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Calibration and validation methods

§ Single variable method, e.g. outlet streamflow, 
selected as the sole calibration criterion;
§ Auto-calibration method, e.g. the generalized 

likelihood uncertainty estimation GLUE ,the 
genetic algorithms, and the shuffled complex 
evolution (SCE-UA) global optimization 
algorithm;
§ Multi-variable and multiple site approach proposed 

here for application SWAT in the Motueka
Catchment.



Variables and sites for calibration and 
validation

√+?Daily precipitation

√Daily stream flow

√Annual  water yield

√+?Six subcatchments

?Soil moisture

√Groundwater flow

√Potential evapotranspiration

√Daily maximum and minimum temperature

CalibrationVariables and sites

√:  Reasonable



Daily precipitation and 
temperature





0.450.36Kaka
0.650.65Brandy Creek
0.710.70Wangapeka
0.620.65Tapawera

R2Nash-SutcliffeTest gauges

Daily precipitation prediction test

0.890.930.890.86Golden Downs

0.910.920.840.83Tapawera

MinMaxMinMax

R2Nash-SutcliffeTest stations

Daily max and mini temperature prediction test



Potential evapotranspiration



SWAT predicted PET and published data
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SWAT predicted daily PET and estimation (hourly data)

Daily PET calculated based on hourly measurement (mm)
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SWAT predicted PET against the PET estimation (hourly data)
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Groundwater contributions



SWAT predicted against hydrograph separated 
groundwater flow at Woodstock

Hydrograph separated groundwater flow (mm)
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0.75Motupiko6

0.79Motueka at Woodstock

0.58Wangapeka5

0.90Tadmor4

-Stanley Brook3

0.70Upper Motueka at Gorge2

0.46Baton1

R2SubcatchmentsNo

Predicted and hydrograph separated groundwater flow



Annual water yield
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Annual water yield and the measured at Woodstock
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Daily streamflow



Nash-Sutcliffe coefficient

0.720.78Motueka at Woodstock 
0.570.40Motupiko
0.510.60Wangapeka
0.550.61Tadmor

-0.59Stanley Brook
0.410.42Upper Motueka at Gorge

0.350.36Baton
ValidationCalibration 

Subcatchments 

Daily streamflow calibration and validation result



Predicted daily streamflow against the measured at 
Woodstock in 1997
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Soil moisture
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Soil moisture in the Waiwhero catchment



Predicted precipitation and that measured in 
the Waiwhero catchment

9.72412327783Measured

5.54862688783Predicted

Mean 
precipitation

Per event
(mm)

Wet 
days

(days)

Total 
precipitation

(mm)

Total 
Days

(days)



Soil moisture in the Waiwhero catchment
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Conclusions

The multiple variable and multiple site calibration 
and validation approach resulted in:
§ more realistic parameter values across both the 

hydrologic processes and the geographic areas;
§ the highlighted the areas and the hydrological 

processes requiring greater calibration effort (e.g. 
understanding precipitation distribution)
§ a validated SWAT model for scenario test in our 

“Integrated Catchment Management (ICM)”
research programme in Motueka Catchment.



For more information, please visit:
• http://icm.LandcareResearch.co.nz


