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%2 EEEHLERTHHEESE SSA MEEXRAES (B)

TPC, , TPC,, TPC,, TPC,
& &% 64~ 68 43~ 48 32~36 24~ 128
R3S 44~ 48 44~ 48 28~32 24
Pa: ] 60~ 68 40~ 44 24~ 28 12

A . SRRERRE P HSEREL 100 FER ST AR, RAFEE
BMREBELBELN. THEEERE. H3~4FEM5~0 FHFERRPREES. £
. SBRMREERE-BERPSHR S~ 6 FRIE 4. BN S RS
FERBEY: tEHRNE—RERNARS~6F, H_BEFRMEI~45F. HEFMFHE
BIES=. KBRS Nitta 1 Yoshimura . Ghil fil Vautard 507458 8 75244
B, EHFFAFE. TEFELEMMORNAE, FH0LH THORE, B EERE)
WEFRERHESREKPRATRIE, HOKEEN =100 5. XEBEEH. SSA A
AT RN BB MR, B ORE MBI E, A 3RS AR AT E
. RUFBEEROEWERES, B SSA R NetRFFISoEd AHNT
M. EFEAT 1/ MEHR%. Niva 1 Yoshimura £ FH SR ED RBFTEN 2~7
FHERBESATHERE—ZK: Ghil fl Vautard AL SIEAE SSA. RS
&4 B RAEY. RATRM 4~ 5 ERBARG S R L RE 8. BT
BRERRSE ABESTIASEFH, ANERREES RS HLER

3t ek R B MRS, HFROE PR, BE la i,
LHTPHSBENREERAMTER L=64 (RFOKE V=180 A). WHHEX
MEBKER G B (59), B IRIEMRAENERE L=17. KWKEHA 225 A
(HEFE). SRR AEMER L=30, EXMEHAELN 12/ (E8k). dF
1b TR, MEHTHEEENYRERRAMTEK L=8, KMEMAMNK 45 A
(fE 4 ), BIURERKAEMER L=18, EUEMARKER 20 0 GEFE); %
TR ERAENERS SR 2SR L=30. HENRARE 283 (£84). HR
lc R, HERFHIRMIEEHEFROERS LR -, BE L=6 X



= =)
Zom ﬁ 0.04
= "
0 e 0 A "
] 2 al Bl 0 T Bl a @ A
A biig 4
0080 g
&
Hoona
"
o
T p]] al [ &
44
B s
(a) SRTFHTHE: (b) FERTHSE (o LERFHR

BRI 60 B (548); {EESTINENEIR KN I $E0 5 G35k 10 5 = KR
K —HERMT L=30. MEREABERL 128 (F5k): =B ERKRr R
L=12, XM A N30 5, SEMRFEMAM KR L=15, GHAFHEE 24 5. B
W, = FE PO T RS AR K B TR A R B SEBR 1 RI AR o 5 AE .

BT B, SREFEREHSROIIRESTE SSANERE LR~
W, Fm: SERAMAERTYSEM R AT RS E AR 60 F. SSARE
MR AN ALE 60 AW, TS FEmmERAr, 532
26.08%H 24.43%; TR PWTRORXRRENZHAME 45 5. ASSAH
BRE BB TERARTASHARY 4~4 A, LIPS FERRK—$, AL 2
AW, SSA Xk B MIHE B4 BF o O SR 0T B4 A, hERIM AT R E TR A O &
BERRTE K. AP HERME, R M ESEE - KT AN, MERfERE IR
EAWEBIRBENASEZ B (5F). HESSAIRAHS~6 FMA~5S FLURS
~6 EFIME 4 4, FIAE, MWTFMERERM, SSA K44 32~36 AM 24~28 ALK 28
~32 BF124 B, TSN EREES SR 225 AF120 B. HEHSHHEER
LB R AR K ER SSA MBS LRSS /ST M BPE R, ELRME R SSA K
8 AMHEMBEHNENTH, AR 8 MSEmBEZFNHEREP.

mral, 2REFLERTYRESBEASAA ST ENAMGESEE S FME
HE. R XU BRAEERNEEE. X FHEPRS G S ETRN 65%L k.
T R X TR R RIS 5 A 2 TR 48.33%. S EARMABMEEREAY
BpfEch, R7E 44 G148 Az, DIJbRRMEBBEESEK, 40 AWM A
[ERah. B4R LAARA, PEESE .



