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OKOLOGIAI FOLYOSOK

A KARPATOK-REGIOJABAN
A CONNECTGREEN PROJEKT
ECOLOGICAL CORRIDORS
IN THE CARPATHIANS

THE CONNECTGREEN PROJECT

SZERZO/BY:

1. BEVEZETES

A Karpatok tobb orszagon atnyuilé hegy-
vidéki régivja kiemelked6 6kologiai
értékkel rendelkezik, Eurdpa legjelen-
t6sebb nagyvad populécidja szamara
nyujt éléhelyet. A Karpatok tekinthet6
Eurdpa egyik legnagyobb kiterjedést,
Osszefiigg® halozatot biztosito természes
él6helyének, amely az eur6pai nagyra-
gadozdk harmadanak (barnamedve, far-
kas, hiuz, eurdpai bolény és parlagi sas)
nyujt otthont. A régié gazdasagai nagy
iitemben fejlédnek, amely jelents mér-
téki infrastruktura fejlesztést von maga
utén, ezaltal a taj fragmentdaciojat, atjar-
hatosaganak sériilését okozzak. A konf-
liktusok megel6zése érdekében elen-
gedhetetlen a fejlesztési igények és a
természetvédelmi, él6helymegérzési

HTTPS://DOL.ORG/
10.36249/57.1

elvarasok 6sszehangolasa. A tervezési
gyakorlat sajnos nem képes megfeleléen
kezelni a problémaékat, biztositani az
okologiai folyosok hatékony miikodésé-
nek feltételeit. Az él6helyek folyamatos
csokkenése miatt fontos, hogy 6sszhan-
got teremtsiink a tarsadalom igényei és a
megmaradt természeti értékek védelme
kozott, ami leghatékonyabban nemzet-
kozi 6sszefogasban valosulhat meg.

A ConnectGREEN nemzetkozi pro-
jekt, amely 5 orszag kutatéasi, terve-
zési intézményeit fogja dssze, célul
tizte ki a magteriiletek kozotti poten-
cialis tkoldgiai kapcsolat feltérképe-
zését és harom célteriileten az oko-
logiai folyosdk helyreallitasat.

A projekt céljai:

« Innovativ megoldasok és iranyelvek

kidolgozasa az 6kologiai folyosok, és

v
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1. INTRODUCTION

The Carpathian region covering the terri-
tory of several countries is possessing
outstanding ecological values, as it
offers habitat for the largest popula-
tion of large carnivores in Europe. The
Charpatians offer the largest, natural,
intact habitat network for one third

of large carnivores in Europe (brown
bear, wolf, lynx, European bison and
imperial eagle). The economies of the
region develope by an intense rate with
great scale infrastructure planning and
construction causing the fragmenta-
tion of landscape connectivity. To avoid
the conflicts it is inevitable to harmo-
nize the needs of development and
nature protection. Unfortunately, the
planning practice cannot prevent the

problems and maintain the function-
ality of ecological corridors. To avoid the
continuous loss of habitats it is impor-
tant to harmonise the needs of the
society and protection of natural values
by cooperation on intenational level.
The ConnectGREEN international
project covering 5 countries and various
fields of activity (spatial planning,
research, government, biodiversity
conservation) joined forces to increase
the capacity of ecological corridors
identification and management and to
restore ecological corridors in 3 pilot
areas. The objectives of the project:
- Developing innovative solutions and
guidance to identify ecological corri-
dors and connectivity gaps in a
harmonized way across the Car-
pathian ecoregion to maintain
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a kapcsolati hidnyok azonositésara
annak érdekében, hogy a Karpatok
régidban hosszutavon fenntarthaté
legyen a régio magas szintti biodiverzi-
tasa, amelynek alapvetd feltétele az
élovilag szabad mozgdsa, hatarokon
ativeld vandorlasa.

« Tobb szaktertilet egyiittmiikodésé-
nek biztositasa (tertileti tervezok,
természetvédok, hatdsagok) az
okologiai folyosok meghatarozasahoz
és fenntartasahoz sziikséges integralt
szemlélet megalapozéasdhoz.

A természetvédelem, a teriileti
tervezés és fejlesztési tevékenységek
0sszehangolasa a védett teriileteken,
az okologiai folyosok teriiletén a
stratégiai fejlesztési iranyelvek és
eszk0zok, gyakorlatok meghatarozasa-
val, megvalésitasaval.

A tertileti tervezés tekinthet6 a legfon-
tosabb eszkoznek a tarsadalom, a gaz-
dasag és a kornyezet gyakran egymadssal
ellentétes igényeinek harmonizalasa-
ban. A teriileti tervezés az adottsagok-
nak, hagyoméanyoknak kdszonhetéen
minden orszagban mads, azonban alap-
jellemz6iben hasonld (Koresawa - Kon-
vitz 2001). A komplex projekt egyik els6
lépése atfogd elemzés készitése volt a
partner orszagok teriileti tervezésének

rendszerérol, valamint az 6koldgiai hals-
zat-tervezés és teriileti tervezés kap-
csolatarol, beagyazottsagarol. Célunk
az volt, hogy feltarjuk, hol vannak a leg-
fontosabb hianyok, konfliktusok az dko-
logiai folyos6k meghatarozasaban és
fenntartdsdban. A hagyomaéanyos ter-
mészetvédelmi teriiletek nem biztosi-
tanak osszefiiggd haldzatot (1. 4bra)
Majd abba a folyamatba nyudjtunk
betekintést, hogy a projekt feltérképezve
a nagyragadozok természetes éléhe-
lyeit milyen médszereket, lehet6ségeket
keres a vandorlasi utvpnalak és 6kolo-
giai folyosok feltérképezésére, a siik-
séges kapcsolati hidnyok feltarasara.

2. ANYAG ES MODSZER

Az 6kologiai halozat hatékony fejlesz-
tése, védelme elképzelhetelen anélkiil,
hogy nagy hangstllyal meg ne jelenjen a
tertileti tervezésben. Cikkiinkben a part-
nerek szamara kikiildott tematikus kér-
doéivek Osszesitett eredményét mutat-
juk be. Els6 1épésben a tertileti tervezési
rendszerek kiilonbségeit tartuk fel, majd
a masodik kérdéscsoportban az 6kologiai
héalozat meghatarozasahoz kapcsolédo
hianyokat, konfliktusokat igyekeztiink
feltarni és kiemelni a j6 gyakorlatokat.

2. abra/Fig. 2:
Természet- és
téjvédelem aranyai a
orszagaiban /
Protected areas in the
countries of Carpatian
region
(FORRAS/SOURCE:
D321. REPORT)

long-term, cross-border wildlife
movement, associated ecosystem
services and a high level of biodiver-
sity in the region.

- Engaging experts from diferent fields
(protected area site managers, conser-
vationists, spatial planners and other
key stakeholders) in an integrated
approach for strengthening the
capacity for identifying and managing
ecological corridors.

» Reconciling nature conservation and
spatial planning and development in
ecological corridors and Natura 2000
sites by identifying and implementing
strategic directions and instruments
and practices.

Spatial planning is the most impor-
tant tool for balancing the needs of
the society, economy and the environ-
ment. Spatial planning differs from one
country to another due to the different
conditions and historical background,
but there are major similar character-
istics (Koresawa and Konvitz, 2001). In
the first phase of the project, we elabo-
rated a comparison analysis about the
spatial planning system of partner coun-
tries and the relation and integration of
ecological network planning and spatial
planning. Our objective was to explore
the major problems, gaps in the iden-
tification and maintenance of ecolog-
ical corridors. The traditional nature
protection areas do not provide an
interconnected network (Figure 1.).
After mapping of natural habitats of
large carnivores we give an overview
about the methods and tools of the
project about defining and exploring
the migration routes and ecological
corridors and missing connections.

2. MATERIALS AND METHODS:

Without integration into the spatial plan-
ning system and process it is impossible
to protect and develop the ecological
network. In our study we present the
results of questionnaires sent to the
partner countries. First we analysed the
specifics of the spatial planning system
of the partner countries, and after-
wards we defined the gaps and conflicts
related to identification of ecological
network and we highlight best practices.

We have sent two questionnaires
for the partners including 23 ques-
tions in the following fields:
« Comaprison analysis of the spatial
planning systems
- Legal and institutional framework
of spatial planning
- Cordination mechanisms, inclu-
sion of local stakeholders
- Implementation of plans, strategic
planning approach, monitoring
- Strategic Environmental Assessment
in planning
- Gaps and problems in the identifi-
cation and maintenance of ecologi-
cal corridors
- Legal framework related to
ecological corridors
- Participatory planning, inclusion
of local stakeholders,
- Ecological Network (EN) in spatial
planning

In the frames of the project the next
steps were the identification of the
habitats and migration routes of the
large carnivores. Based on occur-
ance data a habitat suitability modell
was elaborated using and modifiying
the spatial categories of IUCN rekated
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1. Tablazat/
Table 1:

A nagyaragadozok
élélyeheinek,
vandorlasi
Utvonalainak
kategériai és terileti
feltételei / Types and
criterias of core
habitats and
migration corridors of

2. Tablazat/
Table 2: A ter(ileti
tervek rendszere két
partnerorszagban /
Hierarchy of spatial
plans in the partner
countries

large carnivores
(FORRAS/SOURCE:

vUKoz)

IUCN
Kategoriak

Fokozottan védett teriilet /
Protected areas

Egyértelmiien lehatarolt foldrajzi teriilet, amelyet egyértelmiien
hossz(itavi természetvédelmi céloknak megfelelGen tartanak fenn.
Természetvédelem az elsGdleges cél. / A clearly defined geographical space,
recognised, dedicated and managed, through legal or other effective means, to
achieve the long term conservation of nature with associated ecosystem
services and cultural values. Conservation is primary objective.

Természetvédelmi teriilet /
Conserved Areas (OECMs)

Foldrajzilag meghatarozott teriilet (eltér a Fokozottan védett teriilett3l)
amelynek a fenntartasanak célja a boodiverzitas helyben valé megé6rzése
a hossziitavii célja a kapcsolédé okoszisztéma funkcidkkal és
szolgaltatasokkal és ahol lehetséges a kulturdlis, spiritudlis, tarsadalmi-
gazdasagi vagy egyéb egyedi értékekkel. In-szitu védelem tekintet nélkil
a f6 célokra. / A geographically defined area other than a Protected Area,
which is governed and managed in ways that achieve positive and sustained
long-term outcomes for the in situ conservation of biodiversity with associated
ecosystem functions and services and where applicable, cultural, spiritual,
socio—economic, and other locally relevant values. Delivers the effective
in-situ conservation of biodiversity, regardless of its objectives.

Okolégiai folyosok /
Ecological corridors

Vilagosan lehatarolt, de nem fokozottan védett vagy természetvédelmi
terlilet, amelyet olyan médon tartanak fenn és kezelnek, hogy az
Gkoldgiai kapcsolatok megdrzédjenek és helyredlljanak. / A clearly defined
geographical space, not recognised as a ‘protected area’ or an ‘other effective
area-based conservation measure, that is governed and managed over the
long-term to conserve or restore effective ecological connectivity, with
associated ecosystem services and cultural and spiritual values.

F& kategoriak

1. ElShelyfoltok /

1. Patches of suitable habi

Nagyragadozok szdméra
optimalis alland6 vagy
ideiglenes él6hely /

Optimal habitat for long

term or temporal occurrence of
large carnivores

2. Migriciés zéna /
Migration zone
Tobbé-kevésbé megfeleld
élGhely, amelyet az ckoldgiai
kapcsolatok védelme
érdekében fenn kell tartani
a megfelel6 élGhelyfoltok
kozote. / Relatively suitable
habitat, which must be
preserved in order to maintain
the landscape connectivity
between patches of suitable
habitat

3. Kritikus zéna /
Critical zone

Az atjarhatésagot gatlo
tényezGkkel terhelt
teriilet, példaul vonalas
létesitmények — kozutak
vagy teleplilések vagy
tobbszorésen Gsszeadddd
gathatasok / Zones critical
in terms of barrier permeability,
ie. places where migration

is directly threatened mainly
by line barriers (highways,
settlements etc.) and/or

by cumulative effect of
barriers

ConnectGreen
Alkategoriak

1.1 Magteriilet /
Core area

az adott faj igényeitnek mind mindségi mind teriileti kiterjedés

szempontjabdl megfelelG teriilet / meets both qualitative and spatial

requirements of particular species
elsédlegesen természetes, Gsszefiiggd élohely (4ltalaban erdg) /
it is primarily a natural continuous habitat (usually forest)

1.2 Lépegetd kovek /
Stepping stones

megfelel6 élGhelyek kisebb foltjai / smaller patch of suitable habitat

véandorlas vagy terjeszkedés soran egyedek altal hasznalt teriilet /

used by individuals as transitional site during migration or dispersal

2.1 Linkage area /
Kapcsolatot biztosito teriilet

t6bbé-kevésbé megfelel6 heterogén él6hely, de ahol az ckoldgiai
folyosé nem hatérolhaté le egyértelmien / area of relatively suitable
heterogeneous habitat, but in which the corridor cannot be clearly defined

kettd vagy tobb megfelel6 minéségli élhelyet kot Gssze /
connects two or more patches of suitable habitat

2.2 Migriciés folyosé / Migration corridor

egy ,klassikus” folyosd, amely éléhelyeket kot 6ssze (through

a relatively permeable landscape) / a “classic” corridor that connects

patches of suitable habitat through a relatively permeable landscape

3.1 Kritikus kapcsolati szektor /
Critical connectivity sector

szlik vagy atjarhatésagot azért lehet6vé tevd vonalas infrastruktira

elem / narrow and / or single permeable linear infrastructure sector

3.2 Kritikus kapcsolati térség /
Critical connectivity area

a ,széles és rovid folyosé” specidlis esete / special type of "wide &

short corridors”

éléhelyeket dsszekapesold tertilet, ahol van valiféle gathatas

(pl. alacsonyrend(i dt és kornyezete, ami megszakitja az erdét) /
an area that connects suitable habitats divided by a barrier (e.g. a narrow
lane of road and surroundings that cuts through a continuous forest)

sz(ik ateresztSképességli terillet valamely gat mentén / it may also be

more narrow throughput sectors on individual or parallel barriers

Teriileti korlatok

> 300 km2
szélesség / width > 1 km

10 < area < 300 km2
szélesség / width > 1 km

szélesség / width >
0.5 km

Szlovikia /
Slovakia

Nemzeti / National

Regionalis / Regional

Helyi / Local

Romania /
Romania

Nemzeti / National

Stratégiai/Gazdasagi tirsadalmi fokuszi terv /
Strategic, social-economic plan

Orszagos teriiletfejlesztési stratrégia/
National regional development strategy
Onkormanyzati régiok tarsadalmi gazdasagi
fejlesztési programja /

Program of social and economic development
of the self-governmental region

Telepliléscsoport tarsadalmi gazdasagi fejlesztési programja /

Program of social and economic development of a group of municipalities

Teleplilés tarsadalmi gazdasagi fejlesztési programja /
Program of social and economic development of a municipality

Stratégiai/Gazdasagi tarsadalmi fokusza terv /
Strategic, social-economic plan

Romania Teriletfejlesztési stratégidja /
Spatial Development Strategy of Romania

Regionalis fejlesztési stratégia / Regional development strategies

Teriiletrendezési fokuszii terv /
Land use planning instrument

Teriileti fejlédés perspektivaja / Spatial development perspective
Okoldgiai Stabilités Teriileti Rendszere / Territorial System of Ecological Stability
Régié teriiletrendezési terve / Land-use plan of the region

Onkormanyzati régié tertletrendezési terve / Land-use plan of self-governmental region

Regiondlis tajokolégiai terv / Landscape — ecologic plan at the regional level

Telepiiléscsoprt teriiletrendezési terve /
Land-use plan of a group of municipalities

Teleptilésrendezési terv / Land-use plan of a municipality
Telepiilési szint(i tajokolégiai terv / Landscape — ecologic plan at the municipal level

Teriiletrendezési fokuszi terv /
Land use planning instrument

Nemzeti teriileti terv /
National Spatial Plan

Rergionalis teriileti terv / Regional Spatial Plans

Megyei teriiletfejlesztési stratégiak /

Regionalis / Regional  County territorial development strategies

Telepilésfejlesztési stratégia /

Helyi / Local Development Strategy of the Town / Commune

to ecological corridors and core area
based on the needs of LC (Table 1.).

To explore the potential migration
routes it was important to identify the
barriers, so the experts mapped all the
existing and planned infrastructure
elements in the region (Report D.3.2.1).

3. RESULTS

3.1. Ecological network

in spatial planning

Considering territorial governance

the partner countries are decentral-
ized unitary countries (Illés 2011), the
regional level plays a considerable role
in spatial planning but mostly with
limited competences. Meanwhile the
national level forms the framework for
spatial development, elaborates the
legal background, the regions carry
out the detailed spatial plans under
national control. In Sebia and Romania,
the national authorities elaborate the
regional plans. In all the countries but

Megyei terv / Inter County Plan

Varosi vagy telepiilési szabalyozasi terv, Hatartérség szabalyozasi terv /
Inter-urban or Inter-communal Zone Plan; Frontier Zonal Plan

Nagyobb varosok és kozosségek agglomeraciés vagy peri-urban terve /
Metropolitan, peri-urban plan of major cities and municipalities

Altalanos telepiilésrendezési terv /
General Urban Plan of the Town / Commune

especially in Slovakia and Hungary, the
effectiveness of planning and impla-
mantation is not appropriate because
of the fact that spatial planning has a
strong multisectoral approach which is
resulted in a shared responsibility espe-
cially on national level and there are
conflicts in the cooperation. Mostly the
regional level means NUTS3 regions in
the analyzed countries with the excep-
tion of Serbia and Romania, where for
the NUTSz2 units also plans are elabo-
rated. In all countries, the local level
has the strongest authority in land use
planning (local level plans, zonal plans,
building permissions). In some coun-
tries next to the general master plans
more detailed plans are elaborated for
specific areas of the settlement or for
specific regions (world heritage sites,
tourist destinations, strictly protected
areas in Romania in a common plan-
ning process with national authorities).
Spatial planning mostly cover two
types of planning: social-economic, stra-
tegic approach and land use planning
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3. abra/Fig. 3:
A teriileti tervezés
rendszere
3 Szlovakiaban /

3 System of spatial
planning in Slovakia
(FORRAS/SOURCE:
REPORT D.3.3.1.)

3. Tablazat/
Table 3:

Az okoldgiai halézat
integraciéja a teriileti
tervezésbe /
Integration of
ecological network into
spatial planning

(FORRAS/SOURCE:
REPORT D.3.3.2.)
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A partnerek részére két részlet-
ben kiildtiink ki kérdéiveket és
az aladbbi témakorokben osszes-
sen 23 kérdést fogalmaztunk meg:
« Tertileti tervezési rendszerek dssze-
hasonlité elemzése
- A teriileti tervezés jogszabalyi,
intézményi keretei, rendszere
- Ko-ordinacios mechanizmusok,
helyi szerepl6k bevonasa
- Tervek megvalositasa, stratégiai
tervezési megkozelités alkalmazasa,
monitoring
- Stratégiai kornyezeti vizsgalat
megvaldsitasa a teriileti
tervezésben
+ Hidnyok és problémak az dkoldgiai
folyos6k meghatarozasahoz és védel-
méhez kapcsoldddan a tervezési
folyamatban
- Az 6koldgiai halézathoz kapcso-
16d06 jogszabalyi keretrendszer
- Részvételi tervezés és helyi
szereplék bevonasa
- Okolégiai halézat (OH) a teriileti
tervezésben

A projekt keretében a kovetkezé lépések
anagyragadozok él6helyének azonosi-
tasa és a magteriiletek kozotti vandor-
lasi utvonalak hidnyainak azonositasa
volt. Els6 1épésként a szakért6k a nagyra-
gadozok el6fordulési adatai alapjan felté-
rképezték a potencialis él6helyeket, a
IUCN okologiai folyosokhoz és magtertil-
etekhez kidolgozott terileti kritériumait
alkalmaztdk a nagyragadozok életmaod-
jéhoz igazitva (1. tablazat). A vandor-

lasi utvonalak azonositasahoz tovabbi
fontos 1épés a korlatok, akadalyok felté-
rképezése volt, a szakérték szamba vették
a legfontosabb meglévé és tervezett
infrastruktura elemeket (Report D.3.2.1).

3. EREDMENYEK

3.1. Okolégiai halézat a teriileti
tervezésben

A partner orszagok dont6en decentra-
lizalt unitaris orszagoknak tekinthettk
a hatalom teriileti megosztasat illetGen,
ami azt jelenti, hogy a régiok bizonyos

hatéaskorokkel rendelkeznek a tertileti ter-
vezésben, bar szerepiik korlatozott (Tllés
2011). Orszagos szinten dolgozzak ki a ter-
vezés legfontosabb keretrendszerét, jog-
szabdlyi hatterét és a régiok az orszagos
szintnél részletesebb terveket dolgoznak
ki a nemzeti hatésagok kontrollja mellett
(2. tablazat). Szerbia és Romania esetében
a kdzponti hatdsagok dolgozzak ki a regi-
ondlis terveket is. A tervezés és a tervek
megvaldsulasanak hatékonysagat rontja,
hogy a teriileti tervezés multi-szektora-

lis jellegébdl fakaddan a nemzeti hatosa-
gok kozott megoszlanak a felel6sségek

és az egylttmiikodés sem zokkendmen-
tes, ami kiilonosen jellemz6 Szlovakiara
és Magyarorszagra. A regiondlis szintet a
legtdbb orszagban NUTS3 régiok jelentik
kivéve Szerbiat és Roméaniat ahol a NUTS2
régiokra is késziilnek tervek. A helyi szint
rendelkezik legerdsebb jogosultsagok-

kal a teriiletrendezés terén (helyi szaba-
lyozasi, 6vezeti tervek, épitési engedély).
Egyes orszagokban részletesebb tervek is
késziilnek az altaldnos rendezési tervek
mellett a telepiilés egyes részteriileteire

Okolégiai Hilézat a teriileti tervezésben

Csehorszag/
Czechia

Romania/
Romania

Szerbia/
Serbia

Szlovakia/
Slovakia

Magyarorszag/
Hungary

Az ,,()kolégiai Stabilitas Teriileti Rendszere” az egyetlen
olyan természetvédelmi eszkéz Csehorszagban, amely a
tajléptéki ckoldgiai halézatot biztositja és integrans
része a teriileti tervezésnek. Az OSTR természetes és
természetszer(i ckoszisztémak dsszefliggd halézatat
foglalja magaba és 3 alapelembdl épiil fel: biocentrum/
magteriiletek, folyosok és interaktiv elemek. A
biocentrumok éléhelyek és élShelyek rendszerét
képezik, a biofolyosok a fajok terjedését és vandorlasat
biztositjak. Az interaktiv elemek foltszer(, gyakran
izolalt élGhelyek.

Roménidban a 350/2001 tv. A Terlileti és
varostervezésrdl a teriileti célok kozott emliti a
természeti és teleplilési taj védelmét, az Gkoldgiai
folytonossag biztositasat.

Az orszagos terlileti terv tartalmazza a nemzetkozi és
nemzeti jelent&ségli magteriileteket, Natura2000,
Emerald, és Pan-Eurdpai ()kolégiai Hélézatot.

A megyei/regionalis tervek kijeldlik a magteriileteket
(10-100 km2) és a folyosdkat.

Az Atfogd Telepiilési Tervek hatarozzak meg a kisméret(i
élhelyek, facsoportok, vizes élhelyek, gyepek, tavak
(<10km?2) és a kapcsolédd folyosok (patakpartok,
mez6véds erdGsavok, szegélyek, arkok) rendszerét,
funkcidjat.

Szerbidban a természetvédelmérd| szol6 tv. nem
szabalyozza az okoldgiai folyosék védelmét,

az okolégiai halézat részét képezik specialis korlatozasok
nélkiil. Az 6koldgiai folyosdkat a természet- és
tajvédelem kozvetett eszkdzokkel védi. A teriileti
tervekben formalizalt médon szerepelnek az dkoldgiai
folyosok.

Szlovakiaban a ,Tajokolégiai terv”a teriiletrendezési és
telepilésrendezési tervek készitése soran kerdl
kidolgozasra, fokuszaban tajckoldgiai elemzéssel, és a
teriilethasznalat funkciondlis értékelésével,
optimalizélasaval a tajokoldgiai potencial és a gazdasagi
fejlédés korlatainak Gsszehangolasaval. Az ,Okolégiai
Stabilitas Teriiletei Rendszere” 6sszhangban van a
terlileti tervekkel, amely a Természet és a tdj védelmérdl
52616 tv. (543/2002.) meghatarozasa alapjan
Gsszekapcsolt Gkoszisztémak halézata, biocentrumok és
biokorridorok valamint egymassal kélcsonhatasban lévé
elemeket tartalmaz makro-regiondlis, regiondlis és helyi
szinten.

Magyaorszagon az okolégiai halézat a teriileti
tervek része. Megkuilonbéztetiink az Okolégiai
halézaton beliil magteriilet, puffer teriilet

és okoldgiai folyosé Gvezeteket. A magteriilet
és okologiai folyosok Gvezetben korlatozasok
vonatkoznak a fejlesztési teriiletek kijeldlésére,
kézlekedési és kozm( infrastruktdra elemek
tajbaillesztésére.

Obr. B5.4.1 Uzemni systém ekologické stability (USES), 2001-2005
Territorial Systems of Ecological Stability (TSES), 2001-2005

The Territorial System of Ecological Stability of the
Landscape (TSES) is the only nature conservation tool
constituting an ecological network in the landscape
integrated in the spatial planning system. The TSES as an
interconnected system of both natural semi-natural
ecosystems, consists of three basic elements — biocentres,
biocorridors and interactive elements. A biocentre (existing
and planned) is a habitat or a system of habitats.
Biocorridors as biotic dispersal & migration corridors. The
interactive elements are small areas/patches/plots (often
spatially isolated).

el y
o 1 )
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% /<“ 24y AOPK R
y sours AOP R

http://www.ceeweb.org/work-areas/priority-areas/
green-infrastructure/maps/
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In Romania Law 350/2001 on Spatial and Urban Planning
specifies that territorial management aims, among others, to
ensure the protection of natural and built landscapes, the
creation of ecological continuity.

The National Plan indicates core areas of international 1 A = -
and national importance and corridors and include
international nature conservation priorities: Natura 2000,
Emerald, PEEN.

The County/Regional plans determine core areas (10-100 -
KMp) and connecting corridors. The Comprehensive Urban am
Plans determine the function of small habitats, woodlots,
wetlands, grassland, patches, ponds (<10 Kmp) and https://www.siugre-cjph.ro/c/document_library/
connecting corridors (stream banks, hedgerows, field verges  get_file?uuid=2175fc9d-e8de-4f50-bf15-92fe80187ee8
and ditches). &groupld=10157

In Serbia the Nature Protection Act the protection of the
ecological corridors is not clearly defined, it is treated as a
part of ecological network without specified restrictions.
Ecological corridors are indirectly covered by the provisions \ ;
relating to the protection of nature and landscape. In spatial & & : =
planning practice ecological corridors have been formally Ecologic Network of Voivodina

developed in spatial plans at different levels of planning. (http://www.pzzp.rs/rs/sr/zastita-prirode /ekoloska-mreza.html)

Generel izemného systému ekologicke] stability (GNUSES), 2000

In Slovakia Landscape ecologic plan is the document
elaborated as a part of the procurement of land-use plans at
regional and municipal level with the focus on landscape
ecologic analyses, assessment and optimisation of functional
use in the harmony with landscape ecologic potentials and
limits for the development. The plans of the Territorial
Systems of Ecologic Stability are in accordance with the Law
on land-use planning supportive documents As defined in the
Act Nr. 543/2002 on Nature and Landscape protection: The
Territorial System of Ecological Stability is such a spatial
structure of interconnected ecosystems, consisting of
biocenters, biocorridors and interacting elements of
supra-regional, regional or local importance.

The General of the Super-regional (national level)
Territorial System of Ecological Stability of the Slovak Republic
(Source: SEA SR)

In Hungary the ecological network is integrated into the
spatial plans. The National ecologic network zone include the
core areas, the buffer zones and the ecological corridors as
well. In the zone of core areas and ecological corridors the
rules restrict the designation of areas for development, the
placement of transport infrastructure and new surface
mines, as well as the prescription that the utility lines fit Soure
into the landscape.

OKOLOGIAI FOLYOSOK A KARPATOK-REGIOJABAN | 4D 57.SZAM 2020 | 9



POTENTIAL PHYSICAL
BARRIERS TO MIGRATION
OF LARGE CARNIVORES

Existing migration barriers
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L primary road

- -~ railway
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Planned migration barriers
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~M~ Carpathian region
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HABITAT CONNECTIVITY
of large carnivores
in the Carpathians

EVLKOVA, K, ZYKA, V., ROMPCRTL, D.
VUKCZ, vvi, Prahenice, CZ

Source of data:

© EEA - Copernicus programme:
Corine land caver 2018
High resolution layers

@ Open Street Map contributors:
Open Street Map database

© ESA 2010 and UCLouvain:
ClobCover
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vagy a kiemelten védett teriiletekre
(Roméniaban vilagorokségi helyszinekre,
turisztikai desztinacidkra a kdzponti hato-
sagokkal kozosen késziilnek tervek).
Altalaban két tervtipust kiilonboztet-
hetiink meg a teriileti tervezésben straté-
giai/fejlesztési tervezést és teriiletrende-
zési tervezést, kivéve Szerbiat, ahol regi-
onalis szintre csak egy, atfogo teriileti
terv készil (2. tablazat). Mind a fejlesz-
tési mind a rendezési tervek altaldban
részletes tarsadalmi, gazdasagi és kor-
nyezeti elemzéseken alapulnak, de a taj-
tervezés (3. abra) altaldban nem jelenik
meg 6nallo tervtipusként, kivéve Szlo-
vakiat, ahol a tajokologiai terv a teriileti
tervezés folyamatanak els6, megalapozo
lépéseként szolgal, magaban foglalva egy
tajokologiai elemzést az optimalis teri-
lethasznalatok értékelésével a tajpoten-
cial és a fejlesztés korlatainak feltara-
saval (Kozové, 2007). Csehorszagban is
késziil egy hasonld elemzés: Okolégiai
Stabilitas Teriileti Rendszere (OSTR) cim-
mel (Territorial System of Ecological Sta-
bility-TSES) (Gorner - Kosejk 2011).

