ) T H R AR AR S
B, 2 BT %0 2818 A8 4k 1
RAAE CRAED) KA
EX0

LR 1991 4F, SmHEF N 57T
24 1 s e AR ()
P 5 o TR K R A
(R E—— IR, I )
DT KRS 5% T ik |,
TES G311 k%5 Y
WE9T. 1991 F1 1995 4E, 435
TE)7 I e B2 It 4 [
KT AR 3% AR T %2

144
in

BE TSGR AR [
PR T ¢l 55

HF20074E, hEA% [
JAFBARITFRIPAELL MK 7
MRARG AN %1 |
N ” SEI, 242008, 2009
F120104E6—9 A £F BT A
fige o R 45 T, TR 45
RRW, BB K I B AT DAAE
10~45d R TR Hi ok . (7

(1) 2010 4 Ei LI 1 A00ettny
B i LG R, T
i T O B Y ) R AR
i« TR H AT H 5 <
SARREH; MW 8 A 30
H—9 H 1 H M4 —1—
WRKEWLRE (HKHWE
125.8mm) LA K [R PRA5 R A5

(2) H2008% (7—10 [}/
H) 20094 (6—9H) B [[j ditweas=t 7
20104F (4—9F) Lifiihx [oo
FITRE R . =N, Ll F
MDA T B b R AR R |
36U, HFEHT15~40d ik
W33k, W3, TRk
3Ws AEW, LXK A
MR (=50mm) LR
17, $2H115~40d¥iH

16 | Advances in Meteorological Science and Technology S&EH&B##RE 2 (1) - 2012



K, 16RIEM, WK, WO —4FEWN, L
X I H IR KM FE (=100mm) 57k, AT
15~40d Tiifi RS TR0, FHROIK.

20114F, “HNEEMLFBBIN ARG #51
A G R IR % i R AT S, e EA
WA HET ARSI S ik, BeAh, 20094F LLRAETL
FH. 22O S g e mREIe N, WIS TR
Mg g EA G 2N RS A20094F T
G, AR S BTV AR B . 53 2 1 42 fef 10 9
ol AR5 s W R A O AR 201 14 R VR 1
AR S TR AT 3 5 B A P2 4 o

AN, 20114 XARHT10~30d Eb A i M Fi gl T 5
T 2 KT A R 6 H 3ANIN B s B KL R
W AAER O TS E AR S

6 RBE

(1) ASEBRIH J7 sk i, RAARAIE % T 42
TR (4 7 72 2 ———ARAR S TR i, Bl
AT 10 AN X0 ARG HINE %S WF5TRAL
HAT N RIS 5T . B AT ORI 2 11 5 AR A I
b, arLLRE R R A e R T 4
EIATAE 5 (R D8P e AR BERE— 20 Bedk 5 AR < B 1)
JEIR BERRIR T ik d 0 5e s s IR E 1)
TR 9 2K AR T 5 2 0m B A B2, AT B il 9
W FFEGTEL  UK R AR BT RS RS B
2 ARHIR S TR 5 1A AT RE R FR 53 1
PEMP AR A OS FE TR (1) 8 k2 —

(2) Bt 5 AIGAT R <R G 14 ¥ AR 5 A0E R4 1 9
NG T L5 i Sl () RS CRIAR AT B 38 Ak 3
PRSI ARG) KL #T, 2RI RS
T TR B (1) R SE AR B KA i AR i o
HERLILEERNRG, HERENRS M
JE~ AR MV KA PG ST Rl 4y =1 s AT AOLENSO 46, 1]
CATHTE, G332 BN FH AR 3 AR R RN
N, AATRER R — T 1R E PRSI A .

(3) BHFAEH RS AT RE, KA
P, RGN CF IS TRmMIEN, K
JROBE 308 e S AT S U R A B S it 7 TR AT 2 W A
PURELR 0T, DA Tk . KA SR 4
SEE FRITR AT TS5 AT W] BE R RO — T MRS 1% .
SEIHk

[1] Lorenz E N. Determinstic nonperiodic flow. ] Atmos Sci, 1963,
20:130-148.

[2] Lorenz E N. The predictability of hydrodynamic . Trans New York
Academy of Sciences, Ser 11,1963, 25:409-433.

3] A% KAFF oy a5 2R, b7 A% AL, 2002:
131-161.

[4] Waliser D E. Intraseasonal variability.//Wang B. The Asian

Progress #4 % ¢ &

Monsoon. New York: Springer/Praxis Publishing Ltd, 2006.

[5] Palmer T N. Chaos and predictability in forecasting the monsoons.
Proc Indian Natl Sci Acad, 1994, 60:57-66.

(6] 143, W 2. B9 AL¥ 2R3N 6 40 R IR 5 B 3 KA Tk
By T fE R AR R4 R R A, 1988, 1: 38-49.

(7] &EAR, thE 5. 19984 B Z o [E] #3010 M M ARRHAE 5 7 9 10
B Q&3 ARF#, 2000, 20(3): 239-248.

