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1 THE PROBLEM AND ITS PRINCIPAL BACKGROUND

1.1 CATEGORIES OF ZONALITY AND THE CHANGES IN THE SUPPORT SYS-
TEM OF THE EUROPEAN UNION

The2078/92/EECDecisionof theCAP reform in 1992madeit compulsory to form suchsubsidizingsystems
aswould promotethe integration of envir onmental and landscapeprotection and nature conservation into
the systemof agricultural production for all member states. Whilst, asa consequenceof the liberalization
processin world trade inspiredby the WTO in accordancewith the GATT Agreement(UruguayRound) in
1995,agricultural production will probably be concentratedin thoseareaswhere it is most profitable and
the comparative ecologicaladvantagesare the most favoured. As a consequenceof this one of the main
topicsof thenew WTO discussionsin 1999maybehow can the subsidiesformerly devoted to the producers
dependingon production beconvertedinto subsidiessupporting rural developmentand the non-productive
(i.e. environmental,ecological,social,employment,culturaletc.) functions of agricultur e.

The resettlementprocessof agricultural and rural developmentpolicy of the EU andits adaptationmay
only give advantagesfor Hungaryif thespecialconditions of the differ ent measuresto be taken are precisely
determined i.e. a land-usezonesystemshallbeformedwhich

� completelytakesinto considerationeithertheagriculturalproductionor non-productivepotentialsof differ-
entregions,

� classifiesthedifferentareasof thecountryalongthesecoordinates,and

� appliesdifferentstrategiesfor agriculturalandruraldevelopmentin thedifferentzonesthathavebeenformed
in accordancewith theabovementionedmethods.

1
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Giventhecommonneedfor zonality thatcharacterizesbothnature conservation and agricultur e, thecate-
gories

�
of this systemcanbesummarizedasfollows:

1. Basicnatureconservation zones: areasthatcanbeusedexclusively for specialfunctionsof natureconser-
vationandtotally restrictedfor othertypesof land-use.

2. Buffer zonesof nature conservation and protection zonesfor water bases: areasthat are cultivated
with respectsto theguidelinesfor landscapeandenvironmentalprotection,mainly usedfor environmental,
employment,culturalandrecreationalfunctions.

3. Mixed zones: areasthatcanbeusedfor agriculturalproductionwith specialadditionalprotectivefunctions,
cultivatedby ecologicalandotherextensive-typefarmingsystems,with ESA areasandundisturbedbiotop
network systems.

4. Zonesfor agricultural production: areasthatareusedfor agriculturalproductionin theform of integrated
andsustainableproductionsystems.

5. Non-cultivated land: urbanizedareaswith infrastructural,serviceandindustrialfunctions.

The first thr eecategoriesof the land-usesystemare lik ely to be the main objectivesof the subsidies,
thereforesuchprojectsshouldbedevelopedandinitiatedwhichconformwith thesupportingpriorities.Thefourth
of the above mentionedcategoriesis the zoneof the agricultural production, which is classifiedasa market
competitive category as a result of the GATT-WTO transformationprocess. Dir ect subsidiesfor production
shouldnot be applied. Its comparative ecologicaladvantagesshall be assertedat the market, so only the areas
with thebestagro-ecologicalconditions shallbe involvedin this category. Subsidiescanbetaken into account
only for thesupplementaryfunctions(suchasdevelopmentandmaintenancea biotopenetwork systemoperating
in 7-12% of theagriculturalland,or rural employment,socialandcultural functionsetc.). Theamountof these
subsidieswould dependon the proportion of thesesupplementaryfunctions.

In order to meetthe conditionsof this conceptand to establishthe circumstancesrequired,the Hungarian
targetareasfor thesesubsidiesshallbedetermined,on thebasisof particularanalyses,andthepossiblemethods
for transformingthe land-usesystemshall be worked out. It is necessarynot only for EU-accession,but also
for our own inlanddevelopmentprocess,andfor the increasingneedfor harmonizationin the differentfieldsof
agriculturalproduction,natureconservationandrural development.

1.2 THE LAND-USE PYRAMID

The basicelementsof the conceptthat integrates the land-useand nature conservation in compliancewith
the conditions of the givenregionareshown in Fig. 1.

Figure1: Theland-usepyramid(adaptedfrom Erz,1978)
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I. At thetopof theland-usepyramidarethoseareas- with regionallydifferentsizes- whichshallbeclassified
categoricallyasareasfor natureconservation(i.e. naturereserves,landscapeprotectionareasor basicareas
of biospherereserves). Theseareasare characterizedby the total prohibition of land usefor any other
purposes.

