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Supplementary text: The correspondence between bias in the short-range 

hindcasts and the AMIP bias 

Ma et al. (2013) analyzed how the short-range hindcast biases approach the 

AMIP climate bias based on a set 6-day CAPT hindcasts spanning May 2008-April 

2010 (Year of Tropical Convection) using CAM4 and CAM5. The large-scale state 

variables (zonal wind, temperature, and specific humidity) in hindcasts exhibit very 

high correlations and spatial standard deviations closer to one when compared to 

observations. The skill scores (mean anomaly correlations) of Day-3 U200 over the 

tropics averaged ~0.75 for CAM5, comparable to the skill of major numerical weather 

prediction models. Based on these evidences we are confident that the CAM5 

hindcasts simulates reasonable large-scale dynamics that can be relied on to evaluate 

the physics parameterizations. On the other hand, the precipitation and cloud fraction 

in the hindcasts is relatively poor compared to the large-scale states. The bias patterns 

in the CAPT runs are similar to those in the AMIP simulations over most tropical 

regions (e.g., Fig.4 in Ma et al. (2013)). The bias pattern correlation with the AMIP 

biases increases from Day 2 to Day 5 in a Taylor diagram (e.g., Fig. 6 in Ma et al. 

(2013)), and the bias correlation in Day-5 hindcasts are mostly > 0.5. This suggest the 

hindcast biases gradually evolve toward the AMIP biases with hindcast lead time. 

 



Fig. S1 shows the pentad composite mean precipitation and horizontal winds 

at 850 hPa at different stages of Asian summer monsoon relative to the SCSSM onset. 

The onset pentad is determined also following the USCS index of Wang et al. (2004) 

for each year from 1998 to 2012 in the main text. Figure S2 shows biases of 

precipitation and 850 hPa winds for Day 2 and 3 hindcast ensembles and for the 

AMIP simulation in the same pentad composites. A close-up view over the regions 

surrounding SCS is shown in Fig. S3-S4. The bias pattern in precipitation cross 

different pentad composites are similar although the magnitude changes depending 

upon the timing of rainfall peak of different monsoon regimes. The precipitation bias 

pattern from the hindcasts is also very similar to the bias pattern in the AMIP 

simulation, but generally with smaller magnitudes. Low-level wind biases in Day2 

and Day3 hindcasts are generally much smaller over the Pacific (note that the scale of 

arrow magnitude is twice smaller for the biases). This indicates that the synoptic-scale 

flow remains close to observation. Wind biases are larger over regions where the 

terrain effect is important, such as the Tibet and the Indian peninsula. 

 

 

  



 

 

Figure. S1. Pentad mean composites of precipitation (mm day-1) and 850-hPa 

horizontal winds (m s-1) over 1997 to 2012. From top to bottom the temporal 

evolution relative to the onset pentad of South China Sea Monsoon are shown. Shown 

in the left-most panel is the observation (GPCP precipitation and ERA-Interim wind), 

and the right panels, in the middle two panels are the corresponding composites from 

Day 2 and Day3 hindcasts, and the right most panels are the composites from the 

AMIP simulation. The grey contour represents the monsoon domain defined as the 

annual range of precipitation rate exceeds 2.5 mm day-1 in GPCP (following Wang et 

al. 2011). 

  



 

Figure S2. Similar to Fig. S1 but the corresponding bias fields in the DAY2 and 

DAY3 hindcasts and the AMIP simulations. Precipitation biases (relative to GPCP) 

that are significant at the 95% confidence level are stippled. 

 



 
Fig. S3. Similar to Fig. S1 but close up to the region surrounding the SCS. 

  



 

Fig. S4. Similar to Fig. S2 but close up to the region surrounding the SCS. 

 

 



 
Figure S5. The post-onset composite mean diabatic heating (in K d-1) at 350 hPa, 

averaged over SCS (110-118oE, 12.5-18.5oN). The total heating (Q1-QR) estimated 

from the TRMM SLH product (grey bar) and in the DAY3 hindcasts (blue bar) are 

shown in the left two columns. Also shown are the heating tendency in the DAY3 

hindcasts contributed by the cloud fraction macrophysics scheme (CF), the cumulus 

convection-related schemes (CU, including the deep convection, deep convection 

evaporation, deep convection momentum transport, and deep convection detrainment 

melting), and the other physical processes (other, including shallow convection, 

shallow convection detrainment, microphysics, vertical diffusion by moist turbulence, 

and orographic gravity wave drag). 
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