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Fig.1 The average winter temperature anomalies time series and trends changing in Jinan
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Solid lines are positive isotimic.dash lines are negative isotimic or zero, and isotimic interaval is 0.4 (the same as Fig.6)
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Tab. 2 Jump points of mean temperature anomalies

at different time scales during winter in Jinan
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Tab.3 The mean winter temperature anomalies per 10 a
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Fig.5 The average winter temperature anomalies time series and trends changing in Weihai Chengshantou
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Fig.6 The mean temperature anomalies MHF wavelet transforms during winter in Weihai Chengshantou

AN EHATE 4, 18a. LL 4 a HRIMASRENNS, HIRT
JUANRBN RO ITE 50 SEACH WAE . 60 FEAQ
AL 70 FEARETHALA A 80 AT, LA 18 a X A
AN, EIREIYRS) L F A 60 FEACH 90 F X
T, HEF 2006 FEEEBTIRMS, HHAE
AR SR — B ) Bk L Sk & 28 1 B SR AT R AR

Marine Sciences/Vol.32,No0.9/2008

ESEIT I

B B R L Sk & 2 H S AR EE T AR Ak 1)
MHF /N 772 (B 7) JLLEH, £ 1952~2006
RN, BRI L A ZE H PRI AR
BWAEE, EREFATLL 4 a BRI
98, ERAKREIF AL, 18 a BRI, T HE

33



Rk E REPORTS

FM 5 18 a, REEIZHTHT A

0 1 Il 1 1 1
2 4 6 8 10 12 14 16 18

AR /a

B 7 gl Lk AR AR B RUR T2 46 ) MHF
DR 2
Fig.7 The MHF wavelet variance of mean temperature

anomalies during winter in Weihai Chengshantou

WH 8t RBRISEAE ST TR 4 . HE4
MK 8 ATLLAE: 7 o=18 BFNE L, migailik
XZFERPIRBRT ST 1A, BN RAE
Bz (1982 ). fE a=9 MIRE b, gLk H%
ZPHRRRERA 1A, R FKIKE R
BE (1987 ). fEa=6 MR L, Bkl k&
AFHRIBRET SE S A, REMFIKIREBAZ

B% (1957 4£) —HBEEE (1965 ) —mHZZNE
(1972 ) —HIEAR A (1978 ) — A 451 (1988
). fEa =3 MR L, Bl k4 ZEH S
AR 8 AN, UL EERIAFERTLLE T,
BAFEFIRET, XTR/NE R B EARFLL, 5
KA S, BE RN, S8 mE#ig i,
i B TE BN RO 5 B R S BR T B A
SLACEE PRSI R AR AE, BI/ERT
A B LSk A AT SR R AR AR BN
P, EERAKCK AN IE & A B a s, ke
e bR AT LUE AR AR — BB R, BRIl
L4 AP RIR BRI SR ER R &, (B IR
g

F4 BBRILUKEFEATHSEETETRARETHR
Tab.4 Jump points of mean temperature anomalies at

different time scales during winter in Weihai

Chengshantou
a KA HEL £
#
18 1 1982
9 1 1987
6 5 1957 1965 1972 1978 1988
3 8 1957 1965 1970 1981 1988 1993

1998 2002

a=9 |

|
O N AN = O =N
T T T

|
SN

1950 1960 1970 1980 1990 2000 2010
4

LS

8 BRIk AT H T R P AN R R B MR R s R

Fig.8 The results of wavelet transform of mean temperature anomalies at different time scales during winter in Weihai

Chengshantou

34 TR 2£/2008 4£/5 32 /88 9 #A



R

23 AEAL (HRAE) o4

¥ 42 VRSB AR B A OS5 300%
PR BIEAR 8 X S A s B H ERAR i A
— I TN AR K S E L P

R 5 U B L KT 60 a KA T
SIBHILFERES . L, 1956 R RIIT 60 a
KAFRREBAR—E, (B FHIME-460.1%, I
BRI 60 a RAFEIRAKHI—F R 1967
H, WMEEIIME-553%. 1998 F AR 60 a A&
BRI —E, BE T 312.7%, 05

