
Assessing Impact of landuse/Land cover Changes on 
Stream flow in Noyyal River catchment using ArcSWAT
model

2018 SWAT Conference in Chennai, India
Indian Institute of Technology Madras

NATIONAL INSTITUTE OF TECHNOLOGY TIRUCHIRAPPALLI,

TAMILNADU, INDIA

LEELAMBAR SINGH

S. SARAVANAN

J. JACINTH JANNIFER



Background and purpose

 The main objective of this research is to test the performance and feasibility of the SWAT 
model for predicting stream flow in the river basin

 This investigated the hydrological responses of a watershed to land cover dynamics for 
the period from 2000 to 2010

 to evaluate the impacts of land use changes on streamflow 



Study Area

Outlet

Watershed Area : 3600 km2
Annual average precipitation : 700-800 mm

 The Noyyal River is a small river in Western Tamil 
Nadu, and a tributary of Kaveri River.

 70% cover agricultural land



Study Procedure



Hydrological Cycle



SWAT Hydrological model

 Soil and Water Assessment Tools (Arnold et al. 1998)

 SWAT is continuous, long-term, and distributed-parameter model designed to predict the 
impact of land management practices on the hydrology and sediment and contaminate 
transport in agriculture watersheds.

 SWAT subdivide a watershed into sub-basin connected by a stream network, and further 
delineates HRUs(Hydrologic Response Unit) consisting of unique combination of land 
cover and soils within each sub-basin.cover and soils within each sub-basin.

 The hydrological cycle as simulated by SWAT is based on the water balance equation:



GIS input data
DEM

Soil Map

LandUse Map Watershed



Landuse comparison  for 2000 and 2006
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2000 (km2 ) 2006 (km2 ) 2000-2006(%) Changes

Agricultural land 2821.5 2620.3 -7.2

Urban 328.9 428.9 +1.3

Forest 210.8 193.8 -8.1

Wasteland 654.9 213.95 -67.4

Water 760.8 458.3 -39.8

Characteristics of landuse changes in catchments from 2000 to 2006

0

500

1000

1500

2000

2500

3000

Agricultural land Urban Forest Wasteland Water

A
re

a
(k

m
2)

2000 2006



Annual water budgets of Noyal catchment under two landuse conditions of 2000 and 2006

Note: PRECIP is annual precipitation, SURQ is the surface runoff contribution to streamflow, LATQ is the lateral flow contribution to streamflow, GW Q is the groundwater 
flow contribution to streamflow, PERC is the percolation from the root zone to the aquifer zone, TLOSS is the water loss from reach by transmission through the streambed, 
ET is the actual evapotranspiration, and WYLD is the annual water yield in streamflow (WYLD = SURQ + LATQ + GWQ - TLOSS). The precipitation PRECIP is basically 

balance with the sum of SURQ + LATQ + PERC + ET over a year or longer period of time, without including the minor changes in catchment water storage
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Conclusion and discussion

 Analysis indicate urbanization as the strongest contributor to increases in surface 
runoff generation, water yield and evapotranspiration (ET). Runoff increasing as 
urbanization increasing in that area( increased from 2000 to 2010).

 Agricultural Land approx. 7.2% reduced during 2000-2006

Future approaches-Calibration and validation Future approaches-Calibration and validation

 The model can be used for further analysis of the effects of the climate and, 
water quality analysis and sediment yield analysis; furthermore, the modelling can 
be applied for planning dam construction in the future and thereby is useful for the 
sustainable development of the country. 
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