218 2 .S A © Vol 21. No.2
1997 % 3 H SCIENTIA ATMOSPHERICA SINICA March 1997

BiE % 5 PEIRIE KRR H
EHRESIRZEFRIEA
AL MR A g HE

(HAER T HER, EHE 210093

wE AU AN BT £ s B R, BT - RAERM S REEEDR
B, GEERBFRAAEEKFERARANREEME, 2B, oMKk A, TTENTFRE
PRI R MK H 3R RER. obsh, EIR T A W LR N B AR s T
M2 W R R R A it . A R, DRET ERATREL D ERN
TEAFEEEE 30 005 B, BT R 1919 FLR RS B 1920 £ F 1954 £1H1{R
BEARAN 1955 £ 2 1986 EarRA Y. HE TR RENSERE, PROHSEEL
EEHTHoHEBEMRESHE, HARISHEMNREATIEEE 1920 5, 1955 /1 1987
F, MEFEARARERSEREER, PEEETERMNSEELIMNNTESHE ¥
MERREMARES. ZEIAERNSETERSPEAESLEEL—BM, BhiE
REARNNETRERZSE &, EPRTENERRLERNSEKN TR BLE 1955
EE TR L - RERRA Y, 1979 F R AMEMEHRE, MAENRENUREL
1955 4 % 1986 ENE A REBMHERAS I, A 1987 EFEA R E MEHTE,

xpin  AEEES¥ BHERER . TRIBN

1 35l

i

FEMEIERS & BRI E D, 24 U Bz ] R RS ik g as by, fEH
HBEFR SR EEDHFERRLEE TEAREREEXMHBEIELSRE, BREMT
S HRENE L ESETURMAS ARKEEEZRANERTLERRA4EN. &
SRU~B (EE AR B 0L K Gramer, Yamamoto T Mann-Kendall ¥4 &R A HE L
It 25 2y e S, BB ASEHNAEYER, HIbXsRn T8 r-- B
PR o KB A L 22 A e M T S RE TS /b R A (R B 2 B 1Y B & 1L £ 2 $HIRE IE
eI

ASCERE DR RN £5 B U T mE SR Rk S A @ — 4 AE
B S50 SR v 22, HIRIE — A 6] B30 A% 51 P BUR I £ 57 $Eor MM E A0 R | Sy ol
8L TEFS—BmRG EYNEEEESNEESFILE, XENRERALK -R
pEEEm, HEAMREE AN ERTRETHAERM S BRnES, MENn
#-MRETR L EARAH BN R [HIREN.

A XpE ot U TRERERNMSERS S B8 Tl ERE

1995-03-06 B2 B, 1996-02-10 H 8 Fr sk &
» AXARFRBUH NN SAEEEEE LR EEEHTA




184 x 1 B ¥ ' 2

BORIRS Sh B R K0 R B oy MO B VAR Sy Vb I B R R 10T D5
A1 T RELLE R R M B R & RTR BRI 2585 0 Rk 2 4w
M, B T ZAETERSEELNBRE MR ERE, FYdE, JbkRis
B SR BRI T B

2 BEREEMSHRSER

IR RS e R

x,=x(t;), i=1,2 = N, (i
AN HEAR A, SIERRRREENAL

i

e e A —_———

.ﬂmmﬂwww;f.‘.‘?fil.,l,

'k k+) rJ.fll

B 1 e, FFEE0TH 32 RO G E I 2 WA 855 5T MR B A

WHE |, EEEMREEEbM, FENL =2 HFREREH, Kbprib i
F g%, R, KEREEBEANERENFEY

L=l

Telay: 1)=% T x(ty 4 ) (2)

i=0

RETN. ZERADIIAERES

xolams n)y -
_ rm:-M,M—l,'",l; n=1,2,s2""" (3

Xilaws n)o
FFamMhe FHE A" M BIERRM T T EA TR P2 A 5E (E 1D fx2”
TBENBEATS. Sm=MH, n=1, XECGATNHET M, T HEH%EE 25
IR L = 2 A g X LA Bam i £ 8RR, fEAR—FHog, THQOAKSA

Folay: D=3 Flay3 D+ 5y lay i L @
CEYTENEEY
Axk(a.ﬂ;1)=%[ER(HM*I;2)_fk(aM—I;1)]- {3

WABMER—-FHEN



2 1 RUET, FOE R S 5 BB E I R 2 0 T 150 Tk b MR oo 19 332 F 185

3{_‘.(0“,];1)=-¥/\-(0M:]}75-\}(0“:l). (6)
Xelay 1D =xlay: D+ Ax{a,y: 1) (7)