Az 6koldgiai halézat (Internet-1),
kiilonbdz6 médon ugyan, de minden
orszagban integralt része a tertileti ter-
vezés rendszerének, folyamatéanak, a
partnerorszagokban alkalmazott kiilon-
b6z6 mddszerekrdl a 3. tablazat ad atte-
kintést. Annak ellenére, hogy az tkold-
giai hal6zat minden orszagban fontos
része a tertileti tervezésnek, hangsulyo-
san jelenik meg a politikdban, a gyakor-
latban szamtalan konfliktus tarhaté fel,
de leggyakrabban a megvaldsitas terén
hidnyossagok vannak. A valaszok alap-
jan 5 tertileten azonositottuk a legfonto-
sabb hidnyossagokat: 1. Médszertan; 2.
OH kijeldlése; 3. Szabélyozasok tipusai
és egymasra hatasuk; 4. Tarsadalmi elfo-
gadottsag és érdekkiilonbségek; 5. Intéz-
ményrendszer. Minden orszagban alkal-
maznak indikatorrendszert az OH kije-
l61ésére, amelyek alapveten a Natura
2000 és a Pan-Eurdpai Okolégiai HAl6-
zat kijelolésének modszertandhoz kap-
csolddnak, de az alkalmazott indikatorok
és jelent6ségiik kiilonbozik, ami megne-
heziti az egyes orszagok kozott az 6ko-

10

HABITAT
OF LARGE CARNIVORES
IN THE CARPATHIANS f
Patches of suitable habitat g 9

@ cocarea

B stepping stone

HABITAT CONNECTIVITY
of large carnivores
in the Carpathians

\ 4. abra/Fig. 4:

il A projekt egyik els6
| lépése volt a
térségben az
okoldgiai halézatot
megszakitd
akadalyok feltarasa,
azonositasa, igy
tobbek kozott a
meglév és tervezett

Migration zones A kozlekedeﬂ
B inkagearea infrastruktidra
[ ] migration corridor RS halézat feltardsa /
Critical zones 7 Onehof the.ﬁrst steps
@ - critical connectivity sector Off e project WfJS to
(] critical connectivity area : eXP’()fe the barriers Of
© VLKOVA, K, ZYKA, V', ROMPORITL, D. .
MIGRATION BARRIERS VUKOZ, vivi, Prihonice, CZ, 2020 the ecological
motorway * sattlement "-j_ Source of occurrence data: Hnuti DUHA network, S0 among
Al 3 OClomouc, NDOP AOPK CR, SOP SR, i
P rimary road — g | ZARAND Association RO, WWF RO, Ot.helfS deﬁnmg the
SR Sl S AT k | SZIE HU:Dierinp NR:EIKE NP, existing and planned
A v a; atra Craiulul .
M~ Carpathian region o p Y - 0 transportation
sisbarcer B o infrastructure network

with the exception of Serbia where as
regional plan a complex strategic plan
is elaborated (Table 2.). The elabo-
ration of strategies and land use plans
is based on detailed analysis of social,
economic, environmental and land-
scape conditions but in most of the coun-
tries landscape planning does not occur
as an independent planning activity as
in Slovakia. Next to strategic and land
use plans in Slovakia the Landscape
ecological plan is the document elab-
orated as a part of the procurement
of land-use plans at regional and
municipal level with the focus on land-
scape ecological analysis, assessment
and optimisation of functional use in
the harmony with landscape ecologic
potentials and limits for the devel-
opment (Kozovd, 2007). In the Check
Republic similar analysis is carried
out: Territorial System of Ecological
Stability (Gorner - Kosejk 2011).

In all countries the ecological network
is an important part of spatal planning
system and process, but in by different

tools. Table 2. gives an overview about
the applied tools in the partner coun-
tries. In spite the fact that in general,
all of the analysed countries expressed
the importance of ecological networks
and ecological corridors in their policy
framework, there are a lot of conflicts
in the practice. Unfortunately, in many
cases the implementation of this idea
is weak. Based on the answers 5 main
problem areas were identified: 1. Meth-
odology; 2. Definition; 3. Types of regu-
lations and consistency; 4. Social
agreement and conflicting interests;
5. Institutional framework (Table 4.).
All countries use indicators for defi-
nition of EN, mostly based on the
methodology of Natura 2000 and
Pan European Ecological Network.
Unfortunatle there are great differ-
ences between the applied indicators,
which cause problems in connecting
the national networks and implemen-
tation a common ecological network.
The ecological network is based
in Serbia on the Emerald network
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5. abra/Fig. 5:
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gaps
(FORRAS/SOURCE:
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légiai hal6zatok 6sszehangolasat, egy-
séges, komplex rendszer kialakitasat.

Az 0koldgiai halozatot Szerbia-
ban alapvet6en az in. Emerald halo-
zat jelenti, amely a Natura 2000 hél6zat
EU-n kiviili kiegészit&je (a Berni Egyez-
mény céljainak megvaldsitasara hoz-
téak létre), legnagyobb hianyossaga, hogy
csak foltokban jelolték ki és nem miiko-
dik osszefiigg6 haldzatként (Internet-2).

Tovabbi konfliktus Szerbidban, hogy
nincs jogszabalyi kotelezettség az 6ko-
l6giai folyosok meghatarozasara és
védelmére, amely a meglévo 6kolo-
giai folyoso elemeinek tovabbi erdzio-
jat okozza. Az dkoldgiai haldzat terve-
zett létrehozasat sok esetben az egyéb
meghatarozé dgazatok hatraltatjak.

Az dsszes elemzett orszagban az 6ko-
l6giai halézat szorosan integraltan jele-
nik meg a teriileti tervekben, bar kiilon-
b6z6 szinten és mértékben. Regiona-
lis szinten specidlis térképek késziiltek
az 6koldgiai halézatrol a teriileti tervek-
ben, kivéve Szerbidt, ahol csak 4ltalanos,
formalizalt modon jelenik meg az 6kolo-
giai halozat a regionélis tervekben (kivé-
teles j6 példaként a Vajdasagi tertiileti
terv emlithetd). A legtobb probléma helyi
szinten jelenik meg, gyakran az infor-
macidk elavultak, csak egyes orszag-
részekre érhetdk el (Csehorszag), vagy

Exi CGIAR USGS LATP SR, Esn

digitalis formaban még nem elérhetok.
A védett tertiletekhez kapcsolod6 szaba-
lyozasok, korladtozasok hasonléak a vizs-
gélt orszagokban: az 6koldgiai stabilitast
zavaro tevékenységek tiltottak (példaul
bizonyos kozlekedési tipusok, erd6gaz-
dalkodési formdk, vadészat, hal4szat,
egyes gyepgazdalkodasi formék, turiz-
mus egyes fajtai). Ez azt jelenti, hogy
altalaban korlatok kozé szorithatok, de
megel6zni ezek a szabalyok nem tud-
jak a kedvezétlen irdnyu valtozasokat.
Szerbidban sokaig problémat okozott,
hogy az OH-ra vonatkozo ajanlasok nem
integralddtak a fejlesztési tervekbe. J6
példaként emlithet® a beveztésre keriil
Tajterv (regiondlis és helyi szinten)
Romadniaban, ami a természet- és épitett
orokség védelmének integraciojat segiti.
A szakért6k szerint a megvalositas, a
programok, a tervek kivitelezése, és az
okologiai folyosdk hatékony miikddési
feltételeinek hosszua tava biztositdsa nem
tekinthetd sikeresnek. A szakértok legy-
gyakrabban a finanszirozas, az elégte-
len kommunikaciodt és egyiittmiikodést,
a tényleges kozosségi részvétel hidnyat,
az adatok rossz elérhetdségét emlitették
problémaként. Komoly hidnyossagként
emlitették tobb orszdgban az érdekiitko-
zést, érdekellentéteket (Magyraorszag,
Szlovéakia és Romania), tovabba a szak-
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6. abra/Fig. 6:
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A Magyar és szlovak  Hungarian pilot areas

vizsgalati terlilet a
projekt keretében
késziil{i interaktiv
térképen az
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highlighted the core
habitats with the
potential corridors on
the interactive map
elaborated by the

potencidlis kapcsolé  project

elemekkel/

(FORRAS: INTERNET-3)

folyosékkal /

(it was defined to comply with Bern
Convention), which represent the
supplementary network of Natura
2000 network in non-EU member
European states, unfortunately it
doen't really function as a network
because it contains mostly core areas.

There are no legal regulations
in Serbia for the definitation and
protection of ecological networks which
cause the further loss of elements
of ecological network.The imple-
mentation process is lhindered by
the dominant economic sectors.

In all the analysed countries, the EN
is strongly integrated into the spatial
planning system however on different
levels and forms. On regional level as
special maps are the elements of the EN
integrated into spatial plans with the
exception of Serbia where the ecological
networks are formally treated (but
Voivodina spatial planis an exceptional
good example). Usually conflicts occure
on local level: information is outdated,
their availability id limited for certain
regions (Check Republic) or are not in
digital format. The types of limitations,
rules are very similar in all of the coun-
tries: disturbing activities and activ-
ities that reduce ecological stability are
forbidden (e.g. certain types of transport,
certain forestry, hunting or fishing activ-
ities, some sort of grassland management
or tourism activities). It means, usually
they can limit but not prescribe the
changes. In Serbia caused problems that
the suggestions related to the EN were

not integrated into the spatal plans. We
can mention as a good and new initi-
ative: the Landscape plan in Romania.
The experts reported problems espe-
cially related to the implementation
of the programs and the plans and
the long-term maintenenace of func-
tionality of ecological corridors. The
majority of the gaps are related to
the lack of communication and coop-
eration between the sectors, lack
of real public participation, barriers
within the public administrations and
interest conflicts (e.g. Slovakia, the
Czech Republic, and Hungary). Serbian
and Hungarian experts considered
the financial resources inadequate.
Gaps and weaknesses were identified
regarding the monitoring activities. Only
2 countries (the Czech Republic and
Romania) have got direct monitoring
activities. However, the other three coun-
tries also have got optional, indirect
monitoring activity, but these are usually
related to certain projects or researches.
In most of the countries, the land
awners get compensations because of
the land use limitations on protected
areas. Major conflicts were reported
from Serbia and Slovakia because of
lack of compensiation or methods of
compensation were not defined.

3.2. Development possibilities

of ecological network

As the next steps in the project experts
identified the core habitats of large carni-
vores and the possible and missing
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emberek hianyat. A pénziigyi eszk6zo-
ket féleg Szerbidban és Magyarorszagon
tartottak elégtelennek a szakemberek.
Legtobb esetben a monitoring tevé-
kenységhez kapcsoldddan tartak fel a
kollégak hianyossagokat. Két orszag ese-
tében beszélhetiink direkt (Csehorszag
és Romania) monitoring tevékenységrol,
de a tobbi orszagban is van természete-
sen monitoring de ezek gyakran valami-
lyen projekthez, kutatashoz kapcsolod-
nak. Az orszagok tobbségében a foldtulaj-
donosok kompenzaciét kapnak a védelmi
korlatozasokért. Itt els6sorban Szerbia-
ban és Szlovakiaban vannak a legjelentd-
sebb konfliktusok, a kompenzacié hidnya
illetve a feltételek tisztazatlansdga miatt.

3.2. Az 0koldgiai halézat

fejlesztésének lehet6ségei

A projektben a nagyragadozdk el6fordu-
lasi adatai és kiilonbozd kornyezeti indi-
katorok, els¢sorban abiotikus, éléhelyi,

és antropogén tényezék (ESRI 100x100 m
négyzetracsban) alapjan a szakérték kidol-
goztak a potencidlis él6helyeket bemutatd
modellt, amely segitségével magteriilete-
ket, és tn. lépegeto ko él6helyeket hata-
roltak le. A fragmentdciot jelent6 elemek
feltérképezésével feltartak a taj osszakap-
csoltsagat és ,atjarhatosagat” a nagyra-
gadozok szamadra. A kiilonbozo rétegek
egymasrahelyezésével a magteriiletek,
folyosok komplex halézatat dolgoztak ki.
A szakért6k az IUCN kategdriai és a nagy-
ragadozok él6helyi igényei alapjan hata-
roztdk meg az él6helyek és tkoldgiai folyo-
sok teriileti feltételeit (Report D.3.2.1).

A projekt a hianyzo 6kologiai kapcso-
latok helyreallitdsat harom céltertiile-
ten tlizte ki célul, de hosszutavon a cél,
hogy elinduljon egy egyeztetési folya-
mat, parbeszéd, hogy a tertileti ter-
vekbe is bekeriiljenek a kritikus 6kold-
giai kapcsolatok vagyis a jovo fejlesztési
dontéseiben ezek az igények hangsu-
lyosabban jelenhessenek meg. Kiilono-
sen fontos lehet minden orszagban a
regiondlis és helyi szint szerepe hiszen
a helyi adottsagok, problémak azono-
sitdsa hatékonyabban megtorténhet.

KOSZONETNYILVANITAS

A tanulméany az INTERREG, Duna Transz-
nacionalis Egylittm{ikdodési Program
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készilt: 3.3.1. State of the Art Report on
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processes and tools related to ecological
corridors identification and preservation,
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conflicts between conservation and spa-
tial planning and development, VUKOZ
Prahonice, Czech Republic. @®
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7. abra/Fig. 7:
Eszak-Biikk térsége /
Northern-Biikk

8. abra/Fig. 8:

Cserhat térsége /
Area of Cserhdt

migration routes between them as
it is shown in the first draft maps.

The experts based on actual occurrence
data of large and a set of environmental
variables including abiotic, habitat and
anthropogenic factors (in ESRI grid
100x100 m) elaborated the habitat suita-
bility modell, consisting of core areas and
potential habitats and “stepping stones”.
Parallel to that a resistance surface map
was derived from the habitat suitability
model and fragmentation geometry,
to express landscape connectivity
and permeability for large carnivores.
The experts based on IUCN categories
defined the spatial criteria of habitats
and ecological corridors (Report D.3.2.1).

The objectives of the projects are
to restore ecological corridors on
three pilot areas, but on the long run
the most crucial is to enhance the
dialogue between stakeholders and
a stronger integration of ecological
corridors into the spatial planning
process, to stress their criterias, aspects
in future development decisions.

ACKNOWLEDGEMENT

The study was elaborated based on
research carried out in th frames of
ConnectGREEN project financed by
INTERREG Danube Transnational
Programme 2014-2020. The study used
the following project results: .3.1. State
of the Art Report on the existing plan-
ning system and their application

for ecological corridor identification
and management in the Carpathians,
ConnectGREEN projektreport and 3.3.2.
GAP analysis on the identification of
the needs for improving the planning
processes and tools related to ecolog-
ical corridors identification and preser-
vation, ConnectGREEN projektreport;
Kristyna Vlkov4, Vladimir Zyka & Dusan
Romportl (2019): D.3.2.1. Report on Iden-
tified conflicts between conservation
and spatial planning and development,
VUKOZ Prtihonice, Czech Republic. ~ ®

OKOLOGIAI FOLYOSOK A KARPATOK-REGIOJABAN | 4D 57.SZAM 2020 | 15




A VAROSI NOVEKEDES TRENDJET

ES MORFOLOGIAJA MAGYARORSZAGI
KOZEPVAROSOK VONZASKORZETEBEN
1990 ES 2018 KOZOTT

SZERZO/BY:

INTRODUCTION

Highlighted challenges of landscape
management and urban policy are

land use and urban sprawl manage-
ment (EEA 2016, EEA 2007). Import-
ant concerns occurred from the aspect
of landscape architecture, like sustai-
nability, disproportional land take, loss
of natural habitats, as well as traditio-
nal land use (Artmann et al. 201g; Ant-
rop 2004). Nevertheless, the concept of
urban sprawl is commonly used, seve-
ral qualitative and quantitative definiti-
ons exist (some examples: Steurer and
Bayr 2020; Luc-Normand 2020; Szirmai
2011; Ewing 2008; Galster et al. 2001) it
is hard to define precisely (Tsai 2005).
Egidi et al. (2020: 4) highlights “sprawl
still remains a mixed morphological and

HTTPS://DOI.ORG/
10.36249/57.2

functional issue, e.g., in terms of hou-
sing, land-use, fragmentation, and con-
fusion of landscape characters” refer-
ring to Colantoni et al. (2015) and Di
Feliciantonio and Salvati (2014).

The analyses of different spatial
patterns or morphological distribution
of urban sprawl is a core topic of urban
planning (Angel et al. 2010; Schneider
and Woodcock 2008; Schwarz, 2010;
Galster et al. 2001). Compact city, as
an objective for urban planning is on
the political agenda, to foster organic
growth of urban areas and fill the gaps
within the urban tissue (CEC 1990, 1996;
Kasanko et al. 2005; Batty et al. 2003).
In the literature, the most influenced
territories are in focus: the central city
and its settlement network (Szirmai
2011) and also the periphery, edge, peri
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1. abra/Fig. 1:
A vizsgalt FVT-k
teriilete / The area of
the analysed FUAs

S&”n Tatfignya

szskedpervar
VesEprém
S‘ Dunafjvaros Ke’nét

Kap*vér

urban territories (Lennert 2018; Csemez
2008; Antrop 2004). The definitions of
functional urban area (FUA) (OECD 2013;
2012) or urban settlement groups (KSH
2014) are integrated into the interna-
tional and national discussions and

the statistical systems as well. FUA
regions are determined on the

basis of population density and conti-
nuity of integration. The definition of
urban settlement group, just like
agglomeration and agglomerating area
are used in Hungarian context, deter-
mined by multiple indicators by KSH
Inostroza et al. (2013) distinguish three
main spatial pattern infill, axial and
isolated development. By all new devel-
opment, that is taking place in adja-
cency with the pre-existing urban
tissue, infilling increase compactness,
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axial growth follows the main devel-
opment axis, and is strongly deter-
mined by infrastructure. No doubt,
spatial analyses of urban sprawl needs
to be the basis of urban planning an
overall review from this respect has
not appeared yet from Hungary.

The motivation for compact urban
planning was missing from the regu-
latory environment until 2019 (Act
CXXXIX of on Land Use Framework Plan
of Hungary and Priority Areas, OTrT).
The country-level studies focus on the
Budapest agglomeration (for example
Lennert et al. 2020; Kovacs et al. 2019;
Cegielska et al. 2018; Egyedné Gergely
2014; Schuchmann 2013; Tosics 1998).
However, on the situation of smaller
towns, only short term or case-focused
studies were born (Hoyk et al. 2020).



Corine nomenclature

Simplification and terms in this study

1. tablazat/
Table 1: Az elemzés
soran alkalmazott
felszinboritasi
kategériak a Corine
kédok alapjan
nomenclature

analyses, based on
Corine nomenclature
(Bossard et al. 2000;
Heymann et al. 1994)
2. abra/Fig. 2: FVT
teriilete és népessége
/ The centre, the area

TERULETI ATLASZ KSH,
2020 / URBAN ATLAS 2012;
DETAILED GAZETTEER OF HUNGARY
FROM KSH, 2020)

3. abra/Fig. 3: Az (jj
teriletek a teljes FVT
terllet szizalékaban

Main (Bossard et al. 2000; and the population of 1990 és 2018 kozott /
Code (Class1l Class 2 Class 3 categories Further categories Heymann et al. 1994)  analysed FUAs Newly appeared areas in
1.1.1 Continuous urban fabric / The applied land use  (FORRAS/SOURCE: ratio of whole FUA area
1.1.2 Urban fabric Discontinuous urban fabric categories of the URBAN ATLAS 2012; between 1990 and 2018
Industrial and commercial units (abbr.
1.2.1 Industrial and commercial units “<0000
. 1990-2018 331648
Road and rail network and 9.0%
1.2.2 associated lands oo
8.0%
274036
123 Industrial, commercial and [Rot Elfeze |
1% i G
1.2.4 Transport units Airports 250 000 242999 247158
1.3.1 Mineral extraction sites 6.0%
1.3.2 Dump sites Mine, dump sites (abbr. mine sites) 5.0% 200000 189363
= 165
Manually categorised according to e 155559 160520
: 30 000
Mine, dump and the satellite photo from Google Earth 150 000
1.3.3 construction sites Construction sites 2020. 30
1AL Green urban areas 100000 — gg

Artificial, non-agricultural Artificial, non-agricultural vegetated

1.4.2 Artificial surfaces  vegetated area

2. Agricultural areas

Forest and semi

3 natural areas
4 Wetlands
5 Water bodies

The present paper explores the
trends of spatial growth of func-
tional urban area (FUA) of 12 second-
tier Hungarian towns since 1g9go.

METHODS

The Corine Land Use Change (CLC
CHA) database - initiated by European
Commission from 1990, 2000, 2006,
2012 and 2018 - serves as the basis of
the research. The CLC CHA data was
recalculated per analysed areas and
visualized to 12 second-tier Hungarian
towns and its functional urban
areas (FUA): Békéscsaba, Debrecen,
Dunaujvaros, Kaposvar, Kecskemét,
Nyiregyhaza, Sopron, Szeged, Székesfe-
hérvar, Szolnok, Tatabanya, Veszprém
(Fig. 1,2). The area of selected regions
falls between 37,320 ha (Tatabanya
FUA) and 165,200 ha (Székesfehérvar
FUA). The population ranges between
86,757 inhabitants (Dunaujvaros FUA)
and 331,648 inhabitants (Debrecen
FUA) (Fig. 2), as comparison Buda-
pest agglomeration covers 253,800 ha
and has 2.5 million inhabitants (2014).
The selection on such areas, where
the FUA category and urban settlement
groups parallel exists according to

Sport and leisure facilities

Agricultural
areas

Natural, semi
natural areas
(abbr. natural
areas)

delineation of Urban Atlas (2012), OECD
(2013) and KSH (2014).' The analyses of
spatial pattern of artificial areas were
categorised according to the distri-
bution of areas between central town
and other FUA settlements. An overview
was also made according to the cate-
gories of Inostroza et al. (2013): infill,
axial and isolated development.

The Geographical Information Systems
(GIS) - ArcMap software 10.2.2. was used
to delineate, visualise and calculate the
different land use change categories.
Based on the Corine land use nomen-
clature, several categories were aggre-
gated and grouped in order to high-
light the urban sprawl (Table 1).

The direction of the changes was
also detected. If the given area stayed
within the category of three main land
use patterns (Artificial, Agricultural
and Natural). In order to determine the
characteristics of urban sprawl and find
explanation for the trends, artificial
surfaces were divided into 5 further cate-
gories: (i) urban fabric, (ii) industrial and
commercial units, (iii) transport units,
(iv) mine sites, (v) urban green areas.

The spatial pattern of new artificial
areas between 1990-2018 is compared
to the existing urban fabric, visualised
according to Urban Atlas 2012 Database

Artificial surfaces area (abbr. urban green areas)

1 FUA regions are determined on the
basis of population density and continu-
ity of integration according to interna-
tionally accepted methodology (OECD
2013). According to the Hungarian met-
hodology, the agglomeration linkage

is determined by 10 indicators by KSH
(2014). Urban settlement group means
a tighter connection between the cent-
ral town and settlements around than

a neighbourhood relation, but a weaker
connection than agglomeration or agglo-
meration area.
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m New artificial surfaces - ratio of FUA area (%) m New agricultural areas - ratio of FUA area (%)

New natural areas (ha) - ratio of FUA area (%)

(Artificial surfaces). Unfortunately, the
Urban Atlas 2018 Database was not
available for all analysed settlements.

RESULTS

Major changes

Firstly, changes were analysed to reveal
the difference between the three main
categories (Table 2, Fig. 2). However,
the role of new agricultural areas are
marginal, the ratio of new natural areas
show territorial inequalities. It is also

in accordance with the FUAs, where
changes are significant: Kecskemét,
Szeged, Nyiregyhdza and Debrecen.
Appearance of new artificial surfaces
(Fig. 3) is balanced in the examined
regions, the values fall between 259 and
1458 hectares between 1990 and 2018.
Large areas turned into artificial surfaces
in the following FUAs: Dunaujvaros,
Kecskemét, Székesfehérvar, Debrecen
and Nyiregyhaza; marginal growth is
experienced in this respect in Kaposvar
and Békéscsaba FUAs. In different time
periods, the largest area of artificial
surfaces appeared in Tatabanya FUA
between 1990-2000, in Nyiregyhdza FUA
between 2000-2006 and 2006-2012 and
in Debrecen FUA between 2012-2018.

- 'l A 3

® Area of FUA (ha)

Also, the lowest area of artificial surfaces
appeared in Dunaujvaros FUA between
1990-2000, in Kaposvar FUA between
2000-2006 and in Debrecen FUA
between 2006-2012 and 2012-2018.

The intensity of new artificial
surfaces is varying within the country.
In the period after the transition (1990-
2000), the newly appearing arti-
ficial surfaces were dominant in the
Western Region, while the Eastern
part of Hungary joined after 2000 to
this trend with Nyiregyhaza, Szeged
and Debrecen FUAs. However, some
FUAs (Békéscsaba, Kaposvar) are
lagging behind the dominant ones
from both parts of the country.

Within the category of artificial
surfaces (Fig. 3-5) between 1990
and 2018, i.e. in the whole examined
period new industrial sites were
considered remarkable in the Tata-
bénya, the Nyiregyhaza, the Székes-
fehérvar and the Kecskemét FUAs
with the change affected more than
300 hectares. Also, with less than 50
hectares change marked as marginal
in the Békéscsaba and the Kaposvar
FUAs. In the Kecskemét FUA, new
industrial sites give 47% of all new
artificial surfaces, while in the Tata-
bénya FUA the same amounts to 49%.

137584 142068
i 115500 112300
96 394
757 95800
7730 78 000,
50 000 "‘I‘UD l()i:D |
N > - & &
> & % : "

x

Population of FUA in 2020 (inhabitants)
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és az FVT terliletén
1990 és 2018 kozodtt /
Distribution of new

4. abra/Fig. 4: 5. abra/Fig. 5:
Az FVT-k teriiletén az Az Uij mesterséges
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New transportation units are
dominant in the following FUAs:
Székesfehérvar, Szolnok, Debrecen,
Dunaujvéaros, Nyiregyhaza. In the
Nyiregyhaza FUA, 52% of new arti-
ficial surfaces fall into this category
with 742.5 hectares, while in the

Dunaujvaros FUA the same value is 76%.

New mine sites appeared to a larger
extent in the Szeged, Szolnok, Székes-
fehérvar FUAs, with more than 200
hectares, and to a smaller extent in
the Sopron, Kaposvar, Kecskemét
FUAs. In the Békéscsaba FUA, the
area of new mine sites did not grow
after 2012, but still this category gives
48% all the new artificial surfaces in
the whole period. In parallel, in the
Dunaujvaros FUA, no new mine sites
were opened during the whole period.

New urban fabric is dominant in
the following FUAs, with over 200
hectares: Nyiregyhaza, Kecskemét,
Szeged, Sopron (60% of all new arti-
ficial surface), Debrecen (42% of all new
artificial surface). In the Békéscsaba
and Dunaujvaros FUAs less than 50
hectares of new urban fabric appeared.

New urban green areas are not so
dominant within artificial surfaces. A
remarkable change was detected in
Veszprém, with 111.6 hectares, but in

several FUAs no new urban green areas
appeared: Békéscsaba, Dunaujvaros,
Szolnok, Nyiregyhaza, Kecskemét.

Spatial pattern of new

artificial surfaces

The visual analyses of spatial pattern

of new artificial surfaces is made

within the area of central towns,

also within the area of the whole

FUA. Among the analysed areas,

different limitations can be detected

that may influence the spatial distri-

bution of new artificial areas.
» Country border that is a strong
barrier of FUA delineation as well. It is
very spectacular in the case of Sopron,
but a section of the border of the FUA
is the country border at the Szeged
and Debrecen FUAs as well.
« Relief, like the neighbourhood of the
River Danube (Tatabanya,
Dunatjvéaros) or the River Tisza
(Szeged, Szolnok) or hills (Sopron,
Kaposvar, Tatabanya, Veszprém) or
plain (Szeged, Debrecen, Nyiregyhaza,
Szolnok, Békéscsaba) also influences
development.
« Local characteristics, like settlement
structure, traditional land use pat-
terns, situation of transportation
network (Cieslak et al. 2019) should

also be taken into consideration.
The distribution of new artificial surfaces
between the core town and agglomer-
ation area around it (FUA area without
core town) gives an overview about
the centralised or scattered nature of
urban sprawl (Fig. 6, Table 2). According
to the results three group is seen:
- New artificial surfaces are central-
ised to the administrative area of core
town: Békéscsaba, Kaposvar,
Kecskemét
- New artificial surfaces are scattered
in the settlements of FUA area:
Dunaujvaros, Szeged, Székesfehérvar,
Szolnok, Tatabanya, Veszprém
- Balanced appearance between
the areas: Debrecen, Nyiregyhaza,
Sopron
The spatial pattern of new artificial
surfaces shows different distribution in
the regions. To highlight further char-
acteristics that are visible from the map
analyses (Fig. 7,8; Table 2), the cate-
gories of Inostroza et al. (2013) were
applied: infill, axial and isolated.
The most important difference is
in the concentration that can caused
by geographical and morphological
reasons. It is clear, for example, that
the new urban fabric strongly linked
to the existing urban fabric. Also, the

focus points of development are visible,
the new automobile investment in the
Kecskemét FUA. An axial development in
the Dunaujvaros, Nyiregyhaza, Székes-
fehérvar or Szeged FUAs are indicated,
because of the existence of the motorway
network or a geographical barrier, like
Danube. Also, in the case of Székes-
fehérvar and Veszprém, a horizontal
(West-East) line (parallel to motorway

8) is dominant. In the case of Tatabanya,
a vertical (North-South) line is charac-
teristic thanks to the most important
motorway (Mi) line. The results

are in accordance of former studies
(Ivancsics and Filepné 2019a; 201gb).

