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Abstract

In this paper, we study the 16 stations data set of the “Hundred Years of Uniform Temperatures
(V1.0) in the East of China” between 1910.01 and 2015.12 which from the National Meteorological
Information Center (NMIC). The temperature data were analyzed and combined with the Detrended
Fluctuation Analysis (DFA) to study the long-range correlation of the 100-year temperature series,
revealing the memory characteristics and interdecadal evolution of the climate system in the region.
Firstly, the paper analyzes and compares the conventional statistic characteristics of 16 centu-
ries-old temperature series in the east, and finds that the trend changes in the temperature series in
the past 100 years are generally weakened from northern China to the south. It is caused by the
temperature series in the northern region which has steady growth in the past 100 years, but in the
South basically it showed a significant warming trend after 1980s. Furthermore, the temperature
series scale index of 16 stations in the century is calculated. The results show that the monthly tem-
perature series scale index of each station in eastern China ranges from 0.62 to 0.85, and there are
certain long-range correlations. The long-range correlation of the temperature series of stations in
the Northeast and middle and lower reaches of Yangtze River is relatively strong, and the long-range
correlation in the southern areas is relatively weak. On this basis, the 50-year time window is se-
lected to calculate the temperature series scale index with 10 years as the step size. The study finds
that there is a turning point in the long-range correlation of the temperature series of 16 stations in
eastern China within 100 years. In the first 70 years (1916 - 1986), the scale index of most stations
was relatively stable, but in the 1980s, its long-range correlation was significantly weakened. Until
the last 50 years (1976 - 2015), the scale index showed an overall growth trend. The results of this
study can provide scientific evidence and support for climate change assessment.

Keywords

Centennial Temperature, Long-Range Correlation, Global Warming

NESIR: B, BEE, IR, EI0E. T EREEFER RPN LR ). R TR
1%, 2019, 8(4): 516-524. DOI: 10.12677/ccrl.2019.84056


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2019.84056
https://doi.org/10.12677/ccrl.2019.84056
http://www.hanspub.org

ESVEP/AE

g
1111

PEFRBEFREKEHEXMERELRE

R

IRR, BEE:, HEE, I

"HES SRR TR, 6
EERAKELE L, b

ShERRER RS, JEa
ARSI 55 R IS SR I 45 R, R AR AR

Email: wangqg@cma.gov.cn

WehE . 20194F6 H27H; FHHEM: 20194F7A5H; KA HM: 2019974 12H

R

Ak E RS 445 EH 0 (Chinese National Meteorological Information Center, NMIC)¥ ¥ ) “
HP AR EEY—ASEAEFFI(VL.0)” FHFERBL6MNE5K1916.01~2015.123E1004F ) 7 F1Y
SEHEHIT OV, GE&FBE B (Detrended Fluctuation Analysis, DFA)FR T B EIEEF
IR, R T X SRR A DI ERE AR ERREERE. CFELEMTHE T R
16N EERERFPERGITBRE, K EEARERFERF@ATN, HPEILEHBIE T
XS4, HEEERFRETIFRXESFERBEFFREFREK, TE 7 RKHrEumERLTE
1980s/5 7 H I B EWE &R . #H—FP, ALHET16ANEGHAERBRNEERFIIHERE, ER2RHA
FEERBEA G A BB EIREVEEE0.62~0.852 8], #HFE—EKEMRME, HpRIpfmk
YLH T X6 3R PR R, X KR5S, EHER E, %I T 504
B R & O L1042 KIE BT EEE TSI E RS, R RIAE100E N HEARE 163 5 FIEEFHK
M EERET, KEouk R EREERT70E (1916~1986F) M B AT E, HAHEAN1980s,
HKEMREHERT, EERII509(1976~2015), FREHRBCHIBAYE KBS .. ZIH AL RN
PURS BRI AG 1R R 2R IR .
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1. 5|8

