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BACKGROUND

• Silver nanoparticles (AgNPs) have been incorporated into a large amount 
of products due to their anti-microbial activity.

• Most of used AgNPs in these products would finally release to the soil 
environment through different pathways. 

• AgNPs in soil (Like other chemicals), can be subject to soil physical pro-
cesses such as erosion and (co-) transport by surface runoff. 

• Due to the antibacterial activity of AgNPs, soil microorganisms and plants 
can be affected by their distribution on soil. Therefore, the concerns of 
AgNPs’ potential biological (toxic) effects on soil species and human health 
are rising.

OBJECTIVE

• The aim of this study was to simulate the transport of AgNPs over the 
soil surface using two combined models. 

• The first model LISEM (Limburg Soil Erosion Model), is used for simulat-
ing runoff and erosion while the second, the PestPost (Pesticide Postpro-
cessor), is a newly developed model to simulate particulate transport of 
chemicals over the soil surface using the runoff and erosion output from 
LISEM. 

• By combining the two models, simulation AgNPs (and other nanomateri-
als) transport by runoff and erosion processes can be achieved. 

METHODOLOGY

• AgNPs transport over the soil surface was modelled by combining the 
models LISEM and PestPost. 

• LISEM was used to simulate the runoff and sediment losses 
in an experimental flume.

• PestPost was used to simulate AgNP transport over the 
soil flume surface, and its content in the runoff water 
and sediment. 

• PestPost uses the output data 
from LISEM to generate the final 
results for AgNP transport. 

• Both models were calibrated sep-
arately using data obtained from 
previous rainfall laboratory exper-
iments.

RESULTS

LISEM calibration showed high 
model efficiency for both sediment 
(MEF=0.81) and runoff (MEF=0.79).
The simulation of AgNPs in runoff 
water was much better than that in 
the eroded sediment for both flumes 
(Δpl < 0.01 for runoff and Δpl= 0.061 
and 0.220 for sediment in S10 and 
S20, respectively).
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Qm is the modelled runoff (ml.s-1) and 
Qsm the modelled sediment discharge 
(g.s-1). QTo and QTm are respectively 
the observed and simulated cumulative 
runoff (ml), while QsTo and QsTm are 
the observed and simulated cumulative 
sediment losses. MEF stand for the Nash-
Sutcliff coeffi cient.
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