64 AMES: THFLRTLHE TREAYE S REKBRERELS S 771

4 RS SHEREARERE

4.1 FIBREH

H2~4 2R RBILERNEERAHNES S BRERFS (RCS), HEATR, F
PP EMABRSOMBRERKEEAEE, HIRE, (&R a4 EH R AR
A5k, (B &R B U R A (L4 S A 2 BT

HE 2a TR, FRFEHTRA 64~ 68 ARBHRBERFEHESE, HEARK
R RERKKNERIETE 1956 E£Hi/5, HWRRTE 1876 FRIG. 1916 £R/F 1 1903 &
EH. ERERARIEZERRBE B/ MBI, B 2b BRI 44~48 ARHER
PRSI FRFERFTELIERE 64~68 AR, HRENEERNANEREEE
E, HEZEE# -/ duzh. B 2c BR1 32~36 ARGEIREM B TR S

Fa

o ;v’\/‘ﬂv AAMAAAAAA S A AR
Maas AT AASE] v

- L ) . —_ ; n L
1 211 481 721 G61 1201 1111 168! B¥

I83R 1876 1896 1916 1936 1956 1576 1996 &£y

it e Bt 10
, JW WGV

-1 L L L o

1 241 181 721 961 1201 Tl 1651 AM
1836 1876 [896 1916 1936 1956 1976 1996 Ffr

(c)

1

:] HHAIHIHHHHAHH Af AR A ARARA AR
R AR AN T L

bl

!

(

1 241 181 21 951 1201 1141 1681 A%
1856 1876 1896 1916 1938 1936 1978 1950 Fi

1 241 481 721 961 1201 1441 1681 A%
1536 1876 1898 14916 1936 1956 1976 1998 Fff

F2 2ETHIBSSANERSRES (RCS
ta) RC31+2: (b) RUS3I+H4; tc) RCS5+6: (d) RCST+8



772 x < B %¥ 25 %

A IERE K Y P ER AT )43 20 K 1874~ 1906 £ 1954~ 1982 4F, R ELEC K IR IE 2 18 ]
RE — B/ MRt HREERERERSE. B 2d BRE 24~ 28 ABER R
BRI 32~ 36 AW EREE, TIRIEESIAT ALY 18 4, HiRIEH
AT AR R IS0, THLY 12 FRIERK, 6 FERTED.

B 3a HATER TSR 44~ 48 HERSRFFINEL, HREELREIRRRER
BRSBTS AR, SHEE. APRERANTEE 1956 Fi)E (X5E 22
LRI 64~ 68 BRI —B0) #1970 E£5; H/MRIETE 1936 RGN 19%6 #%545, K
S 1976 4E 5 IR ER AR TE — BRI KR, HIE 3b AT L. 28~ 32 AiRGEVIRME SRR
BT 1870~ 1880 4F. 1885~ 1894 £E. 1508~ 1931 ££40 1974~ 1987 & EH /b
WIERS T, HERTE 1932~ 1973 4 H, BMUAKERENE. ZERENRENE
FMAKRE Y I TEHT. HE I RERY, BMFARBN - TEHERRE, E
MIEFE IS ARG N EXTBHT. ENZEATET 8 K.

A ﬂ(\f\ JAAAN n AAA.MAMAA
U ‘NUVW VVVNVW"U W VWW

Lo e e

2

1 241 481 HFA 361 1201 1441 1681 AN
1856 1876 1896 1916 1936 1956 1976 1996 #f

i 241 181 721 a61 1201 JERS 1381 A%
1858 1876 1896 1916 1936 1956 1976 1996 1

1 241 481 721 961 1201 111 1681 A%
1856 1876 1836 1816 1936 1956 167 toas #f

W3 EEARTISR SSA KRR RFS (RCS)
(a) RCS1-4: (b} RCS5+6; (¢} RCCST+8

M 4a BALEIRE R 60~ 68 A ERASBFFIMINELL, TR, Hig@EX/DE
HRFRES., RARERAT 1876 $£4, EX - BAREBNIHHGE BHELFS
VBN AT B, [ 4b BRI 40~ 44 AERSBRFINRBELBERAE. N
1923 K4 H K, TERZH, RERNTEEEL LEFBNEE 1923 F£5
BRI ERZE, REXDZERBLFATERHRROESE. BT 1997 £



64 SREES T FLRTHEE TR APE SRR KBREREN ST 773

s
D ET“I
0.5 | AAA/\AAAAAAAA[\/\{\AAM/\

g3 8V TVVV VVVVVVW\/VVVV"VVTVV

[ |

1 241 481 721 961 1201 1441 1881 A%
1856 1876 1846 1916 1936 1936 1976 1996 #1{%
i ]

E (b)

ﬂhﬂﬂl A[\ A AAMHA[\AAM\AAM_MHM
. AU IARARE UL A LA A I LT
i E At . . . * —
1 241 481 721 961 1201 1441 1681 A%
1856 1876 1896 1916 1936 1956 1976 1995 #7