F5 FEEERLLIE 60 a EFATHSBEREEH

REPORTS

L3kIE 60 a RA&ESIEE S RI—50 2006 F, R
BRI 428.3%. PF R AT SRR S R )
AifE _EANIEEE 50 EARHN 60 4EAX, TIAREE S F
AP7E L RARA ML . Bl k& TS
TRAARA S AN TE 20 AL 50 AL, 60 AEACH
80 HEARAT M, TOARIE 4 =) 25 40 A 7 _E et AR
ALY, PIHELTSE L BRER, B
B R FEER LA

Tab.5 Abnormal years of monthly winter temperature in recent 60 a of Jinan and Chengshantou

il Al
BAER  RETE BEAR  RETHE BaMER GETHE RESH  RETSE
Hortk (%) Bt (%) Bt (%) At (%)
1952 -330.6 1998* 312.7 1952 —458.7 1998 416.0
1956* —-460.1 1953 -339.1 2001 340.5
1967 -326.6 1956 -332.8 2006* 428.6
1967* -553.1
1976 -326.5
1979 -320.3
TEe o LR T 705
SEk:

3 &%

it 60 ak, BrEAFEAFESE (082 C)
bt BT AL Sk A R UR (053 C) @,
FN g L Sk P A SR AR A B B B,
A ZE 4y Bk 0.431 °C/10a #10.359 °C/10 a.

P A R E R I R b, SRR QAL E
thisHRl, FERCNRIRE b, EARRA ER, B
T A 2R IR AR A e R L SR

B b, e &2 PRI ARt EL S,
18 a /oAy A WR 58, Bl Sk A& PR
BT, 4, 18 a /oA FAIAIRBI R 5

FEAR K —BITE) Y, SRR g pl Ll Sk P Hh 422
SIRBARIPERIFRERE, BHAEHEMNER.

o IIAR Sty A% I A A AT B AR S, Rl Sk
VSRR A S EFR RO, Ud B ALl Sk H DR
SAEFE L NG

[1]1 A ERE,JL T AR L/ B B B e 2 BR S % 22 1 ) )L
AR AL 23 7 oh B 0 R 1), B 50 S5 2 B 2 4,1997,20
(10): 505-510.

[2] SEER, A . e RS T R AR ST K
S RIE,1997,21 (1): 58-72.

[31 ZANE, AHSEH/NE ST ML R
A HRRAT. 1993.38-56.

[4] FREEAE,VF 50,7 B 2R ST SR R /K ) AR A P /)
SETI AL R F R CHREBIEIRD |, 2006,42(4):
503-509.

[5] BT SR ST AR A B 4 K SR AL 1 % B )
RIS S E4,2001,21 (2): 206-219.

[6] X%l Z= k46, B b B R T B ZE S R BE M AR AL /D
WAFIILERSE, 2003, 22(2) = 173-178.

[7] B, WENES TS MATLAB R2007 SEI

(LRI R

Marine Sciences/Vol.32,No0.9/2008 35



ZIiR 4 REPORTS

M] Jbot: BTk B, 2007.38-72.

Wavelet analysis of variations of recent 60 years winter
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Abstract: Based on the monthly mean winter temperature data from 1951 to 2006 of Jinan and Chengshantou
climate-stations. The multi-time scales characteristics of winter temperature and the extreme climate had been
analyzed using MHF(Mxican Hat Function ).It was shown that the average temperature in winter of Jinan (0.82
‘C) was higher than that in Chengshantou (0.53 °C) ; in recent 60 years, the tend-rates of winter temperature in
Jinan and Chengshantou were 0.431 °C/10 a and 0.359 'C/10 arespectively; the mutation positions were chosen
to each other in larger time scales; in smaller time scales.the evolution showed some sightly differences;the winter
temperature changes of Jinan was slightly faster than that of Chengshantou ; 5 a,18 a period-oscillation of winter
temperature variations in Jinan is the strongest, and 4 a,18 a period-oscillation of summer precipitation variations
in Chengshantou is the strongest; in the coming period, winter temperatures ot the two places may still be high,but
have a lowering trend; throughout the whole time,the extreme weather contains obvious staggered features;the

extreme weather in Chengshantou was even worse than in Jinan.
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