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Ohrozeni a kontaminace pud

= Ohrozeni pudy a jeji degradace, typy degradace, eroze, zabory, ztrata organické hmoty,
kontaminace a dalSi typy degradace

= PlosSné a ekonomické rozsahy degradace pud, food security/safety, prognozy
= Dopady degradace pudy

= Kontaminace pud, jeji typy, rozsah a jeji dusledky, kontaminovana mista v CR a ve svétg,
hlavni pfiiny kontaminace pud, hlavni typy kontaminantu (tézké kovy, POPs, pesticidy,
dalSi polutanty) jejich zdroje, zakladni informace o osudu polutantt v pudé, biodostupnost a
jeji role v rizicich kontaminace
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Ohrozeni pudy a jeji degradace, typy degradace, eroze,
zabory, ztrata organickée hmoty, kontaminace a dalsi typy
degradace



Puda - neobnovitelny prirodni zdroj
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Hornina Autor udaje Misto stanoveni Rychlost tvorby pad Doba vzniku 1 cm pidy
[mm-rok?] [roki]

Hydrické nezpevnéné sedimenty E. Z. Harrison — USA, Connectitut 2,0-6,6 1,5-5,0

—A. L. Bloom, 1977

Eolické pis¢ité sedimenty A. Bertrand, 1959 USA 1,75-2,5 4.0-57

Vrchovigtni raselina E. Firbas Svabsko 1,0-1,8 5,5-10,0

Marénové sedimenty A. Bertrand, 1959 LSA, Indiana 0,01-1,0 10,0-1000

Pyroklastika ). Van Baren ndonézie 0,7 14,3

Vulkanicky popel R. L. Hay, 1960 ndonézie 04 25,0

lezerni sedimenty Z. Kukal, 1990 Svédsko 0,2-0,4 25,0-50,0

Nezpevnéné sedimenty H.W. Menard, 1974 LUSA, Severni Karolina 0,26 38,5

(priméma hodnota)

Vapenec V. V. Dokuéajev, 1885 Rusko, Petrohradsks oblast 0,13-0,16 62,5-76,9

Vapenec ). G. Goodchild, 1890 Velka Britanie 0,05- 0,1 100,0-200,0

Marénové sedimenty H. Kohnke LSA 0,055 181,83

Zula D. C. Barton, 1916 Egypt 0,001-0,002 5000,0-10 000,0

Zula H. F. Garner, 1974 Viyhodné klimaticke 0,0015 BEaE, 7

podminky

Primémné pfihodné substratové poméry E. Zeuner, 1958 Evropské mimé pasmo 0,1 100,0

Primérné pfihodné substratové poméry H. H. Bennet, 1955 U5A 0,02-0,15 66, 7-500,0

Primérné pfihodné substratové poméry | 7. Kukal, 1984 Ceska republika 0,1 100,0

Primémé pfihodné substratové poméry ). Drbal, 1965 Ceska republika 0,125-0,2 50,0-80,0

Primémé pfihodné substratové poméry V. Vesely, 1970 Ceska republika 0,05 200,0
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EEA (2020): The European
environment - state and outlook
2020 - Knowledge for transition
to a sustainable Europe. Chapter
05: Land and soil. ISBN
9789294800909.

https://www.eea.europa.eu/soer/
2020



https://www.eea.europa.eu/soer/2020
https://www.eea.europa.eu/soer/2020

TABLE ES.1 Summary of past trends, outlooks and prospects of meeting pollcy objectives/targets
Theme Past trends and outlook Prospects of meeting policy
o objectives/targets
D Past trends Outlook
egradace pudy R 35 | om oo
g Protecting, conserving and enhancing natural capital
Terrestrial protected areas =
Marine protected areas I =
EU protected species and habitats =
- E EA 2020 SOE R Comman species (pirds and butterflies) I . =
Ecosystem condition and services =
Water ecosystems and wetlands =
Hydromorphological pressures . =
State of marine ecosystems and biodiversity =
Prezsures and impacts on marine ecosystems =
Urbanisation and land use by agriculture and forestry
Soil condison I
Ajr pollution and impacts on ecosystems m] O
Chemical pollution and impacts on ecosystems =
Climate change and impacts on ecosystems . I
Resource-efficient, circular and low-carbon economy
Marerial resource efficiency
i -
O
| | O
tion effors
|
=
B O
I =)
DCESSES m]
|
om surface and groundwaer . =
=
ntal risks to health and well-being
. —
th and well-being =
2l noize and impacts on human healt .
cs to hurman health
an health and well-being
Climate change risks to sodety
Climate change adaptaton strategies and plans I

EEA (2020): The European environment - state and outlook 2020 - Knowledge

Indicative assessment of past trends (10-15 years)
and outlook to 2030

for transition to a sustainable Europe. Chapter 05: Land and soil. ISBN

Indicative assessment of prospects of meeting selected
policy objectives/targets

9789294800909. https://www.eea.europa.eu/soer/2020

l Improving rends/developments dominate

fear Largely on track

Trends/developments show a mixed picure

Year [0 Pardally on track

l Detericradng wends/developments dominate

‘Year Largely not on track

MUNI | RECETOX

Mote: The year for the objectives/targets does not indicate the exact target year but the time frame of the objectivestargers.


https://www.eea.europa.eu/soer/2020

Degradace pudy

= = kazdé vratné nebo nevratné poskozeni kvality a zdravi pudy

= vyznamovym opakem kvality/zdravi pudy, fungovani pudy a jejiho
poskytovani ekosystemovych sluzeb

= vSe co snizuje kvalitu/zdravi pud

= pokud puda neplni nékterou ze zakladnich funkci, doslo k jeji degradaci

Mechanismy degradace:

o pFirozené — pudotvorné procesy, pozvolné zmény textury, vymyvani latek, pfesun
koloidU v profilu, zmény v mnoZzstvi a slozeni pudnich mikroorganismu

o antropogenni — Cinnosti Cloveka

MUNI RECETOX



Degradace pudy ‘,

= az 23% pudy na svéteé je néjakym Pepubtion
zpusobem degradovano

uJ'

= uzemédélské pudy je to az 40%

Food and
_nukntion
insecurity

szt B

%,
@ .. @ m
; J F;w::r_t}i
g o and socia
‘ _ f ' .-,‘ A 8 g nsecurity
® . [ | |\ \ . . .‘I P
u .‘_I .‘ i
® Migration
0, ®
. 1
@ FPollution . . |
@ Desertification, drought @ Loss of species @ Flooding, rising sea . Ny I/\
@ Deforestation Soil erosion levels - . | Peduction
® Soil degradation @ Scarcity of land @ Water shortage DT]VE]"S Of SO]] ! of ecosystem

degradation —
Glopolis (2018): Atlas plidy. ISBN 978-80-88289-07-4. -
https://www.glopolis.org/publikace/atlas-pudy/

MUNI RECETOX FAO 2015

A,

’gypesdof ﬁqoﬂ CfOHSE uencgst |
egradation  of soil/degradation .
ST -



https://www.glopolis.org/publikace/atlas-pudy/
https://www.glopolis.org/publikace/atlas-pudy/
https://www.glopolis.org/publikace/atlas-pudy/

Typy degradace pud

= ztraty pudy v dusledku zaboru pro stavby a jiné ucely

= vodni a vetrna eroze

= zhutnéni pudy (kompakce) a jiné naruseni puadni struktury
= ztraty pudni organické hmoty a zhorSeni jeji kvality

= zasoleni nebo okyseleni pudy

= pokles zasoby zivin pod unosnou mez

= znedisténi pudy cizorodymi latkami

= snizeni biodiverzity pudy

= poskozeni vodniho rezimu (pfemokreni, zaplaveni, sucho)
= sesuvy

= desertifikace

MUNI RECETOX
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Typy degradace pud

Processes

. Physical: Crusting
compaction, Anaerobiosis,
Erosion, Sedimentation

2. Chemical: Acidification,
Salinisation, Nutrients
depletion, Elemental toxicity
(Al, Fe, Mn)

3. Biological: Depletion of soil
organic matter, Reduction in
activity of soil biota, Build up
of soil pathogens,
Methanogenesis,
Denitrification.

Temperature Aridity Index,

Frequency of extreme events

2. Terrain: Slope (Gradient,
Length, Aspect, Shape),

Drainage, Landscape position

3. Vegetation: Species
composition, NPP, Biomass

partitioning

4 Biodiversity: Fauna and
Flora

5. Natural Perturbations:

Seismic activity, Tsunami

Cenversmn of natural to
agricultural and other
managed ecosystems

2. \Vegetation Cover:

Deforestation, Afforestation,

Reforestation, Fire

3. Water Management:
Drainage (of wetlands),

Irrigation, Water harvesting
and recycling

4_Soil Management:
Ploughing use of fertilisers
and amendments, crop
residue management, etc.

5. Farming System: Arable,

Silviculture, Pastoral,
Agrisilviculture, Silvopastrol

OECD (2010): Challenges for
Agricultural research. Chapter 3.
Global Soil Resource Base:
Degradation and Loss to Other Uses.
http://dx.doi.org/10.1787/9789264090
101-en
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http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en

Physical Degradation

* Reduction in aggregation
amount and strength

* Crusting

Typy degradace pud

T R + Compaction, desertificationj -
- A ¥ » Runoff and erosion '
provazanost !!! #© psbeteishy |
i Unfavorable Soil Temperaturé Fa
o ist i %
§" * Loss of H20 by Runoff, Evaporation, Losses of Plant Nutrients
~ & Percolation + Leaching
;:.'-' + Supra-optimal/Sub-optimal So# + Violatilization

Temperatures
» Poor aeration
- Water Logging and deficit

« Transport in runoff and sediments .

Decline in NPP

* Reduction in biomass
production

* Decline in above and
below-ground biomass

* Predominance of

perennial weeds

Soil Degradation

* Chemical Degradation

+ Unfavorable pH:
acidification, salinization

* Elemental imbalance:
toxicity, deficiency

* Decline in CEC

Decline in soil quality & the
attendant reduction in
ecosystem goods &
services

R ion i Factor Pr. ivi
* Lack of response to inputs
+ Decline in above and below-ground bioma
* Predominance of perennial weeds

Unfavorable Soil Environments

= Lack of favorable organisms

» Predominance of unfavorable biota
(Nematodes, root rot elc.)

