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Neighbourhood Response of Rainfall to Tropical Sea
Surface Temperature Anomalies
Part I: Numerical Experiment

Wu Guoxiong Liu Huanzhu
{LASG, Institute o [ Atmospheric Physics, {National Meteorological Center, Ching
Chinese Academy afSciences, Beifng 100080} Meteorological Administration, Beijng 100081)
Abstract

Numerical experiments of SST anomalies at different regions of Indian Ocean and Pacific Ocean
based on the GFDL R-15 model were designed to verify the sensitivity of atmospheric rainfall in re-
sponse to tropical SST anomalies. Results show that, although tropical warm SST anomalies
unexceptionally generate low-layer convergence and high—layer divergence in the troposphere, the as-
sociated streamfunction fields present remarkable differences if SST anomalies appear in different ocean
regions. In all cases, however, rainfall anomaly occurs only in the region of SST anomaly and its sur-
roundings.

Split analysis of water budget shows that, the magnitude of rainfall is mainly determined by anoma-
lous convergence of low—layer flow, whereas the distribution of rainfall is determined by anomalous
convergence of water flux. The anomalous convergences of low-layer flow and water flux in response to
a given 58T anomaly both occur in the region of 8ST anomaly and its surrouundings. The response of
atmospheric rainfall to 85T anomaly is thus a kind of neighbourhood response. I1 happens in the region
where the climate meap low-layer flow is down the gradient of SST anomaly, or the anomalous
low-Jayer flow induced by SST anomaly is down the gradient of the climate mean SST.

Key words: neighbourhood response; remote response; teleconnection.
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