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Summary
• Introduction
• Swat+ Toolbox capabilities
• Watershed description
• Input data
• Model verification
• Soft calibration
• Set Calibration/Validation periods
• Sensitivity analysis
• Single-site calibration
• Multisite one step calibration
• Multisite multistep calibration
• Comparing results
• Conclusion



• The calibration phase is a crucial step in any hydrological modeling process;

• In engineering, the main challenge lies in data collection, processing, and establishing the rainfall-runoff 
relationship;

• When multiple hydrological stations are present, calibration is performed basin by basin, without the 
possibility of processing the entire network simultaneously;

• This is where a tool like the SWAT+ Toolbox becomes essential, as it enables processing of the entire 
hydrometric network and improves the regionalization of the calibration process

• Here we have a sophisticated tool. The current question is how to leverage this tool to Improve the 
calibration model at the outlet level of a watershed ?
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Copernicus global land cover (100 m) DSOL map: Digital Soil Open Land map  (250 m) 
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ESCO Soil evaporation compensation factor
CN2 initial's runoff SCS curve number for moisture condition II
CANMX Maximum canopy storage (mm H2O)
SOL_AWC available water capacity of the soil layer (mm H2O/mm soil)



method NSE
CALSI 0.614

DREAM 0.669
DDS 0.686
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validation NSE PBIAS NSE PBIAS NSE PBIAS
single-site 0.49 23.17 -0.06 -34.74 0.52 36.07
multisite-one-step 0.47 26.96 -0.10 -13.53 0.53 33.83
multisite-multi-step 0.50 17.49 0.01 -16.72 0.55 23.71

Amaghouz Ouijjane YBT

calibration NSE PBIAS NSE PBIAS NSE PBIAS
single-site 0.66 -6.93 0.41 8.77 0.52 36.07
multisite-one-step 0.65 2.80 0.39 21.21 0.69 18.15
multisite-multi-step 0.66 -2.02 0.40 15.80 0.69 2.16

Amaghouz Ouijjane YBT

Regarding calibration, we observe a clear improvement in the Nash-
Sutcliffe Efficiency (NSE) when shifting from single-site to multi-site 
calibration at the YBT station. For validation, a slight improvement is 
noted at the YBT station, which is not the case for the Amaghouz and 
Ouijjane stations. This limited improvement at YBT station can be 
explained by: (1) the low flow contribution of Amaghouz and Ouijjane 
stations to the total watershed discharge (28%), and (2) the poor 
model performance at Ouijjane station. 
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• The results indicate that SWAT+Toolbox significantly enhances hydrological 
model performance at the outlet of a  multi-station watershed systems;

• Calibration efficiency showed substantial gains (ΔNSE = +0.17), while 
validation exhibited incremental improvements (ΔNSE = +0.03); 

• These outcomes are contingent upon: (i) the relative discharge contributions 
of secondary stations, and (ii) the calibration accuracy achieved at 
intermediate monitoring points.
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