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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
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SWAT Hydrological model

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

SWAT is designed to predict
and sediment and contaminate
transport in agriculture watersheds.

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

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

|SW, =SW,+)> (R, -0, —E,-W,_,-0.)

fm|
SW, = Final soil water content (mm)
SW, = Initial soil water content on day i (mm)
R0, = Amount of precipitation on day i (mm)
Q. ..-= Amount of surface runoff on day i (mm)
E, = Amount of evapotranspivation on day i (mm)

Wieep = Amount of water entering the vadose zone from the soil profile on day i (mm)
Q... = Amount of return flow on day i (mm)
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Landuse comparison for 2000 and 2006

Agricultural Land [l Forest - Waterbodies
I Built uP [ | wastelands




250

200

wn
o

Runoff(cms)

100

Change in annual Runoff Rainfall

Runoff

20002001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Time (Year)

100

200

300

400

500

600

700

Rainfall(mm)

Runoff(cms)
N w N wn o~ N
() o o o o o
o o o o o o

(@]
o

@

y = 1.3606x + 285.1
R?=0.7046

100 150
Nellglfelll{aalag)

200

250




Characteristics of landuse changes in catchments from 2000 to 2006
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Annual water budgets of Noyal catchment under two landuse conditions of 2000 and 2006
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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 ClEiGRElEEE o))

» 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

» 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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