: Emission of harmful gases (H,S, CH,)

Biological Degradation

= Shift in Flora and Fauna

» Reduction in activity &
diversity of soil biota

_ » Decline in quantity & quality
of SOM

¢ Soil pests and pathogens,

OECD (2010): Challenges for Agricultural research. Chapter 3.
Global Soil Resource Base: Degradation and Loss to Other
Uses. http://dx.doi.org/10.1787/9789264090101-en

MUNI RECETC..
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http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en

Typy degradace pud

MUN ]

provazanost

Table 14.5: Interactions between soil threats. Size of the dots indicates the impact: low, moderate and large for small medium and large dots respectively.

Contamination

Salinization

Water Wind SOM SOM Compac- Sealing Conta- Saliniza- Desertifi- Flooding Bio-
. erosion erosion decline decline tion mination tion cation and diversity
Soil threat . . . .
peat soils mineral landslides | decline
soils
Water erosion . . ® . .
Wind erosion i) . 9 L .
SOM decline peat
. P » @ D
s0ils
SOM decline mineral . . .
soils .
Compaction . .
. L
Sealing @ @ @ .

Desertification

Flooding and
landslides

Biodiversity decline

JRC (2016): Soil threats in Europe: status, methods, drivers and effects on

ecosystem services. https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-

status-methods-drivers-and-effects-ecosystem-services
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https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
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https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services
https://esdac.jrc.ec.europa.eu/content/soil-threats-europe-status-methods-drivers-and-effects-ecosystem-services

Science 11 June 2004:
Vol. 304. no. 5677,
pp. 1616 - 1618
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Soil and Trouble

WHEN PEOPLE INTENSIVELY TILL FIELDS
and clear-cut forests, they can damage or de-
stroy topsoil that took centuries to accumu-
late. Just how vulnerable soils are depends on
underlying conditions. Mismanaged soils in
windswept lands can easily turn into desert,
for example, and saline soils can become
salt-encrusted wastelands.

This map shows the main barriers to pro-
ductive farming, along with erosion risk, de-
rived from climatic and soil conditions. Over-
laid as cross-hatching are regions reported to
be highly or very highly degraded according to
a global survey of soil experts published in
1990. The hot spots illustrate examples of the
worst soil degradation, from the most com-
mon physical type—water erosion—to chemi-
cal forms, such as that caused by pollution
from industrial chemicals and war.

An interactive version of this map appears
online at www.sciencermag.org/cgi/ content/
summary/304/567 7/1614.

SOURCES: Adapted frem Major Land Resource Constraints map crested Apeil
2004 by P Reich and H. Evwaran of LISDA/NRCS Soil Surrey Division, Warld Sal
Pesources, Washingtan, D.C., from WSR Scd Climate Map and FAD Sol Map of
the Warld, 1995, GLASOD data (L R Oldeman o al, 1591} provided by

K. Sebactian, [FPAL Data on compacticn in Eurogse from SOVELIR/ISRIC {2000).

Il rHYSICAL DEGRADATION
A CHEMICAL DEGRADATION

© JoHNKMBLETLE

UNITED STATES
erosion

Decades of water erosion on tilled fields has
depraded soil across the Midwest and Great
Plains, atthough no-till agricutture has recenthy
stemmed losses.

High and very high levels of
soil degradation per Global
Assessment of Soil
Degradation (GLASOD)

o

= =~ sealing
Caowering of soils with buildings and roads has
put beyond use large swaths of prime soil

in European citbes.

‘.&_, . == WESTERN EUROPE

Highly erodable by wind or water

- Few constraints

CEMTRAL & EASTERN EUROPE
compaction

Soviet-era intensive tillage has Left 11% of
topsoil aoross Central and Eastern Europe too
densely packed to allow suffident water and
mutrients to reach plant roots.

& MARTIH | CHES ECots:

Slash-and-burm
agriculture in the
AMazon exposes
1 poor tropical soils

that can sustain
crops for ondy a
few years before
mutrients wash
EUETS

Climate Constraints
I:| High temperatures
I:| Seasonal cold
- Seasonally excess water
- Seasonal dryness
I:| Continuous cold
l:l Continuous dryness

6102 'L J8qopp uo /fuo Bewsd

IRAQ pollution
Druring the first Gulf War, 40 million tons of
Eunwaiti soil were drenched with oil. Experts
fiear that soils in lrag are being damaged by
fuel and other chemicals spilled during the
ourrent conflict.

SUB-SAHARAM
AFRICA
nutrient depletion B8

Fields rarety left fallow
and the scavenging of
vegetation and dung
hawve conspired to mine
the soil of nutrients.

Physical Constraints
[ wigh shrinkfswell potentisl
I:l Minor root restricting layer
[ ] row structural stability
|:| Impeded drainage
|:| Low water holding capacity

I shallow soils

HIMALAYAS erosion
Orvergrazing and »
deforestation have
spurred widespread soil
erosion in the lower
Himalaya Mountains,
where natural rates
are already high because ¢
of monsoonal rains.

OMUTUM Y STOME

KAZAKHSTAMN 8 UZBEKISTAMN
pollution, desertification
Shrinkage of the Aral Sea, due to diversion of
water from its tributaries, has exposed a sea-
bed laced with fertilizers and pesticides. The
tainted dust is picked up by the wind and
poisons farmiland.

CHIMA

desertification
The: expanskon of
deserts due to farm-
ing and grazing stokes
the country’s famous
dust storms.

CHINA erosion
1.6 billion tons of soil per year wash into

the Yellow River from China's Loess Plateau,
which has the highest rates of water erosion

AUSTRALIA

salinization
Removal of vegetation
has allowed the water
table to lft underlying
salts, leading to barren
landscapes sudh as this - 5
one inWestem Australias £ e
wheat belt. & SR

CVINCE STREANOS CORBIS

& RO ND RWATERL

Chemical Constraints
] Low organic matter
l:l High anion exchange capacity
l:l High aluminum
:l Calcaregus, gypseous condition
l:l Low nutrient holding capacity
l:l Low moisture and nutrient status

[ wigh phosphorus, nitrogen, and organic retention
Il igh crganic matter

[ satinity/atkatinity

MOTE: Acid sulfate condition (0.09% of total map area)
and steep lands (obscured by erosion risk) are not shown.

2
2
=
2
o

© CHIHUAHLANE
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Eroze

= eroze — zakladni ohrozeni

= 85% vSech degradaci

= npevratny nenapravitelny proces ztraty pudy
= celosvétoveé az 25 — 75 mid. tun roc¢neé

= v EU je erozi postizeno 16% plochy EU

MUNI RECETOX

http://cropgenebank.wordpress.com/2009/06/1

1/going-south/soil-erosion/

FAO, ITPS, GSBI, SCBD and EC. 2020. State of
knowledge of soil biodiversity - Status, challenges and
potentialities, Report 2020. Rome, FAO.
https://doi.org/10.4060/cb1928en



http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
http://cropgenebank.wordpress.com/2009/06/11/going-south/soil-erosion/
https://doi.org/10.4060/cb1928en

Obrazek 6: Pudy ohrozené erozi

MZe (2018): Situacni a vyhledova zprava pdda.
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-

Eroze

Kategorie pud ohrotenych erozi

vyhledove-zpravy

I siiné erozné chroené (SEQ) [ ] heanice zranitelné oblasti
10 mimé erozné ohroZend (MEO) nehodnoceno o 5o 100 km

zdvojovid date:  BPEJ (© SPU 2018), LAIS (© MZe 2018) [l © Vizkumny Gstav melaraci a ochrany vivil,
€3 hranice kraje sprévni hranice: © CUZK 2018 ';f | wwwvumop.cz. ummr.mp.;m
2 hranice €R saftware: AreGIS 10.4.1 | o) dste@vumap o2

MUNI | RECETO) .. .oucem


http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy
http://eagri.cz/public/web/mze/puda/dokumenty/situacni-a-vyhledove-zpravy

Mul

Eroze

Tab. 3.4.1.5 Potencialni ohroZzenost zemédélské pudy vodni erozi vyjadiena dlouhodobym primérnym smyvem pudy (G) na uzemi CR v r. 2018

“odni eroze
Dlouhodoba
Stupefi ohroZeni erozi priméma Plocha zemédélské pldy
zirata pady (G)
t'halrok ha %
Extrémné chroZena 10,1 a vice 743 551,98 17,81
Welmi silné chroZena 8,1-10,0 192 920,72 4,62
Silné ohroZena 4,1-8,0 679 8529,09 16,28
Stfedné ohroZzena 2,140 750 254,14 17,97
Slabé ohroZena 1,1-2,0 519 325,48 12,44
Velmi slabé ohroZena 1,0 3 méné 128932413 30,88
Celkem - 4 17523554 100,00

Zdroj: VUMOP, v.v.i.

Tab. 3.4.1.6 Ohrozenost zemédélské pfldyvvodni erozi vyjadfena na zakladé maximalnich pfipustnych hodnot faktoru ochranného vlivu vegetace
a protieroznich opatfeni (C . Py) na izemi CR v r. 2018

Zdroj: VUMOP, v.v.i.

M?:Lrtnéln Lg:pmtx ho.ldmta Vodni eroze
oru ochranného viivu =
veq E;‘a‘:pai.:n ?Tg:g:?mh Doporuien; rémeovj management Plo:a zemédélské ::d}r
0,005 a méng ochranné zatravnéni 22 24050 0.53
0.006-0,020 viceleté picniny nebo ochranné zatravnéni 94 069,66 225
0,021-0,100 vylouéeni erozné nebezpeénych plodin a vyisi zastoupeni viceletych picnin 627 328,62 15,02
0,101-0,200 vylougeni erozné nebezpaeénych plodin a pouZiti pidoochrannych technologii 690 039,11 16,53 v . .. , v X
. . MZP (2019): Statisticka roCenka zivotniho prostredi CR.
0,201-0,240 pasoveé stfidani pledin nebo wylougeni erozné nebezpeénych plodin 21072823 5,05 https://www.mzp.cz/cz/statisticka rocenka zivotniho p
0,241-0,400 erozné nebezpeéné plodiny péstovany s plidoochrannymi technologiemi 603 662,64 14,46 rostredi publikace
0.401 a vice bez omezeni 1927 166,56 46 16
Celkem - 4175 23552 100,00
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https://www.mzp.cz/cz/statisticka_rocenka_zivotniho_prostredi_publikace
https://www.mzp.cz/cz/statisticka_rocenka_zivotniho_prostredi_publikace

Figure 3.2. Reduction in soil resources base through conversion to non-agricultural uses

Zabory

Conversion of Soil to Non-Agricultural Uses
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* Accommodation = Roads » Golf Courses
» Health Services  * Airports * Parks

* Shopping Malls Sport Arenas
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* Pollution

I\/I U I\I I R E c E T 0 X OECD (2010): Challenges for Agricultural research. Chapter 3. Global Soil Resource Base: 18
Degradation and Loss to Other Uses. http://dx.doi.org/10.1787/9789264090101-en



http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en
http://dx.doi.org/10.1787/9789264090101-en

FIGURE 5.1 Change in six major land cover types in the EEA-39 during the period 2000-2018
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Zabory pud

= Nepropustné prekryvani povrchu pudy (zabory) jsou téz definovany jako jeden ze tfi hlavnich
negativnich procesti plsobicich na ptidu v CR.

