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Abstract: Using 1962-2001 monthly soil temperature data provided by National Climate Center, the depth of 0°C iso-
therm obtained with Lagrange interpolation method is used to express the frozen soil depth, and the spatial and temporal
variations of the frozen soil depth in East China under the background of global warming and its association with winter
monsoon activity has been investigated. Results show that the seasonal frozen soil depth in East China exhibits evident
regional difference. In general, the seasonal frozen soil depth is deeper in the north part and shallower in the south part,
also thicker in the west part than that in east part. Meanwhile, the frozen soil depth becomes shallower with its south
edge retreating northward since 1980s, which indicates a significant degrading trend of the seasonal frozen soil. Varia-
tions of seasonal frozen soil have close relationship with East Asia winter monsoon. It is revealed that the south edge of
the frozen soil depth experiences a southward (northward) movement in the strong (weak) winter monsoon years. In
addition, the south edge of the frozen soil depth in the eastern part is more sensitive to the anomalous activity of East
Asia winter monsoon.
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Figure 1. Distribution of 77 stationsin East China
E LRERB 77 M AN S

Copyright © 2013 Hanspub

B 20 A, WULER], ZXIBNAAERANREX,
— AT WSS R AHLX, AT R
H DX, XA KR X 5 A2 F ] 16 L R AR 6 7 2% %
A BRAR T I I X A B IR LR R o R R IREE
Y17 2 43 A B IX Fh X SCREAE AR 1T BE 5 7R T 4 7% R
FERIABRA A 5%, IXHG7E J5 THI ¥ 20 A 0 DA — 2B IE 52

N7 G PR N 2R A 2R 2 I R R R I [
AL RARRFAE, THR IR 7T X AT IR
FIRE T E R (LA 3@). ATULER], HHIREREA
BRHERLSR, BAEECAHEN THFES, [
iR A BE B B B AR . E 1980s AR IR IS
KRR IR R A T REARN: 1987 FFE 20, #EF
ZNIEE, AFHETRERE: 2E2RN0E, %L
TREER T . T8 B AR r e, o AT 11
WA, RIL 60 FRWESIFARE, HE
£ 60 FAKEF] 70 FANH — €M LB, BT

50N -
45N
40N -
35N 42

30N A

25N A

20N A

105K 115R 125K

50N -

45N

40N -

35N A

30N -

25N

20N -

105E 115E 125E

Figure 2. Spatial distribution of (a) frozen soil depth and (b) its
mean square deviation in m over East China (Two arrowsrepre-
sent two predominant braches of cold air flow impacting East
China)
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Figure 3. (a) Anomaly percentage of frozen soil depth in East
China (soild curve means 11-year moving aver age); (b) Satistical
test of abrupt changes of frozen soil depth by M-K method
(straight lines mean the critical values at 95% confidence level)
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Figure 4. Spatial distribution of EOF modes of winter frozen soil depths: (a) The first modes (Theinterval of isolineis0.02); (b) The second
modes (Theinterval of isolineis 0.05); and (c) Their time coefficient
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Figure5. Yearly (thin line) and climatological (thick line) (a) and
every ten years aver aged (b) south edge of frozen soil the depth
during 1962-2001 in East China
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Figure 6. Interannual variation of index of East Asia winter mon-
soon during 1962-2001
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Figure 7. Correlation coefficient between index of East Asia winter
monsoon and winter frozen soil depth in East China (shaded areas
pass 0.05 significance level test, contour intervalsare 0.05, arrows
isthesameasFigure2)
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strong and weak winter monsoon year s aswell asits climatology
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