CONCLUSION

Urban sprawl in Hungary shows strong
regional differences, the nature of the
process within FUA regions can be
easily followed based on the results.
The most important findings empha-
sise the temporal concentration of the
new urban fabric to 1990 and 2006, that
shows that suburbanisation process
started explosively after 19go - after the
decades of socialism with controlled
movement of people, and later slowed
down (Enyedi, 2016) or was slightly
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modified. The Sopron FUA at the western
border is an exception, though, where
the geographical location and exist-
ence of iron curtain strongly modi-
fies this trend. This trend is similar to
Polish examples (Cieslak et al. 2019).

Important motivating forces for
the emerging artificial surfaces are
the growth of urban fabric (housing),
industrial sites (economic devel-
opment) and transportation units
(motorway constructions).

Another regional characteristic is
that the first wave of industrial renewal
reached the western regions, and the
eastern part of Hungary joined in only
later. The results highlight the impor-
tance of motorway constructions in urban
sprawl, which is in accordance with
Eastern European tendencies (Feranec et
al. 2017). The spatial pattern of new arti-
ficial areas also shows correlation with
the motorway network, influences the
axial development. However, in some
cases the dominant role of the central
town is visible, developments are scat-
tered in most of the FUAs. The spatial
pattern of urban sprawl is also influ-
enced by settlement development char-
acteristics and history. As we highlighted
in the results, Kecskemét had a diffuse
pattern of new artificial areas (except



2. tablazat/
Table 2: Az (jj
mesterséges felszin

7 abra/Fig. 7:
A kézponti varosok
teriiletén az (j

elhelyezkedése
1990—2018 / Spatial
distribution of new
artificial surfaces in
central towns between
1990—2018

Mining sites and transportation units are isolated
New developments are connected to existing ones
Except isolated investment at the South part of the town

Regarding new urban living areas infill, north-south axial
development is seen by new industrial and transportation areas
Infill by new urban fabric areas, axial by transportation area, isolated

infill regarding new urban fabric areas, in other FUA settlements

the direction of axial development is influenced by the north-south
direction thanks to River Danube. Some new urban fabric areas infill

Industry strongly linked to road network. Infill regarding new urban
Industry strongly linked to road network. Isolated regarding new
East-west axis is seen according to road network, in FUA around
The most important motorway (M1) influences the spatial pattern of

Developments follow the transportation lines, some of them

2 terileti felszinek
7 elhelyezkedése 1990
és 2018 kozott /
The different spatial
distribution of new
artificial surfaces
between 1990 and
2018
Centralised or  Infill or
scattered or axial or
balanced isolated Remarks
Békéscsaba Centralised Infill, isolated
Kaposvar Centralised Infill
Kecskemét Centralised Infill
Debrecen Balanced Infill and axial
Nyiregyhaza Balanced Infill, axial, isolated by industrial and some new urban fabric areas
Sopron Balanced Infill, isolated isolated
Dunatjvaros Scattered Axial the existing artificial surfaces.
Szeged Scattered Axial, infill fabric.
Székesfehérvar Scattered Axial, isolated urban fabric.
Szolnok Scattered Axial, isolated some isolated development.
Tatabanya Scattered Axial new artificial surfaces.
Veszprém Scattered Axial, infill strongly connect to existing urban fabric.

new urban fabric). This is due to the tradi-
tional urban pattern of specific regions of
the Hungarian Great Plain, where some-
times 40-70% of the population of the
settlement live in the outskirts in home-
steads (Sikos and Beluszky 2008).

It is important to consider the limi-
tations of the Corine database, such as
errors due to scale, size of the smallest
mapping unit, generalization rules
(Diaz-Pacheco and Gutiérrez 2014; Mari
2010). For further analyses of spatial
pattern it is need to do apply further
existing calculations and methodol-
ogies. Also, overlapping areas are not
detected within the category of arti-
ficial surfaces; however, within the
category of new agricultural and natural
areas overlapping polygons may occur.

The strong differences of urban sprawl
can be explained by the late integration of
the idea of “compact city” (Artmann et al.
2019), as well as by a strong influence of
municipal policy making. However, legis-
lation has an important role to control
and manage urban sprawl (Geneletti et

al. 2017; Ewing 2008; Antrop 2004; Allen
2003), but in Hungary national guidance
for a compact city structure in the regu-
latory framework was pronounced only
after 2018 with the Act CXXXIX of 2018
on Land Use Framework Plan of Hungary
and Priority Areas. Our work draws
attention to the importance of legislation
both at the national and the regional
levels. At the regional level, there is a
relative freedom of municipalities, and
they are able to influence the nature of
urban sprawl with several assets, like

the identification and infrastructural
development of areas for urban living or
industry, or long term strategic planning
through land use plans (Ivancsics and
Filepné Kovacs 2019a; Egyedné Gergely
2014; Ricz et al. 2009). In the majority of
the analysed city’s strategies there is the
objective of compact city development.
However, these assets are just for the
administrative area of the core town, they
are missing from the regional perspective,
due to the relatively weak role of counties
or other regional public bodies. @®

SZOLNOK , ' .
o 4 L e TATABANYA

Artificial land use categories (Corine),

LEGEND, JELMAGYARAZAT Mesterséges felszin kategoriak (Corine)

: 2 Industrial, commercial units,
Administrative border of central town Ipari, kereskedelmi egységek

Kozponti varos kizigazgatasi teriilete - Urban green areas, Virosi zld
teriilet
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A VAROSI NOVEKEDES
TRENDJEI ES MORFOLOGIAJA
MAGYARORSZAGI KOZEP-
VAROSOK VONZASKORZETEBEN
1990 ES 2018 KOZOTT

A magyar és kozép eurdpai régioban
kiemelt kutatasi teriilet a poszt-szocia-
lista varosfejl6dés. Szamos tanulmany
latott mar napviladgot, melyek kiilon-
bo6z6 aspektusdkbol és idében vizsgal-
tak a jelenséget, de az kozépvarosok
vonzéaskorzetében Gjonnan megje-
lent mesterséges feliiletek térbeli min-
tazatarol még nem jelent meg atfogd
tanulmany. Az iras ezt a hianyt kivanja
potolni azzal, hogy 12 hazai kdzépva-
ros funkcionadlis varosi teriiletét (FVT)
elemzi a Corine Felszinboritds Adatba-
zis segitségével (CLC CHA, 1990-2018).

Az 4j mesterséges teriiletek elhe-
lyezkedését vizsgaltuk a koz-
ponti varos és a tobbi FVT telepii-
1és vetiiletében, tovabba elemeztiik
Inostroza et al. (2013) 4ltal alkal-
mazott kategoridkat: kitolt6, ten-
gelymenti és izolalt novekedés.

F6 célunk a valtozasok iranyanak fel-
tarédsa volt. Amennyiben az adott terii-
let a harom f6 kategdrian beliill maradt

(Mesterséges, Mez6gazdasagi és Ter-
mészetes), a valtozast semlegesnek
mingsitettiik. A varosi szétteriilés jel-
legzetességeinek feltarasa érdeké-

ben a mesterséges felszint 5 alkate-
goridra bontottuk: (i) lakéteriilet, (ii)
ipari és logisztikai tertilet, (iii) kozleke-
dés, (iv) banya, (v) varosi zoldteriilet.

Az 0j mesterséges felszin létre-
jottének aranya egyenl6tlentil osz-
lik el az orszagban. A rendszervalto-
z4s utani idészakban jellemz6en (1990-
2000) a nyugati régidkban jott létre
nagyobb ardnyban, majd a keleti tér-
ségek 2000 utan csatlakoztak ehhez a
trendhez els6sorban Nyiregyhaza, Sze-
ged és Debrecen FVT térségeivel. Bar
tobb FVT térség elmaradt a dominans
valtozasoktol (Békéscsaba, Kapos-
var) az orszag mindkét részébol.

Az 4j mesterséges felszin kategorian
beliil 1990 és 2018 kozott jelentds ipari
teriiletek jottek létre Tatabanya, Nyir-
egyhéaza, Székesfehérvar és Kecskemét
FVT teriiletén, tobb mint 300 hektar
teriilet atalakulasaval. Az 4j kozlekedési
teriiletek létrejottében legjelent6sebb
valtozdsok Székesfehérvar, Szolnok,
Debrecen, Dunaujvaros, Nyiregyhaza
térségében tapasztalhatdk. Uj banya-

teriiletek legnagyobb aranyban Sze-
ged, Szolnok, Székesfehérvar FVT tér-
ségében jottek létre, tobb mint 200 hek-
tar tertiilettel. Legnagyobb aranyban j
lakoteriiletek (200 hektar felett) Nyir-
egyhéaza, Kecskemét, Szeged, Sopron
(60%-a az 1ij mesterséges felszinnek),
Debrecen (42%) térségében jottek létre.
Uj vérosi zoldteriiletek létrejotte nem
jellemz6 a mesterséges felszinen beliil.
Kiemelked6 Veszprém FVT, ahol 111,6
hektar 4j zoldteriilet jott létre, de tobb
FVT teriiletén egyaltalan nem jott 1étre
4j zoldteriilet (Békéscsaba, Dunaujva-
ros, Szolnok, Nyiregyhéza, Kecskemét).
A vizsgélt térségekben kiilon-
bo6z6 adottsagok jelennek meg limi-
talé tényezoéként a varosnovekedés
tertiileti dimenzidjanak formalasara:
+ Az orszaghatar az FVT kiterjedését
is meghatarozza. Ez kiemelten
latvanyosan megjelenik Sopron
esetében, de Szeged és Debrecen
FVT is az orszaghatar mentén
helyezkedik el.
+ Domborzati, foldrajzi adottsagok
mint példadul Duna (Tatabanya,
Dunaujvaros) vagy Tisza menti
elhelyezkedés (Szeged, Szolnok) vagy
hegy-, dombvidéki elhelyezkedés
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(Sopron, Kaposvar, Tatabanya,
Veszprém), siksagi helyzet (Szeged,
Debrecen, Nyiregyhaza, Szolnok,
Békéscsaba) egyarant meghataroz-
zak a fejlodés térbeli kereteit.
+ A kiilonboz6 helyi adottsagokat,
mint telepiilésszerkezet, hagyoma-
nyos tajszerkezet, a kozlekedési
halozat elhelyezkedése egyarant
fontos figyelembe venni (Cieslak et
al. 2019).

Az 1ij mesterséges felszin tertile-

tek elhelyezkedése a kozponti varos

és vonzaskorzete kozott ravila-

git a varosnovekedés centralizalt

vagy szort jellegére (FVT a kozponti

varos nélkiil). A vizsgélt teriilete-

ket harom csoportba tudjuk sorolni:
+ Az 4j mesterséges felszin tertiletek
a kozponti varos kozigazgatasi
teriiletéhez kapcsolédva jottek létre:
Békéscsaba, Kaposvar, Kecskemét
+ Az 4j mesterséges felszin teriiletek
az FVT telepiilésein szdrtan jelentek
meg: Dunaujvaros, Szeged, Székesfe-
hérvar, Szolnok, Tatabanya,
Veszprém
« Kiegyenstlyozott, mindkét
jelenség erds: Debrecen, Nyiregy-
héaza, Sopron.
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A f6ldrajzi adottsagok kovetkezté-
ben lathatunk jelent&sebb kiilonbsé-
geket a beépitett teriiletek noveke-
désében. Altalanosan jellemzé, hogy
az uj lakoétertiiletek jellemz6en a meg-
lévo lakoteriiletekhez kapesolédoan
épiilnek ki. Tovabba jellegzetes fejls-
dési gocpontokat lathatunk példaul
Kecskeméten az 4j autégyar. Az auto-
palyak mint fejlédési tengely vagy a
Duna vonala mint fejlédési gat Duna-
ujvaros, Nyiregyhaza, Székesfehér-
var vagy Szeged FVT térségében. Szé-
kesfehérvar és Veszprém esetében,
egy nyugat-keleti tengely meghata-
rozé (M8 autdpalya), mig Tatabanya
térségében egy észak-déli tengely jel-
lemz6 az M1 autépalya hatésara.
Osszegezve lathattuk, hogy a varosi
széttertilés mértéke jelentds regio-
nalis kiilonbségeket mutat hazank-
ban, killonb6zd hulldmokban érte el
a vizsgalt FVT-ket. A varosi szétteri-
lés formajat szamtalan sajatos foldrajzi
tényez6, hagyomanyos telepiilésszerke-
zet befolyasolhatja. @®



TAJSZINTU EGYUTTMUKODESEK

RENDSZERE A FRANCIA
NATURPARKOK PELDAJAN

SZERZ0/BY:

INTRODUCTION

More than 5o years have passed since
the creation of the first French Natural
Park. One of the biggest tasks for the
growing number of Natural Parks
present in Hungary is to be the sustain-
able and resilient regional examples
and guidelines of life in a way that they
respond to the environmental, social
and economic challenges of our time.
The notion of landscape-level coop-
eration first appeared in the docu-
ment titled ,Professional concept of
Hungarian Natural Parks”, approved by
the Ministry for Rural Development in
2014 and prepared, besides other actors,
by the Hungarian Natural Park Associ-
ation. Act LIII of 1996 on nature conser-
vation in Hungary, which was amended

HTTPS://DOLORG/
10.36249/57.3

in 2018 and came into effect in February
2019, specifies the renewed definition
of natural parks as cooperation. The
concept of landscape-level cooperation
is becoming more and more common
also in Hungary and it is reflected,
besides others in the increasing number
of studies and researches in the subject
matter which try to find the correct
definition of this phenomenon (Szil-
vacsku Zs., 2012, Korom A., 2014, Danc-
sokné F. E., 2020). A lot of work has to
be done to find the most adequate defi-
nition and establish the right regulatory
framework and the basis of these can be
the research activities benefiting from
the examples and experiences of land-
scape-level cooperation already func-
tioning or being in the pipeline. I would
like to contribute to the definition and
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the frameworks of use of the concept
by reviewing some of the specific
features of the French natural parks.
The functioning of French natural
parks differs in many ways from
those in German-speaking (Austrian,
German, Swiss) countries, which are
better known in Hungary. The overview
of French experiences, the transfer
and adaptation to the Hungarian
conditions of knowledge accumu-
lated in France has not yet taken
place, similar to many other profes-
sional areas where, typically, we rather
turn our attention to the German or,
possibly, Anglo-Saxon countries.

GENERAL CHARACTERISTICS,
OBJECTIVES AND

LOCATION OF FRENCH
NATURAL PARKS

In France, the regional natural park
(parc naturel régional) is a rural area
which is acknowledged nationwide
based on its valuable local heritage and
landscape, its sensitive territorial char-
acteristics and networks of coopera-
tion. The objectives of regional natural
parks, in a highly complex and inte-
grated approach are the following:
@ protection, valorisation (recognition
and appreciation of its value) and
presentation of the natural resources,
landscapes, human resources and
cultural heritage of the area,
® realisation and enforcement of
innovative and environment-friendly
policies and guidelines in the area of
spatial planning, economic, social and
cultural development,
® regional natural parks provide
education and information, and
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promote the combination and develop-
ment of modern and traditional
solutions and the elaboration of
innovative solutions on the one hand
@ are the highlighted areas of recrea-
tion, recharging, leisure-time activities
and catering and

® for the realisation of all these,
provide coordination activities
promoting landscape-level coopera-
tion on the other hand.

Mission of French regional natural
parks: @ foster, protect, safeguard,
defend and patronise the common
cultural and natural heritage (patri-
moine), ® contribute to the devel-
opment of local community life, ®
promote active economic life through
the enforcement and practical imple-
mentation of sustainability, ® merger
traditional (slow, local, traditional) and
most recent (fast, global, technology
change) knowledge, test new solu-
tions and implement innovative initia-
tives under the aegis of sustainability.

The first park: 1968.
The last park: 2019.
Umbrella organisation: French Asso-
ciation of Regional Natural Parks
(Fédération des parcs naturels régio-
naux de France), founded in 1971
Number and names of parks:
54 regional natural parks
(parc naturel régional)
Their area total: approx. go,000 km?
=roughly 15% of the territory of France
Size of the parks: approx.
between 500 km? and 6,500 km?

Altogether, 4100000 people live on
the territory of the 54 regional natural
parks already created in France and



about 400 000 enterprises (including
approx. go ooo agricultural enter-
prises) can be found in these parks.

The total operational basic costs of
these regional natural parks was - on
an average - 1.4 million euro per park in
2018 (at that time, there were 52 natural
parks). The regions contributed to this
amount, on an average with 45%, the
other member organisations [counties,
cities and villages, and Public Establish-
ments for Inter-Municipal Cooperation
(EPCI)] with 28%, the government with
10% (in the first place, the Ministry for
Environment), the EU subsidies with 4%
and other funds with 13%. In addition
to this operational budget, there is also
a development budget dedicated to
the natural parks, but the amount of
this budget greatly varies by parks.

PROCESS AND ASPECTS OF
THE ESTABLISHMENT OF FRENCH
NATURAL PARKS

Regional natural parks are based on
comprehensive and sustainable devel-
opment plans (la charte paysagere,
namely landscape charter) to protect
and support their resources.

Regional natural parks can be desig-
nated, based on the decree of the French
prime minister and with due consid-
eration to the report of the Ministry
for Environment on a given area. The
designation is valid for a renewable
period of 12 years. In the first phase,

the participants of local initiatives, the
region(s), the settlements, the private
and business organisations prepare an
establishing or basic study based on
which decision is made on the estab-
lishment of the natural park. New initi-
atives on natural parks have to comply
with three basic groups of criteria:
* Quality and characteristics of the
landscape and regional heritage
This category also includes the
specific and dominant characteristics
of the landscape and the region and
their significance from national and
international perspective, together
with the identity-shaping force of the
landscape and the region. The term
heritage includes the elements of
natural values, systems, modes of
using the landscape, landscape
character, social and cultural heritage
and built heritage.
* Design quality of the preliminary
or establishing study
Quality and connections of fact-finding
and the planned measures, the circle
of involved and cooperating organisa-
tions and the strength, quality and
characteristic features of the connec-
tion among them.
* Organisational capacity
guaranteeing operation and the
implementation of the plan
Connection between and among the
different types of organisations,
ensure the personnel and financial
conditions, capability and quality of
managing alliance-level cooperation.

Fig. 1: The French
regional natural

1 parks (2020)
(SOURCE: HTTPS://
WWW. PARCS-
NATURELS-
REGIONAUX.FR)

The content of landscape charter is
based on the initial examination of the
territory of the potential natural park,
namely on the establishing study:.'
The charter contains the following:
- protection and development plan of
the territory of the future natural park
for the forthcoming fifteen years and
the rules and decrees prescribed by
the affected parties, stakeholders for
the implementation of the plan
- a map, showing the different applica-
ble approaches in the function of the
different territories of the natural park
« the managing authority
« the natural park trademark, includ-
ing the logo and the name of the
natural park, registered by the
government at the French Institute of
Intellectual Property (INPI).
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Different documents have to be
attached to the charter in the appli-
cation for classification: a three-year

action plan, the related operational
budget, the organisational chart of the
natural park, the hierarchical struc-
ture among the municipalities, etc.

OPERATIONAL CHARACTERISTICS OF
THE FRENCH NATURAL PARKS

The operation of French natural parks

is defined by the landscape charter
prepared with the involvement of several
actors for the given natural park. The
charter is a contract formalising the
12-year protection and development plan
of the park. The charter specifies the
objectives to be achieved, the strategy

1 The initial or establishing study con-
tains the analysis of the challenges rela-
ted to local heritage and the socio-eco-
nomic situation. If the landscape charter
is revised in order to renew the classifi-
cation of a park, the revision and super-
vision evaluates the enforcement of the
previous charter and the development
of the territory on the basis of the initial
study.
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to protect, popularise and develop the
park, together with the measures to be
implemented. The charter facilitates

the implementation of the charter,
the regional natural parks rely on
the expertise of local authorities and

consistent coordination among the meas-  promote cooperation among the stake-

ures taken by the different authorities

holders to realise the local nature

on the territory of the park, and provides  conservation and sustainability initi-

a framework for cooperation and devel-
opment realised by the government,
the entrepreneurs and civil entities.

The charter also manifests and repre-
sents the obligation undertaken by all
the signatory organisations - cities and
villages, EPCIs” (établissement public
de coopération intercommunale- Public
Establishment for Inter-Municipal Cooper-
ation - the most commonly opted form
of inter-municipal cooperation), the
affected counties and regions - and the
government approving thereof with a
government decree. Otherwise, the obli-
gations undertaken by the government
are also included in the charter.

The regional natural park is managed
by the association of those organi-
sations which approved the charter
of the regional natural park. During

atives. This way, they also contribute
to the birth of exemplary innovative
actions. The experiences gained by the
natural parks can be beneficial also
for other French and foreign regions.
One of their most important charac-
teristics is that they are obliged to
evaluate their efforts jointly, giving
each other this way a feedback about
the influence of their activities on
each other and the landscape.

The activities of regional natural parks
cover a wide range of initiatives under-

taken by the organisations approving

the charter in the function of their field
of expertise: socio-professional organisa-
tions (associations, farmers, producers,

etc.) by means of partnership agree-
ments; the government in the area of

land use and regulations; the managing

2 EPCI - it is the most common institutio-
nal form of cooperation among the muni-
cipalities. The charter is approved by the
cities, villages and the EPCIs to classify
the area in order to assure that coherent
decisions and measures are taken and
realised in the future.

authority of the natural park and their
multi-disciplinary technical team.

The process of drafting the charter and
establishing the natural park is initiated
by the regional councils. The region
specifies the size of the territory of the
park and entrusts a local association
to prepare the draft of the charter with
the involvement of all the stakeholders.
Once the charter is signed by the local
authorities, organisations, the EPCIs and
the counties concerned, it is validated by
the regional council(s) which submit(s)
it, through the prefecture of the region to
the Ministry for Environment, officially
applying this way for the classification
of the area as regional natural park.

OBLIGATIONS OF THE SIGNATORIES
TO THE CHARTER

According to Article L333-1 of the

French Environmental Code:
« Public authorities, regions, counties,
cities and villages and EPCIs® signing
the charter are required to comply
with and follow the approaches and
measures presented in the charter
while exercising their jurisdiction and
power. In particular, the town plan-
ning documents of the local bodies
have to comply with the requirements
of the charter,” otherwise those will be
revised.
« In addition, partners (for example,
socio-professional organisations,
“gateway-cities”, etc.) can also be
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asked to approve the charter in order
to fulfil the charter’s objectives. The
participation of the partners is regu-
lated in agreements.

- The government, through its regional
and county-level services and public
institutions is also required to comply
with the provisions of the charter.

If these commitments are not fulfilled,
appeal for legal remedy can be submitted
to the relevant administrative court.

TYPICAL ACTIVITIES OF
NATURAL PARKS

For the purpose to implement the
charter, the regional natural park relies
on the expertise of local authorities and
organisations and pr omotes interaction,
cooperation among the stakeholders
and fulfils coordination tasks in order to
implement the local nature conservation
and sustainable development initiatives.
In addition, it carries out exemplary and
innovative actions, conducts research
and promotes the introduction of envi-
ronmentally beneficial solutions.

The experiences of French regional
natural parks are precedential also for
other French or foreign regions. One
of the characteristic features of the
parks, worthy to mention is that it is
obligatory for them to regularly eval-
uate their implemented measures in
terms of their efficiency and results.

3 Municipal cooperation with own tax
system.

4 See, the French settlement planning
code (L 122-1-12, L 123-1-9 and L 124-2)
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The measures of the regional natural
parks cover a wide range of activities:
- measures of the authorities approv-
ing the charter: depending on their
area of expertise, these measures may
include the activities related to urban
planning, local heritage, tourism and
water quality,
+ activities of socio-professional
organisations (associations, farmers,
producers, etc.) executed through
partnership agreements (popularisa-
tion of local heritage, raising aware-
ness on environment and sustainable
development, promotion of measures
regarding sustainable tourism and
agro-environment, etc.),
+ measures introduced on land-use and
in the area of regulations,
+ activities of the managing authority
of the park, in particular that of the
multi-disciplinary technical team.

The activities of the regional natural park
are performed in conformity with the
project specified by the charter and the
challenges represented by the territory.

ORGANISATIONAL STRUCTURE OF
REGIONAL NATURAL PARKS

The measures introduced by the
regional natural park are defined and
executed by the managing authority of
the park in compliance with the charter.
In legal terms, this managing authority
is an association or rather an alliance

gathering the representatives of the
affected French region(s) and counties
and those of other cities and villages
approving the charter. The managing
authority may include inter-municipal

organisations and gateway cities as well.

The main objective of the managing
authority is to cooperate, as close
as possible with the local partners
through working committees and
consultative bodies which facilitate
for the representatives of the associ-
ations, socio-economic partners and
public bodies to cooperate with each
other in the definition and implemen-
tation of the action plan of the park.
It is the responsibility of a scientific
committee to provide information,
based on its expertise for the managing
authority. For the purpose to elab-
orate and implement the programmes,
the managing authority of the natural
park hires a director and a permanent
working group with about thirty staff
members on an average. Their task is to
implement the charter, give ideas and
lead actions under the direct control
of the managing authority or the part-
nership of the park. The members of the
group are highly skilled in managing
and planning environmental protection
and land use, economic and tourism
development, popularisation of local
heritage and culture and provision
of information and training for the
general public. In general, these collab-
orators are either civilian employees or
contractual employees of the region.
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The government establishes the
regional natural parks based on the
proposal of the regions and then provides
financial support for the operation of the
park and the execution of the measures
of the park. Following the revision
of the charter the Ministry for Envi-
ronment asks the French prime minister
to classify, in a ministerial decree, the
area a natural park. The government
possesses the “regional natural park”
trademark registered by the French
Institute of Intellectual Property (INPI).
Prior to the classification of the natural
park, also the other ministries concerned
are called upon to express their opinion
to the Ministry for Environment. In
addition, the government contributes
to financing the regional natural park
by covering 10% of its operational costs

and its facilities. The subsidy provided
by the Ministry for Environment can

be used within the framework of the
agreements (especially the “park agree-
ments” and the special programmes,
like Natura 2000 and the nature conser-
vation areas) concluded between

the government and the regions.

Each associated ministry may
contribute to the funding of the regional
natural parks under agreements or
contracts specified in the application
of the agreements concluded between
the government and the regions. The
charter of the natural park sets out
the involvement of the government
in implementing the plan in the area.

In the event the government’s inter-
vention is highly inconsistent in the
area of the natural park, the Ministry
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for Environment may request an inter-
ministerial reconciliation procedure.

RELATIONSHIP BETWEEN THE
REGIONAL NATURAL PARKS

AND THE MUNICIPAL STRUCTURES
COVERING THEIR TERRITORY

Nowadays, some park areas overlap
with the inter-municipal structures,
namely with the so-called EPCIs,’
which have their own tax system and
authority in spatial planning, spatial
development, environmental protection,
etc. These structures can be incorpo-
rated in part or in full into the opera-
tion of the park. For example, they are
involved in drafting the natural park
charter and the approval of its content.

In fact, these EPCIs, which are required
to abide by the signed charter, are key
players in implementing the policies
and guidelines of the natural park. They
are also required to comply with the
charter adopted by them. According
to its statutes, they can be members of
the managing authority of the natural
park and based on agreement, they
can also participate in the implemen-
tation of the charter. In the case of
urban communities, in addition to the
requirement for town planning docu-
ments to be compatible with the natural
park charter, the municipal body may
extend its cooperation with the natural
park to various topics of action, including
environmental education, ecological
programmes, tourism and short supply
chain of agricultural products.

5 Public institutions of inter-municipal
cooperation among villages, cities and
urban agglomerations.

Pict. a: Natural park
settlement Cordes
acknowledged with

1 several awards (Parc
naturel régional du

Luberon)

ROLE OF SOCIO-ECONOMIC PARTNERS
IN THE REGIONAL NATURAL PARKS

The socio-economic partners of

the regional natural parks are

local drivers, who can be:
- experts, professionals or rather their
representatives (for example, partners
delegated by the chambers of com-
merce or the trade union)
- various organisations and bodies that
manage certain areas or facilities of
the natural park .

These partners take part in the drafting
of the charter and are also involved in
the operation and action plans of the
natural park. The advisors® act as repre-
sentatives of the natural park in the
working committees of the park and also
when they perform special activities in
the field. The partners can contribute to
the implementation of the project of the
natural park through their own activities.
Finally, the natural park coop-
erates with the local associations
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encouraging them to form groups along
the lines of their scope of interest or
within an ad hoc body often referred

to as “Association of the Friends and
Visitors of the Natural Park” (,Asso-
ciation des amis et users du Parc”).

RELATIONSHIP BETWEEN THE
FRENCH NATURAL PARKS

AND THE NEIGHBOURING CITIES,
GATEWAY CITIES

The gateway city, should it be a city or
an urban agglomeration is located on
the periphery of the regional natural
park. The regional natural parks have
always maintained a privileged rela-
tionship with the neighbouring inhab-
itants, hosting the students of local
schools, providing touristic informa-
tion, increasing awareness of the local
population, organising trainings and
cultural activities, etc. Some gateway
cities are members of the managing
authority of the natural park and also

6 Some of the bodies managing regional
natural parks are “extended” associati-
ons, which - based on their own consi-
deration - also involve public institu-
tions, like chambers of commerce, the
French National Office of Forestry and
the French National Office of Hunting in
addition to the government authorities.
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du Luberon)

provide funding. In the latter case, their
cooperation is set out in the charter.
Others are connected to the natural
park through partnership agreements.

