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Abstract: The aim of this article is to present the results of the content analysis of
five Czech geography textbooks for lower secondary school, specifically the
thematic unit of biomes. In the content analysis of the thematic unit, it was moni-
tored which structural components are used to present the biomes of the world
(title, explanatory text, visuals, learning tasks, summary) and which concepts are
used for the presentation of individual biomes. The results of the analysis showed
that the names of biomes differ considerably across textbooks publishers. The
auvthors mainly use an explanatory text to present the curriculum. The content of
the analyzed chapters can be considered rigid, focusing on the physical-
geographical components of the geosphere. On the contrary, the socio-economic
aspects of the regions are either greatly suppressed or mentioned by the au-
thors in connection with the traditional way of life, not in connection with the cur-
rent socio-economic situation. The authors of the chapters should conceptually
change the interpretation of the biomes of the world, especially to strengthen
the visual presentation of the curriculum with emphasis on current relationships
and connections between the components of the geosphere.

Keywords: geography textbook, biomes of the word, content analysis, textbook
structure

Uvod florou a faunou (Matéjéek, 2007)

L o, . atfi do zdkladniho obsahu geogra-
Tematicky celek tykajici se biomd p ] R v'g ) 9 )
. Lr , ree fického vzdéldvani a je soucdsti kuri-
jako rozsdhlych oblasti se specifickou . . e
kularnich dokumentd napfi¢ riznymi



staty svéta (napf. ACARA, 2020;
NUV, 2018). Pro zdky je toto u&ivo
zpravidla velmi abstraktni, nebot
vétiinou regiony (resp. biomy) nikdy
nenavstivili. Uéitel tak musi v zdakd
vytvofit relativné pFesnou predstavu
o celém komplexu pfirodnich i spole-
¢enskych jevd a procest a jejich vza-
jemnych vztahd v daném regionu
(Baarovd, 2018). Béhem vyuky by
pro Zdka mélo byt klicové pochopeni
vztahU a souvislosti mezi jednotlivymi
slozkami krajinné sféry, véetné vzta-
hu pfirody a spole¢nosti v daném
regionu (NUV, 2018, s. 77-78).
JelikoZ se vyuka zemépisu na ces-
kych zdkladnich skoldch vyznaduje
relativné nizkou mirou aprobovanosti
uciteld zemé&pisu (cca 1/3 uéiteld
vyulujici zemépis neni aprobovand;
CSl, 2019), kli¢ovou oporu pro nea-
probované uditele tvofi ucebnice.
Rada studii ukazuje, Ze u&ebnice
geografie nejsou ve vyuce vyuzZivany
v takové mife jako jiné didaktické
prostfedky (HiUbelova et al.,, 2008;
Hibelovd, 2009); hraji viak neza-
stupitelnou roli pfi strukturalizaci vy-
uky i pfi vybéru samotného vzdéla-
vaciho obsahu uéiteli (Novotnd et al.,
2017; Stara, 2019). Obsah uéebnic
tedy musi reflektovat moderni obo-
rové-didaktické trendy a poskytovat
tak, zejména (ale nejen) neaprobo-
vanym uciteldm, oporu pfi pfipravé
vyuéovacich hodin zemépisu. Jak
viak ukazuji ¢etné vyzkumy, produk-
ce ulebnic geografie se vyznaduje

nékolika problémy, mezi néz patfi
nizk& kvalita vizudlii (Jones, 1998;
Meijer, 1997; Trahorsch et al,
2019), nevyuziti potencidlu uéebnich
Uloh (Csachovd, 2016; Knecht, 2014;
Trahorsch & Knecht, 2021) i nizkd
kvalita textu (napf. nadmérnd obtiz-
nost, faktografické chyby; Janousko-
vd, 2009; King, et al, 2005).
V nékterych pfipadech bylo dokonce
dokdzdno, Ze obsah uéebnic geogra-
fie neni z odborného hlediska spréav-
ny a uéebnice tak mohou byt pfi¢inou
vzniku miskoncepci (King, 2010, Tra-
horsch, 2020). JelikoZ k tomuto zavé-
ru dochdzi vyzkumy v poslednich
dekddach let (srov. Metallinos et al.,
1990; Kuéerovd et al., 2018), Ize
povazovat obsah tohoto didaktické-
ho prosttedku za znaéné rigidni
a nekorespondujici s vyvojem védy
(geografie) ani novych poznatkd
v oblasti pedagogiky, resp. didakti-
ky a psychologie. V souvislosti s vyse
uvedenymi  problémy upozoriiuje
Bock (2018) na nizkou Uroven trans-
feru oborovych znalosti (odbornych
i pedagogicko-psychologickych) do
revize obsahu ucebnic. Implementace
vysledkd vyzkumu se tak neprojevuje
v pravidelné revizi obsahu uéebnic.
Uéebnice (nejen) geografie Ize
chdpat jako strukturni systém, jehoz
prvky jsou ve vzdjemnych interakcich
(Procha, 2014; Wahla, 1983). Kaz-
dy z prvkd ulebnice plni specifické
role, které by mély zajistovat funké-
nost a efektivitu pfi pouzivani uéeb-



nic (Behnke, 2018). | vzivatelské vy-
zkumy ukazuji, Zze jednotlivym struk-
turnim prvkdm ucebnic vénuji Zdci
rozdilnou pozornost a rdzné je vyuzi-
vaji k procesu uéeni (Behnke, 2016).
Alkoliv  existuje mnoho teoreticky
zamérenych studii zabyvajicich se
strukturou uéebnic, jsou vétsinou star-
$iho data vydani (srov. Zujev, 1986;
Wahla, 1983; Pricha, 1998; Mikk,
2000). Tento
i autofi v aktudlni monografii tykaijici

problém  potvrzuji
se vyzkumu uéebnic (napf. Bock,
2018). V souéasnosti se pfi koncep-
tualizaci  struktury  ucebnice jevi
vhodné vychdzet z vZivatelskych vy-
zkumU uéebnic, napfiklad z vysledkd
studii  vyuzZivajici metodu eye-
trackingu (Behnke, 2014, 2016).
Divodem je, Ze tyto studie vyuzivaijici
moderni technologii vyzkumu odhaluiji
to, jakym zpUsobem Zdci vyuzivaiji
jednotlivé prvky uéebnic pFi proce-
sech ueni a FeSeni problémg,
z jakych strukturnich prvkd ziskdvaiji
informace a do jaké miry vnimaji
relevantnost téchto informaci (Behn-
ke, 2016). Na zdkladé syntézy do-
savadniho stavu pozndni, lze na jed-
notlivych strandch uéebnice identifi-
kovat tyto zdkladni strukturni prvky:
(a) nadpis, (b) vykladovy a doplriujici
text, (c) vizudlie véetné jejich titulku,
(d) uéebni Glohy, (e) shrnuti, (f) ostatni
(napf. margindlie, opakovadni pred-
choziho uciva).

Prezentace tématu biomy svétaq,
joko znacéné komplexniho tematické-

ho celku s pfesahem do jinych pred-
métd, mize byt pro autory ucebnic
vyzvou z hlediska spravného odbor-
ného i pedagogicko-psychologického
uchopeni tématu. Obsah textu by mél
vychdzet  z pfedchozich  znalosti
a zkusenosti zakd, koncepce vizudlii
musi respektovat vyvoj kognitivnich
funkci vZivatell, uéebni Glohy by mé-
ly u Zakd navozovat vyssi kognitivni
operace a podporovat tak kritické
mysleni a syntézu informaci. Je tedy
otdzkou, jaké strukturni prvky voli
avtofi ulebnic pro prezentaci udiva
tykajici se biom0 svéta. Ddle je otdz-
kou, jaké koncepty jsou pro prezen-
taci biom0 autory ucebnic voleny
a zda tyto koncepty reflektuji dosa-
vadni stav pozndni v geografii.

Cilem tohoto ¢ldnku je syntetizo-
vat vysledky analyzy kapitol tykajici
se biom0 svéta v aktudlnich ucebni-
cich geografie pro zdkladni Skoly.
PFi analyze obsahu uéiva a nésledné
syntéze vysledks studie bude véno-
vdna pozornost dvéma aspektdm
prezentace udiva v tomto didaktické
prostifedku: (a) zastoupeni a charak-
teru strukturnich prvkd uéebnic, jez
jsou vyuzity pro prezentaci biomg,
(b) odbornému obsahu strukturnich
prvkl ucebnic u jednotlivych biomd
svéta se zamérfenim na hlavni kon-
cepty, jez jsou pro prezentaci uliva
voleny samotnymi autory. Cil studie
md& ambici identifikovat kritickd mista
tohoto tematického celku v aktudlnich
Ceskych uéebnicich geografie (srov.



Stacke et al., 2020) a zdroven na-
vrhnout moznd feseni revize tohoto
tematického celku. Pfinosem studie
miZe byt nahlizeni na téma biomd
v uéebnicich z rdznych 0hld pohledy,
resp. po jednotlivych strukturnich prv-
cich ucebnic, nikoliv, jako vétsina ji-
nych odbornych studiich, se zamére-
nim pouze na jeden strukturni prvek
(napf. pouze na text). Jednim
z klicovych vyznamid této studie je
i to, Ze se zamérfuje na aktudini ceské
uéebnice geografie; vyse citované
studie hodnotily (analyzovaly) uéeb-
nice starsiho data vyddni. Tento text
md tedy potencidl poskytnout vhled
do kvality aktudini uéebnicové tvorby
v Cesku, a to v komplexnim pojeti
uCebnic jako systému ze vzdjemné
interaguijicich strukturnich prvkd.

Metodika

V souladu s cilem textu bylo pfi-
k volbé
orienfované metodiky obsahové ana-

stoupeno kvalitativné-
lyzy uéebnice (Krippendorf, 2004;
Gavora, 2015). Snahou autord bylo
kromé identifikace strukturnich prvkd
uéebnic uréit, které kli¢ové koncepty
jsou prezentovdny spoleéné napfi¢
sledovanymi ucebnicemi. Tento po-
stup je v prezentaci vysledkd samo-
zfejmé doplnén i o konkrétni pfikla-
dy z analyzovanych uéebnic geogra-
fie.

Vyzkumny vzorek tvofilo pét ak-
tudlnich tisténych uéebnic geografie
pro nizsi sekunddrni vzdélavani, kon-

krétn& od nakladatelstvi Ceské geo-
grafické spoleénosti (déle jen CGS),
Fraus, Nova skola, Stétni pedago-
gické nakladatelstvi (ddle jen SPN)
a Prodos. V souladu se systémem
kurikularnich dokumentd Ceska, kdy
je skoldm ponechdna volnost v fazeni
obsahu uciva jiZ neni relevantni pres-
né uréit roénik skoly, v némz je obsa-
hem kurikula uéivo tykaijici se biomd
svéta. V naprosté vétiiné pripadui je
toto uéivo zafazeno do 6. roéniku
zdkladni skoly nebo odpovidaijiciho
stupné gymndzii, a i ucebnice jsou
v tomto ohledu koncipovdny pro da-
nou vékovou skupinu zdkd. Do analy-
zy nebyly zahrnuty digitdlni (interak-
tivni) ucebnice, protoze jejich pouzi-
vdni v éeském Skolstvi jesté neni do-
statecné rozsifeno. Ucebnice musely
mit Dolozku Ministerstva 3kolstvi,
mlddeze a télovychovy, jenz ma
v Cesku funkci garance odborné-
didaktické kvality. Snahou autord
bylo vybrat nejnovéjsi vydani & do-
tisk dané uéebnice. Vysledky prezen-
tované nize tak obrazi aktudini situa-
ci v Cesku, nikoliv historickou per-
spektivu  sledovaného  problému.
Z hlediska vybéru kapitol podrobe-
nych analyze, byly v souladu
sndzvem a cilem ¢élanku vybrany
kapitoly tykaijici se vSech biomd svéta
(napf. tropické destné lesy, pousté,
tajga apod., viz tabulka 1). Pozor-
nost nebyla vénovdna vyskové stup-
novitosti bioty.



Pfi samotné obsahové analyze
byly do predem pfipraveného for-
muldfe zaznamendny v dichotomické
stupnici (ano X ne) strukturni prvky,
které v uéebnicich od kazdého
z vybranych nakladatelstvi prezentuji
jednotlivé biomy. Pokud se dand
strukturni slozka v uéebnici vyskyto-
vala a zdroven byla pouZita pro
prezentaci uciva v konkrétni kapitole,
byla ve formuldfi oznaéena predem
smluvenym znakem. V pfipadé nad-
pist kapitol byla mezi jednotlivymi
ucebnicemi  sledovdna  predevsim
terminologickd rozdilnost nebo nao-
pak shodnost v pojmenovéni biomy
napfi¢  sledovanymi  uéebnicemi.
V pfipadé analyzy vykladového tex-
tu, byly prostfednictvim obsahové
analyzy identifikovany hlavni kon-
cepty kapitoly, které tvofi jeji hlavni
kostru (jsou kli¢ové pro strukturalizaci
kapitoly); autofi v tomto pfipadé
vychdzeli predevsim ze strukturnich
sloZzek krajinné sféry. K danému kon-
ceptu byl do pfipraveného formulére
doplnén i struény popis jeho prezen-
tace v uéebnici. Napf¥iklad jako velmi
Casty koncept napfi¢ jednotlivymi
biomy bylo identifikovdno klima. Na
pfikladu pousté byl zaznamendn
tento koncept do pfipraveného for-
muldfe a zdrovenn k nému dopsdna
charakteristika z uéebnice: minimum
srazek, zmény teplot béhem dne.
Tento postup pomohl lépe identifiko-
daného

vat  obsah konceptu

v jednotlivych ucebnicich a upozornit

tak na rozdily v prezentaci klicovych
konceptd u jednotlivych biomd svéta
i mezi rdznymi nakladateli.
| v pfipadé vizudlii byly identifikova-
ny spoleénd témata, kterd se napfié
ucebnicemi opakovala, resp. byla
vizualizovdna. Navic bylo u tohoto
strukturniho prvku sledovdno zastou-
peni jednotlivych typl vizudlii dle
kategorizace (2020,
s. 61): fotografie a realistické kres-

Trahorsche

by, schémata, mapy a mapové nd-
kresy, grafy a diagramy, ostatni).
V pfipadé ucebnich dloh byla sledo-
vdna jejich frekvence a zastoupeni
jednotlivych kategorii dle Bloomovy
taxonomie kognitivnich cild dle di-
menze kognitivniho procesu, protoze
prdvé futo taxonomii lze povazovat
za nejcastéji pouZivanou pfi analy-
zach uéebnich Gloh (Durna et al.,
2017; Olsa, 2018; Trahorsch
& Knecht, 2021) a tedy alespori do
jisté miry reprezentativné vypovida-
jici o charakteru tohoto strukturniho
prvku. Sekunddrné bylo u uéebnich
Uloh sledovdn koncept, na néjz jsou
Zz4ci dotazovdani. U shrnuti kapitoly
byla sledovdna ien jeif
(ne)pFitomnost. Takto ziskand data
byla podrobena hlubsi analyze,
komparaci mezi jednotlivymi nakla-
dateli uéebnic i mezi biomy svéta
a ndsledné syntetizovdna. Kapitola
Vysledy a jejich diskuze tak uvadi
syntézu dat z analyzy, kterd je dopl-
néna o

exemplarni  pfriklady

z analyzovanych uéebnic geografie.
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Pro konfrontaci obsahu ucebnic se
souéasnym stavem pozndni ve védé,
byla vyuzita i konfrontace informaci
z u¢ebnic s odbornymi zdroji (napf.
Andél et al.,, 2019; Christopherson,
2012).

Na tomto misté je nutné dodat, Ze
na analyze spolupracovali dva za-
Skoleni kédovatelé. Identifikované
koncepty z uéebnic byly mezi kédo-
nékolikrét

vateli diskutovdny, nez

bylo pfistoupeno k jejich jasnému
uréeni ¢ pojmenovdni. Na koncepty,
ktery byl zaznamendn do pfiprave-
ného archu, se tedy oba kédovatelé
museli shodnout (i po pfipadné disku-
zi). Snahou tohoto postupu bylo eli-

minovat subjektivitu analyzy obsahu
textu a vizudlii pouze jednim hodno-
titelem (Gavora, 2015).

Vysledky a jejich diskuze

V prvé fadé je nutné upozornit na
terminologickou nejednotnost pojme-
novdani biomd jako tematického celku
(viz téZ Baarovd, 2018), i nékterych
konkrétnich biom0, napfiklad regionu
kolem Stfedozemniho more (tabulka
1). Specifické jisté je i to, Ze néktefi
autofi voli pojmenovdni biomd se
zdUraznénim prechodového pdsu
mezi dvéma biomy (napf. lesostep,
polopoust).

Tabulka 1: Pfehled pojmenovéni tematického celku Biomy svéta i jednotlivych

biomd
nakladatelstvi C€GS Fraus Nova skola Prodos SPN
pojmenovani geograficka pFirodni krajiny (biomy) | 3itkové pésy Sitkové pdsy
tematického celky | 3itkové kraijiny
pdsma
tropické destné tropické lesy tropické tropické destné | tropické destné | tropické
lesy destné lesy lesy lesy destné lesy
stfidavé vihké X X x X X
tropy (monzunové
oblasti)
savany savany savana savany savana savany
pousté a polo- pousté a poust’ pousté a pousté a pousté a
pousts polopousté polopousté polopousté polopousté
mediteranni pas X Stfedomofi subtropickd subtropické subtropickd
krajina krajiny biota
stepi a lesostepi stepi a stepi, prérie, stepi stepi stepi a lesos-
lesostepi pampy tepi
lesy mirného pasu | lesy mirmého smiSené a lesy mirného lesni krajiny lesy mirného
pdsu listnaté lesy pdsu mirného pdsu pdsu
jehliénaté lesy x tajga X X X
tundra tundra tundra tundra tundra lesotundra a
tundra
polérni pustiny X polarni kraje poldrni pustiny polérni pustiny polérni pustiny

Zdroj: autofi




Neni prekvapuijici, Ze k prezentaci
(nejen) biomy svéta je uzito vyhradné
vykladového textu, ktery se zamé-
fuje pfedevsim na klimatické charak-
teristiky a biotu daného biomu (od
specifickych znakld bioty v daném
biomu po vycet pfikladd konkrétnich
druhd). Velmi omezené je prezento-
vano obyvatelstvo a hospoddfstvi
dané oblasti (pfedevsim v naklada-
telstvi Fraus a SPN). Z hlediska aktu-
dlniho stavu pozndni vSak nékteré
charakteristiky  socio-ekonomickych
poméry lze povazovat za jiz prezité
a zastaralé. Jako pfiklad Ize uvést
primitivni zemédélstvi v tropickych
destnych lesech (SPN), tézbu a zpra-
covdni dfeva v pdsu smiSenych les0
(Fraus), &i pastviny a kocovny zpuUsob
(SPN).

citace

Zivota v poustich Uved'me

priklad pfimé z ucebnice:
V rozsdhlych oblastech pousti Ziji lidé.
Osidlili pfedevsim odzy a okraje pous-
ti. Néktefi lidé pres pousté putuji, kdyz
hledaji pastviny pro svoje stdda nebo
kdyz zaqjistuji obchod mezi odzami.
Tito lidé, ktefi nemaiji stélé bydlisté, se
nazyvaji nomddi (Fraus, 2014, s. 61).

Je nutné poznamenat, Ze tyto in-
formace nejsou v zdsadé chybné,
jsou vSak znacéné stereotypizujici
a podryvajici charakter aktudlniho
ekonomického rozvoje regiond, neboft
ty se jiz primdrné zaméruji na jiné
ekonomické aktivity. Ackoliv Ize uve-
dené charakteristiky povazovat za

tradiéni, souéasnd situace ve svété

10

nabizi jiné mozZnosti hospodarské
vyuziti Uzemi v daném regionu. Jako
znaény nedostatek ve vétsiné sledo-
vanych uéebnic Ize chdpat absenci
problémi biomd. Na ty autofi uéeb-
nic prakticky neupozornuji, a pokud
ano, ne vzdy voli vhodné exemplarni
pfiklady (napfiklad stereotypizujici
nadmérny lov bizond ve stepich na
Ukor jinych, pravdépodobné aktudl-
néjSich a zdsadnéjSich problémd).
Autofi

jmen pro dokresleni lokalizace dané-

nevoli vyéet geografickych

ho fenoménu, nybrz se mnohem vice
zaméfuji na koncepty obecnéisi po-
vahy a jejich vztahy. V nékterych
pfipadech vSak miZeme tento pristup
kritizovat za ne Uplné dokreslujici
vztahy a procesy v daném biomuy;
zdaci zdkladnich skol by méli znat
alespon klicové priklady regiond, ve
kterych se dany biom nachdzi.

