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Abstract: The impacts of climate change are often quantified by impact models whereas impact models typically require high resolution 
unbiased input data, global and regional climate models are in general biased, their resolution is often lower than desired. Thus, many users of 
climate model data apply some form of bias correction and downscaling. In this study two correction functions using two methods viz. modified 
difference approach and linear scaling method were applied for local bias correction of maximum temperature (T ), minimum temperature max

(T ) and precipitation data at monthly scales and validated to minimize the bias between the modelled (HAD GEM2-ES-GCM) and observed min

climate data for the Central Kashmir of great Himalayas. Correction functions derived using linear scaling method at monthly time scale for T , max

T  and precipitation were found to be better than modified difference approach for bias correction of the climate data to bring it to close to min

observed data.
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The Regional Climate Models (RCMs) provide a new 

opportunity for climate change effect analysis since they 

have a higher spatial resolution and more reliable results on a 

regional scale compared to General Circulation Models 

(GCMs) (Buonomo et al 2007, Chen et al 2013, Turco et al 

2017). Numerous studies have shown that RCM outputs 

improve the representation of climate change information at 

the mesoscale by providing spatially and physically coherent 

outputs with observations (Chen et al 2013, Turco et al 2017).  

However, the original RCM outputs still contain considerable 

bias, which is inherited from the forcing of GCMs or produced 

by systematic model error which may prevent their direct 

application for the analysis of the behavior of the climate 

system and eventual changes and their local impacts. 

(Durman et al 2001, Herrera et al 2010). Therefore, bias 

correction of RCM data is the prerequisite step to the data 

being used in any climate change effects analysis. Many 

possible impacts of future climate change will be experienced 

at the regional scale (Barros et al 2014). These impacts may 

be quantified by impact models, which often require high 

resolution meteorological input data that are for present 

conditions, unbiased compared to observations (Wilby et al 

2000). The errors in modelled daily rainfall and temperature 

may afflict the monthly or annual time trends and magnitude. 

Andreasson et al (2004) pointed out that these biases are 

particularly pronounced for Precipitation than temperature. 

There are two distinct approaches to downscaling GCM 

outputs dynamic downscaling using a Regional Climate 

Model (RCM) and statistical downscaling. Dynamic 

downscaling is computationally expensive. It is therefore not 

always feasible to perform dynamic downscaling at the 

required spatial resolution, especially if predictions from 

multiple models are desired. In contrast, statistical 

downscaling is computationally efficient and can be suitably 

used to perform the spatial downscaling and bias correction 

for a large amount of GCM outputs, and has become a 

commonly used tool in impact studies. Various studies 

demonstrated that the overall performance of statistical and 

dynamic downscaling were similar in reproducing the 

present-day climate for the respective regions (Murphy 1999, 

Wilby et al 2000).

There are also statistical downscaling methods primarily 

for the purpose of bias correction which involve some form of 

transfer function derived from cumulative distribution 

functions (CDFs) of observations and model simulations 

(Ines and Hansen 2006, Piani et al 2010, Wood et al 2004).   

The advantages and disadvantages of both approaches 

have been thoroughly documented (Fowler et al 2007, Wilby  

et al 2009). The key advantage of the statistical approach is  

the lower computational requirement compared to the 

dynamical model–based alternative, and thus, statistical 

downscaling approaches are widely used in climate 

impact–related research work. A number of statistical bias 

correction methods have been developed and successfully 

applied in climate change impact studies (Grillakis et al 

2013). Their main task is to adjust the statistical properties of 
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