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Introduction Aim and ODbjective Study Area: Baakse Beek Basin, Achterhoek

Groundwater system is essential for freshwater supply, supporting domestic, agricultural,

and industrial needs. as well as ecological functions_- | | 0 NINFA s - Central Eastern part of th_e Netherlands_, Topography: 4 m NAP to 91
There are several contaminant pathways such as agriculture, waste disposal, leaching from m NAP, Uplands of Pliestocene sediments, Dense surface water
urbanized area, etc., those are triggering the enrichment of organic, inorganic, network, 14 well fields (8 inside the model domain) and volume of
pharmaceuticals and emerging contaminant compounds in the groundwater and make them pumping 1s 38.93 MCM + unaccounted pumping, Recharge source:
unfit for usages. In addition, climate changes in the recent times has significantly altered Rainfall; Average Annual Rainfall: 798 mm (KNMI 2023)

groundwater availability and quality through rising temperatures, shifting precipitation — W |
patterns, prolonged droughts, extreme flooding, and sea-level rise (Barbieri et al., 2023). NINFA - funded by European %\ < 1000
Therefore, avoiding contamination and improving the water resources are of utmost Commission, aims to develop cost- | Q"‘}:&?f :
important thlng at the present_ effective groundwater monitOl‘ing 7<{£i | " 004 2005 2006 2007 2008 2009 2010 2011 2012 2033gP14 2015 2016 2017 2018 2019 2020 2021 2022 2023
strategies, pollution prevention and | &= & b Sore e O BTy ), Py et YA, ety
: abatement technologies, and an earl .
The Netherlands: A 9 y

« Agriculture is the main source of GDP (2/3 of land) * warning system

 The main Irrigation water supply comes from the dense
surface water networks and shallow groundwater wells. P i
- An average of 1643 MCM of groundwater is abstracted every o .
year from the well fields located all over the Netherlands
* The surplus rainfall (851 mm per year) helps to replenish both

One of the aspects Is creating :
sophisticated groundwater models | yeeoroiogica data kumn 2023

357 observation well for groundwater

that can aid in comprehending the | i

23 multi level monitoring wells for

evolution, transport, and physical- | gonsweerqay
chemical interactions of solutes at the

the surface water and groundwater resources. M Agriculture land 4§ oo tgend
. Despite the abundance of water resources in The Netherlands, Fig. Landuse pattern, Pasinstaie
Intensive practices of farming has led to a complex nexus of The Netherlands o _ %n
surface water-groundwater interactions. The objective of the present study IS |5 oo o
to gain insight in recent groundwater . 3400 s ;

« Droughts and intensified rainfall have been increasingly common in the recent years contaminants through a numerical _ _ _
(e.g. 2018, 2019, 2020, 2023 ) and it is projected that they will become more severe  simulation of nitrate concentration in 19" Achterhoek region, The Netherlands (showing the
and frequent in the future as a result of climate change (KNMI 2023) Baakse Beek Basin, Achterhoek location of well fields, Baakse beek basin, surface

region at the eastern part of The Wwater and groundwater monitoring stations and the

« Groundwater parameters example: Nitrate concentration have been higher than the Netherlands. monthly rainfall during the period of investigation
desirable limit at some of the well fields

Data Analysis and Methodology Model Conceptualization and Numerical Conversion of Field Data
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: Conclusion analysed

83.86 128.03

« The R?value of 0.97 in the steady state calibration and 0.98 in the  Reference | - | B | |
Barbieri, M., Barberio, M. D., Banzato, F, Billi, A., Boschetti, T., Franchini, S., Gori, F., & Petitta,

transient calibration indicates an excellent ag reement between the M. (2023). Climate change and its effect on groundwater quality. Environmental Geochemistry and

- Health, 45(4), 11331144,
SlmUIatEd and Observed groundwater head KNMI national climate scenarios 2023 for the Netherlands. (2023).

° The reaCtive nitrate transport Simulation iS aChieved having a R2 TNO. (2021). Subsurface models. Https://Www.Dinoloket.NI/En/Subsurface-Model.
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The recharge of groundwater ranged from 83.86 hm3/year
(millions of m3 per year) during the year 2018 to 346.64
hm3/year during the year 208
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