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The non-linear interaction among the components leads to 
climate variability at a range of spatial and temporal scales 
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Review of Basics:  
Climate System  

The non-linear interaction among the components leads to 
climate variability at a range of spatial and temporal scales 



Numerical Solution: Time steps and Grid boxes 

All the physical processes occurring in the climate system are resolved at 

individual grid  and the coupling occurs at these grids.  Source: NASA 

file://localhost/upload.wikimedia.org/wikipedia/commons/b/b1/Global_Climate_Model.png


Process of Model Simulation 

Source: Goosse et al 2010 

Generation of model source code 

Supply of Initial and boundary 
conditions 

Model Simulation  



Simulations using a Global Coupled 
Model: 

The simulations of a model should be comparable to 
the observations, this step is called as Validation of 

the model outputs 

Source: TERI (2011) 



Need for Regional Climate Modeling Tool 

Most of AR4 coupled models even with high spatial resolution of 110km x 110km 

were unable to represent the mean monsoon pattern similar to observations.  
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Regional Modelling Product 

RCM is able to capture the major features but overestimates the rainfall in 

few regions.  

Source: TERI (2011) 



Uncertainties in Observation and Models 

Turner and Annamalai, 2012 



Lack of observations: poor model result 

Annamalai, 2012 



Evidences 

Millennium Ecosystem Assessment  

Human Attribution 



IPCC Scenarios Approach 

• Were developed because previous IPCC assessments did not 
make a clear distinction between uncertainty among climate 
model forecasts and uncertainty in the emissions trajectory itself.   

 

• “…are alternative images of how the future might unfold…”  

 

• Differ in their assumptions regarding  “demographic 
development, socio-economic development, technological 
change, radiative forcing changes due to mitigation actions ” 

 

• Are given memorable names like  

o SRES: A1 (A1b,A1fi, A1T),B1, A2, and B2 (last decade) 

o RCP: 8.6, 6.0, 4.5, 2.5 (latest 2013 onwards) 



• A1Fi and A2 are having 
high range emissions at 
2100 

• B2 and A1B Median 
range emissions; and  

• B1 and A1T Low range 
emissions 

• RCP8.5 rapidly increasing 
CO2 concentrations.  

• RCP6 and RCP4.5 show a 
stabilizing CO2 
concentration. 

• RCP2.6 modest decline to 
around 400 ppm CO2 by 
the end of the century 



Points on Emissions Scenarios 
• Scenarios are not forecasts. 

• Considered useful planning tools.  

• There are no probabilities associated with the occurrence of 
these scenarios. 

• The emissions scenarios provide standard parameters for 
climate modellers to make inter-comparison of their 
projections easier. 



Guidelines to communicate Uncertainty 

Summary statements for 

evidence and agreement and 

their relationship to confidence. 

Likelihood provides calibrated 

language for describing 

quantified uncertainty 



The MoEF’s INCCA report (2010) and 
IMD’s State level trend report (2013) 
indicates significant increasing trends 
for the extreme precipitation and 
temperatures the Karnataka region 
for the period last 50 to 100 years. 

The mean annual rainfall, intensity of extreme rainfall and temperature for the 
Karnataka region is projected to increase in 2030s, 2050s and 2080s. 

Extreme rainfall one of the important factors of flooding 
Surface water flooding occurs where heavy rainfall can't absorb into the ground or drain 
away.  
 
With an uncertain future and probabilistic scenarios on climate change, the expected 
flooding concern becomes most important.  
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http://wgbis.ces.iisc.ernet.in/energy/water/paper/urbanfloods_bangalore/floods_city.htm 



Leiserowitz (2011) 