= Zabor pud, pfedevsim pro stavebni ucely je vétSinou nevratnym procesem, ktery podstatné omezuje
nebo uplné odstranuje plnéni funkci pidy

= (Odhadované plochy zaboru v ha za 1 den:
o EU275
o Némecko 130 s e : —
o Rakousko 35
o Holandsko 35
o  Svycarsko 10
o CR6-7ha
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Land cover change over time

1000 BC

1 RS

AD 2000

0

Agricultural and pasture land use (%)

10 20 30 40 50 &0 70 80 50 100

+ 1 Humans have transformed most of the terrestrial blosphere Into anthropogenic blomes (known as anthromes),

resulting In novel ecological patterns and processes. This change has had a profound Impact on solls and on
the organisms Uving within therm. The above maps, frorm the KK10 dataset of anthropogenic land cover charnge
over the past B 000 years, show the extent of change In natural vegetation over the past three millennia (see
page 17 for comparison with current land cover conditions). These data show that trends differ drarmatically
between blormes, with ternperate woodlands showing the most Intensive and sustalned developrment
Savarnahs, shrublands and termperate grasslands show dramatic recent increases In changes while cold boreal
woodlands and tundra show little change. While sorme studles suggest that 50 % of the terrestrial blosphere
was transformed by human activitles around the 18% century, Interestingly, the KK10 model shows that this
may have already happened almost 2000 years earller. Current conservative estimates Indicate that 75 % of
all terrestrial habitats have now been affected by hurnan activity, 30 9% of which have been transfonmed Into
anthromes. A further third are now managed rangelands and semtnatural habitats. Current rates of dhange
In some parts of the world are greater than ever, resulting In urprecedented losses of blodiversity and related
ecosystern processes (derved from Kaplan et al, The Holocene, 2010). (JK) [17]

JRC (2016): Global Soil Biodiversity Atlas.
https://esdac.jrc.ec.europa.eu/content/global-soil-

cca 13 mil ha/r

" Odlesnovani

The state of Rondbnia in western Brazil is one of the most deforested parts of
the Amazon. This pair of satellite images from the MODIS sensor on NASA's Terra
satellite shows the same area in the years 2000 and 2012. On both images, intact
forest is deep green, while cleared areas and bare ground are tan (bare ground)
or light green (crops, pasture, or occasionally, second-growth forest). Over 12
years, roads and clearings have pushed west from the town of Buritis toward the
Rio Jaciparana River. In this interval, the deforested area along the road to Nova
Mamoré has expanded northwards all the way to the BR-346 highway.

Such time series images show that deforestation follows a fairly predictable
pattemn. The first clearings that appear in the forest show a typical fishbone pattern
along the edges of roads. Over time, the fishbones collapse into a mixture of forest
remnants, cleared areas and settlements. This reflects the establishment of legal
and illegal roads into a remote part of the forest, followed by small farmers who
claim land along the road and clear some of it for crops. Within a few years, heavy
rains and erosion deplete the soil, causing crop yields to fail. Farmers then convert
the degraded arable land to pasture and clear more forest for crops. Eventually,
these small farmers either sell or abandon their land to large cattle holders, who
consolidate the plots into large areas of pasture. (NASA) [19]

biodiversity-atlas
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Intenzifikace zemedelstvi

Cropland extent over the long-run, 1600 to 2016

Total cropland area, measured in hectares. Cropland refers to the area defined by the UN Food and Agricultural
Organization (FAO) as 'arable land and permanent crops'.
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Intenzifikace zemedelstvi

= produkce potravin je nejrozsahlejsi lidské
vyuziti pudy (50% obyvatelného povrchu
Zeme)

= globalni obdélavana puda narostla mezi
1984-2015 of 23%

= globalni produkce se zvysSila o 87% !!
= dopady na ZP, pUdu, biodiverzitu

Pozn.:

o produkce dobytka je 77% zemédélské pudy ale
dodava jen 17% dietni potfeby energie a jen 33%
dietni potreby bilkovin lidstva

o 80% zemédélské pudy pro dobytek je vyuzivano
ne-efektivné !!!

UNEP (2019): Global environment outlook - GEO-6 - healthy planet, healthy people.
Chapter 8: Land and soil. Chapter 15: Land and Soil Policy. ISBN 9781108707664.
https://wedocs.unep.org/handle/20.500.11822/27539

Closs

Land Sector Distribution Major Knowledge gap
intensification emvironmental
CONseqUEnCE
Cropping Harvest Globalby Soil quality and Ecosystem service
intensification frequency resilience
Continuing Developing Soil health Biological resilience
monoculture and transition pesticide residue
countries
Mutrient Cwer fertilization | Developing Soil acidification. | Rate reduding versus
intensification countries water pollution, | balancing?
M,2 emission
and nitrate
accumulation
Irrigation Submerged Rice | Developing Water scarcity, Trade-offs Cand water,
countries, Asia methane
Emission
Dry crops Aridfsemi-and Secondary Competition forwater
regions zalinization,
Water scarcity
Livestock Ower grazing Developing Soil degradation, | Forage versus feed crops?
intensification countries water storage,

Industria Industrialized Waste, water Safewaste treatment
breeding countries pollution, rezidue | and recycling
of veterinary
medicine and
antibiotics
Forest clearance, | Deforestation Developing Biodwersity, Agro-benefit versus
wetlands wetland shrink and transition naturalwealth natural value
drainage countries Closs

Table 4.2 Threars to soil resource quality and funcriening under agricultural intensificacion

70GoP301 E1.802-€PZA-GP | 7-€0J0-€ 8F |, 890/9/US/PIED/SJUSUNO0P/BI0  OB] MMM/ Gy
"9-#00601-G-26-8.6 NES| "S90IN0SY [10S S,PHOA B} JO SNIES (G10Z) SdLI PUE OV
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N . Pressures Nitrogen surplus  Phosphorous surplus Ammaonia emissions (*) GHG emission  Pesticide sales (%) Antibiotics use (*) Soil compaction () Water use
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figure presents selected T Iz _|> NI ‘]l'
agricultural activities and
their related environmental &;j fjf
pressures and impacts. ‘; o
Unsustainable farming
practices lead to pollution
of soil, water, air and food =
and over-exploitation of n& Main sources
natural resources. Past E—— ELCE S
trends and outlooks show
a mixed picture regarding ' : ” N
the environmental s,

sustainability of the
agriculture sector.

AN e

Pollution of water bodies
Eutrophication

Biodiversity loss
Mfﬂpm!lﬁ‘“ﬂﬂbﬂ“ fESOUntes

"} I not stated otherwise, the assessment Lo of il fentilyfgualicy
Period for piset brands is around 10 years, Antisricrobial resistanee (AMR)
and the outlooks are provided for the Clirnate change
wear 2000, Trends are dassified as Air pollution
"stable' if changes are not larger than

+ 1 W, 24 "slightly increasing/decreasing,

if changes are smaller than +/-f= 5 %,

Motes:

a3 increasing! decreasing' if changes Nitrogen surplus Ammonia emissions Pesticide sales S0il compaction

;::;:;:;Tn: f::;f:;:': :m Agriculture is the main user of nitrogen (M) Ammonia (NH,) emissiens from Agriculture is the main user of pesticides Soil compaction may cause |oss of

with existing policy messures. Elobally. Over-use of M fertilisers causes £.2. manure mansgement resultin in most countries. Pesticides have been soil fertility and reduce the capacity of
eutrophication of aguatic and terrestrial air pollution and can bring harm linked to impacts on biodiversity and soils to retain water and store carbon

(%) Data for 2017 for 27 MS. ecosystems (Chaptar 4, 6 and 14). to sensitive ecosystams (Chapter ). human health (Chapter 10). [Chapter 5.

% Data for 16 Member States.

") Data Tor 25 Mernber States (past Phosphorous surplus GHG emission Antibiotics use ‘Water use

trend], data for 27 Member States If more phospharus (P) fertiliser is applied GHG emissions from e g. livestock Sold veterinary antibiotics are mainlky Agriculture is a main user of freshwater

foutioaiq. than taken wp by plants. it may result in farming, agricultural land, fertilizer use used in animal breeding. Over use and resources. Dverexploitation may lead oo

%) Based ON Expert sissssment, pollution of e.g. ground and freshwater and enteric fermentation contribute to untailored use (Chapter 10) may cauze decreasing groundwater levels, saltwater
and cause eutrophication (Chapter 4). climate change (Chaprer 7). Amtimicrobial resistance (AMR)L intrusion and |oss of wetlands (Chapter 4).

I\lI U I\I J_ | K t l’ t I U A EEA (2020): The European environment - state and outlook 2020 - Knowledge for transition to a sustainable Europe. Chapter
05: Land and soil. ISBN 9789294800909. https://www.eea.europa.eu/soer/2020
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Vynosy zemeédelskych plodin 1920-2017
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Degradace pudy v EU

I\/I U I\I I R E c E T 0 X European Commission (2012): The implementation of the Soil Thematic Strategy and ongoing activities.
COM (2012)046. https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52012DC0046

Diky zaboram pudy se v EU ztraci az 275 ha pudy denné.

Plocha postizena vodni erozi se odhaduje na 105 mil. ha, coz je 16 % plochy Evropy (bez Ruska).
Plocha 42 mil. ha je postizena erozi vétrnou.

Prestoze modely na zakladé znecisténi ovzdusi prepokladaly za poslednich 20 let zlepseni
acidifikace pudy, nedavna méreni ukazala, ze az ¢tvrtina sledovanych ploch lesnich pud stale
podléha acidifikaci.

Pldda v EU sekvestruje asi 79 mld. tun uhliku, pfiCemz ¢ast tohoto mnozstvi se mize po
nevhodnych zasazich uvolnit do atmosféry za pfispéni ke sklenikovému efektu.

Az 45 % pud v EU je povazovano za pudy s nizkym ¢i velmi nizkym obsahem organického uhliku
(0 -2 %) a 45 % ma stfedni obsah (2 — 6 %).

Az 36 % pudy v EU je ohrozeno ¢i silné ohroZzeno kompakci.