II. The areaswith specialneedfor land uselimitations (suchasthe buffer zonesaroundthe basiczones)are
standingunderneaththeabovementionedcategoryof thepyramid. In thiscaseland-useis restrictedto such
typesof agriculturalproductionwhich lendthemselvesto natureprotection.

III. Beneaththesetwo levels,theareaswith differentlimitations in land-use(suchasprotectionareasof water
catchmentsandbuffer zones)canbe found, wheresemi-intensive productionmay be allowed aswell, so
long asthesecomplywith thegivenlimitations.

IV. Finally, the broadbaseof the pyramid is composedof the zoneof agriculturalproduction,either semi-
intensive or intensive,but in bothcasesit shallbeenvironment-friendly andadjustableto theenvironment
andto theareaof production.Its verticalextentdependson thelocationof thegivenregion (i.e. anareafor
intensiveagriculturalproductionwith highproductioncapacityor areawith highcapacityfor environmental
protectionbut low in agriculturalproduction. The degreeof intensity is determinedby the capacityfor
environmentalprotectionandthesensitivity of thevaluesto beprotected.

2 THE MAIN OBJECTS OF THE STUDY

The realizationof the conceptoutlinedabove i.e. the basic aim in developing Hungary’ s integrated land-use
zonesystemis to developanobjectiveandecologically-basedanalysisin severalrespects,to evaluatethesuitabil-
ity of theseareasfor agriculturalproduction(i.e. agriculturalpotential)andenvironmentalsensitivity, andto make
a comparisonbetweenthesetwo sidesin orderto balancenaturalresources(agriculturalandenvironmentalstan-
dards).The land-usezonesystemcanbedevelopedby comparing the standardsof suitability for agricultural
production and of envir onmentalsensitivity . Thiszonesystemcan:

� give helpto thediscussionson EU-accessionin agriculturalissuesby giving anobjective land-usebaseto
theseissues;

� indicatethepotentialHungariantargetareasof theEU subsidizingsystem;

� beabasisof a regionallydifferentbut harmonizedagricultural, rural and envir onmentalpolicy;

� provideadirectbasein thefield of land-usefor a long-termnational rural developmentconcept;

� can help in the developmentof a sustainable land-use structur e, which is adjusted to the ecological
conditions, andalsoin therealizationof thesustainabledevelopmentin practice.

In October, 1997,the Institute for Envir onmental and LandscapeManagementof the Gdll Universityof
Agriculture (GATE-KTI) andits partnerinstitute,theResearch Institute for Soil Sciencesand Agrochemistry
of theHungarianAcademyof Science(MTA-TAKI) werechargedby theEU-HarmonizationCommitteefor Pro-
tection of Agricultural Environment,Forestry, Bio-farming and Wild productionof the HungarianMinistry of
Agricultureto undertakeexaminationsfor thedevelopmentof Hungary’s land-usezonesystem,by theparticipa-
tion of theinstitutes,ministryofficesandotherinstitutionsinvolvedin theseproblems.Accordingto theseaspects
the following questionsarose. Our taskwas to give the answer or to seekthe answerfor thesequestionsby
giving the information requiredfor decisionmaking.

1. Whatchangescanbe observedin thesuitability of agriculturalproduction,agro-ecologicalstandardsand
environmental(zoological,soil andwaterprotection)sensitivity of Hungary’sarea?

2. How cantheproblemof harmonizingtheland-useof areaswith low agriculturalpotentialor changesin the
degreeof intensityandthelanddemandof environmentalprotectionandnatureconservationbesolved?

3. Whatcategoriescanbedevelopedfor theregionsof thecountrythroughcomparingthesetwo standards?

4. Whereand to what extent can the areaswith protectionpriorities, agriculturalpriorities and the double
prioritiesbefound,i..e. wherecantheprotective,extensiveandintensiveagriculturalzonesbeidentified?
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5. Whataretheeffectsof this categorizationon agriculturalland?

6. Whichagriculturalandarablelandsareto beplacedin theintensivefarmingcategory, wherethereis a need
for decreasingtheintensityof farming,andwherethereis a needfor changesin theland-usesystemor for
theformationof aprotective land-usesystem?

3 DATABASE AND METHODOLOGY OF THE EXAMIN ATIONS

Duringourexaminationswemostlyusedregionaldatabaseswith regardto theenvironment,terrain,soils,climate,
waterresources,living creaturesandtheir species,habitatsandalsotheland-useforms.For theprocessingof this
dataGISmethodswereapplied.

