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BASIC SOIL AND SOIL-RELATED INFORMATION

— General Soil Survey of Agricultural Land

— Land evaluation (Pedo-ecological units)

— Ortophotomaps

- DTM

— Thematic soil maps (soil properties — texture,
PH, organic carbon, etc, degradation
processes - erosion, compaction,
contamination, etc.)

— Geochemical atlas

— Soll information system

— Soil portal
|



GENERAL SOIL SURVEY

* The general soil survey (GSS) provides a refined
maps of soils covering the whole agricultural land. The
original working maps (1 : 5 000) were generalised to
smaller scales of 1:10,000 and 1:50,000). Soll profile
data are a base of national soil information system.

*GSS data served for land evaluation. Soll types were
reclassified to PEDO-ECOLOGICAL UNITS.

*The results of land evaluation were introduced to SOIL
PORTAL



Original working map of soil survey (1 : 5 000)
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Final map of soil survey (1 : 10 000)
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Soil map of Slovakia
(country map 1 : 2 000 000, 1 : 400 000, sheets maps 1 : 10 000, 1 : 50 000)

1:2000 000 "

| Pécne jednotiy (MKSP 1901)
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SOIL PORTAL - national on-line soil information system focused to
soil productivity assessment and soil conservation
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ArcIMS serverom od firmy ESRI. Na interaktivnu priacu s mapami (prehliadanie,
odoslelanie po2iadaviek) sa pouZiva HTML prehlladac Blizsle informacie o praci s
HTML prehliadacom néjdete v sekcii "Navod".

Mapové sluzby si navrhnuté pre HTML prehliadac Microsoft Internet Explorer.
HTML prehliadaé vyZaduje podporu spustania Java scriptov a  vypnutie
blokovania automaticky otvaranych okien,
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Land evaluation — pedo-ecological units

& BPEJ - Bonitované Pédno-E... * | (= BPEJ
ika bazy dat map BPEJ

Vzhladom na taZ$iu dostupnost Struktiry a technického riesenia pdvodnej bazy dat je tato transformovana do
univerzalneho vektorového formatu DXF a do formatu prostredia programového systému GIS: ARC/INFO. Da
sa teda vyuZivat vietkymi typmi GIS, ktoré pracuji s formatom DXF. Zaroven boli v baze dat opravené
niektoré nepresnosti v datach, ktoré vznikli pri digitalizécii map a realizovali sa v3etky doteraz vykonané
upravy hranic a obsahu BPE] tak, aby mapy BPEJ v digitdlnom tvare zodpovedali z hladiska obsahu autorskym
origindlom map BPEJ na podklade Statnej mapy odvodenej 1:5 000.

Casti bazy dat potrebné pre projektovanie a riadenie ochrany polnohospodarskych péd je mozné exportovat do
takmer vSetkych GIS pouZivanych na Gzemi SR.

Atribatova charakteristika BPEJ

Bonitované pédno-ekologické jednotky (BPEJ) su pddne a ekologicky relativne najhomogénnejsie jednotky
bonitatného informaéného systému. V podstate predstavuji hlavné pdédno-klimatické jednotky, ktoré sd
podrobnejSie rozdelené podla kategérii ich sklonu svahov, expozicie svahov k svetovym stranam,
skeletovitosti, hibky pédy a zrnitosti povrchového horizontu.

KaZda BPEJ je urcend a jej podno-klimatické vlastnosti st vyjadrené kombindciou kédov jednotlivych vlastnosti
na stabilnych pozicidch 7 miestneho kodu:

Struktdra kédu BPE)

XX X x  7-miestny Gpiny kéd BPEJ

T k6d Klimatického regiénu 00-10
K6d hlavnej pddnej jednotky 00 - 99
kéd svahovitosti a expozicie 0- 9
k6d skeletovitosti a hibky pody 0- 9
kéd zrnitosti pody i- 5
k6d hlavnej podno-klimatickej jednotky

Charakteristika a d¢iselniky vlastnosti BPE] st podrobne popisané v Prirucke pre pouZivanie map
bonitovanych pédno-ekologickych jednotiek.