The relationship between the
natural park and the gateway cities
is based on geographical, social and
economic complementarity and illus-
trates urban-rural cohesion.

The provisions of the natural park
charter do not apply to the villages,
cities and EPCIs located outside of the
park’s territory. However, the natural
park may, from time to time cooperate
with the peripheral villages, towns or
EPCIs to encourage local measures
and actions necessary to maintain the
quality of its area. Such activities include
the maintenance of rivers, management
of special areas of nature, the local
development plan, improvement of
housing, water management, and
so on. Over time, these partner-
ships can turn into agreements.

CONSEQUENCES OF NATURAL
PARKS ON THE PARTICIPATING AND
NEIGHBOURING SETTLEMENTS

By becoming part of the regional
natural park, the cities, villages and

EPCIs freely abide by the rules and limi-
tations discussed by the parties and
contribute to the implementation of the
plan while exercising their powers.

The policies and guidelines of the
natural park are executed by the related
cities, villages and EPCIs, with particular
emphasis on their town planning
strategy and scheme, rules on forest-
ation, municipal law, and approach to
planning and development. In addition,
the natural parks assist the commu-
nities in implementing the regula-
tions on advertising and car traffic
in natural areas through the appli-
cation of the provisions of the charter
(see, the Environmental Code).

In return, the cities, villages and
EPCIs of the regional natural park
will be in beneficial position in the
following areas, besides others:

- participation in collective projects

utilising local heritage and the

environment

« increased participation in land use

and nature conservation planning

executed by the government or other
public bodies operating in the territory
of the park

- possibility to use the “Regional

Natural Park” trademark which is

acknowledged nationwide
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+ a multi-disciplinary team providing
assistance to implement the initiatives
through the enforcement of the
natural park charter

- additional subsidies for develop-
ments or programmes entitled to
special support from the regions,
counties, government and the Euro-
pean Union in compliance with the
natural park charter.

CHARACTERISTICS OF
FINANCING THE FRENCH
NATURAL PARKS

Each regional natural park has a sepa-
rate budget to cover the operational
and investment costs. The operational
budget is financed, in the first place by
the association managing the park. Addi-
tional budget support is provided by
the Ministry for Environment as well

as from occasional operating subsi-

dies from various sources. The activi-
ties and facilities of the regional natural
parks are funded in various propor-
tion ratios in the first place by the

local authorities, occasionally from
different European programmes and/
or from contributions provided by

the government and public bodies.
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According to the natural park charter,
these subventions or funding may orig-
inate from agreements concluded as part
of the “local development” element of
the government or regional plans. These
agreements may receive additional
financial support also from the “regional
development” element of the agree-
ments on government or regional plans,
in particular for the assessment and
engineering tasks of the natural park.
Private businesses and individuals can
also help the natural parks with financial
support provided for the parks’ activities.

Each regional natural park has an
operational budget and an investment
budget which comply with the
accounting principles of the local
authorities. The operational budget
is financed, in the first place by the
association managing the park. Addi-
tional budget support is provided
by the Ministry for Environment as
well as from occasional operating
subsidies from various sources.

The activities and facilities of the
regional natural parks are funded in
various proportions in the first place
by the local authorities, occasionally
from different European programmes
and/or from contributions provided
by the government and public bodies.
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According to the natural park charter,
these subventions may originate
from agreements concluded as part
of the “local development” element
of the government or regional plans.
These agreements may receive addi-
tional financial support also from the
“regional development” element of the
agreements on government or regional
plans, in particular for the assessment
and engineering tasks of the natural
park. Private businesses and indi-
viduals can also help the natural parks
with financial support provided for
fulfilment of the parks’ mission.
Private businesses and individuals can
also support the regional natural parks
by financing the activities targeting
the conservation and improvement of
cultural heritage, through providing
information about sustainable devel-
opment and raising awareness,
improvement of the living environment,
boosting cultural life, etc. These asso-
ciations, companies and private indi-
viduals are eligible for tax exemption
on their financial support through the
“French Regional Natural Park” fund
established in 2012. Common values
guiding the relationship between the
sponsors and the parks are defined
in the Ethical Charter of Sponsors.

DEVELOPMENT TRENDS
OF FRENCH NATURAL PARKS

Fifty years after their establishment, the
French regional natural parks continue
to be modern tools combining biodi-
versity and the challenges of develop-
ment in rural regions. In the future, the
most fundamental building blocks of
natural parks will be sustainability of
energy management, quality of life and
health of the parks’ communities, high-
quality food produced on the land of the
parks, and new development models
created with the involvement of the
inhabitants. With the help of all these,
the natural parks can create, in accord-
ance with their slogan “a new way of life”
(“Une autre vie s'invente ici”). Nowadays
they consider, more than ever before,
biodiversity and preservation of waters
one of the fundamental factors of their
economic and social development.
Revising the charter of the indi-
vidual regional natural park offers an
important opportunity for development.
The revision has to analyse the imple-
mentation of the charter’s strategy, the
extent the stakeholders - partners of
public authorities and the government
- met their obligations and how much
the set objectives were realised. In
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the course of the revision, the devel-
opment of the area and the effects of
implementing the charter have to be
taken into account. At national level,
the Association of French Regional
Natural Parks and the Ministry for Envi-
ronment prepare the methodology on
the permanent revision of the imple-
mentation of the charter and provide the
necessary tools for revision (for example,
software, training and publications).

At the end of 2010, the Associ-
ation set up the research team dealing
with the future of natural parks. This
working group gathered all the parks,
regions, national organisations and
bodies dealing with environmental,
social and economic issues, together
with the French Strategic, Research and
Prospect Council. The research centre
defined, without questioning the five
fundamental roles of the natural parks,
the new objectives and goals of the
natural parks responding to present
and future challenges of their area:

- coordination of the different public

policies in their area

- promotion of sharing innovation and

best practises

- forecasting changes and adaptation

- promotion of social structure and

cohesion
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- participation in environmental
challenges and in the transformation
of energy production and use
(transition)

These important initiatives, consul-
tations and discussions made
and make it possible to introduce
changes in the regulations and
decrees on natural parks as well.
Expectedly, the number of French
natural parks will continue to increase.
The annual number of applications
submitted for potential regional natural
park classification is a clear proof of
the interest on the part of the regions
and local authorities in this system.
However, since regional parks, by defi-
nition are special areas their number
cannot be increased without limi-
tation. It is the responsibility of the
Regional Councils to propose the
areas which they consider, based on
the areas’ regional heritage the most
representative and in which cases
they acknowledge that awarding the
“regional natural park” classification
is a national interest. Furthermore,
it is the task of the Ministry for Envi-
ronment to assure the specific char-
acter of the policies and guidelines of
the regional natural parks, based on the
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Regarding the adaptation in Hungary,
French experiences and the possi-
bilities to adapt them in Hungary
offer a good chance for development

vast majority of the parks also partici-
pate in European or international coo-
peration as well with about 30 count-
ries. This type of cooperation can take
different forms: cross-border activities,
technical and methodological training
within the framework of decentralised
policies implemented by the regions, and
mutual actions to support and promote

The richness and authenticity of
regional natural parks is assured by
the level of requirements specified
by the public authorities (during the
examination of an area and the devel-
opment of a project) and the Ministry
for Environment (when granting and

Tobb mint 5o év telt el az els6 francia
natirpark megalakuldsa 6ta. Hazank-
ban is egyre gyarapodé szamban jelen-
lév6 naturparkok el6tt az egyik legna-
gyobb feladat, hogy napjaink kornyezeti,
tarsadalmi és gazdasagi kihivasaira

concerning the natural park system
of Hungarian landscape-level coop-
eration in the following areas:

maintaining the classification).

The regional natural parks are
clear and tangible examples for firm
and voluntary environmental and
sustainable development policies. The
objective of the parks is to disclose their
approaches and concrete measures
(in the form of publications, seminars,
meetings, resource centres, etc.) so that
other areas in France and abroad gain
inspiration from their experiences.

The original “French Natural Park”
(Natural Park a la Francaise” formula:

- implements development policies
which are really sustainable (focus on
life and human beings) in the inhab-
ited but sensitive areas

« guided by local initiatives and
cooperation and involves the local,
regional and government
stakeholders

- it is based on an agreement with

legal effect and ethical, moral content
- the charter - and several countries
are interested in its adaptation.

The individual regional nature

parks and also the French Associa-
tion of Regional Natural Parks are
more and more frequently asked to
share their experiences not only in
France but abroad as well.” The parks
can enrich their experiences also
through this type of cooperation.

« Creation of the framework for
natural park organisations, with
special emphasis on the development
of cooperation culture among the
different administrative actors and the
natural parks on the one hand and
within the nature park cooperation on
the other hand and the regulations
applicable for this cooperation.

+ Adaptation in Hungary of solutions
and French experiences promoting the
valorisation, acknowledgement and
revitalisation of rural landscapes and
the heritage of communities
(patrimoine).

- Examining the opportunities offered
by the natural park charter and its
introduction in sample/test areas,
using Hungarian and EU funding, with
special emphasis on the development
of frameworks facilitating financial
support and synergic development of
rural areas and landscape-level
cooperation.

- Examination of the experiences and
possibilities for application of the
natural park trademark and elabora-
tion of the possibilities and solutions
for its introduction. @®

the development of similar approaches in
other countries (Brasilia, Chile, Uruguay,
Morocco, Benin, Vietnam etc.).
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valaszt adé modon, az élet fenntart-
hato és reziliens térségi, példai, atmuta-
téi legyenek. A tajszintti egylittmiikodé-
sek fogalma el6szor ,A magyarorszagi
natirparkok szakmai koncepcioja”
(2014, Vidékfejlesztési Minisztérium)
cim® dokumentumban jelenik meg. A
megfelel6 megfogalmazashoz és sza-
balyozasi keretek meghatarozasa-
hoz még sok munkara van sziikség,
amely alapjat a mar mtik6do és forma-
16d6 tajszintl egyiittmiikodések pél-
dait, tapasztalatait feldolgozoé kutatasok
képezhetik. A fogalom meghataroza-
sahoz, hasznalatdnak kereteihez és a
szabalyozas megalapozasahoz kiva-
nok hozzajarulni a francia natdrparkok
egyes sajatossagainak attekintésével.
Franciaorszagban a regionélis natur-
park (parc naturel régional) olyan vidéki
térség, amelyet orszagosan elismernek
értékes helyi oroksége és tajképe, vala-
mint érzékeny tertileti jellege és egylitt-
miikodési halézata alapjan. A regio-
nalis naturpark célja rendkiviil komp-
lex és integralt megkozelitést tiikrozve
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informé&cidt nydjtanak, és 0sztonzik az
Gjszerli és hagyomanyos megoldasok
0tvozését, fejlesztését, innovativ
megoldasok kidolgozasat, masrészt

@ a kikapcsolddas, feltoltédés,
rekredacid és vendéglatas kiemelt
tertiletei és

® mindezek megvaldsitasa érdekében
tajszintl egytittmiikodést segitd
koordinaciés feladatok ellatasa.

A francia regionalis nattarparkok kiilde-
tése: @ a kozos kulturalis és természeti

orokség megdvasa és gyarapitasa, @
hozzajarulas a helyi kozosségek életének
kibontakozasahoz, ® az aktiv gazdasagi
élet el6segitése a fenntarthatosag érveé-
nyesitésével, gyakorlati megvaldsi-
tasaval, @ a hagyomanyos és a legtijabb
tudéas 6tvozése, 4j megoldasok tesztelése
és innovativ kezdeményezések megvalo-
sitasa a fenntarthatdsag jegyében. O]



HOGYAN SEGITHETIK-E AZ ENSZ
FENNTARTHATO FEJLODEST
CELJAL KULONOSEN A MEGFELELO
ENERGIA POLITIKA EGY KISTERSEG
SIKERESSE VALASAT?

SZERZ0/BY:

ABSTRACT

The biggest challenges of the 21st
century in Europe in rural areas are envi-
ronmental change (climate change) and
social change (ageing, depopulation). In
our research, the correlation between
success and sustainability was examined,
as well as their connection to the energy
policy of a settlement. Detailed analyses
were conducted in the sample area, Also-
mocsolad, looking at success, sustain-
ability, as well as energy use. It was
concluded that there can be no direct
connection drawn between success and
sustainability, as they often require oppo-
site attitudes from settlements. However,
the correct energy policy can serve as a
link, and potentially the right foundation
for small settlements in the countryside.

HTTPS://DOLORG/
10.36249/57 4

INTRODUCTION: CHANGES IN THE
RURAL POPULATION, THE SITUATION
OF SETTLEMENTS

Before the World Wars, the vast
majority of the Hungarian rural popu-
lation lived off agriculture in extremely
difficult conditions, the main reasons
for which were the underdevel-
opment of the large estate system

and industry (Andorka 1979).

The era of socialism meant a major
change, with council law, collectiv-
izing agricultural policy, and vigorous
industrialization resulting in significant
social change and exacerbating terri-
torial disparities. Together, the processes
induced significant social changes,
population movements (commuting,
migration) started in the direction of

b

agglomerations and developed indus-
trial areas in the northern part of the
country, and aging and depopulation
became more characteristic in disad-
vantaged settlements (Beluszky 2007).

Following the change of regime, the
Local Government Act of 1990 meant a
completely new legal status for many
settlements, and each (municipal) local
government was granted full settlement
independence. With the development
of the market economy, the compe-
tition of the settlements also intensified,
"the villages entered the free market
of the settlements" (Beluszky 2007).

As a result of the settlement network
and the urbanization of society, the
emigration of young people to cities
has intensified, the population of rural
villages has decreased, and society has
aged (G. Fekete 2015). In addition to the
changing role of the villages, the social
demands placed on them also changed,
the “urbanization” of the villages,
the expansion of the range of locally
available services and the improvement
of their quality became basic expecta-
tions. At the same time, in the age of
digitalization, the village is seen as the
opposite of the accelerated urban way
of life, and the calm living environment
and the “rural” way of life are becoming
more and more important (Henkel 2012).

SUSTAINABLE DEVELOPMENT GOALS
(SDGS) AND RURAL DEVELOPMENT

The United Nations addressed environ-
mental protection at the 1972 Stockholm
Conference the very first time when
2,850 participants from 113 member
countries gathered to work together (UN
1973). After decades of work, the UN
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adopted the Millennium Development
Goals (MDGs) in 2000, which ran until
2015. The Rio + 20 Conference concluded
the Sustainable Development Goals
(SDGs) Agreement in 2012, followed

by several years of preparatory work,
leading to the completion of the Frame-
work of SDGs with 17 goals and 169 sub-
goals, adopted by 193 countries in New
York in September 2015. (KSH 2019).

SDGs are more ambitious than
MDGs and, for the first time, recognize
the prominent role of civil society
organizations (Corella 2020).

It is important to emphasize that
goals are interlinked and cannot be
achieved in isolation as synergies and
tradeoffs occur among the different
targets (Lusseau-Mancini 2018).

SDGs can be of great importance for
rural development, as the Framework
Convention repeatedly emphasizes that
the global goals can only be achieved
with local results, in as small terri-
torial units as possible, with the
widest possible involvement of society.
Although governments have taken
responsibility for creating the tools for
SDG localization, little progress has
been made so far. In 2018, a research
presented at the High Level Political
Forum examined 51 international micro-
regions in more than 30 countries, and
less than 10% of the research partici-
pants received government assistance to
adopt SDGs, while small regions began
to align their strategies with SDGs as
bottom-up initiatives (NRG4SD 2018).

Barabasi describes success not as
an individual phenomenon but as a
collective one, according to which
“success is never about you, but
not even about your performance.
Success is about us and how we see
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your performance.” (Barabasi 2018)
However, settlement and regional
research treated success as a much
narrower area. In the past, economic
considerations dominated the most
The social aspect of settlement
success must not be forgotten either,
Barabasi emphasizes the importance
of the local leader, which also deter-
mines the success of the “settlement
enterprise” (Bodi-Bohm 2000). From a
social point of view, in general, popu-
lation attractiveness is a success factor
(Szorényiné Kukorelli 2010), while from
an economic point of view, competi-
tiveness and local economic power are.
When examining the success factors,
the Hungarian literature mostly turns
to Enyedi's “successful city”, among
the success factors defined by him, the
economic factors dominate, factors
related to society and living standards
are less emphasized (Enyedi 1997).
However, the key to the development
and success of rural areas is not only
innovation, but also sustainable devel-
opment, a competitive rural space, a
knowledge-based rural society, and
the acceptance and settlement of the
need for new functions (Szérényiné
Kukorelli 2015). It seems important that
although sustainable development is

part of the list, most success research
does not discuss environmental factors.
According to Kurt Lewin, certain states
of functioning organizations result
from a balance of two forces: some
forces promote change, and there are
restraining forces. To determine equi-
librium, it is often easier to reduce
braking forces than to search for new
driving forces (Veresné Somosi 2004).
In many cases, municipalities see envi-
ronmental factors as a disincentive, and
therefore try to minimize the resulting
disincentives (e.g. in the field of economic
development) instead of exploiting
their potential. However, the success
of settlements is unthinkable without
long-term sustainability. The European
Economic and Social Committee (EESC)
is also highlighting this issue, which
they believe is important for the revi-
talization of Europe's rural areas and
the dissemination and promotion

of good practice. (Dassis, 2018).

Success and sustainable development
can be linked, but the content and
meaning of concepts change dynami-
cally, as does the reality around us. We
have already recognized that sustaina-
bility can only be achieved if we address
all aspects of reality at the same time
and make our decisions holistically.

Fig. a: Alsémocsolad
and its surroundings.
(SOURCE: HTTPS://
WWW.OPENSTREET-
MAP.ORG)
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The SDGs are a framework that, to
the best of our knowledge, may be the
most comprehensive planning tool for
achieving and maintaining sustainability.
Achieving the SDGs requires a change
of attitude in all areas of life - economy,
society and environment. As energy
based any acts happen in nature or
human society based in energy change
(Moran et al 2018), it is a fundamental
sector that we have to analys in the
terms of sustainability. In this research
we analys the energy mix, which refers
to the combination of the various
primary energy sources used to meet
energy needs in a given geographic
region. (https://www.planete-energies.
com/en/medias/close/what-energy-mix)
The world's energy demand is growing,
and energy supply and security of supply
are essential to maintain and increase
living standards (Vajda 2009). Energy
production, energy supply and transport
are responsible for almost 80% of green-
house gas emissions in the European
Union. Greenhouse gas emissions have
changed between different economic
sectors, but the leading role of emis-
sions related to energy production and
consumption (Figure 1) has remained
unchanged since 1990, so addressing
this will be a priority for sustainability.

SUCCESFULL REGIONS

Our intention was to examine the poten-
tial for realizing sustainable devel-
opment goals in a region, which has
multiple parts that can be considered
successful. However, success can be
manifold. Therefore, it is necessary to
consider the definitions of success in
literature about settlement areas.
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Success used to be considered a
narrow field in earlier studies about
settlements and regions, taking into
account primarily economic factors.
When examining the success factors,
the Hungarian literature mostly
turns to Enyedi's “successful city”,
among the success factors defined by
him, the economic factors dominate,
factors related to society and living
standards are less emphasized (Enyedi
1997). The social aspect of settlement
success must not be forgotten either,
Barabasi emphasizes the importance
of the local leader, which also deter-
mines the success of the “settlement
enterprise” (Bodi-Bohm 2000). From a
social point of view, in general, popu-
lation attractiveness is a success factor
(Szorényiné Kukorelli 2010), while from
an economic point of view, competi-
tiveness and local economic power are.

However, the key to the development
and success of rural areas is not only
innovation, but also sustainable devel-
opment, a competitive rural space, a
knowledge-based rural society, and
the acceptance and settlement of the
need for new functions (Szorényiné
Kukorelli 2015). According to Kurt
Lewin, certain states of functioning
organizations result from a balance
of two forces: some forces promote
change, and there are restraining forces.
To determine equilibrium, it is often
easier to reduce braking forces than to
search for new driving forces (Veresné
Somosi 2004). In many cases, munic-
ipalities see environmental factors as
a disincentive, and therefore try to
minimize the resulting disincentives
(e.g. in the field of economic devel-
opment) instead of exploiting their
potential. However, the success of
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settlements is unthinkable without
long-term sustainability. The European
Economic and Social Committee (EESC)
is also highlighting this issue, which
they believe is important for the revi-
talization of Europe's rural areas and
the dissemination and promotion
of good practice. (Dassis 2018).
Success and sustainable development
can be linked, but the content and
meaning of concepts change dynami-
cally, as does the reality around us. We
have already recognized that sustaina-
bility can only be achieved if we address
all aspects of reality at the same time
and make our decisions holistically.
The SDGs are a framework that, to
the best of our knowledge, may be the
most comprehensive planning tool for
achieving and maintaining sustainability.
Success, however is not of indi-
vidual nature, neither is it an internal
value, as judgement is a necessary
aspect of it. Barabasi describes success
not as an individual phenomenon
but as a collective one, according to
which “success is never about you,
but not even about your performance.
Success is about us and how we see
your performance.” (Barabasi 2018)
However, settlement and regional
research treated success as a much

narrower area. In the past, economic
considerations dominated the most

SAMPLE AREA SURVEYS

Taking into consideration the advice
of Albert-Laszlé Barabasi, we chose
Alsémocsolad in Baranya County as
the sample area, as this small settle-
ment has proved to be “successful” in
several respects in recent decades:
- In 2009, Alsémocsolad won the
Youth-Friendly Local Government and
the Elderly-Friendly Local Government
awards,
+ Also in 2009, it won first place of the
Hungarian Village Renewal Award,
- It won the European Village Renewal
Award in 2010 for "high-quality;,
sustainable, complex village develop-
ment in line with the motto of the
call", which corresponds to the shared
2nd place in the European
competition.
Alsémocsolad was also at the forefront
of the cooperation established with the
local governments, economic actors,
institutions and non-governmental
organizations of Bikal, Magocs, Meké-
nyes and Nagyhajmas settlements in
2014, under the name of the Northern
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Hegyhat Micro-Regional Union. In the
past year, they have become Hungary's
first "Smart Region". Behind its successes
lie significant, tangible achievements.
Its mayor has not changed since 1990,
its population can be considered rela-
tively stable (10% decrease since 2013:
from 300 to 273). Several successful
international and domestic tenders
provided financial resources for the
development of the settlement, during
which several investments important
from the point of view of sustainability
were realized, e.g. organica type waste-
water treatment plant operates in the
settlement. In recent years, the devel-
opments have been mainly for tourism:
the village house has been built, a youth
camp has been set up (Conference
Center, Service House, Health House,
Planetarium and Plane Simulator, Youth
Information Point, Forest Gymnasium,
Educational Trail and Excursion Center,
Multifunctional Festival Space) and they
also took part in the launch of the Hét
Patak Gyongye Nature Park Association.
The civil society is quite active, there
are several associations and circles in
the settlement (https://www.bama.hu/
pr/vagy-talalunk-ott-utat-vagy-epitunk-
egy-2162475/). To stop the decline
of the population, a future-weaving
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program was launched, during which
those wishing to move to the settlement
are helped with a tender (http://
menu.jovo-szovoalsomocsolad.hu/).

In 2009, Alsémocsolad won the
Youth-Friendly Local Government and
the Elderly-Friendly Local Government
awards and the Hungarian Village
Renewal Award, and won the European
Village Renewal Award in 2010 for
"high-quality, sustainable, complex
village development in line with the
motto of the call", which corresponds to
the shared 2nd place in the European
competition. Alsémocsolad was also at
the forefront of the cooperation estab-
lished with the local governments,
economic actors, institutions and non-
governmental organizations of Bikal,
Magocs, Mekényes and Nagyhajméas
settlements in 2014, under the name of
the Northern Hegyhat Micro-Regional
Union. In the past year, they have
become Hungary's first "Smart Region".

EXAMINATION OF SUCCESS
INDICATORS IN ALSOMOCSOLAD

The results (successes) of Alsémocsolad
are known nationally, the name and
results of the village can be found at

Pict. 1: View of
Alsémocsolad
(FORRAS/SOURCE:
ALSOMOCSOLAD
ONKORMANYZATA)

Pict. 2.: Harmony
(FORRAS/SOURCE:
ALSOMOCSOLAD
ONKORMANYZATA)



Pict. 3.: Welcome Pict. 4: Spring in

|

E to Alsémocsolad Alsémocsolad

1 (FORRAS/SOURCE: (FORRAS/SOURCE:
| ALSOMOCSOLAD ALSOMOCSOLAD

| ONKORMANYZATA) ONKORMANYZATA)

professional conferences and in the
press. In addition to the titles and

awards won, the success of the village is

also shown by its position in the region,
Alsémocsolad and its neighbouring
settlements ar elocated in one of the
one of the most disadvantaged parts
of Hungary, which is characterized by
an ageing population and high unam-
ployment. The majority of settlements
have small population sizes and poor
demographic indicators. The majority
of their population works in agriculture.
With assistance from the University
of Pécs, the ,Energy trail” (,Energia
osvény”) concept was realized in the
Seven Creeks Nature Park, located
in this region. This demonstrates
the commitment of Alsémocsolad to
sustainable energy. The state of villages
within this region is not equal, the indi-
cators of Alsémocsoléad are significantly
better compared to its similar neigh-
bours. The comparison is based on
the classification of beneficiary settle-
ments and the system of conditions of
Decree 105/2015 (IV.23.)" and the data
of the local government cluster analysis
prepared by the Ministry of the Interior
in 2019 (lllésy-T. Nagy-Szamado 2019).
Examining the individual data, it
can be stated that Alsémocsolad really

stands out among the villages with
similar endowments, its situation is
more favourable from the economic,
social and demographic point of view:

- The migration difference of Alsémoc-
soléd is positive - 18.99 per thousand
inhabitants - it has an order of magni-
tude better than the other settle-
ments. (Moreover, in the case of Bikal,
Magocs and Szalatnak we speak of a
migration loss).

- The proportion of buildings built in
the last 5 years compared to the total
housing stock in Alsémocsolad is
2.82%, which is a higher proportion
than in other settlements, moreover,
no new flats were built in other
settlements during this period, except
for Bikal and Magocs.

- The number of registered jobseekers
is the second lowest (6.02%) compared
to the working-age population, with
only fewer registered unemployed in
Bikal.

- In Alsémocsolad, the proportion of
dwellings connected to the public
sewerage network is almost 60%,
which is worse than the indicator of
Magocs and Szalatnak, but in the
other three villages the sewerage
network has not yet been built, so the
value of the indicator is o.

1 Pursuant to the provisions of Section 2
(1) of the Government Decree, a complex
indicator formed from social and demog-
raphic, housing and living conditions,
local economy and labour market, as
well as infrastructure and environmen-
tal indicators (four groups of indicators)
must be taken into account when clas-
sifying settlements on the basis of ter-
ritorial development. The scope of the
data and the calculation methodology
are defined in Annex 1 of the Government
Decree. (The data were provided by the
KSH.)

- The income per capita of the PIT
base is slightly higher in the case of
Bikal and Magocs than in Alsémocso-
14d, however, the indicators of the
other settlements with almost the
same population are much lower. (Ag’,
Gerényes' average income is less than
half that of Alsémocsolad.)

- The number of operating enterprises
per thousand inhabitants is 40, which
is slightly less than the Bikali and
Mégocsi indicators, but two to four
times the indicators of the other
villages.

- The ratio of the local tax revenue of
the local government to the total
revenue is remarkably high in the case
of Alsémocsolad (36.59%), which is
much higher than the ratio of Bikal or
Magocs, and by orders of magnitude
higher than in other villages. (In the
case of Ag and Gerényes, this ratio
does not reach 3%).

- The proportion of people with at
least a high school diploma among the
population over the age of 18 is 24.2%,
which is again only orders of magni-
tude higher than that of Ag, Gerényes
or Szalatnak. (Bikal and Magocs have
a ratio of over 30%).

- The number of non-profit and
non-governmental organizations per
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thousand inhabitants in Alsémocsolad
is 54.31, which is orders of magnitude
more than the number of non-govern-
mental organizations in other settle-
ments - the value between 10 and 20 is
typical, and in the case of Szalatnak
the number of non-governmental
organizations is o.

ALSOMOCSOLAD AND THE SDGS

We have received a completed ques-
tionnaire on SDG awareness from Also-
mocsolad. Based on the answers and
the activities of the settlement, it can be
said that almost all SDGs were already
dealt with in Alsémocsolad, even before
the UN SDG framework was created.

We highlight some activities through
the lenses of SDGs. The Our Bread and
the Social Land Programs (Dics6, 2015),
contribute to SDG2: Zero Hunger. The
local Forest School with rich equipment
and local educational modules contribute
to SDG4: Quality Education. The installed
living machine ecological wastewater
treatment plant contributes to SDG6:
Clean water and sanitation. There are
several large companies and 26 micro-
enterprises in the administrative area
of Alsémocsolad, providing a total of



450 jobs (HEP, 2018), which contributes
to SDG8: Decent work and economic
growth, and SDGg: Industry, innovation
and infrastructure. Rigac, the local money
launched in 2013 (Szemerédi, 2019),
contributes to SDG1o: Reduced inequal-
ities. The strong cooperation between the
municipality, local NGOs, residents and
the business sector, as well as the regular
community planning processes and
the creation of a new type of municipal
model (Dicsé 2015) contributes to
SDG17: Partnerships for the goals
Regarding this paper SDG?,
Affordable and Clean energy, is the
most relevant goal to discuss. Alsémoc-
solad contributes to this goal with the
biomass-heated boilers, which are oper-
ating in the settlement. In 2015 Alsémoc-
solad installed solar systems on public
buildings to reduce the maintenance
costs of Alsémocsolad five municipality
buildings. The installed solar systems
increase the renewable electricity
generation and usage, and at the same
time reduce the greenhouse gas emis-
sions by 28.016 tons/year (https://also-
mocsolad.hu/?oldal=367&menu=486),
and so the same project significantly
contributes to SDG13: Climate action.
There is still a lot that can be done,
and some suggestions are mentioned

in the Energy management of Also-
mocsolad section of this paper.
Considering all of the above, it can
be concluded that Alsémocsolad made
significant advancements in both success
and sustainability. However, these two
factors can only be measured in very
different ways: Despite their efforts in the
field of sustainability, it is apparent in the
case of Alsémocsolad that the metrics
used to measure success and those used
to measure sustainable development
goals are based on different principles.
This difference is illustrated by figures 2
and 3, which both show pyramid models
of social needs, but the different meth-
odologies result in different models.