Two of ourdatabases(NECONETandCORINELandCover)will bepresentedin moredetailsafterthelist of
thedatabaseresourcesused,becauseof theirEuropeanconnotations.

3.1 THE DATABASEOF THE EXAMIN ATIONS AND ENVIRONMENTAL FEATURES

3.1.1 Variables and databasesusedfor evaluation and qualification of the suitability for agricultural pro-
duction

A. PARAMETERS OF CONFIGURATION for THE TERRAIN AND SOILS

1. Categoriesof slopes
Resourcedatabase:Hungary’sDigital Databaseof theTerrain,FMI MapDatabase,S=1:100000

2. Degreeof soil value (100point system)
Resourcedatabase:AGROTOPOMap, MTA-TAKI (HungarianAcademyof ScienceResearchInsti-
tutefor Soil SciencesandAgrochemistry),S=1:100000

3. Averagegold-crown valueof arable land
Resourcedatabase:Mapof Settlementdetails(HungarianMinistry of Agriculture)

4. The type and sub-typeof soils
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

5. The physical type of the soil
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

6. Water-managementfeaturesof the soil
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

7. The reactionand lime-contentof the soil
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

8. The organicmatter supply of the soil (t per ha)
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

9. The thicknessof the productive layer
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S=1:100000

B. CLIMA TIC PARAMETERS

1. Energetic potential of agricultural production
Resourcedatabase:Mapdatabaseof DebrecenUniversityof AgriculturalSciencesby GborSzsz

2. Climatic potential of agricultural production
Resourcedatabase:Mapdatabaseof DebrecenUniversityof AgriculturalSciencesby GborSzsz

3. Standard for climatic suitability of corn production
Resourcedatabase:Map databaseof Gdll University of Agricultural Sciences,Institutefor Environ-
mentandLandscapeManagementby Jzsefngyn

4. Climatic standard for the quality of wheatproduction
Resourcedatabase:Map databaseof Gdll Universityof Agricultural Sciences,Institutefor CropPro-
ductionby Mikls Szab
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5. Climatic standard for the quantity of wheatproduction
Resourcedatabase:Map databaseof Gdll Universityof Agricultural Sciences,Institutefor CropPro-
ductionby Mikls Szab

6. Standard for climatic suitability of malting barley production
Resourcedatabase:Map databaseof Gdll Universityof Agricultural Sciences,Institutefor CropPro-
ductionby BalzsAlapy

3.1.2 Featuresand databasesusedfor evaluation of envir onmentalsensitivity

A. FLORA AND FAUNA

1. Hungary’ sareasunder natureconservation
Resourcedatabase:Map databaseby theOffice of NatureConservationof theMinistry for Environ-
mentalProtectionandRuralDevelopment,S=1:100000

2. National EcologicalNetwork (NECONET)
Resourcedatabase:Map databaseby theOffice of NatureConservationof theMinistry for Environ-
mentalProtectionandRuralDevelopment,S=1:500000

3. Regionsrecommendedto qualify assensitive
Resourcedatabase:MME Mapdatabase(by SzabolcsNagy),S=1:100000

4. Ramsari regions
Resourcedatabase:VITUKI Mapdatabase(ResearchInstitutefor Watermanagement),S=1:100000

5. Bird habitats of international importance
Resourcedatabase:MME Mapdatabase(by SzabolcsNagy),S=1:100000

6. Important regionsfor endangeredmeadow bird species
Resourcedatabase:Mapdatabaseby theMME MonitoringCenter, S=1:100000

B. SOIL

1. Degreeof erosionResourcedatabase:MTA-TAKI Mapdatabase,S:1:100000

2. The physical type of the soil
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S:1:100000

3. Quality of clay minerals
Resourcedatabase:MTA-TAKI Mapdatabase(by Pl Stefanovits), S:1:100000

4. The reactionand lime-contentof the soil
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S:1:100000

5. The organicmatter supply of the soil (t per ha)
Resourcedatabase:AGROTOPOMap,MTA-TAKI, S:1:100000

C. WATER

1. Groundwater protectionareas
Resourcedatabase:VITUKI Mapdatabase,S:1:500000

2. Surfacewater protectionareas
Resourcedatabase:VITUKI Mapdatabase,S:1:500000

3.1.3 Databasesof land-useand land cover

A. DatabaseCORINE Land Cover

Resourcedatabase:FMI MapDatabase,S:1:100000

B. Digital databaseof Hungary’ s forestareas

Resourcedatabase:MapDatabaseof theOfficeof Forestryof theMinistry of Agriculture,S:1:20000



