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1 Uvobp

»--- J€ nutné hospodarit s prirodnimi zdroji spravné v souladu s
poZadavky na ochranu Zivotniho prostfedi a zajiSténi trvale
udrZitelného hospodareni, vy$si produktivitu a konkurenceschopnost
zemédélstvi. Velky vyznam zde ma pida. Funkce pady zahrnujici jeji
stabilitu, kolobéh vody v pudé, dostatecné mnoZstvi Zivin a biotickou
celistvost jsou zasadnimi parametry jeji trodnosti. Jeji funkce jako
ulozisté uhliku ji dava klicovou ulohu pfi zmirfiovani zmény klimatu.
Rédné hospodareni s pldou musi brénit jejimu znehodnocovani a
erozi, stabilizovat jeji funkce a zohledriovat prizplisobovani se zméné

klimatu a zmirriovani jejich dopadd.*”

Sdéleni Komise Evropskému parlamentu a Radé o evropském
inovaénim partnerstvi ,Produktivita a udrzitelnost zemédélstvi”
COM/2012/079 Final

Zemédélska produkce hraje kritickou roli v ekonomice a rozvoji nejen samotného statu,
ale i jedincu v ramci daného statniho &i regionalniho uskupeni. V podstaté, zemédélsky
sektor tvofi jeden ze zakladnich stavebnich kamend ekonomického systému, kde sila
statniho zfizeni je predevSim brana z pohledu jeho schopnosti potravinového
zabezpeCeni (food security). Kromé& vyroby ¢&i poskytovani potravin a surovin
zemédélsky sektor také poskytuje pracovni pfilezitosti pro znaénou &ast populace,

zejména na venkové nebo v pfiméstskych oblastech.

Zakladnim vyrobnim prostfedkem v zemeédélském sektoru je puda. Puda jako takova
pfedstavuje nezastupitelnou sloZku Zivotniho prostfedi s Sirokym rozsahem
ekosystémovych sluzeb. Piida, nejen v Ceské republice, je ovéem ohroZena celou
fadou procesu z Casti pfirodnich, avSak z vétSi ¢asti vyvolanych Cinnosti Clovéka
v dusledku nevhodného managementu. Podle Vopravila et al. (2010) nevhodny zpUsob
hospodareni se zemédeélskou pudou vede k omezeni nebo az ke znieni schopnosti

pudy plnit své zakladni produkéni a mimoprodukéni (ekologické) funkce.

Samotny zpGsob hospodareni v CR, jak uvadi Janovska (2016) ve své praci, je

vyznamné ovlivnén rozdrobenymi vlastnickymi vztahy, které jsou odrazem vyvoje



pozemkové drzby v Ceské republice v prab&hu 20. stoleti. | pfestoze Janovska (2016)
poukazuje na vlastnickd prava a vyuzivani pudy jakozto vyznamného faktoru
ovliviujiciho strukturu krajiny, tak svoji nezastupitelnou ulohu zde tvofi i zpusob a
intenzita hospodafského vyuziti (van der Sluis et al., 2016; Marcos-Martinez et al.,
2017) a trh se zemé&délskymi pozemky (Gugushvili, 2016).

V CR, ale i v zahraniéi, je trh se zemé&délskym padnim fondem (ZPF) do urcité miry
regulovan statem, kdy plda jakozto neobnovitelné pfirodni bohatstvi statu je chranéna
legislativou. V Ceské republice je to Zakon &. 334/192 Sb., o ochrané zemé&délského
pudniho fondu, ve znéni pozdéjSich predpisl, ktery omezuje libovolné zachazeni
s pUdou a do urcité miry chrani i jeji zemédélské uziti. Némec (2004) ve své monografii
uvadi, Zze k pfisnéjSimu uzakonéni pravidel na ochranu pudy maji tendenci zemé
s nedostate¢nou vymérou zemédeélské pudy (napf. Nizozemsko) a naopak. Z jeho
studie vyplyva, ze ¢im je plda pro stat vzacnégjsi, tim je vice omezovano libovolné
zachazeni a nedochazi tak k vyraznym zménam ve vyuziti zemédélského pldniho

fondu ¢&i rozdilu mezi ufedni a trzni cenou pudy.

Trh se zemédélskymi pozemky je v Uzké vazbé na zmény ve vyuziti pady (land use),
coz podle van der Sluis et al. (2016) nebo Liang et al. (2015) je dalSim ze
signifikantnich ukazatelll pfirozeného vyvoje krajiny a dusledk( lidské aktivity.
Janovska (2016) uvadi, ze autofi zabyvajici se touto problematikou se nejvice
soustfedi na zmény (land use) v Uzemi v prabéhu uréitého Casového uUseku. Na
zakladé rozboru literatury Janovska (2016) dosla k zavéru, zZe i vymérou nevyznamné
enklavy mohou nabyt vysoké hodnoty v soudobé, rychle se vyvijejici krajing, jakou je
napfiklad krajina sub-urbanni, jak dale uvadi ve své praci. Tento fakt potvrzuji i dalSi
autofi obdobnych studii, jako je van der Sluis et al. (2016), Liang et al. (2015), Milenov
et al. (2014) nebo i Marcos-Martinez et al. (2017).

Z pohledu statu je dulezité vhodné nastaveni dotaCni a planovaci zemédélské politiky
ve vztahu k ochrané plidy a za ucelem zajisténi potravinové sobéstacnosti a podpory
statni ekonomiky. K nalezeni optimalni rovnovahy mezi vyCerpavanim, devastaci

prostiedi a jeji ochranou je tfeba na tuto problematiku nahlizet z mnoha perspektiv.



2 CILE DIZERTACNI PRACE

Predkladana dizertaCni prace se zabyva tématem: Ochrana zemédélské pudy ve
vztahu k nastrojam dotaéni a planovaci politiky Ceské republiky. Na spravném
nastaveni dotaéni a planovaci politiky zavisi motivace vlastnikd ¢&i uzivatelu
zemédélské pady kjeji ochrang. V Ceské republice je primarni rovina ochrany
zemeédélské plady uréena zakonem €. 334/1992 Sb., o ochrané zemédélského padniho
fondu, ktery ustanovuje zakladni zasady ploSné ochrany zemédélské pldy spojené i se
zménou jejiho vyuziti. Druhym zasadnim nastrojem je zde SpoleCna zemédélska

politika (Common Agricultural Policy, CAP).

Hlavnim cilem dizerta¢ni prace je souhrnné vyhodnoceni implementace ochrany

zemédélské pady v ramci dotaénich nastrojii a planovaci politiky CR.

Dizertani prace se zaméfuje na tfi zakladni vyzkumné cile, které jsou spolu velmi
uzce provazané. V obecné roviné tak vytvareji zakladni ramec pro hodnoceni stavu

ochrany pudy ve vztahu k nastrojim dotacni a planovaci politiky:

1) Vyhodnoceni efektivhosti zemédélskych dotaci podminénych nastrojem
DZES na osvojeni zasad ochrany zemédeélské pady, ktera je obhospodafovana
propachtovateli a pachtyfi. KliCovym faktorem zde je nalezeni odpovédi na otazku,
kdo z nich lépe adaptuje zasady ochrany zemédélské pudy — propachtovatel
(vlastnik pady) nebo pachtyi (najemce). Vyznamnym dil€im cilem je v této Casti
rovnéz odpovéd na otazku, zda dotace podminéné nastrojem DZES dokazi
v tomto smyslu zvysit motivace hospodaficich vlastnik(, pachtyfu, pfipadné obou

skupin zemédélcu.

2) Rozbor hospodaiského vyuziti pady (Land Use) ve vztahu Kk ochrané
zemeédélskych pud. Tento dil¢i cil je zalozen na analyze trendu ubytku

zemédélské pudy zastavbou, tzv. zakryvanim pady (Soil Sealing).

3) Popis a analyza faktora, které ovliviuji trzni cenu zemédélské pudy a jeji

pfevod na nezemé&délské vyuzZiti ve vztahu k planovaci zemédélské politice CR.



3 LITERARNIi RESERSE

Zakon €. 334/1992 Sb., o ochrané zemédélského pidniho fondu, §1:

»(1) Zemédélsky pudni fond je zakladnim prirodnim bohatstvim nasi zemé,
nenahraditelnym vyrobnim prostfedkem umoZzriujicim zemédélskou vyrobu a je jednou
Z hlavnich slozek Zivotniho prostredi. Ochrana zemédélského pudniho fondu, jeho
zvelebovani a racionalni vyuZzivani jsou ¢innosti, kterymi je také zajiStovana ochrana

a zlepsSovani Zivotniho prostredi.

(2) Zemédélsky pudni fond tvofi pozemky zemédélsky obhospodarované, to je
orna puda, chmelnice, vinice, zahrady, ovocné sady, trvalé travni porosty a puda, ktera
byla a ma byt nadale zemédélsky obhospodafovana, ale do¢asné obdélavana neni

(déle jen ,zemédélska puda“).

(3) Do zemédeélského padniho fondu naleZeji téz rybniky s chovem ryb nebo vodni
drubeze a nezemédélska puda potrebna k zajiStovani zemédélské vyroby, jako polni
cesty, pozemky se zafizenim dulezitym pro polni zavlahy, zavliahové vodni nadrze,
odvodriovaci pfikopy, hraze slouZici k ochrané pfed zamokifenim nebo zatopou,

technicka protierozni opatreni apod.

(4) O tom, Ze jde podle odstavci 2 a 3 o soucasti zemédélského pidniho fondu,

rozhoduje v pochybnostech organ ochrany zemédélského ptdniho fondu.*

3.1 Typy ohrozeni zemédélské pudy

Pdda je jednim z naSich nejdulezitéjSich pfirodnich zdrojl, jez nam poskytuje produkci
a ekosystémové sluzby nezbytné pro udrzeni Zivota. Nicméné plda jako takova a jeji
produkéni i mimoprodukéni funkce jsou ohrozeny Sirokou Skalou procesu, které
zapriCifiuji degradaci at uZz jedné nebo i vice téchto produkénich nebo
mimoproduké&nich funkci (Vopravil et al., 2010). Rada hrozeb pro zemédélskou pldu jiz
byla identifikovana a popsana napfi¢ celou Evropou (Blum, Blsing a Montanarella,
2004).

V ramci projektu RECARE (financovan ze zdroji EU, Sedmy ramcovy program)

vypracovali Stolte et al. (2015) komplexni studii poskytujici celkovy pfehled existujicich



datovych zdroju a informaci o hlavnich hrozbach pro zemédeélskou a lesni pudu
v evropském meéfitku. Autofi studie se zaméfili na hlavni pfi€iny degradace pudy, které
jsou také explicitné definovany v Tematické strategii pro pudu COM(2006)232 final
(Thematic Strategy for Soil Protection and the proposal for a framework directive for
soil protection in Europe): vodni a vétrna eroze (zrychlena eroze puldy), ztrata
organické hmoty, utuzeni (zhutfovani) puady, zakryvani pudy (vznik
nepropustnych putd), kontaminace puady, salinizace (zasolovani) pudy,

desertifikace, ztrata puadni biodiverzity a zaplavy a sesuvy pudy.

Tyto tzv. ,pudni hrozby“, tedy stav, kdy dochazi k degradaci jedné nebo vice funkci
pudy, byly identifikovany za velmi zavazné celou fadou dalSich autor(, jako je Téth et
al. (2008); Vopravil et al. (2010); Jones et al. (2012); Vopravil et al. (2016) anebo Vidal
Legaz et al., (2017). Na zakladé rozboru literatury (napf.: Paleari, 2017; Wang et al.,
2016; Stolte et al., 2015; Jones et al., 2012; EC, 2006; Blum, Blsing a Montanarella,
2004) lze vymezit tfi zakladni kategorie konkuren¢nich vztahG v ramci jednotlivych

hrozeb pro pudu, funkci pidy a jejim vyuzitim:

e Prvni kategorie je tvofena vyhradnim konkurenénim jednanim meazi
mimoprodukénimi funkcemi pldy a potfebou rozvoje sidelnich struktur lidské
spole¢nosti (Artmann, 2016; Estoque and Murayama, 2015). Na strané jedné
se jedna o vyuziti pudy pro rozvoj infrastruktury, pro zdroj surovin, jako
geogenniho materialu nebo jako kulturniho dédictvi. KdeZto na strané druhé je
vyuziti pldy pro vyrobu biomasy, filtracni a pufra¢ni funkce pldy anebo pldy
jakozto genové rezervy. Toto se projevuje zakryvanim pady (soil sealing)
v ramci procesu urbanizace a industrializace, napf. vystavba silnic, rodinnych
domd, pramyslovych areall, sportovnich hal nebo pro ukladani (skladkovani)
vyprodukovaného odpadu (Liu et al., 2016). V sou¢asné dobé se odhaduje, Ze
Evropa ztraci denné& 8-10 km? drodnych pud prostfednictvim urbanizace a
industrializace krajiny (Stolte et al., 2015). Zakryvanim vznikaji tzv. nepropustné
pudy, a tim se vylouCi veSkeré jeji dalSi funkce a vyuziti. Tento jev znamena
nezvratnou ztratu pady spojenou s dalSimi procesy degradace pldy v blizkém
okoli, jako je napf.: utuzeni pady, eroze, kontaminace, salinizace, ztrata

organické hmoty, zaplavy anebo sesuvy.

e Druha kategorie v podstaté zahrnuje intenzivni interakci mezi systémovymi
funkcemi pudy nebo jejim vyuzitim na strané jedné. Na strané druhé je to sektor
zemeédélstvi a lesnictvi. Negativni interakce mezi obéma systémy se napfiklad

projevuje kontaminaci puady, utuZenim nebo erozi zplsobenou intenzivnim



vyuzivanim pudy nebo ¢astym pojezdem tézkych stroja vyuzivanych
v zemédélstvi a lesnictvi (napf. Hatfield a Sauer, 2011). IPPC (2000) k tomu
vSemu jesté uvadi, ze zemédélsky a lesnicky sektor je jednim z nejvétSich
pfispévovatell k znecisténi ovzdusi.

e Jako treti kategorii kompetitivniho chovani Ize vymezit pfimo mezi hlavnimi
tfemi funkcemi pudy - filtrace, pufracni funkce pudy a retence vody (Stolte et
al.,, 2015). Intenzivnim vyuzivanim pesticidd nebo hnojiv muze dojit nejen ke
zneCisténi ovzdusi, ale muze byt i negativhé ovlivnéna jak kvalita vody
(pFedevsim podzemni), tak i samotny potravinovy fetézec. Pokud je pfekro¢ena
unosna mez pro pfirozenou pufracni kapacitu pad, mechanické filtrovani anebo
biochemickou transformaci (Blume et al., 2016; Blum, Blsing a Montanarella,
2004), mize dojit k ovlivnéni celého systému clovék-krajina-voda-puda. V této
souvislosti je tfeba si uvédomit, Ze zemé&délsky a lesnicky sektor nejen
produkuje biomasu nad zemi, ale také vyznamné ovliviuji mnozstvi podzemni
vody. Protoze kazda kapka desté, ktera dopadne na zem, musi projit pidnim

prostfedi, nez je vyuzita (napf.: jako zdroj pitné vody).

Na zakladé dlouhodobych vyzkum( je jiz znamo, zZe plda je v podstaté ,zZivy
organismus®. Tudiz pfi naruSeni jedné jeji funkce bude dochazet, at’ jiz v dlouhodobém
nebo kratkodobém meéfitku, k naruSeni a postupné degradaci dalSich funkci. Toto je
dano vnitfnimi funk&nimi zavislostmi samotnych hrozeb (Blume et al., 2016). Funk&nimi
zavislostmi mezi jednotlivymi hrozbami pudy se pomérné podrobné zabyva prace
Jonese et al. (2012) anebo Vopravila et al., (2010) a dalSich (viz Obrazek 1).
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Obrdzek 1: Osm hlavnich pddnich hrozeb a jejich vzajemné funkéni zavislosti (pfevzato z Blum, Biising a
Montanarella, 2004)

Obrazek 1 schématicky znazorfiuje pfimé i nepfimé vztahy mezi jednotlivymi ptdnimi
hrozbami zpusobujicimi degradaci pady. Napfiklad degradace pldy jejim zakryvanim —
ze schématu je patrné, ze degradace pudy zakryvanim puady (vytvafeni nepropustnych
povrchl, napf. nefizena urbanizace) vede k dalSi degradaci, ztraté pudni biodiverzity.
Ztrata pudni biodiverzity zase vede ke ztraté organické hmoty a cely kolobéh
degradace funkci pady muze byt zakonCen zaplavami a sesuvy pudy, coz ve finale
muze vést ke znacnym ekonomickym Skodam nebo az i ke ztratam na lidskych
zivotech. Tyto interakce systému a predevsim jednotlivych typU degradaci jsou také
promitnuty do kolacovych grafd na Obrazku 2. Funkéni vztahy mezi jednotlivymi
degradacemi jsou zalozeny, jak uvadi Stolte et al. (2015), nejen na zakladé podrobné
literarni reSerSe, ale také na odbornych znalostech chovani pldniho systému a
degradaci pudy. Funkéni zavislost, anebo dopad degradace pldy specifickou hrozbou
na ostatni typy degradace pudy je na Obrazku 2 vyjadien kvalitativné ve Ctyfech

kategoriich: zadny, minimalni, stfedni a silny vliv na jiné typy degradace pudy.
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Obrdzek 2: Negativni efekt hlavnich degradacnich typt pud na ostatni hrozby degradace ptidy (upraveny
original Stolte et al., 2015)

S obdobnym pfistupem popisu prezentovanym na Obrazku 2 pfisla i Paleari (2017) ve
své studii. Ta sestavila matici, ktera prezentuje vztah mezi jednotlivymi hrozbami
degradace pudy, pfi¢inami degradace a vlivu na ptdni funkce &i Zivotni prostfedi (viz
Tabulka 1). Paleari (2017) rovnéZ potvrzuje vySe popsané tvrzeni, Ze nékteré funkce
pudy si vzajemné konkuruji — rozvoj bydleni a infrastruktury vylu€uje ekologické funkce
pudy, jako je produkce biomasy, filtracni nebo pufraéni funkce. OvSem na druhou
stranu Stolte et al. (2015) uvadi, Ze konkurence mezi jednotlivymi skupinami nebo
hrozbami nemusi byt vzdy negativni, ale mize mit i pozitivni aspekty (viz Tabulka 1).

Toto Ize pfipustit pouze u degradace pldy kontaminaci, kdy zakrytim pldy (soil
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sealing) nedochazi ke zhorSeni stavajiciho stavu, ale vytvofenim nepropustné vrstvy

se v podstaté zabrani dalSi disperzi kontaminant( (napf. ze skladky).

Tabulka 1: Prehled vazeb mezi pdnimi hrozbami a funkcemi (pfevzato Paleari, 2017)

Impakt na puadni funkce

Impakt na ostatni hrozby

el
> Hlavni pfi¢in 7} § S | > | & =
@ . . £ lo|> |8 |2 S22 |lz|z|2 |3 |2 -
N (vyjma ostatnich 5] 2 = |8 E |l |S |3 |0 B |® Dalsi vlivy
O .© > [ O |7} = =3 > e || &Y
& 52|82 |8 |8 |5 <1812 |8 |2 |2 s
T hrozeb) o 218 |5 | |8 © |2 | |E | |§ |§
2 |® |5 @ | |2 S |E |C |C |2 |z |=>
S IR 8 (¥ (5|20 |o|s |28 |a |Q |5
S |E |E|C |2 |8 |8 |8 2 |R |2 [o |3
o N = = o O c &z = ~O n (7]
= L © > E] el = = ©] © = = © [0
a o |T |@d |¥ [N lw N |¥ [N [D [N I[N |»
Voda a vitr;
odlesiovani/ztrata Znegisteni
necisténi
vegetacnito krytu; dnich
vodnic
klimatické zmény; lesni o
N o zdroju (fasy);
o pozary, intenzivni X [X XX | xx | x [X X [x . .
x . poskozeni
L pastva; zména it "
infrastruktury
hospodaiského vyuZiti; bud
a budov
nevhodny management
pudy a land use.
> Odlesnovani; lesni
= y . L
e} pozZary; zména Klimaticka
=
T zamokienych pud zmeéna;
; XX
8 (raSeliny) na ornou puddu; XX | XX XX | X X | znecisteni
o . Xl X .
< nevhodné zemeédélské vodnich
'_
‘é postupy a vyuZivani zdrojl.
K pudy; klimaticka zména.
Hot spots (primyslova
o
2 odvétvi, skladky atd.);
E . o Znegisténi
2 an ropog’ennl efm?e, ’ vodnich
Z nevhodné zemédélské XX | X | XX . i
= » e zdrojl/eutrofi
e postupy; inadekvatni
= L zace.
Z nakladani s
o
< odpady/vodou.
Znecisténi
Potfeba pro stavbu .
g ssh podzemnich
o novyos. . vod; efekt
=z domd/infrastruktury/prdm X )
< . XX [ XX | XX | XX X xx | tepelného
S | yslovych hal, X
o o . ostrova;
X neadekvatni uzemni )
N o emise;
planovani
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Pastva; tézka
o mechanizace v
3 o Snizeni
- zemédélstvi, lyzovani .
z . L zasob
<>( (sjezdovky v lyzafskych | xx [ xx | x X d h
o - podzemnic
,8 stfedistcich), pési
:) . . . . ’ VOd
5 turistika (viz narodni
parky), klimatické zmény
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Impakt na ptdni funkce

Impakt na ostatni hrozby

el
s wrwe c >
> Hlavni pfi€in § S |5 |- > |8 2
0 . ) £ lo|x>|2 |2 s 13|z lgle|lz|® -
N (vyjma ostatnich S |>18 % |& |c E |lo |3 |3 |9 |8 |& DalSi vlivy
2 5 1812 |8 |8 |3 182|213 | |8
T hrozeb) @ 218 |a |- |8 © |c | |g€ | |&§ IS
s S - d . X
IS |= |e | |3 S |E|C |2 |2 |3 |3
S = [E 185 |5 | = |9 |o |© E. o |®& |5 |3
S = O =] o) N - - N - [e) 5
SIL8|NISIE(SIEIG (3|2 |E (2|3
o 2 =
a loo [T [ |¢ IN o N [¥ IN[S5 NN |0
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\é g v land use, invazivni XX | XX [ XX [ XX | XX | xx zmeény
K g druhy rostlin, klimatické biogeochemic
@ | zmény kych cykld.
Znedisténi
vodnich
s . o zdroju;
o Zavlahy; nadmeérnée .
= oo . zvySené
Z vyuzivani podzemnich ..
S oo o o xx [ x| XX | xx | x X [x [xx XX nebezpedi a
(e} vod; udrzba silnic se soli;
= . frekvence
@ | klimaticka zména. o
< extrémnich
N
stavd vlhkosti
pud
Obéti na
lidskych
L zZivotech,
Odlesnovani/ztrata . .
L . poskozeni
vegetacniho krytu; lesni .
.. . infrastruktury;
> > | pozary; zména ve .
S <>( L X zablokovani
2 3 | vyuzivani pudy; tlak X [X XX | X | X | XX | XX [XX XX [ XX | X . .
@z . X vodnich tokU
o g | podzemni vody; .
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klimaticka zména; )
e B tsunami;
Zemétieseni. o
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vodnich
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Pozn.: x = minimalni nebo stredni efekt; xx = velky efekt. Cervena barva znaci negativni efekt. Zelena

barva znaci pozitivni efekt. *SFT znamena ‘storing, filtering and transformation’.

