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1 1979—2015 (a) (b) ( 1 C)
(c; :C/a; 0.01 )
Fig.1 ( a) Standard deviation( C) ( b) detrended standard deviation( °C) and ( ¢) linear trend ( units: °C /a) of
summer surface soil temperature over East Asia during 1979—2015 in which the square shows the selected

thermal key area and the dotted areas denote the trends being statistically significant at 0. 01 level in ( ¢)

2 1979—2015 STLI1( a; )
STLI ena( b)
Fig.2 Normalized summer surface soil temperature averaged in the selected thermal key area during 1979—2015:
(a) the original time series STL1 ( Dashed line denotes the linear trend); ( b) the detrended time
series STL1
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Fig.3 Regression of spring soil moisture anomalies onto the normalized time series( a.STL1; ¢.STL1,,,..4) of summer

surface soil temperature averaged in the selected thermal key area and the composite differences in spring soil

moisture( b.1999—2005 minus 1979—1995; d. the high STL1,,.., years minus the low STL1, ., years) in

which the square in ((a) shows the selected key area of soil moisture and the dotted areas denote the values be—

ing statistically significant at 0. 05 level
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4 1979—2015 (65°~100°E 55°~70°N) (SM )
(STL1 ) (a; ) (h)

Fig.4 ( a) Normalized time series of regional averaged spring soil moisture( SM red solid line) in ( 55°—70°N
65°—I100°E) and summer soil temperature ( STL1 blue solid line) in the selected thermal key area
( Dashed lines denote the linear trends) and ( b) detrended SM ( SM,...) and detrended STLI
(STL1

detrend )

5 (65°~100°E 55°~70°N) (a) (b)
( 1 C; 0.05 )
Fig.5 ( a) Regression of summer surface soil temperature onto the normalized spring soil moisture averaged in
(55°—70°N 65°—100°E) ( a.the original series; b.the detrended series) in which the dotted areas denote

the values being statistically significant at 0. 05 level
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6 (a) (b) (65°~100°E 55°~70°N)
( 0.01 )
Fig.6 Correlation between summer soil moisture and the normalized spring soil moisture averaged in ( 65°—100°E
55°—70°N) in which the dotted areas denote the correlation coefficients being statistically significant at 0. 01

level: ( a) the original series; ( b) the detrended series

7 1979—2015 ( ) ( ) (65°~100°E 55°~70°N)
(a; ) (h)
Fig.7 ( a) Normalized time series of regional averaged spring ( red solid line) and summer ( blue solid line) soil
moisture in ( 55°—70°N 65°—100°E) ( Dashed line denotes the linear trend) and ( b) their detrended

time series

8 (a) (b) (55°~70°N 65°~100°E)
( O 0.05 )
Fig.8 (a) Regression of summer surface soil temperature onto the normalized summer soil moisture averaged in
(65°—100°E 55°—70°N) in which the dotted areas denote the values being statistically significant at
0. 05 level: ( a) the original series; ( b) the detrended series
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Fig.9 Regression of summer 500 hPa geopotential height anomalies( units: gpm) onto the normalized ( a b) spring and (¢ d)
summer soil moisture averaged in ( 55°—70° N 65°—100° E) in which the dark ( light) shaded areas denote the

anomalies being statistically significant at 0. 05 ( 0. 1) level: (a c) the original time series; ( b d) the detrended time series
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10 (avc) . (bad)  (ash) . (ead)  (65°~100°E 55°~70°N)
850 hPa ( ‘mesh 0.05 0.1 )
Fig.10 Regression of summer 850 hPa wind speed anomalies (units: m * s™') onto the normalized (a b) spring and ( ¢ d) sum—
mer soil moisture averaged in ( 55°—70°N 65°—100°E) in which the dark ( light) shaded areas denote the anomalies

being statistically significant at 0. 05( 0. 1) level: (a c) the original time series; ( b d) the detrended time series

11 (ave) (b.d) (‘asb) . (c~d) (65°~100°E 55°~70°N)
( 0.05 )
Fig.11 Regression of summer cloud amount anomalies onto the normalized ( a b) spring and ( ¢ d) summer soil moisture aver—
aged in ( 55°—70°N 65°—100°E) in which the dotted areas denote the anomalies being statistically significant at 0. 05

level: (a c) the original time series; (b d) the detrended time series
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Linkage between summer land surface warming in mid-atitude of East

Asia and soil moisture anomalies

YU Bo CHEN Haishan SUN Yue

Key Laboratory of Meteorological Disaster Ministry of Education ( KLME) /Joint International Research Laboratory of Climate and Environment
Change ( ILCEC) /Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ( CIC'EMD) Nanjing University of In—
formation Science & Technology Nanjing 210044 China

Based on the ERA dnterim NCEP/NCAP reanalysis data and CPC soil moisture data during 1979—2015 this
paper investigated the temporal and spatial distribution characteristics of land surface heat in mid-atitude of East
Asia in summer and the linkage between soil moisture anomalies in early spring and anomalous land surface war—
ming in mid-atitude of East Asia and discussed the possible mechanisms of the influence of soil moisture in early
spring on the land surface heat warming in mid-atitude of East Asia in summer.Results show that there is a sig—
nificant warming trend of summer land surface in mid-atitude of East Asia with the most rapid and strongest war—
ming happened in the Lake Baikal and its south.Meanwhile there is an evident interdecadal transition from cold
to warm around the middle of 1990s.Further analysis suggests that there are close relationships between spring and
summer soil moisture anomalies over regions from the West Siberia to the north of the Lake Baikal and summer
soil surface temperature in the Lake Baikal and its south at both interdecadal and interannual scales. Increased
spring and summer soil moisture over regions from the West Siberia to the north of the Lake Baikal is usually re—
lated to summer land surface warming in the Lake Baikal and its south.The anomalous soil moisture can alter the
general circulation anomalies in summer thus affect the land surface thermal anomalies in mid-atitude of East A-
sia in summer.Increased spring and summer soil moisture tends to induce positive geopotential height anomalies
and anticyclonic anomalous circulation in the Lake Baikal and its south which can further reduce summer cloud
amount over the region and result in significant land surface warming in mid-atitude of East Asia.On the contra—
ry decreased spring and summer soil moisture usually produces cyclonic anomalous circulation and increases

summer cloud amount which is not conducive to land surface warming over the region.
mid-atitude of East Asia; surface soil temperature; land surface warming; soil moisture
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