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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

The 2078/92/EEMecisionof the CAP reform in 1992madeit compulsoryto form suchsubsidizingsystems
aswould promotethe integration of environmental and landscapepr otection and natur e consewation into
the systemof agricultural production for all member states Whilst, asa consequencef the liberalization
processin world trade inspiredby the WTO in accordancewith the GATT Agreement(Uruguay Round)in
1995, agricultural production will probably be concentratedin thoseareaswhere it is most profitable and
the comparative ecologicaladvantagesare the most favoured. As a consequencef this one of the main
topicsof the new WTO discussionsn 1999 may be how can the subsidiesformerly devotedto the producers
dependingon production be corvertedinto subsidiesupporting rural developmentand the non-productive
(i.e. environmental ecological social,employment,cultural etc.) functions of agricultur e.

The resettlementprocessof agricultural and rural developmentpolicy of the EU andits adaptatiormay
only give advantagesor Hungaryif the specialconditions of the differ ent measuresto be taken are precisely
determinedi.e. aland-usezonesystemshallbeformedwhich

¢ completelytakesinto consideratioreithertheagriculturalproductionor non-productive potentialsof differ-
entregions,

¢ classifieghedifferentareasf the countryalongthesecoordinatesand

o appliedifferentstratgiesfor agriculturalandruraldevelopmenin thedifferentzoneghathave beenformed
in accordancevith theabove mentionednethods.



Giventhe commonneedfor zonality thatcharacterize®oth nature consewation and agricultur e, the cate-
goriesof this systemcanbe summarizedsfollows:

1.

5.

Basicnature consewration zones areashatcanbe usedexclusively for specialfunctionsof natureconser
vationandtotally restrictedfor othertypesof land-use.

. Buffer zonesof nature consewation and protection zonesfor water bases areasthat are cultivated

with respectgo the guidelinesfor landscapandernvironmentalprotection,mainly usedfor ervironmental,
employment,culturalandrecreationafunctions.

. Mixed zones areaghatcanbeusedfor agriculturalproductionwith specialadditionalprotective functions,

cultivatedby ecologicalandotherextensive-typefarmingsystemswith ESA areasandundisturbediotop
network systems.

. Zonesfor agricultural production: areaghatareusedfor agriculturalproductionin theform of integrated

andsustainablgroductionsystems.

Non-cultivated land: urbanizedareaswith infrastructural serviceandindustrialfunctions.

The first three categoriesof the land-use systemare likely to be the main objectives of the subsidies
thereforesuchpr ojectsshouldbedevelopedandinitiatedwhich conformwith the supportingpriorities. Thefourth
of the above mentionedcategoriesis the zone of 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 comparatie ecologicaladvantagesshall be assertecht the market, so only the areas
with the bestagro-ecologicalconditions shall beinvolvedin this category. Subsidiescanbetakeninto account
only for the supplementarjunctions(suchasdevelopmentandmaintenance biotopenetwork systemoperating
in 7-12 % of the agriculturalland, or rural employment, socialand cultural functionsetc.). The amountof these
subsidiesvould dependon the proportion of thesesupplementaryfunctions.

In orderto meetthe conditionsof this conceptandto establishthe circumstancesequired,the Hungarian
targetareador thesesubsidieshall be determinedpn the basisof particularanalysesandthe possiblemethods
for transformingthe land-usesystemshall be worked out. It is necessarynot only for EU-accessionbut also
for our own inland developmentprocessandfor the increasingneedfor harmonizatiorin the differentfields of
agriculturalproduction natureconserationandrural development.

1.2

THE LAND-USE PYRAMID

The basicelementf the conceptthat integratesthe land-useand nature consewation in compliancewith
the conditions of the givenregionareshavn in Fig. 1.
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Figurel: Theland-usepyramid (adaptedrom Erz,1978)



I. At thetop of theland-usgpyramidarethoseareas with regionally differentsizes- which shallbeclassified
catgyorically asareador natureconsenration(i.e. natureresenes,landscap@rotectionareasor basicareas
of biosphereresenes). Theseareasare characterizedy the total prohibition of land usefor ary other
purposes.

Il. The areaswith specialneedfor land uselimitations (suchasthe buffer zonesaroundthe basiczones)are
standingunderneatlthe abose mentionedcategory of the pyramid. In this casdand-usds restrictedo such
typesof agriculturalproductionwhich lendthemselesto natureprotection.

lll. Beneaththesetwo levels,the areaswith differentlimitationsin land-use(suchasprotectionareasof water
catchmentsand buffer zones)can be found, wheresemi-intensie productionmay be allowed aswell, so
long asthesecomplywith thegivenlimitations.