3.2 Hlavni pri¢iny degradace zemédélské pudy

Antropogenni aktivity zahrnujici napf. odlesnovani, intenzivni zemédélstvi, zejména

zpracovanim pudy nebo zivodisnou produkci, nevhodné hospodareni s pidou anebo

intenzivni urbanizace krajiny, to vSe vyrazné urychluje degradaci pidy (Blanco-Canqui

a Lal, 2008). Faktory jako je klima, politika, demografie, socialné-ekonomické

podminky dané oblasti spolu se zménou ve vyuzivani krajiny maji rdznou uroven

impaktu a vyznamu pro jednotlivé druhy degradaénich hrozeb pro pudu (Morgan,

2005). Tento vztah je schematicky uveden na Obrazku 3.
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Sougasné nazory v oblasti udriitelnost ZP

Obrdzek 3: Synergie vody, energie, pldy a potravin (pfevzato Ringler and Lawford, 2013 in Hurni et al.,
2015)

Z obrazku 3 je patrné, ze systém plda-voda-energie je ovliviiovan rlznymi faktory.

Blanco-Canqui and Lal (2008) rozliSuje &tyfi hlavni skupiny faktoru:

1) Klimaticky a topograficky faktor — extrémni vykyvy v pocasi (frekventované
stfidani obdobi sucha a zaplav), svazita (vodni eroze) anebo rovinna topografie
(vétrna eroze, salinizace)

2) Socialni a ekonomické faktory — definované vztahy mezi pachtyfi a
propachtovateli, hustota obyvatel, vySe pfijmud, nastaveni (vnitiniho) trhu a
dostupnost vstupnich zdrojl, nastaveni planovaci a dotani zemédélské politiky

3) Hospodareni s pudou a krajinou — intenzita hospodareni (vstup hnojiva,
pesticidi atd., intenzita zpracovani pudy), intenzita pojezdu tézkymi stroji,
monokultury vs. osevni postupy, vstupy organické hmoty, management plidy a
aplikované technologie péstovani plodin

4) Vyuziti pady a krajiny — proces urbanizace, industrializace, lesni pozary, tézba

surovin, odlesnovani, rozvoj infrastruktury atd.

Klimaticky faktor

Klimaticky faktor je jednim 2z nékolika faktorl, ktery ovliviuje nékteré druhy
degradacnich procesu, jako napf. vodni a vétrna eroze pady nebo zaplavy a sesuvy
pudy. U jinych degradacnich procest naopak hraje vyznamnou roli kombinace lidské
aktivity a klimatické podminky (viz obr. 4).
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OHROZEN - DRUH DEGRADACE KLIMATICKE PODMINKY KOMBINACE LIDSKE AKTIVITY A [ KLIMATICKE PODMINKY

- velmi vyznamné KLIMATICKYCH PODMINEK - malo vyznamné
Vodni eroze .
Vétrna eroze .
Ztrata organické hmoty (dlohodobé hledisko) (kratkodobé hledisko)

nejvice ovliviiuje intenzita
amanagement pldy

Zhutnéni pidy .

Zakryvani pidy .

Kontaminace pidy . .

Hlavnim faktorem je lidskd Cinnost

Zasolovani pidy .
Desertifikace .
Zaplavy a sesuvy .
Ztrita biodiverzity v pfipadé, 7e klimatické Pouze na trovni ekosystému -
podminky ovlivni kombinace klimatickych podminek
fungovani ekosystému a lidskych aktivit

Obrdzek 4: Vyznamnost klimatu jakoZto jednoho z hlavnich uréujicich faktord u jednotlivych druhd

degradace pldy (prevzato z Stolte et al., 2015)

Socialné-ekonomické faktory

Socialné ekonomické faktory pfimo i nepfimo ovliviiuji jednotlivé Cinitele zpUsobujici
degradaci pudy. Na socialné-ekonomické faktory se pfimo vazi i politické nebo
planovaci nastroje a mechanismy, prostfednictvim kterych lze ruzné ovliviiovat
degradacni Cinitele a jednotlivé faktory. Prehled téchto mechanismi je uveden

v nasledujicich dvou kapitolach — kapitola 3.3 a kapitola 3.4.

Na zakladé literatury se identifikovaly nasledujici socialné-ekonomické faktory, které
jsou pfevazneé iniciovany lidskymi aktivitami a reakci na fidici faktory degradacnich

Cinitelt:

e Rust populace — narlst populace vede ke vzniku tlaku na zvySovani produkce

potravin, coz vede k intenzifikaci zemédélstvi. S rostouci populaci nedochazi pouze
ke vzniku tlaku na produkci potravin a na produktivni pudy, ale predev§im, zde

dochazi k rapidnimu procesu urbanizace a industrializace. Tvorbou nepropustnych
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povrchu - zakryvanim pudy dochazi Casto ke ztraté produktivni zemédélské pady

(viz Obrazek 5). Obrazek 5 znazornuje hlavni tlaky, které vedou k zakryvani ptdy.

| STAV - 22 kryta pida

* doprava
' o hluk
\ .,
| TLAKY N\
[ IMPAKT ‘-
« zabor pldy, vznik umélého povrchu  2tréta produktivnf pady
: ur:am;ac? * potravinové zajisténi
suc-urbanizace s produkce biomasy
¢ nekontrolovatelna expanze méstské + Ztrita lochy bro retenci vod
zastavby (urhan sprawl) .' . povodpﬁové\‘;i';'\ko v
2 ’/ | ¢ Fragmentace krajiny ,
\ \ \_ * ztrata biodiverzity y.
e . s, ™\ :
' URCUJICI FAKTORY /
epotieba plochy pro nové domy, ( REAKCE )
stavba a rozvoj infrastruktury, |
primyslu a komerénich oblasti ., +» Omezeni zakryvani dalii pidy a pfijeti opatfeni
N | erozvoj vnitfniho mésta
erecyklace brownfieldd
\_ *znovuvyu7iti zastavéné plochy /"

Obrazek 5: Zakryvani pudy - hlavni Fidici faktory, negativni efekt a mozné odezvy (prevzato z: Prokop,

Jobstmann and Schénbauer, 2011)

Z obrazku 5 je patrné, Ze hlavnimi urCujicimi faktory pro soil sealing je potfeba novych
ploch pro bydleni, obchodni domy a rozvoj infrastruktury, coz je v pfimé vazbé
s ekonomickym rozvojem meést. VétSina socialné-ekonomickych faktord zavisi na
vystavbé, udrzbé a i samotné existenci rozvinutych a uzavienych méstskych a
pfiméstskych enklav (urbannich, sub-urbannich). Zabor a zakryvani zemédélské pudy

ma tak znaény impakt nejen na samotné hospodarstvi, ale i na spolecnost.

OvSem se samotnou urbanizaci a industrializaci neni spojeno jen zakryvani pudy, ale
dal$i navazujici negativni dopady na pudu. Napfiklad s ristem mést, téZzbou anebo
narustem cestovniho ruchu muze dochazet také ke kontaminaci pady (viz intenzivni
turisticky ruch) nebo i salinizaci. Dale s narGstem populace a rozvojem velkych mést
také dochazi k vylidihovani nékterych venkovskych oblasti, coz vede k opusténi pudy a

v nékterych pfipadech i k postupné degradaci (napf. degradace teras). Duvodl mize
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byt mnoho: chudoba, zména Zivotniho stylu, nedostatek pracovnich pfileZitosti,
nabidka-poptavka atd. S narUstem populace jsou velmi Uzce provazany zmény ve

vyuZziti krajiny (land use), jako jsou:

e Modely spotieby potravin — pozadavky spotfebiteltd, které mohou vést

k nevhodnému managementu pady (napf. ke specifikaci smlouvy o maloobchodni
nabidce, vysSi poptavka po rostlinach na biopaliva, zelena energie, solarni energie
atd.). Pfikladem negativnich nasledkd specifikace smlouvy o maloobchodni nabidce
muze byt tfeba sklizen plodiny v nevhodném pocasi. Sice se splni pozadavky dané
smlouvou, ale na druhou stranu dochazi k poSkozeni (utuzeni) pudy.

e Mechanizace, naklady na pracovni silu — nakladna manualni prace se nahrazuje

nakladové efektivnimi stroji. S potfebou mechanizace také souvisi technologicky
vyvoj. S vykonnéjSimi stroji pfichazi:
o pudni obdélavani i na svazich (vodni eroze, eroze zpracovanim pudy,
skliziiova eroze),
o narlstani vahy pracovnich nastrojd, kdy s vétSi vahou stroju dochazi
Castéji k utuzeni ornice nebo i podorni¢i. OvSem jednim z faktoru
u utuzeni plidy je i cena dané mechanizace. To znamena, zZe pokud si
farmar nemuze dovolit vlastnit svij viastni stroj, je nucen si ho vypujcit.
nevhodného pocasi.
o Uprednostiovani vétSich padnich celkd pfed drobnymi pldnimi bloky.

e Makroekonomické faktory — snizovani nakladd a cen vedouci ke vzniku rtzné

rozsahlych uspornych opatfeni. Vysledkem je tak hospodareni na vétSich pidnich
blocich, zvy3ena specializace — trzni zemédélska malovyroba, pokles tradi¢niho
hospodareni zabyvajiciho se jak zivo&isnou tak i rostlinnou vyrobou.

e Pachtovni smlouvy — pokud je ptda propachtovana (pronajimana) pouze na zakladé

kratkodobych anebo stfednédobych smluv, pro pachtyfe zde pak neni dostatec¢na
pobidka k dlouhodobému planovani a pfijeti adekvatnich protieroznich opatfeni
nebo vysSi pocatecni investici zajiStujici Setrné zpracovani pudy (napf. integrace
pudoochrannych technologii, integrované zemédélstvi, precizni zemédélstvi atd.).

e Socialné kulturni ur€ujici faktory také velmi vyznamné ovliviiuji jednani spolecnosti.

OvSem zde je problém, Ze tento faktor se velmi obtizZné kontextové specifikuje na
narodni Urovni, natoz na urovni EU. Obecné Ize rozliSit tfi zakladni oblasti:
o Rodinné hodnoty a pfesvédceni v hospodareni a ve vztahu k pudé: ,Je

to tak, jak to vzdy nase rodina délala“.
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o Chovani (socialni normy) ovlivnéné konkrétni referen¢ni skupinou, napf.
zemédélskym poradcem, kooperaéni skupinou/ sdruzenim, komunitou
o Spole€ensky vliv - splnéni oekavani spole¢nosti, coZ je zaloZzeno na

tom, jak se spolec¢nost stavi k ochrané a hodnoceni pudy.

Poradenské sluzby, vyména znalosti a informaci, mohou pfimo ovliviiovat samotny
pFistup zemédélskych subjektt k ochrané pldy. OvSem kvalita poradenstvi je v ramci
EU velmi rGznoroda a nejednotna. Podle Stolte et al. (2015) je zde nedostatek
bezplatného poradenstvi v oblasti ochrany a spravného managementu ze strany
statnich poradenskych sluzeb. Na druhou stranu, jak uvadi dale Stolte et al. (2015),
nékteré zpoplatnéné poradenské sluzby v oblasti zemédélstvi a lesnictvi mohou byt

Vv rozporu samy se sebou.

Skleni¢ka (2016) v tomto smyslu nové definoval vysokou miru fragmentace vlastnictvi,
jako jednu ze socioekonomickych pfi¢in degradace pudy. Tato pozadova pfiina
pusobi nepfiznivé skrze malou jistotu pladni drzby (tenure insecurity) na motivaci
zemédélcu investovat do ochrany zemédélské puidy. Skleni¢ka (2016) v rozsahlé

review dale uvadi dalSich 24 socioekonomickych pfi¢in nej¢astéjSich typl degradace

DalSimi specifickymi faktory jsou: lidmi zplsobené pozary, pramyslova &innost, dalSi

rdzné vyrobni procesy a cestovni ruch anebo rostouci naroky na vodni zdroje.

3.3 Nastroje k reSeni ochrany zemédélské pudy

Politické a planovaci nastroje ovliviiuji rizné ,padni hrozby“ (degradacni Cinitele), tim
Ze usmernuji, omezuji, zakazuji anebo podporuji jednu i vice lidskych aktivit. VétSinou
se jedna o aktivity, které nejsou z ekonomického hlediska pfili§ atraktivni pro viastniky
nebo uzivatele pudy. OvSem vétSinou nastroje vedouci ke zmirnéni nadmérnych a
nefizenych zmén ve vyuzivani pady a vyuzivani pfirodnich zdroji nejsou vzdy
z ekonomického hlediska zcela atraktivni. Tyto nastroje jsou primarné zacileny na

ochranu Zzivotniho prostfedi anebo pfirodnich zdroja.

Podle odborné literatury vénujici se rozboru EU legislativy a legislativnich nastroju ve
vztahu k ochrané pudy (viz Vrebos et al., 2017; Paleari, 2017; Rodrigues et al., 2009;
Runhaar, 2016) je stale v souCasné legislativé pfifazovan maly vyznam produk¢énim a
mimoprodukénim funkcim pady. Napfiklad v roce 2002 pFedlozila Evropska komise

sdéleni ,Smérem k tematické strategii ochrany pudy“ (Towards to Soil Thematic
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Strategy), komplexni pfistup k ochrané plidy (EC, 2002), stejné tak k ochrané vod
v ramci Vodni ramcové direktivy. Nasledujici jednani a studie (napf. Blum, Busing a
Montanarella, 2004) vedly k vydani Ramcové smérnice o pudé (Soil Framework
Directive, SFD) v roce 2006. OvSem, navzdory Parlamentu EU, vétSiné ¢lenskych statu
(EC, 2006) a védecké komunité (Jones et al., 2012) uznavajici potfebu takové
smérnice, navrh nebyl nikdy pfijat a byl oficialné stazen vroce 2014 (EC, 2014).
Duvodem nepfijeti navrhu byla blokace nékterych &lenskych statu EU — Némecko,
Francie, Rakousko, Nizozemsko a Velka Britanie, a to z duavodu subsidiarity,
nadmérnych nakladu, administrativni zatéze a technickych argumentl tykajicich se

vymezeni rizikovych oblasti (Rada EU, 2007, s. 8).

Ackoli nebyl u€inén zadny pokrok v navrhované SFD, EU schvalila nékteré strategické
dokumenty, které stanovily ambiciézni cile zemédélské politiky v oblasti ochrany pudy
a zivotniho prostfedi. Jedna se o kontaminaci pudy, ztratu pddni organické hmoty,
erozi, zaplavy, ubytek biologické rozmanitosti a nepropustné zakryvani pady. Mnohé
Z téchto cild vyzaduji, aby tyto hrozby degradace pidy byly snizeny do roku 2020-2050
(Tabulka 1 in Paleari, 2017).

Za ucelem splnéni téchto ambiciéznich cill bylo navrzeno v ramci 7. akéniho programu
pro zivotni prostfedi (7th EAP) zavedeni ustanoveni tykajicich se pldy a uzemniho
planovani (odstavec 28 EP a Rady z roku 2013a). Unie byla vyzvana k jednani v ramci
zavazného legislativnino ramce (EP a Rada 2013a, odstavec 25). Soucasné postoje k
prijeti nového legislativniho navrhu jsou stale velmi heterogenni: zatimco nékteré zemé
jsou pro prijeti (napf. Belgie a ltalie) za pfedpokladu, ze nova legislativa nebude
zbyte€né normativni, jiné (napf. Rakousko a Nizozemsko) podporuji alternativni
nastroje jako je aktualizace tematické strategie pro pudu nebo vytvofeni celoevropské
sité pro vyménu zkuSenosti a poznatkll v otazkach tykajicich se pudy (EP, 2015,
pfiloha). Na zakladé vymezenych cili je oteviena i diskuse sméfovani reformy

Spolecné zemédélské politiky (CAP).

| pfes toto vSe vysledkem stale zlstava fakt, Ze ze strategického hlediska na urovni EU
stale neexistuji pravni predpisy, které by se vyhradné zaméfovaly na ochranu pady
(Paleari, 2017) Vzhledem k prufezové povaze jsou ruzné aspekty ochrany puady
rozptyleny v mnoha oblastech politiky EU, jako je zemédélstvi, zZivotni prostredi,
regionalni politika, vyzkum a inovace atd. (viz Tabulka 2 na konci kapitoly 3). Tato
roztfiSténost je jesSté podporena skuteCnosti, ze Clenské staty jsou odpovédné za
provadéni pravnich predpisti EU ve svych vlastnich legislativnich celcich. Je to dano

tim, Zze samotné staty maji v disledku zasady subsidiarity urcitou flexibilitu
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k pfizpUsobeni legislativy statni, regionalni nebo lokalni situaci. Proto se narodni

implementace legislativniho ramce EU muze znacéné lisit mezi jednotlivymi ¢leny EU.

Napfiklad uplatiiovani evropskych nafizeni v ramci rozvoje venkova v Nizozemsku a ve
Francii vyustilo ve dva systémy (Daniel, 2008). Jeden se zamé&fuje na ochranu pfirody
a druhy se pfevazné orientuje na zemédélskou ptidu. V Ceské republice jsou nafizeni
EU implementovana v ramci kompetenci Ministerstva zemédélstvi a Ministerstva
zivotniho prostfedi, ¢imz je legislativa ovliviujici ochranu pudy roztfiSténa zejména
mezi Nitratovou smérnici, zakon &. 254/2001 Sb., o vodach a o zméné nékterych
zakonu (vodni zakon); zakonem €. 252/1997 Sb., o zemédélstvi a souvisejici vyhlasky
a narizeni vlady, zakonem 334/334/1992 Sb., o ochrané zemédeélského pudniho fondu
a nafizenimi v ramci implementace spolecné zemédélské politiky (Cross-compliance
nebo LFA).

Na druhou stranu nékteré Clenské staty maji zavedeny specifické pravni pfedpisy
vztahujici se pfimo k ptidé. Ty chrani padu pfed jednou nebo vice hrozbami najednou
(Rodrigues et al.,, 2009). Také nékteré c¢lenské staty disponuji primarni narodni
legislativou zamérfujici se vyhradné na ochranu pady, jako napf. italsky (ltalian
Government in Vrebos et al., 2017), némecky federalni pudni zakon (Blume et al.,
2016) anebo zakon ¢&. 220/2004 Z.z. Zakon o ochrané a vyuzivani polnohospodarskej
pédy (Bandlerova et al., 2016). Kdezto jiné Clenské staty, které nemaji komplexni
legislativu na ochranu pudy, disponuji pravnimi predpisy zaméfenymi na konkrétni
hrozby degradace puldy, jako je napf. vodni nebo vétrna eroze (Jones et al., 2012;
Stolte et al., 2015). Pfesto sice mnohé staty nemaji zadnou konkrétni strategii
zameéfenou na ochranu pldy pfed degradaci jednotlivymi hrozbami, ale disponuji
riznymi poltickymi a dotanimi nastroji, které pfimo nebo nepfimo ovliviuji ptdu a jeji
funkce. V CR je zakon €. 334/334/1992 Sb., o ochrané zemédélského pudniho fondu,
ktery se ovSem zabyva ochranou pady na obecné urovni a je zaméfen zejména na

vyjimani pudy ze ZPF.

3.4 Spoleéna zemédélska politika

Spole¢na zemédélska politika (Common Agricultural Policy, CAP anebo také SZP) je
jednou z nejstarSich politickych dota¢nich a planovacich nastroju v ramci EU. V dnesni
dobé patfi mezi jeden z nejvice integrovanych politickych nastroji s velkymi finanénimi

toky mezi jednotlivymi Clenskymi staty (Massot, 2016).
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Hlavni

cile Spole¢né zemédeélské politiky (dale jen SZP), které jsou zakotveny i

v Lisabonské smlouvé o fungovani EU, jsou nasledujici (European Commission, ¢l. 38,

2008):

zvySeni zemédélské produkce zajiSténim technického rozvoje a optimalniho
vyuziti vyrobnich faktort, zejména se jedna o pracovni sily,

zajisténi spravedlivé zivotni urovné zemédélské pospolitosti, a to zvySovanim
individualnich vydélka zemeédélcu,

stabilizace trhu,

zajisténi pravidelného zasobovani zemédélskymi vyrobky,

zajisténi pfiméfené ceny pro spotiebitele.

SZP se opira o dva zakladni pilife financovani:

I. pilif se zaméfuje na podporu pfijma zemédélcl. Tato podpora je poskytovana
formou tzv. pfimych plateb a opatfeni podporujicich trh. Prvni pilif je financovan
vyhradné z Evropského zaruéniho fondu - European Agricultural Guarantee
Fund, EAGF (European Commission, 2016). Po pfedchozich reformach SzP I.
pilif klade nyni vétSi dliraz na Setrny pfistup k zivotnimu prostfedi ozelenénim
(greening), podporou mladych zemédélci a podporou regionalnich trhi
s komoditami i navazujicich odvétvi. Podle MZe (2014) finan¢ni alokace pro |.
pilit pfedstavuje pro CR ro&né pfiblizné 24 mid. K&.

Il. pilif poskytuje podporu pro rozvoj venkova. Tato podpora je ve formé
Programu pro rozvoj venkova (PRV), ktery je zvelké ¢&asti financovan
z Evropského zemédélského fondu pro rozvoj venkova - European Agricultural
Fund for Rural Development, EAFRD (European Commission, 2016). Program
je dale kofinancovan z narodniho rozpoctu. V programovém obdobi 2014-2020
je jednim z novych prvku uzsi provazanost Il. pilife SZP se strukturalnimi fondy

v tzv. Spole¢ném strategickém ramci.

MZe (2014) dale uvadi, Zze kromé provazanosti Il. pilife SZP se strukturalnimi fondy

nové také dosdlo k uz8imu propojeni mezi obéma pilifi v ramci SZP navzajem. Jak

uvadi strategické dokumenty (Bandlerova et al., 2016), jedna se pfedevSim o novou

slozku

pfimych plateb. Tedy o platbu na zemédélské postupy, které jsou pfiznivé pro

klima a Zivotni prostfedi, tzv. ozelenéni (greening). Vzhledem k podmince zamezeni

dvojiho financovani je nutné tuto sloZzku zohlednit pfi nastaveni vybranych

environmentalné zaméfenych plateb (napf. agroenvironmentalné-klimaticka opatfeni -
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AEKO) a naopak prostfednictvim vybranych rovnocennych AEKO je mozné v ur€itych

pfipadech plnit podminky ozelenéni (MZe, 2014).

Tyto zasadni reformy jednotlivych pilitll SZP dle Massota (2016) vychazeji predevsim
z tzv. mid-term reformy v roce 2008 (znama také jako Health Check Fishlerovi reformy
z roku 2003). Hlavnimi inovacemi pfinesenymi touto reformou jsou (Bandlerova et al.,
2016; MZe, 2014):

e QOdstranéni vazby na produkci (decoupling) — reforma SZP odstranila vazbu
pfimé podpory na zemédélskou specifickou produkci. Nicméné nékteré Clenské
staty pozadovali zachovani pfimych plateb na vybrané zemédélské produkty.
Za ucCelem zachovani téchto plateb se zavedlo tzv. schéma jednotnych plateb
(Single Payment Scheme, SPS) neboli jednotné platby na farmu (Single Area
Payment, SAPS). V praxi to znamena, Zze zemé&délsky vyrobce ziskava jednu
platbu namisto nékolika plateb.

e Cross compliance — respektovani definovanych zakonnych pozadavku na
hospodaieni a dobré zemé&délské a ekologické podminky. Byly dodany nové
pozadavky na zachovani environmentalnich benefitt a zlepSeni vodniho rezimu
krajiny.