T H R AEFRIBIE ST T USARIGIE N 1 BRI AR Ak, SRR O B bR oG B K ., 3R
[ % 5K 3 TR R < F R A S A5 28 A e 8 DA S A D AIF 7S o AF 2 o7 b [ XIS R B 2 Al L b
M AT T BN KRG F 0T, 15 H o E O SURRRE 3 0 3 s T AP 57K [ 1], Cao et
al. (2013) [2]15E T — AL 21 R B0 A B 2R 300 B AR IR R ik 1.52°C/100a. (HAE {4 R E I,
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Toi 2 A ERAR BRI A2 v [ S AR R B AP AE AR e M [3]. — 7 TH T G b 2= [ A A AN 5], I YR s
FIAG —, WA AT, S ST RS sl T A4 51 S 1 W37 PR B A0 2 33 j R B R K AN 5
Py AT, SRR IR R IREEAR S, R SRR MBS A e HRRE
FAEARTENE . SAEFSH R W AR AT E . AR 18] 7 S04 4 2 P Ra i I HAFAE 2 Rt 1) R
FEAE R [4] [5] [6] [7]. FEALF 2Rl (6] RUEE (S5 FUBLAS B [ 7 81, AUOGIE LR EARRAE, AR bT
GEROIFAEART M. N TSR E IR S FAGE S, T XS A% P 51 M S L 2544 DL e AR 2R M A5 1E
BEAT 53T

TESMEFHIRIM G, BEA R E KM, KEMAERN, KARHRRARER. [UEFH
DL Bz A A=A 7 B AEAE S 25 R KRR A S P [8] [9] [10] [11] [12]0 AW SCHESR I b [ 243 30 1 AR iR 2ot 28 1k
MR HEEA b, TFF0 T R E AR 18 AN E ATk 1 B KRR AR DG, JF HARR T AR SR R KA K
PR, R T B AR IE A R 23 ROBE B AR GG RMRFAE, Do A b I AR08 1 4 JUBE S AR 32
PR 7 VR0 SR

2. FRFIFE

A A# 1 % R %45 & #F0 (Chinese National Meteorological Information Center, NMIC) ¥ FE [ “ rf
HRZRER B AE S — SR A BT IV L.0) 7 R E 2R 16 AN A 1916.01~2015.12 3 100 4F (1) H FH<R
Bl ZBFEE 1951 G LAHT A0 EUE £ ZORIE T KRGS B L AE 2002 AL EAK AR
FEKEHESE” , £ 2008 FFESLH “ P E 24 W KFEARTREIEEL” . 2009 FEALH) “4E 60 4 E
W R B ) SR AT R K B AR AR 7, DR R B RSB SR AE 1991 4RI “ i ie KR SEAT
] 10 75 KBS BT SR AR BE 7 IR k. 1951 SE 2 R BRIk A T4 3 7™ #5742 1) v 1)
HOTH AR G W kL At rp A S T AR TR R S . 2 A AR I R g A TR
KU A RSN AR TR, 2D SRRl G PHE, M EEnl, SEF BT IS ik — 3k
[BE L 2 e8P (R V3 R R PR B A s b S5 b VAT SR A S kb, ZE g S b B | AR UR A BT
FIHEA b, PR 1951 4F 2 B 5 RHF F1H T 30 4F B S5 1 18 MR Gl BORHEAT Y — (A 38 51T 1.
ARSCIE F R E R 16 AN Gk &4 FEA TR A A58 1 (18 3l s H o BHAR B2 B BT RHRH ARG ek, L
Wb T Pa R X ); Lk S (A AT W] 1 s .

Table 1. The location and time of the century-old station in eastern China

F 1. PERBEFEBMLERRNK

B B AR 233 @$E gt S
45005 ik 114.17 22.29 1884.01~2016.12
45011 ] 113.53 22.20 1901.01~2016.12
50527 HEhR 119.75 49.22 1901.01~2016.12
50953 W IR R 126.77 45.75 1901.01~2016.12
53463 IR 111.68 40.82 1915.01~2016.12
53772 KR 112.55 37.78 1916.01~2016.12
54342 ML 123.52 41.73 1905.05~2016.12
54511 Jext 116.47 39.80 1889.09~2016.12
54527 R 117.07 39.08 1890.09~2016.12
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Continued
54857 Hi 120.33 36.07 1900.01~2016.12
57494 R 114.13 30.62 1905.02~2016.12
57679 Kb 113.08 28.20 1911.01~2016.12
58238 B 118.80 32.00 1905.01~2016.12
58367 BRIL 121.43 31.20 1873.01~2016.12
58847 HaM 119.28 26.08 1905.01~2016.12
59287 M 113.33 23.17 1912.03~2016.12
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Figure 1. The distribution diagram of 16 site locations

