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Abstract

Based on the meteorological data from 1951 to 2010 at Zhanjiang station (59658), the mean sur-
face air temperature variation in time series is analyzed. The trend analysis, Mann-Kendall (M-K)
mutation test and the wavelet analysis methods are used to investigate the trend, mutation and
period of yearly mean surface air temperature. Major conclusions are obtained as follows: (1)
Yearly mean surface air temperature in Zhanjiang ranged from 22.5°C to 24.5°C, averaging 23.3°C
0.48°C. The linear decreasing trend is 0.097°C/10a from 1951 to 2010. (2) At the seasonal scale,
the mean surface air temperature has the maximum variation in spring (1980-1989, STD = 4.4°C).
The summer’s surface air temperature has the maximum mean value (MEAN = 28.9°C), however, it
has the smallest variation (STD = 1.3°C in 1951-1959 and 1960-1969). (3) Yearly mean surface air
temperature has a sharply increase around the year 1986. (4) Yearly mean surface air tempera-
ture in Zhanjiang has the period of 2-3 aand 4 - 6 a.
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W =

FIF1951~20104FEHIL S R U (59658) 193% HFHRIETR, SEBFB M. M-KEREF/NESHTE
FrES RIS SE B AR, RERBAFARAHTHE. SREELERUT: (1) E604FE
HFSSEHER23.3C, HHEERN048C, HFZEK0.097C/10a. (2) AFEHERMKE, FFEHFY
SBRIEE B K (1980~19894E4%, STD = 4.4°C), HEHIHE B K (1990~19994E4%, MEAN = 28.9C),
{EZSAL IR E A8 /N(1951~1959F11960~19694EARHISTD = 1.3°C). (3) HMILFHSEFE19864ERT G R
E—RKEIMRREE . (4) BILESBFE2~3 alifl4~6 all BEHRGEH.
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1. 5|

HEN 20 A LUK, BT ARRARARRE, A A SRS BB E KI5 IPCC 5 4 Rk
FeH, BT 100 H(1906~2005 ) & ER T3 E EFH T 0.74°C [1]. FEE EERAF AR, XIH<E T
AR NI A 15 A 7 DL R ZE s sh 4 7 T = A2 B BRI [2] [3] [4] [5]. AR5 ET R X ith & < I B T
TREFR, AL A bR E LIS [6] [7] [8] [9]. AL EEAF 5 A AW T 1951~2010 4
PR . ERRAERBRAR L . SRR FUNE A AR, BAEERSEZRB KSR, N
BIF T IX IS A AR BE S L 225 A 4 AN B S R o
2. BlRE %

ASCHAERYF N 1951~2010 AFHVL AR 346(59658) H Ul H s () iR B L. 25150 4
HZE(3~5 H), BZE(6~8 H), %KZFE9~11 H)MAZE(12~F4F 2 H) . 4 F 2 H B 5 1A & [10].
M-K SR 56 [ L) RN A3 AT [ 12)55 7 ¥
3. BZREHh
3.1. BFETK

1 AT T 1951~2010 SEAEH) IR AL aA K . MR RT LA Y, YT 60 £E () P < IR BME N
23.3°C, FrpEZ K 0.48°C, i1 A 0.097°C/10 a. MHIRE, “FH/URABTFES NN E: (1) WK
A B (1951~1966 4F): fEiZM B, “FHARIREISL 60 FMHMEBIL; (2) BER DM EL
(1967~1986 4): 7ELLIT B, P34l R IR/ P A (3) B I B (1987~2000 4F): %M B,
PR NIBER NS, (4) WS/ BL(2001~2010 4F):  H1T 2008 A1 2010 E A E, i AE
BB, SPESIRE SRR RS 5T, 2V .