XA S B T ARG — % (AIEME), BRI Bl LD
o B RRER BB B, 1T R TR U i A L T b i B e 1
HIER, A THEENARCE LRSS SRR RR B IR, 5K
WERBARRERESR (8 LB, A8 FXEN i 8By,
—E®E, LEBRMTHNAESE (FE) EHTESERES. WK, HEL =2
A BRI B E R R P, EHT LR

Ik+i=5k+ Zl(_]),A-xk(Gm;”)ﬂ (8)

A ,
n=14+int (2%) )
f=|+im(2m—f_,—). (10)

l P 1
ﬁxk(am;n)=2—m ) (Xfsamine 1o e, T Xpaamin- e b (n
=0

X B int() R, x, ABQRI TR EY,
EE REEN2Y MR SRR S A

Fasli| M 1 Hm

T AR NED) Y [Bxy(au:nF. (12)

m=|2”7"’ a1

(XM R Fm [ AR AR ESR (B BRI 1B A Soim i 4 B 47 47
BATARMRAETRENA, BANm =m(m, 2 DE8m = MERRERERm = 15
m=MEPRR. —RRY, XFE E RSB Ha,, T & A A R 6L E L F R
FEERAHER, T iR iR Fhb RO Y R Wi £ 40 B BRI i) B

3 BEEMZSMHERNLH

E—-ATEEORE®N, FEIDXEETRMZokoRN. B4, BRI
EEME R T ERED 2R a0<a<l), BARITTLHAL o KREEWESR
&, MERTNEMNHRL AROBIBAEAET-S-FWEEN LT HEN,

BRE -$, BERABRABIMEANZENBAx(a,- 10" ) AKE

|Axk(a,,,-; n')|=max|Axk(a,,,; 1) {13}

fEd. mfm® <M, BLFAERLEFEx (0, 0" WEKRER F&E S
EE-FPEEEs, XEdIKEERMERFREN.

F_&, HEF-FEFEHERGOHA, LIARATRE A RN EN
b — St $o R EN, BAGSREBMENMRAFRARERERERE -



186 o+ OB % Mg

LB & AMR R X B 8 v ., LM:H"J!& - BRLA )RR Jy 0K b o e )
AR UG 4 B B R AR A W,
WA, B FEoMENOEREEERRNENST ZLRAIMEE. RIE TN
HEBBCATHMENHERE R 2, H
§'Zas, (14}
HAbsHERGLTELR, SHONRERGEATE, WL £ Mt &a
B, SWESSHENEEIRERHERITVE, HARBEOHR NI,
R R N o p-$
s= 3 2M1 —[Ax, (@, ] (15)

m=m"

At

. 1+ PT. -1 .
n ml(zm—m' ) (e
EEEm T Mt MODAME, — B3 TR -FERMOBELT 2, KaManitR
)'Ji%;%-#ﬁﬁh?b";ﬁtﬂﬁﬂfﬁ?&ﬁﬁ@é‘ﬂﬁiﬂ#ﬁﬁéﬁ“ﬂ” AR ERODXMLH
BT R

BREELZHBEADRM, FARMEL + JERE/NE R R 3R ROUE Y

my = mylj k; o, (17}
H BRI RIB A Moo (1 € mo < MIFFEERIRFD, BRIGEI T M8, . B TH
Rpoj=X, + i (— 1Y Ax,(a,:n), (%)

m=mg

Hopnf) A5 OMA0AME. BB, mBm,( hw)=1, HLFBEREHED
SREE GREERY ) mBm G la=M, BAEHELWEREERNTEL.
—8, By WA T A B IR R R :
T 2HBRICRN B EN S RBEBNORL, RELHHXITEZRER KL
Blfy. XMEFTAWRME LWENBREZE, BASHE TEEURBARNIRE
L=2"FHEN AR ERWOEANH. HWRFEAS, HEFS hiE -4 K&
A E—-MES, AAE—-TEEH, QFSREHBESUER, TRENN TN

‘ 1 &3
=%, Z (i
A
j=i—k, . (20}
k, = max{i — 2%, 0). (21
ky =min{i — 1, N —2"), Q20
K, =min(2¥ i N—i+ 1, N2 +1). (23