Submitted to HEJ. Manuscript no.: ENV-010208-A 6

3.1.4 National EcologicalNetwork (NECONET)

3.2 INFORMA TION PROCESSING METHODS

3.2.1 Stepsof creating the analyzingsystem

Thefollowing stepsand logical order were followedduring the regionalanalysisof thedatabaseslistedabove:

� Theabove mentioned28 envir onmental standardswere classified, all variablesandcategorieshave been
weighted according to their role in the determination of agricultural production and envir onmental
sensitivity , andin the decisionprocessof agriculturalsuitability andenvironmentalsensitivity of the area
in question.For this weightingmethodwe usedtheresultsof our formeranalysesandexaminations(ngyn,
1991),andalsothepriority standardsgivenby certainexpertsandinstitutesthatdevelopedthedatabases.

� The areaof the country wasdivided into 9,3Million 1 hectaresquaresby grid with a cell size(breaking
down) of 100x100metres, thenthe valuesof environmentalfeaturesweredeterminedfor eachhectareof
thecountry, by placingthis grid ontothemap of regionaldistrib ution of thedescribedvariables.By this
method28 valuesof envir onmental featureswereproducedfor eachcell.

� The15 standardsof agriculturalsuitability andthe13 standardsof environmentalsensitivity weresumma-
rized by observation units (1 hectare),then thesevalueswere shown on a map. By this methodeach
hectareof the country was placedon a scaleof agricultural suitability and envir onmental sensitivity
betweenthevaluesof 0 to 99.

� Thevaluesof environmentalsensitivity (VES)weresubtractedfrom thevaluesof theagriculturalsuitability
(VAS) in eachcells,then100wereaddedto thedifference,i.e. (VAS-VES)+100.Thuswederivedscalewith
thevaluesbetween0 and198,wherethevaluesunder100reflectto thedeterminantrole of environmental
sensitivity, thevaluesabove100reflectdeterminantrole of theagriculturalsuitability . At thetwo extremes
of thisscalethewell-determinedareas(agriculturalandenvironmentalareas)canbefound,in themiddleof
thescalethemixed/intermediateareas(areaswith extensive productionlimited by environmentalfeatures)
aresituated.Thevalueswereshown ona summarymap.

� By this summarymap(eitherwith agriculturalandenvironmentalvalues)threescenarioswereworkedout
in orderto developa land-usezonesystemin which

– areaswith avaluelessthan100wererankedinto theprotectionzone,

– areaswith avaluebetween100and120,100and125,and100and130wererankedinto theextensive
agricultural zone, and

– areaswith avaluemorethan120,125and130wererankedinto the intensive agricultural zone.

� Thedistributionof thepresentagriculturalareasandthetotalarablelandwerealsoexamined.

� After all, aproposalwasmadeonthebasisof thesecondscenariofor thedirectionsandscaleof thechanges
in land-use.

3.2.2 Technicalstepsof the analysis

For theanalysiswe applieda variantof theArc/Info (GIS) softwarerunningon a SUN computer. The technical
stepsof theprocessingwereasfollows:

1. Developing the map of slopecategoriesby usingthedigital databaseof theterrainin accordancewith the
following:

a) convertingtheCoverageof thecontourlinesinto TIN;

b) interpolationof theTINs into quadraticGRID, i.e. LATTICE;

c) from theGRID processedin this way, which shows theterraintheArc/Info couldeasilycalculatethe
valueof anglesof theslopes(Map 1. and 2.)

2. Convertion of COVERAGE - GRID (vector-raster). We used100 metresbreakdown, so the sizeof the
territorial unitsusedwere1 hectare.
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3. The completion of operationsbetweencoverages(overlays). The programcarriesout a quick counting
with GRIDs, it is calledMAP ALGEBRA. With its helpwe couldsynthesizetotally differentGRID basic
mapsbearingmainly qualitative information.

4. The colouring of the maps wascarriedout by ArcView 3.0aPC software,for printing an HP DesignJet
650Cplotterwasused.

4 RESULTS

4.1 THE SUITABILITY OF HUNGARY’S LANDMASS FOR AGRICULTURAL PRO-
DUCTION

By summarizingthe nine soil parametersusingGIS methods,Hungary’s mapof standards of soil suitability
for agricultural production wasbuilt up. The processingof the six complex climatic parametersresultedthe
country’s mapof standards of climatic suitability for agricultural production. Statisticaldataof areaswith
differentconditionsaresummarizedin Table 2. and 3.