Z hlediska vizualii vyuZivaiji auto-
fi kapitol pfevdainé fotografie (cel-
kem 85 % z celkového poétu vizud-
lii), naopak zastoupeni jinych typd
vizudlii je minimdlni. Snahou autord
(resp. nakladatelstvi) uéebnic je tedy
prezentovat fenomény prostfednic-
tvim redlnych vizudlii, naopak abs-
traktni typy vizudlii jsou eliminovany
a nékteré se dokonce vyskytuji mini-
grafy
a diagramy ve 4 %, mapy vé %
z celkového poétu

mdiné (napf. schémata i

vizudlii). Tento

vysledek neni prekvapujici, nebof

bylo jiz nékolikrdt prokdzdno, ze
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v ¢eskych ucebnicich geografie jed-
nostranné prevazuiji fotografie, a to
predevsim u uliva regiondlni geo-
grafie (Janko, 2012; Trahorsch
& Bldha, 2019). Tato struktura vizud-
lii mbze byt pro Zdky problematickd,
nebot v dostateéné mife nerozviji

Obr. 1

o o .

e R

Jako problematické lze chdapat
umisténi fotografii specifickych jevg,
objektd a procest pro dany region
Napf¥iklad

fotografie kaktust v kapitole o pous-

bez uvedeni kontextu.
tich mohou Zdci vnimat jako typické
rostliny piseénych pousti Afriky, coz
mUZe mit potencidlni vliv na vznik
miskoncepci (podobné téZ baobab
v kapitoldch o savandch, viz obr. 3
a 4). Vysledky dosavadnich uzivatel-
skych studii tento vysledek jen potvr-
zuji  (Schubert, 2014; Trhlikovd,
2020). Bylo by tedy vhodné, aby
vizudlie byly vhodné zasazeny do
kontextu obsahu textu a nemély jen
funkci Peskova,

dekoraéni (srov.

bi

a 2: Typické fotografie krajiny
e o e e

Zdroj: Novd skola, 2018, s. 106; Prodos, 2015, s. 95
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abstraktni mysleni. Z hlediska foto-
grafii pfevazuji snimky fléry, fauny,
a relativné vysoké zastoupeni maiji i
fotografie celé krajiny. Na obrdazcich
1 a 2 je obrdzek krajiny tundry, kte-
ry se v riznych variantéch vyskytoval
ve viech analyzovanych uéebnicich.

2012). Je otézkou, nakolik mohou
fotografie u zako vytvofit ,,spravnou”
prfedstavu vizualizovaného fenoménu
(srov. Wright, 1979). Tyto vizudlie
mohou Zd&ci vnimat jako néco rediné-
ho a mohou obsah fotografii genera-
lizovat na cely region (Jones, 1998).
Pro eliminaci tohoto problému by
bylo vhodnéjsi ukazovat region (bi-
om) z vice 0hld pohledu tak, aby Zdak
kriticky hodnotit
a hledat mezi nimi spole¢né a shodné

mohl informace
znaky. Naopak fotografie zaméfuijici
se na socidlni sféru jsou zastoupeny
minimdalné. Zcela chybi vizualizace
problémdy, se kterymi se dany region
potyka.
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Obr. 3 a 4: Priklad

Obr. 87

A

U vétsiny z biomd je zpravidla
prezentovdn koncept, jenz je typicky
pouze pro dany biom a byvd tak
demonstrovdn jako specificky znak
daného regionu. Tyto specifické kon-
cepty jsou pak prostiednictvim textu
a (nebo) vizudlii prezentovdny ve
vétiiné ze viech sledovanych uéebnic.
Napfiklad v kapitole o tropickych
destnych lesich se jednd o vertikdlni
stupfovitost (patrovitost) lesa,
v poustich jsou to odzy a vdadi, ve
stepich jsou to cernozemé jako Urod-
pody
a regiondlni diferenciace stepi (pré-

né umoznujici zemédélstvi
rie, pampy apod.), v tundréch a po-
Iarnich pustindch je to stfiddni poldar-
niho dne a noci. Ackoliv je vhodné,
aby Zdci znali a chdpali specifika
jednotlivych regiond a dali je do
kontextu biogeografické diferencia-
ce svéta, znovu to u nich miZe pro-

(Fraus, 2014, s. 61 a SPN, 2019, s. 74)

12

stereotypizace bioty — fotografie bez uvedeni kontextu

Baobab v narodnim parku Tsavo, Ketia (Afrika)

bouzet generalizace a stereotypiza-
ce fenomény, pokud k nim autofi
nezvoli vhodny kontext a specifikum
neuvedou do vztahu k ostatnim sloz-
kém krajinné sféry.

Uéebni Glohy jsou umistény ve
viech ucebnicich. V souvislosti
s dosavadnimi vysledky jinych studii
zamérujicimi se na analyzu ucebnich
Uloh v ucebnicich neni pFekvapujici
vysoky podil Uloh nejnizsi kognitivni
ndroénosti a naopak nizké az prak-
ticky nulové zastoupeni Uloh o vyssi
kognitivni ndroénosti  (srov. Knecht,
2014; Durna et al, 2017; Olsq,
2018; Trahorsch & Knecht, 2021).
Velmi €asto jsou Zdci dotazovdni na
nejrozsirenéisi druhy rostlin a Zivodi-
chd & na charakter klimatu v daném
biomu (kategorie znalost nebo po-
chopeni). Relativné vyssi zastoupeni

v procentudinim zastoupeni Uloh na
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jejich celkovém poétu md z kognitivné
ndroénéjsich operaci analyza. Velmi
Casto jsou tyto Ulohy zaméfeny na
diferenciaci biomu na diléi subregio-
ny (nap¥. z uéebnice Fraus na s. 61:
Porovnejte podnebi pousti a poldrnich

pustin. V éem se lisi a v éem se shodu-
ji?) Strukturu typl uéebnich Uloh dle
Bloomovy taxonomie kognitivnich cild
z hlediska kognitivniho procesu uka-
zuje obrdzek 5.

Obr. 5: Struktura uéebnich Uloh dle Bloomovy taxonomie kognitivnich cild (dimen-

ze kognitivniho procesu)

100
80
60

40

podil v %

20

Nova skola CGs

Fraus Prodos

nakladatelstvi

M znalost M pochopeni M aplikace

Shrnuti uéiva je umisténo u ctyf
z péti sledovanych uéebnic. Ma cha-
rakter tradi¢niho rdmecku a snazi se
shrnout zdkladni faktografické infor-
mace o daném regionu. Jako pfiklad

Hanalyza M hodnoceni M tvorba

uvedeme shrnuti kapitoly o savanéch
v uéebnicich Fraus (s. 65, obr. 6).
Velmi ¢asto je shrnuti zaméfeno fak-
tograficky.

Obr. 6: Shrnuti uéiva v uéebnici Fraus v kapitole o savandch

Zdroj: Fraus, 2014, s. 63

| ve sledovaném vzorku uéebnic
Ize viak mezi jednotlivymi naklada-
teli identifikovat uréité rozdily. Cast

V krajiné savan jsou zastoupeny traviny i stromy. Savany lez{ v tropické
stfidavé vlhké podnebné oblasti. Zivot v savané zavisi na kazdoro¢nim
stfidani obdobi destli a obdobi sucha. Prestoze jsou savany celkem vhodnou
krajinou pro Zivot lidi, Zivot zde neni jednoduchy.

uéebnic je zaméfena na fyzicko-
geografickou charakteristiku daného

biomu, druhd &ast nakladateld (pre-



devsim nakladatelstvi SPN a Fraus)

mnohem vice reflektuje i socio-
ekonomicky aspekt daného biomu.
V nékterych pfipadech je vcelku jas-
nd, jednoznaénd a tradiéni struktura
prezentace udiva po jednotlivych
slozkdch krajinné sféry (napfiklad
nakladatelstvi Novd Skola a SPN),
naopak jini autofi voli strukturu kapi-
tol takovou, aby vyhovovala obsahu
dané kapitoly a tim i specifikdm da-
ného biomu (predeviim struktura
kapitol v u€ebnicich od nakladatelstvi
Fraus). V nékterych pfipadech si au-
tofi ,,pomdhaiji* diferenciaci daného
biomu na diléi regiony (napf. tropic-
ké destné lesy jesté déli na stdle
vihké a stfidavé vlhké, pousté déli na
pousté horné a mrazové nebo poldr-
ni oblasti na jizni a severni) — (viz
napf. uéebnice nakladatelstvi Fraus ¢i
CGS). Tento vyklad u&iva moze byt
vhodnéjsi, protoZe upozoriuvje i na
rozdily v rdmci jednoho biomu a md
potencidl eliminovat jeho stereotypi-
zaci. ROzné ulebnice se samoziejmé
lisSi svym rozsahem. Nejstruénéji pre-
zentuji toto ucivo v uéebnicich Prodos
(cca 0,5 strany A5 / biom), naopak
nejvice prostoru  vénuji biomdm
v nakladatelstvi SPN a Fraus (2 stra-
ny A4 / biom).

Pokud bychom méli prezentované
vysledky syntetizovat a vyvodit
z nich doporuéeni pro autory uéebnic,
Obsah

uéebnic plné nereflektuje aktudlni

Ize formulovat ndsledujici.

stav pozndni v odborné discipliné

14

(geografii) ani  nové  psycho-

didaktické poznatky. Kapitoly se
primdrné zaméfuji na charakter kli-
matu a bioty v dané oblasti. Do
uéebnic by mélo byt zafazeno vétsi
mnoZstvi abstraktnich typd vizuadlii
(napf. klimagramy, schémata po-
travniho fetézce apod.) na Ukor téch
(napf. bioty).

Tato zména mize zdakdm pomoci

redlnych fotografii
pochopit nékteré sloZitéjsi a pro Za-
ky abstraktni
stav obsahu analyzovanych kapitol

koncepty. Soucasny

mUzZe prohlubovat vnimdni geografie
jako nepotfebného predmétu, resp.
oboru, maijici jen popisnou funkci.
Autofi by méli obsah kapitol tykajici
se biomU znaéné revidovat a kon-
V dobé

exploze jiZ neni mozné pouze popi-

cepcné zménit. informaéni
sovat stav jednotlivych slozek kraijin-
né sféry; jsme si vSak védomi toho,
Zze zdci urdité penzum deklarativnich
(faktografickych) znalosti pro pocho-
peni sloZitéjSich konceptd mit musi.
Pfesto se domnivdme, Ze jmenovani
typickych druhb zvifat a rostlin je
v soucasnosti jiz prezité. Na misto
toho by mél byt kladen diraz kom-
koncepty, napfiklad na
pfizpUsobeni bioty
geografickym podminkdm daného

plexnéjsi
fyzicko-

biomu ¢i souvislosti mezi jednotlivymi
slozkami krajinné sféry (napf. vliv
klimatu na utvdareni reliéfu, souvislost
podnebi a vodstva). V neposledni
fadé by mél byt posilen vyznam
kognitivné ndrocnéjsich uéebnich Gloh.
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ZAavérem

(ne)pfitomnosti jednotlivych struktur-
nich komponentd napfi¢ vSiemi analy-
zovanymi u¢ebnicemi dle jednotlivych
biomd (tabulka 2). Na tamto misté je
nutné upozornit, Ze tabulka udava

Ize

uvést

tabulku

jen pfitomnost,

resp.

nepfritomnost

strukturnich prvkd a témat, jez pre-

zentuji analyzovany tematicky celek.

Tabulka neobrdzi kvalitu ani

frek-

venci jednotlivych strukturnich kom-

ponentd v prezentaci biomd.

Tabulka 2: Pfehled vyskytu jednotlivych strukturnich komponentd a jejich obsahu

v analyzovanych uéebnicich

nakladatelstvi Fraus Prodos CGS Nova skola SPN
vykladovy text

typy regionu P, St, L, Pol S, St, L T,S,P,St, L, Tu | P, St, L, Pol T, P, St, L, Pol
geomorfologie P, Pol P Pol P, P

rostliny

T,S,P, M, St, L,
Tu,

T,S,P,St, L, Tu

T,S,P,St, L, Ty,
Pol

T,S,P, M, St, L,
Tu

T,S, P, M, St, L,
Tu, Pol

Zivolichové

T,S,P,St, L, Ty,
Pol

T,S L Tu

T,S,P,St, L, Ty,
Pol

T,S,P, M, St, L,
Tu, Pol

T,S,P, St L, Ty,
Pol

podnebi T,S,P,M, St L |T,S P, M,StL|TS P St Ty, |[T,S,P,MSHL|TS,P,StL Ty,
Ty, Tu, Pol Pol Tu, Pol Pol

vodstvo S, P, M, Tu, Pol | P, Pol P, L, Tu, Pol S, P, Tu, Pol P, L, Tu, Pol

obyvatelstvo T, P, St, L, Ty, P, L, Tu, Pol Tu, Pol T,S,P,M, L Tu
Pol

hospoddfstvi T,S,P, M, St, L, | St St, Pol P, M, St, Tu, Pol [T, S, P, M, St, L,
Tu, Pol Tu, Pol

problémy S, M, St, L S T,S,St, L, Tu T, ML T,P,M, L

jiné (napf. pbdy, St, L, Tu St, L, Tu L, Tu St, Tu, Pol St, Tu, Pol

ochrana pfirody)

vizudlie
fotografie T,S,P,M, S, L |T,P, St L Tu, T,S,P,St, LTy |T,S,P,M,StL|TS, P, M,StL
Tu, Pol Pol Pol Tu, Pol Tu, Pol
mapa S T,S,P, M, St, L, | P, St
Tu, Pol
schéma T,S, L, Pol T, L T, L, T,S
graf T,S,P, M, St, L,
Tu, Pol
shrnuti T,S,P, M, St, L, T,S,P,St,L,Tu|T,S,P,M, St L |T,S, P, M,StL

Tu, Pol

Pol

Tu,

otdzky a Ulohy

T,S,P, M, St, L,
Tu, Pol

S, St, L,

T,S, P, St L, Tu

T,S,P, M, St, L,
Pol

T,S,P, M, St, L,
Tu

Pozndmka: zkratky v tabulce znamenaji oznadeni biomu. Tropické destné lesy: T,

savany: S, pousté: P, mediterdnni pds: M, stepi: St, lesy mirného pdsu: L, tundra:

Tu, poldrni pustiny: Pol
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Zavér

Tematicky celek tykaijici se bioms
svéta md znaény potencidl ukdzat
Ulohu moderni geografie v sou-
Casném svété a upozornit tak na jeji
syntetizujici funkci. Tento potencidl
neni bohuzel v &eskych uéebnicich
geografie plné naplnén. Misto toho
Ize povazZovat prezentaci sledované-
ho udiva v ucebnicich za nekorespon-
dujici s aktudlnim stavem pozndni

pedagogicko-

psychologickych disciplindch. Ddvo-

v geografii ani
dem stdle pretrvavaijici nizké kvality
uéebnic geografie v Cesku, resp.
jejich diléich strukturnich komponentd
(srov. nap¥. Knecht, 2014; Trahorsch
et al., 2019 a dalsi) mize byt rigidni
koncepce metodiky udélovdani Dolo-
Fek MSMT (MSMT, 2013). Na udileni
doloZzek se podili akademiéti pra-
covnici spolupracujici s MSMT stejné
jako

ulitelé zemépisu. V pfipadé

negativniho  stanoviska jednoho
z recenzentd (vétSinou akademickych
pracovnikd) nejsou autofi (resp. na-
kladatelé) kritiku

plné reflektovat a stadi jim kladné

uéebnic povinni
stanovisko druhého recenzenta. Dal-
$Sim divodem mize byt rigidita kon-
cepce vyuky udiva (napft. v této studii
sledovanych biomd) uéiteld zemépisu,
ktefi z rdznych divodd nemaiji snahu
vyuku koncepéné zménit. Nakladate-
Ié uéebnic ve snaze podpofit prodej
uéebnic ucitelim ruku®

»idou na

a vyddvaji uéebnice, které koncepé-

16

né odpoviddiji jejich styldm vyuky (viz
napf. Benson, 1997; Lee & Catling,
2016).
obsahu ucebnice nemusi byt uitelem

Zasadni zména koncepce
kladné pfijata a prodej produktu
a tim i zisky nakladatelstvi mohou
byt ohrozeny.

V budoucnu by méla byt vénové-
na pozornost vztahim mezi prezen-
tovanymi  koncepty v tematickém
celku tykajici se biom0 svéta. Tato
analyza v podstaté vénovala
identifikaci

konceptd v rdmci jednotlivych struk-

se
»jen obsahu klicovych
turnich prvkd uéebnice, ale nevénova-
la se vztahdm mezi nimi, pfip. hierar-
chii. Tento nedostatek lze eliminovat
mapovdnim klicovych konceptd na-
pfiklad pomoci tvorby pojmovych
map z uéebnic (viz Soyibo, 1995).
Jako urcity limit provedené analyzy
Ize chdpat i to, Ze nevypovidd nic o
kvalité ani frekvenci prezentovanych
konceptd <& pouzitych strukturnich
prvkd v uéebnicich. Vyse navrhovand
analyza obsahu uéebnic by tak moh-
la vice reflektovat tzv. pedagogicky
konstruktivismus a procesy utvdareni
pojmu v kognitivni struktufe uZivatele
daného média.

Ucebnicim jako jedném
z dolezitych didaktickych prostfedkd
geografie by méla byt v rdmci geo-
grafického vzdéldvéni  vénovdna
znaénd pozornost, nebot' ovliviivje
charakter vyuky zemépisu v celém
vzdéldvacim systému i vnimdni oboru

(vyuéovaciho predmétu) Sirsi vefej-
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nosti. Autordm, resp. nakladateldm
uéebnic lIze doporudit revizi koncepce
tematického celku tykaijici se biomy
svéta tak, aby vice zdiraznovali
propojenost jednotlivych slozek kra-
jinné sféry i aktudlni problémy regi-
ond.
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Abstract: Inquiry-based teaching is one of the new approaches in teaching. Its
aim is to make the teaching of natural sciences more effective and to arouse
pupils’ interest in their studies. At the same time, it develops the competencies
that will be required of pupils in the future. In the paper we point out the imple-
mentation of research activities in the subject of geography in high schools using
the methodology created within of the IT Academia project. It addresses the
topic of Indicators of the population of Slovakia and it is intended for pupils in
the 34 year of high schools. The aim of the paper is to evaluate the application
of inquiry-based activities in terms of developed methodology and their impact
on pupil’s activity. At the same time, it is necessary to point out the development
of their competencies and the fulfillment of goals in the educational process. We
also pay attention to the role of a teacher who plays the role of an active in-
quiry guide in inquiry-based teaching.

Keywords: inquiry-based teaching, geography, demographic indicators, survey

Uvod zaznamenali v poslednych rokoch

" - . , vyrazny pokles zduimu Ziakov
Rézne studie zamerané na priro-

, , . o prirodovedné predmety. Za hlavny
dovedné vzdeldvanie na Slovensku P P Y Y

dévod klesajiceho zdujmu Ziakov
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o tieto predmety sa pokladd spdsob
vyucby tychto predmetov na skoldch.
Na zdklade tohto problému sa navr-
hujb rézne inovativne metédy vo vyu-
Covani, nové pristupy k zZiakom a iné
trendy vedice k akfivécii zdujmu
u ziakov o prirodovedné predmety.
Jednou z inovativnych metéd, ktord
méZe zmenit' negativny obraz Ziakov
na prirodné

vedy a pod-

porit' obl'Gbenost prirodovednych
predmetov na skoldch, je badatel'sky
orientované vyucovanie (Berndtova —

Kochovd, 2013).

tované

Bddatel'sky orien-
vyucovanie vychadza
z konstruktivistického pristupu
k vzdeldvaniu. Je zaloZzené na zdazit-
ku a praktickej skisenosti. Na rozdiel
od tradi¢ného vyulovania, kde Ziak
prijima nové informdcie od uditelq,
Ziak nadobida nové vedomosti sdm,
prostrednictvom vlastného bddania.
Ucitel mu len pomdha a ulahduje
pochopit’ prirodné javy, konstruovat
nové pojmy a objavit' sivislosti medzi
nimi (Raganovd et al.,, 2018). Tato

metodolégia, ktord je zamerand na

VyuCovanie bddanim nemd vyz-
nam len v tom, Ze Ziak objavuje rela-
tivne sdm skutoénosti, ktoré si mad
osvojit, ale aj vtom, Ze sa zZiak udi
nové skutoénosti aktivne pozndavat, to
znamend, Ze sa zapdja do akfivit
a procesov podobne tym ako vyko-
ndvajo vedci (Dostdl, 2015). Porozu-
menie prirodovednych predmetov
pre Ziakov predstavuje pochopenie,
pre¢o  veddi

skimajo  prirodu

s vyuzitim  modernych technolégii,
ako ziskavaji a spracivajo vyskumné
ddta, ako sa uskutoérivjd ddkazy,
ako sa pouziva logickd argumentd-
cia a akd nevyhnutnd je modifikdcia
poznatkov v silade s novymi dékaz-
mi (Nezvalovd et al., 2010).

