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Interaktivni mapova aplikace

e mapova aplikace je zalozena na grafickém rozhrani, které vychazi z uzivatelsky ovérené podoby v ramci
geoportalu VUMOP
e zakladnimi ovladacimi prvky interaktivniho prostredi aplikace jsou:
o  strom tematickych a podkladovych vrstev,
o interaktivni lista,

o  panel nastroju,

o informacni panel.
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Interaktivita mapove aplikace

e lokalizace zajmového bodu kurzorem

e rychlé ,skenovani” prediktivniho povrchu

rd ré

e mistopisné vyhledavani

e po lokalizaci bodu kurzorem — rychld kategorizace zadjmovych prvkl na interaktivni listé pomoci ikon
kategorizuji prvky/latky dle potieby pozornosti

sVvV/

informacnim panelu

e moznost zmény zobrazeného povrchu volbou na interaktivni listé mezi jednotlivymi parametry, zatimco
zvoleny bod z(stava zafixovdn a na informacnim panelu dostdva uzivatel detailni informace o vzdy
zvoleném prvku/latce

e rozSifena prace s informacnim panelem
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An. latky Vv arsen (As) &) beryllium (Be) ' kadmium (Cd) v/ kobalt (Co) CHROM (CR) v/ méd (Cu) v rtut (Hg) nikd (Ni) v olovo (Pb) Vv vanad (V) v zinek (Zn)
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Org. latky 0 Y (Do N (HCH) o T R (PAU) polychlorované bifenyly (PCB) y SR (PCOD/F v hexachlorbenzen (HCB)
’ trichlorethan cyklohexan uhlovodiky dibenzodioxiny

sémanticky vyznam barev a ikon, ktery je zachovdn ve vsech édstech aplikace - interaktivnf lista - a),

mapovy panel - b), dynamickd legenda - c)
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Odhad koncentrace v padé

Nikl

vice o preventivnich limitech na webu MZe (R
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30 67

Pravdépodobnost

Spodni hranice predikéniho intervalu je 30 mg/kg. Stredni
hodnota predikce, ktera udava nejpravdépodobnéjsi
modelovy odhad koncentrace je 47 mg/kg. Horni hranice
predikcniho intervalu je 67 mg/kg

Legislativni limit v misté je 50 mg/kg.

Predikeni interval prekryva legislativni limit.
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Referenéni hodnoty

Preventivni limit pro lehké pudy

Preventivni limit pro béZné pudy

45 mg/kg
50 mg/kg

Pravdépodobnost, Ze piida md obsah Cdstic o velikosti < 0,01 mm niZs{
20 % - modelovdno na zdkladé dat KPP (zdkladni sondy)
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. continuous
|_|_| Quantile
Random
. . . Forest

Svrchni mez statistické variability 38 mg/kg
koncentraci v CR

Lokalni svrchni mez variability koncentraci 84 mg/kg
Pravdépodobnost prislusnosti do tridy 32%

lehkych pud

Tab. 1 Diferenciace preventivnich limitnich hodnot zinku podle piidni textury dle Vyhldsky ¢. 153/2016 Sb.

As Be Cd Co Cr Cu Hg Ni Pb \'

Bézné pldy 20 2.0 0.5 30 920 60 03 50 60 130

Lehképtidy 15 15 04 20 55 45 03 45 55 120

nez

Vysoka

V

Nizka

Zn

120

105
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CUF = Qso + 1.5 (075 — Q,5) GRYGAR et al. (2023)

Pravdépodobnost Refere
Pravdépodobnost Referenéni hodnoty

Spodni hranice predikéniho intervalu je 30 mg/kg. Stredni

hodnota predikce, kterad udava nejpravdépodobnéj Preventivni limit pro lehké pady 45 mg/kg
modelovy odhad koncentrace je 47 mg/kg. Horni hranice . e
o Preventivni limit pro béZné pudy 50 mg/kg =

predikcniho intervalu je 67 mg/kg %
Svrchni mez statistické variability 38 mg/kg A

Legislativni limit v misté je 50 mg/kg. koncentraci v CR
Lokalni svrchni mez variability koncentraci 84 mg/kg

Predikéni interval prekryva legislativni limit. Pravdépodobnost prislusnosti do tfidy 32%

Vice zde lehkych pud

LokdIn{ vypocet - geograficky vdzené vybéry z dat SKALA et al. (2024)
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The aim of this work was to show how to construct maps of anthropogenic contamination of agricultural soils in Czech
Republic by risk elements. The geochemical datasets for this work originated from state monitoring wtilising acid ex tractions