Standardcategories Total Agricultural land
� 10 0.92 0.11

11- 20 8.17 3.35
21- 30 39.63 36.60
31- 40 35.54 39.29
41- 50 15.44 20.22� 50 0.30 0.43
Total 100.00 100.00

Table2: Suitabilityof soilsfor agriculturalproduction(osztlygyakorisg%)

Standardcategories Total Agricultural land
� 10 14.07 9.76

11- 20 63.16 63.45� 20 22.77 26.79
Total 100.00 100.00

Table3: Climatic suitability for agriculturalproduction(osztlygyakorisg%)

By combiningthe standardsof climatic andsoil suitability - i.e. by summarizingthe weightedvaluesof the
15 characteristics- the country’s map of suitability for agricultural production wasdeveloped(Map 1). The
statisticalevaluationof thismapis shown in Table 4.

On thegroundsof this tableandthemap,whenmeasuringonascalebetween0 and99, it canbestatedthat35
% of Hungary’stotal landand43% of its totalagriculturallandhaveexcellentqualitiesfor agriculturalproduction.

4.2 THE ENVIRONMENTAL SENSITIVITY OF HUNGARY’S AREA

The13parameters- with regardto floraandfauna,soil andwaterbases- usedfor theestimationof environmental
sensitivity weresummarizedby groups.Themapsof environmentalsensitivity of thecountrywith respectto flora
andfauna,soilsandwaterbasesweredeveloped,with statisticalevaluationshown in Table 5, 6 and 7.

By combiningthe 13 parameters,the map of synthetic envir onmental sensitivity of Hungary’ s landmass
wasdeveloped(Map 2). Thestatisticalevaluationof this mapis summarizedin Table 8.

On thegroundsof this tableandthemap,whenmeasuringonanenvironmentalsensitivity scalebetween0 and
99, it canbestatedthat21-22% of Hungary’stotal landandnearly13% of its totalagriculturallandis situatedon
definitelysensitive land.
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Standardcategories Total Agricultural land
� 10 0.00 0.00

11- 20 1.20 0.16
21- 30 5.52 1.63
31- 40 18.79 14.10
41- 50 39.23 40.84
51- 60 21.03 24.39
61- 70 13.60 18.01� 70 0.63 0.87
Total 100.00 100.00

Table4: Hungary’ssuitability for agriculturalproduction(osztlygyakorisg%)

Standardcategories Total Agricultural land� 10 65.75 74.63
11- 20 24.28 19.20
21- 30 7.75 5.22
31- 40 2.00 0.89� 40 0.22 0.06
Total 100.00 100.00

Table5: Environmentalsensitivity with respectto living creatures(asa percentagefor eachclass)

Standardcategories Total Agricultural land
� 10 22.52 25.59

11- 20 69.09 67.76� 20 8.39 6.65
Total 100.00 100.00

Table6: Environmentalsensitivity with respectto soil types(asapercentagefor eachclass)

Standardcategories Total Agricultural land
� 10 69.66 75.05

11- 20 27.95 24.20� 20 2.39 0.75
Total 100.00 100.00

Table7: Environmentalsensitivity with respectto waterbases(asa percentagefor eachclass)

Standardcategories Total Agricultural land
� 10 1.08 1.48

11- 20 17.32 22.86
21- 30 29.02 33.61
31- 40 31.42 28.82
41- 50 14.17 10.26
51- 60 5.27 2.49
61- 70 1.57 0.45� 70 0.15 0.03
Total 100.00 100.00

Table8: Environmentalsensitivity of Hungary’sarea(asapercentagefor eachclass)
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4.3 COMBIN ATION OF THE STANDARDS OF AGRICULTURAL SUITABILITY AND
ENVIRONMENTAL SENSITIVITY

Fig. 5. shows the distribution of the 9,3 million territorial units in the coordinatesystemof value scalesfor
environmentalsensitivity andagriculturalsuitability.

A very importantconclusioncan be drawn from this figure, not only a methodologicalquestion,but also
a questionof rural developmentandzonality, namelythat in the vastmajority of the areas,an increaseof the
agriculturalpotentialgoestogetherwith a decreasein environmentalsensitivity. By thecombinationof thesetwo
considerations,mostof theareascanbeclassedinto thegivenzonewithout any modifying of theagriculturaland
environmentalconsiderations.In otherwordsthe envir onmentaland agricultural interestsin mostof the areas
are not in conflict, thesetwo considerationscan be combined well in a common zonesystemof land- use,
and can be consideredasregionally compatible.