¢ Flexibilita mezi pilifi - umoznéni pfesunu financnich prostfedkl napf. z pfimych
plateb do programu rozvoje venkova. Financni prostfedky jsou nasledné
vyuzity na posileni programi zacilenych na adaptaci zemédélstvi v ramci
klimatickych zmén, obnovitelnych zdroju energie, zvySeni retence vody v krajiné

a vodni management, podporu biodiverzity a podporu novych technologii.

Dale, podle MZe (2014), reforma pfinesla podporu mladym farmarim, malym
zpracovatelim, rGzné programy kvality potravin a podporu rdznym skupinam
producentl (do 70 % nakladu). Nedilnou soucasti je také poskytnuti podpory pro

zavedeni poradenského systému a ucasti v ném.

K rozsahlé vefejné diskusi predlozila Evropska Komise dne 18. listopadu 2010
dokument ,Sdéleni k budouci podobé Spole¢né zemédélské politiky do roku 2020
Tento dokument obsahoval navrhy pro budouci vyvoj spoleéné zemédélské politiky a
byla jim tak zahajena diskuse s ostatnimi institucemi a s dal$imi zainteresovanymi
stranami. Vzajemné dohody na budouci podobé SZP bylo dosazeno pfiblizné po dvou

letech jednanim dne 26. ervna 2013.

Po schvaleni Evropskym parlamentem a formalnim pfijetim Radou byly v Ufednim

véstniku Evropské unie dne 20. prosince 2013 zvefejnény Ctyfi legislativni texty
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shrnujici zakladni pravni pfedpisy a pravidla SZP pro rok 2014. Tyto texty jsou
vysledkem politické dohody mezi Evropskou komisi, ministri zemédélstvi ¢lenskych

statl EU (v Radé) a Evropského parlamentu.
Hlavnimi prvky reformy jsou (Bandlerova et al., 2016, Mze, 2014):

e Zakladni platebni schéma (Basic payment scheme) - na zakladé finan¢nich
narokl pfiznanych zemédélci v prvnim roce vyuzivani rezimu a pak se kazdy
rok aktivuje zemédélcem.

e Ozelenéni (greening) — predmétem jsou platby na podporu postupl, které jsou
prospésné pro Zivotni prostfedi a klima, zejména se jedna o diverzifikaci plodin
a zachovani trvalého travniho porostu.

e Pferozdélovani plateb (redistribution payment)

e Cross compliance — zahrnuje pravidla, ktera je nutné splinit pro ziskani pfimé
platby a dalSich forem podpory. Tato pravidla se tykaji bezpe&nosti potravin,
zdravi zvifat a rostlin, klimatu a zivotniho prostfedi, ochrany vodnich zdroja,
welfare zvifat a stavu, ve kterém je udrzovana zemédélska puda. Sklada se ze
dvou hlavnich slozek, tj. povinnych pozadavkl na hospodafeni (PPH) a
standardi dobrého zemédélského a environmentalniho stavu (DZES).

e Podpora pro oblasti s pfirodnimi ¢&i jinymi zvlastnimi omezenimi (Less
Favoured Areas, LFA)

e Podpora mladych zemédélcl (payment for young farmers)

e Pravidlo postupného snizovani (degressivity)

e Integrovany administracni a kontrolni systém (Integrated Administration and
Control System, IACS) - povinny systém evidenci pfimych plateb. Ve své
podstaté se jedna o informacni systém zaloZzeny na nékolika vzajemné
propojenych databazich. Informaéni systém zahrnuje: identifikacni systém pro
platebni naroky a identifikaCni systém pokryvajici vS8echny zemédélské oblasti,
tzv. Land Parcel Identification System (LPIS), popfipadé systém pro
identifikaci a registraci zvifat (pokud se jedna o Clensky stat s prevazujici
zivoCisnou vyrobou zahrnujici pfislusna Opatieni). Cely systém tak zajistuje
jednoznacnou identifikaci zemédélce, jakoz i vSech zemédélsky obdélavanych

pozemku. Systém pokryva rovnéz zpracovani zadosti o podporu.
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Tabulka 2: Souhrnny pfehled vazeb mezi nastroji urcenych k ochrané pudy a jednotlivymi druhy degradace pudy (hlavni zdroj: Stolte et al.,
2015; Paleari, 2017)
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Legenda: + (zelena) indikuje, Ze danym nastrojem by méla byt hrozba degradace zmirfiovana; - (€ervena), indikuje negativni vliv politického nastroje; +/- (Oranzova) indikuje,
Ze dopad nastroje muze byt jak pozitivni, tak i negativni v zavislosti na aplikaci daného politického nastroje. D — zahrnuje dota¢ni nastroje; P — zahrnuje planovaci nastroje; R —

zahrnuje regulaéni nastroje. Relevance k ochrané pldy: Pf. — pfima; N. - nepfima
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4 SOUBOR VEDECKYCH STUDIi

Dizertacni prace pfedklada soubor védeckych studii (viz body 4.2 az 4.4 této kapitoly),
které prezentuji vysledky vyzkumu ve formé vytisténych c¢lankd ve védeckych
impaktovanych €asopisech. Bod 4.5 této kapitoly doplfujicim komentafem propojuje

jednotlivé védecké publikace.

STUDIE I (vlastni podil — 20%)

Skleni¢ka P., Molnarova K. J., Salek M., Simova P., Vlasak J., Sekaé P., Janovska V.
(2015). Owner or tenant: Who adopts better soil conservation practices? Land Use
Policy, 47, 253-261. doi:10.1016/j.landusepol.2015.04.017.

[F2015 - 3.253

STUDIE Il (Vlastni podil — 30%)

Jank( J., Seka¢ P., Barakova J., Kozak J. (2016). Land use analysis in terms of
farmland protection in the Czech Republic. Soil & Water Res., 11 (2016): 20-28. doi:
10.17221/163/2015-SWR

IF2015 — 0,691

STUDIE Il (Vlastni podil — 60%)

Sekaé P., Salek M., Wranova A., Kumble P., Skleni¢ka P. (2017). Effect of water
features proximity on farmland prices in the case of a landlocked country: the
consequences for planning. Soil & Water Res., 12 (2017): 18-28. doi:
10.17221/11/2016-SWR

|F2015 - 0,691
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4.1 Struény popis publikaci

Prvni studie ”Owner or tenant: Who adopts better soil conservation practices?” je
pfimo spojena s jednim z vyznamnych nastrojii k ochrané zemédélské pldy, coz jsou
standardy Dobrého zemeédélského a environmentalniho stavu pady DZES (GAEC -
Good Agricultural and Environmental Condition). Tyto standardy jsou soucasti Kontroly
podminénosti (Cross Compliance). Zajisténi hospodafeni v souladu se standardy

DZES je jednou z podminek pro poskytnuti dotaci.

Mimo standardy DZES je dalS§im vyznamnym nastrojem k ochrané zemédélského
pudniho fondu Zakon &. 334/1992 Sb., o ochrané zemédélského pldniho fondu.
Zejména se jedna o Cast Il. Zakona &. 334/1992 Sb. zabyvajici se zménou vyuziti
zemeédélské pady. S timto nastrojem jsou pfimo spojeny i dalSi dvé studie Land use
analysis in terms of farmland protection in the Czech Republic a Effect of water
features proximity on farmland prices in the case of landlocked country: the

consequences for planning.

e Owner or tenant: Who adopts better soil conservation practices?

Prvni studie se zabyva pfistupem zemédeélskych subjektl k ochrané jimi
obhospodafované pudy. Zakladni myslenkou studie je zhodnoceni pfistupu k ochrané
pudy z pohledu pachtyfe (najemce) a propachtovatele (vlastnika) zemédélské pudy pfi
souCasném nastaveni standardud DZES. V ramci studie se zjiStovalo, zda souasné

nastaveni DZES poskytuje dostatecné silnou motivaci k ochrané zemédeélské pidy.

Hodnoceny byly tfi agrotechnicka a jedno organizacCni opatfeni. Dvé z téchto opatfeni
jsou vyzadovana v ramci standardt DZES: zakaz péstovani Sirokofadkovych plodin na
svazich se sklonem nad 7° a zafazeni pudu zlepSujicich plodin do osevnich postupl
(zelené hnojeni). Zbyvajici dvé opatfeni (vrstevnicové obdélavani pady a maximalni
pfipustna délka obdélavaného pudniho bloku) jsou pouze doporu€ena, nijak
podminéna dotacemi nebo sankcemi v ramci DZES. Tudiz je zcela na hospodaficim
subjektu, zda aplikuje takové protierozni opatfeni nebo ne. Tyto proménné, vstupujici
do celkového hodnoceni, byly ziskany na zakladé analyzy digitalniho vySkového

modelu (DEM), databaze LPIS a katastru nemovitosti.
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Vysledky rozboru ukazaly, Ze propachtovatelé vyznamné Castéji pfijali jako protierozni
opatfeni zafazeni do osevnich postupl plodiny zlepSujici vlastnosti pady (1,9 x vice) a
vrstevnicové obdélavani pady (1,8x vice). Na druhou stranu, propachtovatelé oproti
pachtyfim podstatné méné uplatnili péstovani Sirokofadkovych plodin v osevnim planu
maximalni délku svahu na padnich blocich. Oproti pachtyfim to bylo v obou pfipadech

za poslednich pét let 0 2,4x méné Castéji.

Vysledky studie jednoznacné poukazuji, Zze v pfipadé standardi DZES jsou pfistupy
obou skupin (pachtyfl a propachtovatel() k ochrané zemédélské pidy témér na stejné
arovni. V zavéru lze tedy na zakladé dosazenych vysledku konstatovat, Zze stavajici
nastaveni agro-environmentalnich nastroji v ramci Spole€né zemédélské politiky je
ucinné. Nastaveni standardd DZES splfiuje ucel motivovat zemédélsky hospodafici
subjekty, aby pfijaly opatfeni k ochrané pldy zejména z divodu ziskani plné vyse

dotace.

e Land use analysis in terms of farmland protection in the Czech
Republic

V pofadi druha studie uvadéna v této praci rozebira souCasny stav ztraty zemédélské
puady ve vztahu k vyuziti pudy pro nezemédélské ucely rozSifovanim zastavéného
uzemi, tzv. Soil Sealing. Cilem studie je analyza trendu zmény hospodarského vyuziti
pady v Ceské republice a aplikace Zakona &. 334/1992 Sb., ktery definuje pét tFid

ochrany zemédélské pldy.

Analyzovano bylo obdobi 1966 — 2013, které bylo rozdéleno meznim rokem 1990 na
dvé faze. Duvodem tohoto rozdéleni byla politicka zména, ktera nastala v listopadu
roku 1989. Ta pfinesla jiné pfistupy k ochrané zemédélského pudniho fondu.
PfedevsSim po roce 1990 nastal vétSi tlak na zménu vyuziti zemédélského pudniho
fondu, ktery pfichazel s rozvojem zastavby novych logistickych center, primyslovych
hal a rozSifovani obytnych zén. Data pro analyzu byla Cerpana z databaze
katastralniho Ufadu a ze statistickych rogenek Ceského statistického Gfadu. Analyza
byla provedena pro celou Ceskou republiku a zvlast pro pét vybranych okresu:
Havlickav Brod, Klatovy, Olomouc, Praha — vychod a Znojmo. Pro okres Znojmo se

provedla i analyza aplikace Zakona €. 334/1992 Sb.

Ve studii se pouZilo rozdéleni do kategorii vyuZziti pady dle Zakona €. 256/2013 Sb., o

katastru nemovitosti: zemédélska pada (orna puda, vinice, chmelnice, sady, zahrady,
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trvaly travni porost), lesni pida, vodni plochy a zastavéné uzemi a jiné vyuziti. Trend
ve vyuziti pady se stanovil linearni regresni analyzou, kdy do rovnice jako zavislé
proménné vstupovaly socioekonomické faktory, implementace planu (plany spoleénych
zafizeni, uzemni plany, plany povodi), zemédélska plda vyjmuta za ucelem nové
stavby nebo rozSifeni stavajici dopravni infrastruktury. Jako nezavisla proménna pro
regresni analyzu byl pouzit ro€ni indikator variability jednotlivych kategorii pro vyuziti

pudy (Boolean Indicator, Dummy Variable).

Rozbor zmény vyuziti paddy ukazal, Ze za sledované obdobi 1966-2013 doslo
k vyraznému ubytku orné pudy v priméru 8 500 ha/rok. Na druhou stranu v ostatnich
analyzovanych kategoriich vyuZziti pudy doslo k navySeni. Nejvice v kategorii ostatni
plochy (3630 ha/rok) a lesni plochy (1470 ha/rok). Mezi lety 1966 — 1990 dochazelo
k nejvétSimu ubytku ploch v kategorii trvaly travni porost, ale také i k mirnému ubytku
orné pldy. Kdezto v tomto obdobi se podstatné zvétSily vodni plochy, lesni plochy a
zastavéné uzemi. V druhém sledovaném obdobi, tj. po roce 1990, je situace mirné
opacna. Doslo k rapidnimu narustu trvalych travnich ploch a velmi vyraznému ubytku
orné pudy. Analyza trendu ve vyuziti pddy ma stoupajici tendenci v kategoriich lesni
plochy, vodni plochy, zastavéné Uzemi a ostatni plochy. Klesajici trend ve vyuziti pady
byl uréen u sadll a orné pldy a dale také u chmelnic, i kdyz zde do roku 1990

dochazelo k narustu.

Rozbor zmény vyuziti pady na zastavéné plochy vztazenych k jednotlivym tfidam
ochrany pud v okrese Znojmo ukazal, Zze 25% (1 331 ha) pudy nejlepsi kvality bylo
zastavéno, kdezto dle uzemnich plana bylo navrzeno pro zastavbu 175 ha. Dale 1 888
ha (39,9%) bylo vyjmuto ze zemé&délského pudniho fondu ve druhé tfidé ochrany a

nejméné v paté (9,3%) a tieti (6,2%) tfidé ochrany.

Vysledky studie poukazaly na nedostatky v evidenci katastru nemovitosti, kdy s velkou
pravdépodobni je spousta zastavénych ploch stale vedena jako zemédélsky vyuzivana
puda. Studie také potvrdila, ze Zakon na ochranu zemédélské pudy neni zcela
respektovan, coz se projevuje i v uzemnich planech, které navrhuji nejkvalitnéjsi
zemé&daélské pudy pro zastavbu. Uzemni plany ve vétsiné piipad(i zcela opomijeji tzv.

Brownfield navrhu pro zastavbu plochy, které jsou zemédélsky vyuzivané.
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landlocked country: the consequences for planning

Posledni, v pofadi tfeti studie identifikuje faktory ovliviujici cenu zemédeélské pldy pro
pfevod na jiné vyuziti nez zemédélské z pohledu trhu s realitami. Cilem studie je
testovat vliv téchto faktorll na prostorovou proménlivost cen a interpretovat tak mozny

vliv téchto faktor( v planovacim a rozhodovacim fizeni organu statni spravy.

Data pro studii byla ziskana ve spolupraci se 17 realitnimi kancelafemi plasobicimi po
celé Ceské republice. Zakladni soubor dat tak obsahoval transakce provedené
realitnimi kancelafemi v roce 2012. Celkem se jednalo o 296 transakci, z nichz jako
zavisla proménna do vypodtll vstupovala cena zemédélské ptdy (K&/m?). Celkem bylo
stanoveno 12 faktorl, které mohou ovliviiovat trzni cenu zemédélské pudy. Faktory
byly rozdéleny do tfi zakladnich skupin: (i) faktory krajinného razu (blizkost vodni
plochy; blizkost feky; pomér zalesnéni do 10 km od hodnocené parcely a scénicka
hodnota krajiny); (ii) skupina faktorl souvisejicich se zemépisnou polohou parcely
(pocet obyvatel v nejbliz§im sidle; dojezdova naroénost do hlavniho mésta; dojezdova
narocnost do krajského mésta a dojezdova doba do okresniho mésta); (iii) skupina
faktor( souvisejicich s klimatickymi podminkami lokality (pocet dni se snéhovou
pokryvkou; pocet sluneCnich dni; primérné rocni srazky). Data byla statistickymi
metodami normalizovana a poté se aplikoval obecny linearni model pro vyhodnoceni

zavislosti ceny pozemku na jednotlivych faktorech.

Vysledky analyzy ukazaly, Zze Ctyfi faktory vyznamné ovliviuji trzni cenu zemédélskych
pozemkU. Z téchto Ctyr faktor byly statisticky nejvyznamnéjsi faktory blizkosti vodnich
ploch a tok(, kdy cena pozemkUl ve vzdalenosti 1 km od vodni plochy byla 3,3krat a u
vodnich tok( 2,2krat vstSi nez u pozemkl ve vzdalenosti 5 km. DalSim vyznamnym
faktorem maijici vliv na trzni cenu zemédélské pldy je poc€et obyvatel v nejblizSim sidle.
V obcich s vice nez 1000 obyvateli byla primérna cena pozemku pfiblizné 1,9krat
vys8i nez v obcich s méné nez 1000 obyvateli. DalSim, i kdyZz nejednoznanym,
prediktorem trzni ceny zemédeélskych pozemkl je pomér zalesnéni do 10 km od

hodnocené parcely.

Vysledky studie Ize tedy interpretovat jako dikaz, Ze faktory jako je blizkost vodnich
zdroju a blizkost sidel s vy$Si populaci vyznamné ovliviuji trzni cenu zemeédélskych
pozemkl a také ochotu kupuijicich ji zaplatit. Z tohoto divodu ve vétsiné pripadu, kdy
kupujici neni velké zemédélské druzstvo, se pozemky prodaji a pFfevedou nha

nezemeédélské vyZiti (napf. rekreacni, industrialni).
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operators adopt more effective soil conservation measures than tenant-operators, and whether well-
designed agro-environmental instruments can provide sufficiently strong motivation to compensate for
the differences between these two groups.

An analysis of the level of adoption of four types of erosion control measures on 263 blocks of arable
land endangered by water erosion in the Czech Republic has proved that all measures were adopted
by owners significantly more frequently than by tenants. Compared to tenants, owners applied wide-
row crops in crop rotation schemes 2.4 times less frequently in the last 5 years, while they applied
soil-improving crops 1.9 times more frequently, Contour farming was adopted 1.8 times more often by
owners, and the slope length in production blocks farmed by owners was on an average 2.4 times shorter
than in blocks farmed by tenants. However, the study has also shown that, in cases where conservation
measures are supported by incentives based on Good Agricultural and Environmental Conditions (GAEC)
standards cross compliance, the differences in the approach to soil conservation between owners and
tenants were minimized or eliminated, due to the adoption of responsible practices by tenants. The
study has proved that a well-designed system of environmentally determined subsidies can compensate

otherwise substantial differences in the attitude of owners and tenants towards soil conservation.
© 2015 The Authors, Published by Elsevier Ltd. This is an open access article under the CC BY license

(http:/[ereativecommons.org/licenses/by/4.0/).

1. Introduction

The well-known saying “No one washes a rented car”, attributed
to several different authors, encapsulates the basic idea investi-
gated in this study. As long as there are countries where farmland
is operated mostly by tenants (e.g. 11 of the 28 EU countries), it is
important to ask whether the tenants take responsible care of this
natural resource, In the spirit of the above saying, a negative answer
can be presumed. However, this answer needs to be verified on the
basis of real data, We should know whether differences do exist
between owners’ and tenants' farming practices, and, if so, how sig-
nificant these differences are, We should also know how farmers'
decisions are affected by motivational tools, such as the European
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E-mail addresses; sklenicka@fzp,czucz (P. Sklenicka), janeckovad@fzp.czucz
(KJ. Molnarova), salek@fzp.czucz (M. Salek), simova@fzp.czucz (P, Simova),
Vlasak@fzp.czucz (I VIasak), pavel sekac@mze.cz (P, Sekac), jJanovska@fzp.czucz
(V. Janovska).
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GAEC cross-compliance standards, which support sustainable man-
agement practices on farmland. Are well designed subsidy policies
able to compensate the differences between owners and tenants?

Soil erosion as a physical process has been consistently studied
for the last two centuries {Dotterweich, 2013) by scientists from
backgrounds as diverse as geography, agronomy and engineer-
ing (Boardman et al, 2003). However, the causes of this physical
process are firmly rooted in the socio-economic, political and cul-
tural environment in which the land users operate (Stocking and
Murnaghan, 2001), which is a fact not taken into account in the
majority of soil erosion studies (Boardman, 2006).

Farmers’ decisions to employ practices leading to soil conser-
vation, rather than to soil degradation, can be divided into three
categories according to their motivation: farmers' voluntary deci-
sions based on their values, decisions motivated by economic
incentives, and decisions determined by legal restrictions. In tradi-
tional agricultural societies, voluntary soil conservation was the key
to long-term survival, and episodes of increased soil degradation
generally marked a significant setback to the human population
(e.g. Pregill and Volkman, 1999). In some parts of the world, such
as the Mediterranean uplands (McNeill, 2002), this effect was less

0264-8377/% 2015 The Authors. Published by Elsevier Ltd, This Is an open access article under the CC BY license {htrp://creativecommons.org/llcenses/by/4.0/ ).
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pronounced as the soils are degraded more slowly. In other places,
notably the tropics, soil degradation tends to be much faster, lead-
ing to an immediate and dramatic effect on agricultural yields.
Therefore, unless sustainable alternatives were found, the pop-
ulations quickly ceased to grow (Henley, 2008). In the Central
European region, farming within traditional small-scale field pat-
terns (Sklenicka et al., 2009; Skalos et al., 2012) was relatively
effective in soil conservation (Kovaf et al,, 2011),

In the present day, a number of methods are available (o
increase short-term agricultural production, regardless of possible
long-term effects on the soil quality. The decision to employ soil
conserving practices, at the expense of immediate financial gain, is
therefore a complex one, influenced by a number of factors. Some
authors (e.g. Low and Michal, 2003) argue that “ties to the land”
are critical in the farmer's decision to protect the soil, and that
land which has been owned and farmed by a family for several
generations is much more likely to receive long-term erosion con-
trol measures. Similarly, Stocking and Murnaghan (2007) note that
security of land tenure affects farmers' decisions in a similar way,
and Hardin [1968) discusses the “tragedy of the commons”, point-
ing out that common property resources are the most vulnerable
to degradation. Ervin {1982) has also demonstrated better use of
soil conservation practices by owner operators than by tenants, On
the other hand, Boardman et al. (2003) state that in the developed
world, there is no evidence that owners conserve soil better than
tenants. They hypothesize that this could be due to the high level
of land tenure security for tenants,

Stocking and Murnaghan (2001) also emphasize the role of the
location of impacts of soil conservation measures, Practices which
incur benefits or eliminate costs on-site (on the farmer's land) are
much more likely to be employed voluntarily than those with an
impact that occurs off-site (McConnell, 1983). For example, silting
of rivers and water bodies, and also mud floods, are perceived as a
cost to society, not to the individual farmer (Schuler et al., 2006),
and are therefore less likely to be mitigated voluntarily by farmers.