Prekvapive az 14 mil. ha pudy v EU je ohrozeno desertifikaci (zejména jizni Evropa, Portugalsko,
Spanélsko, Sicilie, Recko, Bulharsko).

Zasoleni, zejména v dusledku Spatného hospodareni na zavlaZzované pudg, je problémem na 3,8
mil. ha pudy.

+ kontaminace — viz dale EEA and JRC (2010): The European environment — state and outlook 2010. Soil. European
Environmental Agency and Joint Research Centre. ISBN 9789292131579.
https://www.eea.europa.eu/soer/2010/synthesis/synthesis
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Degradace ptdy v CR

vodni erozi potencialné ohrozeno 54 % zemédélské pudy

vétrnou erozi 18 % zemédélské pudy

ztrata pudy erozi kolem 21 milionu tun ornice za rok - ztraty nejméné 4,2 mld K¢

ro¢né ztracime kolem 4500 ha zemédélské pudy, to znamena denné primérné 12,5 ha

pokles obsahu organické hmoty v puadach, zpusobeny nedostatkem organickych
statkovych hnojiv a erozi

témeér 50 % pud se tyka problém utuzeni (zhutnéni)
pokracuje okyselovani pud (pokles pH) — az 40% pudy

v CR zplisobuje degradace pud roéné skody 4 — 10 mid. K&: ztrata ornice, ztrata bonity
pudy, snizeni vynosu, zanaseni toku, Skody na majetku atd.

I\/I U I\I I R E c E T 0 X rtfs:E/Zeoalc?r(i.:cii/t;l?bélri]ci/?/v\éﬁ/]Lﬁggyjufj%r/?j\?kggiiwsituacni—a—vvhIedove—zpravv/ 28
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PloSné a ekonomické rozsahy degradace pud, food
security/safety, prognozy
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Globalni degradace pudy
Global land use for food production

71% Ocean
361 Million km?

Earth’s surface

10% Glaciers |199% Barren land

15M km? A
Land surface 28 Million km?
1;‘5"‘@';% which | This includes the world's deserts, salt flats,
of Antarctica exposed rocks, beaches, and dunes.

37% Forests 11% Shrub

39 Million km? 12 Million km?

Habitable land

1% Urban and built-up land 1% Freshwater
This includes settlements and infrastructure  Lakes and rivers
1.5m km* 1.5m km?

Agricultural land

Global calorie supply

Global protein supply httDS://OU rworldindata .OI‘C]/|a nd-use

Data source: UN Food and Agriculture Organization (FAO)
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie and Max Roser in 2019. 30
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I Very degraded soil I Degraded soil [ Stable soil 1 without vegetation

Oldeman L.R. (1994): The global extent of land degradation. In Greenland D.J.,
Szabolcs I. (eds.): Land resilience and sustainable land use. p. 99-118.
Wallingford: CABI
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0 1,750 3,500 7,000
I T

I low status; medium to strong degradation Il high status; stable to improving
high status; medium to strong degradation barelands

[ llow status; weak degradation [l urban land

I low status; im proving water

UNEP (2014): Assessing Global Land Use: Balancing Consumption with Sustainable
Supply. https://wedocs.unep.org/handle/20.500.11822/8861
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Globalni degradace

562

pudy

913
Table 3.2. Estimates of soil degradation by Glasod methodology
Degradation Area Affected (10° ha) 685
Process Light Moderate Strong + Total
Extreme

Water Erosion 343 527 224 1094
Wind Erosion 268 254 26 548
Chemical 93 104 43 240
degradation

Loss of 52 63 20 135

nutrients

Salinisation 35 20 21 76 2527

Pollution 4 17 1 22

Acidification 2 3 1 6
Physical 44 27 12 83
degradation soil arable degraded soil arable non-degraded
Total 749 911 305 1965

soil pastures degraded soil pastures non-degraded

Source: Oldeman (1994).

Table 3.3. Continental distribution of soil degradation by Glasod methodology

B soil bush and forests degraded ¥ soil bush and forests non-degraded

- svét: 8,7 mld. ha pldy — 58 % plochy souse

- degradaci postizeno az 2 mld. ha, tj. 13 % souse
« 1,5 mld. ha — orna plida — degradovano 38%
« 3,2 mld. ha — trvalé pastviny — degradovano 21%

Region Area Affected (10° ha)
Water Wind Chemical Physical Total
Erosion Erosion degradation degradation
Africa 227 186 62 19 494
Asia 441 222 74 12 749
South 123 42 70 8 243
America
Central 46 5 7 5 63
America
North 60 35 - 1 96
America
Europe 114 42 26 36 218
QOceania 83 16 1 2 102
Total 1094 548 240 83 1965

Source: Oldeman (1994).

OECD (2010): Challenges for Agricultural research. Chapter 3. Global Soil Resource Base:
Degradation and Loss to Other Uses. http://dx.doi.org/10.1787/9789264090101-en

tj. az 20 — 40 % zemédélskych ptd svéta degradovano
4 mld. ha - lesy a kroviny - degradovano 18%
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UNEP (2002): Global Environment Outlook 3. Past, present and
future perspectives. United Nations Environmental Programme. 32
ISBN 9280720872
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Globalni degradace pudy

Za jaky Casovy usek prijdeme o urodnou
pUdu o velikosti fotbalového hristé?

MUNI RECETOX



Globalni degradace pudy

Food and Agriculture
&'} Organization of th
United
N
W
JUI

LY

ARE N
OREAT

ztrata pudy
konzervativni odhad dle FAO
2015

(pouze eroze a zabory) I'yCh|OSt Ztrét pﬂdy (1 O |\/|ha/l’) Vyrazné (5'57X, AU'CN)
e ~ . prevysuje jeji tvorbu/obnovu

=» za sto let na svété pravdépodobné nebude zadna
zemeédélska puda !!

total crop yield losses to 2050 - equivalent to removing 150 Mha
from crop production — corresponds to all arable land in India

I\/I U I\I I R E c E T 0 X FAO and ITPS (2015): Status of the World's Soil Resources. ISBN 978-92-5-109004-6.

http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/



http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/

Food security

Ubytek Grodné pudy / obyvatele rychle klesa:

1. narust svétové populace (cca 70 mil rocné) - 9.2 mld v 2050
2. degradace dostupnych pud - pokles jejich produkéni kapacity €i rozlohy
3. zabory kvalitni pudy pro jiné ucely

g H| I||| |H f i
SECLRTT A0 WOTRIEH FOR AL

=» obavy z nedostatku potravin = food security

Spolu s rlstem svétové populace, ktery
znamena, ze v roce 2050 potreba potravin
vzroste o 50%, ale bude o 20-30% méné
urodné pldy, je zfrejmé, ze celime opravdu
velkému problému : http://www.fao.org/soils-2015/en

MUNI RECETOX
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Do roku 2050 musime globalné zvysit produkci potravin o 50-60% a v
rozvojovych zemich o 100% jen na pokryti potreby potravin (Ubytek
ptidy neni zapocitan)

MUNI RECETOX

FAO and ITPS (2015): Status of the World’s Soil Resources. ISBN 978-92-5-109004-6.
http://www.fao.org/documents/card/en/c/c6814873-efc3-41db-b7d3-2081a10ede50/
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Food security

Figure3.1 Agricultural and forest land use 1961-2013
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Figure 9 Expansion of global cropland under business-as-usual conditions: overshoot of

safe operating space
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UNEP (2014): Assessing Global Land Use: Balancing Consumption with Sustainable
Supply. https://wedocs.unep.org/handle/20.500.11822/8861
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Food security

GEO-6

= Current trends, based on technological optimism, improved seeds,
machinery and fertilizers, are not likely to supply future demands for
food, energy, timber and other ecosystem services and values taking
into consideration even moderate projections for land-resource availability...

= By 2050, the world needs to produce at least 50 per cent more food to
feed the projected global population of 10 billion people ...

= Current land management cannot achieve this while preserving
ecosystem services, the loss of natural capital, combating climate
change, addressing energy and water security, and promoting gender
and social equality ..."

UNEP (2019): Global environment outlook - GEO-6 - healthy planet, healthy people.

Chapter 8: Land and soil. Chapter 15: Land and Soil Policy. ISBN 9781108707664.
I\/I U I\I I R E c E T 0 X https://wedocs.unep.org/handle/20.500.11822/27539 38
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Food safety

= bezpecnost potravin — kvalita potravin, nepriromnost rezidui toxickych latek
= https://www.efsa.europa.eu/

= https://ec.europa.eu/food/overview en

= https://bezpecnostpotravin.cz/

MUNI RECETOX
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Dusledky negativnich vlivil na pudu

MUNI

Undisturbed soils Domesticated soils
| = |
Plant C Microbial CO, Plant C Microbial CO,
Soil erosion

Soil erosion

A ——
- ¥

o
Nutrient = Nutrient
l’input — 7 input
A A
= Soil Soil
= production — = production
l— Nutrient release Nutrient release

Fig. 2. Changes in the balance of important soil processes caused by human disturbance. Many
soil characteristics are the balance or the result of a number of processes that respond to changes in
environmental variables (3). However, properties such as hillslope soil thickness, organic carbon storage,
N content, and other features attain steady state in intervals of a few centuries to millennia and appear
capable of regaining stability. Human intervention in soil processes many times exceeds natural per-
turbations and thus exceeds the resiliency of soil to recover to its original condition. Viewed broadly,
steady state is a quantitative measure of soil sustainability.

