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Fig. 1 Monthly mean temperature anomaly (a) and IMF1-7 and res components of mean temperature

at Beijing station from 1951 to 2001 by EMD (b-1)
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Fig. 2 Types of temperature variation over China from 1951 to 2001
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Fig. 3 Classification chart of temperature variation trend over China from 1951 to 2001
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BEWAT, FKOE 3c, d, e [CRMIRTHEP SR 72 THFE UL 2 XY L 43
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8, I8 RIS b 1 AE — Bk
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ZE FIERY, H 2 P R A T R W ER 4 b X6 20 4D 80 4R A r A Ay 14 IR R A 13 Bk
FEAEARTE 2 3 il v TR A8 A e A 0 X sl A E {2 33 R AP 2 e S5 01 M YT 7 3
QX VG P M DX A AR S AR R R R, BRRE I EUOA R 35N LRG AT 100°E DA 2R His X & AR
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TR0 52 A TR UK B TR X S X

3 P EARR AR AR A XU AR

FIH EMD 75 35 32 LAY B 330, 15445 0 50 4FE R AR RS LR (°C/10a), LiHE
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Iy X TR W, IR R KR EZAE 0.4 °C/10a, I X AL gt . KA Jb 4 <R
B E, AR X B ILPE | R RIR AR AR S, Z24F 0.1~0.2 °C/10a, {H 2 A
PIRT B Ge 45 RO Brsmpa bt F R IL bRk A2 4y, HIHRA IR B, LR Zk
RN 0.2 °C/10a 2247, AR AR A R AL /N X 8k 3 2 4R P 7 7 A M XA VT R IR VT AR
Hi DX R A I AR U A R 3 i DXCAR AR A AN AT AR ARy (X R R TR
FEVERE ML X, 7 R IRVL A At | 7 A B A PE AL AR e X, H A X ) RR AR fk
RLEZATF 0.2 °C/10a, X A4 EAFRBPFFLER . M 1951-2001 47, o E 473 <R
AR FR K 0.25 °C/10a F&=—F Y .
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Fig. 4 Classification chart of temperature variation ratio over China from 1951 to 2001

F1 1881-2001 FHEZFXSKEBEUE

Tab. 1 Temperature variation ratio of nine regions over China from 1881 to 2002

o IX e A - I D <L M = [t S )

SIRASEE (°C/100a) 089 043 061 031 -017 00 044 101 034
BT 4 DR AR R SRR AR (1), T T R O K 1 O X 1.01
°C/100a A A ALIX 0.89 °C/100a, 8 H X IR AL AL S W], 74 R XA AL b 3 [ i
-0.17 °C/100a,, 3% F1EX 5% 28 45 U3 job 22 2 WL I W 8 1740 G 0 245 5330 1 4 Ok v [ M 1) 72 e e
#h 0.2~0.8 °C/100a &= FeA —F iy, (H 2 b [ 3T 1 4R R IR 28 Ak SCHRAT B 2 A XUk ik
PE, R F DX SR AR RN ], AR AR FE AN R, A 28 Ml DX Ah T R I 40 7 R X
SRR N TE, TR,

5 e

51 FESEZTHAHNRIEERNIER

SR AR Z AN TR I s ROBESRGA PR 2, A A BRYE R 7 W sk s A2 3l | K BH 5 A
Al E AR R HIE SO BT LL A, A UM R s T R nE e |
R A AL . PR K A | R b floef b RO IS HE ORI AR S A BT AR B ML R 1Y
25, PEAGRSARS BENMEE R, PEMIEE S, a1, SE, Rl EZE
e SR S, AR SRR O R A% i Ah, thEMRT R, 2 2R R, 2
S ER A A SR ) 2 RS X 22— DRI, 4% b 4 Bk AR Ak ) i 0 e B SRR A AE — RE Y
X250 AF RSB S s T, B AR AR A 32 DX AR M P R
Ry b 50N AR T IR R AR AR A DX e 2% S R R DL 4 B
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Fig. 5 Types of temperature variation trend in nine regions over China from 1881 to 2002
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100°E LAY, BE#E#E o AOD 1955 — A RAE .G, AR/ T s, o 2R A8 R AR
PEILTR M IX |z B AR BT IR AOD fELAC /D, Bh R S W 58 S W s Jat | 1TV o D
2 g AU g AR X O HO RIS RO X AR ST DU, AR R R e
A U HAE 1984 AR 1980 4FE 2 5, WA Xk AY HORE B Ale /0 H A B L XuPHA S KT
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S e D A BT A b DX IR R O W, 43 AT 35 -0.4 0.5 °C, A I ARG IA
Shy BT R OO R 3 X0 £ 1) S A BELRR VR, A P R DX DL 2 B AR R A
(G SE XoF 4 3R A A A ki 1 AN BURR R 45 5 X R AR e ] Ml XY 2 i AT A A
KW, mARsEZEE T X, WX ETEaRES . =)Z2RE0HIK,
VEALAIE R A . NS TR R iR | R R R He SR PORE 5Y K B
Hb—SFR G5 2 B S i 0 RN 2 Bk B TRAE

