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1. Introduction: Background, motivation and objective

Nutrient management requires the quantification of sources and pathways of contaminants to the water bodies. Large scale
contaminant transport models are often used for this purpose. However,
methodology to calculate the contribution of smaller geographical regions (units) to the contaminant load exiting a larger
region. Due to the rough simplifications in the model, the share of the unigue sources and pathways might be highly over- or

underestimated even If the model results are well in accordance with the measured values.

emission models generally apply simplified
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To be able to identity the relevance of subsurface and surface pathways of diffuse source -~ -~ =~
nutrient transport a thorough site investigation have been carried out at the Koppany, a O swemsmin S I s
mesoscale agricultural catchment in Hungary. Along with this data collection several models _[_I_Z::Z:LZ:;,Y — [—
have been applied on the catchment in order to gain a better understanding of the relevance of R — e
pathways in, which nutrients, especially nitrogen is transported. These were the ModFlow mode '\\\ ,~./""'J N
and the WetSpass model to assess subsurface water movement or budget, SWAT+ and abk ‘\‘\__.N'»-’ DAY AR
INVEST models to assess its capabilities in the identification of hotspots. A WY 5
One of the main objectives of the modelling studies is to identify hot spots in the catchment \“\ | A\ Y
from where from nitrogen can be delivered to the streams within the timeframe of management SR G S L ‘;"“
cycles in river basin management planning. Another objective is to identify residence times for | =~ = s P s = | Figure 1 Overview of the Koppany catchment in Hungary
nitrate along certain subsurface flow lines. And finally, the objective of the study is also to | ===——" T
iIdentify model applicabllities, strengths and weaknesses in the application to achieve the goals S— :
described above. Monitoring results in the catchment
2. Materials and methods -
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groundwater flow, surface runoff (where applicable), o baseflow
total water yield - Distributed water NO3-N mg/I
0.1-1.9
- Infiltration zones to be compared (where applicable) balan_ce on cell level Water 19-37
| (no hierarchy) INVEST yield B
- Strengths and advantages of the models will be | - Apnyal averages e
highlighted . DN
| | - Semi-distributed SOl Water 7:4-92
- Weaknesses and disadvantages of the models will . storage
L hydrological model
e highlighted
| | | - Full water balance on SWAT+ Groundwater
- Hot spots for nutrient leaching, nutrient runoff to be HRU level (cell also) storage
nighlighted by the models - Daily time step
River
flow

3. Preliminary results and conclusions
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Figure 2.: some characteristics of the applied models

— annual lateral flow (mm/y)

Project: Koppany_HRU_Lakes
Default lateral soil flow (mm) Totals

.~ Default latg Annual means
0.0-7.7

v

v 7.7-21.5
v 21.5-38.6
v
v

38.6 - 60.6
60.6 - 128.9

| n | n |||||| |I| ' | |I |" l'r|||||'||| ||||l.
| "iilm"l

Figure 4.: Initial results of the applied
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Figure 4.: Calibration result for the steady state modflow model
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Figure 3: a) nitrate in shallow groundwater boreholes;
b) nitrate in stream baseflow in March 2023
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Some results of the model comparison:

- The Modflow and WetSPASS models both indicates
that the groundwater reaches the terrain in the river
valleys, causing baseflow discharge In annual
average conditions

- Modfllow indicates 30-90 meter deep gw. at hilltops,
which indicate high recharge time

- The SWAT+ model indicates that there are zones
with significant lateral discharge (in the steeper hilly
areas)

- The InVEST model indicates highest yields in the
steeper, forested parts of the basin.

General conclusion:

Using separate models have the advantage that
iIndividual processes can be examined in greater detall,
the effects of the factors can be better evaluated, and
variables/indicators are also output as results (e.g.
groundwater residence times), which cannot be
calculated with an integrated model.
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