Off-site impacts are therefore often the primary concern of pre-
vention and mitigation measures employed by governments and
conservation agencies (Evans, 2002; Fullen et al, 2006, Kutter
etal, 2011). These include (1) mandatory measures, which regulate
environmental damage using reinforcement mechanisms such as
fines or withdrawal of farming subsidies; (2) voluntary incentive-
based measures, which provide financial incentives to provide
environmental benefits beyond the level established by mandatory
measures; and (3) awareness-raising measures, aiming to edu-
cate land users in best management practices (Kutter et al, 2011).
Frequently, a combination of these approaches is used to achieve
optimal results (Anderson and Thampapillai, 1990). It also needs to
be noted that schemes which are formally based on incentives can
in some cases have restrictive aspects. For example, 40% of farmers
who participated in the first stage of the Sloping Land Conversion
Programin China felt that their participation was imposed on them
by the authorities (Wang and Maclaren, 2012).

In the EU, incentive-based measures have a long tradition, and
overviews by Boardman et al, (2003) and Fullen et al. (2006) report
mostly measures of this type. Boardman et al. (2003) state that
farmers in the developed world are predominantly influenced by
economic incentives, and Myers and Kent {1998) note that the
extent of this influence has in some cases contributed to environ-
mental degradation,

Voluntary incentive-based measures often form parts of
regional development policies. These policies have formed a basis
for many cases of conservation success in Europe, including a sub-
stantial reduction in soil erosion due to a change from autumn
to spring ploughing in Norway (Lundekvam et al, 2003), mit-
igation of harmful sheep grazing practices in Iceland (Arnalds
and Barkarson, 2003), and greater farmer involvement in soil

conservation schemes in Belgium (Verstraeten et al, 2003) and
the Netherlands (Spaan et al,, 2010). In recent years, a large pro-
portion of soil conservation incentives have been paid within
the EU Agri-envirenmental programmes and as Natural Handicap
payments to farmers in less favoured areas (Kutter et al., 2011).
Although the acceptance of these programmes is often ambigu-
ous (Macilwaim, 2004), measures facilitated by the incentives have
already contributed significantly to soil conservation in the EU (e.g.
Van Rompaey et al,, 2001; Schuler and Sarttler, 2010).

Mandatory soil conservation measures have traditionally been
embodied in the legal systems of the individual EU countries, and
there was a high level of spatio-temporal variability in the 20th
century. For example, while Western European countries such as
Germany, the United Kingdom and Denmark have fewer but more
stable mandatory soil conservation regulations (Boardman and
Poesen, 2006), post-communist countries such as the Czech Repub-
lic, the Slovak Republic and Hungary experienced a rapid change
from heavily regulated to almost unregulated land management in
the 1990s (Dostal et al., 2006; Cebecauer and Hofierka, 2008). While
the mandatory measures implemented under communist regimes
were production-oriented rather than conservation-oriented, and
had many negative impacts on soils and on the landscape, rapid
deregulation without adequate replacement also contributed to
soil degradation in many places (Janecek et al,, 2002).

In 2005, the EU Common Agricultural Policy was supplemented
by mandatory cross-compliance standards to prevent negative
environmental impacts of agriculture. The issue of water soil
erosion is addressed mainly by the Good Agricultural and Envi-
ronmental Conditions standards GAEC 1 and GAEC 2, applied to
agricultural parcels listed in the Land Parcel [dentification System
as arable land. The following summary lists the conditions of GAEC
1 and GAEC 2 valid in the Czech Republic and relevant for the pur-
poses of this study.

GAEC 1 defines soil conservation measures on arable parcels
with a slope greater than 77, Applicants for farming subsidies on
this type of land are required to sow a subsequent crop after har-
vest or to apply one of the following measures: (1) The stubble
of the harvested crop is left on the block of land or part thereof
at least until November 30th, unless this is contrary to GAEC 2
requirements on plots strongly endangered by erosion. (2) The land
remains ploughed or tilled for the purposes of water absorption at
least until November 30th, unless thisis contrary to GAEC 2 require-
ments on plots strongly endangered by erosion. These measures are
minimum requirements leading to a reduction in soil erosion and
runoff, as well as to a decreased risk of flooding and related damage.

The main aims of GAEC 2 are to protect soil against water ero-
sion and to reduce both direct impacts of erosion and indirect
impacts caused by flooding and muddy floods. The GAEC 2 stan-
dard addressing the issue of erosion on strongly endangered soils
was accepted on January 1st 2010, and since July 15t 2011 the stan-
dard has been extended to slightly endangered soils. The issue of
soil erosion is addressed by regulating the crop species grown on
vulnerable land and the agrotechnology that may be used.

Applicants for farming subsidies {direct payments within Pil-
lar 1) on land classified as strongly endangered by erosion are
required through cross-compliance not to grow wide-row crops
on this land, i.e. maize, potatoes, beetroot, broad beans, soy, sun-
flower and sorghum. Cereals and rape seed crops are to be planted
using soil protective technologies. For cereal crops, these measures
are not required where the crop is sown into protective clover or
grass-clover undersow, On slightly endangered soils, the applicant
is required to grow wide-row crops only with soil protective tech-
nologies. These conditions do not need to be met where the area
of endangered soil is less than 0.40 ha, provided that the wide-
row crops rows are oriented along contour lines, with maximum
divergence of 30°, and that below the endangered area there is
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an adjacent belt of agricultural land at least 24 m in width, which
interrupts all drain lines intersecting the endangered area with
wide-row crops. On this belt, the applicant is required to establish
grassland, perennial fodder crops or other crops with the exception
of wide-row crops.

The goal of this study is to answer two fundamental questions:
(1) Do land-owning farmers treat their own property more respon-
sibly than tenant farmers? (2) Do agri-environmental instruments
that support sustainable farming practices {in our case, GAEC) pro-
vide sufficiently strong motivation to compensate any differences
between owners and tenants?

2. Material and methods
2.1. Data collection

The basic spatial unit, to which all variables are related, is a pro-
duction block registered in the Land Parcel Identification System
(LPIS). The 263 production blocks used in this study were chosen
by stratified random selection within the Czech Republic. The selec-
tion includes only blocks which are endangered by water erosion
and are in the Slightly Endangered or Strongly Endangered cate-
gories, according to the GAEC typology. The primary classification
into these categories within LPIS was performed using the USLE
method with medified € and P factors (Wischmeier and Smith,
1978) by the Research Institute for Soil and Water Conservation in
Prague for the Ministry of Agriculture, The stratification of random
selection consisted of applying predetermined criteria to provide
equal representation for each of the country's 13 administrative
units (the Prague Capital Region is excluded from our study, as the
proportion of farmland in this region is negligible), for both types
of land users (owners and tenants), for various size categories of
farms, and also for the five growing regions that occur in the Czech
Republic, based mainly on climatic and soil conditions.

In order o avoid data sets of spatially correlated data, the min-
imum distance between two nearest blocks was set to 5km. This
also guarantees that no more than 1 block is situated in any munic-
ipality. Other types of erosion risks are not considered in this study,
as they are only a marginal cause of land degradation in the Czech
Republic,

The explained variables indicate four ways in which a farmer
can affect erosion control of arable soil (Table 1), Two of these vari-
ables reflect the inclusion or exclusion of crops relevant for soil
erosion in crop rotation within a 5-year period, 1.e. on the one
hand wide-row crops (WIDEROW) that increase soil loss, includ-
ing maize (Zea mays), potatoes (Solanum tuberosum), beetroot (Beta
vulgaris) and sunflower (Helianthus annuus), and on the other hand
soil-improving crops (IMPROVE), which have a positive impacl in
this sense, and among which we have included clovers (Trifolium
spp.), alfalfa (Medicago sativa), hairy vetch (Vicia villosa), Hungar-
ian vetch (Vicia pannonica), common vetch (Vicia sativa), blue lupin
(Lupinus angustifolius) and pea (Pisum sativum). The values for these
two variables were established based on personal interviews with
farmers. Each of the crops listed above was recorded as “used" if it
was included in the crop rotation as a main crop or as a catch crop,
as defined by GAEC, on the respective production block at least once
in the years 2009-2013.

The next two explained variables express the farmer's choice to
interrupt the runoff strip length on the slope of the production block
using agrotechnical, technical or combined measures (slope length
of production block -~ LENGTH, m), and to reduce water erosion
by contour farming (CONTOUR). Contour farming involves prepar-
ing the land, planting, and cultivating a crop along the contours of
a field to reduce erosion, increase water infiltration, and control
runoff water, The values of both of the variables were derived from

a combination of a digital elevation model (Fundamental Base of
Geographic Data of the Czech Republic on scale of 1:10,000) and
orthophotographs. The lines of the uninterrupted slope were cre-
ated and measured to obtain LENGTH values for each production
block. Contour farming was recorded where in at least 75% of the
area of the block arable land was cultivated along contour lines,
with maximum divergence of 30",

The explained variables were tested for the effects of two predic-
tors. The first was Character of Farming Subject (FARMING), which
indicates whether the farming subject is himself the owner of the
farmed blocks, or whether the subject is a tenant. To determine
whether a block is farmed by the owner or by a tenant, we com-
pared the data from LPIS with data from the Land Register. Cases
where these two alternatives are combined, and where one pro-
duction block includes both parcels owned by and parcels rented
by the farming subject were omitted. The second predictor, taken
from the LPIS database, expressed the slope of the production block
(ANGLE,") classified into two categories, as slopes up to 7° and
slopes above 7°. This division reflects the GAEC erosion control
standards. In slopes up to 7°, only GAEC 2 erosion control stan-
dards are relevant, whereas in slopes above 7 both GAEC 1 and
GAEC 2 principles are applied. The version of GAEC 1 and GAEC 2
valid in 2009-2013 has been used in this study.

2.2. Statistical data processing

For each of the tested farming approaches (response of the farm-
ers) we analyzed a separate model, in which we were particularly
interested in the effect of interaction (stated as the third term in
the model) between two fixed predictors, farming subject (owner
versus tenant) and Mean Slope Angle of Production Block (<7°
or >77), suggesting that there may be different trends in farming
approaches on steep slopes versus moderate slopes between own-
ers and tenants, In the analysis of farming approaches, including
applications of wide-row crops, soil-improving crops and contour
farming, we used generalized linear models with a binomial dis-
tribution of the response variables (GLMp;qom ). We analyzed the
effects of predictors on the slope length of the production block
using a general linear model with a log transformed explained
variable to approach its normality (GLMg,,sian ). The models were
performed in R release 3.0.3 (R Development Core Team, 2010),
P=0.05 was adopted as the level of statistical significance.

Because disproportions in block sizes and numbers of blocks
with steep slopes between owners and tenants might cause the
results to be misinterpreted, we first checked the differences in
block sizes and the proportion of blocks with steep slopes between
owners and tenants. All values (results) are presented as mean +SE
(standard errors) unless stated otherwise,

3. Results

We found highly significant differences in mean block size
between owners and tenants (66.4 +23.7ha and 148.4+45.1 ha,
respectively, f test: t=4.60, df=261, P<0,0001), while the propor-
tion of blocks with steep slopes did not differ significantly between
owners and tenants (Fisher’s Exact Test, P=0.07). We therefore con-
trolled the effect of predictors for block size in the models (i.e. block
size was included as first in the models and is not further presented
in the results).

The single predictor FARMING was significant in all four tested
models {Table 2). As shown in Fig. 1, there were substantial dif-
ferences in the behaviour of owners and tenants in all cases. The
results show that while in the last 5 years owners had included
wide-row crops (WIDEROW) in crop rotation schemes on just 23.6%
of the preduction blocks, tenants had included these cropsin 52.1%
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Table 1
Description of the variables used in the study.
Varlables Abbr, Data type Data source Standards of GAEC
Explanatory variables
Farming subject FARMING Owner/tenant LPIS; Land Register
Mean Slope Angle of Production Block ANGLE <77 DEM: LPIS
Explained variables
Wide-row crops in crop rotation WIDEROW Yes/no Survey with farmers Yes, in slopes >7
Soil-improving crops in crop rotation IMPROVE Yes/no Survey with farmers Yes, in slopes >7
Slope length of production block LENGTH Total slope length {m] DEM; LPIS No
Contour farming CONTOUR Cultivation following contour lines +30° yes/no DEM; LPIS; orthophotographs No

of cases. On the other hand, soil improving crops (IMPROVE) were
included by owners on as many as 69.9% of the blocks, whereas
tenants used them in just 37.4% of cases. Contour farming (CON-
TOUR) was applied as a soil conservation measure by owners on
48.3% of the blocks, whereas tenants applied this measure on just
26.8% of the blocks. The uninterrupted slope length (LENGTH) was
{mean =+ std. deviation) 113+ 69m on blocks farmed by owners,
while on blocks farmed by tenants the uninterrupted slope length
was on an average 2.4 times longer (2754253 m).

The second predictor - ANGLE - was significant for two
explained variables {Table 2), both describing the use of crops rel-
evant for soil conservation in crop rotation schemes in the last 5
years, Wide-row crops (WIDEROW) were used on slopes up to 7
on 59.5% of production blocks, whereas on slopes over 7° they were
used in 21.9% of cases. On the other hand, soil improving crops

(IMPROVE) were grown on 24.3% of blocks on slopes up to 7° and
on 73.7% of blocks on slopes above 7°,

The interactions of the two tested predictors (Farming:Angle)
were highly significant only for one explained variable -
WIDEROW. In addition, in the case of IMPROVE the effect of the
interaction was marginally non-significant (p = 0.062; Table 2). The
results show that on slopes up to 7°, tenants used wide-row crops
(WIDEROW) in 71.9% of the production blocks, whereas own-
ers used these crops in just 23.5% of cases. On slopes above 7°,
the proportion of blocks where wide-row crops were grown was
approximately the same for both groups (tenants=22.7%; own-
ers=23.7%; Fig. 2).

On slopes up to 7°, tepants only used soil improving crops
(IMPROVE, Fig. 3) on 14.9% of the blocks, whereas owners applied
these crops 3.8 times more often (on 55.9% of the production
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Fig. 1. Significant differences (P<0.0001) in the adoption of four tested soll conservation measures between owner-operators and tenant-operators on all tested production
blocks of arable land (a) wide-row crops, (b) soil improving crops, (¢} contour farming, and (d) slope length, In all four cases, owner-operators appear to adopt conservation

measures significantly more responsibly,
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Table 2

Results of models analyzing the effects of farming subject (FARMING), Mean Slope
Angle of Production Block (ANGLE) and their interaction on (A) wide-row crops in
crop rotation {WIDEROW), (B) soil-improving crops in crop rotation {IMPROVE), (C)
slope length of production block (LENGTH), and (D) contour farming (CONTOUR).
The overdispersion in binomial models was 1.14 (model A), 1.03 (model B), 1.18
{model D).

Factor Estimate SE x* Dr P
A. WIDEROW
Farming -207 0.459 15.19 1 <0.0001
Angle -2.18 0.347 3483 1 <0.0001
Farming:Angle 222 0.655 11.34 1 0.0008
B.IMPROVE
Farming 1.84 0.435 1768 1 <0.0001
Angle 2.57 0.364 63.13 1 <0,0001
Farming:Angle -1.24 0.650 349 1 0.062
C. CONTOUR
Farming 1.90 0.429 4596 1 <0,0001
Angle 0.32 0.335 1.99 1 0,158
Farming:Angle 0.26 0.620 0.18 1 0.675
D.LENGTH
Farming -0.35 0.079 407 1 <0.0001
Angle -0.13 0.060 048 1 0.086
Farming:Angle 0.14 0.011 0.27 1 0.199
[%]100
-Tenants EOwners
w +
80
” .
| .—’
0 .
SLOPES 7* SLOPE >7°

Fig. 2. The representation of wide-row crops in crop rotation schemes by owners
and farmers In the last 5 years, presented separately for blocks on slopes below 7
and above 7°, The graph distinctly shows that the differences between owners and
tenants that are significant on slopes below 7° are not evident on slopes above 7°,
where the less frequent use of wide-row crops is due to subsidy payments.
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Fig. 3. The representation of soil-improving crops in crop rotation schemes by own-
ers and tenants in the last 5 years, presented separately for blocks on slopes below
7" and above 7°.The graph distinctly shows that the significant differences between
owners and tenants on slepes below 7° are not evident on slepes above 7°, where
the more frequent use of soil-improving crops is due to subsidy payments.

blocks). On slopes above 77, this difference was substantially
smaller, with tenants using soil improving crops on 70.7% of the
production blocks and owners in 82.0% of cases.

4. Discussion

Private ownership implies not only rights and freedoms, but
also the owner's responsibilities in the management of the prop-
erty, which transfer the decision-making to the lowest level, i.e. to
the individual (farm). The owner’s rights to enjoy the benefits of
their investments create incentives towards effective utilization of
the resources (Bechmann et al,, 2008). However, the freedom to
use property may be delegated by rent or lease contracts. In these
contracts, the residual rights are maintained by the initial owner.
Skogh (2000) considers these residual rights to be the essence of
ownership, However, the concept of ownership itself always has to
be understood in the context of an individual country and culture.
Unlike in Europe, where ownership means a practically absolute
right to dispose of the land freely, including unlimited land sale
rights, in a number of African countries land cannot be sold out-
side of the community, and it therefore has no commercial value
(Hesseling, 1998).

It is evident that the more rights and freedom the owner con-
tractually delegates to the tenant, the fewer rights and the less
freedom he retains. In the context of our study, it is not only the
owner's right to benefits that are important, but above all his right
to protect his property, These two rights, however, are often in con-
tradiction. Not only the owner but also the tenant of the land is
motivated by profit. However, the owner's motivation, unlike the
tenant’s, lies not only in the instantaneous yield of the land, but
also in the value of the land as such, in maintaining and increasing
this value for the benefit of his successors, or in order to gain a bet-
ter price when the land is sold (McConnell, 1983). However, this
value, which is a long-term attribute, can be reduced by the ten-
ants in order to gain maximum short-term profit for themselves.
The long-term (permanent) value of the land is protected not only
by the contract between the tenant and the owner of the land, but
also by a number of legislative, motivational, and also cultural and
ethical measures, which the community (state) employs to protect
its natural resources, on the one hand, and the tenure rights on the
other hand. Moreover, the owner can motivate the tenant to make
long-term investments in soil conservation by increasing tenure
security (Gebremedhin and Swinten, 2003).

A number of studies have shown that insecure land tenure,
caused mainly by short-term lease contracts, does not contribute
to soil conservation (e.g. Nowak and Korsching, 1983; Soule et al.,
2000; Fraser, 2004), Economic theories predict that enhancing
tenure security should invite investments in erosion control and
soil quality (Beekman and Bulre, 2012). Soil degradation occurs pri-
marily where farmers perceive the land only as an economic asset
(Assies, 2009),

4.1. Is the owner more responsible than a tenant?

In our study, we have selected four types of erosion control
measures that can be employed by the farming subject (owner or
tenant) to control the amount of runoff from the land. Two of these
measures (wide-row crops and soil-improving crops), are required
by cross-compliance under the GAEC standards in the Czech Repub-
lic. The remaining two measures(slope length and contour farming)
are not directly mentioned in the GAEC standards. It is therefore up
to the farming subject to decide whether to implement them. It can
generally be said that all four types of measures tested in our study
were adopted in a significantly more responsible way by owners
than by tenants.
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Wide-row crops were used in crop rotation systems on land
endangered by erosion once or more times in the last 5 years
2.4 times more often on blocks farmed by tenants than on blocks
farmed by owners. This occurred in spite of the fact that cover man-
agement is one of the measures that can be most easily adopted
to reduce erosion (Renard et al, 1991). The responsible approach,
according to which wide-row crops should be eliminated or at least
minimized on blocks endangered by erosion, as these crops pro-
vide minimum cover to the topsoil, is in practice confronted by
the economic interests of the farming subject (Fraser, 2004). Wide-
row crops, in the Czech Republic mainly maize, are economically
interesting crops, especially because in the present day they are
grown not only for direct consumption or as fodder for cattle, but
also used for biogas production and for other technical products.
Entirely excluding these crops from the crop rotation system can
therefore mean a significant economic sacrifice for the farmer.

Crops improving the soil against erosion provide relatively
stable vegetation cover, protecting the soil from the impact of
raindrops. At the same time, these crops improve the quality of
the soil, making it more fertile and less prone to erosion. On
the blocks tested in this study, soil-improving crops were used
in crop rotation systems at least once in 5 years 1.9 times more
often by owners than by tenants. To put it simply, we can state
that, in our study, the exclusion of wide-row crops represents the
farmer's desire not Lo contribute to soil degradation, while the use
of soil-improving crops indicates a desire to improve the current
state of the soil. Soil-improving crops are essentially a medium- to
long-term investment in soil quality, rather than an economically
attractive commodity bringing immediate profit. Soil-improving
crops are therefore grown mostly by owners, who take the long-
term perspective of the condition and fertility of the soil into
consideration in view of their commitment to their own property.
For tenants, the perspective may be limited to the length of the lease
contract with the land owner, and it is therefore not lucrative for the
tenant to “invest™ inimproving soil fertility at the expense of imme-
diate profit. Farmers who engage in long-term soil conservation in
this sense may sacrifice immediate income for the promise of bet-
ter soil fertility and conservation (Fraser, 2004). However, tenants
often lack security that they will be able to benefit from advan-
tages brought by long-term investments, so they are motivated
rather to maximize short-term production, often at the expense
of deteriorating soil conservation and loss in soil fertility. These
conclusions are confirmed by studies from countries all over the
world, with various legal and political systems (e.g. Nowak and
Korsching, 1983; Gillis et al., 1992; Hu, 1997; Praneetvatakul et al.,
2001). In this sense, our results confirm these findings that compare
owner-operated and tenant-farmed arable land.

Similarly, contour farming as a soil conservation measure
proved to be significantly (1.8 times) more likely to be used on plots
farmed by owners thanon plots farmed by tenants, This finding s all
the more interesting because the tenants in our study farmed on an
average larger fields than owners, while according to Lichtenberg
(2004) plot size is a significant factor positively determining the
application of this erosion control measures, However, our results
indicate that, in this case, land ownership is a far stronger motiva-
tion than the additional costs associated with the implementation
of this measure, which can however bring a number of benefits,
such as more effective water management, reduction of nutrient
losses and consequent higher yields of agricultural crops (Quinton
and Catt, 2004).

Finally, the results concerning the fourth tested type of mea-
sures - slope length - also indicate more responsible use of the land
by owners, Blocks of arable land farmed by owners had 2.4 times
shorter slope length than those farmed by tenants, while, notably,
many studies found soil loss to be positively associated with slope
length (e.g. Megahan et al,, 2001; Xu et al,, 2009), and the same

relationship is confirmed by the widely used USLE cropland erosion
prediction model (Wischmeier and Smith, 1978)and its revised ver-
sion RUSLE (Renard et al., 1991). Shorter slope length usually means
higher soil cultivation costs, as it involves more frequent turning
of the tillage machinery on headlands, resulting in a higher pro-
portion of non-working rides across the farmland (Gonzalez et al.,
2004). The application of this measure therefore requires motiva-
tion strong enough to exceed the increased costs, In our case, this
motivation is created by ownership, but not by the less secure land
tenancy.