Figure5: Distributionof areason a scaleof environmentalsensitivity andagriculturalsuitabilityvalues

By the combinationof the valuesof environmentalsensitivity andagriculturalsuitability performedby the
methodsmentionedearlier, weproducedthebasicmap of zonality for Hungary’ sarea, which incorporateseach
hectaresof thecountryonascaleof environmentalsensitivity andagriculturalsuitability, with thevaluesbetween0
and198(Map 3.). Thestatisticalevaluationof thismapandtheregionalproportionof its categoriesis summarized
in Table 9.

On the groundsof this mapandthis table, it canbe statedthat for more than20 % of the total land of the
countryandfor about12 % of thetotal agriculturallandtheenvironmentalsensitivity far exceedstheagricultural
potentialof thearea.

4.4 LAND-USE SCENARIOS AND EXAMPLES FOR ZONALITY

By using of the basiczonality map (thescalebetween0 and198)presentedin thepreviouschapterthe borders
of the land-usezonesfor protection,extensiveagricultural production and intensiveagricultural production
may be drawn at differ ent values. Thr ee scenarioswereestablishedas examplesfor utilizing the land-use
zones.
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Standardcategories Total Agricultural land
� 60 0.42 0.04

61- 70 1.09 0.10
71- 80 2.06 0.56
81- 90 5.84 2.53
91 - 100 11.78 7.96
101- 110 18.99 16.76
111- 120 18.33 19.44
121- 130 15.08 17.91
131- 140 12.33 15.62
141- 150 10.18 13.65
151- 160 3.88 5.42� 160 0.01 0.01

Total 100.00 100.00

Table9: Thepositionof Hungary’sareasona scaleof environmentalsensitivity andagriculturalsuitability ( %)

4.4.1 First scenario

In caseof thefirst scenariowesupposedthattheareaswith thevaluesunder100pointsareto beprotectionzones,
areasbetween100and120pointsareto bezonesfor extensiveagriculturalproduction,andthoseareaswith more
than120pointsareto bezonesfor intensiveagriculturalproduction.Thezonemapdeterminedby thisassumption
is shown in Map 4. Thestatisticalevaluationof this mapis summarizedin Table 10 and 11.

On thebaseof this datanot only the total areaof the differ ent zonescanbedetermined,but alsotheir exact
placement. The possibility for further analysesaroseby comparingthis zonemapwith the presentsituationof
Hungary’sagriculturalland. For this purposeof this analysiswe usedtherequiredoverlays(coverages)from the
CORINE Land Cover database. Whenremoving the areasof non-agriculturalland from the total areaof the
zones,it canbestatedthatnearly4 % of Hungary’sagricultural land (about230000hectares)canbeclassedinto
theprotectionzone,morethan26 % (about1,6million hectares)into thezoneof extensive production,andmore
than70% (about4,3million hectares)into thezoneof intensiveproduction.

Land-use-zone Total Agricultural land
Protectionszones(%) 10.36 3.73

Zonesfor extensiveagriculturalproduction(%) 31.80 26.15
Zonesfor intensiveagriculturalproduction(%) 57.84 70.12

Total 100.00 100.00

Table10: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(First scenario)

Land-use-zone Total Agricultural land
Protectionszones(ha) 963602 228148

Zonesfor extensiveagriculturalproduction(ha) 2958579 1601202
Zonesfor intensiveagriculturalproduction(ha) 5380819 4292650

Total 9303000 6122000

Table11: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(First scenario)

4.4.2 Secondscenario

In thecaseof thesecondscenariowe supposedthattheareaswith thevaluesunder100pointsareto beprotection
zones,areasbetween100 and125 pointsareto be zonesfor extensive agriculturalproduction,andthoseareas
with morethan125pointsareto bezonesfor intensiveagriculturalproduction.Thezonemapdeterminedby this
assumptionis shown in Map 5. Thestatisticalevaluationof this mapis summarizedin Table 12 and 13.
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Land-use-zone Total Agricultural land
Protectionszones(%) 10.38 3.74

Zonesfor extensiveagriculturalproduction(%) 41.15 35.88
Zonesfor intensiveagriculturalproduction(%) 48.47 60.37

Total 100.00 100.00

Table12: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(Secondscenario)

Land-use-zone Total Agricultural land
Protectionszones(ha) 966095 229257

Zonesfor extensiveagriculturalproduction(ha) 3827954 2196834
Zonesfor intensiveagriculturalproduction(ha) 4508952 3695909

Total 9303000 6122000

Table13: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(Secondscenario)

Whenremoving the areasof non-agriculturalland from the total areaof the zones(Map 7), it canbe stated
thatnearly4 % of Hungary’sagricultural land (about230000hectares)canbeclassedinto theprotectionzone,
morethan35% (about2,2million hectares)into thezoneof extensiveproduction,andmorethan60% (about3,7
million hectares)into thezoneof intensiveproduction.