Aplikacia prostrednictvom "MAPOVEJ] SLUZBY" poskytuje on-line informécie o priebehu hranic

BPEJ na podklade ortofotomap. Aktualizacia informdcii o BPE] spristupnenych na internete je realizovana raz
za rok.

Posledna aktualizacia databdzy BPEJ k 1. 1. 2013

V pripade zaujmu o BPEJ vo vektorovom tidajovom formate kontaktujte:

V pripade zaujmu o d'alSie informacie tykajice sa poskytovania adajov
z databazy BPEJ pre pravnické a fyzické osoby kontaktujte:
PODNA SLUZBA - VUPOP
tel. cislo: 02/ 48 206 906
e-mail: p.bezak@vupop.sk

Pouzivanim tohto portlu sthlasite s podmienkami zmluvy na jeho pouZitie.
© VUPOP Bratislava — Posledna aktualizacia: 13. 01. 2014




All information is available for farmers on-line.
It can be selected for each particular parcel of agricultural Iand
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Pedo-ecological units as protected areas (land take)
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Ortophotomaps of the whole territory of Slovakia
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DTM of the whole territory of Slovakia
with 20 m resolution
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Solil erosion In SK

* 45% territory of Slovakia is susceptible
to solil erosion;

« Agriculture extends to sub-
mountainous and mountainous areas:

 Most severely affected are slope areas
built by loess, loose volcanic rocks and
limestone,;

N|P



Gullies




Bucko S., Mazurova V., 1958:
Map of gully erosion in Slovakia (generalized version)
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MAPPING OF EROSION

— Field survey and study of geographical relations
(catena approach)

— Mapping from remote sensing

— Method based on fallout radionuclides (*3/Cs):
Investigation of spatial distribution of erosion as a
process

— Erosion modelling as a spatial approach of erosion

Investigation .
N
]



Typical erosion patterns
INn loess areas
of Western Slo




Risnovce test site

Small group of agricultural parcels with
arable land north of RiSnovce village was
(Total acreage is about 150 ha.)

Risfovce Slovakia
{




Vectorization of aerial photographs




Mathematical classification of SPOT PAN Image

Three land types:
1. winter wheat
2. stubble
3. bare soils
Four classes of electromagnetic
reflectance (1, 2, 3, 4)

Procedure comprise of four steps:
1. Land typization
2. Uncontrolled mathematical classification
3. Uncontrolled aggregation
4. Expert aggregation

Legend
Crop cover type
Bl ' vinter wheat

B 1. stubble
[ 1 1. bare soil

1, 2, 3,4, 5 - parcel numt

Legend

tep. Uncontrolled classification



3 Step. Uncontrolled aggregation 4 Step. Expert aggregation

Legend

Four classes were aggregated to ~ Four classes were aggregated to two,

three in the whole classified territory 1N €ach land type different classe n
(class 2 and 3 were joint) were merged. n —




Obrazok 135 Vyszkyt erodovanych péd v Risfovciach ruéne vyhranié¢eny z neuprave-
nych leteckych snimok
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Map of eroded soils from

Map of eroded soils from
one aerial photo set
(Fulajtar, 1994)

combined remote sensing N
media (Fulajtar et al., 2013




Use of multispectral satellite images




Detactability of eroded areas at different media

. Erodované pody vyhranic¢ené vizuilnou vektorizaciou z vybranych snimok
a) Landsat TM 5 (3. april 2004)
b) Landsat TM 5 (2. april 2005)
c) Landsat TM 5 (14. oktdber 2006)
d) Landsat TM 7 (30. april 2003)
e) SPOT 5 (22. april 2004)
f) SPOT 5 (21. marec 2009)
g) SPOT 5 (19. april 2009)
h) SPOT PAN (1993)
i) Ciemobiela leteckd snimka (24. august 1985)
j) Farebnd leteckd snimka (august 2011)



Eroded soils of Levice district
(1:50 000)
(vectorization of aerial photographs)

Explanation:

Agricultural land
Moderately eroded soils
Strongly eroded soils

Forests

BECEE

Urban areas

Approximately 4 637 ha
(31% of agricultural land) in
loess hilly lands of Levice
district are strongly eroded.