. F . . e  TIASImE ! ARTICLE INFO ABSTRACT
according to past and present national legislative requirements. The goal was to distinguish contamination from natural vari-
ability respecting knowlkedge in environmental geochemistry and availabk: information sources. Conventional approaches Editorial handlisg by: Q Goog Exploratory daa analysis is commonly used in geoscientific research to identify varions data populations within
to geochemical maps, such as plotting sempling points whens element concentrations exceed Tukey or Carling upper fences ""”:]“ﬂ::‘é‘:‘“:]‘h' "“‘”E""‘"’“u“"" """-":"‘ Sor the :’“""_“‘:;m ‘;‘;“1“:“ e D"“‘:‘”“d ol ":_E'::

bl P ) Cpe = oo . Reywonts: I und) ranges af topsoil contents of potentially toxic elements. When decreasing the geographic:

(boxplot approach), can be used to l'E!-l:IﬂlI&B only clhcm: .CU'I'III..?.I'nIrIlU.DI'I, such as hlhl.DE'lE‘-ﬂl um rmm_ng and WDCE&!-]I.'IS._T;'E Focentially toxic elemets sale, the sauvey srest tarn oo Iesemgeaeons for the statistical defintion of a siagle | round range. The
challenge starts when weak and/or diffuse contamination is of interest and should be distinguished from natural variability. zﬂ'lt?::m traditional sabution is the domain approach whersin various data populations (and their statistical parmeters)
Geogenic anomalies in Czech Republic are represented by mafic voleanic rocks (Cd, Cu, Zn), metamorphic rocks (As, feogente sncmalics i be: airibaited b contexnual Grenlogical, eonlopical) Inkunkation, Neverthelen, skt e et dith
Zn), felsic intrusive volcanic rocks (Pb. Zn), and variegated rocks showing volcanic components (Cd, Pb, Zn). Lithological Diffuse soil contaminatice. et from Large areas a3 a single statistical entity would provide too much data reduction which would decrease

anomalies are typical for Aoodplain sediments of lowland rivers. Each cumulation of concentrations above the Tukey or
Carl'mg upper fences within the whole-Crech dataset, ie. potential contamination hotspot, should be examined in detail to
judge possible natural controls. Plkistocene and Holocene sediments, in particular aeolian and fluvial deposits with their
specific grain size, represent an important controlling factor in such detailed maps. Element concentration ratios in rational
subcompositions, ¢.g. including Co, Cu, Pb, end Zn, were found useful to scparate geogenic and lithogenic enomalies, In
this subcomposition, Co is promising reference clement for datasets obtained by conventional acid extractions as a surrogate
for missing analyses of lithogenic elements. There is no automated way of distinguishing anthropogenic contamination from
natural variability for weak contamination, ex pert opinion is indispensable to distinguish natural and anthropogenic factors.
The larger (more heterogeneous) the mapped areas, the more complicated interpretation of their geochemical maps and less
mliable identification of anthropogenic contamination. Zooming in and examination of empirical cumulative distribution of
clement concentrations for the zoomed arcas is the most powerful tool in converting geochemical to contamination maps,
assuming the zoomed areas are covered by relatively homogeneous soils, with small number of soil-forming bedrock and
not much geomorphic heterogeneity.

Keywords Heevy metals - Agricultural soils - Contamination - Pollution - Data exploration
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sersitivity of detecting localived anthropogenic contamirstion and work wrang in areas af geogenic anamalies
spatially larger than contamination. In this paper, we tested a novel numerical shetion for deriving local
digtribution-wise baseline values via spatially limited sliding window combined with geographical weighting.
Comsidering environmental variables (sail and topographical properties) at every analysed soil sample point, we
extended the geographical kemel weighting approach which consders omly spatial dimension (given by
geographical coardinates). The advanced version combines two similarity modes to assign highest weights to the
nearest paints expectsd o share similar environmental contests within the wser-defined moving kemel. The
method was implemented for data-mining in the Crech high-density monitoring data for agricaltural sails which
haad £ be firstly regressed to achieve analytical harmory between two distine extraction methods emplayed in
that momitoring, in particular cald dilated nitric acid and hat aqua regia, After the reliable harmonisation, local
baseline values were deliversd as the localised owter limits of wvariation nsng the proposed doublesweighted
kemel approach. We compared the estimated localissd background rangss for 10 potentially toxic elements
(As, Be, Cd, Co, Cr, Cu, Ni, Pb, V, and Zn) with those based an the conventional substrate-wise domain approach
and single naticawide legistation thresholds, The comparisen was alss sfficient in identifying an inappropriate
aggregation of some geological units, Finally, the kemel approach delivered negional outer lamits of variability
seritive to subtle regional variations of tpsoil geochemistry.

