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Abstract

This paper deals with parameter estimation of SWAT model
by means of streamflow data assimilation and application of
calibrated model for hydrological simulation of Mahabad
River leading to Urmia Lake. Data assimilation algorithem is
compared with SUFI2 algorithem. SUFI2 is an uncertainty-
based optimization method first developed for auto-calibration
of environmental and water resource models. Due to
availablity in SWAT-CUP package this is usually used for
calibration of SWAT. To illustrate capabilities of data
assimilation for calibration of the model and prediction of the
river discharge, Ensemble Kalman Filter (EnKF) is utilized in
a joint state-parameter estimation framework. Both coding
EnKF and calling SWAT is done in MATLAB environment.
Results showed that the joint state-parameter estimation using
EnKF for SWAT, lead to improvement of accuracy of
simulation and prediction of Mahabad River’s monthly
discharge at Bitass hydrometery gauge compared to parameter
estimation of the model using SUFI2.
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Table 1- Parameter ranges before and after calibration
Pl 1 an g Jid B ol )y e3ga0m =) Jou

Parameter Before calibration After calibration
v__ CN2.mgt [78, 98] [74.21, 90.07]
r__SOL_AWC().sol [-0.5, 0.5] [-0.12,0.5]
v__ GW_REVAP.gw [0.02,0.2] [0.03, 0.14]
v__ REVAPMN.gw [0, 800] [209.92, 630.08]
v__ GWQMN.gw [0.0, 5000] [1512.01, 4537.9]
v__RCHRG_DP.gw [0, 1] [0, 0.59]
v__ CH_Kil.sub [0, 300] [0, 160.08]
r__SOL_BD().sol [-0.4, 0.4] [-0.08,0.4]
v__ GW_DELAY.gw [0, 500] [41.7, 347.3]
v__ SUB_SFTMP().sno [-20, 20] [-15.83, 8.07]
v__ SUB_SMFMX().sho [0, 20] [0, 10.79]
v__ SUB_SMFMN().sno [0, 20] [7.13, 14.17]
v__SUB_SMTMP().sho -[20, 20] [-8.5, 14.5]
v__SUB_TIMP().sno [0, 1] [0.03, 0.68]
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Fig. 2- Sequential parameters estimation using EnKF
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Table 2- Evaluation of simulation results using goodness-of-fit measures
il 2959 Syl p1 (e (gilwdewd W (b5, - Jos

Method Criterion NS PBIAS RSR KGE p-factor  r-factor
SUFI2-NS 072 -178 053 075 07 0.98
SUFI2-PBIAS 0 0 1 053 07 0.98
SUFI2-RSR 072 -178 053 075 07 0.98
SUFI2-KGE 066 76 059 081 07 0.98
EnKF-MP 083 47 041 087 06 0.45
EnKF-MUF 086 579 037 084 06 0.45
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Fig. 3- Observation, best estimation, and uncertainty band time series in monthly time scale; a) using SUFI2;
b) using EnKF
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