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Abstract Using the monthly temperature data from 160 stations of China, the National Centers for Environmental Prediction
(NCEP) reanalysis data, the NOAA-Cooperative Institute for Research in Environmental Sciences (CIRES) 20th Reanalysis
data, etc. , and the statistical analysis methods, the abilities to reflect the pattern of the consistent variability in winter temper-
atures over the mainland of eastern China are assessed for a variety of East Asian winter monsoon (EAWM) indices, respec-
tively. The precursors affecting the EAWM intensity and associated influencing processes are investigated. According to these
precursors, a prediction model is established to predict the EAWM index. The research results show that among these indices,
the EAWM index defined by Zhu in 2008 can reflect well anomalous winter temperatures in most parts of eastern China during
the two periods before 1981 and after 1981; the previous autumn (September — October) sea surface temperature (SST) in the
mid-latitude North Pacific region to the west of the North American continent (35° — 50°N, 145° — 130°W), the previous au-
tumn sea ice concentration over the Kara Sea region of the Arctic Ocean (75° — 82°N, 65° — 85°E), and the previous autumn
high-level (300 — 200 hPa) air temperature over the mid-latitude region of the East Asia (30°—50°N, 80° — 140°E) have a good
persistence with anomalous signals persisting from the previous autumn to winter, and therefore may affect the strength of the
EAWM; based on these three preceding factors, a statistical prediction model for the EAWM is established. The evaluation re-
sults show that the model has a strong predictive ability, and can be used to predict the EAWM intensity and its corresponding
winter temperatures over eastern China.
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Table 1 A list for the East Asian winter monsoon indices
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Fig.1 Correlations between I, and winter temperatures over China for the periods of 1951 — 1980 (a)

and 1981 — 2010 (b) (the shaded areas denote that the correlation is significant at the 99% confidence level)
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Fig. 7 Correlation between the regionally averaged
winter sea ice concentration over the west
Kara Sea region (75°—79°N, 40° - 85°E)
and the simultaneous 500 hPa geopotential height
for the period of 1981 — 2010 (the shaded areas denote

that the correlation is significant at the 95% confidence level)
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Fig. 8 Correlation between the pre-autumn
Ity and the winter 300 — 200 hPa
air temperature for the period of 1981 — 2010
(the shaded areas denote that the correlation
is significant at the 95% confidence level)
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Fig.9 Correlation between the winter temperature difference index and the simultaneous 500 hPa U winds for

the period 1981 — 2010 (the shaded areas denote that the correlation is significant at the 95% confidence level;

a. the low-latitude temperature difference index, and b. the mid-high latitude temperature difference index)
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KA CRE P<<0. 001) , f F  F2 f A5 1 (1981—
2000 4E) 8 (VA 20 a) . K it 5% ] Jackknife 3
R g [ 9 R e e k. B2 2 AT 0L, 5 el g oy AR
(D R* (R%) M H. » Jackknife -4 R?* (R%) 14
X 22 1 43 AR 0..3%6 €0, 2%0) » HB AT AH X
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Table 2 The statistical parameters for the regress model and the test results of Jackknife method

Giit ik 5] 5 5 Jackknife i 22 43 (E)
R? 0.727 0.729(0. 681—0. 755) 0.3%(-6%—4%)
Riy; 0. 659 0. 658(0.596—0. 693) 0.2%(=10%—5%)
F 14. 237 13. 560(10. 683—15. 400)
P 0. 001 0.001
Vi 903 E = 2L SR 10000 36005y Jy Jackknife #9553t Sre 4R ET I R 69 61
Note: The deviation percentage E = SJ%RSR X 100% . where Sy statistical parameters of Jackknife method. and Sg statistical parameters of the original re

gress model.
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R=0.85 at the significant level of 0.1% during the fitting period £=0-56 at the significant level of 5%

during the prediction period
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Fig. 10 Time series of the 1981 — 2011 observational I, (solid line)

and the regressed I, (dashed line) by the regression model
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RS B BRAE L BY HA X R 59 AR LA A5 R AT £+ 0. 50
W A A LG TE# . R4, 1981—2000 4E 4 & IE
1%k 80 %%,

X T B (2001—2011 4F) , 52 Fr 4 I 4 25
AR 38 (T4, = 0. 50) 4E & 2004, 2005, 2007, 2009 ,
2010 F1 2011 4F, H 15000 25 R A 2004 4 H B8 4 22
HABAEAR B T T & T 0. 500 2 75 KU 55
(1,,<< = 0. 56) 4K 2001,2002 F1 2006 4, 15 0 45
B 2001 4 BUAF 5 AH B I B0 . 2006 4E T30 14, i
K HK T — 0. 56, 2001—2011 4F X 4 25 KA 3%
55 4F A T 15 AR R 67 %0,

3 [E AR I A = WU 5 (120, >>0. 50)
P34 (11, << — 0. 50) (LA 55 T 445 02
Table 3 Fitting and prediction effects of the regress
model for the years with the strong (I, >>0. 5¢)

and weak (I;,<C—0.5s) EAWM
1981—2000 4 L1415 4 2001—2011 4F F5i I 15 40,

4 S Tz, A Tzn, 4 S Tz, A Tzn,
1983 2.66 1.49 2004 1.83 -0.37
1984 1. 05 1.02 2005 0. 87 0. 56
1985 0.67 1.33 2007 1.36 2.12
1999 0.62 0.43 2009 0. 69 1.15
1989 -1.28 —0.58 2010 1. 00 1.67
1991 -1.03 -0.70 2011 2.96 1. 26
1992 -0.73 -1.05 2001 -0.83 0.47
1993 —0.52 -1.19 2002 -1.11 -1.80
1996 -1.52 -1.13 2006 -1.30 -0.27
1997 -0.71 -0.29

T2 OE (O AR 4 22 KU 3 (55 .
Note: Positive (negative) indicates the stronger (weaker) EAWM than normal.
FRAE 10, DAL Y T, R A U 5 356 B2 22 XU fi
W (I, >>0. 503 4145 1983,1984,1985,1987.2005,
2007.2008.2009.2010 F1 2011 4E) Fl i 55 4E (1, <<
—0. 50; £ $5 1986, 1989,1990, 1991, 1992, 1993,

1996.,2002 F1 2003 4F) , 7155058 | 55 4F (1 4 2= 30 & 25
EE 1D, B 11 8RR 8 K o b X 4
AR FTBH B35 7055, B N2 2 KU 58 (55) ,
P 7 95 K i 4% 2 AT A AU (o) o 136 B AR 4l T ) 45 7Y
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Fig. 11 Winter temperature difference between
years with the high regressed I, and
years with the low regressed I,
(high minus low, unit; C; the shaded areas denote

that the correlation is significant at the 95% confidence level)
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Fig. 12 Correlation between I;, and winter
emperatures over China for the period of 1981 — 2010
(the shaded areas denote that the correlation

is significant at the 99% confidence level)
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