4.4.3 Third scenario

In caseof thethird scenariowesupposedthattheareaswith thevaluesunder100pointsareto beprotectionzones,
areasbetween100and130pointsareto bezonesfor extensiveagriculturalproduction,andthoseareaswith more
than130pointsareto bezonesfor intensiveagriculturalproduction.Thezonemapdeterminedby thisassumption
is shown in Map 6. Thestatisticalevaluationof this mapis summarizedin Table 14 and 15.

Land-use-zone Total Agricultural land
Protectionszones(%) 10.38 3.74

Zonesfor extensiveagriculturalproduction(%) 49.85 45.62
Zonesfor intensiveagriculturalproduction(%) 39.77 50.64

Total 100.00 100.00

Table14: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(Third scenario)

Land-use-zone Total Agricultural land
Protectionszones(ha) 966095 229257

Zonesfor extensiveagriculturalproduction(ha) 4637129 2792697
Zonesfor intensiveagriculturalproduction(ha) 3699776 3100046

Total 9303000 6122000

Table15: Suggestionfor thedevelopmentof a land-usezonesystemin threecategories(Third scenario)

Whenremoving the areasof non-agriculturalland from the total areaof the zones(Map 7), it canbe stated
thatnearly4 % of Hungary’ sagricultural land (about230000hectares)canbeclassedinto theprotectionzone,
morethan45% (about2,8million hectares)into thezoneof extensiveproduction,andmorethan50% (about3,1
million hectares)into thezoneof intensiveproduction.

4.4.4 Qualification of the presentsituation of arable land

Thecountry’s arablelandis about4,7 million hectares.Whencomparingthis areawith thescalesof agricultural
suitability andenvironmentalsensitivity shown in theMaps1 and2, by usingtheCORINELandCoverdatabase,
wederivedtheresultssummarizedin Table 16.
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Standardcategories Agricultural suitability Environmentalsensitivity
% 1000ha % 1000ha

� 10 0.00 0.0 1.83 86.3
11 - 20 0.09 4.2 26.86 1266.2
21 - 30 1.19 56.1 36.02 1698.0
31 - 40 11.61 547.3 25.56 1204.9
41 - 50 37.65 1774.8 7.78 366.7
51 - 60 26.57 1252.5 1.61 75.9
61 - 70 21.80 1027.7 0.33 15.6� 70 1.09 51.4 0.01 0.5
Total 100.00 4714.0 100.00 4714.0

Table16: Agricultural suitability andenvironmentalsensitivity of arableland

It canbestatedon thebaseof thedatashown in this table,thatnearly50 % of ourcountry’sarablelandhasan
outstandingagriculturalpotential,which meansthat its agriculturalsuitability is above theaverage.But it is also
hasto bepointedout, thatabout10 % of thearablelandis situatedon areasespeciallysensitive to environmental
disturbance.Whencomparingthe country’s arableland with the commonstandardvaluemap,we get the data
shown in Table 17.

Standardcategories % 1000ha� 60 0.01 0.5
61- 70 0.07 3.3
71- 80 0.32 15.1
81- 90 1.61 75.9
91 - 100 6.03 284.3
101- 110 13.50 636.4
111- 120 18.29 862.2
121- 130 18.99 895.2
131- 140 17.76 837.2
141- 150 16.54 779.7
151- 160 6.85 322.9� 160 0.02 0.9

Total 100.00 4714.0

Table17: Hungary’sarablelandon a scaleof environmentalsensitivity andagriculturalproduction

Land-usezone Scenarios
1 2 3

Protectionzones(1000ha) 111.3 111.3 111.3
Zonesfor extensiveagriculturalproduction(1000ha) 981.3 1408.9 1860.5
Zonesfor intensiveagriculturalproduction(1000ha) 3621.4 3193.8 2742.2
Total 4714.0 4714.0 4714.0

Table18: Thedistributionof arablelandin thesupposedland-usezonesystemwith threecategories(summary)

Table 18. summarizesthedataabouttheproportionof arablelandwithin theprotectionzone,andthezones
for extensive andintensive agriculturalproduction.in thecaseof differentscenarios.Map 8. shows theregional
distribution in thecaseof thesecondscenario.

Dependingon thedifferentlimiting valuesof thethreezonesin caseof thedifferentscenarios,thelandwhich
mayremainin thezoneof intensiveproductionwill bebetween2,7million and3,6million hectares.

