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Abstract Spatial-temporal variations of temperature in the Yellow River valley were detailedly analysed by using 142
station observation data from 1961 to 2010. With respect to spatial distribution, the temperature increases from west to
east and from north to south. Empirical orthogonal function (EOF) analysis reveals that the principal EOF mode is a
consistent warming over the whole valley, with the strongest warming in the upper reaches of the Yellow River [0.40 °C
(10 a)™']. Secondly, the EOF mode shows opposite variations in the eastern and western regions. Thirdly, it shows
opposite variations in the southern and northern regions. The warming rate is the highest in winter [0.52 °C (10 a) '], and
then spring [0.30 °C (10 a) 11, autumn [0.26 °C (10 a) '], and summer [0.14 °C (10 a)"']. Further analysis reveals that, in
addition to the global warming impact, the warming in the Yellow River valley during recent 50 years can be attributed to
large-scale interdecadal warming in the mid-1980s and the late 1990s. These two interdecadal warming events occurred
synchronously with the interdecadal shifts of the East Asian monsoon.

Keywords Yellow River valley, Temperature, Climate change, Interdecadal change

FSEE 2013-05-29 W, 2013-09-18 W&

FENRE P EAR R AR L I CCSF2011-1, 8 5K SRR FUR JE v RIIUH 2010CB950304,  [EI 5K [ AR Bl 224 AE AL 0 H 41205054
41105073

EZEINY W, L, 1981 A, Wit FEMFAMRAMN KN TS, E-mail: nlpan@163.com



S =7 N R i 19 %
478 Climatic and Environmental Research Vol. 19

1 3§

L S AR AR AR 9 i T St
7, AR A DGR AR RS, IR 2ol
KB BRI H A% GERE L,
[ 1 TR A AR EEA 3, 1951~2009 4F,
Hh [ il R TP I BT 1.38 °C, ARREHR N
023°C (10a) " (& IRAUFAT AL E FEUEAlHR )
G5 sy, 2011, RIS, T
100 4Efe b [ iR BR AE A TGS, I
ISR S OFERAYEEE, 2005).
FFEZIHT 50 AR EAN Al b IR 5 o0 A1 5 A8k
RFAE S EUAHR Z TR, AN ) b A o e 4
i MARAESAE (EYL%, 2010, JUEELSE, 2012).
A [ K B AR it SR AR GRS A8, 20075 4
e AL E £, 2010) A5 KRR LR
CEERMTEAR, 1999; JurlFIxE, 2013).

T o B R, R VR T I L
h, WMEAEHHE PN HR 75 AZE. B,
PG T L ARS5AE 1 o SERT R R B v [ AR
W LR, MBS AR K I S A K En]
SNTFEL T RACEREA R, PR, R
WAl o SRR NG B R R R, S
TR AR B RZE TR S . AE LU AT
W (OLH RS, 2005 Ro24FI5KAE, 20065 AREE
M4, 2006, 2007; FARZFEFFMRGE, 2012; 5k
58, 2012), XFEREUKEIEOIRE L, A
SR SR SRR AR T b, <IN
ARG SRR AR 2R SR K IR AR AL DL R R
Wi\ B RGHATAE E I R (KRR AE,
2002; MEREE, 2002; SEHGE, 20065 BRBIAE,
2009; FEF AL, 2012, BEg, 2012a), A
AR ST B B, T B AN (CE
RS, 2006, FT LA T AR AR AT B T IAR
IR AR AR EAE ,  JEX T R AR 2R
PR TR EIR T o AR SC DU G I TEORL A
fill, ZRGHTIE 50 AR TR RRE, Y
BRI E AR S SRR R

2 ERERHE

2.1 &R
AR, 1961~2010 4FE 7k 142

AN Gl i 2 TR S 1 H AR R, e
WIS B At 25 8 B R I I A7 AE (R
B—VERE (Liand Yan, 2009), 7EZEHE X
P KGR Y — 1 e ) AT T S BRI
B 142 AN G, BIFAZEE 52 4~
U 78 AN R 12 AN RN A R E R B K
FIH K BRI LB o

HRUERRIS: & 12 AERE?2 H, &
F3~5H, HF6~8 H, HKFE9~11 H.,
22 FiEk

FIFH AR (AL, 2007) TR WTAE
Z PSR AR R 2 3

N TR B BRI R, IHEARE
FININ TS5 B AREE 2 W A OG5 (R
EHRZRED, BARER T HEASN

> (x =2, — 1)
R=———— (D
JZufwa@—ﬁ

o, x PR CGFEED), ¢ AR Ry ER
P45, i WFEAREYS (RMER 1, 2, -, 50),
FERKL n=50, x TSI FIIE, ¢ R IR 1
HIME o R A 7T 5 I A i 18 e g ARG PR AR L 3,
R>0, FRoRTEVHE B B &S, R<0,
TR BRGSO EA B R A E R
RIS, et BEN, EERENRS).

3 HRE5HM

30 MEFEHREMRESHH

AT L Y 2 1 389 AR 1 25 T 4 A K BB
CanlEl 1 o), SIUPEEK. ARifm. dEEk.
P R R AR o PRI TR 5 ), AR
AR R ZEA AR ZE R BOR . YA, HRA
WZERE RO, fmE S RARERAAZE 19.5 °C, &7
ZEPEA 17.1°Co F B, WHWRA T,
BT ES AR ORI A R, i
T b33t PR A T SR i (10 DS 40 b X AR T g
E eI SN O e W B a1 QNI S~ V- e
W r AL IR TR R, &2, eI X &
R T DX AL B I ) X
32 EFERRESEHMEESHF

h T R R I A AR A, X4




4 1 WHEAE: I 50 ARSI R AR AR IE AT SR AT

No. 4 PAN Pan et al. Spatial-Temporal Variations of Temperature and the Cause Analyses in the Yellow River Valley ... 479
FFSW C N HFESWrC N
. —3.0-00 | . 69-11.0 |
B 0.1-4.0 e - B 11.1-15.0 — N
£ 4.1-8.0 £ e ponlEEs s e 1 15.1~19.0 -, opFEER oy
40°N [ & 8.1~120 - e 40°N | £ 19.1~-23.0 e
B 50158 B 531264

35°N \,,\ P

(:37?]75 350 525 70(l)<m R#ER HR
30°N 100°E 105°E 110°E 115°E

KFESBr,C N

2900 J

= 0.1~4.0 i | _—

T 4.1-8.0 e, PR e
40°N | £ 8.1~12.0 - e * 1

B )54
35°N (\

N | s
),

0875175 350/ 525 70(1J‘m,ﬁté‘|3 B

30°N - -
100°E 105°E 110°E 115°E

35°N

- — m— 3
0875175 350 525 700 M =X

100°E 105°E 110°E 115°E

£FSW/rC
143120

B —11.9-—8.0 - .
L —7.9~—40 B L J*
13 L

30°N

N
[

40°N | E2 —3.9~0.0 g
B 0209

35°N| g
\x
R AR
0N 100°E 105°E 110°E 115°E

B S ey 28 R B U S AT

Fig. 1 Seasonal mean temperature in the Yellow River valley
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Fig.2 Empirical Orthogonal Function (EOF) modes of winter temperature in the Yellow River valley
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Table 2 Temperature, trend coefficient, and warming rate
in the Yellow River valley during 1961-2010
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Table 3 The warming rate of seasonal temperature during
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Fig. 4  Significance test of the temperature trend and trend values during
1961-2010 in the Yellow River valley (shadings are above 95 %

confidence level)
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Fig. 5 Time series of the seasonal mean temperature in the Yellow River valley during 1961-2010
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