Ak uéitel' poskytne prilezitost' Zia-
kovi plne

preskimat’  problémy,

umozni mu tak uéit sa nielen
z vysledkov, ale dj zo samotného
procesu. Banchi a Bell (2008) cha-
rakterizujd na zdklade miery samo-
statnej prdce Ziaka a jeho usmerfio-
vania uéitelom viaceré Orovne bdada-

nia, cez ktoré mézu Ziaci postupovat

ziakov, md za ciel podporovat k hibSiemu  vedeckému  bdadaniu
schopnost’ Ziakov uvaZovat' a stat’ sa (tab.1).
nezdvislymi (McLoughlin — Finlayson —
Brandy, 2014).
Tabulka 1: Urovne béadania na zéklade informdcii poskytnutych Ziakom
Uroveh badania Vyskumnd Postup Vysledok
1 — Potvrdzujice bddanie dno dno dno
2 - Struktirované badanie dno dno nie
3 — Riadené badanie dno nie nie
4 — Otvorené bddanie nie nie nie

Zdroj: Banchi — Bell, 2008



Podla autorov na prvej Grovni ba-
dania, uditel' polozi Ziakom vyskumnuo
otdzku a obozndmi ich s postupom
rieSenia daného problému, pricom
vysledok Ziaci vopred poznaju. Pri
len po-
tvrdzujo platnost nejakého vztahu,

.

potvrdzujicom bdadani Ziaci

experimentujl, zaznamendvajl svoje
Udaje a analyzuji dosiahnuté vy-
sledky. Tdato Oroven je uzitoénd, ak
cielom uéitela je nechat' Studentov,
skUsenosti

aby si vytvarali

s realizdciou  vlastného  vyskumu
a precvicili konkrétne schopnosti.
Pri Struktdrovanom bddani, vyskumno
otdzku a postup stdle poskytuje uci-
tel, ale na rozdiel od potvrdzujiceho
bddania, vysledok nie je vopred
zndmy. Ziaci vysvetlujd dany prob-
lém, na zdklade ddékazov, ktoré
zhromazdili. Aj ked' sa potvrdzujice
a struktirované bddanie povazuje
za bddanie na nizsej Orovni, tieto
druhy bddania su délezité, pretoze
umoziuji Ziakom postupne rozvijat
svoje schopnosti a viest' otvorenejsie
bddanie.

Na tretej Orovni bddania, uditel
iba

a zZiaci samostatne navrhnd postup

sformuluje  vyskumnG  otdzku

rieSenia, na zdklade ktorého sa do-
pracuji k vysledkom a vyvodia za-

ver. To, Ze Studenti navrhuji svoje
postupy este neznamend, Ze rola
uéitela je pasivna. Naopak Studenti
potrebujd usmernit, ¢i md postup ich

rieSenia zmysel.
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Najvyssia uroven bdadania poskytuje
Zziakom najvadsiv prileZitost’ vyskosat
si pracu vedcov. Ziaci rieia problém,
ktory samostatne sformulujd na zd-
klade postupu, ktory sami navrhno.
Implementdcia otvoreného bddania
je UcinnejSia pri rozvoji kognitivnych
schopnosti, procedurdinych zruénos-
ti, kritickych a vedeckych ndazorov
pri
a Struktdrovanom bdadani (Artayasa

Studentov ako riadenom
— Susilo = Indriwati, 2018). Je prav-
da, Ze ¢im vyssia je Uroven bdadania,
tym s0 Studenti aktivnejsi v uceni
a naopak. Zdroven by mala zvolend
Uroven zodpovedat schopnostiam
a skusenostiam Studentov (Wenning,
2011).

Nemébzeme olakdvat, Ze Studenti
budu okamzZite schopni navrhnit vy-
skumny problém a ndjst' narho od-
povede. Vddsina Studentov, bez
ohl'adu na vek, v skutoénosti potrebu-
je rozsiahlu prax, aby sa u nich roz-
badatel'ské

Uroven bddania méze byt aplikova-

vinuli schopnosti. Tdto
nd az vtedy, ked’ Ziaci maji dostatok
skusenosti na prvych troch Grovniach
bddania (Banchi - Bell, 2008).

Aj Wenning (2011) uvddza, zZe
systematickym  postupovanim cez
jednotlivé Urovne si Studenti rozvijajo
SirSie spektrum schopnosti intelektudl-
neho a vedeckého procesu. Vedi ku
komplexnejSej forme vedeckej gra-

motnosti a preto by uditel mal po-



stupne na Ziakov kldst' vyssie a vys-
Sie ndroky.

Takdto forma vyuovania, kde su
Ziaci noteni hladat’ informdcie sami,
nielen Ze pomdha Ziakom rozvijat’ ich
zruénosti v oblasti vedeckej gramot-
nosti a kritického myslenia, ale umoz-
nuje ju tiez spravit' zaujimavou, za-
bavnou a tiez prinosnou formou. Cie-
fom prispevku je vyhodnotit aplika-
ciu badatel'sky orientovanych aktivit
vo vyufovacom procese v zmysle
vytvorenej metodiky a ich vplyv na
aktivitu Ziakov.

Tabulka 2: Rozdiel medzi tradiénym
orientovanym vzdeldvanim

Tradiéné vyuéovanie vs. badatel'-
sky orientované vyuéovanie

Uz ddvno naudit’ Ziakov &o najviac
poznatkov o danej téme nie je hlav-
nym cielom vzdeldvania. Délezité je
naudit’ Ziakov uéit' sa, to znamengq, Ze
ziak by mal vediet ako k novym
poznatkom dospiet zmysluplnou ces-
tou a porozumiet’ im. Takdto moZnost
ndm ddava prdave bdadatel'sky orien-
tované vyucovanie.

Aj napriek tomu md vo vzdeldavani
esSte stdle dominantné postavenie
tradiény pristup k vzdeldvaniu, ktory
je ndm uréite vietkym blizky, ked'ze
mnohi z nds takyto pristup zazili.
Podla Kire$a et al., 2016 medzi
tradiénym pristupom k vzdeldvaniu
a bdadatel'sky orientovanym vzdela-
vanim méZeme identifikovat’ niekol'ko

podstatnych rozdielov (tab. 2).

pristupom k vzdeldvaniv a bdadatel'sky

Tradiény pristup k vzdelavaniuv

Badatel'sky orientované vyuéova-
nie

Zameriava sa na zvlddnutie obsahu vzde-
ldvania a mensi déraz je kladeny na
rozvijanie zruénosti a kompetencii Ziaka.

Obsah vzdeldvania sa chdpe skér ako
prostriedok na  rozvijanie  zruénosti
a kompetencii Zziaka.

Zamerany na ulitel'a, ktory md v triede
dominantné postavenie. Ucitel odovzdd-
va Ziakom uZz hotové informdcie, o tom
»,Co vieme“, pricom Ziaci tieto informdcie
prijimaju.

Zamerany na ziaka; uéitel vystupuje
v procese uéenia len ako poradca. Uéenie
je viac orientované na to ,odkial to vie-
me“ neZ na to ,&o vieme“. Ziaci si kongtru-
UjU nové poznatky prostrednictvom aktiv-
nych innosti.

Len zriedkavo umozZiuje Ziakom sa za-
oberat’ svojimi chybami a mylnymi pred-
stavami.

BeZne poskytuje prileZitost' Ziakom robif
chyby a poudit’ sa z nich.
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Pri hodnoteni vysledkov je déraz kladeny
na obsah vzdeldvania a na jedind sprav-
nu odpoved.

Okrem obsahu vzdeldvania je hodnotenie

zamerané aj na dosiahnuty pokrok

v rozvoji Ziackych zruénosti.

Ucenie je skér zamerané na dosiahnutie
Uspechov v skole a na pripravu na d'alsi
stupenn vzdeldvania nez na to, aby sa
Ziaci naudili udit’

sa (smerom

k celoZivotnému vzdeldavaniu).

Ulenie je zamerané na dosiahnutie Uspe-
chov v skole, ale tieZ na pripravu pre
celoZivotné vzdeldvanie.

Tradiéné vyuéovanie predstavuje uzavre-
ty systém. V tradiénych triedach sa pouzi-
vajo informaéné zdroje, ktoré si dostupné
len v triede alebo v 3kole. Technolégie sa
vyuzivaijo skor uéenie

na sd

o technolégidch nez na podporu uéenia.

Badatel'sky orientované vyuéovanie pred-

stavuje skor otvoreny systém.
V bddatel'skych triedach Ziaci vyuzivaju
informaéné zdroje aj mimo triedy alebo
Skoly. Technolégie sU vyuZivané na pod-
poru uéenia (napr. na vyhladdvanie in-

formdcii, na zber a spracovanie dat, na

komunikdciv a pod.)

Zdroj: Kires et al., 2016

Vyhody a nevyhody badatel'sky
orientovaného vyuéovania

Bdadatel'sky orienfovanému vyuéo-
vaniu sa pripisuje mnoZstvo vyhod.
Medzi tieto vyhody patri napriklad
pozitivnejsi postoj ziakov k predmetu,
posilnenie kognitivnych, emociondl-
nych a socidinych zruénosti. Zdroven
smeruje k dlhodobejSiemu uchovaniu
dosiahnutych vedomosti. Zlepsuje sa
Urovenn kompetencie Ziakov riesit
problémy a zdokonaluje sa koope-
rativna &innost' v kolektive (Hurny -
Hybelbauerovd, 2018).

Podla Brownovej (2019) oproti
tradiécnému vyucovaniu, ktoré zd6-
raziuje pasivitu Ziakov, je v bdada-
tel'sky orientovanom vyucovani kla-
deny déraz na ziskavanie informdcii
Ziakmi samotnymi, ¢o zvysSuje zdazitok
z uenia, v ktorom s0 Ziaci aktivne
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zapojeni. Podnecuje u Ziakov zveda-
vost' a je zndme, Ze zvedavost akti-
vuje hippocampus - oblast’ mozguy,
ktord je zodpovednd za tvorbu pa-
mate. Samotnd skutoénost, Ze Ziaci
sa zaujimaju o to o Studuju, zvysuje
pravdepodobnost, Ze si Ziaci rychlej-
Sie d lepsie zapamdtaju poznatky,
ktoré nadobudli vlastnym bddanim,
ako ked' im sU len sprostredkované.
SGéasne je dokdzané, Ze ak zZiaci
ziskaj0 odpovede na otdzky sami,
vlastnym bddanim, chdpu to, o Stu-
dovali lepsie a do vé&ej hibky.
Prdve toto vyucovanie sa javi qj
ako vhodnd alternativa pre Ziakov,
ktori si namiesto &itania dlhého uceb-
ného textu radsej nové poznatky
prakticky overia. Tym sa bddatel'sky
orientované vyucovanie stdva vhod-

nou metédou aj pre prospechovo



slabsich Ziakov, ktori maiju problém
Pri
Ziaci nielen osvojujd nové vedomosti,

s uéenim. uceni sa bddanim si
zruénosti a ndvyky, ale tiez rozvijaju
ich tvorivost, predstavivost, samo-
statnost’ & schopnost’ logicky mysliet.
Takdto forma vyuéby tiez zvysuje
sebapoznanie, poskytuje priestor na
vyjadrenie vlastnych Ziackych nézo-
rov, rozvija zodpovednost' za vlastnd
aj timovu prdcu, pozitivhe prispieva
k utuZovaniu vztfahov medzi Ziakmi

vtriede a rozvija kooperdciu
a komunikaéné zruénosti ziakov. Tka-
Cova (2019) okrem toho zdéraziuje
kl'déovu Glohu vhodne zvolenych vyu-
Covacich metéd pri prechode od tra-
diéného k inovativnemu, zdazitkovému
vyuovaniu. Tie predstavuju zdklad,
nielen pre motivdciu Ziakov, ale qj
aktivne zapojenie Ziakov do vyuco-
vacieho procesu. Zlepsujo vzi'ah Zia-
kov k danému predmetu a poskytujo
viacerym ziakom moznost" dosiahnut
Uspech ¢&i prileZitost na vsestranny
rozvoj ich osobnosti.

Okrem vyhod a prinosov bdada-
tel'sky orientované vyuéovanie prind-
Sa

so sebou daj nevyhody alebo

Niektoré z kl'd€ovych
badatel’-
skych aktivit st nedostatok casu ale-
bo
technického  zabezpedenia  skoly
(Edelson - Gordin - Pea, 1999). Pod-
la Guido (2016) patri k nevyhoddm

bddatel'sky orientovaného vyucova-

problémy.

problémov pri realizdcii

nedostatok materidlno-

nia ndro¢nd priprava uéitela na vyu-
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Covaciu hodinu z ¢asového aj mate-
ridlneho hladiska, kedZe priprava
na takdto hodinu si vyZzaduje pomer-
ne vela ¢asu a pedagogickych sku-
senosti. Pri priprave je potrebné po-
stupovat’ koncepéne musia sa braft’
do Uvahy vietky aspekty, aby bol
vzdeldvaci proces ¢o najefektivnejsi.
Uvddza aj problémy ako sU nepri-
pravenost Ziakov a uditelov na také-
to vyuéovanie. Nepripravenost' zia-
kov spodiva v tom, Ze Ziaci nemaju
bddatel'ské
a preto nedokdZu samostatne praco-

rozvinuté schopnosti

vat. Nepripravenost’ u uéitelov je
vyjadrend ako nedostatoénd pripra-
va na organizdciv a riadenie bdda-
tel'skej hodiny.

Vyplyva to aj z vyskumu zamera-
ného na postoje ulitelov prirodnych
k badatel'sky

vyucovaniu. Prevaznd vadsina udite-

vied orienfovanému
lov sthlasi s tym, Ze bddanie je dé-
lezity ndstroj, ktory md byt vyuziva-
ny ako efektivna metdéda ziskavania
vedomosti. Velkd <&ast’ ucitelov sa
viak obdva, Ze nie s0 pripraveni
bddanie vtomto zmysle vyuZivat
a zhodujl sa na potrebe rozsiahlej
pripravy, aj v rdmci Skoleni. Ucitelia
teda rozumejl délezitosti bdadania,
ale chybaiji im vedomosti a stratégie
na to, aby mohli badanie spol'ahlivo
implementovat’ (DiBiase — McDonald,
2015).
Lederman N.

(2019) okrem toho uvdadzaju, Ze udi-

a Lederman J.

telia  nevyuZivajl  bddanie  dj



z d'alSich dévodov, ako s0: tlak na
pokrytie obsahu udiva, organizacné
tazkosti pri vedeni bdadatel'skej ho-
diny, obavy o schopnosti a motivdciu

u Ziakov, nedostatok skisenosti
a vedomosti  z vyskumu prirodnych
vied.

Tento nedostatok vedomosti

a skisenosti pravdepodobne vdzine
obmedzuje schopnost’ uéitelov pldno-
vat' a realizovat' hodiny, ktoré po-
mdzu ich Studentom vytvorit' si obraz
vedeckého skimania. Aby uditelia
mohli vo svojich uéebniach zavadzaft’
reformné uéebné postupy, ako je aj
bdadatel'sky orientované vyuéovanie,
je pochopitelné, Ze u nich musi byt
rozvinuté: 1) primerané porozumenie
bddania v prirodovednych predme-
2) ich bdadatel'ské
schopnosti, 3) pedagogické zruénosti

toch, vlastné
potrebné na vyucovanie prirodoved-
nych predmetov v zmysle bdadatel'sky
orientovaného vyucovania, 4) zdmer
vyucovat tymto spdsobom (Capps —
Crawford, 2013).

Ak dj napriek tymto obmedze-
niam sa ucitel' rozhodne vyuzit' prvky
bddania vo vyucovani, umoziuje tym
Zziakom budovat’ si a rozvijat’ schop-
nost hladat, skimat a objavovat.
Tym Ziak zacne lepSie rozumief ve-
deckym pojmom, suvislostiam a pre-
dovietkym vedeckym principom. Ziak
si nie len uvedomi nedostatky vo
svojom vlastnom poznani, ale vytvori
si aj urcity systém pre systematické
a postupné dopiﬁonie a spresiova-
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nie poznania (Edelson - Gorin - Peq,
1999). Pri vzdjomnom porovndvani
je potrebné poznamenat, Ze nie je
iba
z tychto sposobov. Tradi¢né aj bada-

sprdvne  vyucovaft jednym

telsky orientované vyucovanie sa
navzdjom nevyluéujl a je potrebné
ich vzdjomne kombinovat" a vhodne
doplfiat. Obidva typy majd vo vzde-
Iavani Ziakov svoj vyznam a sU rov-
nako délezité. Za hlavny ciel sa pre-
to pokladd vyvdazenie tradiéného
vzdeldvania, ktoré je zaloZené na
odovzddvani  poznatkov  Ziakom,
aktivnym Ziackym ulenim (Kire$ et
al., 2016).

Metodika

Hodnotenie efektivnosti implemen-
tacie badatel'sky orientovanych akti-
vit sme realizovali prostrednictvom
spdtnej vazby od Ziakov na inovativ-
nu metodiku. Tdto metodika bola
vytvorend v rédmci projektu IT Aka-
démia a venuje sa téme Ukazovatele
obyvatel'stva Slovenska. Tito tému je
vhodné zaradit’ v 3. roéniku vyssieho
sekunddarneho vzdeldvania ISCED 3,
do tematického celku Slovensko -
nase regiény, v téme: Vybrané uka-
zovatele obyvatelstva Slovenska
(obr. 1). Celd metodika je dostupnda
v Zbierke metodik

z geografie pre stredné skoly (Csa-

inovativnych

chovd, 2010). Inovativna metodika
bola predlozend a overovand na
hodinach geografie v deviatich trie-
dach 3. roénika strednych $kél. Déle-



Zitou castou ndsho vyskumu bolo
zistenie ndzorov uéitelov na realizo-
vanU metodiku. Ucitelia mali zhodno-
tit, na zdklade dotaznika IT Akadé-
mie, vyuzitelnost metodiky v praxi
a doplnit svoje ndavrhy na Upravu
metodiky. Cielom vytvorenej metodi-
ky je uZiakov rozvijat spdsobilost
vyhladdvat' v Statistickych databd-
zach, zaznamendvat' a prezentovaft
vysledky,  formulovat  myslienky
a diskutovat’ o nich. Ddlezitym cielom
je aj osvojit si vedomosti v oblasti
demografickych problémov Sloven-
ska, vediet sprdvne
udaje

interpretovat’
Statistické o obyvatel'stve
a metédou kartogramov ich karto-

graficky spracovat.
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IT Akadémia — vzdeldvanie pre
21. storolie — projekt prebieha
v rokoch 2016 — 2021 v spoluprdci
s piatimi  slovenskymi  univerzitami
a jeho cielom je priprava mladych
l'udi na strednych Skoléch pre aktudl-
ne a perspektivne potreby vedo-
mostnej spoloénosti a trhu prdce so
zameranim na IKT a zmenu obsahov,
metéd a formy vyuéby predmetov
ako s0 matematika, informatika
a prirodovedné predmety. V zdujme
plnenia cielov sU vytvdrané inovativ-
ne metodiky zamerané na rozvoj
badatelskych kompetencii Ziakov ZS

a SS (IT Akadémia, 2021).
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Obr. 1: Titulny list metodiky Ukazovatele obyvatel'stva Slovenska

bgitnhndfmm

UKAZOVATELE OBYVATELSTVA SLOVENSKA

Tematicky celok f Téma ISCED / Odponicany rocnik

Slovensko

MaZe regicny ISCED 3 / 3.rotnik [ 2 wyutovacie hodiny

VWybrané ukazovatele obyvatelstva Slovenska

Ciele

Zinkom osvojované vedomosti a zruénosti Ziakom rozvijané spdsobilosti

* yysvetlit pricing aktudlnych demografickych * yyhladavat v Statistickych databazach
problémov Slovenska * zazpamendvat vysledky prostrednictvom

* spravne interpretovat Statisticke ddaje prace s tabletom
o obywatelstve * formulovat myslienky a argumentovat

* kartografické spracovanie ukazovatelov * prezemtovat visledky pred spoluZiakmi
obyvatelstva Slovenska * diskutovat a argumentovat vysledky

PoZiodavky na vstupné vedomosti @ zrucnosti
* poznatky o jednotlivych krajoch Slovenska
* rozumiet metode kartogramow

Rieseny didakticky =
fiaci mdlo ovladajid mofnosti dostupnosti Statistickjch datab#z, problém s interpretaciou
kartograficky spracovanych informacii.

