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Diagnosing Effect of Total Solar Irradiance on the Decadal
Variability of SST over the Tropical Central Pacific

LIANG Jian', REN Hongli’, CHEN Quanliang'

(1. College of Atmospheric Science, Chengdu University of Information Technology, Chengdu 610225, China;2. Laboratory for Climate
Studies & CMA-NJU Joint Laboratory for Climate Prediction Studies, National Climate Center, China Meteorological Administration, Beijing
100081 , China)

Abstract: The response of decadal sea surface temperature (SST) variations in the tropical Pacific to solar radiation is
discussed. Possible effects of the total solar irradiance (TSI) on the decadal variation of SST in the tropical central Pa-
cific are diagnosed using the linear regression based on Hadl SST, 20th-Century reanalysis, and TSI datasets. The re-
sults show that the SST anomaly in the tropical central Pacific is clearly lagged behind the TSI with a period of quasi-11
year. By comparing the relationships between the TSI index and SST as well as other atmospheric variables, the SST a-
nomaly pattern is featured by the most significantly positive correlation at lag 1-3 years, confirming the presence of the
TSI signals in the decadal SST anomalies in the tropical central Pacific but with a lag response. The net shortwave radia-
tion caused in phase by the TSI is clearly the direct contributor to the warming of the tropical Pacific SST on the decadal
timescale even though it might be reduced by the cloud-radiation feedback after 2-3 lag years. The positive SST anoma-
lies could in duce changes in the surface zonal wind and might be in turn enhanced by the westerly wind anomalies
through air-sea interaction over the tropical central Pacific. Also, these SST anomalies can warm tropospheric temperature
and increase moisture into air, which favor formation of more cloud accompanied with the ascending motion. Both the re-
sponses of surface zonal wind and total cloud amount may provide a feedback onto SST itself in terms of dynamical and
thermodynamical processes.
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