Some authors argue whether long leases provide the same
incentives as land ownership to conserve the soil. Their works
illustrate the crucial significance of the political, economic and
legislative background of the individual countries in which these
studies were performed. A certain role is also played by social
norms, as is illustrated in a study by Beekman and Bulte (2012).
While in many developing countries long-term lease of farm-
land often matches the security of ownership (Gebremedhin and
Swinton, 2003; Ndah eral,, 2014), or even exceeds itin some charac-
teristics, such as resistance to urban development (Lee and Stewart,
1983), in countries with a developed free market, ownership is
the form of land tenure that is most likely to guarantee long-term
investments in soil quality. Some studies draw similar conclu-
sions on house ownership, e.g. Buchanan (2012) states that owners
are more responsible than renters, creating more stable neigh-
bourheoods. In this sense Lumley (1997) and Walters er al. (1999)
emphasis the significance of the “desire to own land” phenomenon
as a motivation of owners towards long-term investments,

Our study regards ownership in the context of the Czech Repub-
lic as a more secure form of land tenure than tenancy. In this
country, almost 80% of farmers farm on rented land, moreover with
extremely fragmented ownership, which is one of the main drivers
of such a high proportion of tenant-operated lands (Skienicka et al,,
2014). In comparison with Western Europe, both sale prices and
lease prices of land in the Czech Republic are still relatively low
(Sklenicka et al., 2013). Tenancy contracts are usually of unlimited
duration, and they usually contain a 1- to 3-year notice period. This
time limit does not motivate tenants towards long-term invest-
ments. The uncertainty of lease contracts in the Czech Republic
currently derives mainly from the dynamically developing land sale
and rental markets, with sale prices and lease prices of farmland
growing by as much as tens of percent annually, inorder to catch up
with the several times higher price levels in Western Europe, Under
these conditions, owners are not willing to guarantee long-term
conditions of lease contracts. The diametrically different priorities
and goals for owner-operated and tenant-operated land under such
conditions are more than obvious.

4.2. Can agro-environmental instruments compensate the
differences between owners and tenants?

Not only countries with a significant proportion of land farmed
by tenants should take measures to ensure the sustainability of
land use through long-term investment in soil conservation. There
are essentially two methods for governments in these countries
to address this matter immediately — by implementing legislative
measures ensuring sufficient tenure security for land tenants, or
by introducing a system of subsidies determined by environmental
standards, addressing the farming subjects and therefore compen-
sating or minimizing the differences between tenants and owners.
Since the first method - legislative measures -~ may mean an undue
restriction of owners' rights, the second method - a system of sub-
sidies - is preferred, especially in countries with liberal market
economies, For example, the member states of the EU have imple-
mented a whole system of measures on national and regional levels
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{GAEC), offering new incentives for the adoption of soil conserva-
tion practices (Kutter et al., 2011).

The results of our study confirm very high efficiency of the
GAEC standards for two of the tested variables (wide-row crops
and soil-improving crops), albeit the effect of the interaction for
soil-improving crops was marginally non-significant. Both of these
measures are defined on the national level within the GAEC stan-
dards. On slopes over 77, the exclusion of wide-row crops, or the
use of soil-improving crops, is required in order to qualify for the
direct payments, Our results clearly show that on slopes below 77,
where these measures are not strictly required by the GAEC stan-
dards, the approach of owners, as defined by their application of
these two measures, is far more responsible. On these blocks, own-
ers used wide-row crops 3.1 times less often than tenants, whereas
soil-improving crops were used 3.8 times more often by owners
than by tenants. These numbers reflect the level of motivation of
both groups of farmers to use soil conservation measures, with-
out the effect of environmentally determined subsidies. In contrast,
on slopes above 77, the differences in the use of wide-row crops
were fully compensated, and for soil-improving crops the differ-
ences were also almost eliminated, The statistical significance of
the interaction Farming:Angle, together with the highly conclu-
sive average values provide proofl that implementation of the GAEC
principles on slopes above 7- brings positive results and practically
eliminates the differences between farming owners and tenants,
The amount of direct subsidies at the time when the data was col-
lected for this study was c. 200 EURha~!, which represents on an
average approximately 25% of the farmers' income per 1 haofarable
land in the Czech Republic. The absolute amounts of subsidies per
hectare are the same in all regions of the country, but in less fertile
areas the subsidies logically represent a significantly higher propor-
tion of the farmers’ income than in more fertile areas. The farmers'
decision to accept GAEC conditions and collect direct subsidies is
voluntary. Where the farmer does not meet the GAEC conditions in
terms of erosion control, the direct payments are reduced by up to
5%. Our results show that although the threat of such a reduction
provides sufficient motivation for most farmers to comply with the
GAEC conditions, for a small proportion of farmers this motivation
is insufficient and they would appear to consider the profit from
production to be more financially attractive than the lost propor-
tion of the direct subsidies.

The results of our study indicate that the rules are defined effec-
tively, and that the level of subsidies is sufficiently motivating for
these two types of measures on blocks strongly endangered by
erosion on slopes above 7°. However, scientific debate needs to
continue as to whether similar principles should also be imple-
mented on less endangered production blocks on slopes below 7°.
At the present time, there is a marked dichotomy in the application
of erosion control measures, where tenants, as opposed to owners,
are not motivated to make a long-term investment in soil conser-
vation at the expense of short-term profit. If these cases are not
regulated, there is a risk of ongoing soil degradation on more than
1/3 of the arable land in the Czech Republic. It is also necessary
to revise the limits and conditions of GAEC cross compliance to
include new indicators, in order to support additional soil conser-
vation measures, This would not necessarily lead to an increased
proportion of land that is declared vulnerable, Rather, the zoning
should be fine-tuned to be more effective.

The remaining two measures (slope length of production block;
contour farming) are not currently regulated by the Czech version
of GAEC. The results of our study in these two cases confirmed
significantly more responsible treatment of soil by owners than
by tenants, without a statistically significant difference between
slopes below 7° and above 7°. This is logical, since neither of these
measures is strictly required or regulated by the GAEC standards,
and we therefore cannot presume a significant difference in the

motivation towards responsible farming on slopes slightly (up to
7°) and strongly (above 7°) endangered by erosion,

Although farmers’ attitudes towards environmental policy
instruments are often ambiguous (Davies and Hodge, 2006;
Zeithaml et al, 2009), there is ongoing development and refine-
ment of these instruments to include a wide complex of
environmental principles, reflecting the assessment of the effec-
tivity of these instruments in countries with varying political and
economic orientations. For example, Amdur et al. (2011) exam-
ined the possibilities of developing market-oriented instruments
of agri-environmental policy measures in Israel, and Zheng et al.
(2015) evaluated experience from the efforts to minimize negative
environmental impact of livestock production in China. Adequate
subsidies and additional services also stand behind the willing-
ness of Swedish landowners to facilitate ecosystem services by
establishing new wetlands to reduce nutrient transport to the sea
(Hansson et al, 2012). However, a well-adjusted system of subsi-
dies based on agri-environmental schemes can only function well
if it is based on adequate legal measures and on the ability to
enforce these measures effectively (Prazan and Dumbrovsky, 2011;
Dumbrovsky et al., 2014).

The variety of political, economic, and also cultural conditions
inindividual countries and regions makes it impracticable to define
general principles for soil conservation. The mutual interactions of
restrictive and motivational measures need to be regularly eval-
uated, in order to keep fine-tuning the conditions under which
soil conservation in a given country and region will be the most
efficient.

5. Conclusions

Our study has used an analysis of the level of adoption of four
types of erosion control measures to answer two fundamental
questions: (1) Do land-owning farmers treat their own property
more responsibly than tenant farmers? (2) Do agri-environmental
instruments in support of sustainable farming practices pro-
vide sufficiently strong motivation to compensate the differences
between owners and tenants?

The results have proved that all measures were adopted by
owners in significantly more responsible ways than by tenants,
Compared to the tenants, owners applied wide-row crops in crop
rotation Schemes 2.4 times less frequently in the last 5 years, while
applying soil-improving crops 1.9 times more frequently. Contour
farming was adopted 1.8 times more often by owners, and the slope
length in preduction blocks farmed by owners was on an average
2.4 times shorter than in blocks farmed by tenants.

Only two of the four tested types of measures, concerning the
use of wide-row crops and soil-improving crops, are supported
by subsidies based on the GAEC standards. Moreover, this scheme
applies only to arable blocks strongly endangered by erosion, on
slopes above 77, The results have shown that in these cases the
differences in the approach to soil conservation between owners
and tenants were minimized or eliminated, due to the adoption
of responsible practices by tenants. In the case of these two types
of measures, the results can therefore be interpreted as proof of
the efficiency of agri-environmental subsidy instruments, which
introduce significant motivation for farmers to adopt soil conser-
vation measures, Moreover, this motivation is sufficiently strong
to eliminate the otherwise significant differences between owner
and tenant farmers,

On a broader level, our study has discussed the role of land
tenure security in achieving sustainable land use, since the results
further demonstrate the need to fine-tune the national conditions
for subsidy payments in the Czech Republic, mainly by extending
the scope of the existing instruments to blocks with low and
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medium risk of erosion. Similarly, it is necessary to revise the
limits and the conditions of GAEC cross compliance, and to include
new indicators in these standards in order to support additional
soil conservation measures.
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Abstract

Jankd J., Seka¢ P., Barakova J., Kozak J. (2016): Land use analysis in terms of farmland protection in the Czech Repub-
lic. Soil & Water Res., 11: 20-28.

The agricultural land acreage in Central Europe, including the Czech Republic, rapidly decreases. This study
presents the trends of agricultural land acreage reduction in the period 1966-2013, with respect to the 1990
milestone (political changes triggering a rapid loss of agricultural land for construction purposes). The analysis
is based on the cadastral register data. Particularly serious is the rapid reduction of arable land — 25 ha per day.
Furthermore, the actual built up area seems to be larger than show the records on the construction land in the
cadastral register. There is an obvious discrepancy between the real state and the cadastral data, so the actual
reduction of arable land in the Czech Republic may be even greater. Unfortunately, some municipalities respon-
sible for the urban planning process are obviously not interested in land protection. Based on their quality, the
Czech land protection law classifies the soils into 5 protection classes. The areas with the first and second class
soils should not be used for construction purposes. However, the study revealed the law is frequently neglected
from the part of municipalities and the areas of best quality soils have often been sealed by construction. The
present study also attempted to enumerate the financial losses from crop production associated with the land
take. The ineffective land protection is a very serious Europe-wide problem.

Keywords: agricultural land management; agricultural land protection; land take; land use change; rapid reduction of
farmland; soil sealing; cadastral register; urbanization

Soil sealing is defined as permanent covering of
the land surface by buildings, infrastructures or any
impermeable artificial material. It has been identi-
fied as a major threat in the Soil Thematic Strategy
of the European Commission (European Commis-
sion 2006), both in terms of permanent loss of soil
as a resource and for its important impacts on soil
functionality. A review by SCALENGHE and AJMONE
MARSAN (2009) summarizes the relevance of soil
sealing as an impact pathway of human activities on
the environment. The soil sealing in urban areas is
perceived as a driver of flood risks in many contexts
(PrTT 2008; MALUCELLI et al. 2014).

Despite the existence of the agriculture land protec-
tion law (Law No. 334/1992 Coll.), land protection
in the Czech Republic seems to be ineffective.

20

Very similar problems have existed in many coun-
tries. Despite a shrinking population, soil sealing
and land consumption have a rising tendency in
Europe (ARTMANN 2014a). The present land acre-
age consumed by soil sealing in Austria is estimated
at 15-25 ha per day (NEsTROY 2006). In China, for
example, Liu et al. (2015) reported that the Chinese
land policy aimed at controlling construction land
growth and preventing cultivated land loss proved to
be a double failure. The control-protection relation-
ship is not simply “control for protection,” as claimed
in official discourse; rather, farmland protection is
also a slogan and excuse used by the government to
restrain the excessive land expropriation in the urban
fringe to avoid or mitigate farmland degradation,
urban land waste, and social unrest.
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The China’s National General Land Use Plan
(2006-2020) fails to control arable land loss during
its midterm phase. More specifically, 1 657 868.82 ha
of arable land have additionally been lost due to inef-
fectiveness of the mentioned plan (Xu et al. 2015).

The greatest problem for land protection in the
Czech Republic is land take and soil sealing. The
soil is destroyed irreversibly. Possible reasons are
economic, social, and paradoxically also biologi-
cal. The main reasons are economic, because many
owners prefer an immediate profit from the land.
The quick profit from the land is given by the large
difference between the price of agricultural land
and the price of building plots. At a price 200 CZK
per m? (a rather lower price for the building plot),
the farmer would have to work for 150 years to take
the same profit, with the current subsidies for “only”
100 years (based on data of the Research Institute
of Agricultural Engineering (VUZT), http://www.
vuzt.cz/index.php?1=A37).

Many brownfields in urban areas of towns and
villages are not used for building purposes, and
are ignored, but new buildings are constructed on
“green fields”, because it is cheaper than to reclaim
brownfield sites.

The economic reasons are closely connected with
social aspects. A typical feature of today is the fading
out relationship to land and country.This fact is also
confirmed by Lokocz et al. (2011) who presented
compelling evidence that local residents’ attachment
to the rural landscape is a strong motivation for be-
ing engaged in land stewardship and preservation
efforts to sustain rural places and economies.

One of the social reasons is that land protection
is looked upon as an obstacle for business by many
people (businessmen, municipalities).

The next reason is the massive food import, and
therefore many people do not think about the pri-
mary role of land for food production. But the most
serious reason is the strong building lobby.

The typical system of expansion of towns and vil-
lages is called suburbation (industrial and residential).
It is typical for the historical development of European
towns, but currently this process is unregulated in
the Czech Republic.

The present authors agree on the fact that in the
case of land protection, the politicians operate directly
and very strongly, either positively or negatively. In
1998, facing a substantial loss of farmland in the
reform era, the Chinese government established a
highly centralized land management system to guar-

antee its capacity to meet the domestic food needs.
In order to maintain high-speed economic growth,
local governments in China made great efforts to
circumvent the stringent constraint on land use
by launching various innovative land management
schemes. Among these efforts, Zhejiang’s rewarded
land conversion quotas (RLCQ) trading scheme, a
program similar to the transfer of development rights
(TDR) in Western countries, has attracted a lot of
policy and scholarly attention (ZHANG et al. 2014).

Another reason is the paradoxical attitude of bi-
ologists (environmentalists). Many of them consider
agricultural land worthless from the biological vari-
ability point of view, which is supported by the method
for assessing the biotopes. This method focuses on
ecological quality of the environment; each biotope
is granted a specific number of points appraised in
CZK. This method was originally developed in the
Hessen region in Germany (Anonymous 1992). In
the Czech Republic, the number of points for ag-
ricultural land is very low in comparison to other
biotopes (SEJAK & DEJMAL 2003).

MATERIAL AND METHODS

The data for the examined period 1966-2013 used
in this study were taken from the cadastral register,
and also from the Statistical Yearbook of Land Soil
Resources of the Czech Republic (http://www.cuzk.
cz/Periodika-a-publikace/Statisticke-udaje.aspx).

Concerning the 1990 to 2013 period, it should be
mentioned that the political and social situation
turnover in 1989 intensified the pressure for land take
and soil sealing (new warehouses, halls for industry,
trade and also construction of new residential areas).

According to the cadastral law (Act No. 256/2013
Coll.), the Czech Geodetic and Cadastral Office
keeps evidence on several land types: agricultural
land, forest land, water areas, and also construction
land. The construction land register covers built-up
areas and courtyards and other areas. Agricultural
land includes the following land categories, namely
arable land, vineyards, gardens, permanent grassland
(meadows and pastures), hop-gardens, and orchards.

The acreages of land types for years 1993 and
2013 are presented in Table 1 (http://www.cuzk.cz/
Periodika-a-publikace/Statisticke-udaje.aspx).

The data for this study were obtained for the en-
tire Czech Republic, and also separetely for the five
districts: Havlickav Brod, Klatovy, Olomouc, Prague-
East, and Znojmo.
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For the purpose of following the trends of land use
changes, especially the conversion of agricultural land
to construction land, a regression analysis was used.

A simple linear regression is the least squares es-
timator of the linear regression model with single
explanatory variable.

The function of regression line is expressed by
the equation:

¥= Bo + le
where:

y - acreage
x —year

The exact regression line is obtained by specifying
the coefficients B and B, using the Least Squares
method:

gi(yi -Y)=0
i(yi -Y)? = min
where:

Yi — balanced value selected on the regression line
(HiNDLS et al. 2003)

To ensure that the chosen regression line aptly de-
scribes the investigated relationship, the coefficient
of determination (%) was used.

The independent variable is the year and the de-
pendent variable is the acreage of the land type.

Table 1. The acreages of individual land types for the years
1993 and 2013 (in ha)

Type of land 1993 2013

Arable land 3175 204 2993 236
Hop-gardens 11422 10 355
Vineyards 15691 19 562
Gardens 158 015 163 320
Orchards 50 409 46 393
Permanent grassland 872 269 991 523
Agricultural land 4283010 4224389
Forest land 2629 075 2661 889
Water area 158 106 163 965
:::2:5:;:;’; 127 409 131 800
Other areas 688 817 704 507
Non-agricultural land 3603 407 3662231
Total 7 886 417 7 886 619
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Because of a marked difference between the data
for the period before and after the year 1990, the data
were examined for the entire period 1966-2013 plus
various equations were calculated separately for the
period until 1990 and since 1990.

Based on the fact that the increasing use of ar-
able land for construction purposes is the primary
cause of arable land loss, the arable land changed for
construction purposes was set as a dependent vari-
able, and the factors like socio-economic conditions,
implementation of planning, arable land changed for
transportation purposes, year dummy variable were
assessed as independent variables. A fixed panel data
model was taken as the basis for constructing the
regression equation (Xu et al. 2015).

RESULTS

This study follows the trends in land use change,
especially the conversion of agricultural land to
construction land.

The supposed trend since 1966 is a steady decline
of agricultural land and steady rise of construction
land acreage. The changes of the land type acreage
for each period are stated in Table 2. The results
are also shown in Figure 1, changes of the land type
acreage before 1990 are given in Figure 2a and those
after 1990 in Figure 2b.

An interesting observation is that while the acreage
of agricultural land, especially of arable land, shows
a rapid increase, that of building land has grown just
little, not as much as would be expected considering
the visibly built-up landscape.

The authors assume there is a discrepancy between the
records in the cadastral register and reality. This means
that not every built-up area is registered as a building
plot — it may still be registered as an agricultural land.

The same fact was confirmed on the example of
five districts (Klatovy, Prague-East, Havlickav Brod,
Znojmo, Olomouc). It was found out that in the
Klatovy and Olomouc districts the building area
officially (based on cadastral data) reduces, despite
the occurrence of further built-up areas. In the Olo-
mouc district this situation can be explained, at least
in part, by a probable change in the records of land
inside the military areas. The other military areas
are now registered as permanent grassland. The data
are reported for the situation after the year 2006.
The changes are presented in Table 3.

The changes of land type acreage after 2006 are also
presented in Figure 3a (for Olomouc, Prague-East,

45



Soil & Water Res., 11, 2016 (1): 20-28

Original Paper

doi: 10.17221/163/2015-SWR

Table 2. The trends of changes of the land type acreage for the periods 1966-2013, 1966—-1990, and 1990-2013

Change of acreage (ha/year)

Daily change (ha/day)

1966-2013 R? 1966-1990 R? 1990-2013 after1990 R?
Vineyards 7200 0.83 1380 0.92 220 10.60 0.80
Gardens 410 0.96 7520 0.93 1270 M0.75 0.98
Permanent grassland 12100 0.27 V6050 0.96 16040 M6.50 0.81
Hop-gardens 133 0.36 MN20 0.93 50 V0.15 0.90
Orchards 190 0.85 50 0.10 240 V0.65 0.95
Arable land V8495 0.95 ¥3900 0.86 9100 V25.00 0.96
Agriculture land ¥5900 0.93 9060 0.98 2880 ¥7.90 0.87
Forest land MN470 0.95 M1310 0.94 MN640 N4.50 0.96
Water area N645 0.91 MN1050 0.99 N279 M0.75 0.94
Built-up areas and courtyard M85 0.92 1680 0.99 198 M0.55 0.81
Other areas 13630 0.87 MN6030 0.95 N765 MN2.10 0.43

R? = determination coefficient; M — rise of acreage; ¥ — decline of acreage

and Znojmo districts) and in Figure 3b (for Klatovy
and Havli¢kav Brod).

The next objective of this study was to ascertain if
the municipalities adhere to the soil protection law
No. 334/1992 Coll., which defines five classes of soil
protection. Soils belonging to the first and second
class are the best-quality soils, which are strictly
protected, and should be taken for construction only
exceptionally in the case of public interests (e.g. rail-
ways, roads, etc.). Medium-quality soils belong to the
third class and may be taken for building purposes,
the same as the lower quality soils in classes 4 and 5.

The situation concerning this objective was analyzed
in the town of Znojmo based on data provided by the
municipality and processed using the program ArcGIS.

The results indicate that the municipality does
not adhere to the terms given by law, and in its ur-
ban planning the protection of the best soils is not
reflected.

The reason why the higher reduction of the best
soils has been recognized consists mainly in the his-
torical settlement. The biggest towns where building
activity is the most intensive are placed on the best
soils. Another reason is the structure of the towns. It

Table 3. Changes of acreage of individual land types after 2006 in five Czech districts (in %)

Havli¢kiv Brod Klatovy Olomouc Praha Znojmo
Agricultural land -0.0261 -0.00685 -0.1335 -0.0955 -0.07419
Forest land 0.0110 0.0063 0.1944 -0.0026 0.03434
Water areas 0.0035 0.0021 -0.0003 0.0086 0.00209
Built-up areas and courtyard 0.0001 0.0011 -0.0088 0.0221 -0.00190
Other areas 0.0114 -0.0027 -0.0517 0.0671 0.03967
Table 4. Estimate of losses from agricultural activities due to land grab

Agriculture area
corn + beet potato potato + mountain total
Profit (CZK/ha) 12279 13037 4377
Area (%) 31 59 10
Land take (ha/year) 2829 5384 912
Loss/year/CZK 35 000 000 71 000 000 4 000 000 109 000 000
Loss of better quality soils
per year (CZK) 9126 119 000 000
Loss over 25 years (CZK) 2 975 000 000
23
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Figure 2. Changes of the land type acreage for the period
1966-1990 (a) and 1990-2013 (b) (in ha/year)

is inconvenient to build industrial zones and residen-
tial areas at remote locations so the building process
continues at the existing sites. Next reason is the
indifference of officials on soil quality and probably
low awareness of urban designers. The results are
presented in Figures 4 and 5.

The financial loss from agricultural production
was calculated on the basis of information about the
economic production. For the calculation, the 2014
price of winter wheat was chosen because it is the
most planted crop in the Czech Republic.

