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Background

• Regional Climate Models are used for 

examining future regional climate changes 

at relatively higher resolution.

• However, it is necessary to examine the 

uncertainties and biases associated with 

the RCM simulations so that uncertainty 

levels can be attributed to the future climate 

projections, that will benefit the policy 

decision makers. 



What we need to evaluate

• Model’s externally “forced” responses on a 

range of time scales:

– Diurnal cycle

– Annual cycle

• Model’s “unforced” behaviour

– ENSO, NAO 

– Weather statistics (extreme weather)

• Model representation of individual process 

and associated covariability relationships



The basic parameters

• Precipitation
– Annual cycle

– Diurnal cycle

– Intraseasonal variations

– Interannual variations

– Teleconnections

• Temperatures

• Extreme weather events
– Extreme temperatures

– Extreme rainfall events



Precipitation

• We need to evaluate the skill and uncertainties of 
the hydrological cycle to understand the biases of 
precipitation simulations:
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P is cumulated precipitation, E is evapo-transpiration, MFD is 

vertically integrated moisture divergence from surface to the 

top of the atmosphere and the second term on LHS is time 

variation of precipitable water content. On seasonal time 

scale, this term can be assumed as zero.



Hydrological Cycle 

• Moisture divergence 
• Water budget over major river 

basins
• Energy Budget and Cloud 

distributions
–Vertical cloud distribution ?



Metrics for evaluation

• Differences- how large is the error

• Variability between simulated and 

observed fields

• How the patterns between simulated 

and observed?
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Accurate simulation of 

observables does NOT 

guarantee reliable projections of 

future climate!



Thank you