Dominantné vyutovacie metody o farmy Priprava ucitela o pomdcky
* metoda: riadené badanie * tablety s pripojenim na internet
* forma: skupinova forma (5 - 7 dvojic Ziakowv) * pocitac

* internetové pripojenis
* interaktivna tabula
Realizovatelné s  pouZitim  digitalnych

nastrojov.

Diagnostika spinenia vzdeldvacich cielov
Rozhowvor. Analyza wystupov Einnosti Ziakov prace s mapou. Pozorovanie/Komentire.

Autor: RNDr. Kataring Vilinowd, PhD.

Zdroj: Csachovd, 2020
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Vysledky

Metodika, ktord bola vytvorend
v rdmci projektu IT Akadémie, pou-
kazuje na moznost' a spdsob imple-
mentdcie bddatelsky orientovaného
vyuCovania do vyudovania geogra-
fie. Zaujimalo nds, ¢ respondenti
povazuju tento bddatelsky pristup
uplatiiovany v metodike za vhodne
zakomponovany do vyuéby. Zdro-
ven, ¢i im tento pristup napomdha
pochopeniu studovanej problematiky
ziakmi. Na zdklade 5-stupriovej $ka-
ly spokojnosti mali respondenti vy-
jadrit' svoj ndzor a struéne ho zdé-
vodnit. Az 89 % respondentov vy-
jadrilo svoju spokoijnost’ s uplatnenim
bddania v metodike a 11 % respon-
dentov vyjadrilo ciastoénd spokoj-
nost’.

Rovnako nds zaujimalo, & aktivi-
ty uvedené v metodike boli vhodne
zvolené pre splnenie stanovenych
cielov v rdmci Ziakom osvojovanych
vedomosti, zruénosti a spdsobilosti,
ktorych plnenie je zdkladom uUspes-
nosti badatel'sky orientovaného vyu-
Covania. Z grafu 1 vyplyva, Ze na-
vrhnutd metodika splnila svoj Gcel.
Ziaci po uplatneni metodiky dokézali
vysvetlit  pri¢iny aktudinych demo-
Slovenska,

grafickych  problémov

sprdvne interpretovat’  Statistické
Udaje o obyvatelstve a kartogra-
ficky ich spracovat. Okrem toho sa
rozvijala ich spésobilost’ vyhladdavat

v Statistickych databdzach, zazna-
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mendvat’ vysledky prostrednictvom
prdce s tabletom, formulovat mys-
lienky, diskutovat’ so spoluZiakmi
a prezentovat' vysledky svojej prace.
Ucitelia overujici metodiku sa zhodu-
jo na tom, Ze aktivity zahrnuté
v metodike sO primerané intelektudl-
nej Urovni Ziakov a boli zvlddnuté na
primeranej Urovni. Velmi dbélezitym
pozitivnym zistenim je, Ze Ziaci Ulohy
riesili so zdujmom, ked'ze v sG¢asnosti
sa Casto poukazuje na nizky zdujem
Zziakov o prirodovedné predmety.
Bddatel'sky orientované vyucovanie
sa preto javi ako jedna z mozZnych
ciest ako tento zdujem u Ziakov zvy-
Sovat'.

Kld€ovou Ulohou pre sprdvnu imple-
mentdciu bddatel'sky orientovaného,
zazitkového, vyulovania su vhodne
zvolené vyuéovacie metédy a formy
(Tkaéovd, 2019). V spracovanej me-
todike boli vopred odporicané me-
tédy a formy vyucby, konkrétne ria-
dené bddanie a skupinovd forma
vyuCovania, idedlne 5 — 7 dvojic
Ziakov. Az 89% respondentov sa
zhodlo na tom, Ze stanovené metddy
a formy sU vhodné pre Uéely metodi-
ky. Poéas pozorovanych hodin ucite-
lia dominantne vyuzivali riadené
bddanie, avsak nie v kazdom pripa-
de bola mozZnd skupinovd prdaca,
z dévodu prebiehajice] distanénej
vyuéby. Uditelia v takom pripade
zvolili individudlnu prdcu Ziakov.
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Graf 1: Hodnotenie aktivit z hladiska pozZiadaviek pre splnenie stanovenych

cielov
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80%
70%
60%
50%
40%
30%
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10%

0%

S0 vhodne
zvolené pre
splnenie
stanovenych
ciel'ov

sU primerané
intelektudlinej
Urovni Ziakov

111

sU zrozumitelne
formulované

Ziaci riesili so
zdujmom

zvladli Ziaci na
primeranej Urovni

BAno DOSkdr dno ENeviem posidit B Nie

Zdroj: http:/ /itakademia.sk /

Aspekty vyuéovacich foriem a metéd
mdzZzeme podporit’ aj prostrednictvom
digitdlnych technolégii, ktoré si po-
vazované za efektivny a pre Ziakov
atraktivny prostriedok pre rozvoj
réznych zruénosti a znalosti (Kala$ et
al.,, 2010). Aj v nami navrhnutej me-
todike sme preto kladli déraz na
vyuzitie digitdinych technolégii pri jej
realizécii. Samozrejme, kazdy uditel
materidlno-

sa musel prisposobit’

technickému zabezpedeniu  skoly.
Z dotaznika vyplyva, Ze pri realizé-
cidch metodiky boli z digitdlnych
technolégii vyuzité najmd interaktiv-
na tabula s pripojenim na internet
alebo dataprojektor, poditace resp.
notebooky. Pri jednej z realiz&cii boli
pre vizualizdciv Udajov a tvorbu map

vyuzité mobilné zariadenia.
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Pri bddatelsky orientovanej vyucbe
sa u ziakov buduje celkové porozu-
menie a chdpanie podstaty vedy
pomocou bddatelskych postupoy,
ktoré odrdzajo metdédy pouzZivané
vedcami. Polas takto zameraného

vyuéovania sa  Ziaci vzdjomne
ovplyviuju, popisujd udalosti a javy,
kladd otdzky, vytvdrajo vysvetlenia
zalozené na dékazoch, testuji tieto
vysvetlenia podla sGcasnych vedec-
kych poznatkov a komunikuji svoje
ndpady s ostatnymi (Contant et al.,
2017). Tieto a dalSie cinnosti boli
v centre ndsho zdujmu pri vyhodno-
covani dotaznika IT Akadémie.

Respondenti mali rozhodnit, ktoré
z nasledujicich uvedenych spésobi-
losti boli pre Ziakov l'ahko zvlddnu-
telné alebo ndrocnejSie a zdroven

mali vyjadrit nakolko sa Ziaci do
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jednotlivych d&innosti zapojili samo-
statne, s pomocou ulitela alebo ¢i
bola niektord z innosti vedend len
ucitelom a Ziaci boli iba aktivnymi
pozorovatelmi (graf 2). Viac ako
polovica respondentov medzi I'ahko
zvladnutelné cinnosti zaradili pracu
s vopred danymi informdciami
a prehladné zaznamendvanie ziska-
nych/zistenych vysledkov. Ostatné
Cinnosti boli vddéSinou respondentov
oznacené ako pre Ziakov ndroénejsie

na zvladnutie. Medzi ne patria: for-

mulovat hypotézu/vyskumni otazku;
navrhnit postup skimania; manipulo-
vaf s pomdckami/ softvérom; hladaf
nové, relevantné informdcie; porov-
nat /posddit  pravdivost informdcii;
analyzovaf /interpretovat ziska-
né/zistené vysledky; formulovat za-
very a navrhovat' rieSenia; diskuto-
vat /vyjadrovat’ postoje k rieSenym
problémom; argumentovat’/ zdévod-
rovat zistenia a skutoc-
nosti; prezentovat/  obhajovat zis-

tenia a zdvery.

Graf 2: Naroénost badatel'skych &innosti vo vychovno-vzdeldvacom procese
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@ (ahko zvladnutelné

B Ndrocnejiia

A - Formulovat’ hypotézu/ vyskumni otazku  G-Prehladne zaznamenavat' ziskané/ zistené vysledky

B - Navrhnit' postup skimania
C - Manipulovat' s poméckami/ softvérom

H -Analyzovat'/ interpretovat’ ziskané/ zistené vysledky
|- Formulovat' zavery a navrhovat' riesenia

D - Pracovat' s vopred danymi informéciami  J - Diskutovat'/ vyjadrovat’ postoje k rieSenym problémom

E - Hladat' nové, relevantné informacie
F - Postdit’ pravdivost’ informdcii

Zdroj: http://itakademia.sk/

Uspech vyuéovania badanim zavi-
si vo velkej miere aj od stupna zapo-
jenia a vedenia hodiny uéitelom vo

K - Argumentovat'/ zdévodiiovat zistenia a skutoénosti
L - Prezentovaf/ obhajovat’ zistenia a zévery

vietkych  fdzach prdéce Ziaka.
Z uvedenych &innosti u 22 % respon-

dentov formuléciu hypotézy a ndvrh
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postupu skimania realizoval ucitel.
U 11 % respondentov uéitel' realizo-
val aj manipuldciv s pomdckami/
softvérom. Ostatné &innosti boli vy-
kondvané bud Ziakmi samostatne
alebo za pomoci uéitel'a. Samostatnd
prdca Ziakov vyrazne prevazovala

(nad 60 % respondentov) pri &innos-

tiach ako prdca s vopred danymi
informdaciami, hladanie novych, rele-
vantnych informdcii, prehladné za-
znamendvanie ziskanych vysledkov
a analyza/interpretécia tychto vy-
sledkov. U ostatnych spomenutych
&innosti bolo ich realizovanie spojené

s pomocou uéitel'a (graf 3).

Graf 3: Realizécia bddatelskych ¢&innosti Uéastnikmi vychovno-vzdeldvacieho

procesu
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C - Manipulovat' s pomdckami/ softvérom

C D E F G H |

OZiaci s pomocou ucitel'a

@ Ucitel

G-Prehl'adne zaznamendavat ziskané/ zistené vysledky
H -Analyzovat'/ interpretovat’ ziskané/ zistené vysledky

|- Formulovat' zavery a navrhovat' rieSenia

D - Pracovat' s vopred danymi informaciami J - Diskutovat'/ vyjadrovat’ postoje k rieSenym problémom

E - Hladat' nové, relevantné informacie
F - Posudit’ pravdivost’ informdcii

Zdroj: http://itakademia.sk/

Uloha uéitela v badatel'sky oriento-
vanom vyucovani sa aj z tohto vy-
skumu ukazuje ako velmi délezitd,
ked'Zze

sprievodcom bddania Ziakov. Poma-

e

ucitel sa stdva aktivnym

ha Ziakom v realizécii badatel'ského
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K - Argumentovat'/ zdévodhovaf zistenia a skutoénosti
L - Prezentovat’/ obhajovat’ zistenia a zavery

procesu a zdrovenn ich pripravuje

rozvijanim spominanych dinnosti na
zvladnutie vysSich Grovni bddania
(Dostdl, 2015).

Aktivnhe zapdjanie Ziakov do vyuco-

evv

vania uZ aj na najnizsej rovni bada-



nia od nich vyZaduje uréité spodsobi-
losti, ktoré si majo podas bdadania
osvojit' (Balogova — Jeskovd, 2015).
Okrem osvojovania si novych vedo-
mosti, zruénosti a ndvykov si Ziaci
rozvijaju ich tvorivost' a samostatnost’
(Tk&éovd, 2019). Préave rozvoj tvori-
vosti a kreativity Ziakov sa vyrazne
prejavil aj pri realizdcii metodiky.
Z vysledkov dotaznika vyplyva, Ze
Ziaci pri prdci na hodindch priché-
dzali aj na iné moZnosti tvorby mapy
ako boli pondknuté ucitelom. Niektori
Ziaci pracovali s portdlom
https://www.datawrapper.de/, kde
si vytvorili vlastné konto a ndsledne
v nom vytvdrali jednoduché mapy
(metédou kartogramov) podla zvo-
leného kritéria. Inych Ziakov zaujali
Statistické Udaje, z ktorych si vyberali
pre nich zaujimavé kategédrie, snazili
sa analyzovat' priciny sucasnej de-
mografickej situdcie na Slovensku,
hladali
zadanut tému.

sUvislosti  a diskutovali na
V rdmci vyskumu sme sledovali qj to,
&i metodika napomdha hl'adat’ riese-
stanoveného

nie problému

a vysvetlenie  Studovanych  javov
a procesov. Az 67 % respondentov
Uplne sthlasilo s tymto tvrdenim a 33
% respondentov {iastoéne sUhlasilo.
Zhodli sa na tom, Ze metodika pou-
kazuje na moznosti dostupnosti Statis-
tickych
a moznosti tvorby mdp, ktoré grafic-

databdz  na  internete
ky vizualizujo demografické javy na

Uzemi SR, &éim sa javi ako vhodny
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ndstroj pre rozvijanie prislusnych
zruénosti u Ziakov.

V zdvere dotaznika mali respondenti
zhodnotit' metodiku z celkového hl'a-
diska a uviest d'alSie odporidéania,
ktoré by mohli metodiku vylepsit.
Viac ako polovica respondentov (78
%) hodnotilo metodiku kladne a ne-
navrhlo Ziadne Upravy. Ocenili, ze
metodika bola velmi podnetnd, dob-
re spracovand a zaujimavd nielen
z pohl'adu uéitelov ale aj z pohladu
ziakov. Aj zvysSnych 22% responden-
tov hodnotilo metodiku kladne zéro-
ven navrhlo odporidéania ako meto-
diku vylepsit'.

Na zdklade ziskanej spdtnej vazby
mdézZeme konstatovat, Ze metodika
vytvorend v rdmci projektu IT Aka-
démie poukazuje na  moZnost
a spdsob vhodne a didakticky pre-
myslenej implementdcie bddatel'sky
orientovaného vyuéovania do vyuéo-
vania geografie. Je vhodnym pred-
pokladom pre dosahovanie lepsich
vysledkov, a to nielen vzdeldvacich,
ale aj vysledkov pri rozvijani priro-
bddatel'skych

dovednych ako qj

kompetencii.

Zaver

Implementdcia bdadatel'sky oriento-
vaného vyudovania je vyzvou sucas-
nych trendov vo vzdeldvani prirodo-
vednych predmetov. Inovativnha me-
todika si kladie za ciel' zefektivnit’
vyucbu prirodovednych predmetov
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na skoldch a vzbudit' zdujem Ziakov
o ich studium. Vysledky, ktoré prina-
Sa tento prispevok, potvrdili pozitiv-
ny efekt bdadatelskych aktivit vo
vyuéovani geografie na rozvoj Ziac-
kych zruénosti a motivdacie. Ucenie
zalozené na bddani poskytlo Ziakom
prilezitost’ plne preskimat’ problémy,
aby sa mohli uéit' nielen z vysledkov,
ale aj zo samotného procesu. Ucitelia
dopomohli spoznat’ Ziakom ich pred-
nosti, nedostatky a pri¢iny, ako qj
moznosti sebazdokonalovania. Vy-
sledky vyskumu vSak upozorfivjd na
potrebu opakovaného zaradovania
bdadatel'skych aktivit do vyuéovania
kvéli efektivnosti celého procesu.
Vhodne pripravend bddatel'ska ak-
tivita méze mat vyrazny dopad nie-
len na zlep3enie vedeckej gramot-
nosti Ziakov, ale tiez na vzrastajicu
daného

oblUbenost’ predmetu

u Ziakov.
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PRIESTOROVE UDAJE AKO ZAKLAD PRE HODNOTENIE
REKREACNEHO POTENCIALU V MODELOVYCH
REGIONOCH SLOVENSKA

SPATIAL DATA AS THE BASIS FOR EVALUATION OF RECREATION
POTENTIAL IN MODEL REGIONS OF SLOVAKIA

Jarmila Makovnikovd’, Boris Pdlka’, Stanislav Kolosta?

I Ndrodné polnohospoddrske a potravindrske centrum, Vyskumny Ustav pédozna-
lectva a ochrany pédy, Regiondlne pracovisko Banské Bystrica, Mlddeznicka 36,
974 01 Banskd Bystrica, Slovensko, e-mail: jarmila.makovnikova@nppc.sk,
boris.palka@nppc.sk
2 Katedra verejnej ekonomiky a regiondlneho rozvoja, Ekonomickd fakulta,
Univerzita Mateja Bela, Tajovského 10, Banskd Bystrica, Slovensko,
e-mail: stanislav.kolosta@umb.sk

DOI: https://doi.org/10.24040/GR.2021.17.1.38-51
Abstract: Cultural ecosystem services, as one of the three main ecosystem service
categories, are defined as “non-material benefits people obtain from ecosys-
tems”. Cultural ecosystem services are less in the foreground to be put on maps,
because researchers must rely on proxies for their quantification. From the group
of cultural services the most commonly mapped is the recreation service, because
it is relatively simple to be quantified. The assessment of geographically small
regions in relation to their potential to provide different types of ecosystem ser-
vices is usually missing in scientific literature. The aim of the article was to assess
and evaluate the recreational potential of ecosystem services in small districts of
Slovakia - Brezno and Krupina. Burkhard’s modified matrix of indices was used.
Investigations showed that Brezno district has a higher recreational potential of
ecosystem services in comparison to Krupina district. Lower availability and
transport options in Brezno district are reflected in lower ratio of visitors to the
capacity of recreation potential. Our findings could stimulate debates about
creation of new jobs focused on sustainable recreation and tourism.

Keywords: potential, ecosystem services, recreational services, evaluation, assess-
ment
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Uvod

Ekosystémy, ktoré poskytuju sluz-
by, s oznacované ako prirodny ka-
pitél (Costanza a Daly, 1992), ¢im
dochddza k prepojeniv hospodarstva
s jeho ekologickymi rozmermi. Kon-
cept ekosystémovych sluzieb pred-
stavuje premostenie medzi ekologic-
kymi a ekonomickymi pristupmi
a pomdha vytvarat transdisciplinar-
nu ekologickd ekonomiku. Jednou
z hlavnych poZiadaviek pre imple-
mentdciu  konceptu ekosystémovych
sluZieb do instituciondlneho rozhodo-
vania je explicitné hodnotenie a oce-
nenie ekosystémovych sluzieb. Sys-
témovy pristup predpokladd odhad
hodnoty ekosystémov a ich sluzieb
vratane kauzdlnych mechanizmov
v ekologickych systémoch, ktoré pro-
dukuji sluzby (Boumans et al., 2002,
Braat a kol.,, 2012). Ekosystémové
sluzby (ekosystémové sluzby navia-
zané na prirodny kapitdl, pédu) deli
Dominati et al. (2010) do troch za-
kladnych skupin, a to zdsobovacie,
regulaéné sluzby a kultirne sluzby.
Kultdrne ekosystémové sluzby so
v Miléniovom hodnoteni ekosystémo-
vych sluzieb (MEA, 2005) definované
l'udia
ziskavaiju z ekosystémov prostrednic-
po-
estetickymi

ako nehmotné Zitky, ktoré

tvom duchovného obohateniaq,
zndvanim, rekredciov,
a inymi zdazitkami. Cestovny ruch je
ddlezitou sucastou ekonomiky (Brat-

man et al. 2019) a okrem hospodar-
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skeho vyznamu prispieva aj k zvy3o-
vaniu kvality Zivota (Bratman et al.
2019), celkovej pohode a vzdelava-
niu. Dostupnost' rekreadénych sluzieb
a ich vyuzZivanie zdvisi od vybudova-
nej infrastruktiry, ale nezanedbatel'-
ny vyznam md prirodny potencidl
daného Uzemia (Maes et al., 2011)
atraktivita krajiny, rozmanitost’ bio-
topov, vyskyt chranenych GOzemi
a vodnych pléch. Na zdklade prie-
skumu respondentov uvdadzaji Mar-
tin-Lépez et al. (2012) az 41 % po-
diel
plynucich z ekosystémovych sluzZieb.

rekredcie na vnimani Uzitkov

Cielom ¢ladnku bolo poskytnof
alternativny pohlad na vyhodnoco-
rekreaéného

vanie o ocefovanie

potencidlu ekosystémovych sluzieb
v dvoch malych pilotnych regiénoch

SR — okresoch Brezno a Krupina.

