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The Impact of Temperature Mutation on the Seasonal Start Date over China
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Abstract: The daily temperature data at 599 stations during 1961 — 2007 are utilized to analyze the multi-
spatial scale, multi-time scale changes of seasonal start date based on wavelet analysis. The results show
that the changes of seasonal start date are accordant with the changes of temperature over China. On na-
tional average, the seasonal start date all has a time period of nearly 20 years, and show a clear trend that
spring and summer became earlier, autumn and winter became later in the late 1980s. After doing a wave-
let transform to the major cycle over all regions, the trends are the same as the national average basically.
However, some differences are still existing in varied regions. For example, in Northeast China there was
a phenomenon of summer occurring later during 2005—2007. Winter occurring earlier in Northwest China
and spring occurring later in South China during 2004 —2007. In the Plateau spring also occurred later dur-
ing 2003—2007, combined with the other seasonal changes, the changes of seasonal start date in these re-
gions are also corresponding to the changes of temperature well.

Key words: seasonal start date, wavelet analysis, standard for seasonal classification, seasonal change,

global warming

Al FRHE IR A5 2 567 A AW . Fol-
CI— land 4" HFS5 5) 20 140 93 1) 42 BRIELEE B0 T 0. 6
0.2 CLdtPERAE EFHEA T E A 1 C

S BRASIE DL K B R BRER A A IR DL R T 20 14D 80 ARAR LA . 3R IR MR L
EalEANTR Y e, REREB A S 2HE 2 LkE TR, HNFSEH b R

o [ KA AR L 4 000 3 W A A A AR AR R A 28 A B WL (i 5+ 40875053) 5 JR S & AR I L PG J0IE 40 45 AH B 04 BERHIK &2 T
HERFSE LR B )
2008 4£ 11 A 29 HYcHis 2010 4E 3 A 27 A& EFs
B AEH BB, EENFBEL WS AT, Email: yuzhenyan@126. com



11

RS H 45 IR 25 X B D 9 A6 H 00 3 .

SAEARAR R T — RGNS BUS T R E R
XA 5T AR B L o I AR IR AR b S e R ek L
R RL L 2 2R 20 4D 30—40 AR A 80 4FAL
DLk B A B35 B8R 3 . 1998 4E 2 20 ik 40 v [ i
Wz ) —4F SR BE 25 8 7+ 1,38 CHY L i 2007
A E AR AROR R R R 1.3 CL o 1951 4
AR B 7 Ay — A

H TG T 23R AR B 75 50 N DU 2R 25 A28 fL ARk 1Y)
W FE B D, BT DA SCaz A 3K 32 220 B s 1 D 2 R 4y
PRUETHEE T U ZETF 4G H O, B A (5 ) - <R
FFEAE LS RAEHARERARETE 10 CRUT A I,
R R 22 R AR B LE 22 C LA By R o B
Z P BRRTE 10~22 CZMMETMERZ S5
Z=. W T IR E S S R A& DX P 2 ) A ] O3 A
fAEE 25 WIS % 1k Kkt 38 = <
43 X R BOK R E 43 0 AR L AL PE L AR R AR
LN DS SIS Stk ST =N
TN 4 S B R0 4% A X DY 4R H AR PR AR
A BT E] 7 BB 7N i 43 A o A B2 AT DU 7 DY 2 5T R
H I 2 i 28 ROBE 1 A2 AR RPALE » Oy A2 28 R 8% 1 5 3
Fic 5 R A Sy 11 8 4 56 ] R I 2 2 AR A

1w

P EZARME B O R AR 599 AN
1961—2007 435 H T BB, 1 280 3l 1y B84 AR X
BONseHE . IR GORNIEAT T T IE 0 B A ol ) £
7 v SRAR A X 2 A BNME 1T 2411

IR TT I B B Al SR BRI T 20 S
1961—2007 4F 5¢ #& BERE 4 uh 45 BE BL A BR — 26 B¢
BE AR A5G 81 AR5 LA b O v ek AR it 5% e
BEATITIE o A XF A BRI S 2R A7 46 ELIT 1E ) 1T IE
33145 J5UiR P A0 AR 56 RBGREN T 0,99 PLLE i,
BEEEZ A INE T 24T RS TR A S
JE A6 7 51 B A5G R B vl LB 3 0.5 A b id i
10,01 1 3 KRR Nk T RUA 3T IR )5 19
FORHE TR

FH T 25 A 00 3l DL 2 )17 0 4% 5 00 G i i Y
J7 R i X A AR A T AR R Y i T 1Y — 6 ) i
AEWFE R, BRI DL A T 22 5 U0 S
TEAT SEAE A3 A B 2 L T AT S8 AR5 KB B LI B A
B PY T 46 H R 5106 A AR5 T 599 uli.

2 HERMVIE

2.1 2EFHRENXBUNEFHBAHAERRE
53 1

PO U H S0 4 AR A D AR ACF- 34 10 2 T 46
H 45 1961—2007 4F-F- XU TH 46 H A 22 (5.
& 1KRA 20 thad 90 ATt BT B0 & BT
i B2 5 A 2 WIAE 21 {H: 20400 i G - 3 2672 1 £ 346 I 1 A
g 21 Il b R B W . A AN IR B R
AT5 b IX (9 22 A 5 4 [ P 33 AR — B, AT & i B
R T A2 AR AL P AL A 20 T2 90 AEAUTT
i AL RN 80 AEUTT G . B IX N 80 4RAUTT
WA VU S AE 80,90 AFAUAR Z= BT fi G X 5
Fe B R f AL A AR A M XERE AR IR R AE 21
WA o A6 b e 70 ARA0H 21 T2 ) 4 2
D 5 20 B . AE R AE 70 A1 90 X LLJE A 2 i
L N 80 AFARTF LA 1 Bk AE 60 AL AN 21
LI . o] L 2% A X 2 Bk 2 1 A A
FA L MAFE LT HAE 20 247152
St o T LA A DX A8 P MR JBE A7 A — E 22 5 AR R
Ao 2 2 i R ) 8 T A 5 5 B O R 9 R e
A DI BT 5 i S AR AR B B A Al 1
el W . e DU =TT 4 1k ] 9 4F AR B AL 10 5 il B
A AR PRSP A B FE

F1 1961—2007 FLEFHEEFEH
HEEREEF (B4L:d)
Table 1 The decadal departure of national average

seasonal start date during 1961 —2007 (unit:d)
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Fig. 1 Wavelet transform (a),wavelet variance (b), wavelet transform for the time scale of
21 a (¢) and the interannual, change (d) for the start date of spring on national average
positive value denotes the spring delay. negative value denotes the spring advancing
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Fig.2 As in Fig. 1, but for summer
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Fig. 3 As in Fig. 1, but for autumn (wavelet transform for the time scale of 18 a)
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Fig. 4 As in Fig. 1, but for winter (wavelet transform for the time scale of 18 a)
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Table 2 The results of wavelet transform in the major cycle over various regions and on national average for the seasonal start date
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