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CUPs selection 

Absence of potential for long-range atmospheric is prerequisite for CUPs registration into the European market. However, evidence that some CUPs have been reaching the Arctic via long-range

atmospheric transport from Europe exists (Balmer et al. 2019). Considering the regulative context, this project will be able to verify the presence of CUPs in remote areas, such as high mountains

and polar adjacent station, as well as their capability of long-range atmospheric transport.

Scientific impact

Modern day pesticides were introduced to the world of agricultural production in the 1940’s and consisted

mainly of organochlorine pesticides (OCPs) which were intensely used around the world. Since the 1960’s,

concerns regarding OCPs’ persistence, bioaccumulation potential and toxicity arose. Therefore, these

compounds have been banned within the Stockholm Convention on persistent organic pollutants.

They were then replaced by current-use pesticides (CUPs) that were thought to be more environmentally

friendly due to their lower persistence and non-target toxicity than OCPs. However, serious concerns rose in

the last decade regarding their environmental fate and impact on human health (Xia et al., 2020). Despite

that, their use has never stopped and has even increased over the years. The global use of pesticides was

amounting in 2017 to 4.1 x 106 tons worldwide (FAO, 2017).

CUPs can enter the atmosphere upon application (spraying) and volatilisation from soil and plant surfaces

(Van den Berg et al., 1999). Once they do, CUPs partition between the gaseous and particulate phase based

on their physico-chemical properties as well as meteorological parameters (Schumer et al., 2010).

Information on the distribution of CUPs in air is only available for few European countries (e.g. France, Spain,

Czech Republic), usually limited to only few sites. Moreover, most of previous studies addressed the rural

(near-source) environments, while almost no data are available for remote sites, such as high mountains or

polar sites, crucial for assessing long–range atmospheric transport. Therefore, there is a real need to fill this

gap by providing a snapshot of the CUPs occurrence in air over Europe during the main pesticide application

period.

Introduction

The main aims of the PESPAT study

are to:

- identify the CUPs prone to long–

range atmospheric transport (based

on results from the high

mountain/polar sites)

- report on CUPs atmospheric levels at

sub-alpine and lowland rural/ remote

sites in Europe in spring 2020

- identify the spatial variations in CUPs

occurrence at the European level

- improve the current knowledge on

gas-particle partitioning of CUPs

under different atmospheric

conditions
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Pesticide use evolution for PESPAT countries from 1990 to 2017 (FAO_2017)
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World’s pesticides use from 1990 to 2017 (FAO_2017)

Argentina Brazil United States of America Europe China Rest of the World

The CUPs studied were chosen based on

their potential for long–range atmospheric

transport, their chemical classes or to their

previous occurrence in air.

The selected 78 CUPs are distributed over

31 chemical groups.

A total of 30 sites across 17 countries participated to this

sampling campaign.

Based on their characteristics, these sites were then

classified into four categories

Sampling sites

Sampling period

The sampling campaign took place over a month period with

sampling occurring every second week from the 28th of April

to the 28th of May.

During each of the sampled week, one 48 hours sample was

collected.

The usage of low and high-volume air samplers was done at sites collecting:

− the particulate phase using quartz fiber filter

− the gaseous phase using sandwich configuration (PUF/XAD2/PUF)

Depending on sites limitations, only the particulate phase was sampled.

Each participating site was requested to collect at least one field blank during the sampling campaign.

Mountains Polar

Coastal Rural

Classified into 4 categories based on characteristics

S I T E S

High-volume air sampler Low-volume air sampler

S A M P L I N G

S A M P L E   P R E P A R A T I O N

Soxhlet – methanol extraction

A N A L Y S I S

High  performance  liquid  chromatography connected  

to  a  tandem mass  spectrometer (HPLC + MS/MS)

Expected results                                                                                          (as the campaign is still ongoing, this section will be used to showcase the types of results that will be expected)

Detection frequency 
(Désert et al., 2018)

Presence/absence of CUPs will be assessed

across all sites, and on a characteristics basis

Comparison of particulate CUPs 

concentrations (Kobližková et al., 2012) 

CUPs concentrations found in the gaseous and

particulate phases will be compared at the European

Scale

Gas-particle partitioning 
(Qiao et al., 2019)

Concentrations gathered from gaseous and

particulate will be used to validate gas-particle

partitioning models.