R E c E T 0 X Amundson R. et al. (2015): Soil and human security in the 21st century. Science 348,
1261071. DOI: 10.1126/science.1261071



Dusledky negativnich vlivil na pudu

Dusledky:

= naruSeni funkci pudy, ubytek diverzity, ztrata urodnosti
* naruSeni kolob&hu zivin, omezeni vyuziti pudy

= horsSi odbouravani kontaminujicich latek

= dopad na kvalitu vody, ovzdusi, potravnich fetézcu

= dopad na zmény klimatu (v pudach EU je 80 mld. tun C)
= pokles kvality primarni produkce

= rizika pro Cloveka a ekosystemy

= asamoziejmé i ekonomické dusledky

Diky tomu, zZe je puda velmi komplexni, naruseni
jedné slozky, ma vliv na pudu jako celek =
MUNI RECETOX celkova dedgradace pudy



Impact Assessment Report

= vycCisleni Skod v EU-25 zpUsobenych degradacnimi faktory (v téchto Skodach nejsou
zahrnuty Skody na ekologickych funkcich pudy)

Eroze €0.7 — 14 mld
Ztraty organicke hmoty €3.4-5.6mld
Zhutnéni Odhad neni mozny
. . e European Commission (2006c¢): Commission staff working
Sﬂlll]lE'ﬂCE €158 — 321 1111111{}1] document accompanying the communication from the
Commission to the Council, the European Parliament, the
7 > . i1 European Economic and Social Committee and the
SESUT}F az €1 : 2 l]]ld na _]'E:dﬂll pl lpﬂd Committee of the regions. Thematic strategy for soil
. protection. Impact assessment of the thematic strategy
Kontaminace €2.4-17.3mld on soil protection. SEC (2006) 260. https://eur-
. . - . lex.europa.eu/legal-
Zabory Odhad neni mozny content/FI/TXT/2uri=CELEX:52006SC0620
Ztraty na biodiverzité Odhad neni mozny

= tedy celkové naklady az 38 mid. rocne

= GEOG: globalni roéni ztraty na ekosystémovych sluzbach diky pudni degradaci 6300-
10600 mld dolaru

MUNI RECETOX
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Ekonomické naklady degradace pud

ical monitoring of the
near a single industrial
much as €500,000,

= repeated every 5 years,
cant health risks remain.

Costs borne by land users

Costs borne by society

- land property depreciation

- insurance costs

- exposure protection measures for workers operating on
industrial sites

Contamination

- increased health care for people affected by

- treatment of surface water, groundwater or drinking

.

ount to €30/tonne

contamination diment, including

water contaminated through the soil
increased food safety controls

- fertility and crop yield losses

- property and flood damage

« economic effects due to erosion-induced income
losses (e.g. tourism, land abandonment)

Erosion

- removal, treatment and disposal of (contaminated)

- infrastructure damage (roads and water supply)
+ necessary treatment of water
- property and flood damage

- economic effects due to erosion-induced income

Rotterdam alone
ge 30 million tonnes

sedments down stream hyear to be able to

nt of soil in England
steadily from 1978
13 million tonnes

losses (e.g. tourism, land abandonment)

- fertility and crop yield losses

Organic matter
9 « higher production costs (due to the need for increased

- costs of increased release of greenhouse gases

e released each vyear,

from soil ‘the atmosphere,

- costs of necessary treatment of water

UK's achievements in
missions. The value
arbon saved is about

ent emission trade

n Italy during the last

decline irrigation and soil amendments) (surface, groundwater)
- costs from flood damage
« costs due to damage to transport
. . infrastructure from shallow saline groundwater
- fertility and crop yield losses |
o : . : + costs from damage to water supply infrastructure
Salinisation - economic effects due to erosion-induced income losses . g !
. - economic effects of erosion-induced income
(e.g. tourism, land abandonment) :
losses (e.g. tourism, land abandonment)
- loss of human life and well-being
- fertility and crop yield losses - damage to property and infrastructure
Landslides - costs of contamination from broken underground pipelines - indirect negative effects on economic activities,

and tanks containing chemicals
- damage to property and infrastructure

- costs of contamination from broken underground

ryear in ltaly.
% of the national

e.g. of blocked transport routes Qo very high risk

pipelines and tanks containing chemicals

MUNI  RE

EC (2006): Soil protection - The story behind the Strategy.

ian region (Emilia
to 3,300 km of roads
re subject to active




Dopady degradace pud na pudni biotu

YET SOIL BIODIVERSITY:”
S IN GREAT DANGER FRQ

Unsustainablesoil e —
management practices

MONOCULTURES LIMITTHE PRESENCE OF
BENEFICIAL BACTERIA, FUNGI AND e
| INSECTS, AND CONTRIBUTETO ECOSYSTEM L

| DEGRADATION

|
2

_f’ollution e

g #
-

- -.--. 7 "M

bt

® - \
Erosion T -
. > .. Y

. . VRN St IR IR
"%~ EACHYEAR, 75 BILLION
ey TONS OF SOILS AND THEIR
</ ORGANISMS ARE STRIPPED
* FROMTHE LAND BYWIND
AND WATER EROSION

4 POLLUTION CAUSES A CASCADE OF SOIL

DEGRADATION PROCESSES AND AFFECTS

; SOILORGANISMS BY REDUCING
; BIOMASS AND SPECIES RICHNESS
* Surfacesealingand . @ emm
urbanization ts

" IN EUROPE,
11 HECTARES OF SOIL
" ARE SEALED UNDER

| EXPANDING CITIES

SOl

COST OF INACTION:

BIODIVERSITY! 50BILLION €

IS ANATURE " "{G60 Bition €
BASED |

IN 2050
SOLUTION

FAO, ITPS, GSBI, SCBD and EC. 2020. State
of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020.
Rome, FAO. https://doi.org/10.4060/cb1928en
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pud na

Deforestation
drivers and effects
on soils

*Land use change

* Loss of 50M and nutrients.

= Changes in soil physical
properties.

* Disruption of suitable
habitat.

* Changes in pH.

» Loss of spedalistspedes and

increase in generalisttaxa.
» Decrease in predator spedes.
» Reduced soil and functional
diversity.
» Recovery could take decades.

. WL M B
bIOtLI ‘\! ‘l.\ tu“} .+ ! \.r- MV

IHJ]! AI-. i

il \
Agncultural
intensification

drivers and effeds
on soils

Nutrient

imbalances
drivers and
effects onsoils

FAO, ITPS, GSBI, SCBD and EC. 2020. State
of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020.
Rome, FAO. https://doi.org/10.4060/cb1928en
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» Greater use of external inputs
(pestiddes, fertilizers) and
more soil disturbance.

» Greater risk of soil erosion,
contamination, land
degradation, compaction
and salinization.

* Alteration of hydrological and

. biogeochemical cycles.

# Disturbance of soil structure

3. D)2
Eh

* thange in the availability
ofessential nutrients.

* Excessive use of mineral
fertilizers.

.me

= Decrease in soil biodiversity.

= Smaller and less complex
belowground food webs.

= Recovery of soil
communities may take
years or decades.

= Less effident and functional
soil food webs.

» | oss of soil carbon and

‘nutrients through leaching

+ 1053 of SOM

é

+ Reduces the growth capacity of
soil microorganisms.
* Reduces nutrient flow through
thesoil food web.
= Alteration of the nutritional
mntentufpnrnary producers
eri

V...
4 impads ™

Acidification

driversand
effects on soils

8

Salinization
drivers and effects
on soils

Pollution
driversand
effects on soils

* Inadequate fertilization.

= Pollutants.

» Changesin plant
community composition.

» Changesin solubility of
multiple elements in
soils.

* Water absorption hampered by
changesin chemical and physical
soil properties.

= Saltwater intrusion due
toaquifer exhaustion.
* Inadequate irrigation practices.

* Microplastics

* Fertilizer application.

* Persistent organic
pollutants.

= Biocides and pesticides.

+ Waste disposal.

(...,a

\'--"""=.—""/”

P
 impacts X
i onsoil \

= Irrigation with brackish water. (hhﬁmiv ]

\ A)_,,’"W » Shiftinthe composition of

+ Alteration of the envionment
where soil organisms thrive.

* Hamper the activity of
organisms involved in
nitrogen cyding.

+ Alteration of belowground
food webs.

* Changesinnutnent availability
andtoxicity for
microorganis ms.

L T

= |on imbalance and
nutrient defidency
A decrease microbial
Y fundionsandbiomass.
microbial, micro and
mesofaunal communities.

= Acute and chronictoxicity to soil
biota.

#» Cascading effeds from individual
spedes to communities and
ecosystemn functions.

* Bioaccumu lation inthe food chain.
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Compaction

effects on soils

= Decreases macropore volume.

= Increases resistance to root
penetration.

= Reduces waterinfiltration and
increases runoff.

= Affects oxygen, and (0, fluxes
aswellas redox potential

# Loss of habitatand pore
spaces forsoil biota.

= pffects faunal activity.

* Decrease in faunal
biomass and population
density.

pudni
biotu

Urb'anization

*Soil sealing, increasing water
drivers and effects runoffandreduding
on soils infiltration.
= Pollution.
= Topsoil removal or
replacement, and addition
of anthropogenic materials.

AlTI l T l ul !
Surface sealing

driversand effedts  «|ncreases waterrunoff and reduces
waterinfiltration.

* Changes nutrient and carbon cyding.

= Affeds dimate and microclimate
regulation.

* Building of roads and other
permanent infrastructures.

= Reduced habitat forsoilbiota,
and increased spatial heterogeneity
and fragmentation.
’ = Alteration in soil communities
and food web dynamics.
= Drasticalteration ofthe environment
wheresoil organisms live.

""_*'*-_-;'

H TN =
FAO, ITPS, GSBI, SCBD and EC. 2020. State
of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020. :
Rome, FAO. https://doi.org/10.4060/cb1928en on soils

MUNI RECET

* Loss of habitats for
s0il organisms.

Fire

drivers and
effectson
soils

Erosion and
landslides

driversand
effects onsoils

Loss of
SOC/SOM

driversand
effectson
soils

=\Wildfires.
sAnthropogen buming 7 imeacs

for landclearing. biodiversy ) )
*Removaloftopsoil 'Y A

organic matter.

2

*Severe damage tosoil biodiversity in the
topsoil.

* Recolonization, with shift from
bacteria-driven towards fungi-driven
community.

* Decrease in soil protist and invertebrate
abundance, biomass and diversity.

= Veryslow re covery of macroinvertebrate
diversity and functional structure

decades).

e

w

* Detachment, transport and
deposition of soil particles by
wateror wind.

* Loss of organic matter and
changesinsoil physical and
chemical properties.

* (reationofdegraded and
enriched depositional
environments.

= Decrease in:
* Formation and
stabilization of aggre gates.
= Cation exchange capadty.
= Waterinfiltration and retention.
= Spilfertility and Csequestration

."’-
» @,

e

+ Inhabitants of upper soil layers
may be eliminated or
displaced.

* Loss of habitat and decrese in
its quality forsoil biota.

= Spread of pests and
pathogens.

+ Reduce dsoil biodiversity and
fundtioning.

+ Lower microbial biomass
and diversity (espedally in
extreme environments).