(9K MBER S B K, MEERER LT,
B, BOWMBAT T AEN S HRBIERSHSWE LR, EHTRH



24 RALLF FER S 5 W R IR 38 0 U QB B ORI MR rh i B 187

I, VIR GUHER S T hE 1A BE B T R R SR R B,
4 EFEEAFSETEERSHFHER

A IA 4R R0 A o [ 30T T 4R 1 42 SR R R I s At R W T
{Eor 47 TR RR SR IO RB R, RAVAILFETIN 3 EF L8 &80 bk 200
BIAKIE,

EXERINE =08, HuBlfamr=5Ha, B, EHMFoEE—5 2 ¢
RE®M 6 ERETNES, FUTNAMNTERTEN 0.8 164K N sl
Ftbo 7P 2B 3 BN BIAH THEXRAEESEEEH 3 RbhEESHE R
(FcER).

ME 2 HRATLIEY, PELEERMHEELEELN T 8T 30 £1) 250
RE, BN 1919 FELLAT A RS M, 1920~ 1954 I IR HFT 1955~ 1986 1
ey o 3 TP EEGE 30 IS R E, PRMAKRESEBLEXRIE 7 +2m
DR, MR RE AT ERIG 25 Sy DI RAE 1920, 1955 #0 1987 45, w5y [/t
I REMELER (83, FEIETSERONETCNXRIH TE S HMH08 280

-0.4

=0.6

1880 1500 1920 1540 1960 1580

W2 PEEAETRYEIEASEF 2 EEERERN S 502 E ST
M=5. 2=08, EEEAFETIIdhEL

I IRINTS

[YTEY PICTVRTITS | JIT PETY

1960

PIPTEIT aaalags

AL m "N swaluians W IVITTN
1880 1500 1920 1940 1980

M3 W ERE TR (A T 16 & RO BT B 5y W 0 b o £
M=4, a=0.8. BHPHEHFETIIHSR




I8 E S A - G

ki AR B,
5 EZHERFKETLMTRHER

TR B PRSI FIEIFAIE D S ki (3, FoEAL 1901 £ 37 258) 1995

. 5N, RINGBIESBETERFIN 3 R FHERELEEN £ B

BEEFZOBARE. SBHRABRM =5 L=2Y =32 5=08, {F&da FRIOGH 1

XA MBI RS £ g AR SR CE AR 3 R TR EE 3 R E RS

B EH 4b, 4c F14d FRAb S S Tx M ERE S hE. by g meE Y
cE

2.0;;

(a)

™

T T T

| ]
e =2 2
o [ L]
T

-0

AL EE

3
E
E

SF @

1900 1920 1940 1960 1980 2000

B4 zigg. PE, JLERMERET S URE AR MRRERTI
M=5.a=08. HRmh R Ed i
(a) zfd. (b) B, (o) JbdEk, (d) 2K



2 LDEUE: IR B 5 BESIR A 28 B 7T 2 (6] i M 1 Y 149

L B LD B (] b S 0 R A L S L

M da pBEAVATLL s 7, ZEEAD (TR SRR BB FI A AR K
B EREE, B 3E 1919 FLLAM RS B 1920 & 1954 B R\ 1955 ¢
1986 & F ey WA 1987 ELART RO MRBE B0, RF Ry T B Al i) KB BL e, 21l
ME B RS T HorHEMH R B, OSB3 N4 Y% kA 1920,
1955 F0 1987 F..

MH 42 5 ab, 4c F14d MbESIRNTRTLASSH, 208630 10 4 R M =R B L 55 (e
R AR S, BEIERMARNSESLARTL 5, K LED
X R e b kA SR SIR B IEAE 1955 B 1978 R — R B RS B, 1979 %4
B BRI, Mz R R E A SR ERTE 1955 £ 1986 4E 0 — - 4B 35 iR .
M 19BT 4T REF HH BB B AR A S,

6 it

ME2~E 4T LAEH, FXHIMHEER 0 REBEERALEL FRS,

() FAMEERBL. 2Bk, S80S XEBNFESIT 2 HERFARL
H.