The Czech Republic is divided into four basic cat-
egories according to climate and planted crops. These

9.3% 25.3%

1*class — 1331 ha
2" class - 1 888 ha
3d class — 327 ha

4" class — 1227 ha

35.9% 5" class — 489 ha

Figure 4. Acreage of built-up areas by different soil protec-
tion classes (1-5)

02507 @ u Olomouc
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0.150 1 ¥ Znojmo

00157 (p) W Havlickav Brod
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bult-up areas and courtyard

agricultural land

forest land
water areas
other areas

Figure 3. Changes of the land type acreage in the districts
of Olomouc, Prague-East, and Znojmo (a) and Havlickiv
Brod and Klatovy (b) for the period 2006-2013 (in %)

categories consist of areas of corn, beet, potato, and
moutains. For each area, profit in CZK was calculated
according to the results of the Research Institute of
Agricultural Engineering (VUZT) (http://www.vuzt.
cz/index.php?I=A37). We may state that the agricul-
ture industry loses approximately 119 000 000 CZK
every year, it means almost 3 000 000 000 in 25 years.
This calculation was made without subsidies. The
results are presented in Table 4.

6.2% 5.1%

15.0%

1% class — 175 ha
2" class — 188 ha
3" class — 74 ha
4™ class — 30 ha
38.2% 5" class — 25 ha

Figure 5. Acreages designed for construction purposes for
the individual soil protection classes (based on the Znojmo
urban plan)
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DISCUSSION

Many European countries face the problem of a
rapid soil reduction, especially of that of better qual-
ity. In the surroundings of Madrid, likewise around
Prague, an irreversible and rapid soil loss has been
observed (RODRIGUEZ et al. 2007).

Losing the richest soils (catalogued as class A)
from the alluvial soils of the Henares River has been
reported (MONTURIOL & ALCALA 1990). A rapid
decrease of best quality soil has been observed also
in the Czech Republic where the biggest towns, with
the greatest loss of land, were founded on the best
soils (KozAKk et al. 2010).

The role of soils in supporting ecosystems and
natural capital needs greater recognition. The lasting
legacy of the International Year of Soils in 2015 should
be to put soils at the centre of policy supporting en-
vironmental protection and sustainable development
(SMITH et al. 2015). A number of large existential
environmental challenges have been recognized
for the sustainable development of humanity and
the Earth. These are Food Security, Water Security,
Energy Security, Climate Change Abatement, Biodi-
versity Protection, and Ecosystem Service Delivery
(BouMA & MCBRATNEY 2013).

When one analyses these environmental challenges
we can recognize that soil has a part to play in all of
these (HERRICK 2000).

Since the implementation of the 30-ha target project
in Germany, a decrease in land take from 130 ha per
day in 1997-2003 to 93 ha per day in 2006—2009 was
observed (ARTMANN 2014a). However, the German
Federal Environmental Agency assumes that these
trends result from the global economic crisis and its
effects on construction activities (Federal Environ-
mental Agency 2010).

Currently the Czech Republic has 147 industrial
zones, built for case of rapid industrial growth. Oth-
ers zones are planned (http://www.risy.cz/cs/vyhle-
davace/prumyslove-zony).

A mix of legal-planning and economic-fiscal re-
sponses is less efficient because of lacking economic-
fiscal strategies for protecting the soil (ARTMANN
2014a, b). Combining economic-fiscal and land use
planning instruments is supposed to be especially
efficient in reducing land take (Nu1ssL & SCHROETER-
ScHLAACK 2009). In some European countries, e.g.
Slovakia, Poland or Bulgaria, levy fees must be paid
when taking the agricultural land. The fee increases
according to the quality of the soil aiming to protect
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high quality soils (European Commission 2012). The
Czech Republic has a similar system. When taking
the agriculture land, fees are paid according to the
soil quality, too. But this system is not fully effective
because many exceptions are permitted.

Based on the results, the authors suggest that there
is a discrepancy between the records in the cadastral
register and the reality. This situation is also con-
firmed by OLBRICHOVA (2008), who pointed to a dis-
crepancy between the records of the Czech Geodetic
and Cadastral Office (CUZK) and those of the Czech
Statistical Office (CSU). Both institutions exhibit a
difference in acreage. For example, in 2004, accord-
ing to the CSU, the Czech Republic had 4 264 573 ha
of farmland, while according to the CUZK it had
4 269 218 ha. The difference makes 4 645 ha only
for the year 2004.

It should be noted that the Czech Republic is not
alone to show such data discrepancy. Bouma et al.
(1998) state that the inaccuracy of data has not only
local, but also global implications. Without proper
documentation, an accurate prognosis is unfeasible,
and so it can easily happen that the land “will disap-
pear altogether”.

This fact has also significant practical implica-
tions. All state institutions operate just with the data
provided by the CUZK (building offices, Ministry
of the Environment, Ministry of Agriculture). The
Ministry of the Environment of the Czech Republic
authorizes changes in using the farmland.

The difference in the records can be explained by
two factors. The first is the delay in the cadastral reg-
istrations, when the change inland use is announced
late (even years after the completion of construction,
or after the acceptance). In other words, the building
has been standing long, but the land has still been
registered as agricultural. The second important
factor is the information gap, when the CUZK does
not know that the land was taken off the agricultural
fund. Obligatory reports on these changes ended in
the mid-nineties and it means that the CUZK will
always register a larger acreage of farmland than
the CSU, which regularly monitors every change.
Now the farmers themselves are obliged to report
all changes accurately and truthfully to the CSU.

CONCLUSIONS

This study has pointed out the rapid and concerning
decrease of arable land acreage — 25 ha per day, i.e. ap-
proximately 40 football fields per day, 15 000 per year.
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The study also pointed out the difference between
the actual state and the state registered by the cadas-
tral register exhibiting a small increase of built-up
areas. This means that the huge loss of arable land
per day may actually be even higher.

The study confirmed that the soil protection law
No. 334/1992 Coll. is not respected in the Czech
Republic; the lands with the best credit rating soils
(1*t and 2" class protection) are used for building
purposes. The urban plannig maps calculate with
the areas of the best soils for building purposes in
the future, too.

There is an apparent lack of interest in using brown-
fields, as the building at “greenfields” sites is cheaper
than to reconstruct brownfield sites.

In the Czech Republic, a quality updated informa-
tion system registering the loss of agricultural land
is missing. The institutions protecting agricultural
land have no exact data, which would become gener-
ally acceptable arguments for tightening protection
of agricultural land.

Taking off the best soils like Chernosols, Luvisols
(KozAk et al. 2010) is very irresponsible and can
have very serious future consequences. A crucial
task for the society (not only farmers and environ-
mentalists) is to focus on water retention in the soil.
Removing land for construction purposes increases
the risk of water scarcity every day. Lack of water is
related to food production, price, availability, and
social problems.
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Abstract

Sekac P, Sélek M., Wranové A., Kumble P, Skleni¢ka P. (2017): Effect of water features proximity on farmland prices
in a landlocked country: the consequences for planning. Soil & Water Res., 12: 18-28.

Conversion of farmland to non-farm uses significantly influences the spatial variability of farmland prices. We
tested 12 factors of land prices that experienced real estate brokers indicated to be the most important deter-
minants for the conversion of farmland to non-agricultural use. Five factors can be described as landscape, four
as geographic, and three as climatic explanatory variables influencing farmland prices. Our results indicate
that the two most powerful factors in explaining the sales price per square metre were proximity to a river and
proximity to a lake. In both cases, the price of land diminished significantly with the increasing distance from
the edge of water bodies, so the prices in their immediate vicinity are 3.5 to 3.7 times higher than the prices
of similar lands more than 5 km from the edge of a water body. The other significant factors were population
size of the nearest municipality and percentage representation of forest. The fact that the two most powerful
factors indicate the distance to a river, brook, lake or pond shows how important are these freshwater features
as determinants of farmland prices in a landlocked country such as the Czech Republic, where this study was

performed. The consequences of this finding for water resources planning and management are discussed.

Keywords: agricultural land value; land market; land development; water resources planning; real estate

Prices of farmland are determined by a number of
not only agronomically important factors, such as
soil quality, water availability, distance from a farm,
land tenancy, etc., but also increasingly by prospects
for future land development (PLANTINGA & MILLER
2001; SKLENICKA et al. 2015). A number of non-agri-
cultural attributes associated with farmland support
the speculative character of transactions wherein the
buyer intends to develop the land, most frequently for
commercial, residential or recreational purposes, and
is willing to pay a premium to obtain the farmland.
BARNARD (2000) determined that non-agricultural
factors account for approximately one-quarter of
the average market value of the U.S. farm real estate.

The most frequently mentioned characteristics of
farmland real estate affecting conversion to non-agri-
cultural uses are proximity to a settlement (GUILING

18

etal. 2009), distance to a metropolitan area (NAYDE-
NOV 2009; SKLENICKA et al. 2013), soil quality and
parcel size (SKLENICKA et al. 2009; ZEITHAML et al.
2009), quality of the infrastructure and accessibility
(STEwWART & LiBBY 1998), and size of the adjacent
settlement or local population (GUILING et al. 2009).
These factors generally support all of land uses for
future non-agricultural purposes whether they are
residential construction, recreational purposes, or
commercial construction.

In addition, there are a number of additional char-
acteristics that describe amenities sought by those
interested in land for recreational purposes and which
support traditional or less traditional recreational
activities. In this sense, factors affecting the quality
of the environment can also be of great importance.
Attributes characterizing the levels of water and air
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pollution are mentioned the most, while soil less
frequently. FEENBERG and MiLLs (1980) pointed
out that environmental pollution control has both
primary and secondary benefits, if evidence sug-
gests serious diseases to be linked with the quality
of environment.

The attractiveness of an area for recreation or resi-
dential development is also determined by climatic
characteristics. Their influence cannot be generalized,
as this differs for summer vs winter recreation, but
it will differ also according to geographic position
and other factors (e.g. HORNA 1995). MIECZKOWSKI
(1985) was among the first to apply general climatic
findings about human comfort to the specific ac-
tivities related to recreation and tourism. PERRY
(2000) confirmed that changes of temperatures and
precipitation due to overall climate change were of a
great importance for tourism in the Mediterranean
region. MIECZKOWSKI (1985) proposed an equation
for calculating a tourism climatic index for outdoor
recreational activities, which includes such variables
as temperature, amount of sunshine, amount of pre-
cipitation, and wind characteristics. AMELUNG and
VINER (2006) subsequently confirmed the influence
of this index in both negative and positive respects.

Land prices are also determined by factors empha-
sizing landscape characteristics. Such characteristics
include e.g. the presence of water features like a river,
stream, lake or pond (AcHARYA & BENNETT 2001;
JENNINGS 2007), distance to forest or its proportion
in a the vicinity of a parcel (PUKKALA et al. 1995),
value of wildlife habitats or natural resources (Mi1T-
TENZWEI et al. 2010), scenic value of the surround-
ing landscape, or attractive views of the landscape
(MooNEY & E1SGRUBER 2001). Practical valuation
of a scenic view is mentioned by GOETGELUK et al.
(2005) in a case wherein the seller of a large property
divided it into several smaller ones so that all would
have a lake view preserved. In maritime countries,
the distance from the seaside or important shore
sites as harbours and beaches cannot be overlooked
(RusH & BRUGGINK 2000).

The goal of this study was, in cooperation with
experienced real estate brokers, to identify the fac-
tors relevant to farmland conversion for recreational
purposes and to test their influence on the spatial
variability of land prices at the parcel scale in a land-
locked country with a rugged topography, in this
case the Czech Republic. The secondary goal of this
study was to interpret how the findings might impact
courses of action made by local and state decision

makers within the context of water resources and
landscape planning policies.

MATERIAL AND METHODS

Data collection. To collect data, we cooperated
with 17 real estate agencies operating in all of the
fourteen regional administrative units of the Czech
Republic. The dataset used in this study included all
transactions carried out by these 17 agencies during
2012 in which just one parcel or a group of adjoin-
ing parcels was sold. In the non-included transac-
tions, the price reflected various characteristics of
the parcels sold, and it would therefore have been
impossible to determine the influence of individual
factors. All transactions included in the sample took
place between a willing buyer and a willing seller.
There were no distress sales or transactions between
co-owners, as all these circumstances could influ-
ence the price in manners which would be difficult
or impossible to assess.

The dependent variable in our study was Farmland
Price (CZK/m?). The selling prices were determined
from 296 transactions executed during 2012 through-
out the Czech Republic. The collected data was
evenly distributed across the country (not locally
concentrated) in order to represent the entire range
of its natural and socio-geographic heterogeneity.

Twelve price predictors for these parcels were
chosen for further analysis, of which five can be
described as landscape-amenity, four as geographic,
and three as climatic explanatory variables in relation
to farmland prices. Seventeen experienced real estate
brokers contributed to their a priori selection, such
that only those amenities which according to their
professional opinion most affect the recreational at-
tractiveness of an area were selected. These factors,
their data type, data sources, means, and ranges are
presented in Table 1.

By overlaying the cadastral map with current or-
thophotomaps and working within the GIS envi-
ronment (Arc GIS 9.2), the variable Lake Proximity
(LAKE) was determined as the shortest direct dis-
tance between the edge of a given parcel and the
nearest lake (minimum area of 1 ha) or pond. The
variable River Proximity (RIVER) was measured in
an identical way, as the shortest distance between
the edge of a parcel and a river or stream embank-
ment (all parcels in the flood zone of a river where
construction is prohibited were excluded). We also
calculated the variable Forest Percentage (FORPERC)
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Table 1. Description of explanatory variables used in the study

Data mean

Variable Abbreviation Data characteristics Data source &
(range min—max)

Landscape variables

orthophotographs, maps

o shortest distance from edge of parcel 4 4.1
Lake proximity Ll to bank of nearest lake or pond (km) o Ofﬁce for Surveying, (0.1-13.5)
Mapping and Cadastre
. orthophotographs, maps
River proximity RIVER e ff""‘ edpeaf paicel of the Office for Surveying, S
to bank of nearest river or stream (km) : (0.1-13.0)
Mapping and Cadastre
: orthophotographs, maps
Forest percentage FORPERC ~ Pereentage of forest ina 10 km range of the Office for Surveying, 280
from the parcel (%) 3 (2.0-68.0)
Mapping and Cadastre
legal protection for nature i _
Landsc'ape PROTECT or landscape at parcel location databageof t.he Ministy yeg=67
protection of the Environment no =219
(yes/no)
typology of scenic value increased = 79
Scenic value classification of landscape scenic value of landscapes of the Czech -
SCENIC 5 ¢ i average = 170
of landscape (increased/average/decreased) Republic according to Mu- decreased =37
RANSKY and NAUMAN (1980) B
Geographic variables
Municipality INHAB population size of nearest database of the Czech 2998
population municipality (n) Statistical Office (1-67 543)
GIS of the Czech Ministry
Travel time CAPIT travel time by car from location of Transport, maps of the 139.8
to capital city of parcel to capital city (min) Office for Surveying, (35-289)
Mapping and Cadastre
GIS of the Czech Ministry
Travel time REGIO travel time by car from location of Transport, maps of the 47.7
to regional capital of parcel to regional capital (min) Office for Surveying, (5-113)
Mapping and Cadastre
GIS of the Czech Ministry
Travel time DISTR travel time by car from location of Transport, maps of the 24.7
to a district town of parcel to a district town (min) Office for Surveying, (3-56)
Mapping and Cadastre
Climatic variables
Number of days number of days with snow cover Ui CZ.eCh 56.6
: SNOW 4 Hydrometeorological
with snow cover exceeding 1 cm (1) 3 (31.1-145.5)
Institute
Number of summer number of days with maximum databaseof the CZ.ECh 41.6
SUMMER g 5 Hydrometeorological
days temperature exceeding 25°C (1) . (6.1-66.4)
Institute
Mean annual PRECIP mean annual precipitation (:?t?it;:eﬁ;:lgzs;}l‘ 400.0
precipitation 1961-1990 (mm) 4 Rl (281-704)
Institute
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as the proportional representation of forest within a
10 km range from each parcel. Using map databases
of the Ministry of the Environment for the Czech
Republic, we determined whether each parcel was or
was not located in the protected area of a National
Park or a Protected Landscape Area (PROTECT).
The scenic value of the landscape (SCENIC) was
determined by using a methodology referred to as
landscape typology prepared for the entire territory
of the Czech Republic by MURANSKY and NAUMAN
(1980). This typology distinguishes three specific
types of landscape (natural, cultural, man-modified)
and three specific levels of scenic value (increased,
average, or decreased). This allows one to classify as
many as nine landscape typological units that evalu-
ate both the physical as well as the visual attributes
of a specific landscape. Municipality Population
(INHAB) was determined from a database of the
Czech Statistical Office as the number of inhabitants
of the nearest village or town, as the settlement in
the Czech Republic is almost entirely nucleated. The
values of the predictors Travel Time to Capital City
(CAPIT), Travel Time to Regional Capital (REGIO),
and Travel Time to a District Town (DISTRICT) were
calculated as the travel time by car to the centres of
these cities. These calculations were based on vector
data from the Czech Ministry of Transport covering
roads of all categories with speed limits.

To take into account relevant climatic character-
istics with a view of the attractiveness of an area for
summer and winter recreation and human comfort for
recreational activities, the following three variables
were determined from the databases of the Czech
Hydrometeorological Institute: number of days with
snow cover exceeding 1 cm (SNOW), number of
summer days with mean temperature of 25°C and
higher (SUMMER), and mean sum of precipitation
from May to September (PRECIP).

Data analysis. Linear modelling was applied to
reveal the driving factors influencing farmland prices
across the Czech Republic. As we had no such de-
tailed data justifying the use of hedonic models with
precisely specified and reliable variables, we used the
most general form — linear modelling — to analyze the
possible predictors of farmland prices rather than a
specific hedonic approach that would require solu-
tions of complicated partial differential equations
in order to fully characterize market conditions and
equilibrium. Knowledge as to the general effects of
the selected predictors provides opportunity for
further detailed economic evaluation of the selected

factors using hedonic models and an opportunity
to decompose the price of the items into separate
components that determine the price.

First, we checked the normality of all continuous
variables to be included in the model. While REGIO
and DISTR were normally distributed (Kolmogo-
rov-Smirnov test, both d < 0.08, P > 0.1), logarith-
mic transformation was applied to Farmland Price,
RIVER, LAKE, and INHAB to normalize the data
(Kolmogorov-Smirnov test, all d < 0.07, P > 0.1). A
correlation matrix presenting relationships among all
continuous variables revealed a strong dependence
of the three climatic attributes (r = 0.68 for SNOW
and SUMMER, r = 0.58 for SNOW and PRECIP)
whereas all remaining relationships were character-
ized by r < 0.5. Therefore, SNOW was included into
the analysis to represent also SUMMER and PRECIP.

The effects of the 10 fixed predictors and their first-
order interactions were included into the null model
and, afterwards, nonsignificant variables (P > 0.05)
were eliminated step by step, using backward selection
procedure to achieve a minimum adequate model.
Chi-squared tests were applied to assess the contribu-
tions of particular terms to the model deviances and
to calculate statistical significances (a being set to
0.05). Software R 2.12.0 (R Development Core Team
2010) was used for computations of a generalized
linear mixed-effect model (GLMM, ‘Imer’in R pack-
age ‘Ime4’) with normal error distribution to test the
effects of the included variables on Farmland Price.
The GLMM framework was applied to account for the
proximity of localities within regional administrative
units by including the regional administrative units
as a random effect.

RESULTS

All transactions included in this study were de-
nominated in Czech crowns (CZK). The exchange
rate (both in 2012 and currently) is 1 EUR =~ 26 CZK.
The average sale price was 39.59 CZK/m?, and prices
ranged from 4.00 to 202.00 CZK/m?.

Four of the 10 fixed variables proved to be highly
significant predictors of farmland prices (P < 0.0001).
Three of them were landscape variables (RIVER,
LAKE, FORPERC) and one was a geographic vari-
able (INHAB). The effects of the remaining fixed
predictors and all interactions were not statistically
significant. Table 2 lists statistical significances of all
tested variables and interactions on Farmland Price
included in the model.
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RIVER is the most powerful predictor of farmland
prices variability (Figure 1a). The variable for proxim-
ity to a river shows declining prices with increasing
distance to a river. The mean price of a parcel up to
1 km from the river (44.8 CZK/m?) is 2.1 times higher
than the mean price of parcels situated more than 5 km
from a river (21.6 CZK/m?). An even greater differ-
ence in mean price was determined for the second
strongest predictor, LAKE (Figure 1b). Again in this
case, proximity to a lake shows decline in prices with
increasing distance to a river. The mean price of a
parcel up to 1 km from a lake or pond (71.9 CZK/m?)

Table 2. Results of the model presenting the predictors and
their interactions which contributed significantly (P < 0.05)
and non-significantly to the variance in farmland prices

Predictor df X P
LAKE 1.6 53.000 < 0.0001
RIVER 1.6 44.590 < 0.0001
INHAB 1.6 35.081 < 0.0001
FORPERC 1.6 15.742 < 0.0001
CAPIT 1.7 3.1797 0.075
PROTECT 1.8 2.2059 0.138
REGIO 1.9 10114 0.315
SNOW 1.10 0.3510 0.554
DISTR 111 0.8064 0.369
SCENIC 212 1.4225 0.491
SCENIC: SNOW 2.14 1.4839 0.476
SCENIC:INHAB 2.16 22617 0.323
SCENIC: DISTR 2.18 21239 0.346
PROTECT:SNOW 1.20 0.8745 0.350
SCENIC: LAKE 221 0.8972 0.639
PROTECT:REGIO 1.23 0.1985 0.656
PROTECT:INHAB 1.24 0.1642 0.6851
SCENIC: CAPIT 2.25 1.3574 0.507
SCENIC: RIVER 227 1.0633 0.588
PROTECT:RIVER 1.29 0.0020 0.965
PROTECT:LAKE 1.30 0.1180 0.731
SCENIC: REGIO 231 0.1696 0.919
PROTECT:FORPERC 1.33 0.5197 0.471
PROTECT:CAPIT 1.34 0.2806 0.596
SCENIC: FORPERC 2.35 0.0254 0.987
PROTECT:DISTR 137 0.0375 0.847

df — degree of freedom; for abbreviations see Table 1
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is 3.3 times higher than that of a parcel situated more
than 5 km (22.0 CZK/m?) from a lake or pond. The
population size of the adjacent municipality (INHAB)
is also a strong predictor of farmland prices. The
results show a strong trend toward mounting farm-
land prices along with increasing population of the
adjacent municipality (Figure 1c). In municipalities
with more than 1000 inhabitants, the average land
price is approximately 1.9 times higher (INHAB >
1000; mean = 55.9 CZK/m?) than in municipalities
with fewer than 1000 inhabitants (INHAB < 1000;
mean = 28.9 CZK/m?). Another significant predictor
was FORPERC, although the effect of this predictor
on farmland prices is ambiguous (Figure 1d). The
remaining variables and their first-order interactions
as shown in Table 2 were not significant at P < 0.05.

DISCUSSION

Proximity to water features and other factors.
Only four of the ten tested predictors of the spatial
variation of farmland prices were found to be sta-
tistically significant, while three of them comprise
landscape factors and one is a geographic factor.
None of the defined interactions of these predictors
proved to be significant.

