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Streamflow forecasting

Most Important 
component of water 

cycle

Utmost 
importance for 

planning and 
management of 
water resources

improvement of water resource 
allocation, management and 
planning, flood warning and 

forecasting, and mitigation of 
flood damages.



CONVENTIONAL STREAMFLOW FORECASTING

Conceptual 
Models

Grey box models

Descriptive 
representation of 
hydrologic system

Physically 
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White box model 
(Process based)

Description of 
hydrological 

characteristics by 
solving differential 

equations

Black box 
model

Empirical or statistical 
model

Based on input-
output relationship



Present streamflow forecasting techniques in India

✓ Central Water Commission

✓ Indian Meteorological Department

✓ Rainfall-based mathematical modelling 

for flood forecasting

✓ Hydrologic and hydrodynamic 

modelling for real time prediction

✓ Uncertainties are not considered

✓ Deterministic forecasting





NEED OF ENSEMBLE FORECASTING 
TECHNIQUE IN INDIA

Lead time Uncertainty

Schematic of ensemble 
forecasting approach



Applications of 

Ensemble streamflow 

forecasting

Weather Prediction

Hydropower

Drought estimation

Reservoir operation

Issue of flood alerts and warnings



Remarks

✓ Reliable results by ensemble forecasting techniques

✓Developed countries have adopted ensemble approach fully

✓Accurate streamflow forecasting

✓ Indian agencies such as IITM and NCMRWF has started working using ensemble approach and 

country has wide scope to adopt the technique fully.