ENERGY MANAGEMENT OF
ALSOMOCSOLAD

To make the most efficient use of renew-
able energy, the natural endowments of
the area must be examined, and it is also
important to look at the state and devel-
opment opportunities of industry, inno-
vation and infrastructure. In the case

of the micro-region, we examined the
renewable energy potential, the envi-
ronmental impacts of each resource

and the production opportunities.

Fig. 2: Rokstrom-
Shudev: Pyramid of
SDGs (2014)
(SOURCE: HTTPS://
ECOACSA.COM/EN/
sDG/)

Fig. 3: The Pyramid
Model of Regional
Competitiveness
(Lukovics, 2008)
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Developments related to energy
management contribute not only to
environmental sustainability goals but
also to the development of industry
and technology. In Baranya county, the
potential of wind energy is not signif-
icant, it cannot be utilized economically
with the current technological devel-
opment. The potential of geothermal
energy and biomass is of outstanding
importance (Regional Development
Concept of Baranya County 2013). The
combustion utilization of biomass only
for the production of electricity without
heat recovery is uneconomical, the effi-
ciency of the Szakoly power plant is 33%
(Popp-Potori 2011). In energy insutry
both herbaceous (eg. Helianthus annuus
L., Miscanthus sinensis, Agropyron sp.)
and woody plants (eg. Salix sp., Popolus
sp., Robinia pseudoacacia) are used.
(Gyuricza 2014) There are serious conser-
vation concerns about energy grass
(Agropyron sp.), as it is questionable
whether they become invasive species,
interbreed with related species, and the
extent to which pollen pollution may
occur (Gyulai 2006). The issue cannot
be neglected in terms of air pollution
either, as one of the sources of partic-
ulate matter emissions is biomass
combustion (Sarvary 2011). As a member
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of the Mecsek Energy Circle, the heating
of municipal institutions with biomass
boilers has also been implemented or
is planned in Alsémocsolad (Csanaky-
Fiil6p-Irmalos 2014), which will reduce
greenhouse gas emissions in the short
term. At the same time, geothermal
energy utilization is worthwhile in the
long run, the solar energy potential
is significant (Figure 5), and by 2020
the municipality can supply several
municipal buildings with solar electricity,
which is the initial step in the transition
to renewable energy sources (Csanaky-
Fiilop-Irmalds 2014). Especially consid-
ering that the largest consumers in the
settlement are the municipal institutions.
To demonstrate sustainability, we
examined the renewable energy potential
of residential energy consumption, so it
becomes visible to what extent a small
town can become energy independent.
This could even mean an economic
recovery in the long run, as the use of
renewable energy sources is constantly
becoming more efficient. As the resi-
dential energy consumption is also signif-
icant in the settlement, it is worth exam-
ining the extent to which the construction
of solar systems can be implemented in
the case of residential buildings, as an
environmental load of this energy source



during operation is extremely low. For
the calculation, we took into account
the local building regulations of Alsé-
mocsolad, the average consumption per
household determined by national util-
ities (https://www.nkmenergia.hu/aram/
pages/aloldal.jsp?id=550565) and the
performance and dimensions of solar
panels (http: //www.ingyennapelem.
hu/blogok/mennyi-napelem-kell-egy-
hazhoz). For electric car consumption,
we used a low-consumption car (https://
villanyautosok.hu/2019/12/26/ezek-a-
legkisebb-fogyasztasu-elektromos-autok).
We used estimation in our calculations.
According to the local building regu-
lations of Alsémocsolad, the minimum
plot size of the residential areas is 8oo
and goo m?, respectively, and the build
ability is 30%. Each plot contains the resi-
dential building and outbuilings, such
as summer kitchen and farm buildings.
(Telepiilés Arculati Kézikonyv, Alémoc-
solad 2017) The built-in area of the goo
m? plot was estimated at 15% and solar
cells were placed in our model at 25%
of the surface, from which 33 m? solar
cell coverage came out. A 1 kW solar cell
produces an average of 1,150 kWh of elec-
tricity in Baranya County (Csanaky-Fiilop-
Irmalds, 2014). To produce 1 kW of elec-
tricity, we need 4 solar cells with a size

MJxm™

<4200

4200 - 4300
4300- 3400
4400- 4500
4500 - 4600
4800 - 4700
>4700

of approx. 7 m?. Thus, approximately
5405 kWh of electricity can be generated
in the 33 m? area per year. According
to the calculations of the National Util-
ities, the annual consumption of a
consumption site is 2168 kWh / year.
This means that a household in Alsémoc-
solad can fully switch to a renewable
energy source in terms of electricity,
and is likely to be able to achieve addi-
tional production. According to our
calculations, approx. 3237 kWh hours
of extra production can be realized
in a household, so it is worth exam-
ining whether the solar cell can provide
consumption when using an electric
car. We considered the consumption
of a mid-range, Hyundai Kona Electric,
which is 15 kW / 100km. Taking into
account the daily 50 km commute when
using the car, this means an annual
consumption of 3600 kW 20 days a
month, which is close to the remaining
extra consumption. Based on our calcula-
tions, the transition to a fully renewable
energy source in terms of electricity
and transport available in residential
energy consumption in Alsémocsolad.
Based on our calculations, it is clear
that the use of residential electricity can
result in economic growth in addition to
self-sufficiency, even in the short term,

Fig. 4: The average
annual amount of
global radiation in
Hungary (Horvath
2011)
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without further construction and the
use of grasslands. Economic growth in
this case is compatible with the prin-
ciples of sustainability. To estimate the
investment we choose a 3 kW system
(https://pentelesolar.hu/napelem-
rendszer-arak.html) which cost around
1,4 million HUF with the installation.

As a part of the new energy strategy of
Hungary (Uj Nemzeti Energyiastratégia
2020) the government support the instal-
lation of solar system for households. We
can count on 40% support, that means
the cost of the solar system is 840000
HUEF. The 3 W system produces 3450

kW electricity yearly. According to the
average consumption, which is 2168 kW
yearly, the househols save 67440 HUF
yearly. The overproduction is 1282 kW
and we count with 85% of the price of
electricity that the provider pays for the
production, that is 31700 HUF yearly. The
overall save and income is gg140 HUF.
This means that the investment needs
around 8 and a half year to return.

We have examined the potential of
solar energy in more detail, but it is
important to note that the inclusion of
more energy sources in electricity supply
is necessary due to the network char-
acteristics. As the sun is not a control-
lable, flexible resource, weather-inde-
pendent energy sources must also be
involved in the production to maintain
the system effectively. At the regional
level, it is worth mentioning the planned
biogas plant (Csanaky, Fiilop, Irmalds,
2014), whose environmental load is also
low (Tamas, Blasko 2008), and uses the
waste generated at the livestock farms
and the Alsémocsoladi Pick plant in the
region. Using solar, biomass, geothermal
energy and biogas, a multi-legged energy
production strategy can be developed.
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The 20 kV medium-voltage line
connecting Alsémocsolad to the network
also ensures the security of energy supply.

CONCLUSIONS

Based on our research, the majority of
success indicators quantify economic
and social success. Data on environ-
mental well-being is limited, so they
are weightless for policymakers.

In many cases, sound principles
are not or not consciously applied,
despite the fact that our studies have
shown that their application can
be very effective in improving the
state of both society and the envi-
ronment in the medium term, which is
essential for long-term development.

The five years that have passed since
the adoption of the SDGs have yielded
few tangible results, with most progress
being in theoretical terms. Decision-
makers and the public (including
communities) in most cases do not
consciously apply the SDG framework.

Thinking in complex systems can help
to avoid developments that promise good
results only in the short term. What we
mean by sustainability or success today, is
changing dynamically, as is our external
reality. SDGs will provide a supportive
framework until 2030, but after 2030, we
will likely need to rethink what goals can
contribute to sustainable development.

Sustainable development goals and
sustainable energy policy can contribute
to the prosperity of a small region, as
well as to its long-term competitiveness.
Therefore, while environmental and
social considerations are viewed as limi-
tations on economic development, they
can also contribute to it. ®
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RABA ES SEBES-KOROS MENTI
BELVIZJARTA TERULETEK
SZEREPE A VEDETT TERULETEK
RENDSZEREBEN

SZERZO/BY:

BEVEZETES

A belvizi elontés Magyarorszag sikvidéki
tertleteinek jelentés hanyadat, mint-
egy 73,52%-4t érinti valamilyen mér-
tékben. A 2015-ben elkésziilt komplex
belviz-veszélyeztetettségi térképezés’
eredményeként megallapithato, hogy

a fenti adat az 1%-ndl nagyobb valé-
szinliséggel torténd elontést mutatja.

A gyakrabban visszatéré belvizi elon-
tések aranya (jelen esetben 10%-nal
nagyobb valdszintiséggel bekovetkezd
elontési valdszinliség) az alfoldi terii-
leteken mintegy 24,42% (OVF adat-
szolgaltatas 2020). A belviz’ kialaku-
lasahoz a foly6szabalyozasokon kiviil
szamos tényezo jarult hozza - kiilono-
sen az antropogén beavatkozasok, mint
példaul a beépitések, burkolt feliletek

HTTPS://DOL.ORG/

10.36249/57.5

ardnyanak novekedése, az intenziv,
nagytizemi mezdgazdalkodasi tevékeny-
ség -, de a természeti adottsagoknak

is van szerepiik benne. Szamos kuta-
tas készil(t) a belvizi elontés gazdasagi
szempontu kdvetkezményeinek feltara-
sara, az 6kologiai potencialjaval ezzel
szemben viszonylag kevés kutatéas fog-
lalkozik, pedig ezen id6szakosan vizbo-
ritotta tertiletek hozzajarulnak a biodi-
verzitas noveléséhez, a valtozatosabb
fajosszetételhez. El6helyként, elsésor-
ban idészakos taplalkozéhelyként szol-
galnak a vizeny6s helyeket kedveld alla-
tok (pl. madarak, szitakot6k) szamara.
A belvizlevezet6 csatornakban, a bel-
vizes gyepeken és a jellegzetes iszap-
novényzetii belvizes szantékon szamos
ritka és veszélyeztetett novényfaj el6-
fordulasat igazoltak kutatdsok (Molnar

1 Komplex belviz-veszélyeztetettségi tér-
kép: Az Arvizi kockdzati térképezés és
stratégiai kockdzatkezelési terv készi-
tése (KEOP 2.5.0/B/09-12-2013-0001)
cimii pdlyazat keretein beliil a Belvizi
veszélytérképezés feladatrészeként meg-
valésult projekt eredménye. (http1)

2 Belviz: “a rendes kdériilmények kdézott
vizzel nem boritott foldtertiletnek a
talajvizb6l szarmazd vagy a csapadék-
vizbdl Gsszegyiilekezd viz ald keriilése”
(178/2010. (V. 13.) Korm rend. 1.§ (2,c)).
“a sik vidékek iddszakos, de meglehetd-
sen tartds és viszonylag nagy tertiletre
kiterjedd jelensége, sajatos vizfajtaja”
(Pdlfai 2004)

INTRODUCTION

Excess water inundation endangers a
significant proportion of Hungary's flat-
lands. As a result of the complex excess
water risk mapping’ completed in 2015,
this statement shows the extent of
flooding occurs with a probability of
more than 1%. The proportion of more
frequent excess water inundation (in this
particular case the chance of flooding
occurs with a probability of more than
10%) in the Great Plain is about 24.42%
(General Directorate of Water Manage-
ment - data supplying, 2020). Besides
river regulations, numerous factors have
contributed to the formation of excess
water,” especially anthropogenic inter-
ventions, such as the increasing propor-
tion of constructions, paved areas,

the intensive agricultural activity, but
natural conditions also play an impor-
tant role. Several studies have been
made and are in progress to reveal the
economic consequences of excess water,
while its ecological potential is rela-
tively slightly explored, although these
periodically flooded areas contribute

to biodiversity increasing and to create
a diversification among species. These
areas function as habitats primarily

as feeding grounds for animals (for
example birds, dragonflies), which
prefer wetlands. Research works have
confirmed the presence of numerous
rare and endangered plant species in
drainage canals, on grasslands exposed
to excess water and on special agricul-
tural fields with mud vegetation (Molnar
- Lukécs 2014). Nowadays, in order to
mitigate the effects of climate change,
the role of wetlands and water reten-
tion become appreciated, more and more
international and national strategies
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and programs give priority to the role of
water (for example the so-called Euro-
pean Green Deal 2019). Therefore, areas
exposed to excess water are ecologically
more valuable than areas with similar
characteristics but not exposed to excess
water. These areas create a specific,
coherent, periodic network of blue and
green infrastructure. The quantified indi-
cators of their natural and landscape
values besides the presence of protected
species and the naturalness of habi-

tats, the various nature protections -

the aim of our article is to reveal this.

METHODS

We analyzed the following regional
designations in the sample areas in
order to reveal the correlations between
areas exposed to excess water® and
areas under nature protection. We
analyzed among natural areas protected
by special legislation the existence

of national park (NP), protected land-
scape area (PLA), nature conservation
area (NCA), in the case of European
nature protection categories, the pres-
ence of Natura 2000 Special Protec-
tion Area (Natura 2000 SPA), Natura
2000 Special Areas of Conservation
(Natura 2000 SAC). In addition to the
mentioned types, National Ecological
Network (NEN) and its three parts: core
zone, buffer zone and ecological corridor
were also taken into account. During
the research, we analyzed the corre-
lations by comparing the characteris-
tics and protections of two drainage
districts” (01.08. drainage district near
Réba river with an area around 13.370
hectare and 12.04 drainage district near
Sebes-Koros river with an area around

1 Complex excess water risk map: Wit-
hin Project 'Flood risk mapping and
preparing strategic risk management
plan’ (Programme KEOR, ID No. 2.5.0/
B/0g-12-2013-0001) the excess water risk
mapping activity has been implemented
separately as a sub-task of the flood risk
management planning. (httpi)

2 Excess water: “the getting of a land
under water (water from groundwater
or accumulating from rainwater), which
is normally not covered by water” - own
translation (178/2010. (V. 13.) Govern-
ment decree. 1.§ (2,¢)). “a phenomenon,

a specific water-type of flatlands that
occurs periodically but quite perma-
nently and relatively on large areas” -
own translation (Pdlfai 2z004)

3 Area exposed to excess water: Area
often covered by excess water, due to its
topographical and soil characteristics,
the appearance of excess water can be
expected generally even in the case of
relatively low rainfall. - own translation
(Szlavik 2013). Area regularly exposed
to excess water: it is also defined in the
National Spatial Planning of Hungary
(areas regularly exposed to excess water
include the deeper parts of lowlands or
moderately sloping areas, where some
of the local precipitation accumulates in
the form of temporary surplus water in
greater quantities and more frequently -
own translation) (Act CXXXIX of 2018.)
4 Drainage district: A well-defined part of
drainage system that is suitable for the
appropriate control and implementation
of protection. Its area, boundaries are
defined by law. (Szlavik 2013) (10/1997.
(VIL.17.) KHVM rend.)



- Lukéacs 2014). Napjainkban a klima-
valtozas hatasainak enyhitése érdeké-
ben a vizes él6helyek és a vizvisszatar-
tas szerepe felértékelddik, egyre tobb
nemzetkozi és hazai stratégia, prog-
ram kezeli kiemelten a viz szerepét

(pl. az 4n. Eurdpai Z6ld Megallapodas
2019). A belvizjarta teriiletek mindezek
miatt 6kologiai szempontbdl értéke-
sebbek, mint a hasonlé adottsagu, de
nem belvizes teriiletek. Ezek a tertile-
tek sajatos, 0sszefiiggd, idészakos kék-
és zoldinfrastruktira halézatot képez-
nek, melyek természeti, taji értékeinek
szamszer(sithetd mutatdéi a védett fajok
el6fordulasa és az él6helyek termé-
szetessége mellett a kiillonféle termé-
szetvédelmi oltalmak, védettségek - cik-
kiink ennek feltarasat tlizi ki célul.

MODSZER

A belvizjarta® és a természetvédelmi
oltalom alatt 4ll6 teriiletek kozotti dssze-
fliggések vizsgalatahoz a kovetkezd
tertleti kijeloléseket elemeztiik a
mintateriileteken. Az egyedi jogsza-
ballyal védett természeti teriiletek koziil
nemzeti park, tajvédelmi korzet, termé-
szetvédelmi teriilet meglétét, az eurdpai
természetvédelmi kategoridk esetében a
Natura 2000 kiilonleges madarvédelmi
teriiletek (Natura 2000 SPA), Natura
2000 kiilonleges természetmegdrzési
teriiletek (Natura 2000 SAC) jelenlétét
vizsgaltuk. A felsoroltakon kiviil az
Orszéagos Okolégiai Halézatot (OOH) és

ennek harom részelemét (magteriilet,
pufferteriilet és okologiai folyosd) is
szamitasba vettiik. A kutatas soran
az Osszefiiggéseket két belvizvédelmi
(a 13 370 hektar kiterjedésii Raba
menti 01.08-as és a 34 ooo hektaros
Sebes-Kords menti 12.04-es) szakasz®
jellemzéinek, védettségeinek dssze-
vetésével, térinformatikai eszk6zok
alkalmazaséaval elemeztiik; valamint
az eredményeket dsszehasonlitottuk
az orszagos adatokkal is. Sikvidéki
tertiletként a hazai nagytajak koziil a
Kisalfoldet és az Alf6ldet vettiik szami-
tasba. A kutatasban az Orszagos Viziigyi
Féigazgatdsag, az Eszak-dunantuili
Viziigyi Igazgatdsag és a Koros-vidéki
Viziigyi Igazgatdsag belvizjarta teriil-
etekre, illetve a vizsgalt belvizvédelmi
szakaszokra rendelkezésre bocsa-
tott adatait, a természetvédelmi
informacios rendszer (http2), valamint
a viziigyi atlaszok online adatbazisat
(http3) hasznaltuk fel. A mintatertleti
térképek készitése soran (3. és 5. abra)
a belvizjarta teriiletek lehatarolasdhoz
a belvizelontési gyakorisag térkép 1.,
2., 3., 4. osztalyokba sorolt teriileteinek
Osszesitett kiterjedését vettiik alapul.
Ebben a cikkben nem tériink ki az
orszagos védettség alatt all6, torvény
erejénél fogva végett (ex lege) lapokra
és szikes tavakra, a Ramsari teriiletekre,
bioszféra rezervatumokra, érzékeny ter-
mészeti teriletekre, valamint a mintate-
riileteken jelenlévo vizhez kot6do egyedi
tajértékek szerepére sem, ezek feldolgo-
zasa kés6bbi kutatasaink targya lesz.

3 Belvizjarta teriilet: “a belvizzel gyakran
elboritott teriilet, amelynek domborzati
és talajadottsdgai miatt belviz megjele-
nésére dltaldban, még viszonylag kisebb
csapadék esetén is szamitani lehet.”
(Szldvik 2013) Rendszeresen belvizjarta
tertilet: A fogalmat definidlja kijeldlt 6ve-
zetként az Orszdgos Tertiletrendezési
Terv is (sikvidéki vagy enyhe lejtésvi-
szonyokkal rendelkezd tertiletek azon
mélyebb részei tartoznak kozéjiik, ahol a
helyi csapadék egy része dtmeneti vizfe-
lesleg formdjdban, nagyobb mennyiség-
ben és gyakorisdaggal dsszegyilik) (2018.
Evi CXXXIX. Tv.)

4 Belvizvédelmi szakasz: A belvizrend-
szernek a védekezés célszerti iranyitd-
sdhoz és végrehajtdsdhoz alkalmasan
meghatdrozott része. Tertiletét, hatdrait
jogszabdly dllapitja meg. (Szlavik 2013)
(10/1997. (VIL.17.) KHVM rend.)

6o

1. Tablazat/
Table 1: Védett és
kiemelt oltalom alatt
1 allé belvizjarta
terlletek tertileti
megoszlasanak

Comparison of
protected areas
exposed to excess
water and national
data by protection
categories

Osszevetése az
orszagos adatokkal
védettségi
kategérianként /

1 2

Védett teriiletek

orszagos teriileti

megoszlisa (%) /

Distribution of

protected areas in

national scale (%)
Védett, illetve kijelolt oltalom
alatt allé teriilet tipusa /
Protection category

Orszagos /
National scale

Nemzeti Park / National park 5,26
Tajvédelmi Korzet /

Protected Landscape Area 3,41
Természetvédelmi Tertlet /

Nature Conservation Area 0,33
Natura 2000 SPA 14,77
Natura 2000 SAC 13,89
00H — magter[jlet / NEN — core zone 19,49
OOH — pufferterilet / NEN — buffer zone 7,77

OOH - 6kolégiai folyosé /
NEN — ecological corridor 9,18

Egyes védettségek %-os aranyainak
Gsszege / Total distribution
of protected areas 74,10

Védett és kiemelt oltalom alatt &ll6
teriiletek Osszteriiletének %-os aranya /
Distribution of protected areas’ total area 44,71

34.000 hectare) using GIS methods;

the results were also compared with
national data. As flatlands, the Little
Plain and the Great Plain, delimitated
as the major Hungarian landscape cate-
gories, were taken into account. In this
research we used the data provided

by the General Directorate of Water
Management, North-Transdanubian
Water Directorate, Koros Valley District
Water Directorate for the areas exposed
to excess water and drainage districts,
the nature conservation system (httpz)
and the online database of water
atlases (http3). During the mapping

of sample areas (Figure 3, Figure 5.),
we took as a basis the total extent of
excess water inundation frequency
map’s classes 1., 2., 3., 4. to delimit

the areas exposed to excess water.

Védett teriiletek megoszlisa
sikvidéki teriileteken (%) /
Distribution of protected areas in
flatlands (%)

Védett teriiletek megoszlisa

a mintateriiletek egészén (%) /
Distribution of protected areas

in sample areas (%)

Belvizjarta teriiletek védettségének
teriileti megoszlisa a minta-
teriileteken (%) / Distribution of
protected areas exposed to excess water
in sample areas (%)

I. mintateriilet / 11. mintateriilet /
I. sample area Il. sample area

I. mintateriilet / 11. mintateriilet /
Kisalfold Alfold I. sample area Il. sample area

4,00 4,27 0,00 15,88
2,38 2,78 0,00 0,00
0,08 0,37 0,00 0,00
10,30 13,99 1,64 14,53
6,09 12,89 10,80 12,77
12,61 14,13 2,56 15,76
7,95 9,43 3,01 8,90
7,31 8,55 15,72 12,61
50,72 66,41 33,73 80,45
30,5 40,71 22,73 43,36

In this article, we don't analyze
ex lege (protected due to one single
law) bogs and salt-marshes, Ramsar
sites, biosphere reserves, vulnerable
natural areas or the role of the so-called
unique landscape features, which
relate to waters on the sample areas;
the processing of these will be the
subject of our future research work.

RESULTS

The results of the analysis are summa-
rized in Table 1 by protection categories
in terms of percental proportion calcu-
lated on the basis of the areas’ extent. We
compared the protected areas’ extent to
the country’s area in the second column,
to the Little Plain in the third column,

0,00 9,48
0,00 0,00
0,00 0,00
2,51 6,75

11,00 11,66
4,08 9,25
3,17 9,45

17,40 13,24

38,16 59,83

18,26 22,31
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1. abra/Fig. 1: 1. kép/Pict. 1: 2. kép/Pict. 2:

Védett és kiemelt Koros-Maros Nemzeti A Kutas-f6csatornat
oltalom alatt allé Park tertilete szegélyez6 nadasok

1 . - teriiletek orszagos Szeghalom és Vészté Szeghalom térségében
teriileti megoszlasa kozéte / Area of / Reedy area among the
(%) / Distribution of Koros-Maros National Kutas main channel
protected areas in Park between near Szeghalom
national scale (%) Szeghalom and Vészt§ (FOT&/PHOTO: VARGA

(SAJAT sZERKESZTES /  (FOT®/PHOTO: VARGA  DALMA, 2020.)
OWN EDITING) DALMA, 2020.)

EREDMENYEK

Az elemzés adatait az 1. tdblazatban
védettségi kategoridnként foglaltuk
Ossze a tertiileti kiterjedés alapjan szami-
tott szdzalékos ardnyban megadva. A 2.
oszlopnal az orszag, a 3. oszlopnal a Kis-
alfold, a 4. oszlopnal az Alf6ld, az 5-6. osz-
lopoknal a mintateriiletek osszteriileté-
hez, a 7-8. oszlopoknél a mintateriiletek
belvizjarta teriiletéhez (100%) viszonyi-
tottuk a védelem alatt 4ll6 teriiletrészek
kiterjedését. Az orszagos védettségi ada-
tok a rendelkezésre all6 térinformati-
kai adatbazisokbol szarmazd, teriilet-
meéréssel eléallitott Osszesit6 adatok. A
tablazat utolsé el6tti sordban 6sszegez-
tiikk a védett és a kiemelt oltalom alatt
allo teriiletek teriileti szdzalékos meg-
oszlasanak értékeit. A tablazat utolsé
sora az 0sszes elemzett védettségi kate-
goridba tartozo teriiletek (NP, TK, TvT,
Naturazooo, OOH) sszeméasolasat, egy-
masravetitését koveten létrejovo védett
Osszertiletének %-os ardnyat mutatja.

Védettségek orszagos, alfoldi

és kisalfoldi referenciaértékeinek
elemzése (tablazat 2-4. oszlopai)

A tablazatban a védettségeket orszagos
teriileti megoszlasban, illetve a sikvidéki
teriiletek (Kisalfold, Alfold) tekintetében

u Nemzeti Park / National park
u Tajvédelmi Korzet / Protected Landscape

Area )
» Természetvédelmi Terilet / Nature

Conservation Area
Natura 2000 SPA

Natura 2000 SAC
u OOH - magteriilet/ NEN - core zone
OOH - pufferteriilet/ NEN - buffer zone

= OOH - dkologiai folyosé / NEN -
ecological corridor

is elemeztiik. A kiilonboz6 védettségek
orszagos megoszlasat az 1. dbra mutatja
be. A két tajegység dsszevetésébol kiraj-
zoldédik, hogy az egyes védettségek teri-
leti részaranya hasonlo, viszont a Natura
2000 kiilonleges természetmegdrzési
teriiletek és a természetvédelmi teri-
letek aranya a Kisalfoldon joval alacso-
nyabb. A védett teriiletek dssztertileté-
nek aranya alapjan a Kisalfold 30,5%-a,
mig az Alfold 40,71%-a &ll oltalom alatt az
elemzett kategoridk alapjan. A kiilonb-
ség oka vélhetéen a jelenlegi tajhaszna-
latokban és a tajvaltozasi tendencidk-
ban keresendd: az Alfoldon a nagytéablas
szantofoldek dominalnak, ugyanakkor
viszonylag kisebb az 6sszefliggd erdGsé-
gek, illetve gyepek aranya. A Kisalf6ldon
is jelentds valtozasok mentek végbe a
tajban az évszazadok soran, de tobb folt-
ban megmaradtak, vagy éppen rehabili-
talasra kertiltek olyan teriiletek (gyepek,
erddk), amelyek magasabb természet-
védelmi értékkel birnak napjainkban.

Védettségek megoszlasanak

elemzése a mintateriiletek

teljes teriilete tekintetében

(tablazat 5-6. oszlopai)

Az I. mintateriilet (Rdba menti 01.08. bel-
vizvédelmi szakasz) 22,73%-a érintett az
elemzett kategoridk valamelyikével, igy
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to the Great Plain in the fourth column,
to the total extent of sample areas in
the fifth, sixth columns and to the areas
exposed to excess water of sample
areas in the seventh, eighth columns.
The national data are calculated on
the basis of the available GIS databases
calculated by area measurement. In the
penultimate row of the table, we summa-
rized the values of the protected areas’
areal percental proportion. The last
row of the table shows the percental
proportion of the protected areas’
total extent calculated by layering all
analyzed protection categories (NP, PLA,
NCA, Natura 2000 areas, NEN areas).

Analysis of reference values of
protection areas in national scale

and on the Little Plain and Great

Plain (columns 2-4 of the table)

In the table, we analyzed the distribu-
tion of protected areas in national scale
and in the flatlands (Little Plain, Great
Plain). Figure 1 shows the national distri-
bution of different protection catego-
ries. The comparison of these landscape
areas shows that the proportion of
protected areas is similar, but the ratio
of Natura 2000 SAC and nature conser-
vation areas is much lower in the

Little Plain. Based on the proportion
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of the total area of protected areas,
30.5% of the Little Plain and 40.71% of
the Great Plain are protected by the
analyzed categories. The difference’s
reason can be presumably found in

the current landuses and landscape
changing trends: the Great Plain is domi-
nated by large, coherent agricultural
lands, at the same time the proportion
of contiguous forests and grasslands

is relatively smaller. In the Little Plain,
significant changes also have proceeded
in the landscape during centuries,
however areas (grasslands, forests),
that have higher nature conservation
value, have been preserved in several
patches or have been rehabilitated.