The most significant factor affecting the variabil-
ity in farmland prices is proximity to a river, where
we determined a clear gradient of decreasing land
price with increasing distance from the river em-
bankment. While in the vicinity of the river (within
500 m from the bank, but outside a flood zone),
farmland was sold for an average of 74.7 CZK/m?, at
a distance exceeding 5 km from the river it was only
21.6 CZK/m? These differences can be due mainly
to a willingness to pay for a location in the vicinity
of the river, and particularly in cases where there is
active speculation as to the conversion of farmland
into non-agricultural use. Especially conversions for
construction and use for residential or recreational
purposes generally motivate buyers to pay for a river
view or to be in the vicinity of a river enabling such
recreational activities as fishing, canoeing or swim-
ming (HENDERSON 2010).

The willingness to pay prices for land in the vicin-
ity of rivers up to several multiples of those for other
lands nearby cannot be ascribed to agricultural use
characteristics and higher fertility, as the relatively
steep gradient in land price does not correspond to
the gradient of soil fertility. This interpretation is also
supported by the fact that residential and recreational
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houses also are more strongly in demand in the vicinity
of rivers and command higher prices than do more
distant properties (KULSHRESHTHA & GILLIES 1993).
The natural character of the river and its surroundings
also plays an important role, as shown by the study
of MOONEY and E1SGRUBER (2001). Conversions to
industrial or other construction land in the vicinity
of a river cannot be substantiated as explanations,
inasmuch as the law and its impact on land use plan-
ning ensure that obtaining permissions for industrial,
commercial or warehousing structures in the vicinity of
rivers is complicated and has low probability of being
approved, especially due to rather strict limitations
within the protective zones along rivers.
Speculative purchases of farmland for future devel-
opment can also explain the high variance in prices
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associated with the next factor: proximity to a lake or
pond. Similarly to the proximity to a river, here the
price gradient rapidly decreases from the mean price
of 82.5 CZK/m? at a distance of less than 500 m from
the water feature to a mean value of 22.0 CZK/m?
at a distance of more than 5 km from a lake or pond.
The explanation for the price gradient will be similar
here as in the previous case. While the price levels for
other lands nearby but more distant from the water
body are almost identical in both these cases, in the
case of still-water features there can be observed a
willingness to pay by approximately 10% more in
the vicinity of a standing water feature than in the
case of parcels near rivers. This higher price can be
theoretically explained by the higher recreational
potential of lakes and ponds for swimming during the

(b)
3

log LAKE

d 3

log FORPERC

Figure 1. Effects of four predictors (all P < 0.0001) on farmland prices: (a) proximity to a river shows declining prices
with increasing distance to a river; (b) proximity to a lake shows declining prices with increasing distance to a lake;

(c) municipality population indicates increasing price with increasing number of inhabitants; (d) forest percentage is

statistically significant but ambiguous as to its explanation
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summer, as they provide a safer and higher-quality
resource and allow a wider range of recreational
uses (diving, sailing etc.) in comparison to rivers
(JENNINGS 2007).

The importance of the two factors relating to wa-
ter features for the variance in the market prices
of farmland indicates how crucial are these water
features for buyers in the Czech Republic. They are
willing to pay on average nearly four times more for
farmland in the vicinity of rivers, lakes or ponds.
This emphasis on water features is understandable
in a landlocked state, as shown by works of other
authors (e.g. ACHARYA & BENNETT 2001). Accord-
ing to numerous authors, proximity to the sea is an
important cause for heightened market prices for
land and houses, recreational houses, rentals and
housing expenditures (e.g. RusH & BRUGGINK 2000;
NAYDENOV 2009). In maritime states, the presence
of the sea usually increases the value of real estate
more than does the presence of a lake or river. Judging
from the steepness of the land price gradient and the
results of the previously mentioned foreign studies,
the absence of sea in the case of the Czech Republic,
as a landlocked country, is apparently much more
markedly compensated by the larger role of such
freshwater features as rivers, streams, lakes, and
ponds. This is reflected by the substantially higher
prices commanded for farmland in the vicinity of
water features in comparison to values for otherwise
similar lands in the vicinity.

Even though a number of studies present the view
that the presence of a water feature constitutes the
reason for a willingness to pay more for real estate
in its vicinity (BENDER et al. 1997), it is an interest-
ing fact that in our study the factor representing the
scenic value of the surrounding landscape was not
statistically significant. A study by SvoBopova et al.
(2012) may provide an explanation for this apparent
contradiction. The authors found that the presence
of a water feature in an evaluated landscape is the
main reason for the public’s higher visual prefer-
ences. In other words, a landscape without water
features that was evaluated by experts (MURANSKY
& NaumAaN 1980) as a landscape with increased
scenic value can be thus evaluated at the general
level. In the case of selecting real estate intended for
recreational or residential purposes, the presence
of a water feature can play an important role in the
preference of the buyer.

Itis a legitimate question whether the importance
of the vicinity of a water feature is founded on its
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potential role as a water source for the irrigation of
farm crops, and therefore whether it reflects a purely
agricultural function. This interpretation (in contrast
to the study by e.g. FAux and PERRY 1999) is not
confirmed due to the fact that the interaction with
the variable Total Rain Precipitation between May
and September was insignificant. This means there
was no difference in the influence of the proximity
of water features on the price of farmland in more
arid vs humid areas. The reason is probably that in
the Czech Republic the problem of drought in agri-
culture is not as limiting as in some other countries,
which also is demonstrated by the low rate of using
irrigation for agricultural production. According to
the Ministry of Agriculture of the Czech Republic,
irrigation occurs on less than 1% of the country’s
farmland. Currently irrigation is rarely used in the
Czech Republic, and generally only on the most
fertile lands and predominantly for special crops.

The third most important factor behind the spatial
variability of farmland prices proved to be Munici-
pality Population. Our results confirmed a positive
influence of population size on farmland prices in-
crease. This result can also be interpreted with regard
to the speculation on the conversion of farmland
mainly to land for construction, as the higher prices
of farmland adjoining larger municipalities imitate
the higher prices of land for development and for
family houses (LivaNis et al. 2006). In this case,
however, the variability in farmland prices can also
be explained by a stronger competition between
potential local buyers in larger municipalities and
the upward pressure this competition has on prices
(GUILING et al. 2009). The possible explanation that
the presence of a larger city increases the attractive-
ness of an area for recreation due to possibilities for
cultural activities, shopping and the like also merits
consideration.

The last significant variable is the proportion of
forest in an area within 10 km from the sold parcel.
This least powerful of the statistically significant
predictors has an ambiguous effect. Despite our
effort to find an interaction that would explain the
behaviour of this predictor, we did not succeed. We
suggest it to be the result of an interaction between
the FORPERC variable and some undetected factor.
Perhaps in some regions (such as in largely deforested
areas where forests are rare and thus attractive) the
trend is positive and prices are increasing while
elsewhere it is the opposite, which is to day where
open sites might be attractive (e.g., in mountainous
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areas). Likewise possible is that the influence differs
for various types and forms of forest. For example,
CHO et al. (2008) determined that deciduous and
mixed forests, larger forest blocks, and smoothly
trimmed and man-made forest patch boundaries
are more highly valued. Therefore, in contrast to a
study by BENDER (1997), the assumption of increas-
ing land price with decreasing distance to forest was
not confirmed in our study. Future research might
examine the preference for, and the impact of mixed
forest species composition upon real estate transac-
tion prices of adjacent land parcels.

Unexpectedly, the three climatic variables did not
significantly influence land prices and also their
interactions with other variables were not signifi-
cant in any of the models. The expected influence
of selected climatic factors that characterize the
attractiveness of a location from the perspective of
weather for recreation, and mainly during the periods
of summer and winter vacations, was not confirmed
despite the results of other studies which maintain
that climatic factors comprise the prime motivation
for mass leisure travelling (e.g. HORNA 1995).

Nor was any influence confirmed in the cases of
three geographic variables that characterize travel
time to the national capital, regional capital, or dis-
trict town. Although the results have shown that the
variability of land prices is significantly influenced
by the size of the nearby municipality, in contrast to
the research findings of McDoNALD and McMiL-
LEN (1998), we did not confirm the importance of
timely accessibility to larger cities. It appears that
those interested in buying land thus probably prefer
immediate vicinity of larger cities with adequately
high-quality services over commutes to large cities
with higher-quality services but requiring longer
commutes.

The statistically significant factors reflect attributes
in common for buyers who want to convert farmland
to some of the following uses: residential construction,
individual recreational buildings, mass recreational
sites (e.g. guest houses, hotels, camps, sporting and
ski areas). Continuation in agricultural production
with added functions, such as agro-tourism in par-
ticular, can also be considered. The data used in our
study cannot discriminate between the purposes for
which the properties were to be used by the interested
parties, whether for housing or recreation. Never-
theless, whether the purchases were for individual
or mass recreation as for residential purposes, the
two most powerful factors express the proximity to

a water feature. These are not important, however,
for conventional agriculture or other commercial
activities for which the buyer would have no motiva-
tion to pay multiples of average prices for the sake
of proximity to a river, stream, lake or pond. Those
who especially appreciate a view of water and the
possibility for sporting or other recreational use of
the water feature pay more.

Importance for water resources planning. Mark-
edly higher values for farmland in close vicinity to
water features create pressure for its conversion to
non-farm uses. The pressure on freshwater features
in landlocked countries is generally greater in com-
parison to coastal states, where such important shore
sites as harbours and beaches attract much greater
attention from developers (RusH & BRUGGINK 2000)
than do freshwater features.

Water features protection and planning within
land-use plans currently focus primarily on the water
features themselves and their shore zones. However,
lands within close proximity to water features have
certain specific functions. Some of these are gener-
ally not projected into increased market prices for
land (e.g. infiltration zones for runoff from fields,
floodplain zones, ecotones). It is the recreational and
residential functions that are decisive for increased
land prices. These two functions are not only con-
ditioned upon the proximity of water features but
largely also upon visual connection to them (AcHA-
RYA & BENNETT 2001; JENNINGS 2007). This means
that intensive construction or other unsuitable use
of lands within close proximity or adjacent to water
features can negatively impact the price of other
land that is farther from the water. In this light, it is
necessary at the local scale to analyze areas within
the viewshed of the water features so that they are
well visible from as large an area as possible in their
broadest surroundings.

The use of water features should be decided not
solely by their owners or users, but also by the stake-
holders in relation to the lands in the wider area
or even by the local community as a whole. Such a
broadly defined area should be considered in plans
as a single landscape zone, and its design and use
should be planned comprehensively while considering
its connection to the surrounding areas. Similarly,
in planning new water features within a landscape,
it is appropriate to select the locations with a view
to the existing and future development plans of the
surrounding area. A new water feature in a landscape
can entirely change the presumptions for further use
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of an area. In particular, it can markedly increase the
recreation potential of the area and, similarly, the
residential attractiveness of the location. For that
reason, it is only right that the owners and users of
land in the wider area surrounding the future water
feature participate in planning such new features. As
in the case of a favourable design and implementation
the value of their lands could increase. In keeping
with their involvement in the public-participatory
process, local landowners may also take an interest
in financing the construction of the new feature and
other related works (e.g. construction of amenities
and landscaping in the vicinity of the feature).

When considering the higher value for parcels of
land that in the future will have visual connection
with the new water feature or access to water, upon
agreement with the landowners it is possible to real-
locate parcels within a wider area (GOETGELUK et
al. 2005) so that the increase in value is reflected in
the lands the owners of which financially supported
the construction of the new water features, or in the
lands the municipality is interested in. Similarly, it is
appropriate to interest the stakeholders of lands in the
wider vicinity of the water feature in revitalization,
in augmenting the capacity of the water feature, and
in modifications motivated by enhanced aesthetic
quality of the water feature, as this not only increases
the value of the water feature itself but also that of
the surrounding lands (MOONEY & EISGRUBER 2001).

From the perspective of farmland conversion, when
planning the future use of lands in proximity to wa-
ter features, it is necessary to take into account the
overall decrease and rate of decrease in farmland
within the municipality, region, and state. In this
sense, this issue should be addressed in the planning
instruments at all levels. Even though changes of
farmland to industrial, commercial or warehous-
ing uses are typically more frequently cited as rea-
sons for conversion, it is also important to protect
farmland from excessive loss due to residential and
recreational development. Water features and their
associated lands have specific positions and func-
tions in the landscape, and therefore it is necessary
to protect these even more than farmland in other
parts of the landscape.

Due to highly desirable location of land that per-
spective buyers are willing to pay for farmland near
water features, farmers are frequently unable to
compete with such prices. Protection of such farm-
land by means of statutory or planning instruments
is frequently the only possibility of defence against
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development at these locations which are at one and
the same time attractive but also environmentally
valuable and sensitive. Effective application of these
principles in farmland conservation and planning
practices is frequently constrained by a lack of con-
sistent, regularly updated land-use data at national,
regional, and local levels (WHITE et al. 2009).

CONCLUSION

In cooperation with 17 experienced real estate
brokers and based on a literature search we identified
a priori recreational amenities that affect the conver-
sion of farmland for recreational purposes and thus
determine market prices of farmland. On the basis of
296 transactions that were executed in the course of
one year in the Czech Republic, we analyzed twelve
factors, five of which can be described as landscape,
four as geographical, and three as climatic explana-
tory variables of farmland prices.

Statistical analysis of these predictors (including
their first-order interactions) resulted in significant
results in the cases of just four single variables. Our
results indicate that the two most powerful factors in
explaining the selling prices were proximity to a river
and proximity to a lake. In both cases, the price of
land diminished significantly with increasing distance
from the edge of a water body, so the prices in their
immediate vicinity are 3.5 to 3.7 times higher than
are the prices of a similar land situated more than
5 km from the edge of a water body. The steepness
of this land price gradient on the one hand and the
results of the cited foreign studies relating to the
proximity to seaside on the other indicate that the
absence of sea in the case of a landlocked country
is apparently more substantially compensated by
the larger role played by these freshwater features.
This is reflected in the substantially higher prices
commanded for farmland in the vicinity of water
features in comparison to averages or to values for
similar land more distant from water.

The other significant factors were population size
of the nearest municipality and the percentage of for-
est. The results show a strong trend toward farmland
prices increasing along with increasing population
of the adjacent municipality. In municipalities with
more than 1000 inhabitants, the average land price
isapproximately 1.9 times higher than in municipali-
ties with less than 1000 inhabitants. Although the
percentage of forest was determined to be a statisti-
cally significant factor, its effect on the variability
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of land prices was not unambiguous and we did not
manage to interpret it.

When planning at the local level, it is also appropri-
ate to delineate zones of heightened attractiveness for
development on farmland. Increased farmland value
due to the vicinity of a water feature should have an
important role in this definition. Such analyses are
mostly not incorporated into the relevant planning
instruments, however, and therefore the function of
thearea in the vicinity of water features is insufficiently
valued and consequently taken into account in the
design for future land use (SKLENICKA et al. 2014).

Unfortunately, the delineation of such zones cannot
be generalized, as their spatial variability depends on
a great many factors. Within the analytical parts of
land-use plans, therefore, we recommend to evaluate
the attractiveness of farmland in the broader vicin-
ity of water features on an ad hoc basis from the
perspective of their conversion to non-agricultural
uses. The results of this analysis should be projected
into the final designs for future use of the area, and
especially at the local level in all forms of planning.
We believe that a specific attention should be dedi-
cated to areas with such attractive lands.

Land-use plans, master plans, and other forms of
landscape planning should be closely linked with water
resource plans. The current practice, however, quite
frequently allows the plans for individual activity areas
to present narrow interests that are not integrated
with other issues into a unified and functional whole.
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4.5 Komentare k publikacim

V uplynulé dekadé vyrazné vzrostl tlak k ochrané zivotniho prostfedi, zejména
zemeédélského plidniho fondu a téma ochrany pudy se stalo soucasti politické agendy.
Prostfednictvim iniciativy Mezinarodniho roku pldy v roce 2015 uznala Valna hromada
OSN vyznam pudy jako zaklad pro rozvoj zemeédélstvi, zakladni funkce ekosystému a
predevsim jako zaklad pro produkci potravin (UN, 2014). Sou¢asné Clenské staty FAO
jednohlasné schvalily novou Svétovou pldni chartu béhem 39. konference FAO
v ramci niz byla také vypracovana prvni svétova zprava o stavu svétovych pldnich
zdroju analyzujici vS8ech osm hlavnich hrozeb (FAO, 2015). Nicméné, komplexni
ochrana pudy v politice Zivotniho prostfedi explicitné neexistuje a to jak na urovni EU
(Vrebos et al., 2017; Paleari, 2017), tak v CR i na Grovni statu.

Slibnym krokem ke sjednoceni této roztfisténosti pravnich predpist, planovacich a
dotacnich nastroju zajistujicich ochranu pudy byl navrh Pudni tematické strategie.
Evropska komise navrhla cestu k tematické strategii ochrany pldy zaloZzenou na
rozliseni sedmi funkci paddy a osmi hlavnich hrozeb degradace pudy. V ramci
sestavovani navrhu tematické strategie technicka pracovni skupina pro vyzkum
vymezila pfiblizn& 200 prioritnich oblasti vyzkumu v kontextu dynamického pfistupu
DPSIR (viz Obrazek 6). Obrazek 6 zobrazuje obecné schéma tzv. DPSIR pfistupu
k nastavovani politickych a planovacich nastroji. DPSIR pfistup rozliSuje mezi
ur€ujicimi (Fidicimi) faktory (Driving forces, D), které vytvareji rizné tlaky (Pressures,
P) a nasledné vSe dostane do néjaké faze, &i stavu (State, S), ktery sam o sobé vytvafri
odezvy daného systému (Impact, I). Tyto odezvy vzdy vyzaduji reakci, Cili odezvu
(Responses, R) systému (Blum, Blsing a Montanarella, 2004). Jak Blum, Busing a
Montanarella (2004) dale popisuji, DPSIR pfistup umoznuje nalézt odpovédi na klicove

otazky ve smyslu porozuméni komplexu pudniho systému:

- D: Jaké jsou urcujici (Fidici) faktory zpusobujici dany problém?

P: Jaké natlaky na sledovany systém vytvafreji tyto faktory?

S: Do jakého stavu se dostane systém pfi daném tlaku prostfedi? Jaké jsou

mezni hranice?

I: Jaky je dopad na dany systém pokud se dostane do urcitého stavu?
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- hustota osidleni (izemni planovani, pracovni pfileZitosti)
- vyvoj krajiny (krajinné planovani, zména vyuziti pldy)

PRIMARN{ OCHRANA
- Opatfeni proti suchu
- Narodni/regionalni politka k ochran& plidy

Reakce

R’ .

Ridici faktory DRUHOTNA OCHRANA

- Reforma programi na podporu zemédé&lstvi
- Specifické regulativy nebo direktivy

- turisticky ruch
- primysl, energetika,
téiba surovin

- zména klimatuy, pfirodni
udalosti (sucho, povodné NEPRIMY
atd.) - Zmény ve velikosti a rozloZeni populace regionu/oblast
- Ztréta biodiverzity, zména klimatu, vodni stres

PRIMY
- zmény ve funkcich pldy

Y

- infrastruktura ZTRATA PUDY
- odlesfiovani, lesni pozary - zastavéni/zébor pldy (soil sealing, urban sprawl)

- tézba surovin - eroze pldy )

- zneti§tovani ovzdusi, vody a pldy - velké sesuvy pldy

- rozrlistani zastavéné plochy mést, zabor plidy .
DEGRADACE PUDY

pro primyslové haly . - ztrata organické hmoty, vyCerpéni zasob Zivin
- lokdlni &i difdani kontaminace pid . Zhutrovani plidy

- acidifikace, zasolovéni plid - biologicka degradace plid

Obrdzek 6: Organizacni nastaveni pro vyvoj nastroji a politiky k ochrané pddy (pfevzato z Blum, Biising a
Montanarella, 2004)

Na zakladé pfistupu DPSIR studie Sekace et al. (2017) v podstaté analyzuje vztah
REAKCE - RIDICi FAKTORY — TLAKY. Kdezto dal$i dvé studie — Janku et al. (2016)
a Sklenicky et al. (2015) - analyzuji vztah REAKCE — STAV.

.Reakce“ vramci pfistupu DPSIR pfedstavuje primarni a druhotna ochrana dana
legislativou, planovacimi a dotaénimi nastroji k ochrané pady. Ochranu pid v CR
zajistuji zejména zakon &. 334/1992 Sb., o ochrané zemédélského padniho fondu a ex-
ante nastroje implementované v ramci Spole¢né zemédélské politiky (SZP) v ramci

Standard( dobrého zemédélského a environmentalniho stavu (DZES).

VétSina ustanoveni nafizeni o Spolecné zemédeélské politice (EP a Rada, 2013b,
2013c, 2013d, 2013e, 2013f) je pfimo vazana na ochranu pady. Buckwell et al. (2017)
ve své studii prfedkladaji ddvody pro reformu Spole€né zemé&délské politiky, protoze i
pfes pfijata opatfeni ke zlepSeni ochrany pudy v ramci Spolecné zemédélské politiky
v roce 2015 stale dochazi ke zna¢né degradaci pud. (Vopravil et al., 2010; Stolte et al.,
2015; Panagos et al., 2015) tyto zavéry o znaéné degradaci pdd v CR potvrzuii.
Nejvétsi podil degradace zpusobuje predevSim vodni eroze (Vopravil et al., 2010,
Situacni a vyhledova zprava pdda, 2015) a zakryvani pady, jak dokazuji vysledky
studie Janku et al. (2016).
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Mezi hlavni pfFi€iny ztraty pady jejim zakryvanim - zastavovanim (soil sealing) patfi
podle Situacni a vyhledové zpravy puda (2015) relativné nizké afedni ceny pozemka. |
kdyZ podle UZEI (2016) prodejni ceny zemé&délské pldy i pachtovné za zemédélskou
padu v CR v roce 2015 vzrostly oproti pfedchozim letiim. Déle se v predloZzené zpravé
Ufedni cena pozemkl v zemé&délském pGdnim fondu je dana Zakonem &. 334/1992,
ktery na zakladé bonitni hodnoty pudy vymezuje tfidy ochrany a ufedni cenu pro
jednotlivé padni jednotky. AvSak studie Sekace et al. (2017) a vysledky studie
provedené Sklenickou et al., (2013) ukazuji, Ze v CR jsou znaéné rozdily mezi Giedni a
trzni cenou. Obé studie poukaziji na fakt, ze dal§im divodem ztraty ZPF a pfevodu na
nezemeédélskou pudu neni pouze nizka Ufedni cena, ale hraje zde svou roli i blizkost
vodnich zdroja a socioekonomicky aspekt oblasti. Vysledky obou studii se shoduji se
zjisténimi Marcos-Martineze et al. (2017), ktefi dokladaji, ze dalSimi ddlezitymi faktory
vedoucimi ke ztraté zemédélské pudy jsou nejen socioekonomické a fyziografické
faktory, ale také zde hraje dulezitou roli klimaticky faktor. Jejich studie, zahrnujici

analyzu dat v obdobi 1992-2010 z rakouského regionu, prokazala, Ze fyziografické a

Znalost faktort ovliviujici trzni cenu pldy je podle Skleni¢ky et al. (2013) dllezita
nejen pro propachtovatele pldy, ale také pro kupce pozemkd, developery a dotaéni a
planovaci nastroje. Vysledky studie Sekace et al. (2017) dale dokladaji vyznamny vliv
krajinnych a pozemkovych uUprav a uzemniho planovani na ceny zemédélskych
pozemk(. Studie Janku et al. (2016) doklada, Ze tyto dvé formy planovacich nastroja
hraji nezastupitelnou roli v ochrané zemédeélského pldniho fondu. Jedna se o nastroje
usmérfujici rozsifovani méstkych enklav a mohou vytvaret podporu pro trh s pudou.
Podle Jank( et al. (2016) prevlada nazor, ze i pouze zména pozemku v ZPF na
stavebni pozemky v ramci uzemniho planu mize mnohonasobné zvysSit trzni cenu

danych pozemka.