(8] fRIERE, s, Bl 19984 i # B Z KR35 5 A
HYAFAE. B2 A & 4%, 2001, 12(3): 297-306.

(9] AW, 5 X, T4, 19914 Z F KL 3 T i Pk fo K3 o 1%
WA R AE A AT B AKCF B AR, 2002, 25(3): 388-394.

[10] 2 7%, B T4, % 199748 53 MM AR & 5 RAMEMIR

B K & . A%, 2007, 33(12): 23-30.

TH4, T BRI THEFFEFT NI AERHE.

B A & 4], 2008, 19(6): 710-715.

IR, VRIET, 4. VLR E F A B 5 A o AR TR

L. B R A%, 2008, 27(3 1)): 84-91.

Zhang L. N, Wang B Z, Zeng Q_C. Impact of the Madden-Julian

Oscillation on summer rainfall in Southeast China. J Climate,

2009, 22: 201-215.

X AuE, MR, R RIRIR G B T B R MA SRR,

A 4R, 2010,30(5): 684-693.

[15] Jia X L, Chen L J, Ren F M, et al. Impacts of the Madden-Julian

Oscillation on winter rainfall and circulation in China. Adv Atmos

Sci, 1% % %&.

MR, T—iL. 19914 KET 5 A E ARSI, AR

#4%, 1996, 54(6): 730-736.

Z 5, B &, . 20074 H 7 0E FEK R BRI RRAE. AR F

1, 2010, 68(5): 740-747.

Lggd, T—IC, ¥ 7, 4. 2004/20054F X F B ERFH 5 K

ARSI 2 K R HIRE I RAREE, 2008, 32(2): 380-394.

XA, B AR AL B 2008481 F 3 B 5 7 #F S R IR

MERAHKE. FLE.

TN A, B R A MJOX 2009411 REAH ABETE

KA B AR ER, B RE

A, 240, HIE. KA T RRG A EALATE 6 REEZE

B AT 5T, K AR, 2010, 34(3): 559-579.

K. A BRI 20 ~ 30d4R 37 5 KT T 5% K. F [E - ¥D

e HUERR 2009, 39(11): 1515-1529.

W, EER, AR KRR R AR LR R TN + 1

BRI, bife AR (A ) AR FARAE T &, 2010-12.

[24] B, F 2R 19985 R FRAMELE RAFH NIRGH

. AMR 5 FEHT R, 2000,5(4): 375-387.

FILE, REH. 19915 LEMET 5 8 40 & E 0 HOR . A&

% 47,2005, 63(5): 762-770.

Ren X J, Yang X Q_, Chu C J. Seasonal variations of the synoptic-

scale transient eddy activity and polar-front jet over east Asia. J

Climate, 2010, 23(12): 3222-3233.

[27] Han R Q_,Li W J, Dong M. Temporal and spatial characteristics of

intra-seasonal oscillations in the meridional wind over the subtropical

northern Pacific. Acta Meteor Sinica, 2010, 24(3): 276-286.

BRE, FET, TR AATLATERAET HRGHE &

AR BT WEHE 5. AR F 4R, 2010, 68(4): 520-528.

[29] Hendon H H, Liebmann B. The intraseasonal (30 ~ 50day)
oscillation of the Australian summer monsoon. J Atmos Sci, 1990,
47:2909-2923.

[30] Mo K C, Higgins R W. Tropical influences on California

precipitation. ] Climate, 1998, 11: 314-430.

Paegle ] N, Byerle L A, Mo K C. Intraseasonal modulation of

South American summer precipitation. Mon Wea Rev, 2000,

128(3): 837-850.

[32] Whitaker ] S, Weickmann K M. Subseasonal variations of tropical
convection and week-2 prediction of wintertime western North
American rainfall. ] Climate, 2011, 14: 3279-3288.

[33] Jiang X N, Waliser D E, et al. Assessing the skill of an all-season

[11]
(12]

[13]

[14]

[16]
[17]
(18]
[19]
[20]
[21]
[22]

(23]

(25]

[26]

(28]

(31]

Advances in Meteorological Science and Technology S&EHT##RE 2 (1) - 2012

17



=g LR
dvances in Met S&T

statistical forecast model for the Madden-Julian Oscillation. Mon
‘Wea Rev, 2008, 136: 1940-1956.

[34] Lo F, Hendon H H. Empirical prediction of the MJO. Mon Wea
Rev, 2000, 128: 2528-2543.

[35] M4, €8, #RE. TYNRGFARNL L. AEMEX
/21 LA R AR E A R A AR AL, 2006.

[36] #ER, =%, B K, & HEAKAE RS % HREALK, 2008,
27 (7)) : 64-68.

(49]
[50]

[51]

empirical orthogonal functions. Atmospheric and Oceanic Physics,
2007,43(1): 15-23.

HA 0, M5, I, 10 ~ 30d 2 A8 H1 i 48 K A TR A sk ek B
& — B E R, A RAF, 2010, 30(5): 569-573.

SO, EE,NEE, S A TERELNARBE RO RE
PETF 5. M1 FE 2 4], 2009, 58(3): 2113-3119.