1. Intreduction

The chemical compoaition of the soil generally and topooil especially
reqults from a long-term interaction of natural zeil formation and
different types of anthropogenic influences. Az a result, geoscience
launched research effarts to define typical (—baseline) or natuzal
[ —background) don ranges of el in zoils (Reimann and
Carrett, 2005). The formulation of methedical tocls to statiztically
distinguish various population densities is an angoing process subjectad
to continuing refinement due to emerging research findings (FReimann

* Correspending author.,
E-mail address: skalajan

hittpss// doi.oeg 10,100 2
Received 29 February 2024; Recsived in revi
Available ooline 21 Jume 324
(8A%3-2527,0 2024 Published by Elsevier Lud.

and de Caritat, 2017, The threcholds are used to distinguizh between
naturally occurring concenwrations of the slement from thooe regulting
from diffuze anthropogenic sources, or sven to Jdiffsrentiste betwesn
diffuse and point anthropogenic sources (Mcllwaine =t sl 2014). A
geochemical research chows (Reimarm et al, 2018; Grygar et al | 2024),
even the robustly derived, single background range for large area
provides too much data reduction about wariation over the survey area
becauze it in wsually too b o for the intical definition of
single background range. Hence, the site-specific local/regional refe-
ence values chould be prefesrad to national/‘global counterparts (Boence
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- principy vyuziti u |
referenénich hodnot pro 5 |
prvotni posouzeni — vyuziti g° | ?

" : navrzeného znalostniho . |
Certifikovana portalu ,SoilPAss = Soil "
metodika Pollution Assessment” n Eozgg
(https://soilpass.vumop.cz/) o - i’ _é §

— interaktivni prace z daty
+ Od ka Zy n a d a I éi Zd rOj e Horni meze statistické variability prvkii (CUF) [mg.kg]

dle agregovanych litologickych jednotek (1-17)

informaCia Uiiteéné 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

néstroje As 208 156 224 186 21,1 209 17,5 142 164 24 134 12,8 15 168 175 198 181

Be 15 166 183 258 163 169 204 159 218 202 148 163 164 166 161 133 192
cd 050 044 038 036 036 035 050 037 064 052 037 049 040 040 042 057 056

- vytézovani existujicich “

Cr 47,1 44 64,8 243 656 66,6 744 829 676 613 42 53,2 412 399 405 496 604

o s ’
ZdrOJUJe Zakladnlm Cu 223 257 242 256 29 255 52 336 364 378 269 38 27 293 302 297 416

Hg 008 007 008 006 008 007 009 008 008 009 007 008 007 008 008 009 009

Ve 7
Vst u p n I m kro ke m k a n a Iyze Ni 28,0 266 276 610 335 31,4 546 477 478 363 373 522 380 309 30 33,7 444
. 7’ Ve
Ote n C I O n a | n I h O Pb 349 333 384 314 37 337 361 286 352 459 30 364 37,7 376 412 414 404
p \% 574 61,2 802 918 829 913 18 107 985 838 571 646 636 634 606 664 739

pFeVIéda‘jicihO Zdroje 7n 93,6 90,5 102 106 114 100 124 116 111 113 80,8 105 83,8 98,7 99,7 113 131
rizikovych prvka v ptdé

164 148 167 208 186 194 375 243 21,8 193 134 21,7 16 183 163 19,6 16,6

naslednym terénnim =
overeni b, " E
4] =
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Thota Referencni hodnoty
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Pitent

Spodni hranice predikéniho intervalu je
0,70 mg/kg. Stfedni hodnota predikce, kterd
| udava nejpravdépodobnéjsi modelovy odhad
~ & koncentrace je 1,19 mg/kg. Horni hranice
3 — predikéniho intervalu je 1,83 mg/kg.

abin ™
/
P o y Legislativni limit v misté je 0,50 mg/kg.
"l:l'l-lll (] v
0,50-0,80 . - < I L
,} ¢ | 3 Predikéni interval prekracuje legislativni
F 1 siary e limit.
dtiin CaE] ) g stha Vice v popisu predikéntho intervaly
0,40-0,50 3
: : —v-.--/ Metainformaéni list pro: cd
0,25-0,40 { ‘ // 4
o : / ] Horni mez modelového predikéniho intervalu
0,10-0,25 Y . % | - el 1,83 ma/kqg je wyssl neZ 1,50 maskg a nachazf
[ o L L4 se mimo rozsah osy.
0.00-010! 2km | ol
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