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Fig.1 Time series of (a) reconstructed concentrations of

black carbon over southern China, and (b) the
South China Sea summer monsoon index ( the
solid line in (b) is from the NCEP-NCAR reanal-
ysis,and the bars from the JRA-25 reanalysis)
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Fig.2 Wavelet power spectra of the (a) BC
concentration and (b) SCSSM index ( the shaded
areas denote the periods exceeding the 95% signif-

icance level)
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Fig.3 Eleven-year running correlation coefficients between
the BC concentration and SCSSM index from (a) the
NCEP/NCAR and (b) JRA25 reanalyses ( the long
and short dashed lines respectively represent the 90%

and 95% significance levels)
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Fig.4  1l-year running correlation coefficients between the
BC concentration and 850 hPa (a) zonal and (b)
meridional winds from the NCEP/NCAR reanalysis,
and 850 hPa (c¢) zonal and (d) meridional winds
from the JRA25 reanalysis ( the long dash lines and
short ones represent 90% and 95% significance level,

respectively )
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Fig.5 Composite 850 hPa winds (m/s) and air temperature ( K) associated with the positive BC anomalies

in (a) spring of the first period, (b) summer of the first period, (c) spring of the second period and

(d) summer of the second period (the shaded areas and vectors respectively denote the air

temperature and zonal wind exceeding the 95% significance level)
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Fig.6 (a) Composite sea surface temperature anomalies (unit:K) and (b) precipitation anomalies (unit:

mm ) associated with the positive BC anomalies in spring of the first period, (c) composite sea

surface temperature anomalies (unit:K) and (d) precipitation anomalies (unit:mm) associated with

the positive BC anomalies in spring of the second period (the shaded areas denote the anomalies ex-

ceeding the 95% significance level)
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Fig.7 (a) Composite sea surface temperature anomalies (unit;K) and (b) precipitation anomalies (unit; mm)
associated with the positive BC anomalies in summer of the first period, (¢) composite sea surface temper-
ature anomalies (unit;K) and (d) precipitation anomalies (unit;mm) associated with the positive BC a-
nomalies in summer of the second period ( the shaded areas denote the anomalies exceeding the 95% signif-

icance level)
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Fig.8 Composite cloud forcing net solar radiation at surface (W/m’) associated with the positive BC anomalies
in spring of (a) the first period and (b) the second period (the shaded areas denote the anomalies excee-

ding the 95% significance level)
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Fig.9 Statistics of the spring rain day over SC (unit; % )
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S H T A L T LB B, Y AR BC ok BE R air temperature (unit; K) over the South China

Sea and southern China from the CAMS model
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Fig.11
in cloud to BC (%) over southern China in
spring from the CAMS model ( the solid lines re-
present the fact that SCSSM is weaker when BC
over southern China is larger,and dashed lines in-
dicate that SCSSM is stronger when BC over

southern China is larger)
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Interdecadal change in the relationship between black carbon aerosol over
southern China and South China Sea summer monsoon

ZHENG Bin'* HUANG Yanyan'’,GU Dejun'"? ,LIN Ailan"* LI Chunhui'”’

]Gutmgzhou Institute of Tropical and Marine Meteorology ,China Meteorological Administration ,Guangzhou 510641, China;

2Guangdong Provincial Key Laboratory of Regional Numerical Weather Prediction ,Guangzhou 510641, China

In this study,a set of reconstructed black carbon (BC) data is used to analyze the relationship between BC
over southern China (SC) and the South China Sea ( SCS) summer monsoon ( SCSSM) on the interannual time
scale.An abrupt change of the relationship appears at around 2000.Before 2000, there is a negative correlation be-
tween them ,namely larger BC concentration corresponding to weaker SCSSM , while positive correlation begins in
2000.By means of composite and contrast analyses, it is found that a major climate effect of BC over SC is attrib-
uted to the indirect radiative forcing during the first period ( 1988—1999) :Namely, the reduced cloud particle ra-
diuses related to BC over SC suppress the spring precipitation, yet increase the cloud lifetime, which decreases the
amount of solar radiation, thus leading to a cooling at the surface and in the lower atmosphere.The negative air
temperature anomalies excite an anomalous anticyclone with easterly anomalies over the SCS.In summer, the a-
nomalous easterlies weaken the SCSSM and decrease the precipitation over the SCS.During the second period
(2000—2010) , the main BC climate effect is direct radiative forcing; The warmer atmosphere associated with the
larger BC concentration enhances the spring precipitation, while decreasing the number of rain days, which in turn
increases the amount of solar radiation,thus leading to a greater warming at the surface and in the lower atmos-
phere.The positive air temperature anomalies excite an anomalous cyclone with westerly anomalies over the SCS.

In summer,the anomalous westerlies enhance the SCSSM and the precipitation over the SCS.
black carbon aerosol;South China Sea summer monsoon ;direct effect;indirect effect;South China

doi; 10. 13878/j.cnki.dqkxxb.20191108012

(I 4 %1 3E)

517