(2) BEAH 1 T Mann-Kendall J5 83 T 2808 25 i 55 80 PI0E, o w7 DL IR0 30 %
NRE R, HREAERME RN 22 ke SR,

) KBEBTHTEHERE, RAEARBREWRERES Mk RELNG I
iz, '

M 2~ E 4 FBRNEERLLTFEiR:

(1) PELEERMNREEM TERERIREHTRETRE, TERHT -4
FREEIR 30 MG BET R, 2015 BIR 1919 £LIRTE RS H, 1920 F 1954 4E10 (Rbg i
01955 2 1986 FH{RS M. HE TEXABRAREREHSERY, 2EAUETHE
BT+ AR R, KB ae by 2008 A4 Bk A 45 1920, 1955 F1 1987 7,

(2) ®B THMT B R ER S B RE, FEETERMTET NN TE %
HRGEE R B B iy SR A

Q) mAEAERNSEECSFEOSKESEREEA -8, S5 ERmek
MEBEEATFESL %, RPEFEHERLIERMARMTEELE 1955 ¢
1978 £ B — A RS miT A, 1979 EREHEHBENA Y, MamilPhEGSEEL
#1955 £ 1986 FNR—A-MIRMRSH, M 1987 I8 HI A B MR 5,

¥ T M

FrEERE. ER, 1992, “UREEMNE AN ELE, AEHE, 164). 482~493,
HiRILL, 1993, RMRIBAETARIEAER, L5 SRUMEHE, %6~ 106
KB EERAE. 1992, iy AR IR, M. MERTREAFHRE.
AEZ L kiR 1993, MNER BRI RE, MG SRS AR R

Mallat, 5. G.. 1989, The theory of multiresolution signal decomposition: The wavelet representation, fELE

woh s



190 X" OB % N

Trins. Putrern Aral. Machine fmeil., 1147} 674~ 693,

6 Keppenne. C. L. and Ghil, M., 1992, Adaptive (Iltering and prediction of the SOI. J. Geaphes Res. 97, 204489 -
20454.

7 Mallat, 5. G. and Hwang. W. L., 1992, Singularity detecuon and processing with wavelets. fEEE Trans. fijornr
Theory, I8, 617~ 643,

8 Penland, C.. Chil, M. und Weickmann. K. M., 1991, Adaptive filtering and maximum entrapy spectra with .o
plication 1o changes in atmospheric angular momentum. 4. Geophys. Rex., 96, 22650~ 12671

9 Howell, 1. F. and Mahrt, L.. 1994, An adaptive multiresclution data lilter: Applications to turbuleace and ch
matic time series. J. Awmos. Sei., 51(14), 2165~ 2178,

L0 Yi Yuhong( 4 H 1) and Wang Shaowu{ T.43 £). 1992, Abrupt warming of global climate m 19805, Chenes 51
ence Bultenn, 37, 528~ 53(.

1T T, 1994, EEFAURE LSRG ISUIIR, TREE, 52 261~ 273

12 Jonmes, P. D.. Raper, 8. C. B.. Bradiey, R. S. el al, 1986, Northern Hemusphere surface air temperalure
variations, /. Climare Appl. Moeor., 25, 161~ 179.

13 Jones, P. D, Raiper, 8. C. B. and Wigley, T. M. L., 1986, Southern Hemisphere surface air temperature vaila-
tions, J. Ciimare Appi. Mereor., 28, 1215~ 1230,

An Adaptive Multiresolution Data Filter and Its
Application in Climatic Diagnosis in China

You Weihong, Lin Zhenshan and Deng Ziwang
(De partment o f Atmos pheric Sciences Nan gng University, Nan jng 210093}

Abstract In this paper, an adaptive multiresolution data filter has been established by using
multiresolute theory of wavelet analysis. This filter not only has advantages such as locality. multiscale.
multireselution, which the traditional methods lack, but also is as accurate 1o determining catastrophe
points as the M-K methed. [n addition, this filter can determine the several catastrophe points ai the
same time without smoothing the large-scale structure. The applications results show that the air tem-
perature variations during the last 100 vears in China have passed three main cold and warm vicissitudes
of lasting 30 years. which include the cold period before 1he 1919, the warm period from 1920 10 (954
and the cold period from 1955 1o 1986. Corresponding to the larger-scale climatic changes. the air tem-
perature variations in China obviously show the catastrophe features whose jumping points occured in
1920, in 1955 and in 1987. Corresponding to the smaller-scale climatic changes, the air temperature va-
riations in China increase more the hierarchies and jumping points with the cold and warm vicissitudes.
Though the tgmperature variations of Yunnan Province are similar to those of China. they are different
from those of the Northern Hemisphere and Globe. Their main differences are that there is a weaker
cold period in temperature variations from 19355 to 1978 and a jumping point of warming in 1979 in the
Northern Hemisphere and Globe, but there is a sironger cold period from 1955 to 1986 and a jumping
point of warming in 1987 in China.
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