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Introduction to Slovenia @

Chemical status of groundwater bodies in 2012
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Size: 20,273 km?2 :
Groundwater main source of drinking water e L
Groundwater bodies: 21 ‘ e WA e N ¢
Poor cemical status: 3 GWB PN eRAT s iy Rt
70 % of consolidated rock aquifers N S PR A ) T A ) S

44 % of the area Karst e S e

58 % of the area is covered by forests , e = ;
33 % of the area is used agriculturally el Ko Vi T el

55 % waste water is treated ' e B o en sy

Water resources management
targets in Slovenia

A Identify the relevant sources, the regional dominant
Input pathways and the hot spot areas for action

A support the future design of programs of measures to
reduce nutrient pollution of water resources

A reach good status of water resources (in the long run)




Modeling diffuse nitrogen fluxes with GROWA-
DENUZ-WEKU (interdisciplinary model network) -
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All model analyses have been performed:
A Areai covering for the whole territory of Slovenia
A highly spatially resoluted ( grids 100 m X 100 m)

Groundwater (WEKU
denitrification , residence times
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Gross nitrogen balance (GNB)

(Agricultural Institute of Slovenia, Department for Agroecology and Natural Resources)

» Methodology: OECD and EUROSTAT (may, 2013)

N input

N from mineralfertilizers
(Statistical office of the RS2011)
N from animalfertilizers

(Agencyfor agriculturalmarketsandrural devel,

2012 Agriculturalinstitute of Slo,2012)
Biologicalfixation of N

(Comparablesaluesfrom other
EUmembers 2012

N from seeds
(Sowingratesin Slovenia2011)

Depositionof N from atm
(Sloveniarenvirenmentalagency- EMEP2010

N output
Uptakeof N by crop
Statistical office of the RS, 2011)
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N balance (kg N/ha) = N inputs I N uptake




- Agricultural N surplus:
2018 thfay 5 L

Displacable N-input into soil
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Source: Cooperative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air

Groundwater tody

Pollutants in Europe (EMEP) ::‘::‘ ;




Modelling denitrification in the soll @

(DENUZ 7 model, Kunkel & Wendland, 2004)

U Quantitative assessment of
denitrification in soil using
a Michaelis-Menten

kinetics:
dNG), 5 o NE)

d ™ k+Nft
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U Dependencies:
A N-surpluses N(t,)
A Denitrification conditions

in the soil (D, K)
A Residence time of Maximum vearly denitrification rate:
leachate in the soll (t) Very low: 10 kg/haa (e.g. pozol)

Low: 20 kg/ha a (e.g. luvisol)
Moderate: 40 kg/ha a (e.g. pseudogle
A High denitrification rates can only be expected in J (€0.p gley)
soils displaying high organic carbon content and
high water saturation very high: 100 kg/ha a (e.g. marsh soil)

High: 60 kg/ha a (e.g. gley)



Residence times of leachte in
the root zone (ts)

Sum of efective feld
capacty over sod deph
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A Residence times in soil very low
In general (<3 monhts) and
eachate rate very high, hence
dentrification rates low
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» .~ Displacable N input into soil: @
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e N output from soil:

i) 20940 t N/a
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Dentrification in soil:
only of importance in basin
areas; in total only ca. 6050 t
N/a
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N-reduction needed to guarantee 50 mg/I
In the leachate
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Backward calculation with
(DENUZ model)

Assessment of necessary N
reduction for the individual grids
to reach target of 50 mg NO3/l in
the leachate

Reduction need: for ca. 939km2 (ca. 7373 t/a)

For most areas of Slovenia N reduction is not needed to guarantee 50 mg/I
in the leachate

Higher N reduction only needed in certain intensive agricultural areas.
Implementation of measures can be directed to these fihot spots areas !!!!"

B <10 sp0aa)
B 10 28 kpiprae)
B 25 - 50 wgan)
W50 apas)

Grounowmer body




Summary of nitrogen flux analyses with GROWA.- @
DENUZ-WEKU in t N/a (2011)
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Diffuse N N input into into surface waters according to
pathways

_via drainage systems:
2950 t N/a’ o

S -

~,~ - via natural interflow:
~ 9540 t N/a
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Nitrogen inputs
in surface waters
via drainage systems

Source ARSO KIS

via groundwater:
from cesspools: 8450 t N/a

1600 t N/a

N input into aquifer 6.0 g N/ permanent

from cesspools with  person of household and
outflow (164214 day x number of persons
houses) (according to FAO, 2007)