IV. Finally, the broadbaseof the pyramid is composedof the zone of agricultural production,either semi-
intensive or intensie, but in both casest shallbe environment-friendly andadjustabldo the ernvironment
andto theareaof production.lts verticalextentdependon thelocationof the givenregion (i.e. anareafor
intensive agriculturalproductionwith high productioncapacityor areawith high capacityfor ervironmental
protectionbut low in agriculturalproduction. The degreeof intensity is determinedby the capacityfor
ervironmentalprotectionandthe sensitvity of thevaluesto beprotected.

2 THE MAIN OBJECTS OF THE STUDY

The realizationof the conceptoutlinedabove i.e. the basicaim in developing Hungary’ s integrated land-use
zonesystemis to developanobjective andecologically-basednalysisin severalrespectsto evaluatethe suitabil-
ity of theseareador agriculturalproduction(i.e. agriculturalpotential)andervironmentalsensitvity, andto make
a comparisorbetweerthesetwo sidesin orderto balancenaturalresourcegagriculturalandervironmentalstan-
dards).The land-usezonesystemcanbedevelopedby comparing the standardsof suitability for agricultural
production and of envir onmental sensitvity . This zonesystemcan:

¢ give helpto thediscussionson EU-accessiorin agriculturalissuesby giving anobjective land-usebaseto
theseissues;

indicatethe potentialHungariartar getareasof the EU subsidizingsystem

be abasisof aregionally differentbut harmonizedagricultural, rural and ervironmentalpolicy;

provide adirectbasen thefield of land-usefor along-termnational rural developmentconcept

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

In October 1997,the Institute for Environmental and LandscapeManagementof the Gdll University of
Agriculture (GATE-KTI) andits partnerinstitute,the Reseach Institute for Soil Sciencesand Agrochemistry
of the HungarianAcademyof Scienc MTA-TAKI) werechagedby the EU-HarmonizatiorCommitteefor Pro-
tection of Agricultural Environment, Forestry Bio-farmingand Wild productionof the HungarianMinistry of
Agricultureto undertale examinationsor the developmentof Hungarysland-usezonesystem by the participa-
tion of theinstitutes ministry officesandotherinstitutionsinvolvedin theseproblems.Accordingto theseaspects
the following questionsarose Our taskwasto give the answer or to seekthe answerfor thesequestionsby
giving the information requiredfor decisionmaking.

1. Whatchangesanbe obsenedin the suitability of agriculturalproduction,agro-ecologicalstandardand
ervironmental(zoological,soil andwaterprotection)sensitvity of Hungarysarea?

2. How cantheproblemof harmonizingthe land-useof areaswith low agriculturalpotentialor changesn the
degreeof intensityandthelanddemandof ervironmentalprotectionandnatureconserationbe solved?

3. Whatcateyoriescanbe developedfor the regionsof the countrythroughcomparingthesetwo standards?

4. Whereandto what extent can the areaswith protectionpriorities, agricultural priorities and the double
prioritiesbefound,i..e. wherecanthe protective, extensize andintensive agriculturalzonesbeidentified?



5. Whataretheeffectsof this categorizationon agriculturalland?

6. Which agriculturalandarablelandsareto beplacedin theintensve farmingcategory, wherethereis aneed
for decreasinghe intensity of farming,andwherethereis a needfor changesn the land-usesystemor for
theformationof a protective land-usesystem?

3 DATABASE AND METHODOLOGY OF THE EXAMIN ATIONS

During our examinationave mostlyusedregionaldatabasewith regardto theernvironment terrain,soils, climate,
waterresourcedljving creatureandtheir specieshabitatsandalsothe land-useorms. For the processingf this
dataGIS methodswereapplied.

Two of our databaseENECONETandCORINELand Cover) will be presentedn moredetailsafterthelist of
thedatabaseesourcesised becaus®f their Europearconnotations.

