
























































































































































































































































































































































and recharge amount) and the outflow (base flow, ‘revap’ component to meet root zone
water deficiency and amount removed from shallow aquifer by pumping). The base flow
component for a steady state groundwater flow response to recharge is:

Qp = 0 Ry, (421)

ng

where Qg is base flow to main channel (mm); K is saturated hydraulic conductivity
(mm/day); hwry is water table height (m) and L, is distance from a sub-basin groundwater
divide to main channel (m). The movement of water from the shallow aquifer to the
overlying unsaturated zone represented as ‘revap’ is significant when the saturated zone is
close to the surface and estimated as a fraction of the potential evapotranspiration.

Evaporation is estimated using Penman-Monteith method as its uses more weather

parameters influencing the evapotranspiration process.

4.4 MODEL SENSITIVITY AND UNCERTAINTY ANALYSIS

Uncertainties arising  from assumptions considered during model development, input
variables, model parameters and measured data need to be assessed. The sensitivity of model
parameters to such uncertainties should be evaluated prior to fine tune model parameters.
Defining model parameter values within physically permissible limits minimizes errors
propagated during model calibration and validation. The sensitivity analysis techniques

employed in SWAT 2005 model are summarized below.

The Latin Hypercube (LH) Sampling: The LH simulation uses a stratified sampling
approach that is based on Monte Carlo simulation (Mckay, 1988). The stratified sampling
techniques aids in materializing efficient output values over limited number of simulations.
The LH approach subdivides the distribution of each parameter into N ranges each of which
with a probability of occurrence equal to 1/N. Each range is sampled randomly once in the
prescribed boundary. Finally, the model runs N times with the random combination of

parameters.

One-Factor-At-a-Time (OAT) Sampling: The OAT method is designed to cover local to
global sensitivity method (Morris, 1991). The local sensitivity analysis using OAT method
is handled by changing one parameter at a time during the run and the change in output is

ultimately attributed to the input parameter changed. Model output is evaluated in terms of
92
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