Hadh. RAMAGENTHBE. AL HE#E, 2011,
1(2):12-14.

FaF, TwiE, REih. KATHRENERS EZ2/21H84
RARFEAEE RE. o ARG, 2006: 96-103.

Tamig, FHT. FEMEEZHKERRTHMEFE. KAHR

T b, FAF. dFRMIREN KR KA Fih b oy
Tan ik, FEF. KA TG =248 AR F W, 2009,

Jin F F, Pan L L. Dynamics of synoptic eddy and low-frequency
flow interaction. Part I: A linear closure. ] Atmos Sci, 2006, 63:

Jin F F, Pan L L. Dynamics of synoptic eddy and low-frequency
flow interaction. Part II: A theory for low-frequency modes. J

[37] HER, 27, AR, £ KAKIAKRGSEHATR 5EA  [52]
%.,2010,29(5): 1142-1147.
[38] 2%, WER, KiK. EEHESIHERAEWBFRFAGNLA.  [53]
&R A %, 2008,273% 7): 69-75. %2007, 31: 571-576.
[39] #ER, L&ERE, FE, F RAKERKAMHEERBATHRST  [54]
*. BRA 4, 2011, 30(3): 594-599. Fil. A % 4R, 2009, 67(2): 241-249.
[40] 4%, 1740, I ER, &F. KA RGN — AT FHRAT % [55]
A K5 IIEF AR, 2011, 27(3): 1-7. 67(3): 343-354.
[41] 2. FEETHEY WRG O AL E TR FEALEF [56]
R, s B IR KFH %40 X, 2010.
[42] &%, T— L. AFFVARGOEMS TR KK, KARZ, 1677-1694.
2012, % k& k. [57]
[43] #%F, T—IL. ATEHEFT ARG HARBL. ALFH,
2012, & k. Atmos Sci, 2006, 63: 1695-1708
[44] T—iC, % L FMJOM ZE M k. A%, 2010,36(7): 111-122.  [58]

[45] Maharaj E A, Wheeler. Forecasting an index of the Madden-
Oscillation. Int J Climatol, 2005, 25: 1611-1618.

[46] Wheeler M C, Hendon H H. An all-season real-time multivariate
MJO index: Development of an index for monitoring and
prediction. Mon Wea Rev, 2004, (132): 1917-1932.

[47] Jones C, Carvalho M V, Higgins R W, et al. A statistical forecast

model of tropical introseasonal convective anomalies. ] Climate,

2004, (17): 2078-2094.

Galin M B. Study of the low-frequency variability of the

atmospheric general circulation with the use of time-dependent

(48]

[59]

[60]

[61]

Jin F F, Pan L L. Dynamics of synoptic eddy and low-frequency
flow interaction. Part IIl: Baroclinic model results. ] Atmos Sci,
2006, 63:1709-1725.

Xavier P K, Goswami B N. Analog method for realtime forecasting
of summer monsoon subseasonal variability. Mon Wea Rev, 2007,
135: 4149-4160.

Seo K, Wang W, Gottschalk J, et al. Evaluation of MJO forecast
skill from several statistical and dynamical forecast models. ]
Climate, 2009, 22(9): 2372-2388.

FEE, PER, KA FHEREXAEAROHT R L
AL A, 1991.

(FEMEBERMRE—ESKE. RSFEMREBHDBILA) F

W x£E

Integrated
Ground-Based
Observing Systems

Springer, 20104 H ik

B9 R R A 2 T )
i) A A6 ZTE R R A A 3 7 e A
T TR I 2R AT A TR I T o b 2 UK
HMNATT I LA A i RS it T AR B
T, AHJEAE—FOU I R S %
H LA 5, A SR eI &
GLeRae R, AR E AT T R R

ER, M2 FH P 5k 200749
H4—THAERE RFIL Aquila K225 741
H-CIAR AR 27 1 B 22 A )
T “oRA HRUI R SE e A
RAFKEGEP N, Bt
T T ) T KA 2R AR
i, LRI SR A U R S
it SR M AR RA TR . KA A
e E AR I W R A 8 IR 25 A5 A% Tl
I T R AR AE T . SR YU 10
MEFEMTON T RKEHE ST AN HE
b 222K . Thomas Ackerman®¥ 1547
LR AT R AR

oA M 5L W R 42 EA
B« IR A RS B A i R )

18 | Advances in Meteorological Science and Technology S&EHEB##RE 2 (1) - 2012

(Integrated Ground-Based Observing
Systems) — P T AW E Br H 2=
FRAHRE RS . AL
grs MRS T TR, B
R i S SO PR e A (S 8% AR B
A, IR &R AR
WHIERGE AW LW B
oA AR 2 7R IA 1 JE e — A R AR
SRRt TR MR o N NG 0 i
LI e BRI 790, DA RO A 4% A0 Ty
REEE TS R TR
SCEE, NI A S R G A
AU HT A 2 W B R
PERLIN L iy L0 55 £ A S A
(T#627)