Material a metédy

Teoreticko — metodologické vycho-
diska

Pretoze koncept ekosystémovej
sluzby (ES) bol vo velkej miere popu-
larizovany, zvysil sa aj dopyt po
ddkladnych a pouzitelnych metodi-
kdch pre hodnotenie ES. V sUéasnosti
je uvedend Sirokd skdala metéd na
hodnotenie a mapovanie ES (napr.
Burkhard a Maes 2017, Campagne
et al. 2020). K biofyzikdalnym meté-
dam, ktoré vyuzivajl priestorové
Udaje, patri “maticovd metéda”

(Burkhard et al. 2014, Cernecky et



al. 2020). Jej vyhodou je otvoreny

maticovy systém tykajici sa de-
tailnosti a Urovne hodnotenia sluzieb
Matica ES prepdja

typy ekosystémov alebo iné geo-

ekosystémov.

priestorové jednotky s ES v l'ahko
pouzitelnych tabulkdch (Campagne
et al, 2020). Podla  Burkharda
(Burkhard a kol. 2012, Burkhard
a kol. 2014) ide o vysoko flexibilny
sposob hodnotenia a mapovania ES
na zdklade réznych zdrojov Udajov
a metdd a vo vietkych druhoch na-
stavenia $tudijnych oblasti od miest-
nej po regiondinu a ndrodnd Uroven.

Studované Gzemie

Pre pilotné hodnotenie rekreacné-
ho potencidlu (v rdmci rieSeného pro-
jektu APVV) sme si vybrali dva mo-
delové regiény (Mapa 1) na Urovni
NUTS 4 (okres Krupina a okres Brez-
no)

v réznych  pddnoekologickych

podmienkach, kt. patria z hladiska
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cestovného ruchu k vidieckym oblas-
tiam.

Kartografickym podkladom pre
hodnotenie jednej z kultdrnych eko-
systémovych sluzieb, rekredcie, je
vrstva kategérii ekosystémov Corine
Land Cover (CLC) a vrstva krajinnej
pokryvky LPIS (Land Parcel Identifi-
cation System).

Okres Krupina sa nachddza na
juhu stredného Slovenska, ma rozlohu
548 km? .

Krupina zasahuji od severozdpadu

Do modelového Uzemia

Stiavnické vrchy, od severovychodu
Krupinskd planina a od juhu Ipel'ské
pahorkatina. Povrch je vyskovo ¢leni-
ty s nadmorskou vyskou do 600 m
n.m., pricom prevazujd  vysky
v rozpéti 300-600 m n.m. Polovicu
vymery okresu tvori reliéf s miernymi
sklonmi (do 12 stupriov) a 26% sa
Na vddsine

(58,9%)
a mierne tepld (36,6%) klima.

nachddza na rovine.

Uzemia je velmi tepld
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Mapa 1: Vyélenenie modelovych regiénov v ramci Slovenska

D Statna hranica
D Hranica kraja

Okres Brezno je s rozlohou 1265
km2 Siestym najva&im okresom na
Slovensku. Uzemie okresu Brezno je
tvorené na severnej strane po celej
dizke juznymi svahmi hrebena Niz-
kych Tatier, na juZnej strane masivom
Polany a Veporskymi vrchmi a v
centrdlnej ¢asti Horehronskym podo-
lim. Od vychodu ciastoéne zasahuje
Spissko-gemersky kras. Prevazind
Cast’ okresu sa nachddza v nadmor-
skej vyske nad 600 m n.m. (88,6 %
plochy Uzemia) s najnizs§im bodom vo
vyske 406 m n.m. S tym suvisi preva-
ha chladnej klimy na vaésine Ozemia
(86,9% vymery). Plo$né zastipenie
ekosystémov v okrese Krupina a v
okrese Brezno je uvedené v tabulke
1.

Metodika vyskumu
Hodnotenie rekreacného poten-

cidlu, ktory patri do skupiny kultdr-

Modelové okresy
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nych sluZieb ekosystémov, sme reali-
zovali s vyuzitim Burkhardovej matice
potencidlu ekosystémovych sluzieb
(Burkhard et al., 2014, Cernecky et
al. 2020). Jednotlivym ekosystémom
je priradend hodnota indexu poten-
cidlu 0 az 5. Nulovi hodnotu maju
ekosystémy, ktoré ekosystémovul
sluZbu neprodukuju v signifikantnej
miere a preto su z pohladu hodnote-
nia nevyznamné. Matica bola pre
Uéely ndsho hodnotenia v modelo-
vych okresoch upravend. Pri hodno-
teni rekreaéného potencidlu polno-
hospoddrsky vyuZivanych pdd (orné
poédy a trvalé trdvne porasty) boli
zohl'adnené vysledky z rieSenia pro-
jektu Modelovanie a hodnotenie ag-
roekosystémovych sluzieb (Makovni-
kovd et al,, 2017), na zdklade kto-
rych bol ekosystém ornych péd ako
aj ekosystém ftrvalych trdvnych po-
rastov rozdeleny do troch kategérii



podla vysledkov modelu RegMod
(Makovnikovd et al. 2016) v jednot-
livych okresoch SR. Model (RegMod)
vychddza z analyzy vhodnosti pri-
rodnych predpokladov pre letng,
zimnU a celoroént rekredciv a je do-
plneny Ozemnou kvantifikdciou chra-
nenych oblasti NATURA 2000, ktoré
zvysuju atraktivitu hodnoteného Uze-
mia. Rekreaéné sluzby, rekreacény
potencidl, st hodnotené prostrednic-
tvom analyzy prirodnych predpo-
kladov pre uskutoénenie rekredcie
(ratingové kritérid) a hodnotenie
biofyzikdlnych parametrov (Makov-
nikovd et al. 2016). Model RegMod
hodnotil rekreaény potencidl v 5-tich
kategéridch od velmi nizkeho po
velmi vysoky. Plosné zastipenie po-
'nohospoddrsky vyuZivanych péd v
modelovych regiénoch bolo na z&-
klade vysledkov RegMod rozdelené
do troch kategérii, kategéria 1. orné
pddy (trvalé trdvne porasty) je sué-
tom plosného zastipenia velmi niz-
keho a nizkeho rekreaéného poten-
cidlu (hodnota indexu je znizend o
1/3 oproti strednej hodnote), kate-
géria 2. je stredny potencidl (odpo-
vedd strednej hodnote indexu)
a kategéria 3. plosné zastipenie
vysokého a velmi vysokého rekre-
aéného potencidlu v modelovych
okresoch (hodnota indexu je zvysend
o 1/3 oproti strednej hodnote).

Stanovenie priemerného indexu re-
krea¢ného potencidlu (IR) pre mode-

lovy okres bolo nasledovné:
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IR= (> IRe.Pe) /P,

kde IR je priemerny index rekre-
aéného potencidly, IRe je index re-
kreaéného potencidlu konkrétneho
ekosystému, Pe je plosné zastupenie
konkrétneho ekosystému v danom
okrese a P celkovd plocha ekosysté-
mov v danom okrese.

Pre stanovenie hodnoty rekreaéného
potencidlu sme vyuzili metédu Value
(Burkhard, Maes, 2017).

Ohodnotenie rekrea¢ného potencidlu

transfer

vychddzalo z préce Frélichovej et al.
(2014) a Cerneckého et al. (2020).
Hodnote indexu 1 bola priradend
suma 730,1733 eur,
ktorej boli ndsledne vypodcitané ceny

na zdklade

rekreadnej sluzby pre jednotlivé eko-
systémy podl'a matice indexov.
Hodnotenie rekreaéného potencidlu
(CR)
sledovné:

CR = ) CRe. Pe,

kde CR je celkovd hodnota rekre-

pre modelovy okres bolo na-

aéného potencidlu, CRe je hodnota
rekreaéného potencidlu konkrétneho
ekosystému, Pe je plosné zastUpenie
konkrétneho ekosystému v danom
okrese.

Vysledky

Plosné zastUpenie jednotlivych
ekosystémov v okresoch Krupina a
Brezno je uvedené v tabulke 1 a na

mape 2 a 3.
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Tabul'ka 1: Plosné zastipenie ekosystémov v okrese Krupina a v okrese Brezno

Ekosystém Okres Krupina ‘ Okres Brezno
(v ha)

Orné pddy 15 266,6 3221,7
Trvalé travne porasty 9 362,1 17 455,6
Vinice 73,2 0,0
Ovocné sady 30,5 0,5
Rychlorastice dreviny 163,7 0,0
Vodné plochy 60,1 20,2
Mokrade ndrodného vyznamu 0,3 3,2
Uzemia NATURA 2000 0,0 38745,8
Lesy 6653,6 30406,3

Zdroj: vlastné spracovanie s vyuZitim databdzy CLC a databdzy LPIS

Mapa 2: Plo$né zastipenie ekosystémov v okrese Brezno

[ Hranica okresu [N Sady Orné pody Trvalé travne porasty

V77 naTura2000 [T5777 Mokrade  Kategérie Kategorie
Lesy I vodné plochy [ |1 B
O Okresné mesto |:] 2 E 2
I
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Mapa 3: Plo3né zastipenie ekosystémov v okrese Krupina

[ Hranice okresu | Vodne plochy Orné poda Trvalé travne porasty
[/ naturazooo [l sady Kategérie Kategérie
Lesy Il Richiorastice dreviny [0 1 | K
[ Mokrade Vinohrady i : B 2
O Okresné mesto - 3

Hodnoty indexov rekreaéného po-

tencidlu  jednotlivych  ekosystémov
doplnené o cdiselné hodnoty rekre-
aéného potencidlu jednotlivych eko-
systémov v eur na ha s0 uvedené v
tabulke 2. Hodnote indexu 1
priradend suma 730,1733 eur, na

zdklade ktorej boli ndsledne vypodi-

bola

tané ceny rekreaénej sluzby pre jed-
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notlivé ekosystémy podla matice
indexov. Najvyssi potencial maju
chrédnené Uzemia NATURA 2000,

lesné ekosystémy, nasleduju vodné
plochy, najnizsi potencidl pre posky-
tovanie tejto ekosystémovej sluzby
maju ekosystémy polnohospoddrskej

krajiny, orné pédy a frdvne porasty.
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Tabulka 2: Hodnoty rekreaéného potencidlu jednotlivych ekosystémov

Index rekreaéného

Ekosystém potencidlu hodnota v eur na ha
Orné pédy - kat 1 0,7 511,1213
Orné pddy - kat 2 1 730,1733
Orné pddy - kat 3 1,3 949,2253
Trvalé travne porasty-1 1,4 1022,243
Trvalé travne porasty-2 2 1460,347
Trvalé travne porasty-3 2,6 1898,451
Vinice 1,07 781,2854
Ovocné sady 1,07 781,2854
Rychlorastice dreviny 1 730,1733
Vodné plochy 3,63 2650,529
Mokrade ndrodného vyznamu 5 3650,867
Uzemia NATURA 2000 5 3650,867
Lesy 4,99 3643,565

Zdroj: vlastné spracovanie

Pri
ekosystémovych sluzieb je preukdza-

posudzovani poskytovanych
ny vztah medzi kvalitou a kvantitou
poskytovanych ekosystémovych slu-
Zzieb a stavom samotnych ekosysté-
mov. Priemernd hodnota indexu po-
tencidlu rekreaénej sluzby na Sloven-
sku je 3,13 (Cernecky et al. 2020).
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Okres Brezno md vyrazne vyssiu
hodnotu indexu rekreaéného poten-
cidlu (4,32) ako SR vd'aka vysokému
zastOpeniu chrdnenych Uzemi a les-
nych ekosystémov (mapa 3). Pova-
zan (2015) napriklad uvédza celko-
vU hodnotu rekredcie a rekreaénych
prileZitosti v NP Murdnska planina 5
024 718 eur na rok.
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Mapa 3: Plosnd distribucia indexu rekreaéného potencidlu v okrese Brezno.

Hranica okresu © Okresné mesto

Index rekreaéného potencialu
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Okres Krupina, s vysokym po-
dielom polnohospoddrsky vyuzivanej
pddy, a to prevazne ornych pdéd, ma
index potencidlu pomerne
(2,06) (mapa 4). Biotopy mokradi
predstavujo atraktivne lokality pre

nizky

rekredciv a turizmus, ale ich vymera
je v okrese Krupina velmi nizka
(03,2 ha).

Diskusia a zavery

Vyuzivanie prirodného potencidlu
krajiny pre rekredciu ovplyviuji pri-
rodné, ekonomické a demografické

podmienky  modelovych  okresov.
V okrese Brezno, kde je vyssie plos-
né zastipenie ekosystémov s vysSim
potencidlom pre rekredciu, s0 pod-
mienky pre rekredciu a turizmus vy-
hodnejSie v porovnani s okresom

Krupina. Na vyuzitie rekreaéného
potencidlu mé vsak v tomto okrese
negativny vplyv dostupnost lokalit
a dopravné moznosti. Rekreacné
aktivity ovplyviujo Zivotné prostre-
ich

Pozitivhe

die, ekosystémy a ndsledne qj
sluZby, ktoré poskytuju.
vplyvaju kvalifikované Upravy, ktoré
umoziuju pristup UOCastnikov cestov-
ného ruchu na urditom Uzemi (napr.
spristupriovanie jaskyn, vysokohorské
chodni¢ky, vybudovanie lyZiarskych
trati) (Kanianska et al.,, 2016). Fi-
nanéné investicie do vybudovania
vhodnej infrastruktiry, kompenzaéné
opatrenia na zmiernenie negativnych

vplyvov na prirodné hodnoty ekosys-
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témov. Negativne vplyva na poten-
cial ekosystémov spotreba prirod-
nych zdrojov, produkcia odpadov,
ndrast turistickej dopravy a zvy3ova-
nie intenzity vyuZivania dostupnej
turistickej infrastruktdry. VyuZivanie
potencidlu ekosystémov pre rekred-
civ

a turistiku sa mbéze zvysit podla
Spravy miléniového hodnotenia eko-
systémov (Reid et al., 2005) v dé-
sledku zvySeného poctu populdcie,
vad&Sich mozZnosti vyuzivania volného
Casu ako daj vd'aka rozvoju infra-
Struktury. Aj agroekosystém poskyto-
vanim kultdrnych sluZieb méze vyraz-
ne prispievat k ekonomickej stabilite
a prosperite napriklad vyuZivanim
pdéd s nizkou produkénou schopnos-
tou rekreaéné

na Ucely. Okresy

Brezno aj Krupina majd prevazne
vidiecky charakter, ¢o je predpokla-
dom rozvoja vidieckeho cestovného
ruchu, ktory sa sicasne s agroturisti-
kou stdvajl na Slovensku relativne
novou formou cestovného ruchu. Na-
priklad v Anglicku , 23% farmdrov je
aktivnych nie len vo vyrobe potravin
ale aj v agroturistike (Parente, Bovo-
lenta, 2012). Vidiecky cestovny ruch
mozno (Tomaskin, Kriskovd et al.,

2008)

volného ¢&asu na vidieku

definovat ako vyuZivanie
réznymi
rekreaénymi innostami s moznostou
ubytovania v rodindch, vo vidieckych
domoch alebo v 0celovych komeré-
nych ubytovacich zariadeniach pos-

tavenych v tomto prostredi. V Okrese



Brezno s vyssim zastGpenim chrdne-
nych ekosystémov je mozZnost zvysit
atraktivitu turizmu aj formou ekoturis-
tiky. Pagea a Dowlinga (2002) po-
vazujo ekoturistiku za udrzatelns
formu turistiky zaloZend na prirod-
nom bohatstve, ktord je primdrne
zamerand na zdzitky a Stddium pri-
rody, ktoré je eticky riadené smerom
k nizkemu dopadu, nulovej spotrebe
a ktoré je miestne orientované (Ka-
nianska et al, 2016). Ekoturistika
chrdéni Zivotné prostredie a zlepsuje
prosperitu domdceho obyvatel'stva.
V rédmci SWOT analyzy, ktord je
st¢astou Pldnu rozvoja cestovného
ruchu na Horehroni a aj Programu
hospoddrskeho a socidlneho rozvoja
mesta Brezno je okrem iného medzi
slabymi strankami Ozemia okresu
Brezno taktiez uvedend horsia do-
pravnd dostupnost, nedostatoénd
spoluprdca pri zdruZovani prostried-
kov, uplatfiovani marketingu a pri
koordindcii innosti regiondlnych sub-
jektov cestovného ruchu, nedostatok
kvalitnych sluzieb a nizka Uroven
poskytovanych sluZieb v cestovhom
ruchu, nevyuzity vnitorny potencidl
na ziskanie prinosov z cestovného
ruchu a nerovnomerny rozvoj infra-
StruktOry cestovného ruchu v regiéne
(Brezno — PHSR, 2008). Podobne dij
v okrese Krupina v rdmci Programu
hospoddrskeho a socidlneho rozvoja
mesta Krupina na obdobie 2016 —
2023 sa v SWOT analyze v sivislosti

s rozvojom cestovného ruchu uvdadza
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zld dopravnd infrastruktira, slabd
vytfazenost ubytovacich kapacit, zly
stav kultdrnych pamiatok, zld spolu-
prdca medzi podnikatelskymi sub-
jektmi o nedostatoéné persondlne
a priestorové zabezpedenie v rdmci
informaénych  sluzieb
PHSR, 2016).

Délezitym faktorom Uspechu pri

(Krupina -

udrzatelnom vyuzZivani rekreaéného
potencidlu ekosystémovych sluZieb je
budovanie ddvery miestnych podni-
katelov, vlastnikov pozemkov
a samosprdvy vo vdzbe na kvalita-
tivnu zmenu rastovych parametrov
hospoddrstva nakolko rekreaéné
sluzby sU najperspektivnejSou oblas-
tou slovenského sektora sluzieb (Mi-
nisterstvo hospoddrstva SR, 2009).
Nasa studia poskytuje alternativ-
ny pohlad na spdésob hodnotenia
a ocenenia rekreaéného potencidlu

ekosystémovych sluzieb v malych
regidonoch SR. Mdzeme predpokla-
dat, Ze v blizkej buducnosti sa bude
zdujem o vyhodnocovanie rekre-
aéného potencidlu ekosystémovych
sluzieb v regiénoch SR zvySovaft
vzhladom aj na ambicie EU v oblasti

zavddzania kruhovej ekonomiky.
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Abstract: The article deals with the topic of land cover, specifically transitional

woodland-shrub cover located in the area of the Low Tatras National Park. The

aim of the work itself is to analyse the land cover over time, which was recorded

through the CORINE Land Cover program. The work focuses on the issue of law-

ful nature protection in Slovakia and further focuses on the researched area of

the Low Tatras National Park. The subject of interest is the evaluation of changes

in landscape cover and specific changes in the area of transitional forest areas

in the period from 1990 to 2018.
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Introduction

Monitoring of the landscape al-
lows for its better and more efficient
use. It provides valuable information
on the environment, such as the flows
of raw materials from the areas of
production (agricultural and forest
land) to the areas of consumption
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(towns and cities and industrial

zones) etc. This affects the design of
that
transport, or change in land use.

policies improve production,
Moreover, the long-term monitoring
of soil makes it possible to identify
local environmental developments
and predict the future use of such

land (Falt'an et al., 2018).



The paper focuses on the issue of
landscape cover and its transforma-
tion in space and time on the territo-
ry of the Low Tatras National Park.
In the first part, the research metho-
dology was characterised based on
the latest papers available. The met-
hodology has used the data of the
CORINE Land Cover project forming
part of the Copernicus programme.
The following section deals with the
Low Tatras National Park. It defines
transitional  woodland-shrubs and
shows their development in the Low
Tatras National Park from 1990 to
2018. This research helps to deter-
mine the changes in their conditions
and in the area they take in the na-
tional park itself or in its protection
zone. Subsequently, there are map
data evaluations which demonstrate
the diverse state of this category of
land cover in the given territory, all
that divided into four different time
horizons.