Analysis of distribution of protected
areas in sample areas’ total extent
(columns 5-6 of the table)

22.73% of the L. sample area (01.08.
drainage district near Rdba river) is
covered by any of the analyzed cate-
gories, so totally 3038.42 hectare is
protected. The total distribution of
protected areas is 33.73%. There is not
any national parks, protected landscape
areas, nature conservation areas in
this sample site, but most of the gallery
forests along Radba and Réabca rivers
and the streams are parts of Natura



2. abra/Fig 2: protected areas in areas  tetett teriiletei és

Védett és kiemelt exposed to excess water  védett természeti
2 3 oltalom alatt 4llé in 1. sample site (%) teriiletei / Areas .
tertiletek tertleti (sAJAT szERKESZTES /  exposed to excess water ] 3’ r
megoszlasa (%) az I. OWN EDITING) and protected areas in ‘ .ol
mintaterllet 3. abra/Fig. 3: 1. sample site N w
belvizjarta részein / I. mintatertilet belvizi  (saJAT szErkESZTES / S
Distribution of elontéssel veszélyez-  own eoiming) :
¥ =
T
L] ST .
e e
Natura 2000 SPA '
Natura 2000 SAC
. o
= OOH - magtertlet/ NEN - core zone ¥ RABASZENTMIHALY
1
OOH - puffertertilet / NEN - buffer Jelkulcs / Legend
zone I. mintateriilet:
m OOH - 8koldgiai folyosé / NEN - Raba menti 01.08. belvizvédelmi szakasz /
ecological corridor . 1. sample site:
RABACSANAK 01.08. drainage district near Raba river
. M Orszagos Okolagiai Halozat / National Ecological Network
Natura 2000 / Natura 2000
B m— Belvizvédelmi szakasz hatara / Border of drainage district
BELVIZELONTESI GYAKORISAG / EXCESS WATER INUNDATION FREQUENCY
Osszesen 3038,42 ha védett. A védett- (HUKM1ooo02 Kis-Sarrét) (14,53%), ami 1
ség alatt allo teriiletek tertileti aranyai- azt mutatja, hogy a II. mintateriileti bel- 5
nak 0sszegzett értéke 33,73%. Nemzeti vizvédelmi szakaszon magas ezen euro- =
park, tajvédelmi korzet és természetvé- pai jelentéségli oltalom ardnya. Kiemelt 0 2 4 8 12

delmi teriilet nem talalhatd itt, viszont
Natura 2000 teriilet, illetve az Orsza-
gos Okoldgiai Halézat része a kis pata-
kok, valamint a Raba és Rdbca mentén
htzédo galériaerd6k zome. Kiilonle-
ges természetmegOrzési teriiletként
(HUFH30005 Hansag, HUFH20011
Réba) kijelolt a mintateriilet 10,8%-a,
azaz 1443,92 ha; az dkoldgiai folyosd
aranya 15,72%, vagyis 2101,7 ha.

A II. mintatertilet (Sebes-Kérds menti
12.04. belvizvédelmi szakasz) 43,36%-a
érintett az elemzett kategoéridk valame-
lyikével, igy 6sszesen 15600,74 ha védett.
Nagyon magas, 80,45%-0s a védettsé-
gek terlileti ardnyainak dsszegzett értéke,
melynek oka az, hogy sok helyen tobbféle
védettség is érinti ugyanazt a teriiletrészt.
A védett teriiletek koziil ki kell emelni
a Koros-Maros Nemzeti Parkot, amely
15,88%-ban fedi le tobb, kisebb-nagyobb
foltban a tertiletet - koztiik példaul Szeg-
halom és Vészt6 kornyékét (1. foto). Taj-
védelmi korzet és természetvédelmi
teriilet nem talalhaté a vizsgalt belviz-
védelmi szakaszon. Orszagos atlagnak
(14,77%) megfelel6 a Natura 2000 kiilon-
leges madarvédelmi teriiletek ardnya

szerepét tamasztja ald az is, hogy a Kis-
Sarrét kiilonleges madarvédelmi tertilet
jelent6s része a Sebes-Kords menti belviz-
védelmi szakaszon huzodik, szamos ritka
ragad6zomadar, koztiik a barna rétihéja,
kék vércse éléhelyél szolgalva. (https)

Védettségek megoszlasanak

elemzése a mintateriiletek belvizjarta
részein (tablazat 7-8. oszlopai)

Az I. (Rdba menti) mintateriilet 35,07%-a
érintett kozvetleniil belvizi elontéssel.
E belvizjarta tertilet 18,26%-a védett,

az egyes védettségek teriileti aranyai-
nak Osszesitett értéke 38,16%. Az orsza-
gos atlaghoz, illetve a teljes Kisalfold-
hoz képest joval kisebb a Natura 2000
kiilonleges madarvédelmi teriiletek,
illetve az Orszagos Okoldgiai Halzat
mag- és pufferteriileteinek teriileti ara-
nya. A Natura 2000 kiilonleges termé-
szetmegOrzési teriileteinek ardnya az
orszagos atlagtol jelentdsen nem tér el,
de a kisalfoldihez képest magasabb rész-
aranyu. Kiemelked viszont az 6kolo-
giai folyosok aranya; az I. mintatertiilet
belvizjarta teriileteinek 17,40%-a tar-
tozik ebbe a kategoridba. (2-3. 4bra)

e s  eesssssm Kilométer

2000 areas and the National Ecological
Network (NEN). 10.8% (that is 1443.92
hectare) of the sample area has been
designated as Natura 2000 SAC (ID
No. HUFH30005 Hansag, HUFH20011
Raba); the proportion of the ecological
corridor is 15.72% that is 2101.7 hectare.
43.36% of the II. sample area (12.04
drainage district near Sebes-Kords river)
is covered by any of the analyzed cate-
gories, so totally 15600.74 hectare is
protected. Total distribution of protected
areas is very high, 80.45%, which is due
to the fact that in many patches more
protected areas cover the same part of
the sample area. Among the protected
areas, the Koros-Maros National Park
should be highlighted, which covers
15.88% of the area in more smaller and
larger patches - including for example
the area near Szeghalom and Vészt6
(Picture 1.) There is not any protected
landscape areas, nature conser-
vation areas in this drainage district.
The distribution of the Natura 2000
SPA (ID No. HUKM1oo00z2 Kis-Sarrét)
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(14.53%) corresponds to the national
average (14.77%), which shows that

the proportion of this European nature
protection category is high in this
sample area. Its special role is also
confirmed by the fact, that a significant
part of Kis-Sarrét Special Protection
Area locates in the drainage district near
Sebes-Koros river serving as a habitat
for many rare raptors, including western
marsh harrier, red-footed falcon. (http4)

Analysis of distribution of

protected areas in areas exposed

to excess water in sample sites
(columns 7-8 of the table)

35.07% of the I. sample area is directly
exposed to excess water. 18.26% of these
areas are under protection, the total
distribution of protected areas is 38.16%.
Compared to the national average and
the whole Little Plain, the ratio of Natura
2000 SPA and the core zone, buffer zone
of the National Ecological Network is
much smaller. The distribution of Natura
2000 SAC does not differ significantly



4. abra/Fig 4:

Védett és kiemelt
oltalom alatt allé
terliletek tertleti OWN EDITING)
megoszldsa (%) a Il.

exposed to excess water  teriiletei / Areas

inI1. sample site (%) exposed to excess water
(saJAT szerkEszTES /  and protected areas in
1. sample site

5. abra/Fig. 5: (sAJAT sZERKESZTES /

mintaterllet II. mintaterilet belvizi  own epiminG)
belvizjarta részein / eléntéssel veszélyez-

Distribution of

tetett terlletei és

protected areas in areas  védett természeti

A II. (Sebes-Kords menti) mintaterti-
let esetében 38,85%-0s a belvizi elontés
altal veszélyeztetett teriiletek aranya.
E belvizjarta teriiletek mintegy 22,31%-a
védett, a védettségek teriileti aranya-
inak osszesitett értéke pedig 59,83%,
ami annak kdszonhetd, hogy sok helyen
tobb védettség is egymasra halmozo-
dik. A tertilet 9,48%-a a Kéros-Maros
Nemzeti Park része. A gazdag madar-
vilag kovetkeztében magas a Natura
2000 kiilonleges madarvédelmi teriile-
tek aranya, kiilondsen a nddasok madar-
vilaga kiemelked6 (2. fotd), ez a 6,75%-
0s részarany viszont az orszagos, illetve
az alfoldi értékeknél alacsonyabb. Az
Orszagos Okoldgiai Halézat elemei koziil
mind a pufferteriiletek g,45%-o0s, mind
az okologiai folyosok 13,24%-0s ara-
nya magasabb az orszagosnal. A II. min-
tateriileten, a belvizjarta teriileteken a
védettség alatt 4116 természeti teriile-
tek Osszesitett ardnya és a védett teri-
letek 6sszteriiletének ardnya is maga-
sabb az I. mintateriilet egészére vonat-
kozo adatokndl, ami a Sebes-Koros menti
teriilet 6kologiai szempontbdl értéke-
sebb adottsagaira utal (4-5. 4bra).

A mintateriiletek belvizjarta részein
kimutatott védettségi ardnyoknak és az
orszagos védettségi aranyoknak (tab-
lazat 2., 5., 7., illetve 2., 6., 8. oszlopa-

m Nemzeti Park / National park
Natura 2000 SPA
Natura 2000 SAC
# OOH - magteriilet/ NEN - core zone

OOH - pufferteriilet / NEN - buffer
zone

= OOH - dkologiai folyosd / NEN -
ecological corridor

inak) az O0sszevetését a 6. és 7. abran
lathato6 diagramok szemléltetik.

Az 1. tdblazatban 0sszefoglalt ered-
mények tehat igazoljak, hogy az elem-
zett két mintatertiileten a belvizjarta taj-
részletek fontos szerepet toltenek be a
védett természeti teriiletek rendszer-
ében (az elemzett kategoridkban), els6-
sorban a nemzeti parkok, Natura 2000
kiilonleges természetmegdrzési teri-
letek, valamint az Orszagos Okolo-
giai Hal6zat elemeinek esetében. Az
eredményeket feltételezésilink sze-
rint tovabb erdsiti majd a bioszféra
rezervatumok, az ex lege védett szi-
kes tavak, lapok és a Ramsari tertile-
tek integraldsa a késébbi elemzésekbe.

A vizsgalt belvizvédelmi szakaszokon
beliil azonban nem csak a belvizi elon-
téssel kozvetleniil veszélyeztetett teri-
letek allnak természetvédelmi oltalom
alatt. Ez a II. mintateriilet adataibdl is
lathatd, ahol a belvizi elontéssel érin-
tett tertiletek 22,31%-a, a teljes mintate-
riilet 43,36%-a védett. Itt a belvizjarta és
a belvizzel nem veszélyeztetett teriiletek
kozosen alkotnak olyan értékes éléhely-
egylitteseket, amelyeknek koszonhetéen
a védettségeik szazalékos ardnya meg-
haladja az orszagos atlagot. Mindez az 1.
mintateriiletrél is elmondhatd, bar ott a
belvizjarta és belvizzel nem veszélyezte-
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from the national average, but it is
higher than in the Little Plain. However,
the proportion of ecological corridors is
prominent; 17.40% of the areas exposed
to excess water in the I. sample site
falls under this category. (Figure 2-3.)
38.85% of the II. sample area is directly
exposed to excess water. About 22.31%
of these areas are protected, the total
distribution of protected areas is 59.83%,
which is due to the fact that in many
patches more protected areas cover the
same part of the sample area. 9.48%
of the area exposed to excess water
is part of the Korés-Maros National
Park. As a consequence of the rich bird
population, the proportion of Natura
2000 SPA is significant (Picture 2.), but
this share (6.75%) is lower than the
national and the Great Plain’s values.
Among the elements of the National
Ecological Network, the proportion
of buffer areas (9.45%) and ecological
corridors (13.24%) is higher than the
national one. In the II. sample site, in
the areas exposed to excess water the
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total distribution of protected areas
and the distribution of protected areas’
total area is also higher than in the L.
sample site, which indicates that the
area among Sebes-Koros river is ecolog-
ically more valuable. (Figure 4-5.).

The comparison of the proportions
of protection in sample sites’ areas
exposed to excess water and in national
scale (columns 2, 5,7 and 2, 6, 8 of the
table) is illustrated in Figure 6. and 7.

The summarized results in Table 1.
confirm that those areas which exposed
relatively often to excess water in the
two sample sites, play an important role
in the system of protected areas (in the
analyzed categories), mainly in the case
of national parks, Natura 2000 SAC and
the elements of the National Ecological
Network. According to our assumption,
the results will be enhanced by the
integration of biosphere reserves, ex
lege protected bogs, salt-marshes and
Ramsar sites into the next analyses.

As the results show, within the
analyzed drainage districts not only
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tett teriiletek védettségének szdzalékos
megoszlasa kozott nem jelenik meg a

II. mintateriilethez hasonlé szignifikans
kiilonbség. Mig a belvizjarta teriiletek
18,26%-3a, a teljes mintatertilet 22,73%-a
védett. A vizsgalt belvizvédelmi szaka-
szok kozott - természetvédelmi szem-
pontbdl - megfigyelhetd kiillonbségek is
alatamasztjak az orszagos szint(i elem-
zés létjogosultsagat és sziikségességét.

OSSZEGZES

A természetvédelmi szempontbdl
kiemelt tertiletek és a belvizjarta tertile-
tek Osszefiiggéseinek feltarasa ramuta-
tott, hogy a vizjarta, idészakos vizbori-
tasu teriiletek novelik egy adott térség
diverzitasat, emelik az esztétikai értékét,
tajgazdagitd szerepliek. Napjainkban
egyre inkabb felértékel6dik a viz sze-
repe a tajban a klimavaltozas és mas glo-
bélis valtozasok miatt. A tobbnyire nagy
csapadékmennyiséggel jard, heves es6-
zések utdn kialakuld belvizek idészako-
san jelentkezd viztobblete és vizfeliilete
sajatos éléhelyeket biztosit, amelyek sok
esetben igazi ritkasagokat is magukban
rejtenek. A jelenlegi belvizjarta teriiletek
legnagyobb része az egykori - folydsza-
balyozasok el6tti - vizenyds, mocsaras

Belvizjarta teriletek
védettségének terlleti
megoszlasa az |.
mintatertleten (%)

15,88

15,76

14,53
12,7

o

12,61
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Orszagos megoszlas (%) Védett teriletek megoszlasa

a ll. mintaterulet egészén

(%)

= Nemzeti Park / National park

= OCH - magterllet / NEN - core zone
OOH - puffertertlet / NEN - buffer zone

teriileteken alakult ki. Az orszagban sza-
mos kisebb-nagyobb foltban, mint pél-
daul a Hortobagyi Nemzeti Parkban vagy
a kutatasban is vizsgalt Kérosok mentén
is léteznek belvizjarta 6sgyepek, illetve
olyan belvizes szantéteriiletek, melyeket
fajgazdag, valamint kiilonleges florajuk
és faunajuk érdemessé tett a védelemre.
Meg kell emliteni tovabba a belvizleve-
zet6 csatornakat is, melyek értékes é16-
helyek lehetnek, ezaltal pedig valtozatos
szerepet toltenek be a zoldinfrastruktura
halézatban. Az elemzett mintateriiletek
bemutatott adataibol is jol lathato, hogy
a belvizjarta teriiletek jelents hanyada
magas Okolégiai értékkel rendelkezik,

és ennek koszonhet6en, természetvé-
delmi oltalom alatt 4ll. A belvizes teri-
letek 6kologiai jelentéségének tovabbi
alatamasztasahoz a belvizi elontés-

sel veszélyeztetett teriiletek és a védett
természeti teriiletek 0sszefiiggéseinek
orszagos léptéki térinformatikai elem-
zése is indokolt a mintateriiletre kidolgo-
zott mddszertan alkalmazasaval. Erre a
kutatas kovetkez6 fazisdban kertiil sor. ®

A kutatds a Kék Bolygd Klimavédelmi
Alapitvany tdmogatdsdval késziilt.

Belvizjarta terlletek

védettségének terlleti
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Tajvédelmi Korzet / Protected Landscape Area
Természetvédelmi Tertlet / Nature Conservation Area
Natura 2000 SPA

Natura 2000 SAC

= OOH - dkoldgiai folyosd / NEN - ecological corridor
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6. abra/Fig. 6:
Védett és kiemelt
oltalom alatt allé
teriiletek megoszlasa group)
orszagos szinten, az |.
mintateriilet egészén,
illetve az I. minta-
terilet belvizjarta
teriiletein (%) /
Distribution of
protected areas in
national scale (1.
group), in the I. sample
site (2. group) and in

those areas that are exposed to excess
water are under protection. This can
be seen from the data of the II. sample
site, where 22.31% of the areas exposed
to excess water is under protection,
but at the same time 43.36% of the
total sample area is protected. Here,
areas exposed to excess water and
areas not endangered by excess water
form together valuable habitats; as a
result of this, the percentage of their
protected areas exceeds the national
average. All this can be said also for
the I. sample site, although there’s
not so significant difference between
the percental proportion of areas
exposed to excess water and areas
not exposed to excess water. In the I.
sample site the distribution is 18.26%
and 22.73% in favor of areas not exposed
to excess water. The observable differ-
ences - from nature protection aspect
- between the analyzed sample sites
confirm the existence and necessity
of the analysis at national level.

CONCLUSION

The analysis of correlation of protected
areas and areas exposed to excess water
has confirmed that periodically water-
covered areas exposed to excess water
increase the diversity of a given area,
increase its aesthetic value and play
role in enriching the landscape. Nowa-
days, the role of water in the landscape
is increasing due to climate change

the areas exposed to
excess water in |.
sample site (%) (3.
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7. abra/Fig. 7:
Védett és kiemelt
oltalom alatt allé
terliletek megoszlasa  group)
orszagos szinten,

a Il. mintatertilet
egészén, illetve a Il.
mintaterllet

OWN EDITING)

and other global changes. The periodi-
cally appearing excess waters that are
created mostly after heavy rainfalls,
provide specific habitats, which in many
cases also contain real singularities.
Most of the current areas exposed to
excess water have developed on former
wetlands, which could be found before
river regulations. In Hungary, in many
smaller or larger patches, such as in the
Hortobagy National Park or along the
Koros river, which has been analyzed

in this study, there are also ancient
grasslands and other areas exposed to
excess water, that have a special flora
and fauna; therefore they are worthy

for protection. Drainage canals should
also be mentioned, which can be a valu-
able habitat, thus play a diverse role

in green infrastructure network. It can
be seen from the presented data of the
analyzed sample areas, that a significant
proportion of areas exposed to excess
water have a high ecological value and
as a result of this, they are under protec-
tion. On behalf of proving the ecological
significance of these areas, a nationwide
GIS analysis, used in this study, is needed
to reveal the correlations between areas
exposed to excess water and protected
areas. This process will be carried out in
the next phase of the research. @®
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AVIZ ALKALMAZASANAK
HAGYOMANYOS FORMAT A KINAI
TAJEPITESZETBEN. OKOLOGIAI

VONATKOZASOK

SZERZ0/BY:

ABSTRACT

Water is a basic element of Chinese
traditional landscape and the manage-
ment of water resources had played
an important role in the devel-
opment of China's ancient civi-
lization (Pengfei, Di, 2011)

This paper presents four case
studies in four specific geographical
and climatic regions of China with
the intention to provide a closer and
detailed view of the water resources
management in each locations,
trying also to discover the ecological
benefits and the common character-
istics of the projects. The four case
studies are: Jing-Hang Grand Canal
(South Eastern China), Ganzhou City
(Lower Yangtze Plain), Turpan City

HTTPS://DOLORG/
10.36249/57.6

(North Western China) and Chengdu
City (South Western China).

The paper discusses and analyses
the most important and representative
water management projects of these
areas, including: (1) the canal and moat
system and its flood control project in
Chengdu, (2) the water supply system in
Turpan, (3) the water system combined
with artificial canals and ponds in the
city of Ganzhou and (4) the artificial
river and multifunctional water system
of Jing-Hang Grand Canal. In addition,
the paper also sums up some drawbacks
and lessons of the water resources
management of ancient China.

Keywords: Landscape ecology, Landscape
heritage, Water management,
Flood control, Sustainable landscape
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1. INTRODUCTION

China's complex topography and diverse
climate has created a large number of
unique water landscapes under the
joint action of nature and humans.
Water not only shapes the landscape,
but also shapes the behavior and logic
of harmony between man and nature.
(Qiao et al., 2020) (Figures 1-2)

The ancient Chinese understanding
of the world is that mountains and
water constitute the main body of
nature. Moreover, old representa-
tions and descriptions show that water
has complex functions: drinking, irri-
gation, food production, cleaning,
transportation, defense, energy
production, leisure, artistic role. The
ancient Chinese people transformed
the natural environment and accumu-
lated the experience about how to live in
harmony with nature (Jie, 2003). Explo-
ration of the historical Chinese rela-
tionship with water is of great value
for tackling today's climate anomalies.
These experiences offer a good oppor-
tunity to understand the important
ecological role that water plays in long-
term social development. (Li, 2018)

In retrospect, scholars' research
on climate anomalies are carried out
mostly from the perspective of reducing
carbon emissions and fossil energy. But
also from the perspective of ecology,
focusing on minimizing negative envi-
ronmental impacts through integration
with living processes (Walther, 2002;

Blair & Pachauri, 2006). Compared to
ancient or traditional water resources
management, it has the same logic.

The western water management
already started to move from tech-
nical approach to a true integration
of the human dimension (Pahl-Wostl,
2007). This means that we have to look
at water resource management solu-
tions from the comprehensive dimension
of time and space. Ancient Greece and
Rome considered the geographical
characteristics, introducing advanced
urban water supply and drainage
systems (Crouch, 1993). The rainwater
management, the irrigation system
and the rainwater storage system in
antique Egypt and in the Middle East
are all worthy of reference for today’s
water landscape (Mays, 2010).

Water management technologies
and facilities in China are also changing
with the changes of the natural and
social environment. Up to now, there
are still well-functioning traditionally
rooted water management facilities.
This is of great significance for contem-
porary urban and landscape planning
and the development of water
conservancy facilities. From a rela-
tively continuous historical perspective,
it is possible to study the origin and
the evolution of traditional water land-
scapes, to predict the future appli-
cations for the current situation and
to facilitate ecological solutions to
combat global warming and urban
heat island effects. (Li & Xu, 2006)
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2. GOALS

The main aim of the paper is to find
out the traditional ecologic wisdom
from water-related heritage. In order
to achieve this, the article illustrates
and highlights the essence of tradi-
tional Chinese waterscapes, analyzes
the water landscape heritage and old
hydrological maps in order to obtain the
essence of the ancient Chinese water
management from the Qin Dynasty to
the Qing Dynasty during 2400 years.
The paper intends to show how vernac-
ular water management solutions
can be applied in specific design situ-
ations and locations in contempo-
rary landscape architecture in order
to increase the ecological impact and
benefit, and how tradition can be used
as a source of inspiration for shaping
and developing today's waterscapes.
Regarding the designated aims
and research questions, a harmo-
nious water management model
was hypothesized. Based on this,

the ecological model of water
management in traditional Chinese
water landscapes can be derived:

« Circulation

+ Adaption to the environment

+ Harmony of man and nature
This ecological logic can provide
empirical support for water resources
management and water land-
scape planning in the context
of today’s climate change.

3. MATERIALS AND METHODS

Through literature review and case anal-
ysis, this study provides heritage utiliza-
tion framework from the perspective of
ecology, according to different climate
zones and historical periods, which
provides a comprehensive approach

to the climate crisis. The survey meth-
odology was based on the principle

that the sites concerned must be
interpreted in context with the rele-
vant periods and landscapes, as the
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only way to understand their histor-
ical importance and current value.
The paper is built on the topic of tradi-
tional waterscapes and water manage-
ment methods in China, as the basis of
ecological landscape management.
For a systematic survey of the
most important waterscapes, we
have established the following
theoretical framework:
« Identification of all potential regions
with unique and traditional water-
scape and water management
« Selection of the highlited locations in
each region for detailed studies
« Historic overview of the selected
areas
* General landscape and ecological
assessment of the present conditions
of the selected areas

Fig. 1-2: Ancient
waterscape maps of
China. The water
resource
representations
suggests the
importance of water
resources in the life
of China in 14th
century (Ming
Dynasty, Southeast
of China)

« Conclusions related to possible
applications of the analyzed water-
scapes and water management
solutions

4. WATERSCAPES IN DIFFERENT
PERIODS AND CLIMATIC
REGIONS IN CHINA: A SHORT
HISTORIC OVERVIEW

We have done a bibliography research

to identify and compile the potential
regions with typical and traditional water
manegement regimes in different climatic
zones of China. Significant architectural,
landscape architectural, ecological and
historical works, essays, descriptions and
depictations have been studied (Figures
3-8 and list of references from 17 to 27).
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One of the most interesting and

unique sources of water landscapes
from China are the stone carved maps.
One of the first stone carved Chinese
maps is presented in Figure 3. It was
engraved in Fuchang in 1136, and
covers China in the Nan Song Dynasty,
from the sea at the east to, including
Korea, to the Pamier area at the
west, and from the Great Wall at the
northeast and Heilongjiang region at
the northeast, to Hainan Island at the
south. The representation shows moun-
tains, rivers, lakes, and more than 400
administrative place names of China.
The map from Figure 4, engraved
also in Fuchang at the same time,
shows coastlines, the Yellow River
and its branches, Tai Lake, Dongting
Lake, and Fanyang Lake.

The ancient Chinese experienced prim-
itive worship, religious deification, imag-
ination, miniaturization of landscapes,
and reproduction of waterscapes for
the natural element of water. (Li, 2011)

From Chinese ancient times, 2500
BC, {Dayu's water control} when
people were suffering from floods,
up to now, many myths and stories
related to floods have been handed
down, about water gods, river gods
and other primitive worship images.
Until Dayu, according to the topog-
raphy of high west and low east,
dredge river course, connect water
system, dig canal and build dike.

The systematic water management
in the Yellow River Basin has reduced
the threat of flood to human settle-
ments, and laid an important physical
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and environmental foundation for the
development of agriculture in China in
the next period. (Wu et al., 2016; Qing,
1999) In the Qin Dynasty (221-206 BC),
Li Bing and his sons built Dujiangyan
in Shudi (today's Sichuan Province),
which enabled people to control floods
and droughts, so that the kingdom of
abundance came, and agriculture flour-
ished (Li, K., & Xu, Z. 2006). (Figure 5)
In addition to water conservancy facil-
ities, emergency strategies for sudden
floods were also applied (Figure 6). This
pictorial map shows the location of
forts on the Yangtze River from Jiujiang-
Yangzhou to the borders of the Nanjing
district. The red stickers with different
lengths are used to mark the hydro-
logical information of different river
sections for flood control reference.
At the same time, there were special
personnel responsible for hydrological
monitoring of rivers, who were also
responsible for monitoring and organ-
izing people for flood control oper-
ations during the flood season.

In the early Han Dynasty, the theory
of Geomantic omen emerged, that is, the
doctrine of choosing residence according
to the environment, and it has continued
to this day. It has a profound impact on
the location of the city, on the archi-
tecture, and the traditional Chinese
environmental aesthetics (Ge & Hu,
2014) (Figure 7). The importance of the
water and waterscape and its preser-
vation as a natural scenery and artistic
image has been surveyed by several
researchers. No classical Chinese garden
would be complete without mountains
and water. In the creation of rock land-
scapes (landscape penjing), miniature
scenes arranged on a tray, both elements
are equally vital. “The superior qual-
ities of water are to be emulated by man:
It follows its own course and always fills
the bottom level, equivalent to the wise
man being true to himself and main-
taining a low profile. Water is the emblem
of the unassertive. Taking the path of
least resistance, always yielding, its effec-
tiveness is unsurpassed... Yang and Yin
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Fig. 3: “Hua yi t”
- a stone carved map
from Fuchang,
China, 1136
(SOURCE: LIBRARY OF
CONGRESS,
GEOGRAPHY AND
MAP DIVISION
WASHINGTON, D.C.
20540-4650 USA
DCU, HTTPS://Www.
LOC.GOV/ITEM/
GM71005081/)

Fig. 4:“Yujitu"-a
stone carved map
from Fuchang,
China, 1136
(SOURCE: LIBRARY OF
CONGRESS,
GEOGRAPHY AND MAP
DIVISION WASHING-
TON, D.C. 20540~
4650 USA DCU,
HTTPS://WWW.LOC.
GOV/RESOURCE/
67821¢.cT001493/)



are associated, among other elements,
with heaven and earth, the masculine
and the feminine, the light and the dark,
the solid and the liquid, the firm and the
yielding. Mountains and water form such
an ideal yang-yin pair.” (Albert, 1988)

The best principle for locating cities is:
living by the water, backing the moun-
tains and facing the water, sitting north
facing south. (Figure 8.) During the
Tang and Song Dynasties, foreign trade
gradually developed and the Silk Road
emerged. The foundation of this Silk
Road is the water source of the oasis in
the arid area of the northwest (Li, Qian
& Zhou, 2017), which is like a string of
pearls, connecting all the oases in series.
The water was not only connected with
trade, but also linked to the economic
cultures and civilizations of Eurasia.

