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 River Ganges 
 2510 km long; 907,000 sq.km 
 About 40% (400 million) of India’s population live in 

Ganges (450/sq.km) 





GRBEMP 

 Ganga River Basin Environmental Management 
Plan. 

 Consortium of seven IITs to form a 
management plan for restoring river Ganga 

 The role of water management group in this 
project is to predict the discharge for the 
current and future scenarios of development 

Note : GRBEMP  has different group with different functions, Water management group is one 
among them. 



IITM STUDY AREA IN GANGA BASIN 

Sind Betwa Ken Ton Son_1 Son_2 

It was not possible to simulate Son as a single basin in SWAT hence it was devided into two basins. 



162 UNIQUE SOIL CLASSES 

 



LANDUSE/LANDCOVER DATA 

 NRSA – Bhoosampada 
 56 meter resolution 
 Only crop seasons are identified; but crop is not 

specified 
 IWMI (International water management 

Institute) 
 500 meter resolution 
 Irrigated areas identified from this and integrated 

with NRSA 



Sources of Landuse data 

 

NRSA 
(56m) 

IWMI 
(500m) 



LAND USE LAND COVER MAP 

 

 

 

  

  

  

  

  

  

 

  

  

  

  

  

  



District wise LULC 

 GIS overlay 
 District + landuse 

National Food Security Mission 
(District level data) 

State Name Rice Wheat Maize Other cereals Pulses
Bihar 49.6% 30.5% 10.1% 0.7% 9.0%
Chattisgarh 73.0% 1.8% 1.9% 4.5% 18.7%
Delhi 20.4% 49.7% 0.2% 29.0% 0.6%
Haryana 24.2% 53.5% 0.4% 17.4% 4.5%
Himachal Pradesh 9.9% 44.9% 36.6% 4.5% 4.1%
Jharkhand
Madhya Pradesh 14.4% 31.9% 7.2% 9.9% 36.5%
Rajasthan 0.9% 16.9% 8.0% 46.3% 27.9%
Uttar Pradesh 28.2% 46.5% 4.1% 7.3% 13.9%
Uttarakhand
West Bengal

National Agricultural Statistics 

Statewise Agricultural Crop Distribution 



 



Son Basin Delineated with CWC Station at 
Kuldah Bridge as Outlet  

Size: 1,71,884 Sqkm 
 
 Waterbodeis: 20 
 
Artificial reservoirs: 12/20 
 
Lakes : 8/20 
 
Major Crop: Paddy, Wheat, 
Maize, Jowar,  Barley, Bajra, 
Urad, Moong and 
Sugarcane.  
 



 



Ban sagar Dam 

 Drainage area of Ban sagar Dam 
 18,648 sq.km 

 Drainage area at Kuldah Bridge CWC station 
 23,270 sq.km 

 Landuse 
 Forest 50% 
 Agriculture 40% 

Mostly rainfed 
 Other 10% 



 



 



 



Water balance 

 
FAO soil data 
              PRECIP =   1081.7 MM 
              SURFACE RUNOFF Q =   255.59 MM 
              ET =    683.2 MM 
 
NRCS/WISE soil data 
              PRECIP =   1081.7 MM 
              SURFACE RUNOFF Q =    50.11 MM 
              ET =   1021.0 MM 
 



Diagnosis of soil data 

 

NBSS&LUP soil map 
With attributes from WISE/NRCS 
 
13 unique soils 

FAO soils 
 
3 unique soils 



 WISE/NRCS attributes 
 
 

 FAO 



 



Analysis for environmental flows 

Example 



FLOW DURATION CURVE SONCWC AT ITS 
VIRGIN STATE 

 



FLOW DURATION CURVE SONCWC MODELED 
WITH ITS RESERVOIR 

 



THANK YOU 


	Hydrological modelling of Son and Ton  river basin using SWAT�
	Slide Number 2
	Slide Number 3
	GRBEMP
	IITM Study Area in ganga basin
	162 Unique Soil Classes
	Landuse/Landcover data
	Sources of Landuse data
	Land Use Land Cover Map
	District wise LULC
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Ban sagar Dam
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Water balance
	Diagnosis of soil data
	Slide Number 20
	Slide Number 21
	Analysis for environmental flows
	Flow Duration Curve SonCWC at its Virgin state
	Flow Duration Curve SonCWC Modeled with its Reservoir
	Thank you