The main objective of the article is
to evaluate changes in the landscape
cover of the Low Tatras National
Park, namely multi-temporal spatial
changes in the class of transitional
woodland-shrubs. In this paper, the
changes are evaluated on the basis
of the 1990-2018 results gained
from the land cover classification of
the CORINE Land Cover project.
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Theoretical and Methodological Back-
ground

In recent years, a number of pa-
pers have been devoted to mapping
the transformations of land cover in
Slovakia. Their aim was not only to
map and analyse but also to predict
changes in land cover in selected
territories. The papers have evaluat-
ed land cover changes not only “syn-
thetically” but also on the basis of
historical and geographical analyses
of the landscape. The analyses have
identified natural and social drivers
of landscape cover changes in indi-
vidual time horizons. Due to the huge
number of such papers, we have
selected only the most recent ones
directly related to the territory of
Slovakia and the studied landscape.

The most recent papers of this fo-
cus include a study by Zoncovd,
Hronéek, Gregorovd (2020) whose
publication activities have been de-
voted to the identification and map-
ping of landscape cover changes in
the high mountains of the Western
Carpathians in years 1990 to 2018.
The Low Tatras National Park case
study not only assesses the changes
in the landscape cover on the nation-
al park territory but also describes in
detail the driving forces that have
been causing them.

Landscape cover changes in the
Slovak protected areas in years
1990 to 2018 have been examined



by Zoncovd (2020). In the context
given, she has focused on how the
legislation changes the diversity and
environmental stability of the land-
scape.

The methods of identification of
historical landscape structures and
their implementation into the study of
the landscape, and of its use and
sustainability have been implement-
ed by Sldmovd, Janéura and Danis
(2013). They have discovered that
the valuable historical parts of the
rural landscape can be found in the
foothill and mountainous regions of
the Western Carpathians, Slovakia.

Of'ahel,
(2011) have recorded changes in the

Husdar and Feranec
landscape and in its cover based on
the analysis and cartographic inter-
pretation of the Tatras region. They
have dealt with the long-term land-
scape development in the context of
a relative stability of forest and nat-
ural areas in the 1990-2006 period.

Feranec and Novadéek (2009) de-
voted their research to the Slovak
landscape cover and its transfor-
mations. Their study focuses on the
processing of the landscape cover
data taken from the 2006 CORINE
Land Cover project, on the basis of
which it analyses changes in the land
cover of the Slovak in the 2000-
2006 period.
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Czech authors Romportl and Kuna
(2017) have studied the changes that
occurred in the landscape cover in
the Central European post-communist
countries over the past 30 years.

Slovak authors Oftahel, Feranc,
Kopeckd, Betdk and Husar (2007)
have performed research evaluating
the

ment in the Tatra region on the sam-

landscape long-term develop-
ple of selected areas representing

quasi-native landscapes compared
to the areas of current land use.
Labat, Hlavéovd and Foldes (2019)
dealt with the estimation of changes
in precipitation caused by changes in
forest species composition. The ex-
amined changes were observed in
years 1990 to 2006 on the basis of
data collected in 2012. The observa-
tion focused on natural and anthro-
the

which influenced and changed forest

pogenic forces in landscape
species composition and thus reflect-
ed in the drainage of water from the
landscape. An interesting study from
the territory of Slovakia is a study in
which Faltfan, Petrovié, Ofahel, Fe-
ranec, Druga, Hruska, Novddcek,
Soldr and Mechurovd (2020) have
participated. It contains the compari-
son of CORINE land cover data with
national statistics and the possibility
to record these data on a local scale.

From a number of other original
scientific papers related to the topic,
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we have chosen the following: Zon-
covd, Hronéek & Gregorovd (2020),
Klauéo et al. (2014), Pecho (2012),
Kunca et al. (2016), Wulder (2018),
Turner (1995), Meyer & Turner
(1994), Brown et al. (2014).

Study Area

The Low Tatras are a distinctive
mountain barrier located in the mid-
dle of Slovakia. Since 1978, the uni-
que natural and cultural landscape
of this mountain range has been a
protected area known as the Low
Tatras National Park (Fig. 1 to 3).
The boundaries of the National Park
and its protection zone form part of
three regions: Zilina, Banské Bystrica
and Pre3ov and 5 counties/districts:
RuZomberok, Banské& Bystrica, Brez-

no, Poprad and Liptovsky Mikulds,
or, in other words, of the cadastral
area of 88 municipalities. The area
of the national park and of its pro-
tection zone stretches across almost
all the territory of the Low Tatras
mountain range and across the majo-
rity of the Staré Hory mountain ran-
ge. The area and the zone partially
encroach on the Horehronie Valley,
the Spis-Gemer Karst, the Kozie
Chrbty mountain range, and the Lip-
tov Basin. The Low Tatras National
Park borders the Velkd Fatra Natio-
nal Park on the west. On the east
and southeast, the territory borders
the Murdnska Planina National Park
and the Slovak Paradise National
Park (Cech & Gregorovd, 2020).

Fig. 1 and 2: Location of the Low Tatras National Park within Europe and Slova-

kia (prepared M. Soltés)
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Fig. 3: Demarcation of the Low Tatras National Park (brown area) and its pro-

tection zone (yellow area) (prepared M. Soltés)
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The Low Tatras National Park is
the largest national park in Slovakia.
Its highest peak is Dumbier (2043 m
asl). The mountain range of a length
of almost 100 km stretches through
the middle of Slovakia in the east-
westerly direction (NAPANT Adminis-
tration, 2021).

Considering its geological structu-
re, the geomorphological unit Low
Tatras, belongs to two different zo-
nes of the Central Western Carpat-
hians. The eastern part called Krélo-
va Hola belongs to the Vepor Belt
and the western part called Dumbier
to the Tatra-Fatra Belt of the core
mountains. The Certovica line forms
the interface between the two geo-
tectonic units. It copies the interface
along which the Vepor Belt was slid
on the belt of the core mountain ran-
ge during cretaceous orogenetic mo-

1:350 000
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vements. Due to a high difference in
altitude between the highest and
lowest point in the Low Tatras Natio-
nal Park, it is possible to distinguish
as many as 5 climate-based geo-
graphic types. The Low Tatras re-
gion is one of the important water
sources in Slovakia. The torrents and
brooks of this area join two main
water flows. The Hron River drains
the southern slopes, the Vdah River
and its source the Cierny Véh nor-
thern slopes. A small part of the eas-
tern slopes of the Krdlova hola is
drained by the Hnilec (Turis, 2007).

The flora of the Low Tatras Natio-
nal Park is composed mainly of mo-
untain  species. However, alpine
plants (SOPSR, 2017) are also signi-
ficantly represented there.

From the zoogeographic point of
view, the territory of the Low Tatras



belongs to the internal circumference
of the Western Carpathians. Over
the last century, the greatest intensity
of the anthropogenic activity has
manifested itself mainly through the
species subject to animal control.
Current zoocenosis was formed at
the end of the last Ice Age, mainly in
the Holocene Era. The natural condi-
tions of the territory have contributed
greatly to the conservation and sur-
vival of animal species that have
already been exterminated elsewhe-

re in Europe (Ondrus et al., 2007).

Methodology

The CORINE Land Cover project
was a source of the underlying lay-
ers of the landscape cover for Ar-
cMap program in which the maps
were made. At the same time, the
maps were a source of statistical
data necessary for the evaluation of
development of different land cover
type areas. The periods compared
included the years 1990-2000,
2000-2006, 2006-2012 and 2012-
2018.

The following steps in the wor-
kflow have been determined in order
to achieve the specified goal:

1. Specification of land cover
changes through the CORINE
Land Cover programme and
nature and of landscape pro-
tection issues in the ferritory
of the Low Tatras National
Park;
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2. Processing individual lay-
ers for the CORINE Land Co-
ver project in spatial connec-
tion fo the territory of the Low
Tatras National Park using
the ArcMap program;
3. Selection, adjustment, and
incorporation of the final da-
ta into map outputs and
spreadsheets with a focus on
the class of transitional wood-
land-shrubs (Kovaéovd, Mas-
ny, 2020, Kubinsky et al.,
2019).

In addition to the resources provi-
ded by the CLC programme created
by the European Union, domestic
resources containing information on
the Low Tatras National Park have
also been used. The primary tool
included in the methodology used for
this paper preparation is the Geo-
graphical Information System (GIS).
The GIS is defined as an information
system or tool used for the acquisi-
tion, analysis, visualization, and ma-
nagement of the data of spatial ty-
pe or of the data having the form of
maps (Schuurman, 2004).

This data becomes the basis of
this system and contains geographi-
cal locations and descriptions of indi-
vidual objects (Miéietovd, 2010). The
main results have been obtained
using the ArcGIS program package,
namely its ArcMap program, version
10.2. ArcGIS is one of the leading

GIS platforms. lts licence belongs to



the ESRI (Environmental Systems Re-
search Institute) which was establis-
hed in 1996. The maps themselves
are created using layers provided
by the SOPSR Agency (State Protec-
tion of the Nature of the SR) (Bobd-
lovd Stankovd & Straka, 2012, Zei-
ler, 1999, Mitchell & Griffin, 2021).
The website of the European Co-
pernicus (2019) programme has be-
en the source of layers of the 1990,
2000, 2006, 2012 and 2018 land
cover. By clipping the layers of land
cover as copy the boundaries of the
protection zone of the Low Tatras
National Park, it has been possible
to obtain a layer with polygons of
land cover only for this study’s terri-
tory of interest. This step could be
done using the Clip tool located in
the ArcToolbox — Analysis Tools —
section (Kenendy, 2009).
Additional layers of watercourses,

Extract

water bodies and dimensions have
been clipped in the same way (Or-
msby et al., 2004).

A layer of transitional woodland-
shrub and its polygons have been
exported from the landscape cover
layer (Feranec & Ofahel, 2008, Kli-
ment & Matouskovd, 2006) for each
year separately by marking the po-
lygons in the table with nomenclature
number 324. Subsequently, the Inter-
sect tool has been used. This tool
could be found in section ArcToolbox
- Analysis Tools - Overlay (Wang,
2006, Wang, 2015, Tomaszewski,
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2021). The Intersect tool has been
used to obtain polygons or areas
that have not changed in the given
class for individual years or that ha-
ve been overlapping.

The underlying layer of all map
outputs became a shaded relief ba-
sed on DMR by the Esprit company
which was created in 2013 (Compi-
lation of a digital relief model DMR,
2009). In order to avoid a disturbing
element and problem with the map
text field readability, another layer
has been created (Theobald, 2003)
in which a part with the Low Tatras
National Park with its protection zone
has been cut out and subsequently its
transparency has been set to 40%.
By this step, the area of interest on
the map has been highlighted and
the surroundings haven been adap-
ted in order to ensure the readability
of text fields and other map attribu-
tes (Zeiler, 2001-2002).

The last step has been the crea-
tion of analytical layers in order to
provide a data source of information
for overview tables of the represen-
tation of analysed areas which were
processed in Microsoft Excel and in
which the individual types of land
cover have been evaluated (Final
Environmental Impact Statement Ap-
2009). Their
consists in quantifying the values of

pendices, evaluation
the area in hectares and the percen-
tage of the area of the national
park and its protection zone. In par-



ticular, tables of individual, compa-
red periods have been created,
where separate values have been
calculated for the national park and

the protection zone.

Results

Transitional Woodland-Shrubs and
Their Spatial Changes

In the Low Tatras National Park,
forests cover approximately 80% of
the territory and 60% of the territo-
ry of its protection zone. The ftotal
forest area is approximately
128,000 ha. Most of these forests
belong to the second and third level
of protection. They are represented
by forest types of the 2nd to 8th
vegetation level. In the past, the ter-
ritory of the Low Tatras was negati-
vely affected by anthropogenic acti-
vity, especially mining and pastora-
lism and, since the middle of the 20th
century, by tourism. Compared to
other mountains in the Carpathians in
our area in the Low Tatras, there has
been a significant change in the
composition of woody plants in seve-
ral areas, especially in the case of
the spruce and pine. This has also
affected the flora composition of
these coppice. During the Wallachian
colonization, one of the most signifi-
cant interventions was the deforesta-
tion of large areas, including the
highest altitudes. That has caused the
creation of secondary meadows on
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the upper border of the forest, pas-
tures called balds. Secondary non-
forest plant communities have gra-
dually been formed in deforested
areas. By abandoning regular far-
ming, there was a secondary succes-
sion and a gradual overgrowth of
these areas. Once again, these are
becoming shrubs (scrubs), or a forest,
which, however, does not reflect the
original forest community considering
its woody composition and structure
(Mathé, 2007).

The areas representing the natu-
ral development of forest formations,
which consist of young plants of de-
ciduous and coniferous species, with
herbaceous vegetation and scattered
solitary trees are called transitional
The
process can be, for example, natural

woodland-shrubs. transitional
succession on abandoned agricultural
land, forest regeneration after va-
rious forms of damage (storm, ava-
lanche), phases of forest degrada-
tion caused by natural or anthropo-
genic factors (drought, clearing, pol-
lution), afforestation after clearing,
afforestation of previously unfores-
ted natural or semi-afforested natu-
ral areas (CORINE land cover no-
menclature guidelines, 2012).

The landscape cover of the Low
Tatras National Park consists of seve-
ral categories or classes (Fig. 4 and
5) which are specified in more detail
in Table No. 1 (at the end). The table
expresses the values of the area of
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individual CLC categories, which are
located in the given area and their
percentage share of the total area
of the national park in individual
years, when the classification was
implemented by the CORINE Land
Cover program. Coniferous forests
represent the largest area (code
312). However, their area has dec-
reased over time for the benefit of
other categories, especially transitio-
nal woodland-shrubs (code 324), the

area of which doubled in the period
from 1990 to 2018. The driving for-
ces that have caused these changes
are discussed in detail by Zoncovd,
Hronéek, Gregorovd (2020). With
this growing trend, we can ascribe
the deforestation of the area either
to the influence of natural conditions
(secondary succession, wind calamity
in 2004) or o anthropogenic activi-
ties (clear-cut forests, pollution).

Fig. 4: Landscape cover of the Low Tatras National Park in 1990

Landscape cover of the Low Tatras National Park in 1990 N

The border of the Low Tatras
National Park protection zone

——— The border of the Low Tatras National Park
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ArcMap 10.2
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Fig. 5: Landscape cover in the Low Tatras National Park in 2018

Landscape cover of the Low Tatras National Park in 2018
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Spatial changes in transitional wo-
odland-shrubs in the years 1990 —
2000

There is a time difference of ten
years between the first and second
spatial analysis of the CORINE Land
Cover program. During this period,
we can observe an enlargement of
the area of transitional woodland-
shrubs by 2% of the total area of
the national park (Tab. 1) and by
3% of the total area of the national
park protection zone (Tab. 2). In per-
centage, this looks like a negligible
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number, but in reality, it is thousands
of hectares of land converted to
transitional woodland-shrubs. Most of
the transitional woodland-shrubs was
territorially identical in 1990 and in
2000 (Fig. 6).

The driving force that affected
the changes in the areas was a gra-
dual cessation of grazing resulting
from the area becoming a national
park. Anthropogenic activity has also
contributed to these changes, specifi-
cally by constantly developing tou-
rism in this area (ioncové, Hrondek,
Gregorovd, 2020).
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Tab. 1: Area of transitional woodland-shrubs in the Low Tatras National Park

Area ha %
1990 3588,80 3%
2000 4951,90 5%
Territorially identical areas 3337,76 3%

Tab. 2: Area of transitional woodland-shrubs in the protection zone of the Low
Tatras National Park

Area Ha %

1990 5564,85 7%
2000 7249,09 10%
Territorially identical areas 4339,65 6%

Fig. 6: Spatial changes in transitional woodland-shrubs in the territory of the Low
Tatras National Park (1990-2000)

Spatial changes in transitional woodland-shrubs N
in the territory of the Low Tatras National Park 1990 — 2000 T
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National Park protection zone
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ArcMap 10.2 Transitional woodland-shrub areas in 2000 I K
Background: shaded relief
on DMR basis, ESPRIT, 2013 [N \ areas of hrub 1:320 000
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Spatial Changes in Transitional
Woodland-Shrubs in the Years
2000 - 2006

The period from 2000 to 2006
was characterised by significantly
influential natural conditions, such as
the global climate change, the gra-
dual changes of which also affect
local areas and become a driving
force for changes in transitional wo-
odland-shrubs. The windstorm that hit
our territory on 19 November 2004
has caused major changes in the land

cover. As a result, we can see a sub-
stantial enlargement of the area of
transitional  woodland-shrubs, see
Tab. 3 and Tab. 4. In the Low Tatras
National Park, their area has grown
by 2% and in the protection zone of
the national park there has been a
jump of up to 4% of the total area
of the protection zone. This period
represents the largest percentage
difference of all the examined pe-

riods (Fig. 7).

Tab. 3: Area of transitional woodland-shrubs in the Low Tatras National Park

Area ha %
2000 4951,90 5%
2006 7336,95 7%
Territorially identical areas 3893,42 4%

Tab. 4: Area of transitional woodland-shrubs in the protection zone of the Low

Tatras National Park

Area Ha Y

2000 7249,09 10%
2006 11013,07 14%
Territorially identical areas 6110,65 8%
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Fig. 7: Spatial changes in transitional woodland-shrubs in the territory of in the
Low Tatras National Park (2000-2006)
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Spatial Changes in Transitional and the gradual cessation of gra-
Woodland-Shrubs in the Years zing.
2006 - 2012 Although the area of this category
. of landscape cover in the national
In the 2006-2012 period, the P

park itself will expand by 4% (Tab.

trend of expanding area of transi-
5), it will, at the same time, decrease

tional woodland-shrubs was disconti-
in the protection zone by the same

percentage (Tab. 6). Thus, it is po-
ssible to observe (Tab. 1) only a

nued unlike in the two period before
that. The driving force was anthro-

pogenic activity, natural conditions,
slight difference in the area of less

than 400 ha (Fig. 8).
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Tab. 5: Area of transitional woodland-shrubs in the Low Tatras National Park

Area ha %

2006 7336,95 7%
2012 11227,50 11%
Territorially identical areas 4819,78 5%

Tab. 6: Area of transitional woodland-shrubs in the protection zone of the Low
Tatras National Park

Area ha %

2006 11013,07 14%
2012 7687,75 10%
Territorially identical areas 4748,20 6%

Fig. 8: Spatial change in transitional woodland-shrubs in the territory of the Low
Tatras National Park 2006-2012

Spatial changes in transitional woodland-shrubs
in the territory of the Low Tatras National Park 2006 — 2012 T
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Spatial Change in Transitional Wo-
odland-Shrubs in the Years 2012 -
2018

The last measured period are the
years 2012 to 2018. The 2012 and
2018 measurements have revealed
that in the period between them the-
re was a slight enlargement of the
area of the national park transitional
woodland-shrubs, to be more precise
0.25% of the total area of the park
(Table 7). In its protection zone, there
was even a reduction of area by 1%

of the total area of the protection
zone (Tab. 8). For this reason, it can
be stated that the difference betwe-
en the measurements is the smallest
of all the studied periods (Fig. 9),
namely less than 13 ha (Tab. 1).

A gradual afforestation of the
transitional woodland-shrub areas
(324) is beginning to be reflected in
vegetation overgrowth and in the

change of category to mixed forests

(313).