M2, FRATIN S, U1 2k 5 VG R Ao XA AT AR e i E R IRE ., — 2
T R v A I R i o AR T PR A S A I K 2R S T T g X
PP R E IR —, A Bk s B REARNEB SR, s5tE i
R LY DX DL 1] 2 S5 R AR R Y T | R AR R B AR A i A ] e s - B0 b K B
8 ST )RR X U

2T A AR R RS DN 5 H PR A R B, ] 1930 AEAR—1940 AR Y Y 02
A OGSl R BHE S A RGN ER A R IR G F LR B AE T4 R 17 1980 4
AR ZU G T 1Y) 32 5 e A 2 TR S AR R I N e IPCC 268 U A i 4 i, Bl 50 4F
ST 381 ) KPR 4 722 B AT RE S P T IR AR VR B A im0 R R X T 2 35°N DA
b 1 DX 0 SR AR W8, 7T RE H T IR RE AR Ak A BIURR R B 5 A b 0% Dl e B 2 R v T A DG
FEJR L AL E MY R R G R R 45 R, e B KR, SRR, KRR RREY ) BR
T 5 ABRAR WA R R R (3R EE AR A, V2 S R IR S A U b X
FETEW] B R ST R O A O, XA i B e8| RN R RT . B
PR R T 30 A5 T 3BT /N B 2R, R R e DX AT A AR A X

XF 20 gl v [ A2 B2 A I 5 09 PR A B AT AL T T R B B, AU LA K & R T BE Y 1
(4 53 BT 55 D7 AT SR FEAE VR Z N P, W0 75 B Z IR ARFSY
52 it

A3 AT H X 50 AR T B AR AE L EMD B # Lk S DL 458 .

(1) W[ 50a kMR Z RE®, MKEEHNA 3 FER, REEX <
TR T B U Bl X RN AR Y X, H K R X AR AR A SRR A KA ST
ATV T AR T AV AR ALk X TR AR W IR TR B X R ARV R
SRR R  NEAN DN == N 8 N e D W& 5T e S i e o L oo A € 7 i
T ZRUS R AR AT b DX, TR AR Y DX I B SR O A P R A VL R IR A M X

(2) Zrdb . I H R P AR i b S b DX R G VG A5 R 43 DX T R A
F, RIRZERK LA 0.4 °C/10a; EbH XK AT | KEANT LA R 8 &, Hil
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RN 0.2°C/10a 247, PERE . KITH FUFRKIT LI X, 35 58 i B 9 2R 350t A 38 40 i X<,
AR/, RIRBAR A AE X T RRBOEEVT X, 72 BRI Ecdbm | 75
o AR P L A X, A IX AR AE L 240 T 0.2 °C/10a,

(3) 1881-2001 4F v [ T ifit M i 45 oK 1% 2 i i X 1.01 °C/100a 1 4L X 0.89 °C/100a,
e XA AR AN B VR X AR RN IR -0.17 °C/100a.,
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The Regional Features of Temperature Variation Trends
over China by Empirical Mode Decomposition Method

SUN Xian', LIN Zhenshan®
(1. Shaanxi Provincial Climate Center, Xi'an 710015, China;
2. The College of Geographical Sciences, Nanjing Normal University, Nanjing 210097, China)

Abstract: In this paper, a new and advanced time series analysis method--the empirical mode
decomposition (EMD) method is presented into climate analysis field. It is a method
developed from analyzing nonlinear and non-stationary data. The oscillations of different
scales or trend in the signal are decomposed into a number of characteristic intrinsic mode
function components. This decomposition method is adaptive, and, therefore, highly efficient.
Thus, we could extract the variation trend from the data. The testing results indicate that EMD
method is the best one for extracting data trend at the present time. The climatic trend is very
important in temperature change. Therefore, how to eliminate periodic oscillation in
temperature change and obtain variation trend is the important process for estimating and
comprehending global climate warming. In this study, temperature variation trends of monthly
mean temperature data for 740 stations over China from 1951 to 2001 are diagnosed by EMD
method, and there are three types of variation trends: ascending trend, descending trend, and
fluctuation. Hereby, several temperature change regions have been divided in China and fields
have been spatially classified. Simultaneously, the temperature variability of every station is
calculated by this method, and classification chart of long term trend and temperature
variability distribution chart of China are obtained, supported by GIS, 1km X lkm resolution.
The results show a large scale warming trend in China, especially Northeast China, Inner
Mongolia, Gansu, the west of Qinghai and Tibet, and the north of Xinjiang witnessing marked
warming, as opposing to the descending trend patches distributed over Southwest China and
the middle and lower Changjiang valley.
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