3.1 THE DATABASE OF 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
ResourcalatabaseHungarys Digital Databasef the Terrain,FMI Map DatabaseS=1:100000
2. Degreeof soil value (100point system)
Resourcadatabase AGROTOPOMap, MTA-TAKI (HungarianAcademyof ScienceResearchnsti-
tutefor Soil ScienceandAgrochemistry) S=1:100000
3. Averagegold-crown value of arable land
ResourcalatabaseMap of Settlementetails(HungarianMinistry of Agriculture)
4. The type and sub-type of soils
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000
5. The physicaltype of the soll
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000
6. Water-managementfeaturesof the soil
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000
7. The reactionand lime-content of the soil
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000
8. The organic matter supply of the soil (t per ha)
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000
9. The thicknessof the productive layer
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S=1:100000

B. CLIMA TIC PARAMETERS

1. Energetic potential of agricultural production
ResourcalatabaseMap databasef Debrecerlniversity of Agricultural Sciencedy GborSzsz

2. Climatic potential of agricultural production
ResourcalatabaseMap databasef DebrecerlUniversity of Agricultural Sciencedy GborSzsz

3. Standard for climatic suitability of corn production
ResourcedatabaseMap databasef Gdll University of Agricultural Sciences|nstitutefor Erviron-
mentandLandscapdlanagemenby Jzsefngyn

4. Climatic standard for the quality of wheat production

ResourcalatabaseMap databas@f Gdll University of Agricultural Sciences|nstitutefor Crop Pro-
ductionby Mikls Szab



5. Climatic standard for the quantity of wheat production

ResourcalatabaseMap databas@f Gdll University of Agricultural Sciences|nstitutefor Crop Pro-
ductionby Mikls Szab

6. Standard for climatic suitability of malting barley production

ResourcalatabaseMap databasef Gdll University of Agricultural Sciences|nstitutefor Crop Pro-
ductionby BalzsAlapy

3.1.2 Featuresand databasesusedfor evaluation of ernvir onmental sensitvity

A. FLORA AND FAUNA

1. Hungary’ sareasunder nature consewvation

ResourcalatabaseMap databasédy the Office of NatureConseration of the Ministry for Environ-
mentalProtectionandRural Development S=1:100000

2. National EcologicalNetwork (NECONET)

ResourcadatabaseMap databasédy the Office of NatureConseration of the Ministry for Environ-
mentalProtectiorandRural Development S=1:500000

3. Regionsrecommendedo qualify assensitive
ResourcalatabaseMME Map databas¢by SzabolcdNagy),S=1:100000

4. Ramsariregions
ResourcalatabaseVITUKI Map databaséResearclhnstitutefor Watermanagementy=1:100000

5. Bird habitats of international importance
ResourcalatabaseMME Map databas¢by SzabolcdNagy),S=1:100000

6. Important regionsfor endangeeed meadaow bird species
ResourcalatabaseMap databaséy the MME Monitoring Center S=1:100000

B. SOIL

1. Degreeof erosionResourcalatabaseMTA-TAKI Map database$:1:100000

2. The physicaltype of the soil
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S:1:100000

3. Quality of clay minerals
ResourcalatabaseMTA-TAKI Map databaséby Pl Stefanovits), S:1:100000

4. Thereactionand lime-content of the soil
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S:1:100000

5. The organic matter supply of the soil (t per ha)
ResourcalatabaseAGROTOPOMap, MTA-TAKI, S:1:100000

C. WATER

1. Groundwater protection areas
ResourcalatabaseVITUKI Map database$:1:500000

2. Surfacewater protection areas
ResourcalatabaseVITUKI Map databaseS:1:500000

3.1.3 Databasesf land-useand land cover
A. DatabaseCORINE Land Cover
ResourcalatabaseFMI Map DatabaseS:1:100000

B. Digital databaseof Hungary’ sforestareas
ResourcalatabaseMap Databas@f the Office of Forestryof the Ministry of Agriculture,S:1:20000



3.1.4 National EcologicalNetwork (NECONET)
3.2 INFORMA TION PROCESSING METHODS

3.2.1 Stepsof creatingthe analyzing system

Thefollowing stepsand logical order were followed during the regionalanalysisof the databasebstedabove:

e Theabore mentioned?8 ervir onmental standards were classified all variablesandcateyorieshave been
weighted according to their role in the determination of agricultural production and ervironmental
sensitvity, andin the decisionprocessof agriculturalsuitability and ervironmentalsensitvity of the area
in question.For this weightingmethodwe usedthe resultsof our formeranalysesandexaminationgngyn,
1991),andalsothe priority standardgiivenby certainexpertsandinstitutesthatdevelopedthe databases.

e The areaof the country wasdivided into 9,3Million 1 hectare squaresby grid with a cell size(breaking
down) of 100x100metres thenthe valuesof ervironmentalfeaturesweredeterminedor eachhectareof
the country, by placingthis grid ontothe map of regionaldistrib ution of the describedvariables.By this
method28 valuesof envir onmental featureswere producedfor eachcell.

e Thel5 standard®f agriculturalsuitability andthe 13 standard®f ervironmentalsensitvity weresumma-
rized by obsewation units (1 hectare)thenthesevalueswere shavn on a map. By this methodeach
hectareof the countrywas placedon a scaleof agricultural suitability and environmental sensitivity
betweerthevaluesof 0 to 99.

