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Background and aim of the research

- Perhaps the most productive agricultural arable lands and grazing lands,
diverse riverine habitats

- Floodplains are sensitive receptors of upstream contamination (e.g.
smelting, mining, industry)

# Soil and sediment samples were taken from the alluvial plain and river
terrace areas of the floodplain

# Assessment of contamination distribution, dynamics and mobility in the
floodplain

o Highlighting potential vulnerabilities and endangered territories

o Contributing to a Slovenian-Hungarian Bilateral project (SNN OTKA
118101). The project was co-funded by European Union Fund, ERDF, IPA,
ENI (DTP2-093-2.1 SIMONA).
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Study area

Romania

- Continuous urban fabric Pastures
- Discontinuous urban fabric Complex cultivation patterns
- Industrial or commercial units Land principally occupied by agriculture,
- Road and rail networks and associated land with significant areas of natural vegetation
Airports
v - ‘ . . - Mineral extraction sites
P § ’ . o o~ K ” : i . A : I pump sites

Construction sites

Broad-leaved forest
- Coniferous forest
: Mixed forest
Natural grasslands

Transitional woodland-shrubs

; Kllometers 5 ‘ = = R g ; o GreshImaIrEhge Inland marshes
2 m 3 : o : i § Sport and leisure facilities
e = é : g o - Peat bogs
0 ’ 5 10 20 }30 ) SO : i &, Non-irrigated arable land 9
£ g Ly i = \ - / ; A Water courses

Vineyards

Water bodies
Fruit trees and berry plantations

* River Drava, southern border river of Hungary CORINE Landcover 2012
e Studied 10 cross-sections along the border connected to Hungary




Sampling

Topsoil, Subsoil and River

Sediment samples

* From alluvial plains and
river terraces

* |CP-MS

e pH, LOI, carbonate
content

 FDA




Descriptive statistics

Statistical parameters
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Chemical element ] pp' Average oo KvWM-EUM-FVM
quartile guartile deviation | standard

mg/kg | deviation
| cd | 010 | 020 | 030 | 090 | 300 |o010 ] 064 | 071 | 110 | 1 |
____Pb | 1770 | 2330 | 3335 ] 83.10 | 23230 | 1335] 6321 ] 5796 | 092 | 100 |

All three elements exceeded the Hungarian regulation

defined in Decree 6/2009. (IV.14.) of the Ministry of Environment and Water, the Ministry of Health,
the Ministry of Agriculture and Rural Development for the protection of geological medium and
groundwater against pollution and measures of contamination.
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One-variable analysis -

River terrace

Alluvial plain

univariate heterogeneity
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SOIL DEPTH

One-varlable analysis -

bottom soil

« " univariate heterogeneity
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Subsoil

" alluvial
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[TPFug/g soil] p-value = 0.22




Two-variable analysis

Alluvial plain

River terrace

'=92.98
p-value<0.05

Google Earth

© 2018 Google
Image © 2019 DigitalGlobe

r=0.94 Irage © 2019 CNES / Airbus - : ‘ \;\\. | 1 km
r’=90.17 Outlier samples from oxbows/historical channels!
p-value<0.05

Bivariate heterogeneity!
Different properties and behavior of the contamination 10



Plot of Fitted Model

Zn = -14.8088 + 28.0721*Fe Two-va ria ble danada IVSiS

r=0.95 *P-5/2-T

*=90.53 e
p-value<0.05

P-4/1-TP-4/1-B
X g® ®

Plot of Fitted Model
Pb = 0.139432 + 7.54956*Fe

r=0.79
’=63.72
p-value<0.05

v/

“P-4/1-B GoogleEarth
xP-4/1 -T ;:ZD:‘B@)GZ:;;BCNES/AM\JS
e ° )

River terrace Outlier samples from oxbows/historical channels!

¥ Adsorption of Zn, Pb on iron oxyhydroxides is expected 11



Two-variable analysis

Plot of Fitted Model Plot of Fitted Model
Zn = -54.1026 + 21.129*Al Pb = -9.41925 + 5.52852*Al

r=0.91 r=0.74 . *P-5/2-T

r'=83.70 ’=55.77
p-value<0.05 p-value<0.05 s

River terrace
“P-4/1-B

River terrace

Adsorption of Zn, Pb on clay minerals is expected




Two-variable analysis

Plot of Fitted Model
Zn = 65.986 + 3.54575*FDA_mean

Without alluvial
r=0.58 xp_-,,f-;s’?"'r plain samples

'=34.39 Axp_wm_.r
“P-5/3-T

p-value<0.05
“P-9/4-1 P-43-T

“P-4/3A-T
‘P-7/4A-T  P-0/5-T
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“P-5/2-T Topsoil *P-8/4-T

9
FDA_mean

Statistically significant correlation
between Zn and total microbial
activity (FDA) in topsoil samples
from river terrace areas.

— contradictory to preliminary
expectations

Specific microbes could adapt to
elevated concentrations with time
— which species?

FDA tests alone are not sufficient
for studying potentially toxic
elements on floodplains = needs
to be coupled with other methods



Mlcroblologlcal actlwty (FDA) dlstribution

No regional
tendencies in FDA
Works only for
local processes

% ,Kilémeters
e W Nl eilh A * : :
; ‘ CORINE Landcover 2012
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and Future

The historical contamination could be identified.

Contamination in the topsoil and in the subsoil as well.
Element concentration difference: active alluvial plains vs old river terraces.

For microbial activity the difference is according to depth.

The Potentially Toxic Elements are not necessarily inhibiting microbial activity.

FDA tests seem to be a useful tool for studying the dynamics of the floodplain.
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Conclusions and

Distilled water extractions
Sequential leaching (BCR)
X-ray diffraction (XRD)

Multivariate Data Analysis

Contamination Risk Assessment
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