SPATIAL ANALYSIS OF EROSION PROCESSES

Mapping of erosion processes through the use of
13/Cs - method
An example at large scale (1:10 000)

le

wn
deposition & erosion




Mochovce site, more sloping watershed strongly affected by erosion, n
(137Cs-method)



Analyzing of territorial extension of erosion processes
through the use of erosion models
An example at small scale (1:500000)

Potential water erosion of Slovakia
(USLE, C-factor = 1)

E. Fulajtar, M. Sari, T. Cebecauer, J. Feranec
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Map of potential soil water erosion risk at agricultural land based
on USLE
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Potential erosion risk

3 _ \\ Low
\ '. ‘% ‘ 4 Medium
A \ . High
B Very high
Extreme

Water bodies

Forests

Water courses

© llavska et al.



Simplified K-factor calculated from soil survey data

Styk et al., 2 ﬂ




Potential soil water erosion risk map application at Soil Portal
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« kulturny died - ako vidite/nu vrstvy
* konkrétny erdeny faktor - ako viditefnd a aktivnu vrstvu
« Zobrazi 53 graficky vyrez mapy jednotiivych erdznych faktorov (5 wstvou kultdmych dielov) na ktorom

budu farebne rozlidené hodnotové polygony jednotiivych faktorov. Ak chceme konkrétny ddaj vatahujuc
%a na raujmovy kulturny diel, rozbalime si legendu,

Kategdria odnos = Inos
1 _manej ako 4 t/ha _1G-30t/ha

_odnos

4-10t/ha ~viac ako 30 t/ha
Tabulks 4: Vymery katagoni poesncidineg vodne) ercoie

|Kategsrie srodovanosts (strata pody) | Vymeravhe | wmapp

11 - Zwdna at slabé (D - 4 t/halrok)

2 - Seredna (4 - 10 tha/rok)

1357390 36,01
220 477 9,34
354 533 14,63

5) = Yyzoks (10 - 30 V'ha/rok)

|4 = Extreerea (> 30 Vha/rok) 4081 08D 19,89
Spoty 2423478 190,

Poulivamm sohto portdle sulaste 3 pOSTHERE™ 2miuvy Ni sehg poulDe
£ YUPOP ficatindawn - Posledad aktwalizicia: 13. 01, 2014




Potential soil wind erosion risk map application at Soil Portal

& hitpe/ /e podnemepy.sk/porial vermmegtiemrs vetisstares O v C § 2 Potencising vetema eréza * m LI
_"' i 2 obsah neerodovatelnych ¢astic (>0,8 mm) a obsah ilovitych Zastic (<0,01 mm) v pode (Havska a kol., 2005).
Fatadwmie krxjiny hasg. svieratami Bil - " C 2
Potiabe meberid SO V praxi sa mle(l veterne| erdzie pody posudruje podla roénéhe odnosu pddy v mm.rok ™ alebo
24 t{m®).ha'' rok’'. Potrebu protieréznych opatreni indikuje prekroenie hodndt tzv. tolerovatelného odnosu pady

Produkcia biosmergie ultirnsha disks (k0) | 40 103" .rok™ podfa zdkona &, 220/2004 Z.2,

bitnost X0 pre pe plodi=
Pody pre pestovanie rychiarsst. drevin
Potreba hnojenia losferom a drashibom
Odhad obijemove) hmotraets phdy
Ansljiz aktisdine) polackesp. sezimy P Tabulka: Potenciding ohrozuncst pefnohospodivaiych pdd SR vatemau erdzics (Kodza & kol.. 2005)
Ovg. infoservis pre ruguiny & semesprivy P .
Pocadenshy systam pee farmicow o & h Vi vhal wz0PF

Pri stanoven’ potendalne] veternel erdzie boll vyulité Odaje o Kimaticke] reglonalizacl, zmitost
a charalteristike hlavnych pddnych jednotiek rinformalného systému BPE). Klimatické regidny a vybrané
hiavné podne jednotky boll odstupfovand podfa nachylnesti k veternej erazii (Jambor, Hlavska, 1998).