* Decreased resources to
belowground food webs.
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Figure 4.3.3.1 | Importance of threats to soil biodiversity in Europe

The potential threat weighting given by spedalists to a selection of soil threats o soil biodiversity in Europe (after
lefferey ef al, 2010).
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FAO, ITPS, GSBI, SCBD and EC. 2020. State
of knowledge of soil biodiversity - Status,
challenges and potentialities, Report 2020.
Rome, FAO. https://doi.org/10.4060/cb1928en
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Table 4-5: Possible impacts of chemical pollution on soil biodiversity related services, on the basis

of its impacts on soil organisms

Chemical
pollutant

Affected soil organisms

Affected soil function

Affected soil service

Pesticides

Biological regulators,
ecosystem engineers

Organic matter
decomposition, residue
fragmentation

Nutrient cycling, soil
fertility

Pesticides

Chemical engineers
{microorganisms),
biclogical regulators
{micro-fauna)

Mineralisation,
immaobilisation

Nutrient cycling, soil
fertility

Pesticides

Ecosystermn engineers

Bioturbation, Soil
structure regulation
Soil organic matter
production

Nutrient cycling, soil
fertility, Water
regulation

Pesticides

Biological regulatars

Population control

Pest control

GM plants

Chemical engineers

Mineralisation, organic
matter decompaosition

Wutrient cycling, soil
fertility

Industrial
chemicals
(heawvy
metals)

Chemical engineers

Nutrient cycling, soil
fertility

Industrial
chemicals
(heawy
metals)

Biological regulators
(Nematodes )

Soil structure regulation
Soil organic matter
production and
transformation,
regulation predation

Nutrient cycling, soil
fertility, pest contral,
water control, climate
control

Industrial
chemicals
{heawy
metals)

Ecosystermn engineers
(Earthworms)

Soil structure regulation
Soil organic matter
production and
transformation

Nutrient cycling, soil
fertility; water control

GM plants

Ecosystem engineers
(Earthworms)

Soil structure regulation
Soil organic matter
production and
transformation

Wutrient cycling, soil
fertility; water control

EC (2010): Soil biodiversity: functions,
threats and tools for policy makers.
https://core.ac.uk/display/29245351
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D o p a d y 5.2 Map of Soil Biodiversity Potential Threats

I 1

Threats to soil biodiversity
No Data

No Threats

Extremely Low

Very Low

Low
Moderate/Intermediate
High

Very High

Extremely High

Country borders

1 BIRECOE00

Urban Areas

Soil biodiversity potential threats have been selected and ranked on the basis of
Expert Evaluation, realised on the basis of the Budget Allocation approach. The
following threats have been considered in the calculation of the indicator, where
data existed:

. Land use change/Habitat disruption

. Human intensive exploitation
. Imvasive species

. Soil compaction

. Soil erosion

. Soil organic matter decline

. Soil pollution

For each of the above parameters a map, in form of a raster layer (1 x | km grid
cells) has been realized. The values present in each grid have been classified into
5 classes. These values have been weighted using the coefficients obtained from
the expert evaluation (Fig. 5.2).

The final indicator has been calculated, with an operation of map algebra, as the
sum of the individual raster values. The values displayed on the map are related
to the potential threats on soil biodiversity, for twenty three EU countries and
are not representative of the actual level of soil biodiversity. In the following two
pages, maps showing the distribution of four of the seven factors considered in
the calculation of the index are presented.

The high score (high potential threats) of several parts of the UK and central
Europe are determined by the combined effect of a high intensity agriculture,
with a high number of invasive species and by the risk for soil to lose organic
carbon. Compared to these situations, the intensive agricultural areas of
southern Europe are less affected by the risk of losing organic carbon, and by the
effect of invasive species.

It should be kept in mind that the map indicates an evaluation of the potential
risk of soil biodiversity decline (with respect to the current situation) and is not
a representation of the actual level of soil biodiversity.
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Dopady degradace pud na pudni biotu
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Kontaminace pud, jeji typy, rozsah a jeji dusledky,
kontaminovana mista v CR a ve svete, hlavni priciny
kontaminace pud
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Typy chemické degradace pud

= kontaminace je podmnozinou chemické degradace pudy, do niz patfi:
o zmény pH (acidifikace, alkalizace pud)
o zmény koncentrace soli v pudnim roztoku a pudé (zasoleni pud)
o odcerpani €i vyplaveni nékterych Zivin a iontl (fosfor)
o zatizeni nékterymi Zivinami (dusik)
o zmeény v kvalité organické hmoty

INORGANIC ORGANIC
o posSkozeni sorpcniho komplexu pud
o zatizeni nebo zvySeni pFistupnosti nékterych prvku (napf. téZzkych kovi)
v , o . ’ . . METAL/ NON-METAL CHLORINATED NON-
o zatiZzeni pud organickymi kontaminanty METALLOID CHLORINATED

o zatizeni pid pesticidy
o zatiZzeni pud dalSimi latkami (farmaceutika, rozpoustédla, nanocastice,
saze, prach) ALKENES | | ALIPHATES

o zatéz radioaktivnimi latkami, radioaktivhim odpadem

ALKENES ALIPHATES

cadmium cyanides dioxines PAHs  ethane benzene

lead EMmonium 0ot ethyl-benzene
Copper sulfur PCBs aylene

zinc toluene
arsenic

Examples

FAO (2018): Soil Pollution: a hidden reality.

I\/I U I\I I R E c E T 0 X http://www.fao.org/global-soil-
partnership/resources/highlights/detail/en/c/1127426/
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Kontaminace pud - vazny globalni problém

= GLASOD: az 22 mil. ha pud kontaminovanych ¢i ohroZzenych kontaminaci
u 19 m|| ha Z tOhO Je V EU (2% rOZIOhy EU) Oldeman L.R. (1994): The global extent of land degradation. In Greenland

D.]J., Szabolcs I. (eds.): Land resilience and sustainable land use. p. 99—
118. Wallingford: CABI.

La Oroya,_ Peru

.

http://www.worstpolluted.org/

https://www.treehugger.com/wors
t-polluted-places-on-earth-
1204101
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Kontaminovana mista - Evropa

= > 2.5 mil. potencialne kontaminovanych mist
= 650 000 proslo inventurou = realné

kontaminovanych

= 7z nich 1/3 identifikovana k remediaci a 50 000
bylo remediovano do 2014 2

MUNI RECETOX

JRC (2018): Status of local soil contamination in Europe: Revision of the indicator
“Progress in the management Contaminated Sites in Europe®.

https://ec.europa.eu/jrc/en/publication/status-local-soil-contamination-europe-revision-

indicator-progress-management-contaminated-sites

JRC (2014): Progress in Management of Contaminated Sites in Europe.
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC85913/Ibna26376enn.pdf

Density of registered sites (site status 1)
per square km of artificial surface

B oo

P 1250
5.1-10.0
10,1-15.0

B - 150
'_ No data provided

Replying to the questionnaire 2016
I:l Replying
% Mo replies
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Kontaminovana mista - Evropa

= je to vyznamna ekonomicka zatéz EU

= EC Impact assessment: Naklady, které spoleénost EU nese v dusledku kontaminace pud,
se odhaduji na 2,4 — 17,3 mild. EUR roc¢né, coz je témér polovina celkovych
odhadnutelnych nakladu spojenych s degradaci pud (38 mid. EUR); jde o vydaje spojené
s poklesem cen kontaminovanych pozemkdu, vydaje na lékafskou péci, oSetfeni a Cisténi
VOdy, zvyéenou potfebu kvallty potravin NOT expenses for damaged soil ecological functions. INCLUDES: damage of

infrastructures — erosion, sediments, increased health-care for people exposed to contamination, cleaning up water, sediment disposal, decrease of soil
price, harder control of food

= na vilastni remediaci kontaminovanych ploch se naklady v EU odhaduji kolem 6 mid. EUR
rocnée

= 42% nakladu jde z vefejnych zdroju

= rocni narodni naklady na management kontaminovanych mist je 10.7 EUR na osobu

European Commission (2006c): Commission staff working document accompanying the communication from the Commission to the Council, the
European Parliament, the European Economic and Social Committee and the Committee of the regions. Thematic strategy for soil protection.
Impact assessment of the thematic strategy on soil protection. SEC (2006) 260. https://eur-lex.europa.eu/legal-
content/FI/TXT/?uri=CELEX:52006SC0620

I\/I U I\I I R E c E T 0 X JRC (2016): Soil threats in Europe: status, methods, drivers and effects on ecosystem services. https://esdac.jrc.ec.europa.eu/content/soil-threats-
europe-status-methods-drivers-and-effects-ecosystem-services
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ontaminovana mista — USA

= tzv. Superfund 1,874 v 2020 https://www.epa.gov/superfund

Region 6 “.
l.

Texas
* 0

MUNI
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Kontaminovana mista - CR

= V CR je vétsina kontaminovanych mist tzv. stara ekologicka zatéz (SEZ),
jejich pocet je odhadovan na temer 9 tis.

= SEZ = zavazna kontaminace podzemnich vod, povrchovych vod, zemin a
stavebnich konstrukci, ktera ohrozuje zdravi Clovéka a zivotni prostredi,
pricemz puvodce kontaminace neexistuje €i neni znam; pozustatek
minulych rezimu, kdy nebyly ochrana zivotniho prostfedi a nakladani se
zavadnymi latkami pfi prumyslové a dalSi vyrobé na vysoké urovni

= systematické odstranovani SEZ ve vétSi mife az po 1990 (odpovédnost stat
— privatizace)

MUNI RECETOX



Kontaminovana mista - CR

Obr. 2
Rozmisténi lokalit starych ekologickych zatézi s prioritou pro sanaci a pro priéizkum evidovanych v SEKM v €R, 2018

Za obdobi 2010-2018 Prirastkova databaze SEKM | pies nespormou

byly pfi ndpravnych v roce 2018 obsahovala prospé&énost a Znaény roz-

opatfenich evidovanych 4 967 lokalit. sah jiz provedenych praci %

v SEKM ukonéeny sanace V uzemné analytickych pod- se na tzemi CR nachazi (@

389 lokalit starych ekolo- kladech, které jsou uréeny pro stale velké mnoZstvi starych USTPNAD LABENOLIBEREC
gickych zatézi a dalsich uzemni planovani, bylo v roce ekologickych zatézi, u nichz d !ﬂ‘/ P

62 napravnych opatfeni 2018 evidovano 9 347 konta- neni znam rozsah rizik pro " Q" " - h
bylo ukonéeno v newy- minovanych a potencialné Zivotni prostredi a lidske \
hovujicim stavu, kontaminovanych lokalit. zdravi.

Souhrnné hodnoceni trendu

Iména Iména Zména Posledni
od roku 1990 od roku 2000 od roku 2010 meziroéni zména

Obr. 1

Poéet lokalit starych ekologickych zatézi evidovanych v SEKM v CR, 2018

Vybrané udaje z databaze SEKM
@ Lokality s prioritou pro sanaci (A3)
@ Lokality s prioritou pro préizkum (P4)

Lokality s prioritou pro sanaci (A3) a lokality s prioritou pro prizkum (P4) jsou stanoveny podle platného metodického pokynu
MZP &. 1/2011.

