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Abstract

Conceptual modeling of rainfall-runoff procedure involves
large number of parameters and climate data. Uncertainty in
these input parameters are very likely which leads to output
errors which can affect long-term predictions and management
policies. In this study Soil and Water Assessment Tool
(SWAT) is implemented to simulate rainfall-runoff process in
Chelgerd sub-basin. To develop an appropriate model with
acceptable and reliable performance, Ensemble Kalman filter
(EnKF) is used as data assimilation technique to assimilate the
variables of model which are known as sources of error; i.e.
model parameters and input data. The research concluded that
as a data assimilation technique, EnKF is capable of reducing
the computational error inherited in the simulation model.
Results of the proposed model is evaluated by Nash-Sutcliff
(NS) factor with value of 0.86 which have better performance
compared to modeling without EnKF technique. Also the
performance of the developed model is improved with a NS
value of 0.82 for the validation period.
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Table 1- Monthly temperature and precipitation of the Chelgerd sub-basin
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Average Temperature (°C)

z o n w

[©) & @
Height 9.9 4 -22 59 37 1 6.8 12 169 201 195 154 7.8
plain  11.9 6.6 0.7 -5 55 0.8 6.8 115 155 188 193 165 8.2

Precipitation (mm)

P ) n v

o I @
s s f ¢ % §F %z 5 g g & § %
T g g & &8 s = = *= < &8 2 B
Height 1.7 55 104.3 120.7 143.3 1564 110.1 545 0.0 0.0 0.0 0.0 746
plain 0.0 77 1168 91.1 106.9 122.6 83 483 0.0 0.0 0.0 0.0 647
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Fig. 3- Sensitivity analysis on SWAT parameters using SUFI2 algorithm
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Fig. 5- Variation of NS factor with non-constant variables for the developed model
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Fig. 6- Assessment of model error with assimilating precipitation and temperature data
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Table 2- Effects of updated variables with various alternatives on error reduction
s 2l (gl (T yjoya Aiseo GBIl ;5 by puiie (64135 il (1500 = Jgua
Without data ~ Assimilate  Assimilate  Assimilate all ~ Assimilate all All of
assimilation fifth PCP” all of of PCP of PCP and variables
gauge TMP™ gauges TMP gauges
gauges
NS factor 0.37 0.465 0.486 0.538 0.68 0.86
Relative percent 0% 19% 24% 34% 63% 100%

**Temperature  *Precipitation

Modeling with data assimilation = - = Observation ==== Modeling without data assimilation
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Fig. 7- Comparison of runoff time series with observed data for the period of 1995-1998
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