After gettingtheseresultswecanexamine- with thearablelandasanexample-theplanningproblemsof given
areasin caseof changesin land-useand the degreeof intensity. For thepurposesof theseexaminationswe can
usethepreviouslydeterminedstandardvaluesandthelimiting valuesof thesecondscenario.
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4.4.5 Possiblechangesin land-use

When planning the degreeandthe directionof changesof the arableland, a possiblestartingpoint canbe the
standard scaleof agricultural suitability and envir onmentalsensitivity .

The main elementof our conceptwas to take the areaswhich presentthe worst casevalueson this scale
asa possibleareafor afforestation. We chosethoseareasfrom thecountryandcountywide afforestationplan
developedby thePlanningOfficeof Green-beltAreasof thePilis ForestParkCo.,whichweresituatedin thelower
regionsof thescale.Theplannedareaof theforestland(762000hectares)wasdeterminedthroughascalerelating
to thewholeareaof thecountryandalsofrom theworstagriculturallandsaccordingto thosevaluesgivenby the
differentcounties.The afforestationplans madeby usingthesetwo methodsareshown in the Map 9 and 10.
Whencomparedto thepresentdataof coverage,it canbestatedthattheafforestationplanaffects533000hectares
of theworstqualitygrassland,and229000haof theworstqualityarablelandfrom thepresentsizeof agricultural
land.

Fromthenearly5,3million hectaresof remainingagriculturallandabout260000hectaresis usedfor horti-
cultural crops,fruits and grapes, and615000hectaresis usedfor the remaininggrassland. After theconver-
sionof the762000hectaresof landof theworstquality into forest,theplanningof the new areasof grassland
succeeded.For this purposethoseareasweretaken into considerationwhich hadthenext smallestagricultural
potential valuesand the greatestvaluesof envir onmental sensitivity . The total sizeof this areawas788000
hectares.This areareducedthetotal areaof arableland(Map 11).

Assumingthesecondscenario,and its limiting value of 125,500000hectaresof landfrom the remaining
3.7 million hectaresof arable land would be usedin the zoneof extensive production,as extensive arable
land. The areaof the remaining3,2 million hectareswith the greatestagricultural potential and smallest
envir onmental sensitivity valueswill representthe areaof intensive arable land (Map 12). Thenew land-use
structureis illustratedin Map 13, its datais summarizedin Table19.

Landuse area(1000hectares)
present accordingto 2nd

scenario
Arableland - 3194

intensive: - 503
extensive: 4714 3697

total:
Horticultural 260 260
crops+fruits+grapes
Grass realdata: - 615

plan(new): - 788
total: 1148 1403

TotalAgricultural Land 6122 5360
Forests actualdata: - 1828

planned(new): - 762
total: 1828 2590

ReedsandFishfarms 68 68
TotalAgricultural Area: 8018 8018
Non-cultivatedLand: 1285 1285
TotalLand: 9303 9303

Table19: Changesin theland-usestructureandin thesizeof theirareaasa resultof thesecondscenario

In orderto realizethe secondscenariothe following conversionshadto be madefor the developmentof the
land-useratiodeterminedthroughthis scenario:

� a conversionof 533000hectaresof grassland� into forest,

� a conversionof 229000hectaresof arableland � into forest,

� a conversionof 788000hectaresof arableland � into grassland,and

� a conversionof 503000hectaresof intensivearableland � into extensivearableland
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This conversionwouldaffect roughly2 million hectaresof land,thatmeans25 % of thetotal agriculturalland
of the� countryand21 % of its total land.
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5 Appendix: Maps

Map1:Agricultural suitability of Hungary

Map2: Environmentalsensivity of Hungary
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Map3:Positionof theHungarianareason theagriculturalsuitability - environmentalsensivity scale

Map4:Proposalfor establishinga threecategory landusezonationsystem(proposal1.)
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Map5:Proposalfor establishinga threecategory landusezonationsystem(proposal2.)

Map6:Proposalfor establishinga threecategory landusezonationsystem(proposal3.)
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Map7:Proposalfor establishinga threecategory landusezonationsystemfor agriculturalareas(proposal2.)

Map8: Proposalfor establishinga threecategory landusezonationsystemfor arablelands(proposal2.)
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Map9:Areasto beconsideredfor afforestationbasedon thenationallevel region ranking

Map10:Areasto beconsideredfor afforestationbasedon thecountrylevel region ranking
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Map11:Areasto beconsideredfor pature/meadow landbasedon thenationallevel region ranking

Map12:Areasto beconsideredfor extensiveandintensiveplough-land
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Possibleregiondistributionof differentcultivationmethodsbasedon theenviro/agrovaluescale

.