3.2. FHMEHFENRIRENL
% 1 NTHVT 1951~2010 SFEPUZFME TSR FERIFEBN . WNEZERTUEL, £F KL, £F
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Figure 1. Variation of mean surface air temperature in Zhanjiang (1951-2010),
unit: °C
B 1. S TFERHSKETK(1951~2010), #fi: 'C

Table 1. Variations of seasonal and annual decadal mean surface air temperature in Zhanjiang, unit: °C

#= 1 EISMETHSEFKREL, B C

wF Uk 2 AZF a8

i MEAN STD MEAN STD MEAN STD MEAN STD MEAN STD
1951~1959 23.2 4.3 28.3 13 24.4 3.3 16.5 3.4 23.2 53
1960~1969 23.2 4.1 28.4 13 24.6 3.1 16.3 3.7 231 55
1970~1979 23.2 42 28.3 14 239 3.7 16.4 3.6 23.0 5.4
1980~1989 23.0 44 28.6 14 24.7 3.3 16.3 3.4 23.2 5.6
1990~1999 23.4 42 289 14 251 3.1 17.1 35 23.6 53
2000~2009 23.6 4.1 28.6 1.4 24.6 3.3 17.0 3.7 235 53

T 150 R IR AR A R H K (1980~1989 4EAX, STD = 4.4°C), HEZHIIME A K (1990~1999 £/, MEAN =
28.9°C), {HAZ Ak H1H/N(1951~1959 F1 1960~1969 4EALH) STD = 1.3°C). W T44EMALIT S,
1990~1991 4EAR A A A E(MEAN = 23.6°C), P48 AL i ek H LAE 1980-1989 4EAX(STD = 5.6°C).

3.3. M-K SRR

Mann-Kendall (M-K) /7% 5& —FhIESHa 56 7%, AL S RAT BB — 2 1A, A /D5
FEAARTH. R M-K J7iEX I R P S 3ET RAR 4, L% SN (A R BRI RADIRML. ] 2 A
1951~2010 1) M-K Tk Ie Hi 2k, UF S ETO ¥4 gt ih 22, UB R 74 gi it A8 th 45,
It HARHE S € (1) 22 KT o = 0.05 THE H M-K R3S Gt v 5 Frodt B2 2% I S B4k Z, = 1.96 f1-Z, = —1.96.
MIE 2 HETLAE H, ik UF AT UB 7E 1986 4F A A5 AHAS T 2k I St th 4k 2 1), B J5 28 UF & Bt
%2000 4F, HH TIRAEL 2,=-1.96, Bi)5 UF B30 M. @00, TSR 1986 )5 K
A — B IN  5 A% (5 RT3 A A DO AN B AR AE 4 18— 20)

3.4. INBSHT

AR Morlet /N 77726 1951~2010 VLT 24 RBEAT B 204, DA EAN RIS 1] RUZE R J& 341
AARRHE . & 3 JyFRE TG Ib X 1951~2010 T2 R AE BB FF F1 ) Morlet /Mg D&, Hory,
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Figure 2. M-K test of the mean surface air temperature in Zhanjiang from 1951 to
2010
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Figure 3. Wavelet analysis of mean surface air temperature in Zhanjiang from
1951 to 2010

[& 3. 1951~2010 I EHKIBIVGE SR

TR Sk B ()5 0 N LS T 95% M £ e A5 RS, i Bl [ S48 (COI: Cone of Influence, SZMAHE) LT [X 45
52 R RN ) RE A T FE R DN o /N AR e R A S R RN UE, ARRERMEMIK: RO ASHEL
FoRIEE, REERMEMS . DESVTIGERER, BTPSEAFE 2 FIN ) RS iR E R g
Mo ATCAE Y, TSR 2~3 a Al 4~6 a B EMEEG A, Hrh, 2-3 a ES A EEH
BUAE 1960~1980 “EAX, 4~6 a [T A A E ZHIBLAE 1985~2009 4F. {HAAEZEMZ, EHEL 32 FEH0HT
o, WA ARG, TR R A 60 4E, I 30 AR A IS BE U] R IR R

4, g5ig

(1) WYL 60 RSP SURIIE R 23.3°C, Ar#EZ N 0.48°C, filn% 0.097°C/10 a. HARL 35y
VU B BN AR A BE(1951~1966 4F), BN BE(1967~1986 4F), BTG N Br(1987~2000 4F)
O BN BE(2001~2010 4E) .

(2) EFWRA b, HFFNFRARIEE 5K (1980~1989 44X, STD=4.4C), EFHIHEEK
(1990~1999 44, MEAN =28.9°C), {HAR{KIREE &1 Hx /N (1951~1959 Al 1960~1969 £ STD = 1.3°C).

(3) M-K it FR B, WL PHSIEAE 1986 471 5 & A — IR 3G I 9878

(4) NEHTEERENY, UL RAF(E 2~3 a 91 4~6 a (W R EMEE 1.
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