B 1. 16 i Ef BN r=E

Bk T 43 BT 77 7% (detrended fluctuation analysis, DFA) M 78 JE L 14 i (8] 7 Z1) KA PR A T H .
B A RE S AR, TR DA OGS, R AR AR (R A AR e E . BT M
BB AR AR AR R S AR 13] [14] [15]. HAtHE LT

F—A, HERRFE(F(s), s)F REE,

Y(i)= 25 (% -%) (1)
LR

FA, YO NAAEZHERIRE s KIXE vy, KN =N/S .

F200, MNTEAXE v, Hg/D ZaENaEdE, [RRMES. EL%aR eyl
Yo(i), FREFIEMEHEZZE,

n=v()-R() @
Horbrp (i) N5 v X IR UL 2 00K
FEA, HEEAXIERE L ESERTTE,

F’ (v,s)zlz;yf [(v=1)s+i].(v=12,--,N,) 3)
N
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B, WS X R IE T, TR DFA B3B8,
F(s)= Nixzjﬁﬁ(v,s) @)

A I 7 A K ARAR DG, W) DFA W8l B8 F(s) S5 E ] s BURHEC R
F(s)=ccs” 5)
FEXUOR BB (F(s), s)H1, FB/N ikl E, HELH 2 IR S o - H0<a < 0.5,
ORI A F AR ARRE AR, RARIHCAZE, ST A 2o KR AR AL 2 a = 0.5 1,
FoRIE P AR RS, I BIEE): 0.5 <a <10, FRFHRAKIEHICRE, BISHT R L HE
PERIAR R B Z AFAERTRARSCNE, I 5 B Kie 2, HARFERE o OEIZ T .
3. FEFRBEFREELHAEI T

DA T3 AN L AL, ARG T 1916 4F 1 7 22 2015 45 12 H 3L 100 42 1) H P 35530 B2 17 S AT R 9
B, X 16 viA M AEEEYME. Eh07E RERENEBIT T g, Wk 2 Pk,

Table 2. Centennial mean, variance and trend of temperature in stations in eastern China

F2. PERBEWEBEEBRFHE. HERES

BB 7 HE HIME(C) BRIy % FEBEEH(Cla)
il 114.17 22.29 22.65 0.3437 0.0163
I 113.53 22.20 22.15 0.5541 0.0163

LR 119.75 49.22 -1.45 1.8858 0.0343
W SRR 126.77 45.75 3.80 2.1415 0.0429

W1 111.68 40.82 6.89 1.1442 0.0150
K 112.55 37.78 10.62 0.6436 0.0173
LB 123.52 41.73 7.31 0.9998 0.0267
Jbxt 116.47 39.80 12.58 0.6434 0.0186
R 117.07 39.08 13.25 0.4811 0.0375
H 120.33 36.07 12.88 0.4823 0.0138
el 114.13 30.62 16.50 0.3587 0.0086
Kb 113.08 28.20 18.08 0.2751 -0.0006
S 118.80 32.00 16.26 0.4689 -0.0021

HEIC 121.43 31.20 17.32 0.4272 0.0079
&M 119.28 26.08 20.53 0.4412 0.0167
7 113.33 23.17 22.49 0.4839 0.0181

M 2 FRET DU H 16 3 F AR B T 51 S DA D T AR (i B, ER KV R R R AR
FaR T, EEERONIZPA UGS IR TR 1980 BT R EERRIREY, )5 RARME BB EE, HEE
R ERaH Oy, Horp RKybuliiR B R RHEAR I 2(0) R . ASCRFEFE. TR Kb REILUAS Gl
B, FEIR T 100 A AR S5 B B T A AR A B L, NIRRT LA Y, E . TRBHPRSETE 100 4
N 8] RBE PN AP 20 P AR S T #A s KYDUETE 1980s AR 20 TP, 1980 45 A4 W& 7t
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(B 2(c))s EFICULAE 100 SR A P R A T KRB B RIFEYT, —IKTE 1940s £4, H—IKHEILT 1980s
WF(I%I 2(d))o AT PUANGE i F AR E L AT 0, AN TR X35k AR P FE 100 4 A 18] R RE P AR AL A7 I 2 22
T A ) A BRI R 75 B 45 A X IR AR SR 2 AT 6 S0 R G520
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Figure 2. Annual average temperature of 100 years of temperature at different sites: (a) Hong Kong; (b) Shenyang; (c)
Changsha; (d) Xujiahui
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4. PERPREKEEXES