1 241 431 721 961 1201 1441 1681 A¥
1856 1876 1896 1916 1936 1956 1976 1996 Fir

L

i 241 481 721 961 1201 1141 1681 A®
1856 1876 1896 1916 1936 1956 1976 1996 Fi¥

B4 ACRBRTHSE SSA M ERSRFF (RCS)
(a) RCS1+2: (b) RCS3+4; (¢) RC8S+6: (d) RCS™H8

Rk, @ dc iRk TH RN QBO B (& FEITEKET 10.9%), 71935~
1942 4E 8] 1947~ 1951 SEFAMTE, WEIEH D BETEE. BOFAREORE R
B KB/, B 40 2R TR TR ANRE. T FELES
BEME RN TS EEY B, RIBRKINEA: 1856~ 1872 4. 1903~ 1914 F
CEETERERER R AN F 1029~ 1941 4, I TREMMERA: 1891~18%
. 1919~ 1926 FFF 1957~ 1973 4.
42 ¥ (EE) TN
HERESNRESRNRR— I SATAE—SWERANED. REAPNELS
EUAE (%) HELE -5, RHASHR (EHS) RrREAME TURSE
A, &3 AMTSMEABEESERSETTE 20 FENEYK TH. R 3 A B
WL AHER. SRTHEE 64~ 68 B R 20 FETEHEHEN T, BERFHNE



774 X< B % 3%

425, B/UHIRE 3 A, BEEE 125 W 4~ 48 ARG KNSR b, B
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32~36 B 6.25 .25 6.75 % [} A *5
24~28 B 8.5 8.5 8.75 10 9.5 9.25 9.25
H4~48 A 5 578 4.25 4.25 55 5 55
M¥5 3~32A 8.5 828 g 9 8 9 7.8
4 10.5 10 i 10.25 i 10.25 10
60~68 B 4 3.25 45 328 4 4 2.5
L 40~44 H (] 6;5 6.5 6.5 6.5 6.5 6.5
24~28 10.25 8.75 9.25 8.5 10.75
12 5 20 19 21 19 19 21 20
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ZIA., HPLLdEEEk QBO WHMER KX, & 275 MK, REMERAME IR
60~68 AR, 43 A, WEAHEBCHRILERM 40~44 ARE. RAH 05 8,
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TRRA (63.0%L) b, Hbmdmks 88.9%), MARSHERRB K, HKR 28~36
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#4 Nio EFRSERBEHLLRTYRRMRANS

SCS ¥ 8 1 2 3 4 5 6 d 8
HhFE 35.08 33.96 8.15 7.87 4.84 4,12 284 167
-3 [EEZiES 0936  0.941 0.793 0.84 0,723 0.656  0.606 0.50
LELE R 44 44 40 16 32 36 32 36
A E 39.42 3718 6.35 5.94 3.29 287 1.74 1.38
RS- 3 [GEiES 0.958 0.95 0796 0838 0.763 0.658 o g 0.67
BERY (A 44 44 40 40 32 36 28 32
e 3224 3173 8.8 845 5.69 5.01 3.93 1.86
ElA 3 [GEZIES 0.887 0871 0794 0774 0625 0.634 0474 0427
#Hamy (A) 40 40 32 32 12 32 B .
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Quasi—Periodic Signals and Its Features of Long—Term Change
for Global Surface Temperatures over the Past Recent 100 Years

YulJinhua and Ding Yuguo
(Department of Environmental Science, Nanjing Meteorology Instirute. Nanjing 210044}

Liu Jingmiao
(Chinese Academy of Meteorological Scicnce, Beijing 100081)

Abstract The quasi—periodicities of iter—annual variations for the inter—monthly surface air tem
perature anomaly series are diagnosed over the global, southern and northern hemispheres over the past
more than 100 years (1856~ 1997) by using singular spectrum analysis (SSA). The resulls show that
there exist three dominant time scales with period ranges of 5~ 6 years, around 4 years and quasi—bien-
nial oscillations in the global and both hemisphere temperature series. The first {wo period oscillations
are the most prominent. The inter—decadal variations and the variability phase of the various quasi—pe
riod oscillations are displayed in amplitude and wavenumbers as well. The above—mentioned features
are obviously different in the global and both hemisphere temperature series. Singular cross spectrum
analysis (SCSA) shows that there exist various couple oscillations between the inter~annual oscillations
of the global air temperature series and the quasi—period signals which other sub—climate systems hint.
especially the couple oscillations between the inter—annual oscillations of the global temperature and the
quasi—peniods signals of the sea surface temperature (SST) or South Oscillation Index (SOI).

Key words: global average surface temperature; quasi—periodic signals: singular spectrum analysis:
couple oscillation



