
 

News About Studying Research Alumni Business Staff & students Schools & departments

    Contact us  Search term Search the Research Explorer Go

 

University Homepage Research Explorer home Research outputs 
The general circulation model precipitation bias over the southwestern... 

Explorer home

Staff

Research projects

Research outputs

Research activities & awards

Colleges & Schools

Research press coverage

Research output: Contribution to journal ›  Article

The general circulation model precipitation bias over the southwestern equatorial 
Indian Ocean and its implications for simulating the South Asian monsoon

Export citation [ RIS ] [ BibTeX ] 

Overview Citation formats

Massimo A. Bollasina

Yi Ming

Related Edinburgh Organisations

School of Geosciences

Documents

PDF Available Here
7 MB, PDF-document
1/02/14

Links

http://link.springer.com/article/10.1007%2Fs00382-012-1347-7

Original language English

Pages 823-838

Number of pages 16

Journal Climate Dynamics

Journal publication date 1 Feb 2013

Journal number 3-4

Volume 40

DOIs http://dx.doi.org/10.1007/s00382-
012-1347-7

State Published

Abstract

Most of current general circulation models (GCMs) show a remarkable positive precipitation bias over the southwestern equatorial Indian Ocean 



(SWEIO), which can be thought of as a westward expansion of the simulated IO convergence zone toward the coast of Africa. The bias is common to 
both coupled and uncoupled models, suggesting that its origin does not stem from the way boundary conditions are specified. The spatio-temporal 
evolution of the precipitation and associated three-dimensional atmospheric circulation biases is comprehensively characterized by comparing the GFDL 
AM3 atmospheric model to observations. It is shown that the oceanic bias, which develops in spring and reduces during the monsoon season, is 
associated to a consistent precipitation and circulation anomalous pattern over the whole Indian region. In the vertical, the areas are linked by an 
anomalous Hadley-type meridional circulation, whose northern branch subsides over northeastern India significantly affecting the monsoon evolution 
(e.g., delaying its onset). This study makes the case that the precipitation bias over the SWEIO is forced by the model excess response to the local 
meridional sea surface temperature (SST) gradient through enhanced near-surface meridional wind convergence. This is suggested by observational 
evidence and supported by AM3 sensitivity experiments. The latter show that relaxing the magnitude of the meridional SST gradient in the SWEIO can 
lead to a significant reduction of both local and large-scale precipitation and circulation biases. The ability of local anomalies over the SWEIO to force a 
large-scale remote response to the north is further supported by numerical experiments with the GFDL spectral dry dynamical core model. By imposing a 
realistic anomalous heating source over the SWEIO the model is able to reproduce the main dynamical features of the AM3 bias. These results indicate 
that improved GCM simulations of the South Asian summer monsoon could be achieved by reducing the springtime model bias over the SWEIO. 
Deficiencies in the atmospheric model, and in particular in the convective parameterization, are suggested to play a key role. Finally, the important 
mechanism controlling the simulated precipitation distribution over South Asia found here should be considered in the interpretation and attribution of 
regional precipitation variation under climate change.