Zdroj dat: MZP

Staré ekologické zatéZe evidované v databazi SEKM
Ml Lokality s prioritou pro sanaci (A3)

M Lokality s prieritou pro prazkum (P4)

1 Ostatni evidované lokality

MZP (2019): Zpréva o stavu Zivotniho prostiedi CR.

Lokality s prioritou pro sanaci (A3) a lokality s prioritou pro prizkum (P4) jsou stanoveny podle platného metodického pokynu https://www.mzp.cz/cz/zpravy o stavu zivotniho pros
MZP &. 1/2011. tredi publikace

Zdroj dat: MZP
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Kontaminovana mista - CR

= https://www.sekm.cz/portal

Prihlaseni

jakub.hofman@recetox.muni.cz

& Zapomenuté

PRIHLASIT

Nemate Ucet? Registrovat
Problém s pfihl&$enim? Kontakt

MUNI


https://www.sekm.cz/portal

Kontaminovana mista - CR

= celkova Castka na napravu se odhaduje na 169 mlid. K¢, do roku 2007 se podarilo napravit Skody za
cca 45 mid. KC

= na rozdil od vétSiny zemi EU jde témér 100% téchto vydaju z vefejnych zdroju (v Evropé, kde fada
kontaminovanych ploch ma konkrétniho vlastnika, 10 — 80 % ze soukromych zdrojl)

= finanéni prostfedky pro odstrafiovani SEZ - Operaéni programy Zivotni prostiredi (OPZP) pro
obdobi 2007-2013 a 2014-2020 schvalené Evropskou komisi http://www.opzp.cz

= princip Luganské konvence ,polluter pays® (zneCiStovatel plati) - podminka pro definici SEZ -
puvodce kontaminace neexistuje ¢i neni znam

= tfi zakladni typy projektu:
o inventarizace kontaminovanych a potencialné kontaminovanych mist
o  realizace pruzkumnych praci, analyz rizik a studii proveditelnosti

o  sanace vazneé kontaminovanych lokalit

= celkova alokace na celé programové obdobi 2014-2020 = 115 468 727 EUR

MUNI RECETOX
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Kontaminace zemédélskych pudy v CR

Mmun

Tab. 3.4.1.11 Rizikové prvky v zemédélskych pudach, vyluh luéavky kralovské v letech 1998-2018

Prevn?{ﬂivr]i hodnota podie Prumémy t_"lmh Potet Procento nadlimitnich vzorkd
Rizikov{ vyhlasky €. 153/2016 Sb. [mg.kg™] analyzovanjch

prvek Lehka Ostatni Lehka Ostatni yzorku Lehka Ostatni Celkem

piida druby pad? plda druhy pad" pida druhy pad" "Ssjfd}r"\'
As 15,0 20,0 11,1 115 14 048 14,2 7.9 8.8
Be 15 2.0 1.0 1.1 14 249 12,0 41 51
Cd 04 0.5 0,3 03 14 268 11,8 8,9 93
Co 20,0 30,0 10,2 114 14 259 34 1.8 20
Cr 55,0 90,0 410 403 14 280 17,4 472 59
Cu 450 60,0 177 212 14 280 24 2,9 29
Hg? 03 0.3 0,1 0,1 52 462 15 23 22
Ni 450 50,0 25 24,1 14 281 4.1 3,8 38
Pb 55,0 60,0 24,1 274 14 279 36 3,0 3,1
' 1200 130,0 440 484 14 226 0.9 2.1 19
Zn 1050 120,0 68,8 732 14 281 87 5,1 56

11 pistito-hlinit&, hiinité, jilovitohlinité a jilovité pady, které zaujimaji pfevaznou £ast zemédélsky vyuZivanych pad; jedna se o pady s normalni variabilitou prvkid, s normalnim padnim wvojem v riznych
geomorfologickych podminkach vEetné pld na karbonatovych hominach

2 yvedené hodnoty vyjadiuji celkowvy obsah Hg

Pozn.: Pii posuzovani kvality pldy z hlediska obsahu rizikowych prvkil je treba vZdy zohledfiovat konkrétni stanovidtni podminky a kumulativni schopnost rizikovych prvki.

Zdroj: UKZUZ

Podle zakona &. 156/1998 Sb., o hnojivech, ve znéni pozdé&jsich predpist, provadi UKZUZ v ramci Agrochemického zkouseni zemédélskych pad (AZZP)
i sledovani obsah rizikovych latek a rizikovych prvkd v padé. Vysledky uvedengho sledovani jsou vedeny v databazi Registr kontaminovanych ploch®.

Databaze Registru kontaminovanych ploch® ebsahuje soufadnicové identifikované plochy odbéru vzorkl a pfisludng hodnoty obsah rizikovych prvka v pldé
(v mg.kg™"). Zakladni prehled o lokalitach se zjist&énymi nadlimitnimi obsahy rizikovych prvki v padé poskytuji mapy registru kontaminovanych ploch.
Databdaze ma dvé éasti: 1) vysledky stanoveni obsaht rizikovych prvkd ve vyluhu 2M HNOs — tato éast je jiZz uzaviena; 2) vysledky stanoveni obsahd
rizikovych prvki po extrakei luéavkou kralovskou — tato éast databaze je prabézné doplfiovana vysledky novych Setfeni. Podrobnéjsi informace na
http://eagri.cz/public/web/ukzuz/portal/hnojiva-a-puda/bezpecnost-pudy/registr-kontaminovanych-ploch/.

v

MZP (2019): Statisticka roenka Zivotniho prostiedi CR.

https://www.mzp.cz/cz/statisticka rocenka zivotniho p

rostredi publikace
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Kontaminace zemédélskych pady v CR

Zraf1

Podil vzorki prekraéujicich preventivni hodnoty rizikovych organickych latek na zemédélske padé v CR [%], 2018
%
20

15

10

31}

1
Obsah sumy 12 EPA PAH v ornici zemédélskych pid (v rdmci BMP) v CR [pg.kg™], 2018 o

@ Podil nadlimitnich vzorkd

PCH PaH HCH HCE DOT

Vysledky Bazdiniho maonitoringu pod (BMP). Zjigfovéno na zakladé vzorkl ze 40 vybranych monitorovacich ploch. Preventivni
hodnoty uvedenych rizikovych latek jsou stanoveny vyhlaskou ¢. 153/20168 Sh.
Zdroj dat: UKZUZ

PAH - suma 12 PAH {pph)
£ 2500
250,)-500,0

@ socoi-msoo

. T30,1-1 000,0

@

O oma plda

4 Trealé travnl porosty
O chmelnice

2 Chranéna imemi

MZP (2019): Zpréva o stavu Zivotniho prostiedi CR.

Zjistovano na zakladé vzorkd ze 40 vybranych monitorovacich ploch a b lokalit v chranénych uzemich. Preventivni hodnota pro http.s://wvyw.mzp.cz/cz/zpravv 0_stavu_zivotniho pros
sumu 12 EPA PAH dle vyhlasky &. 153/2016 Sb. &ini 1000 ppb (1.0 mg.kg™ susiny). tredi publikace

Zdroj dat: UKZUZ 63
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Kontaminace zemédélskych pudy v CR

= priklad Cd

MUNI RECETOX

Cd

Cadmium 2M nitric acid

cadmium average contents accordng to cadasire territory
eipressed as percentage of limit values
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Pesticidy v orné pudé CR

= Unor—brezen 2015 = dlouhodoba rezidua CUPs

= 75 ornych pud, 0-25 cm, vysuSeni, mélnéni, presati, archivovani, analyzy ...

= pudni vlastnosti (TOC, CEC, pH, textura, HA/FA ...)

= QUEChERS extrakce + LC/MS/MS analyza 53 CUPs a 15 TPs véetneé 2

zakazanych t tovanym vyskytum ve vodach

> Easy (no laborious steps)
> Cheap

. add 10 mL 1 = = ':i N 1gNaC),
. T E NasCitrat x 2H,0
1l add lution  IV. shake ~ 1 min © = 05gNasHCitrat
Sesquihydrate
< |
7 >
.
: Advantages: 2
% j
y > Quick (~30 min/batch of 6 samples)
G > VI. shake ~ 1min
1. wei
of sar
homog D
» Effective (wide scope, low consumption,
i > Rugged (minimal sources of errors) WL Cont a5 a5 S
Xil. adjust

. 30min 3 Safe

l ) ¢
‘ bl GC— llf)g- d (D)-SPI ‘ "'
'\ » wwwquechers com
SN LE
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u u I 4 o W g ? S pesticides over terbuthylazine application ey
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75 sites triazines in 8% il
53 pesticides i conazoles in 73% soils
15 transformation §| chloroacetanilides | in 25% soils
. 990/ o d I \Ya d ’ t. .d > LOQ ; 8 products < fenpropidin in 20% soils
y i QuEChERS 4 diflufenican in 17% soils
o pud s alespori jednim pesticidem N S il

A7 e

51% pud s 2 5 pesticidy > LOQ e
81% pud s alespon jednim pesticidem nad 0.01 mg/kg
36% pud s 2 3 pesticidy nad 0.01 mg/kg
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Pesticidy v pudé CR

= vysledky zaslouzi pozornost z hlediska moznych dopadu

o dle provedené analyzy ekologickych rizik je v 35% pud vyznamné riziko pro pudni
biotu (RQ > 1)
o takeé zahranicCni limity zalozené na vypoctu rizik byly Casto prekroCeny

m Epoxiconazole Atrazine -2-hydroxy m Carbendazim Dimoxystrobin
m Chlorpyrifos m Terbuthylazine | Atrazine-desisopropyl | Difenoconazole
m S-metolachlor m Boscalid B Cyproconazole | Diflufenican

m Terbuthylazine-hydroxy

0% .
B0%
J0%%
605
50%
408
30%%
209
108

0%
8 10 14 22 25 27 30 32 35 326 40 42 46 49 53 55 56 59 65 68 69

8
®

CUPs contribution to the toxicity
at the site

Monitored sites with RQ > 1

I\II U I\I I | R E c E T 0 X Vasickova et al. (2019), Chemosphere 216: 479-487.