1 - Zladea ol slabd eréze 2 296 822 53.8
2 - Strednd ecozia 73 186 2.0
3 - Sind erdzia 45 753 1.9
.~ Btrlawmt sidels. 318

Legisiativa
CARC-y
Aphkicin grw PPA, MP SIL OPU, XPU
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Example of Studeny Potok site, Slovakia

)

o AMAY ‘ ' '
| — e —

Slope —major erosion
driving factor

“

)

Erosion risk

Model proposed a new arrangement of
agricultural land which minimized soil
erosion to lowest level due to lowering of
slope length.

At the same time conservation measures
were proposed.

Parcels selected

or rearrangement © Bezak, 2011




Land consolidation - rearrangement of parcels shape and size

reducing the slope length

Mapa 11 Opatrenia na konsoliddciu arézne ohrozqnych ponmkov

| ) ) ) ) 2

Powered by Zoomify

Legendna k mape

Trieds 0 |bex potraby k lida ku =« 4 |e nie Jo arézne ohrozens

Trieds 1 potreba zatrdvnenia pozemku - pre vietky pozemky 50 svahovitostou 4 a vyu2ivanim odliSnym od trvalych trdvnych
porastav: ak plochy nie xd vyuZivané ako trvalé trivne porasty, je potrebns ich truale zatravnenis

potuba rozdalit pozemok na mendie Lasti s maximdlnou vymerou 20 ha - pre vietky pozemky so svahovitostou 2 a
vymerau vaékou ako 20 ha n x vyuzivanim odliinym od trvalych travnych porastov. Opatrenia: vratevnicova

Trieda 2 |agrotachniks - vratevnicova orba spojend s obracanim ornice v smare proti svahu (pri nepriapustnom podorniél
podryvania do hibky 25-40 em); smar riadkov plediny paralalny so smerem vrstevnic: protierézne ouevné postupy
spojené s rotdciou plodin

potreba rozdalif pozamok ne meniie Zasti « maximidlnou vymerou 10 ha = pre vietky pozemky so svahovitosfou 3 »
vymerou nad 10 h vyuzivanim odliinym od trvalych travnych porastov. Opatrenia: vratevnicova agrotechnika ~
vistavnicovd orba spojeni 3 obracanim ornice v smare proti svahu (pri nepriepustnom podernili pedryvanie de hibky
35-40 cm) smer riadkov plodiny paraleiny so smerom vrstevnic suvisly, zapojeny rastlinny kryt alebo sivisly
pokryv povichu pédy rastlinnymi zvyikami alubo strniskom; protierdzne cssvne postupy spojend s rotéciou pledin

potreba rozdalit po:-mak na meniie Zastl podia svabovitesti ~ pre vietky heterogdnne pozemky 10 kombinovanou
svahovitostou a vymerou viac ako 10 haa s vyuzlvm-m odlifnym od trvalych trdvnych porastov. Opatrenial
vratevnicova agrotechnika = vratevnicovs orba spojena s obracanim ornice v xmaere protl svahu (pri nopnopu-tnnm
podornitl podrgvmlc do hibky 35-40 em)) smar riadkov plodiny paralelny so smaerem vestevnic) suvisly, zapojeny
rastliinny kryt alebo sdvisly pokryv povrchu pédy rastlinnymi zvyskami alebo strniskom; protiarézne osevné postupy
spojenéd s rotdciou plodin

potreba rozdelif pozemok ne meniie Zasti podle svahovitosti u zatrdvnif Sasti p ku e hevitosfou 4 - pre
vietky heterogénne pozemky s kombinovanou svahovitostou a vymerou viac ako 10 ha a vyuiivanim odlignym od
trvalych trivnych porastov, ktoré maji ako jednu = troch dominantnych tried avahovitosts (svahl, avah2 alebo
svah2) (dentifikovani triedu svahovitosti 4, Opatreniai vrstevnicovd agrotechnika = vrstevnicova orba spojens =
obracanim ernice v smere proti svahu (pri nepriepustnom pederniéi podryvanie do hibky 35-40 ¢m); wmar riadkov
plodiny paralelny so smerom vrstevnic) suvisly, zapojeny rntllnnv kryt alobo suvulw} pokryv povrchu pbdy
rantliinnymi zvyikami alebo strninkom; protierézne portupy =poj; wr plodin







