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Abstract

In this paper, the ground observation data in Xisha Yongxing Island from 1971 to 2013 was used to
analyzed, combined with statistical analysis methods of climatic trend and Morlet wavelet, the re-
lationship between the winter monsoon index (WMI) and the temperature was analyzed. The re-
sults show that: 1) The WMI mainly showed a volatility downward trend from 1971 to 2013 in
Yongxing Island. The regression coefficient was —0.395 (m-s-1)/10a, and the trend coefficient was
-0.615, which had past 99.9% significant test. 2) The average temperature and the minimum
temperature showed significant upward trends, and the correlation coefficients between WMI and
average temperature and minimum temperature were -0.40 and -0.38, respectively, which shows
a good negative correlation. 3) WMI undergoes a positive-negative-positive-negative alternation
on a large time scale of 20 - 22 a, and the periodic oscillation on the time scale of 10 - 12 a is most
obvious. In a small scale of 2 - 4 a, there also existed more cycles of alternating WMI and weaker
periods. 4) In the strong WMI year, East Asian trough is stronger than in the weak year, and the
Mongolian high pressure is stronger than in the weak WMI year.
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Figure 1. Annual variation of WMI in Xisha Island (a) and its deleted trend change (b)
E 1. ALESLFERERFERT U REEEBRTH(D)

Table 1. The annual variation trend of WMI and temperature in Xisha Islands

= 1. EivEER WML FIS BT e

SFEE BT % EVEER A3 B R REE(%)
WMI (m/s) 6.562 0.817 -0.395 -0.615 99.9
FHRIRCC) 23.889 0.605 0.242 0.509 99.9
BARRIE(CC) 22.344 0.599 0.261 0.553 99.9

[ RHCEAL: WML, (mes™)/10a; iR, °C/10a

Table 2. The average value of WMI and temperature in different times in Xisha Islands

=2 AR WMI MSEREFRMFE

1971~1980 1981~1990 1991~2000 2001~2010 2011~2013
WMI (m/s) 7.338 6.689 6.335 6.042 6.041

SEHRR(CC) 23.475 23.684 24.175 24.128 24.199

RALRIRCC) 21.956 22127 22.503 22.659 22.781

e 2010 EARHN 4 4,

7E WMI 2 R B34 1 [F I, FEy - 38 SRR B R R BRI B 1 BT <R
BARAIE A [E1 U9 R 5000 5104 0.242°C/10a #10.261°C/10a, #2507 B9 0.509 1 0.553, H3#E 1 99.9%
AL, EAHERA R SHME, SR BN R . WML 5 F5SR . SRR
TR RE5 71 9-0.40 F1-0.38, HHRIFHIFAIRK R, WL T 99%M) BFE AL . 7= KL BIITARA
JiR DR i s 2 T AR AE R IR 22 3, FE AR IE I R IR B S5, g e At o FHIR I IR FE AR AE — B M 22 5
Hansen %5[26]RF TR, 422 ARV o 25 P55 1 DX fy TR P 0L, KT v 13 B s e v T () IR, 2
A58 2 U Bl A A P A AE PR AR AT 35 . WML T [ ) S PR A 4% 1 E— 2 0 (1] 2).
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Figure 2. Annual variations of the WMI with average temperature (a) and minimum temperature (b) in Xisha Islands
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Figure 3. Morlet wavelet transform of WMI over Yongxing Island
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Figure 4. Distribution of 500 hPa geopotential height field in East Asia, (a) for 2003; (b) for 2005 (unit: dagpm)
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Figure 5. Distribution of sea level pressure (contour) in winter and its difference with climate value (shadow, 1983-2012), (a)
fro 2003; (b) for 2005, (unit: hPa)
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ASCRIH 1971~2013 A PG 7K By M ROW I TR, R 2 R Ge vt o3 bt 77 19060 12 X S8 od FH 1Y)
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1) &ZERERFEFREAE 1971~2013 4E 3 E 2 IR T %, HEEHRECH-0.395 (ms')/10a,
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Bl T 99.9% M 5 AR . WMI 5 PR . BRI < 250 51 8—0.40 F1-0.38, A H4FH)
TR K R
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XA — B RARRHIL, HOETIA 515 hPae WMI i 954 433X — Hi X 38 A iR ot , (HA(RAE X 3 H B
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e e O B E R S5 A
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