Hlavni vstupy kontaminantu do pudy

= Primyslové podniky

= Tézba surovin

= Skladky odpadu

= Havarie

= Spad z ovzdusi

= Sklady chemikalii

= Umyslna aplikace pesticidi a hnojiv

= Aplikace odpad( (kaly COV, komposty ...
= Zaplaveni pudy vodou, nanosy sedimentu

N
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Hlavni vstupy kontaminantu do pudy

Military Nuclear operations
3.49 0.1%

e

Transport spills on land 7.9%

Others 7.9%

Waste disposal and

Storage 10.5% treatment 37.2%

MUNI RECETOX



Hlavni vstupy kontaminantu.do.pidy.....

United Kingdom

Switzerland
Croatia Energy production Spain
. . Slovakia
Finland [ Oilindustry
Serbia
Netherlands
Luxembourg Metal working industry
Montenegro
Sweden Flectronic industry Malta
Ita |y . Lithuania
Glz?nls_sEj ceramics, stone, Kosovo
Hungary soil industry taly
. Textile, keather industry Ireland
Slovakia
. Wood & paper industry Hungary
Austria FYROM
el Food industry, processing of France
elgium i
g organic products Fintand
Latvia Others (industrial production) Estonia
S b Cyprus
eria Commercial services Croatia
Greece Gasoline and car e
H : Austria
Estonia service stations
Mining operations 0% 10 % 20% 30 % 40 % 50 % 60 % 70 % 80 % 90% 100 %
FYR of Macedonia
. B Waste disposal and treatment: Municipal Waste M Storage
Bu'QarIa M Waste disposal and treatment: Industrial Waste Transport spills on land

0 20 40 60 80 100%

W Industrial and commercial activities
Military

JRC (2014): Progress in Management of Contaminated Sites in Europe.
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC85913/Ibna26376enn.pdf
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M Nuclear operations
M Others
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Pudni kontaminace, polutanty

= Plyny (SO,, NO,, O; ..., VOCs)

= Prach, saze, Castice

=  Mineralni slou€eniny N, P, S ...

= Tézké kovy, hlinik a dalSi kovy ...

= Organické slouceniny (org. pesticidy,
ropné latky, PCBs, PAHs, dioxiny ...)

= Pesticidy (herbicidy, fungicidy,
insekticidy, moluskocidy ...)

= MelioraCni hmoty, toxicka rezidua hnojiv

= Radionuklidy

Za prioritni polutanty pud Ize povazovat (Van-Camp et al., 2004):
kadmium, méd, olovo,zinek, rtut, arsen, nikl, chrom,

Overview of contaminants affecting soil

PAH
10.9%

Cyanides
1.1%

Phenols
1.3%

polycyklické aromatické uhlovodiky (PAHSs), dioxiny, polychlorované bifenyly (PCBs), org. pesticidy jako HCB a

DDT ...

Van-Camp, L., Bujarrabal, B., Gentile, A-R., Jones, R.J.A., Montanarella, L., Olazabal, C., Selvaradjou, S.K. (2004): Reports of the
Technical Working Groups Established under the Thematic Strategy for Soil Protection. Volume V — Monitoring. EUR 21319 EN/5, 872

pp. Office for Official Publications of the European Communities, Luxembourg. https://ec.europa.eu/jrc/en/publication/eur-scientific-
and-technical-research-reports/reports-technical-working-groups-established-under-thematic-strategy-soil-protection-vol-v
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Dusledky kontaminace pud

negativni dusledky (fada z nich nepfimé) pro kvalitu pudy jako takové (funkce pudy, jeji
ekosystémoveé sluzby), kvalitu okolniho prostfedi, zdravi rostlin, Zzivocichu:

1. Kontaminace pud ohrozuje toxicitou pudni organismy, coz vede ke ztraté funkci pudy a
biodiverzity a koneéném dusledku ke ztraté pudni urodnosti a omezeni vyuziti pudy.

2. Toxické pusobeni pudnich kontaminantu na rostliny zpusobuje inhibici rustu rostlin, vedouci ke

v swv s

pokryvu s nasledky zvySené eroze a dalSiho Sifeni kontaminantt do prostredi.

3. | v pfipadé malého ovlivnéni rostlin je neopomenutelny prestup kontaminantu potravnimi retézci
(puda—rostlina—Clovék ¢€i  puda—rostlina—zvife—Clovék) s moznym zvySovanim koncentraci
(bioobohacovani) a ohrozenim vrcholovych ¢lanku potravnich fetézcu véetné zdravi lidi. Kumulace
v plodinach vede také k poklesu kvality primarni produkce.

4. Pusobeni kontaminantil na zivocichy véetné ¢lovéka muze vyustit v projevy akutni nebo chronické
toxicity — vazné zdravotni poruchy, trvalé poSkozeni, ztrata reprodukce, umrti, karcinogeneze,
mutace. Dlouhodoba expozice muze vést k zavaznym zdravotnim problémim, vyplyvajicim z
chronické toxicity téchto latek. Akutni toxicitu nelze vzhledem k charakteru zatéze zemeédélsky
vyuzivanych pud predpokladat.
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Dusledky kontaminace pud

negativni dusledky (fada z nich nepfimé) pro kvalitu pudy jako takové (funkce pudy, jeji

ekosystémoveé sluzby), kvalitu okolniho prostfedi, zdravi rostlin, Zzivocichu:

5. Kontaminace okolniho prostredi — podzemni a povrchové vody vody a ovzdusi.

6. Ovlivnéni pudniho chemismu — poskozeni sorpéniho komplexu pud, naruseni primarni puadni
struktury

7. Ekonomické a hospodarské dusledky - vydaje spojené s prizkumem a remediaci
kontaminovanych ploch, s opatfenimi minimalizujici negativni vlivy, pokles ceny pozemkuU, ztrata
urodné pudy, zvySené naklady na upravu vody, koroze materialu v padé
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Dusledky kontaminace pud

INDUSTRIAL —~

e,
matals, solvents, LAND DISPOSAL
FLA) (e_q.étradi-i]adrtiue
AGROCHEMICALS : ‘ stfvasésﬁnii N
(e.ﬂ.. pesticidss, ) \ ’ \
FAO (2018): Soil Pollution: a hidden reality. ALt o
http://www.fao.org/global-soil-
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Dopady — neprimeé na lidske zdravi

Land-use management I N .
) Poor land management Soil bicdiversity Climate change
Deforestation, degradation, Species richness, functional Precipitation,
desartification, urbanization, diversity, foodwsb structurs, temps=raturs, and
pollution biotic interactions exireme ewvants
Loss of ecosystemn functioning
and service provision

Water infikration, regulation of

pests and pathogens, erosion
controd, nutrient releass

Increased

s0il-bome pathogen
and pest load

Human health impacts
Increasad risk of diseases
caused by human pests and

pathogans, by less nuiritiows
food. and by lack of clean
water and air

heatth haalth

Figure | | Flow diagram illustrating the link between soil biodiversity and services that are essential for human health (control of pests and
and human health. Soil biodiversity is often negatively affected by the pathogens, production of nutritious food, cleansing water and reducing
interaction between poor land management practices and drivers of air pollution). Responses to reduced human health can in turn affect
climate change, both of which ultimately compromise ecosystem function management decisions that govern land use and climate change.
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https://doi.org/10.1038/nature15744

Cesty litek s bio-inhibiénim (LBI) iéinkem véetné jejich rezidui v potravni
siti v kenvenénim intenzivnim zemé&dalstvi. Rostlinna vyroba (RV) je zavisla
- na Siroké skale prostfedkii ochrany rostlin (POR) s bio-inhibiénim téinkem
D o p a d y ko n ta m I n a ce (tj. herbicidi, insekticidi, fungicida aj.), které vstupuji také do pidy, pidnich
organismu (PO) i do vlastni plodiny. 5 rostlinnou biomasou se LBl dostavaji
do krmiv hospodaiskych zvifat (KS) a potravin (P). Intenzifikovana Zivo€isna
vyroba (ZV) je zavisla na veterinamich preparatech a lé€ivech (VPL) obsahujicich
LBI, které se nasledn& mohou stat i souéasti potravin (P). V§znamnym vystupem
. . y , nestravenych LBI z ZV jsou odpady (hnuj, kejda, aj.), které dal slouZi jako
u peStI CI dy a Vete rl n a rn | ATB dilezita organicka hnojiva (OH) zemédélskych pad. Rezidua LBl obsazena
v OH vstupuji do pidy a pidnich potravnich siti a s kofeny rostlin se dostavaji
do rostlinné biomasy. Rezidua LBI, ktera se dostavaji pfi zemédélské wyjrobé
a nasledném zpracovani (napf. s konzervanty, K) do potravin jsou kontrelovana,
«. . .. aby nepfesahovala limitni hodnoty stanovené zakonem a potraviny byly
Simek (2020(: Bez pudy to nepujde. ISBN 978-80-86668-59-8 nezavadné pro lidské zdravi (LZ). V zivislosti na skladbé& potravin a Zivotnim
https://www.bc.cas.cz/Cds/Download/?filename=8135 FINALNI stylrI: se :Ealiltﬁv Iidsllt:ém zéleir;'léiie( :II:-TTulo';a‘t Eir:ké spektgrtuEn? Il.gl.k:t:érfjeﬁ:;hl
; mohou dopliiovat humann . Jejich rezidua opou3téji lids os y
Brozura Bez pudy to nepuide WEB a spoleéné s LBI z dezinfekénich a kosmetickych prostfedka (DK) putuji do Eistirny
odpadnich vod (COV). Cistirenské kaly (CK) mohou byt dalim zdrojem LBI pro
pldu, pokud jsou vyuZivany jake hnojive, podobné jako i uZitkova voda pro
zavlahu (ZV) plodin. Rezidua LBl se dostavaji skrze padu a vodu v prostieditaké
do zdrojii pitné vody (PV). {origindl Dana Elhottova)

each year 700 000 deaths due to ATB
resistant bacteria; these bacteria will Kill
more people than cancer up to 2050
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Hlavni typy kontaminantu (tézké kovy, POPs, pesticidy,
dalsi polutanty) jejich zdroje, zakladni informace o osudu
polutantu v pudé, biodostupnost a jeji role v rizicich
kontaminace

7



Viz dalsi kurzy

E1220 Environmental Pollutants
= https://is.muni.cz/predmet/1431/E12207?lang=cs

E6050 Osud tox latek v ZP
= https://is.muni.cz/predmet/1431/E6050?lang=cs

MUNI RECETOX
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https://is.muni.cz/predmet/1431/E1220?lang=cs
https://is.muni.cz/predmet/1431/E6050?lang=cs
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https://www.glopolis.org/publikace/atlas-pudy/
https://www.glopolis.org/publikace/atlas-pudy/
https://www.glopolis.org/publikace/atlas-pudy/