Long-Range Atmospheric Transport 
(Degrendele et al., 2018)

Based on meteorological data, backward as well as

forward advected air parcels’ residence time

distribution will be assessed for each sample

collected.
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• Balmer, J. E., Morris, A. D., Hung, H., Jantunen, L., Vorkamp, K., Rigét, F., Evans, M., Houde, M., & Muir, D. C. G. (2019). Levels and trends of current-use pesticides (CUPs) in the arctic: An updated review, 2010–2018. Emerging Contaminants, 5, 70–88.

• Degrendele, C., Wilson, J., Kukučka, P., Klánová, J., & Lammel, G. (2018). Are atmospheric PBDE levels declining in central Europe? Examination of the seasonal and semi-long-term variations, gas-particle partitioning and implications for long-range atmospheric transport. Atmospheric Chemistry and Physics, 18,

12877–12890.

• Désert, M., Ravier, S., Gille, G., Quinapallo, A., Armengaud, A., Pochet, G., Savelli, J. L., Wortham, H., & Quivet, E. (2018). Spatial and temporal distribution of current-use pesticides in ambient air of Provence-Alpes-Côte-d’Azur Region and Corsica, France. Atmospheric Environment, 192, 241–256.

• FAO, 2017. FAOSTAT. Food and Agriculture Organization of the United Nations, Rome, Italy

• Kobližková, M., Lee, S. C., & Harner, T. (2012). Sorbent impregnated polyurethane foam disk passive air samplers for investigating current-use pesticides at the global scale. Atmospheric Pollution Research, 3, 456–462.

• Qiao, L., Zhang, Z., Liu, L., Song, W., Ma, W., Zhu, N., & Li, Y.. (2019). Measurement and modeling the gas/particle partitioning of organochlorine pesticides (OCPs) in atmosphere at low temperatures. Science of the Total Environment, 667, 318–324.

• Schummer, C., Mothiron, E., Appenzeller, B. M. R., Wennig, R., & Millet, M. (2010). Gas/particle partitioning of currently used pesticides in the atmosphere of Strasbourg (France). Air Quality, Atmosphere and Health, 3, 171–181.

• Van den Berg, F., Kubiak, R., Benjey, W. G., Majewski, M. S., Yates, S. R., Reeves, G. L., Smelt, J. H., & Van der Linden, A. M. . (1999). Emission of Pesticides into the Air. Water, Air, and Soil Pollution, 115, 195–218.

• Xia, Y., Yang, X., Lu, J., Xie, Q., Ye, A., & Sun, W. (2020). The endoplasmic reticulum stress and related signal pathway mediated the glyphosate-induced testosterone synthesis inhibition in TM3 cells. Environmental Pollution, 260, 113949.

References

Sampling + sample processing
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Chloronitrile

Benzenedicarboxylic acid

Organochlorine

Aryloxyalkanoic acid

Chlorophenyl

Organophosphate

Aryloxyphenoxypropionate

Dinitroaniline

Pyrethroid

Neonicotinoid

Carbamate

Piperidine

Phthalimide
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Phenylamide

Thiocarbamate

Alkylchlorophenoxy

Carbomaxide

Anilinopyrimidine

Pyridine

Morpholine

Chloroacetamide

Pyridazinone

Triazinone

Triazine

Triazole

Imidazole

Urea

Sulfonylurea

Benzimidazoles

Triazolopyrimidine

Number of compouds per chemical group

Herbicide

Insecticide

Fungicide

Sites types:

Polar

Rural

Coastal

Moutains