Tab. 7: Area of transitional woodland-shrubs in the Low Tatras National Park

Area ha %

2012 11227,50 11%
2018 12021,51 11%
Territorially identical areas 8582,86 8%

Tab. 8: Area of transitional woodland-shrubs in the protection zone of the Low

Tatras National Park

Area ha %

2012 7687,75 10%
2018 6906,65 9%
Territorially identical areas 4821,68 6%
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Fig. 9: Spatial changes in transitional woodland-shrubs in the territory of the Low

Tatras National Park 2012-2018
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Discussion

In the period 1990 — 2018, trans-
itional woodland-shrubs significantly
changed the size of their territory.
During this period, the transitional
woodland-shrub area in the Low
Tatras National Park expanded by
335% and in the protection zone of
the Low Tatras National Park by
124% (Chart 1). It is surprising that a
higher percentage difference is not
in the protection zone despite its
lower degree of protection. In gene-
ral, it would be more likely to see
such a higher value in the protection
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zone. Given that these growing are-
as of transitional woodland-shrubs
originated mainly from coniferous
forests (Table 9), it can be stated
that this situation is not favourable
for biodiversity and for maintaining
the balance in the ecosystem. One
can agree that the area of transitio-
nal woodland-shrub areas has a
growing trend, although the diffe-
rence between the last two periods is
not as noticeable as in the previous

research periods.
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Chart 1: Spatial changes in transitional woodland-shrubs in the Low Tatras Na-
tional Park and its protection zone in the years 1990-2018
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Tab. 9: Landscape cover

of the Low Tatras National Park

1950 2000 2006 2012 2018
Landscape cover
Ha % Ha % Ha % Ha % Ha %
Continuous urban fabric {111) 0,000011 <01% 0 0% 0 % 0 0% o 0%
Discontinuous urban fabric (112) 3472,68867 2% 3186,23 2% 3157,48 2% 3430,12 2% 3666,72 2%
Industrial or commercial units (121) 315,79298 0,2% 315,79 <0,1% 358,35 <01% 370,03 <01% 374,01 <0,1%
Road and rail networks and associated land (122) 14,147958 <0,1% 14,15 <0,1% 442 <0,1% 14,20 <0,1% 13,79 <0,1%
Mineral extraction sites (131) 106,78994 <0,1% 106,79 <0,1% 102,35 <0,1% 74,83 <0,1% 76,35 <0,1%
Dump sites (132) 0 0% 35,73 <0,1% 62,53 <0,1% 54,94 <0,1% 58,30 <0,1%
Constr (133) 0 0% 25,58 <01% 0 0% 0 0% 0 0%
Sport and leisure facilities (142) 1124,01479 1% 1200,91 1% 953,68 1% 1009,16 1% 123863 1%
Non-irrigated arable land (211) 12367,5291 7% 11767,96 6% 11679,34 6% 11413,24 6% 10880,79 6%
Pastures (231) 17215,6411 9% 16583,60 9% 14847,03 8% 13543,88 7% 13187,88 7%
‘Complex cultivation patterns (242) 595,82576 0,3% 119037 1% 1147,26 1% 111187 1% 1062,60 1%
Land principally occupied by agricuiture, with 5447,05643 3% 5398,70 3% 4973,92 3% 5759,78 3% 6191,61 3%
significant areas of natural vegetation (243]
Broad-leaved forest (311) 9018,91161 5% 9558,45 5% 9693,07 5% 10054,42 5% 10136,55 6%
Coniferous forest (312) 82043,7502 45% 7918461 43% 77052,40 42% 7229143 40% 68431,10 37%
Mixed forest (313) 28422 6380 16% 28505,14 16% 27837,79 15% 32636,69 18% 36282,85 20%
Natural grasslands (321) 9142,97335 5% 8866,38 5% 7985,58 4% 7330,57 4% 7129,52 4%
Moors and (322) 4359,17736 2% 4359,18 2% 4446,77 2% 4844,30 3% 5068,20 3%
Transitional woodland-shrub (324) 9153,64953 5% 12200,99 7% 18519,47 10% 18915,24 10% 18928,16 10%
Sparsely vegetated areas (333) 125,20885 <0,1% 185,49 <0,1% 177,42 <0,1% 131,26 <0,1% 132,27 <0,1%
Burnt areas (334) 0 0% 0 0% 0 0% 2,14 <0,1% 0 0%
Water courses (511) 0 0% 0 0% 15,98 <0,1% 0 0% 0 0%
Water bodies (512) 80,397159 <0,1% 80,40 <0,1% 51,63 <0,1% 78,38 <0,1% 78,35 <0,1%
In the 1990-2018 period under has manifested itself in numerous

study, it was possible to observe
several driving forces that affected
the landscape of the Low Tatras Na-
tional Park. The global climate chan-
ge, which also affects local areas,
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windstorms. As presented by Zonco-
vd, Hronéek and Gregorovd (2020),
this trend will reverse over time. This
can be fully attributed to the original
landscape cover of coniferous forests



being replaced by transitional wo-
odland-shrub areas.

The gradual abandonment of
pastures and the loss of the areas
designated for this type of anthro-
pogenic activity could be observed
throughout the period under investi-
gation. Moreover, it is assumed that
this trend will continue. Discontinuous
development, which has a growing
trend, is caused mainly by tourism,
which is typical for this area and is

intensive all year round.

Conclusion

The main goal of the paper was
to evaluate the changes in transitio-
nal woodland-shrub areas in the Low
Tatras National Park based on the
data obtained from measurements of
the CORINE Land Cover project. We
have focused on the description of
the CORINE Land Cover project with
its history and goals being specified
in more detail. Thanks to the spatial
data analyses, it was possible to
evaluate the landscape cover of the
area of interest. The paper focusing
on the above national park clarifies
the protection of nature in the world
and in Slovakia. The main benefit of
the study is the analysis of transitio-
nal woodland-shrub conditions from
the diachronic perspective. The rese-
arch results clearly show that the
area of transitional woodland-shrubs
has expanded mainly at the expense
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of coniferous forests. This growing
trend has finally subsided, and the
area of transitional woodland-shrubs
has become stable. The paper could
help with further studies focusing on
the area of interest, i.e. the Low Tat-
ras National Park, as it is a study of
a specific category of landscape
cover, although as such, it does not
cover the whole issue of the area.
The use of the paper could help pro-
tect nature and manage national
parks as well as small, protected
areas which are also threatened by
wind-related disasters or anthropo-
genic activities.
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Abstract: The presented paper points out the possibilities of using as yet unused,
but also forgotten salt springs situated in the territory of the Eastern Slovakia for
the ecotourism development. In its first part, the paper deals with the very con-
cept of ecotourism, its definitions and its 3 basic pillars which must be taken into
account and fulfilled to ensure sustainable development. Another part of the
paper is devoted to selected sources of the Eastern Slovakia which are analysed
in detail. The article examines the hydrogeological conditions favourable for
saline spring formation, their chemical composition and properties, yield, total
dissolved solids, current state of the springs, their temperature, depth of wells
but also the therapeutic and healing effects of the springs on the human body.
The sites are compared in terms of their value and importance for the ecotourism
development. From a historical and hydrogeological point of view, the article
also deals with sites where mineral waters were fully used in the past and these
sites were important and frequently visited spas. Despite the fact that in most
cases the quality of the springs has been preserved, the spas are only a thing of
the past. It is therefore necessary to realize the potential of these mineral
sources, to make efforts to revitalize them and to ensure their quantitative and
qualitative long term protection and the related sustainable and effective eco-
tourism development.

Key words: mineral springs, sodium chloride-rich springs, ecotourism, balneal tour-
ism, Eastern Slovakia
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Introduction

Mineral and thermal springs have
attracted human attention since pre-
historic era. This is also supported by
the finding of a Neanderthal brain
casting in the ftravertine pile of
Hrddok near Gdnovce, where the
caveman most likely bathed in ther-
mal alkaline-earth spring. The first
written mentions of Slovak mineral
and thermal springs date back to the
time when the roman legions were
present on our ferritory. In total,
there are 1,620 springs in the terri-
tory of our republic, of which about
500 are found in the Eastern Slo-
vakia. Most springs are rich in car-
bon (789), bicarbonate, calcium, and
magnesium (149), and sulphur (219).
Moreover, there are 69 iron-rich and
8 iodine-rich springs. Of the total
number of springs, about 30 have
a high content of NaCl. Of these,
almost 50% are found in the Eastern
Slovakia.

Sodium chloride-rich mineral wa-
ters are waters in which the concen-
tration of sodium chloride exceeds 1
g/! or 393 mg of sodium per litre or
607 mg of chloride per litre and
their origin is associated with salt
deposits (Solivar, Solnd Bara). The
occurrence of sodium chloride-rich
springs is, in some cases, linked with
permeable flysch layers. Among such
springs, oil brines predominate. In
addition to the fact that salt-rich
springs can be found near oil wells
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(Gbely), there are cases when these
springs also appear close to coal
deposits (Rapovce) or natural gas
deposits.

Salt diapers, formed by some
evaporite minerals, especially halite,
impermeable plug,
called cap rock, thus preventing hy-

can form an

drocarbon migration. It is in the sub-
soil of such traps that oil or natural
gas can accumulate and even form
the whole deposits. The characteristic
feature of evaporites is their low
porosity. Evaporites tend to deform
plastically, which, in contrast to the
surrounding fragile rocks in which
cracks are formed during defor-
mation, prevents oil leakage.

In Slovakia, natural springs of salt
water are rare and are always cold.
Warm brines have only been discov-
ered in deep hydrogeological or
The

characteristic feature of many chlo-

geothermal wells (Rapovce).
ride-rich waters is an increased con-
tent of iodides and bromides (Ciz,
Oravskd Polhora). The most salt
springs can be found in the districts
of TrebiSov and Senica. The highest
quality springs are those in the East-
ern Slovakia, namely in Michalany,
Cigelka and Velaty.

The Slovak authors who have fo-
cused on sodium-chloride-rich waters,
their occurrence and properties are
Rebro (1996), Franko and Melioris
(2000). Brehuv and Magula (2008)

have described brines and their use



mainly in connection with halite min-
ing. Foreign publications are mainly
focused on the therapeutic and cura-
tive effects of salt water. According
to Razumov et al (2009), who has
tested the effect of sodium chloride-
rich water on laboratory animals and
human subjects, salt water ensures a
significant reduction in stomach and
duodenal ulcers (peptic ulcers). The
use of such springs for balneothera-
peutic purposes in Spain has been
described by Maraver et al. (2018).
The possibilities of using sodium chlo-
ride-rich water for the treatment of
diseases in children such as dysmeta-
bolic nephropathy and atopic der-
matitis have been investigated by
Sidorenko et al. (2008) and Zaka-
churina (2002) respectively.

The presented work tries to em-
phasize the unique chemical composi-
tion and healing effects of saline
springs located in the east of our
territory. However, it also points to
the fact that, despite their value,
most of these springs have not been
used for a long time. The presence of
a large number of springs in our ter-
ritory gives space for the develop-
ment of various types of tourism -
especially balneal tourism or spa
health, and
medical tourism, recreational, educa-

and wellness tourism,

tional, or cognitive tourism. Moreo-
ver, mineral, and thermal springs are
nature-based

also interesting for
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tourism such as geotourism and eco-
tourism.

It is the ecotourism development
that is in most cases associated with
hiking, biking, horseback riding, fish-
ing,
birds and other animals and plant

mushroom picking, watching
observation etc. However, it is less
often mentioned in connection with
balneal tourism or with the use of
mineral and thermal waters. The im-
portance of connecting ecotourism
with the use but also protection of
thermal springs has been discussed in
the work of foreign authors L. Steck-
er and O.A. Chernyagina (2014).

The development of ecotourism
triggered by the use of thermal and
mineral springs has also been de-
scribed by CH. Rinzin, W.J.V. Ver-
meulen and P. Glasbergen (2007),
(2009), S.D.
Mengesha, A. Beyene, M.G. Tadesse
and A. Ambelu (2015) or B.Imani, M.
Rahmati and V. Aghaei (2019).

The study by Ahmadi, Askari and
Ghanavati (2015) aims at zoning

Erfurt-Cooper

areas (including zones with mineral
springs suitable for nature therapy)
in llam, a province in western Iran,
suitable for ecotourism development.

Slovak authors have not yet paid
much attention to the connection be-
tween ecotourism and the use of min-
eral and thermal waters.



Theoretical Background

One of the first and also formal
definitions of the concept of ecotou-
rism is from the author Ceballos-
Lascurain from 1980, who defined
ecotourism as a form of: “travel to
relatively untouched natural areas
with the specific goal of studying,
admiring, and enjoying natural be-
auty, wildlife and plants, as well as
enjoying the existing local cultures
present in the area nowadays as
well as in the past.” Ziffer (1989)
described ecotourism as a form of
tourism inspired primarily by the
natural history of the area, including
its indigenous cultures. An ecotourist
visits relatively undeveloped areas in
the spirit of understanding the envi-
ronment through their own involve-
ment and respect to the nature. At
the same time, they use natural and
wildlife resources in a way not pri-
marily focused on commercial purpo-
ses and support visited areas through
their work or funding aimed directly
at the conservation of a site and the
economic well-being of local resi-
dents.

The world's oldest and largest
ecotourism organization, the Interna-
tional Ecotourism Society, defined the
term in 1991 as: responsible travel
to natural areas that protects the
environment and improves the living
standards of local people. It is about
the

connecting nature protection,
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development of local communities
and sustainable tourism

Honey (1999) understands ecoto-
urism as a traveling to fragile, pristi-
ne, and usually protected areas that
strive to be low impact and (usually)
small scale. It helps educate the tra-
veller, provides funds for conserva-
tion, directly benefits the economic
development and political empo-
werment of local communities, and
fosters respect for different cultures
and for human rights.

The basic rules of ecotourism have
been defined in the United Nations
Environment Program (UNEP). Accor-
ding to the Quebec Declaration on
Ecotourism, ecotourism is a form of
sustainable tourism that is based on
the following principles:

- It actively contributes to the pre-
servation of the natural and cultural
heritage;

- It involves local and indigenous
communities in planning, implantation
and development and contributes to
their well-being;

- It explains the importance of the
natural and cultural heritage to the
visitor;

- It is suitable for independent
single travellers, but also for organi-
zed small groups (UNEP, 2008).

Ecotourism and rural tourism fall
under sustainable forms of tourism,
while rural tourism is further divided
into rural hiking, agrotourism, eco-

agrotourism, and weekend and sum-



mer stays in cabins and cotftages
(Pourovd, 2002). According to Wood
(2002), with

adventure tourism, is a subcomponent

ecotourism, together
of nature tourism.

Ecotourism and other types of tou-
rism can be thus put on one level with
rural tourism even though they are
all different from the perspective of
their individual definitions. However,
it must be emphasized that, despite
the fact that ecotourism finds itself
outside the field of rural tourism, it is
strongly linked to it as well as to
cultural tourism. Ecotourism is a form
of tourism which gains its supporters
through the protected creations of
nature, nature reserves, national
parks, but also cultural monuments,
and biosphere and anthroposphere
in general, while as the same time
limiting its impact on the nature (Pds-
kovd, Zelenka, 2002). According to
various classifications, we can single
out up to 80 types of activities with a
relatively small impact on ecosystems
such as which are typical for ecotou-
rism. These are hiking, photography,
wildlife watching, mountaineering,
cycling, kayaking, survival activities,
birdwatching, etc.

The advantages of such an envi-
ronmentally friendly activity lie in its
proven long-term economic benefit,
while the natural and cultural values
of the territory, which form the basic
capital of this development, remain

available for future generations. The
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direct ecological as well as economic
impacts on the given areas are mini-
mal. However, there is a significant
increase in the use of primary infra-
structure in surrounding regions. For
the inhabitants of such regions, this
way of development means new job
opportunities either directly in the
given tourism or in the services rela-
ted to it (Pdskovd, 2008)

In his book Ecotourism (2006), Da-
vid A. Fennell defines ecotourism is a
sustainable form of tourism based on
natural resources, which focuses pri-
marily on gaining experience and
knowledge about nature, is designed
to have low impact, to cost little and
to be to locally oriented. At the same
time, Fennel states that ecotourism, as
one of the forms of tourism, was cre-
ated in response to growing dissatis-
faction with the spread of mass, des-
tructive tourism.

Of the Slovak authors, Chrasting,
Hrongek, Gregorova and Zoncové
(2020) have provided a very de-
tailed overview of the term ecotou-
rism development on the diachronic
level. The Czech authors Klapka,
Klapkovda and Martinat (2005) have
unified the concepts of green tourism,
ecotourism and agrotourism.

Based on the above definitions,
identified 3
basic pillars of sustainability needed

several authors have
for ecotourism development: ecologi-
cal, social (according to some authors
sociocultural) and economic pillars.



The sociocultural aspect includes the
involvement of the local community in
the planning, management, and im-
plementation of ecotourism (Barnett
et al.,, 2016). First of all, it is neces-
sary to carry out detailed research
of the local culture and standards to
find out how the local community can
be involved in ecotourism develop-
ment and how the locals will perceive
various changes in their town or vil-
lage. Only when the community joins
the ecotourism project in their territo-
ry it is possible to start working on
the second environmental pillar, the
basic idea of which is to maintain a
stable ecosystem and protect nature
and local natural resources. Ideally,
once the first two pillars are establis-
hed it is possible to start implemen-
ting the third one, i.e., the economic
pillar. Local people should be given
the opportunity to learn about ecoto-
urism and engage in entrepreneur-
ship within the sector.

After having established all three
pillars, ecotourism can provide mutu-
al benefits for the local community,
tourists, and the environment.

At present, however, several aut-
hors agree that it is necessary to add
the fourth, namely cultural pillar, as
people like not only visiting nature
and admire its beauty, but also loo-
king for cultural landscape and cultu-
ral monuments. In some cases, the
ecological pillar may even be com-
pletely absent and replaced by the
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cultural pillar. In connection with the
4 pillars, the Slovak author Grego-
rovda (2019) states that ecotourism is:
“a form of tourism in which tourists,
individually or in small groups, visit
attractive places that are little-known
to the public, whether it is their natu-
ral environment or cultural compo-
nents in their tangible or intangible
form'.

The fourth pillar, i. e. the cultural
component, is described in detail in
the works of foreign authors such as
Campbell, 1999, Russell, 2001,
Wallace, 2002, Pénzes, 2008, and
Zareba, 2010. Donohoe (2011) has
paid attention to cultural sensitivity
as an important ecotourism issue.

In the Introduction of this study,
the works of authors who dealt with
the development of ecotourism thro-
ugh the use of hot or mineral springs
have been mentioned. However, pro-
that
explain the synergy between ecotou-

fessional publications would
rism and mineral springs are absent,
as are the works that describe the
correlations between balneal tourism
with health tourism, geotourism and
ecotourism. The conceptual model-
based position of mineral and hot
waters in health, wellness and recre-
ational tourism has been expressed
by the author P. Erfurt in her 2011
PhD thesis. This model also explains
the interrelationships between mine-
ral and hot springs and ecotourism.
The author

includes nature-based



tourism, ecotourism and geotourism in
geothermal tourism, which is a spe-
cialty segment of recreational and
leisure tourism. In our case, the con-
ceptual model or some of its correla-

tions have been modified and there
have been several variables added
to it. The role of mineral and thermal
springs in tourism is graphically de-
monstrated in Fig.1.

Fig.1: The role of mineral and thermal springs in tourism

Mass
Tourism
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Tourism

Adventure
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Source: Modified by authors according to Erfurt (2011)

Materials and Methods

The whole study has been prepa-
red in order to start ecotourism de-
velopment through the use of sodium
chloride-rich mineral springs located
in some underdeveloped areas of
Eastern Slovakia. To be able to eva-
luate the usability of these mineral
water sources, we had to carry out
the field research in 12 selected eas-
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tern Slovak villages and their surro-

undings and the hydrogeological
analysis of selected sodium chloride-
rich mineral springs based on a de-
tailed study of archived materials
and literature sources. Basic physico-
chemical water properties (salinity,
total dissolved solids, water tempe-
rature and isotopic composition) have

been measured in situ to compare



the springs and to characterize their
mineral water. A Multi 350i Water-
proof Portable Multi Meter Set 1
WTW 2F4011420D has been used
for measurements. The observed to-
tal dissolved solids, salinity, water
temperature and isotopic composition
have been compared with data from
the literature.

Studied Area

The studied area consists of 2 Slo-
vak regions, namely PreSov and Ko-
Sice and their 24 districts (Fig. 2-4).
These are the territories of Slovakia
east of the Strba divide, the Low
Tatras mountain range and the eas-
tern part of the Slovenské rudohorie
Mts. and the ear east of it. The Po-
prad Basin, Spisskd Magura mounta-
in range, Pieniny Mts., Luboviia Hig-
hlands, Cergov mountain range, Le-
vo&a Hills, Bachurefi Mts., Sari§ Hig-
hlands, Horndd Basin, Branisko moun-
tain range, Cierna hora Mts., Kosice
Basin, Low Beskids mountain range,
Poloniny Mts., Slanec Hills, and the
Beskydské

geomorphological  unit
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predhorie, Vihorlat Hills and Zemplin
Hills belong to the Eastern Slovakia.
From the perspective of the geo-
logical structure of the territory, the
area under examination falls mainly
into the sedimentary Neogene and
Neogene volcanic rocks. The Eastern
Slovak Neogene zone is our easter-
nmost Younger Tertiary territory. It
extends east of the Slovenské rudo-
horie Mts. and south of the Central
Carpathian Paleogene. In the Eastern
Slovakia, Neogene volcanic rocks
orographic
units, Slanec and Vihorlat Mts., and in

create two continuous
somewhat smaller extent they can
also be found in several places, es-
pecially in Zemplinicum and north of
PreSov. Volcanic mountains represent
the remnants of various old stratovol-
canoes affected by erosion and de-
nudation. The territory of the Eastern
Slovak Neogene is divided by the
distinctive volcanic Mountains called
Slanec approximately in the north-
south direction towards the western
part of the Kosice-PreSov Basin and
the eastern part of the Potiskd or
TrebiSov Lowland.
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Fig. 2 and 3: Location of PreSov and Kosice Region within Europe and Slovakia

(prepared D. Tometzovd)

. B

Fig. 4: Layout of saline mineral springs in the Eastern Slovakia

metzovd)
LN

Analysis of Sodium Chloride-Rich
Mineral Springs in Eastern Slovakia

In Slovakia, saline springs are ma-
inly linked to the occurrence of a
flysch belt (Oravskda Polhora, Sihelné,
Mikuldsovd) or, as in the case of the
Eastern Slovakia, to the sedimentary
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(prepared D. To-

Cigelka
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Mikulasova

Solivar

Hlinné

Sobrance

Slivnik

Neogene (Sobrance, Velaty, Micha-
Fany, Bysta).

