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Introduction

• Surface water pesticide contamination is an issue for ecosystems
and human consumption
– EU 1998: 0.1 – 0.5 µg.L-1 for drinking water

• Floods play a major role in pesticides transfers (e.g. Lewan et al., 2009; 
Taghavi et al., 2011; Boithias et al., 2011)

• Pesticide application : modelling uncertainty issue (e.g. Dubus et al., 2003)

• Holvoet et al. (2005) showed that application date had more impact 
than application rate for atrazine

→ Which are the factors controlling the transfer of pesticides ?
→ How, and to which extent, can we improve the modelling of 
pesticide fate?
→ How can we help managers to take decisions regarding pesticide 
application ?
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The Save catchment

Larra gauging station

Meteorological stations

Catchment area : 1117km²

Rainfall : 600-800mm

ET : 500-600mm

Neste canal: 
1 m3.s-1

(irrigation)

Save River: 
6 m3.s-1

60% of calcic
soil with up to 

50% clay

Agriculture 
= 90%
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Two herbicides applied in spring :

Aclonifen = 56 Tons (S = 1.4 mg.L-1, log(kow)=4.37)

Metolachlor = 28 Tons (S = 480 mg.L-1, log(kow)=2.9)

Mostly applied pesticides

• 3-year survey : Corn + Sorghum + Sunflower = 23% of 
catchment area

Mar AprJan Feb Nov DecSep OctJul AugMay Jun

SUNF

CORN + SORG

sowing

Aclonifen
2.7kg.ha-1

harvest

harvest
Aclonifen

0.25kg.ha-1

Metolachlor
1.5kg.ha-1

sowing
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Water quality monitoring

• Hourly discharge
• Total suspended matter (TSM)
• Pesticides (diss. and part.)

SeuilSonde

∆x = 20-30 cm

Automatic
Manual

Height (cm)

Time (days)

Sampler

Sampling period = f(water height)

Aguaflash : 242 samples
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Modelling approach

• The SWAT model was calibrated for discharge, nitrate and 
suspended sediment before calibrating pesticides

• Pesticide parameterisation :

• 10 scenarios of pesticides application date were performed ±15 
days

• R² and PBIAS were calculated for total pesticide concentrations
• Sensitivity analysis performed on pesticide load at outlet :
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Improvement of simulation quality
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PBIAS (%)R²PBIAS (%)R²

AclonifenMetolachlor
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Sensitivity analysis

• Sensitivity analysis depends on the time period
considered:

0.06-0.202010 spring flood period

-0.760.052008-2010

aclonifenmetolachlorSi

→ Calibration : keep in mind the simulation period
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Conclusions

• Impact of application date for dissolved molecules
modelling corroborate previous studies

• Uncertainty from surveys in large catchments: 
application date model response should be a part of the 
pesticide calibration process (simulation period, simulated molecule)

• Future work: building input signal based on outlet
pesticide concentration signal

• Water quality policies : based on weather forecast, 
improve management practices to avoid EU Directive 
limits exceedance
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For further questions :

l.boithias@gmail.com

http://www.aguaflash-sudoe.eu/

Thanks for your attention !