Rapidnim rozSifovanim ekonomicky silnych urbannich a sub-urbannich enklav dochazi
k vyraznym zménam ve vyuziti pldy v jejim blizkém okoli na jiné nez zemédeélské
(Liang et al., 2015; Janku et al., 2016; van der Sluis et al., 2016; Marcos-Martinez et
al., 2017), coZ doklada i studie Janka et al. (2016). V CR tak dochazi ke ztratam

nejurodnéjSich pud, jako jsou ¢ernozemé nebo luvizemé (Janku et al., 2016).

DalSim neméné vyznamnym faktorem ovliviiujicim ochranu pid je vlastnicka drzba.
Podle Petrzelky, Ma a Malin (2013) nebo Eskandera a Barbiera (2017) se obecné

oCekava, ze vétsi dlraz na ochranu pudy kladou propachtovatelé — vlastnici pady.
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OvS8em Petrzelka, Ma a Malin (2013) dodavaji, Ze hospodafici vlastnici maji rozdilny
pFistup k ochran& pady nez pachtyfi. Podle Zpravy o stavu zemédélstvi v CR z roku
2015 (UZEI, 2016) je podil propachtované zemédélské pady v CR jednim z nejvy$sich
ze vSech zemi EU. Petrzelka, Ma a Malin (2013) ve studii uvadéji, Ze propachtovatel
zcela divéfuje pachtyfi, jaky zpisob hospodafeni a ochrany aplikuje. V CR zajisténi
optimalnich podminek je dano pachtovni smlouvou na zakladé pudniho prizkumu
(Vopravil et al., 2016) a dale dotacni politikou v ramci Cross-Compliance a agro-

environmentalnich opatfeni.

V EU byl jeden z hlavnich mechanismi na podporu udrzitelngjSiho zemeédélstvi
zaveden reformou SZP v roce 2003 prostfednictvim takzvaného mechanismu Cross-
Compliance. Podle tohoto nového pfistupu byly platby na podporu zemédélcu
podminény dodrZzovanim norem v oblasti Zivotniho prostfedi, dobrych Zivotnich
podminek zvifat a bezpeénosti potravin. To vedlo k definici standardd Dobrého
zemédélského a environmentalniho stavu pudy (DZES, dfive GAEC), coz bylo
pavodné zavedeno nafizenim Rady &. 1782/2003 a nasledné nafizenim Rady (ES) ¢.
73/2009. Minimalizace degradace pudy erozi a zachovani pudni organické hmoty byly
dvéma pozadavky DZES, které byl povinen feSit kazdy Clensky stat prostfednictvim
narodnich/regionalnich nafizeni. DZES pro obdobi 2014-2020 zahrnuje zachovani
pudni organické hmoty prostfednictvim vhodnych postupl, véetné zakazu péstovani
Sirokoradkovych plodin na silné erozné ohrozenych plochach (DZES 6), udrzovani
minimalniho pidniho pokryvu (DZES 4) a minimalizaci hospodafeni s pldou, které

odrazi podminky specifické pro danou lokalitu (DZES 5) (EP a Rada, 2013c, pfiloha II).

Studie Skleni¢ky et al. (2015) hodnoti pfistup k ochrané pldy z pohledu pachtyfe a
propachtovatele zemédélské puady pfi souCasném nastaveni standardid DZES.
Vysledky sice ukazaly, Zze sou€asné nastaveni standardi DZES je ucinné, ale zaroven
poukazuje na potfebu rozSifeni novych nastroju k ochrané pady a zlepSeni kontrolniho
systému. Studie Skleni€ky et al. (2015) ukazala, Ze i kdyZz neposkytnuti dotaci dava
zemeédélskym subjektim dostate¢nou motivaci, stale je zde urcité procento, pro které
tato pozitivni motivace neni dostalujici. Tyto subjekty davaji pfednost finan&né
atraktivnéjSim technologiim zpracovani pady a osevnim postupim, kdy zisk prevysi
ztratu z pfimych dotaci. Janovska (2016) ve své praci konstatuje, Zze Spole¢na
zemeédélska politika EU nebyla UspéSné nastavena pro ochranu pld, i kdyz efekt
pfimych plateb a agro-environmentalnich opatfeni s greeningem ma vyznamny efekt

na zmény v zemeédelské strukture (Bartolini and Viaggi, 2013).
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Podle Paleari (2017) podil standardi Dobrého zemédélského a environmentalniho
stavu pudy DZES (GAEC), ktery je soucasti prvniho pilife SZP na obdobi 2014-2020,
ma potencial zlepsit ochranu pudy. Toto potvrzuji i vysledky studie provedené Borrelli
et al. (2016). Vysledky jejich studie ukazuji pokles o 10,8%, z 8,33 t-ha™ rok™ na 7,43
t-ha™-rok™ degradace plidy vodni erozi v diisledku pfijeti postupd zachovani DZES.
Dale podle Borrelli et al. (2016) aplikace opatfeni prvniho pilife spoleéné zemédélské
politiky na obdobi 2014-2020 vyustila v kladnou bilanci ptdni organické hmoty (SOC),
kdy pfiblizné 17% zmény pudni organické hmoty bylo zpusobeno zamezenim ztrat

v dusledku eroze pudy.

Sice vysledky studie Borrelli et al. (2016) a i vysledky studie Skleni¢ky et al. (2015)
dokazuiji efektivitu nastroji DZES, nicméné v CR je stéle vice nez 50% zemédélské
pudy ohrozeno erozi (Vopravil et al., 2010; Situacni a vyhledova zprava puda, 2015).
Studie Skleni¢ky et al. (2015) poukazuje tak i na potfebu doladéni nastaveni
narodnich podminek spolecné zemédélské politiky a také na moznost rozSifeni
stavajicich nastroji k ochrané pldy a stability krajiny. RozSifeni nastroji k ochrané
puady a zajiSténi stability krajiny by feSila narodni komplexni tematicka strategie

k ochrané pady. Tento fakt potvrzuji i vysledky studie Janku et al. (2016).

Potfeba reforem spole¢né zemédélské politiky na urovni EU je feSena v reportu
Buckwella et al. (2017). Zdlraznuji zde potfebu zahrnuti risk managementu, vice
integrovaného pfistupu k ptdé a jejiho vyuzivani a kladeni vétSiho dlirazu na trh a
poradenské sluzby. V reportu konstatuji, ze Spole€na zemédélska politika by se méla
v budoucnu zaméfovat zejména na vysledky, Cili minimalizaci nasledku klimatickych

zmeén, coz je podlozeno vysledky 5. reportu IPCC (2014).

Buckwell et al. (2017) také uvadéji, Ze v soucasnosti je az pfiliSna pozornost vénovana
neefektivnim, ekonomicky naro€nym a neadekvatnim pfimym platbam v ramci I. pilife,
které by mély byt postupem casu redukovany a zdroje pfevedeny tak, aby poskytovaly
cilenou pomoc zemeédélskym subjektim celit neoCekavanym udalostem. A dale
podpofit specifické vyzvy a zlepsit efektivitu zdroju a risk managementu. Studie Ribeira
et al. (2016) predklada vysledky dokazujici, Ze vhodné zacilené systémy v ramci
pfimych plateb mohou byt i nakladové efektivni. Zakladem je komplexni nastroj pro
urCeni zplUsobu vyuziti zemédeélské pldy, chovu hospodarskych zvifat a péstebnich
systémd, které jsou pro danou oblast potencialné uzitecné. Zacileni téchto vybé&rovych
plateb by mélo byt primarné pro rizikové oblasti. Jejich zavéry podporuji planovani
agroenvironmentalni politky SPZ na zakladé jednodussich kritérii zpUsobilosti na

urovni zemédélskych podnikd.
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Povinné nastroje a ekonomické nastroje se zdaji byt efektivnéjSi nez dobrovolné.
Nicméné, podle Runhaara (2016) se toto muze dit na ukor jejich zakonnosti. Politicka
podpora a legitimita nastroji proto jsou dulezité predpoklady pro vybér a implementaci

méné dobrovolnych nastroja.
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5 ZAVERECNA DOPORUCENI

Vysledky studii této dizertaéni prace poukazuji na fakt, Ze i kdyZ dotace podminéné
nastrojem DZES jsou efektivni, stale je potfeba rozSifeni nastroji k ochrané pady a
zajisténi stability krajiny. RozSifeni nastroji a efektivnéjSi adaptaci protieroznich

opatfeni by mohla pfinést narodni komplexni tematicka strategie k ochrané pudy.

Integrace cilt v oblasti zivotniho prostfedi do sektorovych politik, planovani a praxe je
jiz dlouho obhajovana jako slibna strategie pro podporu udrZitelného rozvoje ochrany
zivotniho prostfedi. Integraci se nejen zabrani vzajemnym nesouladim mezi

environmentalnimi a odvétvovymi cili, ale maze byt dosazeno i synergie.

Zda se vSak, ze moznym kritickym bodem je monitorovani toho, jak jsou nastroje
vyuzivany a ¢eho dosahuji na dobrovolném zakladé v pfipadé planovacich nastrojii a
environmentalnich ukazatell. Toto se tyka naslednych a prosazovani v pfipadé
povinnych krokd. V CR v tomto sméru chybi obdobna studie, jakou provedli Paleari
(2017) nebo Vrebos et al. (2017).

Z vysledkl studii také vyplyva, ze v Ceské republice chybi kvalitni a pravidelné
aktualizovany systém ubytki zemédélské puldy. Instituce zajiStujici ochranu
zemédélské pldy a podklady pro tvorbu politickych a planovacich nastroju z tohoto
dlvodl nemaji pfesné udaje, které by se daly pouzit jako zakladni argument pro
zpfisnéni ochrany zemeédélské pldy. Podle poslednich informaci se snad v tomto

sméru da v roce 2017 o&ekavat naprava.

Z vysledkl prace je patrné, Ze vyuziti pudy se neustale méni s rostoucim tlakem na
nezemédeélské vyuziti pudniho fondu. Tim tak vyvstavaji dalSi otazky, jako napf.: Jaky
je trend v soué¢asném vyuziti pudy? Jakym zpisobem se bude vyuziti pidy do
budoucna ménit? Jak mohou byt vysledky odbornych studii zobecnény pro
udrziteIné nastaveni managementu krajiny ¢i zemédélské politiky a ochrany
zemédélské pudy pred degradaci? Takovéto a podobné otazky jsou dilezité k tomu,
abychom dokazali co nejSetrnéji, ale pfitom co nejefektivnéji zachazet s timto

neobnovitelnym pfirodnim zdrojem, a tim i bohatstvim.

Velka &ast legislativy EU, véetné CR, je svym zplUsobem propojena s ochranou pldy,
zejména se jedna o legislativu zahrnujici Zivotni prostfedi, zemé&délstvi, rozvoje

regionli, dopravy (Blum, Busing a Montanarella, 2004). S rozvojem techniky a
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digitalniho zpracovani dat narusta jako podplrny nastroj pro tvorbu legislativy ¢im dal
vétsi potfeba rdznych monitoringll a evidence (Fernandez-Ugalde et al., 2016). Mezi
nejvyznamnéjsi dlouhodobé monitoringy na EU urovni se fadi projekty CORINE Land
Cover a dale LUCAS (viz Fernandez-Ugalde et al., 2016).

A ackoliv v souCasné dobé jsou k dispozici rozsahlé znalosti o jednotlivych
degradacnich hrozbach pady v ramci celé Evropy, samotna slozitost a fungovani
pudniho sytému v interakci s lidskou Cinnosti, zmé&nami klimatu a nasledné ovlivnéni
ekosystémovych sluzeb pudy — toto vSe stale jesté neni zcela objasnéno (Stolte et al.,

2015). Stavajii pfi¢iny mohou byt:

e znalosti o jednotlivych typech degradace pldy jsou roztrouseny v Cetnych
védeckych publikacich ve formé pfipadovych studii nebo ¢etnych metodik, ¢imz
je omezovan jednotny integrovany pfistup k omezeni hlavnich fidicich faktord
degradace pudy,

o stavajici reporty anebo metodiky jsou vétSinou kvalitativniho a popisného
charakteru, a neumoznuji tak vybér vhodnych ucinnych preventivnich anebo
zmirnujicich opatfeni,

e dosavadni védecké poznatky o jednotlivych typech degradace a jejich Fidich
faktorech nejsou dostate¢né propojeny s opatfenimi v navaznosti na
hospodareni s pudou, a také nejsou v dostate¢né mire realizovany koncovymi

uzivateli.

Na zavér je i tfeba konstatovat urcitou nejistotu, ktera obklopuje Spole¢nou
zemédélskou politiku, a tim i ochranu plidniho fondu do budoucna. Tato nejistota je
dnes umocnéna zejména odchodem Velké Britanie z EU — snizeni rozpoctu, resp.
pFijm0. Rovnbéz bézi diskuse nad samotnou budouci podobou a rozsahem Spole¢né
zemédélské politiky, ktera c&eli obhajobé svého vydajového ramce proti nové
definovanym prioritam EU, jako jsou obrana, migrace, bezpecnost a socialni politika.
To v8e zcela jisté ovlivni veSkeré dotacni politiky véetné komplexni ochrany pudy
vramci EU. Tato prace pfispéje jako podklad pro nasledna rozhodnuti, ktera

nevyhnutelné vyplynou.
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SOUHRN

Predkladana dizertaCni prace se zabyva tématem: Ochrana zemédélské pudy ve
vztahu k nastrojdm dotaéni a planovaci politiky Ceské republiky. Na spravném
nastaveni dotaéni a planovaci politiky zavisi motivace vlastniki ¢&i uzivatelu
zemédélské pady kjeji ochrang. V Ceské republice je primarni rovina ochrany
zemeédélské pldy uréena zakonem €. 334/1992 Sb., o ochrané zemédélského pladniho
fondu, ktery ustanovuje zakladni zasady ploSné ochrany zemédélské pldy spojené i se
zménou jejiho vyuziti. Druhym zasadnim nastrojem je zde SpoleCna zemédélska
politika (SZP).

Dizertacni prace predklada soubor védeckych studii prezentujicich vysledky vyzkumu,
ktery byl proveden vyzkumnym tymem Fakulty Zivotniho prostfedi, Katedry
biotechnickych uprav krajiny pod vedenim prof. Ing. Petra Skleni¢ky, CSc. Tento
vyzkum FeSi problémy souvisejici s faktory vedoucimi k degradaci zemédélské pudy a
reakce na ni prostfednictvim politickych nastroju. Védecké prace, které jsou soucasti

této dizertace, vznikaly postupné a jsou logicky propojeny.

Prvni studie se zabyva pristupem zemédeélskych subjektll k ochrané jimi
obhospodarované pudy. Zakladni mysSlenkou studie je zhodnoceni pfistupu k ochrané
pudy z pohledu pachtyfe (najemce) a propachtovatele (vlastnika) zemédélské pldy pfi
souCasném nastaveni standardid DZES. Vysledky ukazuji, Zze testovana protierozni
opatieni jsou pfijimana vyrazné Castéji propachtovateli nez pachtyfi. Vysledky studie
jednoznacné poukazuji, ze v pfipadé standardd DZES jsou pfistupy obou skupin

(pachtyfl a propachtovatell) k ochrané zemédélské pudy témérF na stejné urovni.

V pofadi druha studie uvadéna v této praci rozebira souCasny stav ztraty zemédélské
pudy ve vztahu k vyuziti pady pro nezemédélské ucely rozSifovanim zastavéného
uzemi, tzv. Soil Sealing. Cilem studie je analyza trendu zmény hospodarského vyuziti
pady v Ceské republice a aplikace Zakona &. 334/1992 Sb., ktery definuje pét tFid
ochrany zemédélské pudy. Vysledky této studie ukazuji, Ze zakon o ochrané pldy ¢.
334/1992 Sb. v Ceské republice neni respektovan. Bylo prokazano, Ze pozemky v 1. a

2. tfidé ochrany jsou velmi €asto vyuzivany pro stavebni ucely.

Posledni, v pofadi tfeti studie identifikuje faktory ovliviujici cenu zemédélské pudy pro
pfevod na jiné vyuZiti nez zemédélské z pohledu trhu s realitami. Cilem studie je

testovat vliv téchto faktorl na prostorovou proménlivost cen a interpretovat tak mozny
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vliv téchto faktorli v planovacim a rozhodovacim fizeni organt statni spravy. Vysledky
jasné ukazuji, ze cena pozemkU se vyrazné snizuje s rostouci vzdalenosti od vodnich
ploch. DalSimi vyznamnymi faktory je hustota zalidnéni nejblizSi obce a procentni
zastoupeni lest. Na zakladé vysledku studie se navrhuje vymezit zény zvySené

atraktivity za u€elem navyseni hodnoty zemédélské pudy.

Uzemni planovani a dalsi formy krajinného planovani by mély byt Uzce spjaty
s planovanim ve vodnim hospodarstvi. Sou¢asna praxe pomérné ¢asto umoZzniuje, aby
plany pro jednotlivé oblasti pfedstavovaly pouze uzké zajmy, které nejsou integrovany
do jednotného a funkéniho celku. Celkové vysledky vSech tfi studii ukazuji, ze i kdyz
dotace podminéné nastrojem DZES jsou efektivni, stale je potfeba rozsifeni nastroju k
ochrané pldy a zajiSténi stability krajiny. Pro rozSifeni nastroju a efektivnéjsi adaptaci
protieroznich opatfeni by mohla pfispét narodni komplexni tematicka strategie k

ochrané pudy.
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SUMMARY

This dissertation is focused on a topic: Protection farmland in the relationship to the
land use policy of the Czech Republic. Motivation of farmers to protect land is quite
depended on a correct settings of subsidy and planning policy. The first layer of the soil
protection is given by the law 334/1992 Coll., which establishes the basic principles of
soil protection in relation to changes of land use of agricultural land. The second
essential tool is implementation of Common Agricultural Policy (CAP) into Czech law
and binding system.

Dissertation is composed of three scientific research papers, which represent results of
research team at the Faculty of Environment Sciences, Department of Land Use and
Improvement, led by Professor Petr Sklenicka. This research has been focused on
problems related to the driving factors of agricultural soil degradation and responses to
it through the soil policy. Scientific papers that are part of this dissertation has been
emerged progressively and logically linked.

The initial study is aimed to evaluate different approach in adoption of degradation
control measures between two groups of farmers — land owner and tenant farmers. The
basic underlying idea of this research is evaluation of both groups in the light of current
setting of standards within Cross-Compliance. The results show that the tested control
measures are adopted significantly more often by land owners rather than tenant
farmers. Based on results of this paper, it was indicated that if control measeures are
implemented within GAEC standards, the observed differencies in approaches towards

soil protection between these two groups will be minimized.

The second study is related to the first one by evalution of current loss agricultural land
and following changes in land use pattern. It focuses on underlying driving factors and
trends in soil thread by sealing. Study is aimed to analyze this trend of agricultural land
loss in terms of the Czech law 334/1992 Coll. where the farmland is defined into five
class of land protection. Results of this study show that the farmland protection law
334/1992 Coll. is not respected in the Czech Republic. It is proven by this study that
the lands within 1st and 2nd class of protection are very often used for building

purposes.

Third, the last study, is very close related to the second study. The goal of this study is

evaluation of driving factors of land sale market. It deals with market price of land and
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compare the prices of farmland given by the law with following price given by market.
Results mainly show that the price of land decrease significantly with the increasing
distance from the edge of water bodies. The other significant factors is population size
of the nearest municipality and percentage representation of forest. Based on study
results, it is suggested to delineate zones of heightened actractiveness in order to

increase farmland value.

Land use plans, master plans, and other forms of landscape planning should be closely
linked with water resource plans. The current practice, however, quite frequently allows
the plans for individual activity areas to present narrow interests that are not integrated
with other issues into a unified and functional whole. In owerall, results of all three
studies show the fact that even if the subsidies within GAEC are effective tool in soil
degradation control, it is necessary to bring new tools to ensure soil protection. To fully

ensure this, it could bring a proposal of complex national strategy for soil protection.
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na venkové“, Brno, pfispévek: Program rozvoj venkova CR na obdobi 2014-
2020

= 2. 11. 2015 ,Konference CMSZP - Ceské zemédélstvi v horskych a
podhorskych oblastech®, Skalsky Dvur, prispévek: Spoelcna zemeédélska
politika ve vztahu k LFA

= 4. 2. 2016 ,,Debata — Konkurenceschopnost ¢ceského zemédélstvi v ramci
EU“, Praha, PSP CR, piisp&vek: Diskuze na téma, jakym zptsobem ovliviiuje
nerovnovaha mezi zivoCiSnou a rostlinnou vyrobou stav naseho zemédélstvi,
kvalitu pady a nase Zivotni prostredi

= 19.5.2016 ,,Seminai AV CR - Krajina jako zdroj ekosystémovych sluzeb*,
Praha, Akademie véd CR, pfispévek: SZP k udrzitelnému hospodaieni a
krajinotvorbé

= 2.6.2016 ,8. rocnik odborné konference Krizovatky architektury*, Praha,
pFispévek: Pfispévek SZP k udrzitelnému hospodareni a krajinotvorbé

= 5. 10. 2016 ,XIX. celostatni konference pozemkovych uprav“, Plzen,
pFispévek: Podminky opatfeni Pozemkoveé upravy v ramci PRV

SOUCGASNA CLENSTVi V ODBORNYCH PRACOVNICH SKUPINACH A RADACH

= Clen védecké rady Ustavu zemédéglské ekonomiky a informaci (feSeni odborné
¢innosti ustavu),

= Clen meziresortni skupiny VODA — SUCHO (feSeni koncepénich a
strategickych dokumentl pro vyrovnani se s dopady klimatickych zmén
zejména v obalsti hospodareni s vodou v krajing)

= Clen ,Pracovni skupiny VODA® (zpracovani koncepce efektivniho zadrzovani
vody v krajiné
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= Clen meziresortni koordinaéni skupiny pro implemantaci Evropské Umluvy o
krajiné (koordinace aktivit souvisejicich se zavadénim pravnich pfredpisl
souvisejicich s Evropskou umluvou o krajiné)

= Clen pracovni skupiny ,Zelivka* (feSeni dopadl zemédeélského hospodareni na
kvalitu pitné vody v oblasti vodni nadrze Zelivka)

= Clen centralni komise v soutézi ,Spoleéné zafizeni roku* (soutéz o nejlepsi
realizovana spolecna zafizeni roku v ramci pozemkovych uprav)

= Clen Rady pro spolupraci s praxi Fakulty Zivotniho prostiedi CZU

JAZYKOVE ZNALOSTI
= anglicky jazyk — pokrocila uroven

= francouzsky jazyk — zakladni uroven

JAZYKOVE CERTIFIKATY
= Anglicky jazyk — Certificate in English, od TELC, vydan 3.1. 2005 Frankfurt/Main

PoCiTACOVE DOVEDNOSTI
= Certifikat ECDL
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