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Description of CMA-CPSv301
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  Development of CMA Climate Prediction System (CMA-CPS)





Upgrades to Atmosphere model of CMA-CPSv3

CMA-CPSv2 CMA-CPSv3

Upgrades：
• Deep convection: revised 

effects of convective  
downdraft in neighboring 
grids.

• Shallow Convection: 
incorporating a trigger based 
on lower tropospheric 
stability.

• Cloud macrophsics:  
excluding the special 
treatment for marine 
stratocumulus.

• Gravity wave drag: using 
tuned parameters related to 
model resolutions.

• Boundary layer: changing to 
the university of Washington 
moist turbulence scheme.



Upgrades to Ocean model of CMP-CPSv3
CMA-CPSv2 CMA-CPSv3

Upgrades to ice model of CMP-CPSv3
CMA-CPSv2 CMA-CPSv3

Upgrades：
• Tracer advection scheme: 

using the multi-dimensional 
piecewise parabolic method.

• Sub-mesoscale 
parameterization scheme:  
introducing Fox-Kemper 
scheme.

• Shortwave penetration:  
Manizza et al. (2005), with 
the maximum depth of 
300m.

Upgrades：
• Model physics: same as 

SISv2.
• Snow albedo:  increasing to 

0.85.
• Ice albedo:  increasing to 

0.68.



Ensemble prediction system



Seasonal forecast of Asian Summer Monsoon in 
CMA-CPSv3



Precipitation and Wind of JJA 850hPa

starts in March starts in May

• Bias of summer precipitation over Asian monsoon area obviously decreases in CPSv3.
• The lower-tropospheric level circulation over the western North Pacific is more reasonable.  
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Seasonal Evolution of the Monsoon Rainfall
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GPH and Wind of JJA 200hPa
starts in March starts in May
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SST in JJA
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Inter-annual variability of JJA 500hPa GPH and
 the Western North Pacific Subtropical High
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• The correlation of WNPSH in CPSv3 is 0.74, 
which is highly significant. 

• CPSv3 predicts the strengthening tendency of 
the WNPSH since 2000.



Asian Summer Monsoon Index

starts in March starts in MayCorrelation of Asian Summer Monsoon Index

WY:   the Webster–Yang monsoon index (Webster and Yang, 1992) 
IM:    the Indian monsoon index (Parthasarathy et al., 1992) 
SEA:  the Southeast Asian monsoon index (Wang and Fan, 1999)
EA:    the East Asian monsoon index (Zhang et al., 2003)



TCC of JJA precipitation
starts in March starts in May
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CPSv3: 0.13
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TCC of JJA temperature at 2 meter
starts in March starts in May
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CPSv3: 0.06
CPSv2:-0.07
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TCC of JJA 500hPa GPH
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starts in March starts in May

TCC of JJA SST
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ENSO and other Tropical SST indices



Air-sea interaction 
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Conclusion

◆ CPSv3 can well predict many major features of the ASM, 
including the intensity and locations of the heavy rainfall 
centers, lower- and higher-level monsoon flows, anticyclonic 
circulation over the western North Pacific, and monsoon 
onset. 

◆ Large-scale South Asian summer monsoon and the 
Southeast Asian summer monsoon are more realistically 
predicted than the Indian summer monsoon. 

◆ The interannual variation of the WNPSH, which greatly 
impacts the East Asian summer precipitation, is skillfully 
predicted in CPSv3. 



Conclusion

◆ The tropical Pacific SST and tropical Indian Ocean SST 
indices and their associated anomalies of rainfall and 
circulation can be predicted 3 months in advance.

◆ Compared with CPSv2, the prediction skill of the summer 
precipitation over Asia is significantly improved in CPSv3, 
especially over eastern China. The benefits may be from 
the CPSv3 performs well in predicting SST anomalies in 
the tropical Pacific and the relationships of the Asian 
monsoon circulation and precipitation to the SST 
anomalies can be well simulated.



Thank you for your attention！