During the Ming and Qing Dynasties,
the construction of flood control facil-
ities and the diversion of the Beijing-
Hangzhou Grand Canal was further
improved, which not only prevented
floods, but also embodied the concept of
today's South-to-North Water Diversion,
and at the same time exploited the
shipping value of connecting the
North and the South. (Qiao-yi, 2005).
Looking back on the history of Chinese
water landscapes, it is mainly divided
into four historical periods, namely,
the pre-Qin period, the Qin and Han
periods, the Tang and Song Dynasties,
and the Ming and Qing dynasties. The
ideas related to water landscapes
have shown the progress of primitive
worship - simulation of fairyland -
combination of man-made landscapes
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Fig. 5: Map of the
waterways and main
points of interest of
Min and Yangtze
Rivers from Songpan,
Sichuan to Jingzhou,
Hubei. One of the
14'th river section
published on the
website

(SOURCE: LIBRARY OF
CONGRESS, GEOG-
RAPHY AND MAP

DIVISION WASHING-
TON, D.C. 20540-4650
USA DCU, HTTP://
HDL.LOC.GOV/LOC.
GMD/G7822vM.
6CcT00273)

Fig. 6: Complete
flood control map of
the Yangtze Naval
Brigade. 1864
(SOURCE: LIBRARY OF
CONGRESS, GEOG-
RAPHY AND MAP

DIVISION WASHING-
TON, D.C. 20540-4650
USA DCU, HTTP://
HDL.LOC.GOV/LOC.
GMD/G7822v.
€T003300)

and nature - simulation of nature,

and their functions can be divided

into visual amenity, drinking, irri-

gation, boat traffic. In different climatic

regions, the functionality of water land-

scapes has also different emphasis.

The examples selected in this study are

taken from different climatic regions,

having a water landscape heritage

with different functions still in oper-

ation, and the ecological component

presented in each case (Figures ga-b).
The study examples cover water

storage in arid regions in the northwest,

adjacent water settlements in the

southeast monsoon region, and

irrigation facilities in the moun-

tainous regions in the southwest to

include various climatic conditions

and water resource functionality.

111 i
Ty

5. DISCUSSION

Our framework shows, that a division
into four climatic zones, according to
Figures 10a-b, and a presentation of
a case study from each area (related
to different historic periods) can offer
a comprehensive overview about the
most traditional waterscapes and
water management methodologies
used in China during the centuries.

5.1. Case study no. 1:

The southeast of China

This is a monsoon region, with an
average precipitation between 1600 mm
- 8oo mm. The northwest region is a dry
region because of the low inland precip-
itation. The precipitation has decreased
from southeast to northwest since
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Fig. 7: Mountain and
river — traditional
Chinese painting
(SOURCE: HTTPS://
WWW.ARTISOO.COM/
MOUNTAIN-RIVER-
CHINESE-PAINTING-
P-4683.HTML)

Fig. 8: Map of the
waterways in
Guangdong city
(1815). The map shows

a very rich water
system represented
by rivers, channels,
lakes, shores, islands,
drainage system and
the spatial
relationship between
water and the water
related human
features (towns,
villages, roads, passes)
in Guangdong

Province, including
the Leizhou Peninsula
and the Hainan Island
(SOURCE: LIBRARY OF
CONGRESS, GEOG-
RAPHY AND MAP
DIVISION WASHING-
TON, D.C. 20540-4650
USA DCU, HTTP://
HDL.LOC.GOV/LOC.
GMD/G7823C.
CT003406)

ancient times (Figures 10a-b). Thus, the
spatial distribution of the precipitation
is uneven, and due to the monsoon, the
climatic characteristics of high temper-
ature and rain in summer and cold and
dry winter result in uneven distribu-
tion of water resources. Accordingly,
the water landscape in China's humid
regions is dominated by the surface
water of rivers and lakes, and ground-
water in the northwestern region.

The water and soil provides
subsistance for people, and the
uneven distribution of water
resources in time and space has also
resulted in large differences in water
resources management strategies
in the northwest and southeast.

Looking at the local conditions,
it is not difficult to see from the

water landscape heritage that it has
preserved time-tested wisdom of
ancient people in water management.
The Beijing-Hangzhou Grand Canal
was built in the Tang Dynasty and
had it golden ages in the Ming and
Qing Dynasties (Qiao-yi, 2005). The
map from 1884 (Figures 11a-c) shows
waterways combined with points of
interest and dikes of the Grand Canal
and the Yangtze River from Beijing via
Yangzhou to Dongting Lake in Hunan.
Since China's terrain is high in the
west and low in the east, most of the
rivers in China flow from west to east.
The Beijing-Hangzhou Canal spans
from the 8oo mm to other precipi-
tation zones, running through multiple
rivers transversally, and connecting
the north and south of China through
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waterways. It has an important
impact on the natural environment
and the economic and cultural devel-
opment of the eastern coastal areas.
Since eastern China is located in
the monsoon region, the precipitation
of the north temperate monsoon of
the Huaihe River in the Qinling Moun-
tains and that of the south subtropical
monsoon of the Qinling Mountains
show significant difference. Due to
the influence of the subtropical high
pressure zone each year, the rain belt
is narrow and long from the east to
the west, so that rainfalls often cover
the entire basin. This is easy to result
in floods, across multiple watersheds
from north to south, and the Beijing-
Hangzhou Grand Canal can disperse
the flow of different watersheds and

reduce flood peaks. In the dry season,
the rivers in the south are abundant in
water and can supply water for agricul-
tural production in the north through
the canals. Today, the Beijing-Hangzhou
Grand Canal has become a part of the
South-to-North Water Diversion Project.

5.2 Case study no. 2:

The southwest of China

The study area no. 2 is located in the
southwest of China, on the Chengdu
Plain in Sichuan Province. It was estab-
lished in the Qin Dynasty and was
completed by Li Bing and his sons for
several generations. Its main part is
composed of fish mouth, aquarium
mouth, and Feisha weir, which can
control the flow rate of the canal through
intervention into the riverbed. Therefore,
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A for the case studies monsoon in East
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whether it is in the dry season or the
rainy season, the Chengdu Plain can
receive sufficient water for irrigation. In
addition, it has strong ecological signifi-
cance. Unlike modern dams, Dujiangyan
uses Kuanglou and other facilities to
build temporary dams. The semi-open
structure can allow some aquatic crea-
tures to pass smoothly, which is of
great significance for migratory aquatic
animals in the basin. It is a model of
harmony between man and nature.

The construction of Dujiangyan
also has its peculiarities. The river
is curved, slowed down, and inter-
spersed with mountains and minor
rivers, which played a basic role in the
formation of the weir. However, the fact
that Li Bing and his sons were able to
choose this place for construction from
many areas shows that the ancients
already knew well about the impor-
tance of topography (Figures 12a-d).

The main structure of Dujiangyan is a
river division system composed of three
artificial dams and a buffer zone. This
system splits the Minjiang River three
times. As shown in the figure, the first
division is located at Yuzui, splitting
the river into external and internal
branches. The location and construction
of the dam conform to the principle of

concave bank erosion and convex bank
accumulation in hydrology, and the
difference in flow velocity between the
inner river and the outer river is taken
into account. It will lead to an altered
sedimentation of the Neijiang River, so
that the riverbed of the Neijiang River
will be deepened to prevent the sedi-
mentation of the riverbed and ensure
the stability of the water resource. The
second division is located in Feishayan,
from Neijiang to the second division.
As the river is narrow and the flow rate
slows down, sediment will be deposited
here to form a buffer zone. As a result,
the river bed rises in the buffer zone,
which prevents the river from flowing
into the external branch during the dry
season, while during the flood period,
the rise of the water level will sweep
the sediment away in the buffer zone
and deepen the riverbed to accelerate
drainage. The lower third division is
located at the mouth of the Aquarius,
where it took eight years to manually
excavate the rock to form a relatively
solid waterway. Due to the first two divi-
sions, the amount of water entering
the mouth of the Aquarius will remain
relatively stable, thus providing suffi-
cient water for irrigation and the
households throughout the year.
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5.3 Case study no. 3:

The northwest of China

Xinjiang has a temperate continental
climate, with aridity and less rainfall
throughout the year, and with a total
precipitation of 170 mm. The main water
supply is glacier melt water. Kanerjing
has been popular in Xinjiang since the
Han Dynasty and it is still used

today. It is very similar to some water
facilities from Iran, namely Qanat.
(Haidari & Fekete, 2015). The prin-
ciple of Kanerjing is to establish under-
ground tunnels to protect precious
water resources from being quickly
evaporated through soil layers. Usually,
the search for borehole sites starts

at the foothills. The vertical wells

are drilled first, and then the hori-
zontal wells are drilled down below

Legend
Buildings
C——Roads

Rivers
- High : 23.4023

B Low:-19.4376

the diving level. The vertical wells are
connected to form underground water
tunnels from the foot of the moun-
tain to the oasis. The oasis around the
Tarim Basin in Xinjiang is nourished
by these Kanerjing. (Figures 13a-c)

The most important function of the
Kanerjing is to provide a reliable and
clean water resource for agriculture in
Xinjiang through underground canals.
The construction of underground canals
utilizes the difference in terrain and
expands the living space and time of
Xinjiang people by reducing evapo-
ration. In ancient Chinese society, it
was built and used by manpower, and
its development concept of conforming
to the natural environment is worth
learning and applying in today's
water landscape construction.
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Fig. 11a-c:

The Beijing-Hangzhou
Grand Canal (Tang
period) nowadays
and in a map
representation

(Map of the Grand
Canal water course)
from 1884

a 1b e

GEOGRAPHY AND MAP
DIVISION WASHING-
TON, D.C. 20540-4650
USA DCU, HTTP://
HDL.LOC.GOV/LOC.
GMD/G7822GM.
GCT00252)

(SOURCE: PHOTO BY
AUTHORS AND THE
LIBRARY OF CONGRESS,

5.4. Case study no. 4:
The southeast of China
Song Dynasty ancient city, Ganzhou,
Jiangxi Province is located at the middle
and lower reaches of the Yangtze River.
It has been a flood-prone place since
ancient times. Its drainage system is still
in operation. It has been protecting the
ancient city from floods from g75 years
ago to the present day. (Ge & Hu, 2014)
The flood prevention system of the
ancient city of Ganzhou is divided
into three parts, from the inside to
the outside: the reservoir, the water
window, and the city wall. There are 6
pools connected to each other in the
city, which can collect precipitation and
provide water for domestic and other
uses. When the rainwater collected in
the pool in the city is too much, it will

.

ey . -J-.'.:,'at”
AV g, B
4 A

be discharged outside the city through
the water window by the water channel.
The water window design uses only
water pressure to achieve drainage.
Establishing a buffer zone for floods
can ensure that even if the river water
level is higher than the level of the
ancient city when the flood peak arrives,
there will be no backflow. Moreover,
the city wall adopts a bionic design.
The entire wall is elliptical and stream-
lined like a tortoise, so that it can with-
stand the impact of floods. (Figure 14a-f)
The most important flood control
measure of Ganzhou ancient city is the
water window in the city wall. It has
two important functions: to drain the
water in the city and to prevent the
flood from flowing back. The function-
ality of water windows is achieved by
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the interaction of walls, buffers, and
drainage pipes. As shown in the figure,
in normal years, the water level of the
river is low. As the terrain of the inner
city is higher than the riverbed, the
accumulated water in the city will be
discharged into the buffer zone along the
pipeline through the water window, and
a certain amount of water will continue
to be discharged into the river through
the drainage pipeline in the city wall.
When the water level of the river rises
and exceeds the ground level of the city,
the river water will flow back into the
buffer zone along the drainage pipeline.
Since the water window has a special
structure similar to the vein valve in the
blood vessel, when the water level in
the buffer zone exceeds the height of the
water window, it will be automatically

closed under pressure to prevent the
flood from flowing back to the inner city,
so as to ensure the urban drainage and
prevent the flood from flowing back.

6. CONCLUSIONS

The ancient Chinese water resource
utilization model is a logic of harmony
based on the ecological approach of the
water use and management. Summa-
rizing the above examples of water land-
scapes in China, although the climate
has an impact on the use of the water,
the logic of creating various water land-
scapes by Chinese ancestors is indeed
the same, and besides the direct use

of the water - such as drinking, irri-
gation, transport etc - one of the most

84

Legend
Buildings
Green Space

| Roads

Rivers

[ dn7-73s
[ Irss-755
[ss-715
[ 77s-80s
[ s05-845
[ 845 820
[ se0- 925
B 025 - 965

12¢

Fig. 12a-d:
Irrigation canal ‘Du
Jiang Yan, Sichuan
province, Qin period
(SOURCE: PHOTO AND
SKETCH BY AUTHORS)

First divide

important indirect and secondary
advantages of the water management
system is the ecological benefit repre-
sented by different kinds of water uses.
a. Harmonious water-space
relationship
Cleverly using the original topography
to make the most benefit of the
situation. Making full use of the
principle of hydrodynamics that water
flows towards lower places, especially
in diversion, establishment of canals,
flood discharge and prevention of
disasters, which can accurately
reflect.
b. Harmonious dynamic and
static relationship: Circulation
and adaption.
The ancient Chinese realized that
water is an integral part of nature, in

Buffer area

Second divide

Third divide

the process of constant movement,
change and circulation, conforming to
the natural characteristics, making a
good use of the beneficial parts of each
element of the water cycle, applying
the water cycle processes, but not
destroying or blocking them. The
process of water cycle is a symbiotic
relationship.

c. The Harmony of man and

nature: Cohesion

The attitude of the ancient Chinese
towards the natural environment is
awe. The dualism of the ancient
Chinese classified everything in the
world into two parts, yin and yang,
and yin and yang are in a symbiotic
cycle. For example, in nature, moun-
tains can be classified as yang and
water is classified as yin. Men are
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13a

13c

13b

Fig. 13a-c: Kaner
Jing (Karez), Xinjiang
province, Han
period. Map and
sketches of the
Karez Well System.
The karez located
around the city of
Turpan in China's
western region of
Xinjiang, is an
incredible example of
an ancient irrigation
system and the
Uyghur ingenuity
that developed it.

The karez well
system is considered
the greatest Uyghur
engineering
accomplishment
(nicknamed “The
Underground Great
Wall"), and even
today is a marvel to
visit and see
(souRrce:
HTTPS://WwWWw.
FARWESTCHINA.COM/
TRAVEL/TURPAN/
UYGHUR-KAREZ-
WELLS/)

classified as yang, and women are
classified as yin, so everything in the
world is mutually opposed and
interdependent to some extent.
Humans must find a way to live in
harmony with nature.

d. Harmony of time and space:
Achieving balance in both space
and time.

Two thousand years ago, Confucius
said that he was not worried about
want but only about imbalances. With
regard to the temporal and spatial
distribution of China's water
resources, what nature gives us
happens to be unbalanced. Therefore,
the Chinese have been thinking about
the role of time and space in the
course of the construction of water
landscapes.

At present, China is experiencing a
flood breaking the historical records,
and a large number of cities suffer
from water logging and flooding.

For example, in the past 10 years,
Wuhan city which is located in central
China has experienced waterlogging
after heavy rains. And in 2016, there
have been 3 times of extremely large and
continuous precipitation weather with
accumulated precipitation exceeding

soomm in one week. (Chen, 2016)
Excessive urban area and unreasonable
drainage design caused severe urban
waterlogging and economic losses.
What is worth exploring is that the
ancient cities with normal drainage
systems were free from flood disasters.
The Three Gorges Dam in China opened
its floodgate to discharge flood beyond
the critical water level, which aggra-
vated the water level rise in the middle
and lower reaches of the Yangtze River
Basin. With the background of an
abnormal climate, the modern engi-
neering has not achieved the expected
ability to reduce flood risk to once
in 100 years, while Dujiangyan has
continued its function of flood control
and irrigation for thousands of years.
These realities tell us that we need
to learn from traditional wisdom.
Comparing the traditional
construction methods of water
conservancy facilities to the methods
of nowadays, the most significant
difference is that the traditional
water landscape construction uses
the original natural environment as
much as possible, but with some inter-
vention, flood control and irrigation,
the natural process of river movement
can be imitated, and the coexistence of
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humans and nature can be achieved. The

concept of modern water conservancy
facilities is mostly based on interception,
blocking and utilization. When blocking
ariver by dam, the original environ-
mental balance is destroyed. But the
advantage is that power generation
provides clean energy. Therefore, under
the guidance of the traditional harmo-
nious thinking between man and land-
scape, the water landscape construction
is inspired from the perspective of land-
scape ecology. Taking natural water as
the main element, water diversion and
saving can realize the water conservancy
function of irrigation, flood regulation,
power generation and the ecological
effect of water landscapes. (Figure 15)
The Harmony logic of ancient Chinese
water landscapes is of great significance

L » collection

to urban construction, storm water
management, and construction of
water conservancy facilities, with
regard to today's abnormal climate.

Before landscape planning and
construction take place, a baseline
surface analysis must be carried out.
The urban drainage system must have
storage and decentralized units. The
riverside settlements must be designed
to prevent floods and water logging.

At the same time, the existing surface
runoff should not be directly inter-
cepted and built. Use the riverbed

to leave a biological channel.

Water landscape design in arid areas
can focus on the use of groundwater,
and make targeted designs based on the
specific context. @®©

Fig. 14a-f:
‘GanZho, JiangXi
province, Song
period

(SOURCE: PHOTOS

AND SKETCHES BY
THE AUTHORS)

Fig. 15: Inspirational
sketch of traditional
Chinese waterscapes
(SOURCE: SKETCH BY
THE AUTHORS)
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EGY MODSZER A BUDAPESTI
AGGLOMERACIO LEHATAROLASARA

UJ INDIKATOROK, UJ EREDMENYEK?

SZERZO/BY:

INTRODUCTION

The Agglomeration of Budapest consists
of the capital of Hungary and 8o
surrounding settlements, each of these
are located in Pest county. This delimi-
tation has been in force since 1996 and,
as a result, it no longer appropriately
reflects the current and real spatial rela-
tions and processes of Budapest and its
surroundings (Schuchmann & Té6th 2010;
Schuchmann 201g). In 2007 the Devel-
opment Council of the Agglomeration of
Budapest - which has been disbanded by
today - formulated the necessity of rede-
fining the agglomeration (DCAB 2007).
As a result in 2010 and 2014, a statisti-
cally-based method has been published,
however, the results couldn't be put into
practice (Schuchmann & T6th 2010; Téth

HTTPS://DOL.ORG/
10.36249/57.7

2014). In 2019, “Strengthening the coop-
eration between Budapest and its region”
came forward, as the Budapest 2030
program set it as a goal. It was formu-
lated as a criticism that the Act CXXXIX
of 2018 was drafted without rede-

fining the Budapest agglomeration, so

no substantial progress has been made
in this matter since the adoption of the
National Development and Spatial Devel-
opment concept in 2014 (Schuchmann
2019). Even though the National Devel-
opment and Spatial Development defines
“the reinterpretation of the delimitation
of the Agglomeration of Budapest” as a
development policy task, and that the
Long-Term Urban Development Concept
of Budapest formulates ,defining the
new boundaries of the Agglomeration of
Budapest by taking into account spatial

92

Source Definition

A settlement structure, where population growth and significant housing activity can be observed. The

processes that took place in the 1990s indicate that a growing population and housing construction activity.
The processes that took place in the 1990s indicate that the growing population and housing activity is not
typical in the centers, but in the surroundings: for various reasons, the population moves from the centers
to the surroundings as immigration from other areas is directed to those areas, and they build a house there.
Jobs for the active population (the vast majority) are located in the centers. Multifaceted functional
relationships are established between the center and the settlements in its immediate vicinity (workplace-
residence, business-economy, trade-market, education, culture, health, culture, various types of services). As
a result of the intensive agglomeration process, continuous, physically integrated build-up areas are formed
and the settlements are merged. The infrastructure systems cover and unite the entire territory of the
agglomeration (transport, energy supply, public water supply). The settlement structure of the center and its
co-centers, the morphological features, the natural-geographical conditions of the affected area (topographic
features, hydrographic situation) and the territorial-geographical location of the linear infrastructure play a
decisive role in the formation of the settlement structure of the agglomeration. The area of the

Table 2: The most

detailed definitions

for the agglomerati-
on in Hungary

agglomeration is characterized by intensive land use and the relative density of the build-up area. An
Kovécs, Téth (2003) increase in installation height can be observed.”

»A complex of settlements created as a result of the processes of concentration and centralization of

productive forces, in which the developed city stands out from its surroundings and the surrounding

settlements are connected by intensive economic and social life to the central city, and where population
Nemes Nagy (2005) densification can be observed around the central city.”

processes and the results of the 2011
census” as one of the means of imple-
menting the thematic task “Strength-
ening territorial cooperation”. With these
in mind, this study aims to find a delimita-
tion methodology that follows the spatial
processes with sufficient sensitivity and
fits into the development documents.

1. THE CONCEPT AND INTERPRETATION
OF AGGLOMERATION IN HUNGARY

First of all, it is necessary to inter-

pret, understand, and formulate the
concept and scope of an agglomeration,
which sheds light on its basic elements,
processes and shows how an agglomera-
tion works. There are several definitions
for agglomeration, which have come to

light since professionals and scholars
have dealt with this phenomenon in
Hungary. The relevant and the most
detailed definitions are given in Table 1.
Based on the definitions, it can be
stated that agglomeration is charac-
terized by very close relations. The
intensive increase of the build-up areas,
thereby the merge of the build-up areas
plays a main role in the agglomeration,
and as a result of these, the densification
of the population and the increase of
daily commute can be observed. Based
on these, it can be concluded that the
agglomeration is a set of settlements
with the closest demographic and urban
relations organized around the central
core(s), in which the intensive physical
growth of the build-up area and the
merge of settlements are characteristic.
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Budapest 1873-1950

2. THE BRIEF HISTORY OF THE
AGGLOMERATION OF BUDAPEST

The area of Budapest is one of the oldest
inhabited areas in Europe, the histor-
ical significance of which is indisput-
able due to its strategic position and
endowments. The remains of the Roman
Empire, its significant role in the Middle
Ages made this area one of the cultural
centers of the Carpathian Basin and
Europe. In its current name, but not in
its current form, Budapest was estab-
lished in 1873 by merging Buda, Pest,
and Obuda (Perényi 1976) (Figure 1).
After World War II, as a result of
industrialization, Budapest, as the only
city suitable for the establishment of a
major industrial center, started to grow
strongly (Bernat, Bora & Fodor 1973). In
1950, with the administrative unification
of the then Budapest and its suburbs,
the administrative border of the capital -
which is still known today - was created
(Figure 1). In 1960 the government
approved the first General Settlement
Plan by resolution 1027/1960/X.4.,
which managed Budapest and its
surroundings together for the first
time. At that time the surroundings of
Budapest consisted of 64 settlements
located in the capitals 15-kilometer ring.

In 1969 a new delimitation was created
by a comprehensive methodology and
detailed examination, which defined an
active spatial processes based spatial
category and consisted of the capital and
45 settlements in its immediate vicinity
(Figure 1). This methodology has already
taken into account the distribution of
occupations, commuting, the supply
levels, the pace of development, and the
transport connections of the settlements
too, thus the 1971 General Settlement
Plan already included an agglomeration
zone, which based on these indicators
(SPAB 1999). The first plan which named
as Spatial Plan of the Agglomeration

of Budapest made in 1975 and revised

in 1985. In 1996 the Agglomeration of
Budapest was redefined by the Act XXI
of 1996, which described and defined
the extent of the agglomeration still in
force today. This delimitation consisted
of the capital and 78 surrounding settle-
ments. Through the years the number of
the surrounding settlement has numeri-
cally increased to 8o by the separation of
two settlements. In 2005 the Spatial Plan
of the Agglomeration of Budapest has
risen to legal force as a priority area by
the Act LXIV of 2005. During its review
in 2011, the spatial regulations of the
area were tightened, but by then it was

Budapest and its
surroundings
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Fig. 1.: The forming  Table 2: The

of Budapest and its  statistical indicators
surroundings of the 2010 and
1873-1996 2014 methodologies

The indicators of the 2010 methodology

Budapest city center public road accessibility 2009 (min)

Budapest city center public transport accessibility 2009 (min)

The indicators of the 2014 methodology
Change in resident population 2001-2011 (%)

Proportion of dwellings built between 2001 and 2012 as a percentage of
the 2012 housing stock

Proportion of dwellings built between 2000 and 2008 as a percentage of

the 2008 housing stock
Number of cars per 1000 inhabitants 2008 (pcs)

Proportion of employees 2001

Proportion of employees in industry, construction, and services 2001

Proportion of daily commuters to Budapest 2001

Proportion of daily commuters from Budapest compared to local employees

Number of active enterprises per 1000 inhabitants 2007
Change in resident population 2000-2008 (%)

Migration diferrence per 1000 inhabitants 2000-2008
Population density 2009 (person/ km?)

PIT-based income per 1000 permanent residents 2008 (HUF)

very late (Schuchmann 2015). In 2018
the Spatial Plan of the Agglomeration of
Budapest has brought under the scope
of Act CXXXIX of 2018 together with the
National Spatial Plan and the Spatial
Plan of the priority resort area of Lake
Balaton. However, the agglomeration has
not been redefined in any law since 1996.
On the other hand, if we look at some
demographic and economic data -
based on the Central Statistical Office
data - we can see why so important and
actual to redefine the Agglomeration of
Budapest. For the examination, a study
area was delineated which consists of
Budapest and 301 surrounding settle-
ments in an average 50-70-kilometer
ring based on the functional urban area
of Budapest (KSH 2018, UA 2018).
Between 1990 and 2018 the resident
population of Budapest decreased by
more than 250.000 and the surroundings
increased by more than 300.000, thus
the distribution of the resident popu-
lation between Budapest and its
surroundings changed from 60%-40% to

Population density 2011 (person/km?)

PIT-based income per permanent residents 2012 (HUF)

Number of cars per 1000 inhabitants 2012 (pcs)

Proportion of daily commuters compared to resident population 2011
Proportion of active working population 2011

Proportion of employees in industry, construction, and services 2011
Proportion of daily commuters to central settlements 2011

Difference in migration 2001-2011 (%)

1 This data based on the census
databases. The last census was in
2011 in Hungary

52%-48%. The migration difference indi-
cator shows the process well because
the value of this indicator in 2018 in
Budapest was -1,78 %o, and +11,90%o

in the surroundings. The number of
employees decreased by 140,000 in
Budapest and increased by 70,000 in
the surroundings between 1ggo and
2011." The housing stock increased by
115,000 in Budapest and by 175,000 in
its surroundings, thus the resident popu-
lation per dwelling indicator decreased
from 2,52 to 1,91 in Budapest and from
2,81 to 2,53 in its surroundings between
1990 and 2017. Meanwhile, the number
of cars is significantly increased in the
whole area. In this period the number
of cars in Budapest increased by more
than 140,000 and by more than 400,000
in the surroundings, which is a very

big change. Connected to this, the
proportion of commuting employees

is 29,75% from the surroundings to
Budapest in 2011, which means nearly
one from every three employee commute
to Budapest from the surroundings.
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Based on these data we can see how
the base demographic and economic
processes changed from the deline-
ation of the agglomeration and why is it
so important to redefine the agglomer-
ation zone around Budapest these days.

3. ATTEMPTS TO REDEFINE
THE AGGLOMERATION OF BUDAPEST

In 2010 a statistical methodology to rede-
fine the Agglomeration of Budapest has
created by Géza T6th and Péter Schuch-
mann, which included 13 indicators
(Toth & Schuchmann 2010) (Table 2.). It
was revised in 2014 and the indicators
were modified, which are already based
on the data of the 2011 census too (Toth
2014) (Table 2.). These indicators were
derived from Kovacs-T6th's definition.
Based on the 2010 methodology, those
settlements could form the agglom-
eration, which indicators were better
than the average of the study area, their
population increased, the proportion

Budapest

Municipal administrative border (LAU)
D Current border of the agglomeration
The result of 2010 review

The result of 2019 review

Godolld

Jaszberény

Cegléd

of new dwellings as a percentage of
the housing stock in 2008 reached or
exceeded the national average and
the capital was accessible within 25
minutes. As a result, the redefined
agglomeration consisted of the capital
and 85 surrounding settlements (T6th
& Schuchmann 2010) (Figure 2.).

In 2014 the methodology changed a
bit. Those settlements could form the
agglomeration, which complex indicators
were higher than the rural average,
due to the general population loss, the
criteria were not to be characterized by
emigration in the given settlement and
the proportion of daily commuters in the
resident population should be at least
10%. If a settlement did not meet the
criteria but wedged into the area as an
enclave, it had to be part of the agglom-
eration. Thus the Agglomeration of
Budapest consisted of the capital and 117
surrounding settlements (T6th 2014).

The 2014 methodology was revised
in 2019 but has not been published offi-
cially. The indicators did not change but

96

Fig. 2: The results
of the reviews
(2010, 2019)

were updated if new data were available.
The method has changed a bit, those
settlements could form the agglomer-
ation, which complex indicators were
higher than the rural average, the
number of housing construction was
higher than rural average, the capital
was accessible within 35 minutes,
the decrease of the population was
lower than the rural average and the
minimum of 8% of the resident popu-
lation were daily commuter. Thus the
Agglomeration of Budapest consisted
of the capital and 107 surrounding
settlements (T6th 2019) (Figure 2.).

4. THE LACK OF STATISTICAL
INDICATORS

The purely statistical indicators may
show complex statistical differences and
processes, but they can not show the
spatial effects of the processes with suffi-
cient sensitivity. Although statistical
changes have often be linked to some
spatial change, thus these indicators
also have a significant spatial dimension.
In the following, the lack of statistical
indicators are highlighted one by one.
The change of the resident population
an appropriate indicator, as urban
agglomeration is accompanied by an
increase in the population, however in
Hungary the population is decreasing
nationwide, so in this case, this indi-
cator can not show a clear picture
of the real processes by itself.

The proportion of dwellings built is theo-
retically correct, but it does not reflect
the size of the dwellings and the land
occupied by the associated property,
so it is not sensitive to the dimen-
sional properties of the urban sprawl.

The population density shows the
distribution of the resident population
compared to the total administrative
area of the given settlement. Although
administrative areas are very diverse in
size and may contain many non-built-
up areas, which may distort this indi-
cator, while densification occurs in
urban areas, so in this form, this indi-
cator does not provide an appro-
priate picture of spatial processes.

The PIT-based income per permanent
residents and the number of cars per
1000 inhabitants are a quality indi-
cator, which is more suitable for
exploring individual better or less better
sectors rather than determining the
extent of the agglomeration zone.

