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Regionalization methods are generally followed for 
prediction in ungauged basins  

However, the limitation of regionalization methods is that it is 
hard to assign physical meanings to a model’s parameters 
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Hydrologic complexity decreases with scale 
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(e.g., Klemes, JoH, 1983; Sivapalan, HP, 2003)   



Long-term hydrologic partitioning follows  
the Budyko curve 
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Hydrologic complexity decreases with scale:  
is there a downward approach? 
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(Klemes, JoH, 1983; Sivapalan et al., HP, 2003)   



Why hydrology is complex for a small timescale  

For a small timescale, we cannot neglect storage fluctuation: 
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(e.g., Biswal, GRL, 2016)   
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Dryness state of a catchment needs to be  
considered as a dynamic phenomenon 
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A conceptual diagram of the proposed model 

Available water (W) and solar energy (H) determine the 
dryness state of the catchment 
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(Biswal, GRL, 2016)   



An instantaneous dryness-index for zero-parameter/ 
calibration-free hydrological modelling  

(Biswal, GLR, 2016)   
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The proposed ‘universal’ decay function 

(Biswal, GLR, 2016)   11 
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The universal decay-function (assumed to be valid in every real 
world catchment) was derived by performing recession flow 
analysis and imposing the mass balance condition considering 
data from 15 MOPEX catchments  



A sample simulation (USGS ID: 7058000; duration: 2 yrs)  
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(Biswal, GLR, 2016)   



Performance of the model in 63 MOPEX catchments 
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(Biswal, GLR, 2016)   

Median NSE = 0.41 

Median R2 = 0.53 



Performance of the model in 50 south Indian catchments 

14 (Patnaik et al., manuscript in review)   

Note that most of the catchments are heavily influenced 

by human activities.   

Median NSE = 0.39 

Median R2 = 0.51 



Concluding remarks 
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1. The dryness state of a catchment is a dynamic 

phenomenon.   

 

2. A single decay function is used to develop a zero-

parameter/calibration-free hydrological model by 

following a downward approach. 

 

3. The proposed zero-parameter model can be used as 

an alternative platform for ungauged basin prediction. 

 

4. We need to properly utilize catchment similarities to 

develop simple hydrological models and avoid the 

issue of model over-parameterization.  
 

 

Thank You  