Since, the largest number of saline
mineral springs is in the eastern part
of Slovakia (in particular its south-
eastern part), we decided to carry
out our field research and subsequ-



ent measurements of basic physico-
chemical water properties (salinity,
total dissolved solids, water tempe-
rature and isotopic composition) in
12

springs. Many of these springs have

selected sites with mineral
been fully used in the past in local
spas (Cigelka, Sobrance, Bysta, Ve-
laty, Hlinné). However, not even one
of the spas is open anymore. Of the
former sodium chloride-rich spas, the
highest salt content is in Cigel'ka. This
spa is currently used as a mineral
water bottling plant.

In the past, there were more than
30 springs in locality called Cigel'ka
in the district of
Many of these

which is situated
Bardejov. springs
cannot be found anymore or are
currently in poor conditions. Nowa-
days, 6 springs are used for medici-
nal drinking program. The highest
measured NaCl contents are those of
Cigelka | (Stefan) (content of Na
4,670 mg/l and Cl 2,212 mg/l) and
Cigelka lI-VIl (content of Na 8,452
mg/l and Cl 3,755 mg/l). Other
are called: Cigelka VI,
Il, Mikva,
Pramen v obci, Veterdn and Matka.

springs
Podbusov, Lazce | and
The spring Cigelka | was the first to
be discovered. During the excavation
work in 1750, the workers found a
bottle with parchment paper contai-
ning a Hungarian text on saline wa-
ter. A hundred years later, a Hunga-
rian doctor named Istvan Ambrozy

had a well dug and the spring in this
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well was named [$tvanus. A few ye-
ars later, it was renamed to Stepha-
nus and today it is known to us as
Stefan or Cigelka I. At that time, a
pond was dug in the cadastre of the
village, and a spa building, the first
bottling plant and a tourist cabin
were built. Thanks to its potential for
various leisure activities, it was visi-
ted by people from the surrounding
villages. In the period after 1940,
the bottling plant, from where water
was exported abroad, was employ-
ing 20 people. After the fall of the
regime, it changed its owners several
Water
rapidly, the recreational area at-

times. production declined
tracted less and less people over the
time, and the buildings have been
deteriorating ever since. At one po-
int, the production of the Cigelka
bottling plant was more than 3 mil-
lion bottles a year. These figures
went down to the present production
of around 150,000 bottles per year.
Thanks to their high content of dissol-
ved solids dominated by salty com-
ponents, the springs regulate diges-
tion and treat metabolic disorders
and diabetes.

The village of Velaty, which be-
longs to the district of TrebiSov, also
has a saline spring called Sland
studna (Fig.5), which has been known
to the locals since the 18th century. In
one of his works, Professor Paul Kita-
ibel called the spring Aqua Velejte-
nis. The territory of Velaty village
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was owned by the countess Juliana
Szapdry of the Cséky family in that
period. The spring was found on pri-
vate land, and it was administered
by the owners of the local manor
house and the adjacent park. The
Andrdssy family acquired the land
by marriage. At the end of the 1%th
century, there was a spa built by the
spring. The water of 4°C and the
total dissolved solids of 13,884
mg/l, Na content of 2,413 mg/I| and
Cl content of 2,589 mg/l, was used

Photo: D.Tometzova, 2019

In the past, the village Sobrance
was also called Slovak Karlovy Vary
because its valuable mineral springs.

to treat inflammation of the upper
respiratory tract and thyroid disea-
se. The spring was used by the An-
drdssy family until after World War
I. After World War Il, military am-
munition was thrown into the
"Countess's well." The revitalisation of
the location was started by the muni-
cipality office in the spring of 2014
by cleaning and reinforcing the stone
section of the original “Countess’s
well”. The restoration work was com-

pleted in the summer of 2016.

The village is located in the cadastre

of the village Tring, today’s Tibava,

near Michalovce. Its springs which



have been used to treat skin diseases
in the 18th century, were known to
the public as early as in the 14th
century. In 1400, an admission fee of
4 kreuzers was charged here for
swimming. In addition to patients
suffering from dermatological disea-
ses, the spa in Sobrance was also
visited by people suffering from ar-
thritis or gastrointestinal problems.
Of great help was also sodium chlo-
ride  and sulphur-rich  medium-
mineralized isotonic water and mud
wraps. At the time of its greatest
boom, as many as 500 families came
to stay in the spa. World War |l
greatly influenced the fate of the
spa which was almost levelled to the
ground during air raids. It was closed
in 2004 and its run-down buildings
have been in private ownership since
2006. In that context, Varady's villa
is the only building that has been
preserved. There are 4 springs, one
of which (Oény pramen, ML-9) has
been used to treat eye diseases. The
Kopelny pramen (ML-8), suitable for
skin disease treatment, has the hig-
hest sodium content of 2,554 mg/I. It
also contains 465 mg/| of chloride.
The other two springs called Dolnd
Okenca (ML-11) and Hornd Okenca
(ML-10) were used, together with
Kipelny pramer, in the spa houses
for balneological purposes. At the
time of the greatest glory, visitors
could use an indoor and outdoor

swimming pool, a spa pool and 6
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baths in the spa house. Moreover,
there were inhalation procedures,
hydrotherapy, massages, whirlpool
baths and rehabilitation provided in
the rehabilitation centre.

Another former recreation centre
with saline springs, called Bysta or
Bysta Spa is 1.5 km away from the
village of the same name. It was built
in the 20th century and the character
of the spa was far from a romantic
country place. It consisted of two spa
houses with a sauna and 14 baths.
There was also a public swimming
pool, and 10 cabins with 80 beds
available in the area. The major
health problems which were treated
here included gastric, rheumatic, and
vascular diseases. The following 4
saline-alkaline mineral springs were
used for treatment: Novd kuipelnd
studna (TV-1), Studnia pri kotolni (TV-
1A), Studiia pri obytnom dome (TV-
1B) and Vrt BS-1 (TV-8).

In the district of Vranov nad Top-
l'ou, in the village of Hlinné, designa-
tion ML-1, name Solanka pri potoku,
there is a spring, which was used in
the local spa in the 19th century. It is
a spring with sodium, chloride, sul-
phur, bromine-rich cold, hypotonic
water with a temperature of 16°C.
Unfortunately, the spa is defunct and
the spring is not used anymore.

All measured data on individual
above-mentioned former spa locali-
ties and their mineral water sources
are processed in Tab.1.
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Tab.1 Data on the former sodium chloride-rich spas and their springs located in
the Eastern Slovakia

Spring Number Chemical NaCl Total Water Yield Well Current

name, of composition Content dissolved tem- (I/min) depth status of

location springs (mg/1) solids pera- (m) the site

(TDS) ture
(mg/I) (°c)
Cigel'ka 15 Bicarbonate, The highest 3,000 - 29, 8-13 0,3-4 160 Defunct
(BV- springs chloride, content of 200 spa, the
20,21,22,24 | from sodium, NaCl have bottling
,25,26,26D, which é carbone-rich, Cigelka Il plant is
26G, are used | cold, hypoton- | to VIl — still in
93,94,95,96 | in local ic water with 8,452 mg/I opera-
,97,97,99) bottling increased of Na tion.
(Bardejov plant. lithium and and 3,755
District) bromine mg/| of Cl
content.

Sobrance 4 Sodium, The highest 2,784 - 12,5 - 15 940 Defunct
(ML-8 az chlo- content of 9,956 17 spa
ML11) ride,sulphur- Na has
(Michalovce rich, cold, Kopelny
District) isotonic water pramen

with increased (2,568
lithium content. | mg/l)and

Oény
pramen has
the highest
content of
chlorides
(1,295
mg/1)
Kopelny 1 Basic, distinc- 2,413 mg/l | 13,884 14 10 un- Spa is
pramen tive, sodi- of Na and known defunct
Velaty um,chloride- 2,589 mg/I but the
(TV-7) rich, cold of Cl spring
(TrebiSov water and its
District) surround-
ings was
revital-
ized in
2016.
Bysta (TV-1, | 4 Bicar- BS- 1 well 1,789 - 10-15 12-30 From 9 Spais
TV-1A, TV- bonate,sodium | has the 3,799 to 50 defunt
1B, Vrt BS- , chlo- content of and the
1) ride,sulphur- Na about springs
(Trebisov rich, cold, 1,079 mg/I are notu
District) hypotonic and 1,156 sed
water mg/I of Cl, anymore.
other 3
springs
have lower
content of
NaCl
Sol'anka pri 1 Sodium, 2,580 mg/l | 8,961 16 slight un- Spa is
potoku chloride, of Na knwon defunct
Hlinné sulphur, bro- and and the
(ML-T) mine-rich, cold, | 3,070 mg/I spring is
(Vranov hypotonic of Cl not used.

District) water

Sources: Authors’ research and Krahulec (1978)
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However, there are also a number
of localities in the Eastern Slovakia
where the potential of saline mineral
waters has never been used and
these springs have never served for
spa or recreational purposes (some
of them are currently used mainly by
the local population for drinking or
medicinal drinking water progra-
mmes). Such mineral sources include a
spring called Slany vrt in Michalany
(Fig.6), which is located near a non-
functional railway depot. Thanks to
its sodium content of 6,759 mg/I and
chloride content of 4,554 mg/| the
composition of the water is exceptio-
nal. In the future, the spring could be
used to build an inhalation centre or
at least a drinking pavilion. This cold,
hypertonic 11 °C water, with yield of
0,1 1/min, is rich in bicarbonate, chlo-
ride, sodium, and sulphur and shows
an increased content of boric acid.
Moreover, it is also exceptional due
to its content of dissolved solids,

90

which is 21,302 mg/| (one of the
highest contents of dissolved solids in
Slovakia in general). In addition,
there is another spring in the village
with a lower content of dissolved
solids called Sland voda. This spring,
however, has a higher temperature
(21°C) and yield (0,5 |/min). Another
exceptional location is Buzica, which
lies 28 km from Kosice. It's cold, hy-
pertonic spring known as Slany vrt
was drilled in 1961. It contains bi-
carbonate, chloride, sodium and car-
bon and shows an increased content
of silicic acid and lithium. The spring’s
content of total dissolved solids rea-
ches 10,726 mg/|, its sodium content
is 2,925 mg/l and its chloride con-
tent 2,367 mg/I. Although it has be-
en revitalized and there is a gazebo
with a bench nearby, there is no bo-
ard that would inform on the compo-
sition of the water and the name of

the spring.
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Fig. 6: Spring Slany vrt situated in village Michalany

Photo: D.Tometzovd, 2019

The spring in Slany jarok is loca-
ted behind the railway track about 1
km to the east of the village Kuzmice.
The content of dissolved solids of the
spring is 14,952 mg/l. Another
spring called Sland studiia, with the
total content of dissolved solids of
6,866 mg/|, is about 1 km away to
the SW of Velky Kazimir. It is chlori-
de, bicarbonate, sodium, and car-
bon-rich cold water, the yield of
which reaches 1 |/min. Another map-
ped locality excavated in 1948 is
called Studna é.d. 193 located in the
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village Sol. There used to be another
spring called Sol'anka, but nowadays
it is dry. In the District of Bardejov,
the
spring, which has an increased con-

village  Mikuld&sova, S¢avica
tent of bromine, lithium, and boric
acid, is used by the locals for drin-
king purposes. The spring of Kvasna
voda Baririt in Slivnik is located abo-
ut 200 m to the north of the village.
The well was drilled in 1940 and its
depth is 20 m. More detailed data
on individual mineral water sources is
given in Tab. 2.
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Tab.2: Data on currently unused sodium chloride-rich springs located in the Eas-
tern Slovakia

Name of Number Chemical NaCl Water Total Yield Well Current
the site of springs composition Content tempera- dissolved (I/min) depth status of
(mg/l) ture solids (TDS) (m) the site
o) (mg/1)
Slany  vrt 1 Bicarbonate, 2,925 mg/l of Na 18 10,726 11 un- Spring is
Buzica sodium, chloride, and 2,367 mg/l of known used by
(KE-8) carbon-rich, Cl locals  for
(Kosice- cold, isotonic drinking
vidiek water with purposes.
District) increased content
of silicic acid and
lithium
Slany  vrt 2 Bicarbonate, Spring Slany vrt — | Spring Spring Spring 4 Springs
(TV-3) sodium, chloride, 6,759 mg/l of Na | Slany vrt | Slany vrt - | Slany vrt are not
and Sland sulphur-rich, and 4,554 mg/l of -11 21,302 -0,1- used.
voda (TV- cold, hypertonic | ClI
“1) Micha- Y/afer with Spring Spring Spring
fany . mcrecs‘ed “:°”fe"' Spring Sland voda — | Sland Sland Sland
(T'I’Eb.ISOV of boric acid 3,157 mg/l of Na | voda - | voda- voda -
District) and 3,132 of mg/l | 21 9,943 0,5
Cl
Prameri 1 Bicarbonate, 4,877 mg/l of Na 12 14,952 1 1/min Spring Spring is
v Slanom sodium,chloride- and 5,950 mg/I of was used
jarku tich, cold, Cl trapped rarely by
Kuzmice hypotonic water in a Iotfcls. for
(TV-Q.)V with increased cc?ncref'e drinking
(T'rel?lsov content of boric pipe with | purposes.
District) . a depth
acid
of I m
Slang 1 Bicarbonate, 2,125 mg/l of Na | 13 6,866 1 1/min un- Spring s
studria sodium,chloride, and 2,372 mg/l of known used
Velky carbon-rich, Cl rarely by
Kazimir cold,  hypotonic locals  for
(TV-6) water drinking
(Trebisov purposes.
District)
Studria &d. 1 Sodium,chloride- 1,376 mg/l of Na 17 4,456 unknown 9 Spring is
193 rich, cold, and 2,246 mg/l of not used.
Sol'  (ML- hypotonic water Cl
13)
(Vranov
District)
Séavica - 1 Bicarbonate, 1,897 mg/l of Na | 14 5,387 0,5 I/min unknown | Spring is
Mikuldsovd sodium,chloride, and 1,657 mg/l of CI used by
(BV-50) carbon, bromine- locals  for
(Bardejov- rich, cold, hypoto- drinking
District) nic  water  with purposes.
increased  content
of boric acid
Kvasné 1 Bicarbonate, 1,428 mg/l of Na | 16 5,645 unknown 20 Spring is
voda Baririt sodium, chloride, and 640 mg /| of CI used by
— Slivnik carbon, iron-rich, locals  for
(TV-5) cold, hypotonic drinking
(Trebisov water purposes.
Dlstcit)

Sources: Authors’ research and Krahulec (1978)
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Results

During our research we have car-
ried out field mapping of 12 Eastern
Slovak locations and we have mea-
sured physicochemical properties of
24
springs. The measurements have be-

sodium chloride-rich mineral
en focused on salinity, content of
dissolved solids, water temperature
and isotopic composition. Our results
have been compared to data collec-
ted by Krahulec (1978), who in the
crenographic part of his work, com-
piled the characteristics and analysis
of a substantial part of the Slovak
mineral water sources. The physico-
chemical properties of selected mine-
ral springs have been reported to be
constant over the last four decades.
Of the 12 mapped sites with the
occurrence of sodium chloride-rich
springs, the springs in Cigelka
(29,200 mg/1), Slany vrt in Michal'a-
ny (21,302 mg/l) and spring called
Pramen v Slanom jarku in Kuzmice
(14,952 mg/I) show the highest con-
tent of total dissolved solids. For
comparison, the famous Czech mine-
ral water Vincentka bottled and ori-
ginating in the spa area Luhadovice
has the total
solids of only 9,854 mg/l. Despite
the above, of the mentioned Slovak

content of dissolved

saline springs, only the springs in
Cigelka are used for bottling purpo-
ses. As far as the yield concerned,
the most interesting springs are in
Bysta (from 12 to 30 I/min) and
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Sobrance (15 |/min). All analysed
springs are classified as cold, as hig-
her temperatures are more of an
exception in connection with brines (in
Slovakia, the only thermal saline
spring is the 39°C spring in Rapov-
ce). Regardless, the highest tempera-
tures are recorded in cases of Sland
voda spring (21°C) in Michalany
and Buzica spring (18°C) near Kosi-
ce.

Discussion

to Goodwin (1996),
ecotourism is a light form of low-

According

impact nature tourism that contributes
to the protection and care of rare
species and their habitats by making
a direct contribution to their conser-
vation and / or indirectly by genera-
ting local community income in a way
that motivates the locals to apprecia-
te and protect the wildlife heritage.
Ecotourism development should in-
crease the maximum local participa-
tion in the conservation of natural
areas (Cooke, 1982). Wallace and
Pierce (1996) describe ecotourism as
a form of tourism that is a tool for
preserving values and sustainable
development, especially in the areas
where local communities share their
resources that are used by others for
consumption. In our case, this heritage
and resources dre mineral springs,
many of which have a unique chemi-
cal composition and curative effect.



Many are located in relatively un-
spoilt natural areas or areas that are
not the target of mass tourism. That is
why they attractive for the travellers
who prefer alternative tourism and
do not only look for superficial valu-
es when travelling. Instead, they tra-
vel to study, admire nature, look for
cultural values and get to know local
communities. The aim of the study is
therefore to start the development of
ecotourism in less developed villages
of the Eastern Slovakia with high
unemployment rates, all that through
such a use of mineral saline waters
that does not devalue their springs. In
some cases, it is enough to adjust the
surroundings of springs or wells, to
install information boards and to
build gazebos. In other cases, it is
necessary to revitalize devastated
spa buildings, build drinking pavi-
lions or inhalation centres. In any
case, it is necessary to use these re-
sources the way that ensures their
sustainability and usability by future
generations.

PhD work,

(2014) deals with the management

In  her Tometzovd
of groundwater reservoir sustainabi-
lity. She has developed the concept
of geothermal reservoir sustainabili-
ty, according to which it is possible fo
maintain a constant production in a
long run (at least 100 years). Within
this concept, the undersaturation and
oversaturation of minerals of the
entire Horndd Basin has been calcu-
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lated. As a result, it has been disco-
vered that some minerals can, in a
relatively short period of time, cause
silicate or calcite incrustation and
subsequent clogging of the borehole
once the water springs from its geo-
thermal infrastructure. In order to
avoid such technical problems in con-
nection with the use of both thermal
and mineral springs, it is important to
pay attention to the appropriate
choice of materials and structures
when planning the project and to
take into account the impact of water
quality on pipes, water temperature,
water pressure, material life, water-
tightness, compatibility of different
materials etc. Remedial or preventive
measures should also be considered,
thus extending the functioning and
use of mineral water reservoirs for
by

leisure or treatment purposes

several decades.

Conclusion

In most cases, the problem with
unused saline springs in Slovakia is
their current conditions and conditions
of their immediate surroundings. Ma-
ny have not been maintained, there
are no information boards describing
the chemical composition and indica-
tion of the springs, their history, and
The
spring water is collected in unesthetic

the reason for their downfall.

concrete rings. Many of these springs
are not even covered with any hatch
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and remain unprotected against con-
tamination. The former spas and
previously unused springs would ne-
ed to be revitalized and made ac-
cessible to the general public. Their
unique locations have to be gradual-
ly restored so as to regain their ori-
ginal social, cultural, and curative
functions. Such examples of spring
and their surrounding revitalization
are the former Velaty spa in the
Eastern Slovakia and Zelovce (So3dr)
in the central part of Slovakia. In the
future, it will be important that all
ecotourism activities associated with
the development of ecotourism in the
Eastern Slovakia through the use of
saline springs are planned in detail
and subsequently monitored in com-
pliance with sustainability principles.
Improperly designed and uncontrol-
led activities could have negative
effects on the environment and eco-
nomy. Moreover, they can even en-
danger the safety of tourists them-
selves.
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