ALERUHHET 16105

FEAHRME; %

(OEES

B i AR RUBE R AR B AR H, FH LA A m B 98 25 65 L BE 1 4 RUBEFR I
BRI DL, B R 2B — Ued, IS TS 50 4R

TRECUL L2 3 B 0 10 SR &N 1 50 SR IAREEFRH, T DL M 2SI 393 65 3l T B2 AR A b

4.1. FERIBEEM 50 FREFFIKEHRXY
K3 pos s, TR, Kb
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Figure 3. Long-range correlation of monthly temperature-month series of different sites: (a) Hong Kong; (b) Shenyang; (c)
Changsha; (d) Xujiahui
E 3. TEMSEFEARERERIHCIEHEXYE: @FE; OILMH; ©KW; (OHRFRLC

4.2. FERBEFREFTHKERXY

BEP TSI A EE 16 b A IR A KA P S BOFREEARE, AR B 2 vl RO AL I, [RIIRpRE
AR RIS ] 43 9T 50 SRS 50 BEAT 740 Al 5. 45 R 3 Fios.

Table 3. 100-year temperature monthly mean sequence long-range correlation scale index of 16 sites

3. 16 R A FIRE AERIIKERXIREREY

BYimS BYEAHR @ A (R 50 4E) A (J5 50 4F)
45005 ik 0.73 0.80 0.62
45011 LA 0.72 0.82 0.70
50527 HFRLR 0.71 0.76 0.76
50953 WA SR 0.76 0.85 0.72
53463 W1 0.79 0.81 0.69
53772 N 0.64 0.64 0.72
54342 Sy HCE! 0.69 0.75 0.68
54511 Jbut 0.67 0.66 0.72
54527 K 0.76 0.58 0.60
54857 H 0.66 0.63 0.71
57494 B 0.74 0.61 0.68
57679 K 0.75 0.51 0.74
58238 5 0.85 0.74 0.83
58367 IRFIL 0.72 0.58 0.64
58847 M 0.62 0.68 0.67
59287 il 0.77 0.82 0.67

MRATTEUEH, S ulibrEIRE0 KT 0.5, RYVECR & KA ICHRIL, A7 AEBON I8 1R P 1% -
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4.3. 50 gz B £3F%) DFA

B2, EECT 50 EETRE LD 10 G KT 3P, THEAS RN Bl s5bs B Fe 5000 A1
sl 4 fros o B R DUR B, £E 100 ARE TRDRBE P, H B R 16 3l i (0I5 B PP S K AR A DG MR AR AE 3 4T
FLART 6 F Kok, HARKFEM MEAE AT 70 ££(1916~1986 42 X & R, (HAHEN 1980s, K
Sy vl R AKARAH G VE B S5, ELRIEIE 10 AR EEAREOCUCH IR KGE S, X Re 5 3RIE 1980s HIXE
FEI KFUBE TAA F 3R T A ¢, IR v RETE — & FR R b R T A BRI 20 X380 R Ge RS I 54
W AR 4T 0 RAEVE 2 0 AU IR P 81 AP AR AR 380 SO (n ] 5(a) & 5(b)).
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Figure 4. 100-year temperature monthly average sequence 50-year sliding scale index of 16 sites (sliding interval is 10 years)
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Figure 5. 50-year sliding scale index (sliding interval is 10 years) for a hundred-year temperature-average sequence of dif-
ferent regional sites: (a) 3 sites in northeast China; (b) 3 sites in the pearl river delta region

E 5. FRIXEH R BFERERERFS 50 FRIRERRERNERA 10 F): (FRILHEX 3 ha; OZKI=AM
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5. GeFnidie

ASOHE 16 AN EA T AR LB IR W0 S il s KRR PR REAT XS R . SRR, AIX
AR, ALTT HUIX b S KRR A SRR E 5 TR X, IR BORFE S 1T 50 SE AR SRR A
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