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Abstract: As globing warming has raised increasing concern in these years, research on
trends in climate has become a hot topic. Usually, the linear regression is employed for trend
analysis. This detection method works on the basis of an assumption that the series is just
first-order correlated or uncorrelated at all. However, in the real-life data, especially in the
climatic data, e.g. the temperature data, there generally exists long-term correlation.
Therefore, the direct application of the linear regression analysis is inappropriate. This study
employs Detrended Fluctuation Analysis to investigate trends in temperature data in 590
meteorological stations of China in recent 46 years. The result shows that 415 stations out of
590 have insignificant trends. In contrast, only 85 stations display insignificant trends if using
the traditional linear regression. Such difference should be due to the effect of long-term
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correlation. Furthermore, we try to calculate the most possible trend in the long-term
correlated temperature data. Our anlaysis demonstrates that the traditional linear regression
method, which does not take long-term correlations into account, would significantly
overestimate the trend in observed data. Therefore, the effect of long-term correlation has to
be taken into consideration in trend analysis of the real-life data. Our analysis provides a
general framework for the trend analysis of long-term correlated data.

Key words: Long-term correlation; Detrended fluctuation analysis; temperature series;

trend; significance.
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analysis, MDFA), F£¥ N H T A E 7 D3 19604F 2220054 H b 3 A% vt ¢ i i B 1 86 71 45 14
KA, I T M E RS HNME. WiESE[21) $8 H N 2598 550k 20 7 i i o i o
FARRIBIME, RS T A DX R s AR R R B K R A, e T AR
H X 19514F 22 20044F A i iy K il T4 A0 AR g 48 7K S0 () R AEL. s B AR S [19] B2 25 i 35 % )
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(6) HWE o () BRAEKEMRNE, WF(s) 5s WamERR
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BV, RAVEH 2] T AEB590 0 fe 7RG SRR AR A, FRATIRHC T T E KA
& AR WG p, 43 R A 2 R R T R RIS A4 bR 117.07°E, 39.08°N).
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Ti=xi+tyi+z

Horg, RoORGEF By, v RomBHAR R, 23R B AT LS R 51 798 B 1 AR
g B, ~ oy

Hr, (), FoRGEFRNEME, ZA S FRHIE B [32, 33)/2 —Fifa] 5 25 22 5 A 11 1
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log 10 F(s)
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X PIEE, BA T AR R R AR BOI S, 2 T AN ER 2
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2.2.2 KEMEXMHA

— ORI, AMTTHE A ERARRE R A SE T AN DK, S, SERplE AR R, 1M
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(1) X iX5904 3 pi, 7R 46 AW 7 71 (2 FE Ak 38, LA T & RR R 46 7 10D B AE
FIDFA2HIDFAO (H: w2072 48 Jm #8 IX 18] 1F % /> = e 40l & i 2 T i 80, 45 31060
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(2) I et [ A SRAF R ST SR AA P B 2k a3 A (A °C/1004E, FIAD, LA
T2 K R o) B X E] I B R AT e = 0.05.

(3) FI AL € R 7 (Fourier filtering method, FFM) A %5 JF 46 7 41 A8 [F K B
(N =16790). AHFEIKFZAHRHEREE (o). MHRAREZERAN T, X BRI T 5
ANl AR T 50057 41

(4) XFEEANEG R II50056 N L7 5 i S e e R E SR R A, ETAS 2 A7 IREER %
FEE, @ /201 — o/ 253 1 BT DA BB E A N B A X E], X B AR o = 0.05,
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@¢ﬁé%% B KR IRNE R, W AR e B XA EEAN B A R AR S ) i € i
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ALK N, AT BLA S S A 2
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0 O a=08
fitted Gaussian PDF | |
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K 3 KRG S EAE X 1]

RS, FATRIL, 590l b 415wl S AR R AL BAS XA ). e, A
L T0% ok fL S5 R R WIS S R AR R SR, 8 Ak B VA 5 ik A A 85 i
(14%) it HRAEHE AR FR. XWH R 2RI T LA B A 5 8 KRR R
PEAFRAOREM. IXRE, DR AT ST R e BR AR I PR T NS & A A, AR s AT 0 B A
FEATFER), AT % K T A, 2L TSR R SN A

3 g
BIBMILE R, RO I KRR S R A 20, W4, RAVES R, &
SRR e P JE7E 0, S Bl B ST PR 2 P R T3, TRATIREL T R, WIS 4
BB WL FETOR5MRTE ARSI E I R, S SET F[34):
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St T U115 5 O 2 P9 AL



m@mﬂ Z§ iETiEZi http://www.paper.edu.cn

(2) F FAdE L P B AE S 5 7 AU A A R R AR R R AR DG AR BE L AR R b i 22
N, X BIRA DTNl m % AR BT 200567571

(3) XFix200% N L7 5I{E FIDFA243 B0 B ad, BT AR R 4iwm%E, AL
FF A oy AN 22 58 A MR G 5 5 ok [F], BT ARRATTIE R 2 o € (a2 — 6,00 + ) (XS
H20.02, 5K A[35], SHUE FE0.01320.052 [B) X 25 SR 52 md 22 5 AR, Ak — ek, 3RAD
IS =0.02) PIKFZNTFF

(4) X (3) B K NLTFH &N ERFNAR L&, #HITDFAO 704, 132X
N ) gy

(5) FRATIEHUH L LA R &K % N L7351

(1) o € (g — b, a0 + )3

(D) EFG TR LM BRA S FIEFF AR HEERRTS, Blsgn(A’) = sgn(Ay).

