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Supplementary information 

Comparison between control simulation and reanalysis climatology 

We compared the CTRL simulation with the reanalysis (OBS) climatology (1871-1920) 

for global maps of temperature (Fig. S1a, d) and precipitation (Fig. S1b, e) and found good 

agreement between them. The difference between CTRL and OBS for temperature (Fig. S1g) 

shows that CTRL simulates a warmer temperature for most land and sea-ice regions of the 

globe, though the differences are mostly smaller than 4 K for the focus of our study, i.e. South 

and East Asia (SEA). For this region (5-55N, 60-150E), we find that the annual cycle of the 

area-averaged land air temperature (Fig.S1c) is simulated with realistic phase but the amplitude 

is larger than observed.  For precipitation, IGCM4 simulations the main tropical convergence 

zones and extra-tropical storms tracks, though there are some biases in the position or intensity 

of some features, typical of course resolution atmospheric GCMs like this.  

As we have focussed this study for the precipitation over monsoon south Asia (MSA: 

5-38N, 68-98E; the region mostly covers the Indian summer monsoon) and monsoon East Asia 

(MEA: 20-40N; 100-120E). In MSA, the comparison between annual cycle of rainfall between 

CTRL and OBS shows some differences (Fig.S1f) though IGCM4 simulates the presence of 

dry and wet monsoon seasons well. The summer monsoon rainfall is overestimated by CTRL 

during Jul-Aug-Sep months and the phase of the monsoon is delayed (OBS has maximum 

rainfall in July but CTRL has it in August; Fig. S1f). In the case of MEA, IGCM4 correctly 

simulates a wet season that has less abrupt onset and cessation than for MSA. However, the 

CTRL underestimates the monsoon rainfall during Jun-Jul-Aug months (Fig.S1i). Although, 

the CTRL has shown some biases for the temperature and precipitation over South and East 

Asia, it simulates the overall climatology well. As this region experiences maximum annual 

temperature and also receives maximum rainfall during the summer months, we have focused 

our study on the extended summer (May-September) season. 

  



 

Fig S1: The observed (OBS) and CTRL simulated annual climatology of (a, d) surface air 

temperature (K) and (b, e) precipitation (mm/day). The differences between CTRL and OBS 

are also presented for (g) surface temperature and (h) precipitation. Annual cycle of (c) South 

and East Asian surface temperature [5-55N, 60-150E], (f) monsoon South Asia precipitation 

[7-38N, 68-96E] and (i) monsoon East Asia precipitation [20-40N, 100-120E] for observation 

(black line) and CTRL (red line). 20CR data for the period 1871-1920 is used here for the 

validation of surface temperature and precipitation.  

  



 

 

Fig S2: IGCM simulated 200 hPa meridional wind anomaly (m/s) for the summer (MJJAS) 

season for the model experiments conducted with eight different SST anomalies for (a) 

AMOglo+, (b) AMOatl+, (c) AMOglo-, and (d) AMOatl-. The top panel is for the MEANsst 

experiments, followed by BCCsst, CCSM4sst, MPIsst, HadCM3sst, MRIsst, IPSLsst, and 

CSIROsst. The areas with the dotted marks are significant at 90% level using a Student’s t-test. 



 

Fig S3: IGCM4 simulated summer (MJJAS) zonal mean precipitation anomaly (mm/day) over 

the Atlantic region (80W – 0E) for the (a) AMOglo+, (b) AMOatl+, (c) AMOglo- and (d) 

AMOatl- experiments. 

 

 

 