A high level of commuting is the
basis of an agglomeration, so the
proportion of daily commuters compared
to resident population indicators is
essential. Although, it is not neces-
sarily to be examined in the proportion
to the resident population. There is
a large proportion of people who are
locally employed or who are not even
working and commuting within the
resident population, thus this fact may
distort the values of the indicator.

The proportion of the active workers is an
appropriate indicator, as the central city

attracts and concentrates those who want
to work in its area, but this cannot give a

suitable picture alone, because it does not
show the actual location of the workplace.

The proportion of employees in industry,
construction, and services is not a
necessary indicator. No further segre-
gation within employees is required.
People choose a job based on their moti-
vations and opportunities, wherever
they want or can. Compared to the
country, Budapest also concentrates
a large proportion of jobs, including
jobs in industry, construction, and
services, but a separate analysis of
these is not necessary in terms of
the extent of the agglomeration.

The proportion of daily commuters
compared to the resident population is
reflects the difference between the
workplace and the residence location,
which expresses an attachment to a
center, so the examination of this indi-
cator is necessary, because it may show
relations between the central and
the given surrounding settlement.

The difference in migration can be an
appropriate indicator, in addition to the
decreasing population, but its mistake
is that it does not take into account
the changes in the urban or built-up
area and is not sensitive to urbani-
zation and densification processes.

The time factor, and analyzing availa-
bility within a given time is an inappro-
priate indicator. In several cycles a day,
the distance that can be covered in a
given time varies often depending on the
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The most affected relief categories by urban areas

A*:0-100 S**:0-5; A:0-100 S:5-12

A:100-150 S:0-5; A:100-150 S:5-12; A:100-150 S:12-17; A:100-150 S:17-25

A:150-200 S:0-5; A:150-200 S:12-17; A:150-200 S:17-25
A:200-250 S:0-5; A:200-250 S:5-12; A:200-250 S:12-17
A:250-300 S:0-5; A:250-300 S:5-12

A:300-350 S:0-5; A:350-400 S:0-5

*A = Altitude (m)
**S = Slope (%)

Talabanyaly

traffic, so the indicator is too diverse and
it envisions a too ideal case and does not
take into account the longer commuting
time taken from the constraint.

5. THE NATURAL-GEOGRAPHICAL
CONDITIONS

The biggest lack of statistical method is
that they can not reflect appropriately
to the natural-geographical conditions,
thus their enumeration was not even
part of the agglomeration delimitation
methodologies in Hungary. Even though
the most detailed definition underlying
the natural-geographical conditions
ability to influence the spatial structure.
Four main features were analyzed, that
have a major influence on new build-up

Budapest

Godollo)

Jaszberény’

. Cegléd

Utilization of areas that are

tipically affectedby urban sprawl (%)
0-5
5-10
10-15

15-20.54
> 20.54

D Border of study area

[:I Budapest

Municipal administrative border

areas: the forests, the water surfaces
and wetlands, the altitude and the slope
in the study area which consists of
Budapest and 301 surrounding settle-
ments. This study interprets forest,
water surfaces, and wetlands as
non-buildable areas. For the analysis
of relief conditions, 10 categories were
created based on the altitude and six
categories based on the slope, so 6o
different relief categories were formed
based on their summation. After the
summation, the forests, water surfaces,
and wetland areas had been cut out
from the database, and the remaining
areas were further analyzed. The cate-
gories which most affected by urban
areas were selected (Table 3.). These
categories have been named as the area
that typically affected by urban sprawl.

Table 3: The most  Fig. 4: The results of

3 affected

the new indicators

topographical
categories by urban

3 4 areas

Fig. 3: The
utilization of the
areas that are
tipically affected by
urban sprawl

V.

V+.

After the identification of the areas
that are typically affected by urban
sprawl, the proportion of these areas
by settlement had been identified, and
after that, the proportion of already
built-up areas has been identified in
those areas by settlement. In the case
of the whole analyzed area, this value
was on average 20.54% per settlement
(Figure 3). The existing spatial regula-
tions may further reduce the extent of
buildable areas, thus this proportion
may increase taking them into account.

6. NEW INDICATORS

Based on available data six new indi-
cators have been developed, five new
,urbanization indicators” and one

modified statistical indicator. The anal-
ysis of the extension of land uses and
urban or built-up areas are based on
the CORINE land cover database.

I. Contiguous urban area

This indicator enumerates those settle-
ments in which urban areas are phys-
ically connected to Budapest or are so
close to each other that the 200-meter
buffer zone of their urban areas meet, so
their relative proximity to each other is
very high. Thus, their urban areas could
be said to be connected to the capital.

II. Proportion of urban area

Those settlements are located in the
agglomeration, which has a promi-
nently large urban area, thus more
land is lost from other land uses than
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average, so its presence is more signif-
icant. Accordingly, those settlements
are included in this indicator in which
the proportion of the urban area is
higher than the national average.

III. Urbanization rate

This indicator based on the OECD’s report
named Redefining ,Urban” - A New Way

to Measure Metropolitan Areas (2012). It
highlights the relations between the resi-
dent population and the extent of the
inhabited land. Essentially, it shows the
population density concerning inhab-
ited areas, thus getting rid of the error

of the general population density indi-
cator, which manages the entire admin-
istrative area. The indicator includes
those settlements in which the urbaniza-
tion rate exceeds the national average.

Change in resident population
9 pop Contiguous urban area -
Proportion of built dwellings
Population density | - Proportion of urban area -
PIT-| income I e

l_ 1 — Urbanisation rate ¥
T;;% cars | I >
Proportion of commuters in the resident I — Change of urban area i ()
population I Ic_)
Proportion of active working population | I — g
- — L —— Densification index ) m

Proportion of em ERS iR
¢ uction and services §
|
Proportion of daily commuters 1 | g
. ]
ST T T I __-T Proportion of commuting employees B
=
i or m
Altitude i
Relief Areas that are Utilization i
categories typically flization in
Slope the affected
affected by s
Forests, water surfaces urban sprawl
and wetlands

IV. Change of urban area

Indicators of changes have also been
developed to appropriately illus-
trate the spatial processes. This indi-
cator expresses the extent of the
change in urban areas between 2006
and 2018. This indicator includes
those settlements which values
exceed the national average.

V. Densification index

To express the relations between popu-
lation concentration and change in
inhabited areas, the so-called densifi-
cation index has developed based on
the OECD’s report named Redefining
,2Urban” - A New Way to Measure Metro-
politan Areas (2012). This indicator
shows the extent of the change in the
urbanization rate in a given period,

expressed as a percentage. In this
case, the national average was nega-
tive due to the decrease in the resi-
dent population, so this indicator
includes those settlements which
have a positive densification index.

V+I. Proportion of commuting
employees

Examining the proportion of commuters
is essential because it expresses well
the basic labor market relations and
the attachment to the center. The
ratio within the employees is more
appropriate than the ratio to the resi-
dent population because the driving
force of the agglomeration and the
basis for its formation is the increase
in the distance between the place of
residence and the place of work, not
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necessarily the mobility of the entire
population. In line with Eurostat's func-
tional urban area delimitation meth-
odology, the threshold is set at 15%.

7. RESULTS

In the lights of the examined and
analyzed data, it could be visible, that
the new indicators include the necessary
statistical data and they can add a spatial
dimension to the delimitation method.
According to the results, the five
new indicators can be divided into two
subcategories. The so-called static indi-
cators, which express a state at a given
time, as the contiguous urban area, the
proportion of urban area, and the urban-
ization rate. Furthermore, the so-called

"I"""'I,I‘I

Cegléd

dynamic indicators, which express
processes of change, as the change of
urban area and the densification rate.

Until the compliance with at least
three indicators in a given settlement,
dynamic indicators typically play a key
role and the contiguous urban area
indicator can be found on those settle-
ments which comply with at least three
indicators from five urbanization indi-
cators. In settlements that reach the
threshold of only two or fewer urban-
ization indicators, dynamic indi-
cators play an increasingly small role
and no settlement is affected by the
contiguous urban area indicator.

The comparison of the natural-
geographical condition analysis and
the dynamic indicators shows that the
settlements that have already used the
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largest extent of their areas that are
typically affected by urban sprawl are
also the settlements those affected by
densification and/or an above-average
urban area change. This leads to the
conclusion that there is a direct relation
between changes in dynamic indi-
cators and natural-geographical condi-
tions. Settlements are either barely
able to expand further within their
territory or they have grown to such
an extent that not able to expand
because of the natural barriers.

Furthermore, it can be seen that the
settlements affected by contiguous
urban areas are characterized by the
fact that the utilization of their areas
that are typically affected by urban
sprawl is above average and the densi-
fication index is also positive.

8. CONCLUSION

In conclusion, those settlements could
be considered as part of the agglom-
eration, in which at least three of the
five urbanization indicators reach
the threshold and the proportion of
commuting employees is at least 15%.
There are settlements in the study
area in which urbanization rate or
proportion of urban area does not
reach the national average, however,
the change of urban area is above
average, and also the densification
is positive. Comparing the results of
the natural-geographical analysis and
the dynamic indicators, it can be seen
that they overlap each other largely.
Accordingly, those settlements in
which the proportion of urban area
and urbanization rate are not above
the national average are not neces-
sarily formed because the urbani-
zation processes would not have taken
place or would not be present now and
the expansion or densification of the
settlement area not be problematic.
Simply, their natural-geographical

conditions are such that they prevent
a larger proportion of expansion, so a
significant densification of the existing
urban areas has started, which is
a catalyst for the settlement to be
treated as part of the agglomeration.
To sum up, it is necessary to meet only
three of the five indicators, because it
is not expected that only the settlement
affected by contiguous urban areas will
be delimited and just very few settle-
ments can meet the other four urban-
ization indicator at the same time.
According to this, a settlement is
included in the delimitation in such a
way that its existing values are already
above the national average or their
changes are of such magnitude and
direction that it is essential to treat them
in an agglomeration zone. Therefore,
due to the influence caused by natural-
geographical conditions, non-compliance
with one indicator alone cannot exclude
belonging to the agglomeration zone
in this respect, so due to the different
processes, it is necessary to allow some
room for maneuver within the urbani-
zation indicators. Finally, the last and
mandatory criterion, which connects
the settlement to Budapest is the
proportion of commuting employees
with a threshold of 15%. In this way,
the settlements that are connected
to the capital, are closely related to
it, and have significant urbanization
processes can be delimited (Figure 5).
As a final result the Agglomeration
of Budapest consist of the capital and
o1 surrounding settlements, which is
11 settlement larger than the current
agglomeration in force. Six settle-
ments were excluded: Kisoroszi, Pilis-
szanto, Pilisszentlaszlo, Tok, Vacratot
and Visegrad; and 17 new settlements
were added to the agglomeration
zone: Vacduka, Rad, Penc, Leanyvar,
Martonvasar, Rackeresztur, Szigetcsép,
Szigetszentmarton, Aporka, Inéarcs,
Vasad, Csévharaszt, Péteri, Mende,

Gomba, Siilysap and Dany (Figure 6.). ©
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EGY MODSZER A BUDAPESTI
AGGLOMERACIO LEHATAROLASARA
- U] INDIKATOROK, U]
EREDMENYEK?

Budapest és kornyékének kezelése
tobb évtizedes téma Magyarorszag
térstrukturajaval foglalkozo szakem-
berek kozott. Jelenleg a Budapestet
és a hozza csatlakozo térséget Buda-
pesti Agglomeracidonak nevezziik,
mely 8o telepiilést és a févarost fog-
lalja magéba. Ez lehatarolas 1996 6ta
hatdlyos, azonban mar 2007-ben fel-
mertilt a szakmai igény az agglomera-
ci6 4j hatarainak definidladsara. Ennek
nyoman 2010-ben készilt egy sta-
tisztikai alapi mddszertan e célbdl,
mely 2014-ben és 2019-ben is feliil-
viszgdlatra keriilt, azonban a gya-
korlatba nem kertilt atiiltetésre.

A Budapesti Agglomeracio keze-
lése és szabalyozasa a 2005. évi LXIV.
torvény hatalyba lépésével torvényi
erére emelkedett és elkésziilt a Buda-
pesti Agglomerécié Teriiletrende-
zési Terve is. E tervnek a feliilviszgé-
lata 2011-ben tortént meg, melybe az
el6bb emlitett statisztikai modszer-
tan atuiltetése kudarcha fulladt. 2018-
ban a Magyarorszag és egyes kiemelt
térségeinek tertiletrendezési tervérél
sz0616 2018. évi CXXXIX. torvény hata-
lya alé kertiilt a Budapesti Agglome-
racio és a teriiletrendezési terv ismét
feliilviszgalatra kertilt, de az agglome-
racié Gjradefinidlasa ekkor sem tor-
tént meg, igy ez a 2007 6ta megfo-
galmazott igény megvalositdsa mind-
maig varat magara, annak ellenére is,
hogy a févaros és Pest megye fejlesz-
tési dokumentumaiban mind fejlesz-
tési célként jelenik meg az agglome-
racio uj hatarainak meghatdrozésa.

E tanulmény célja egy olyan leha-
tarolas modszertan lehet6ségének
felvazolasa, mely kell6 érzékeny-
séggel lekoveti a teriileti folyama-

tokat és a fejlesztési dokumentu-
mokban foglalt célkitizéseknek is
megfelel, illetve tillépve a mindosz-
sze statisztikai mutatdkon, 4j mdd-
szereket és eszkozoket alkalmaz a
teriileti folyamatok térbeli vetiileté-
nek megértéséhez és kezeléséhez.

A célok elérése érdekében minde-
nekel6tt tisztazni sziikséges, mit is
tekintlink agglomeraciénak, igy a rész-
letes és kevésebé részletes megha-
tarozasok attekintése utan két defi-
nicid kerilt kivalasztasra, melyek
érdemi indikatorokat irnak le a leha-
tarolas modszertanahoz Magyrorszag
és Budapest tekintetében. Ezt kove-
t6en a Budapest és térségének torté-
nete kertilt attekintésre, hogy érthe-
tok legyenk a lezajlodo folyamatok és
kirajzolodjanak a tendencidk. Majd
az elkésziilt statisztikai médszertan
és azok feliilvizsgalatainak attekin-
tése kovetkezett, hogy a pusztan sta-
tisztikai indikatorok hianyossagai és
erényei felszinre kertiiljenek, igy meg-
értve és megmutatva miért is van sziik-
ség 1j modszerek és eszkozok alkal-
mazasara is egy 21. szdzadi agglome-
racio lehatarolas modszertanba.

Ezek utan késziilt el az el6zoekben
feltart elemekre vald hatast figyelembe
véve a természeti adottsagok (dom-
borzat, lejtémeredekség, erddk, viz-
rajz) elemzése. Az elvi beépithet6ség
és a beépitéssel jellemz6 érintett teri-
letek ezek alapjan korvonalazodtak és
lathato valt, hogy e teriileteken milyen
és mennyi lehetdség van a tovabbi
beépitett tertileti terjeszkedésre.

Végiil 5+1 4j indikator kertilt
leirasra, melyek a 6tvozik a térinfor-
matika és a statisztikai adatok dssze-
hangolasaban rejlo lehetdségeket.

Az egyetlen pusztan statisztikai indi-
kator - ,az ingazok aranya a fog-
lalkoztatottakon beliil” - mellett 6t
urbanizaciés indikator keriilt meg-
allapitasra, melyek a kovetkezok:
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1. Osszefiigg6 telepiiléstest

2. Telepiilési tertilet aranya

3. Urbanizacios rata

4. Telepiilési tertilet valtozasa

5. Stirtisodési index
Az indikatorok eredményeinek 6ssze-
vetésébol 1athato, hogy az urbanni-
zacios indikatorok kozott tovabbi két
alkategoria hatarozhaté meg: a sta-
tikus- (1.,2.,3.) és a dinamikus (4.,5.)
mutatok, melyek eltéré folyamatokat
mutatnak meg a teriileti rendszerben.

Kimutatahato, hogy a dinamikus
mutatok azokon a telepiiléseken jat-
szanak kulcsszerepet, melyek legalabb
harom indikator kiiszobértékét halad-
jak meg. A temrészeti adottsagokkal
valo Osszvetés azt mutatja, hogy a dina-
mikus mutatékkal leginkabb érintett
telepiilések hasznaltak fel legnagyobb
aranyba telepiilési terjeszkedéssel leg-
inkabb érintett teriileteiket, mely meg-
mutatja a dinamikus mutatok és ter-
mészeti adottsagok kozotti dsszefiig-
gést. Tovabba lathaté, hogy azok a
telepiilések, melyek 6sszefliggd telepii-
léstesttel érintettek a leginkabb stirt-
sodo telepiilések és terjeszkedési terii-
letiik kihasznaltsaga is atlag feletti.

Osszegezve az e tanulmanyban fel-
véazolt indikatorok segitségével, akkor
nevezhetd egy telepiilés az agglomera-
cios ovezet részének, ha az 6t urbani-
z4acios indikatorbdl legaldbb harommal
érintett és a Budapestre ingazo foglal-
koztatottjainak ardnya is meghaldja a
15%-ot. gy végs6 eredményként egy
91 teleptilést és a févarost tartalmazd
agglomeracio keriilt lehataroldsra. @
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CSIMA PETER: MIKOVINY SAMUEL
A7 EPITESZ ES TAJALAKITO

SZERZO/BY:

A 2020. elején megjelent konyv a hazai
tajépitészet szakmatorténetének leg-
korabbi id6szakat és legels6 képvise-
16jét mutatja be. Hianypdétlonak mond-
hato, mert bar a szakméban évtizedek
ota mondjuk és tanitjuk, hogy Mikoviny
Samuel kiemelkedd szerepet jatszott a
Karpat-medence tudatos tajalakitdsaban,
a tatai munkdjan kiviil nagyon kevesen
és nagyon keveset tudtunk arrol, hogy
miket is alkotott. A kényvben az eddig
nem publikalt - tajépitészethez, épité-
szethez kothet6 - tervei, alkotasai koziil
is feltart és bemutat néhanyat a szerzo.
Tobb tarsszakma - igy legf6képpen
a térképészet, a banyaszat és a vizépi-
tés - tekinti kiemelked6 képvisel6jének
Mikoviny Samuelt. Az életérél besza-
molé eddigi magyar és szlovak kiadva-
nyok és folydiratcikkek egyikének sem
volt célja azonban épitészeti és tajépi-
tészeti terveinek a bemutatasa. Csima
Péter professzor konyve Mikoviny ilyen
témaju terveit és megvaldsult alkota-
sait tekinti at - azok szakmai elemzé-
sével. 40 kéziratos tervlapot mutat be

HTTPS://DOL.ORG/
10.36249/57.8

- kozottiik eddig ismeretlen, kordbban
nem kozolt rajzokat is - tovdbba néhany
latképet a telepiiléseket taji kornyeze-
tiikkkel egytitt 4brazold rajzok kozil.

A tervrajzok és a tervleirasok meg-
értését segiti, hogy a szerz6 beazono-
sitotta Mikoviny altal tervezett létesit-
mények helyét, felkereste és fotokkal
dokumentélta a megvaldsultak mai alla-
potat. A konyv bemutatja, hogy Miko-
vinyi (mai értelmezés szerint) tajépité-
szeti tervei alapjan, tobbségében az ira-
nyitasaval kivitelezett létesitmények
koziil tébb ma is a tajszerkezet jelen-
t6s eleme. A selmecbdnyai Kdlvdria épité-
szeti-t4ji egylittese ma kiemelten védett
kulturtorténeti emlék, egyben népszert
turisztikai célpont. A Karkdc és Lipot-
vdr kézti it ma is a Mikoviny terve alap-
jan helyreallitott nyomvonalon és tol-
tésen vezet. Megépiilt a Dudvag és a
Vag folyok kozott létesitett patakon
az altala tervezett 6t oldalag, amelyek
kozil kett6é ma is létezik. A selmecbd-
nyai uthdlézat terve és a komdromi colop-
hid nyomvonalterve a mai napig hatéan

meghatarozé volt a két varos telepii-
lésszerkezetének alakuldsdban. A ter-
vei alapjan megvaldsult tdrozétavak, viz-
vezetdk és a selmeci Kalvdria ma Vildg-
orokségi helyszinként az UNESCO 4altal
védetté nyilvanitott egyetemes értékek.
Mikoviny Samuel tervei a taji adott-
sagokat felismerd és azokat hasznosito
kivalé tervez6i képességét igazoljak, a
karpat-medencei tajalakitas torténeté-
nek nagyszerti dokumentumai. Munkas-
sdganak szakmatorténeti jelent6ségét az
épitészet és a tajépitészet teriiletén, ter-
vezési modszereinek bemutatasaval is
alatamasztja a konyv. Tajépitészeti ter-
veinek részletezettsége, grafikai kidol-
gozottsaga, szinezése, jelmagyarazata-
inak felépitése és érthet6sége koradnak
altalanos szinvonalat lényegesen meg-
haladta. A tervezéshez az alaptérképe-
ket a sajat miiszeres felmérései alap-
jan készitette, igy egyesitve hasznosi-
totta foldmeérdi-térképészi és épitészeti
szakmai tudasat. A miiszaki megolda-
sokat a domborzati és a vizrajzi adott-
sagokra alapozva dolgozta ki. Tokéletes
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This book, published at the beginning
of 2020, describes the earliest period
and the first representative of Hungary's
landscape architecture. The book can
be considered as suppletory research
because although we have been saying
and teaching in landscape architec-
ture for decades that Sdmuel Mikoviny
played a prominent role in the conscious
landscape-forming of the Carpathian
Basin, apart from his work in Tata, we
knew very little about what he has
created. In this book, the author has
also revealed and presents some of Miko-
viny's previously unpublished plans and
works, which can be connected to land-
scape architecture and architecture.

Several associate professions, above
all cartography, mining, and hydraulic
engineering, consider Sdmuel Mikoviny
to their excellent representative. None
of the Hungarian and Slovakian publi-
cations and journal articles about his
life was meant to present his architec-
tural and landscape architectural plans
so far. Professor Péter Csima’s book
reviews Mikoviny's completed plans and
works - with their professional analysis.
The author presents 40 manuscripts -
including previously unknown, formerly
unpublished drawings - as well as some
vistas about settlements with their land-
scape environment surroundings.

The understanding of plans and
plan descriptions is helped thereby the
author identified the location of instal-
lations designed by Mikoviny, visited
the completed ones, and documented
with photographs about their current
state. The book shows that based on
Mikoviny’s (according to recent inter-
pretation) landscape architecture
plans, most of the installations, facil-
ities constructed under his direction,

are still significant elements of the land-
scape structure. The architectural and
landscape combination of Calvary in
Selmecbdnya (Banskd Stiavnica) is a
specially protected monument with
historical importance and at the same
time, it is also a popular tourist desti-
nation. The road between Karkoc (Trak-
ovice) and Lipdtvdr (Leopoldov) still leads
on the path and dam restored according
to Mikoviny's plan. The five stream
beds, that he designed on the streams
between Dudvag and V&g rivers have
been constructed; two of them still exist
nowadays. The plan of the road network in
Selmecbdnya (Banskd Stiavnica) and the
path plan of the stakes bridge in Komdrom
have been determinate in the formation
of these two towns’ settlement structure.
Based on his plans, wet basins, aquifers
and the Calvary in Selmecbdanya

are universal values declared by
UNESCO as World Heritage Sites.

The plans of Sdémuel Mikoviny prove
his excellent designer ability in recog-
nizing and utilizing the landscape qual-
ities; these are brilliant documents
of the Carpathian Basin's landscape-
forming history. The book also confirms
the historical significance of his works
in the field of architecture and land-
scape architecture by presenting his
design methods. The level of detail,
graphic elaboration, coloring, structure,
and clarity of legends significantly
exceeded the general standard of his
era. For his plans, he made the basic
maps based on his own instrumental
surveys, thus combining his knowledge
of geometer, cartographer, and architect.
He developed technical solutions
based on the topographic and hydro-
graphic conditions. There is a perfect
harmony between his plans and plan

descriptions and the budgets made for
them, these parts of work complement
and support each other well.

According to the author’s research,
it turned out, that based on our
knowledge, Mikoviny has created
the first local development plan in the
Kingdom of Hungary. He was the first,
who applied the two-scale method of
architectural analysis - for a region and
facility, as well as for the settlement
and facility - and the two-scale method
of landscape analysis and planning.

As a part of his landscape surveys, he
also made archeological analyses, and
presented their results on plans, and
created reports to describe them.

The results of professor Péter Csima
prove that the planning and construction
work of Sdmuel Mikoviny in the Tata-
Almés region between 1746-1747 is an
eminent performance of the conscious
landscape-formation in the 18th century.
According to the planning documents
presented in the book, Mikoviny can be
considered as the planner of the first
landscape plan for the area of current
Hungary. Its plan and implementation
served as a model in many aspects of
forming the landscape of the Carpathian
Basin in the following decades. In the
second half of the century, similar works
were implemented in other parts of the
country to increase the agriculturally
usable lands and to make possible the
multifaceted usage of the landscape. ®

The book was published

by the Construction / Building
Information Center.
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-
1. kép/pict. 1: 3. kép/pict. 3: 4. kép/pict. 4:
1 B 3 Konyvborité / Mikoviny altal Térkép mellékrajz
Book cover tervezett és épitett a miiszeres mérésrél /
4 2. kép/pict. 2: térozété / Reservoir side-plan of
Mikoviny Sdmuel / designed/planned and Instrumental survey
Samuel Mikoviny built by Mikoviny ER RA TUM

Osszhang van a tervrajzai illetve az azok-
hoz készitett tervleirdsok és koltségve-
tések kozott, ezek a munkarészek egy-
mast jol kiegészitik és alatamasztjak.

A szerz6 kutatasai nyoman kide-
riilt, hogy ismereteink szerint Miko-
viny készitette a Magyar Kiralysagban
az elsd telepiilésrendezési tervet. Els6-
ként alkalmazta a kétléptéki - tér-
ségre és épitményre, illetve telepii-
lésre és épiiletre vonatkozo - épité-
szeti vizsgélat valamint a kétléptéka
tajvizsgalat és tervezés modszerét. T4j-
vizsgdlatai keretében régészeti terepi
vizsgéalatokat is folytatott, azok eredmé-
nyeit tervlapokon bemutatta és azok-
rél irdsos jelentéseket készitett.

Csima Péter professzor eredményei
bizonyitjak, hogy Mikoviny Sdmuel Tata-
Almas térségében 1746-1747-ben vég-

zett tervezdi és kivitelezési tevékenysége
a 18. szdzadi tudatos tdjalakitds kima-
gasld hazai teljesitménye. A konyvben
bemutatott tervdokumentumok alap-

jan Mikovinyt a Magyarorszag mai teri-
letére készitett elsd tdjterv készitéjének
tekinthetjiik. Terve és annak megvaldsi-
tasa sok tekintetben mintaként szolgalt
és hatéssal volt a kovetkezo évtizedek-
ben a karpat-medencei tajak alakitasara.
A szadzad masodik felében hamarosan
kovették az orszagban méashol is a hasz-
nosithaté term6foldek novelését és a taj
sokoldalui hasznositasat lehet6vé tevo
hasonl6 munkalatok. @®

A kényv az Epitésiigyi Tdjékoztatdsi
Ko6zpont kiaddsdban késziilt.
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A folyoirat 52., 53., 55-56. szamai-
ban tévesen jelentek meg a cik-
kek DOI azonosit6i. A nyomtatas-
ban megjelentekkel szemben a
helyes DOI azonositok az aldbbiak:

52. Szam:

https://doi.org/10.36249/52.1
https://doi.org/10.36249/52.2
https://doi.org/10.36249/52.3
https://doi.org/10.36249/52.4

53. Szam:
https://doi.org/10.36249/53.1
https://doi.org/10.36249/53.2
https://doi.org/10.36249/53.3
https://doi.org/10.36249/53.4
https://doi.org/10.36249/53.5
https://doi.org/10.36249/53.6
https://doi.org/10.36249/53.7
https://doi.org/10.36249/53.8
https://doi.org/10.36249/53.9
https://doi.org/10.36249/53.10
https://doi.org/10.36249/53.11
https://doi.org/10.36249/53.12

55-56. szam:
https://doi.org/10.36249/55.56.1
https://doi.org/10.36249/55.56.2
https://doi.org/10.36249/55.56.3
https://doi.org/10.36249/55.56.4
https://doi.org/10.36249/55.56.5
https://doi.org/10.36249/55.56.6
https://doi.org/10.36249/55.56.7
https://doi.org/10.36249/55.56.8
https://doi.org/10.36249/55.56.9
https://doi.org/10.36249/55.56.10
https://doi.org/10.36249/55.56.11 @®

In the 52nd, 53rd and 55-56th numbers
of the Journal the DOI identifyers

has been incorrectly published.

Please find the right DOI identi-
fication numbers as follow:

No 52:

https://doi.org/10.36249/52.1
https://doi.org/10.36249/52.2
https://doi.org/10.36249/52.3
https://doi.org/10.36249/52.4

No 53:
https://doi.org/10.36249/53.1
https://doi.org/10.36249/53.2
https://doi.org/10.36249/53.3
https://doi.org/10.36249/53.4
https://doi.org/10.36249/53.5
https://doi.org/10.36249/53.6
https://doi.org/10.36249/53.7
https://doi.org/10.36249/53.8
https://doi.org/10.36249/53.9
https://doi.org/10.36249/53.10
https://doi.org/10.36249/53.11
https://doi.org/10.36249/53.12

No 55-56:
https://doi.org/10.36249/55.56.1
https://doi.org/10.36249/55.56.2
https://doi.org/10.36249/55.56.3
https://doi.org/10.36249/55.56.4
https://doi.org/10.36249/55.56.5
https://doi.org/10.36249/55.56.6
https://doi.org/10.36249/55.56.7
https://doi.org/10.36249/55.56.8
https://doi.org/10.36249/55.56.9
https://doi.org/10.36249/55.56.10
https://doi.org/10.36249/55.56.11 ®
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