(6) EIAFA, EE (4. (5) B

ST ARPAB A —ANKMES R, ATTUARK ETANEFE, ERpE, &
ATAT LS B R (O HE R 25 P R Bt 28 T (4R ). i T RE A Al A S 1E p(A) B K AR IR
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R EEIRATRIL, KA, = 0.9621, FERIERESL S A, = 1.3216, R3S
(1 Aty = 0.5426, G355 S Ayyy = 1.0546, 75 T35 B Ay, = 1.6287, RS ST A, 38 H
BAEc B IE 5, IR BEUNTE (5) 5 ERATTERIE R T R34 1) 7 51l

BETFRBRATBIPA) = [ p(A)dAB BN T AR BB E NG, B RPA) =
0.025F1P(A) = 0.97543 3 A 535 117K 50.05 1) B AS X T8,

N T AR T LB AT 1 7 v S A e R MERNE I 7 v X 5, 2 T — ik =A% (ISR 1R
TN)s M YA M D BRATTIE A B 0 R 1 A AL G SR 1) 5 SR I DR R T R R A DG 1 T L
KA G A B A1F B S5 R, H A, AR T REMT-E A, Ao ors T Ag 02570 I B A KF
N95% ) b T EAEMR. ddRIATRIL, Riguh f ) BE XN (-1.7036, 3.6279), WA
R MBS X AN (-2.0823, 4.7255), F RS EEXEN (-1.8375 , 2.9228), M
s EE XN (-1.2231, 3.3322), P ul MBS XEA (-1.1185, 4.3759). Fk&H AT
A EE M AL A C/1004E, RS B/ NEUS JE P L.

=1 g
AT S ARACINE S
i Ap.o2s Atyp Aoors  Aoozs Atyp Ap.o7s
R -1.7036  0.9621 3.6279 2.1236 2.5365 2.9495
WRRIMEAE 22,0823 1.3216  4.7255 2.6463 3.1104 3.5746
[0 -1.8375  0.5426  2.9228 0.7013 1.1306 1.5599
W -1.2231 1.0546 3.3322 1.3066 1.6739 2.0411
(i -1.1185  1.6287 4.3759 2.5706 2.9570 3.3434

WIS RNV, A 77 AT RSN S (LA, R 8 BN TR 52
PR A R RS, RS S0 7 163.63%, WAV R S Al 1 135.35%, B A
EAEE T 108.36%, ¥ Tk S A Sl 1 58.73%, PH T M E G T 81.56%. ki
K H T KA RN . ARSI 7245 20 B AE XA LL 2k M DR AR 2)05E, HAa
70 5, W duiiaA R AREN, MmEERES RN E S XM REA LR EN, X
P 2 ) 0 22 SR T 2R M R VAR A 25 R KRR A S PE I So i, SR T R R I A R 5 45 1
HMEREEFA ALK 73, 3&E R T iR Al. Wk 3R B DU AATHE 2R IE 58 4 A 45 T AN K3 15
Wi R, T4 G I TAE R BATE T EE B LN TR R W= S, XA R
ERART A T ISR Lo

4 g

FEXER TG, FAVSES — TAXME W, FAENA S RAGE - DHRR. TR
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(1) ASCEEL T 590 F b A 196041 A 1 H £ 2005412 H 31 H Ir 464 5K (1) H it =<l
[ EE e SUE N S R, FIFDFA i 1% HAE 3 5105347 7 KFEAH DG EERG 06 S5 RH, A
REIET0% [k s K FRA AT SR I B AR B 1), XA R AR R N ED B
SRITFZM &AN0] BT, i 2e NATT LAl AT 7 51 3R 30 1 SR (R 38 5 R T AN R R T A 2% 18 R 4t
RSt (] S S/ B

(2) FE— oty JEEC T IRESAS A AR PE R IR T KGOS )5, 7l
SR, MPAERE FR. WO FETWED, A aARRET RIS AR AR T
PO RAME R RAR. &R LA BSR4 Bt st i 7. 45
RRM, SRAIME G L [T 15 B 55 2 T K ARAE S SR P PR 3081 B4 1) 5 e 1 4 5 o £
T AN DU T K RRA SR A TR A R, TR AT R 2 0 L R TR
W, LA R A

TEAERIA -

(1) ASCATERE 5 DA ARRGE H TR R, 06308 55 il iy et 2 2 211

(2) RO 31200559 12 H 31 H H B AR EIE AT 7 081, R K& B30 1)
B, AR ABEAMOESE, BA BRI T o0, BARRE.

DA EAEIERI2A A R ESR A Rt — D e 1, e FoRIATAT DU A2 IWEEE X, &
IERARIREEE, TETHERE RN TR H kR ol Bk, s e, 60T ATEASCH)
JEfith B4R SR8 S EURIR BTN F S A R G b 3 .
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