23
2000

4 Vol. 23 No.4

12 Journal of Nanjing Institute of M eteorology Dec. 2000

: 1000-2022( 2000) 04-0586-08

KR B VIS
( , 210044)

R FF T A RE LB FFHRGE BN, LR A KE PR

BOGFIRE AL 2 ~3 a BHAHRG A £, BEt 1 a A% 6% BIRG LER, Fo B
LFR-FH AR BI A 2R, R CAA9E 1 a BAAIRS R e M Bk
TAAFIEAE T 400k o FFR B K B & 7T AR, 37 AR A R sE BT 5
M, HER R EX R E B RS AL ey T LE R AR, AL A ALE AL

Fod @S R AR EBA 1 a ARG ZTHIE £ F.

EHAHHR LBALE2 Ja

o BMRGH RALE .
D AR A A g AT R ARG
: P468.0" 21 T A
[1 3]
, 40 N 70 , 80 40
2 3a 18 29a ( )
? 2 a
2 a B
2a ; , ;
SSA ( )
: 20000424

:2000-01-11;
“ " 96-908-01-01; 1999
,1964 11



4 587
1
[4], 1873 1990 , 118 a
[3]. 7 ,
100 a (1881
1980 ) [5], 17 a( 1981 1997 ) 160
IPCC(Intergovernmental Panel on Climate Change)
SSA EOF , ,
[6, 7] SSA , )
. Vautard o= (2/No)"’A,Ni= N1/M A
k ,Nr ,Na M ,
Al: - Ak+ 1 < H’lln((sAA, 6AA+ 1)
95 % , k+ 1 k 95 %
(k+ 1,M) , (Lk) 95 %
[9]
k
[71
1/4 ,
: Vartud ' E'(f) k
M
’ Ek(f) Fourier ’ Ek(f) - Z‘ Ejk eXp( 217(‘] L)
| B :
1 ,
Fo=|fi-fel. w0y = GSIEO )R /
Of + (2MOf 1< 0.75,  Pr(f) > 2/3,R={k.k+ 1} ,
[6] xi(1€i<n), i<j (l1£i,j< n),
K. xi < xj , K ) )
T= n—(n— 0 1 s On(n- 1) T (- 1.96 s,
1. 96 s) s , xi 95 %
SSA (PCs) ,n=Nr— M+ 1,
, P Cs, k PCs ) I k-1
2
SSA M, /M [6]



588

23
) ) M= 120 (10 a), 118 a
SSA Vartud " : 60
95 % , : SSA
PCs ( 36.322 %), PCs
( 50. 331 %)
1 , :3 46 T8 9,
3 4 la ,6 7
2a ,8 9 R
, 3a 14 15
. 2MFi= 0.72< 0.75 ,
62.00 %, , 2 ,
, 4
:5 67 89 10 12 13, 4 Sa 3a
la 2a
1 1873 1990
Table 1 Principal periodic signals of average temperature in China during 1873 1990
3 4 6 7 8 9 14 15
A 0. 084 0. 084 0. 044 0. 044 0. 030 0. 028 0.019 0.018
B 11. 905 11. 905 22.727 22.727 33.330 35.714 52.632 55.556
C 0.952 0. 862 0.738 0.620
D 0. 000 0. 000 0. 480 0. 240
E 6.29 5.34 4.82 3.64
A: ;B ;G ;
D: 2M&f 1 E: (%)
2 1893 1990
T able 2 Principal periodic signals of the average
temperature in Northern Hemisphere during 1893 1990
5 6 7 8 9 10 12 13
A 0.019 0.022 0. 027 0. 030 0.083 0. 083 0. 039 0.036
B 52.632 45. 455 37.037 33.333 12. 048 12. 048 25. 641 27.778
C 0. 821 0.920 0.798 0. 806
D 0.720 0.720 0. 000 0.720
E 6.50 4.20 3.55 3.02
A: :B: .C: ;
D: 2M&f 1 E: (%)

1 SSA
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c: EOF6( ) EOF7( )5 d: EOF 8( ) EOFYX )
Fig.1 Trend and paired eigenvectors of SSA for average temperature in China
a: EOF I(dashed) and EOF2(solid); b: EOF3(dashed) and EOF4( solid) ;
¢t EOF6(dashed) and EOF7(solid);d: EOF8(dashed) and EOF9(solid)
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Fig.2 Reconstructed components of SSA for average temperature in China

a:RCs 3 and 4;b:RCs 6 and 7;¢:RCs 8 and 95d: RCs 1 and 2 and original standard series
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T able 3 Principal periodic signals of temperature over seven representative stations in China

() 22.22 22.73 23. 81 10. 56 12. 048 12.048 12. 195 35.71 37.037
(%) 5.87(3,4)  4.27(11,12)  9.38(2.3)  6.30(5.6)  10.62(2.3)  6.04(4,5)
() 71.43 8.403 23.26 24.39 18. 182 22.73 23.26
(%) 5.53(5,6) 4.48(15,16) 3.82(10,11) 8.93(5,6) 5.9(6,7)
() 40.0 12. 048
(%) 3.98(8,9) 4.59(8,9)
() 12. 048
(%) 3.77(10, 11)
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2a 40
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a: RCs 2, 3;b: RCs 3,4; c: RCs 11, 12;d: RCs 2, 3;
e: RCs 5, 6; f: RCs 5, 6;g: RCs 4,5

Fig.4 Reconstructed components of the first paired eigenvector
in SSA for seven representative stations in China
a: Shanghai’s RCs 2 and 3; b: Chengdou’s RCs 3 and 4;c: Beijing’s RCs 11 and 12;
d: Haerbing’s RCs 2 and 3; e: Lasa’s RCs 5 and 6;f: Wulumuqi’s RCs 5 and 6;
g:Nanning’s RCs 4 and 5
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Singular spectrum analysis
of temperature variations in China
during the recent 100 years

Yu Jin-hua, Ding Yu—guo, Jiang Zhi-hong

( Department of Environmental Sciences, NIM, Nanjng 210044)

Abstract: T he quasi—periodicities of Chinese average temperature during the recent 100 years
are diagnosed by using singular spectrum analysis( SSA). The results show that there exit
two dominant periods which range 2 3 years and around 1 year in Chinese average tempera—
ture series, which are different from the quasi-periodicities of average temperature in North—
ern Hemisphere at the same time. But their phase variability features of around 1 year peri—
odic oscillation are resemble each other. China is divided into seven segments. SSA shows
that the quasiperiodic oscillations and their variations with time are different from each oth-
er over the seven segments. The periodic oscillations of around 1 year is most prominent in
four domains” temperatures of North, North-East, North-West China and the Tibetan
Plateau. The periodic oscillations of temperature of quasi 2 3 years are most prominent in

East, South and South-West China.

Key words: temperature variation; SSA; quasi—periodic oscillation



