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Abstract A multiscale examination of temperature and precipitation in Tianjin during 1921-2010 was performed using
the EMD (Empirical Mode Decomposition) method. Moreover, power spectrum analysis was performed on the IMFs
(Intrinsic Mode Functions) derived from EMD. This analysis indicates that the variations of the annual mean temperature
are mainly characterized by high-frequency oscillations, with 2—3-year periods and quasi-5-year periods detected in the
first two IMFs, and a long-term V-shaped variation in the trend component. In addition, interdecadal variations were
detected in the fourth and fifth IMFs. The precipitation series are also mainly characterized by high-frequency oscillations,
with periods of 2-3, 4.5, and 9 years detected in the first two IMFs. It is concluded that the interdecadal variations and the
long-term trend are more apparent in the temperature series, and therefore have a much smaller contribution to
precipitation variation.
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Fig. 1 (a) Annual temperature anomalies and the IMFs (b) C1, (c) C2, (d) C3, (e) C4, (f) CS5, and (g) trend component C6 in Tianjin during 1921-2010
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Table 1

(Intrinsic Mode Functions) decomposed from the annual

The variance contribution rates of the IMFs

temperature anomalies and their correlation coefficients
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J7 ZEDTIRAR SL UGPSR i
Cl 23.6% 0.41
C2 20.5% 0.46
c3 3.8% 0.44
c4 1.9% 0.56
cs 3.4% 0.27
C6 33.6% 0.65
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Table 2 The variance contribution rates of the IMFs
decomposed from the annual precipitation and their

correlation coefficients with the annual precipitation
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cs 0.2% 0.12
C6 0.9% 0.03

M 3a A PR B EE 1P 41 e 2 ik
ATLAE R, 3T 90 AF R RHAERRE /KBS IH W (1 34 n
BUE RS 1930 FEARA 1940 FARFEAK i 2D,
1950 FEARA 1970 HEARFE K 2 Fi i 2D (14 4 SE A
FHAE, (HAEPRZERIR K, 1980 FEATFA K fhi 2 1)
2 TR R 2 Ay, (R B 22 A /N
C1 F1 C2 ([ 3b. 3c¢) RALMIZE A PR F A fr RE
%%, MK 4b (C1) WLLER], REFERKRELAE
1930 “FEACH AL 1940 AT HL 1960 FALIH PR
UK, IXECAE IR B A AR AR LU IR TR B, 1970 454K
PUS 3R ME N A K C2 i (K] 40 1 1921~
1950 4. 1975~1990 41X P A I B3I M 550K

0.70 (©)

0.20 . I —— IERE
0407 (a) — TRl (b)  —— Thkil 06018 Py
0301 o7 I 059 LT 0501 \ 95% LIk
304 ™, e Q50 4T W 5 | A - . \

i} (FAN = 0.15 0 F'/ g4/
5 ‘ il ’ ¥ 50
o Ho o VPV
M N ¥ 020-
¥ R R 0101
0.00

—0.10 : —— ‘

SOo0NS NS VMR OT M —O S99 9Ng=NSONQROTN—O

gfgc\'r\\dhv’v’mmmmc\idmmm GRSt Fericieiainicicicial SRR S U F Fereqenciciciaialai

Ji i /a Ji W /a Ji W /a

2 1921~2010 4R (a) (ESEHSIA IMF 238 (b) Cl. (¢) C2 IITh&RE/ T

Fig. 2 Power spectrum analysis on the annual mean temperature anomalies and the first two IMFs (b) C1, (c¢) C2 of Tianjin during 1921-2010
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