¢ Thevaluesof ervironmentalsensitvity (VES)weresubtractedrom the valuesof the agriculturalsuitability
(VAS) in eachcells,then100wereaddedo thedifferencej.e. (VAS-VES)+100.Thuswe derivedscalewith
the valuesbetweer0 and 198, wherethe valuesunder100reflectto the determinantole of ervironmental
sensitvity, thevaluesabove 100reflectdeterminantole of the agriculturalsuitability . At thetwo extremes
of this scalethewell-determinedareaqagriculturalandervironmentalareas)canbefound,in the middle of
the scalethe mixed/intermediatareas(areaswith extensie productionlimited by environmentalfeatures)
aresituated.Thevalueswereshovn ona summarymap.

¢ By this summarymap (eitherwith agriculturalandervironmentalvalues)threescenariosvereworked out
in orderto developaland-usezonesystemin which
— areaawith avaluelessthan100wererankedinto the protection zone

— areaswith avaluebetweenl00and120,100and125,and100and130wererankedinto theextensive
agricultural zone and

— areaswith avaluemorethan120,125and130wererankedinto theintensive agricultural zone
e Thedistribution of the presenfagriculturalareasandthetotal arableland werealsoexamined.
o After all, aproposawasmadeonthebasisof the secondscenaridor the directionsandscaleof thechanges
in land-use
3.2.2 Technicalstepsof the analysis

For the analysiswe applieda variantof the Arc/Info (GIS) softwarerunningon a SUN computer The technical
stepsof the processingvereasfollows:

1. Developing the map of slopecategoriesby usingthedigital databasef theterrainin accordancevith the
following:
a) corvertingthe Coverageof the contourlinesinto TIN;
b) interpolationof the TINs into quadraticGRID, i.e. LATTICE;
c) from the GRID processedhn this way, which shows theterrainthe Arc/Info could easilycalculatethe
valueof anglesof the slopegMap 1. and 2.)

2. Convertion of COVERAGE - GRID (vectorraster). We used100 metresbreakdavn, so the size of the
territorial unitsusedwerel hectare.



3. The completion of operations betweencoverages(overlays). The programcarriesout a quick counting
with GRIDs, it is calledMAP ALGEBRA. With its helpwe could synthesizéotally differentGRID basic
mapsbearingmainly qualitative information.

4. The colouring of the maps was carriedout 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 parametersising GIS methods,Hungarys map of standards of soil suitability
for agricultural production washbuilt up. The processingf the six complex climatic parametersesultedthe
country's map of standards of climatic suitability for agricultural production. Statisticaldataof areaswith
differentconditionsaresummarizedn Table 2. and 3.

Standardccategories  Total ~ Agriculturalland
<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: Suitability of soilsfor agriculturalproduction(osztlygyalorisg%o)

Standardccategories  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(osztlygyalorisg %)

By combiningthe standard®f 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 this mapis shavn in Table 4.

Onthegroundsof this tableandthe map,whenmeasuringn a scalebetweerD and99, it canbe statedhat35
% of Hungarystotallandand43 % of its total agriculturallandhave excellentqualitiesfor agriculturalproduction.

4.2 THE ENVIRONMENTAL SENSITIVITY OF HUNGARY’S AREA

The 13 parameters with regardto floraandfauna,soil andwaterbases usedfor the estimationof ervironmental
sensitvity weresummarizedy groups.Themapsof ervironmentalsensitvity of the countrywith respecto flora
andfaunasoilsandwaterbasesveredevelopedwith statisticalevaluationshovnin Table 5,6 and 7.

By combiningthe 13 parametersthe map of synthetic envir onmental sensitvity of Hungary’s landmass
wasdeveloped(Map 2). The statisticalevaluationof this mapis summarizedn Table 8.

Onthegroundsof thistableandthe map,whenmeasuringn anernvironmentalsensitvity scalebetweerD and
99, it canbestatedhat21-22% of Hungarystotallandandnearly13 % of its total agriculturallandis situatedon
definitely sensitve land.



Standardccategories  Total ~ Agriculturalland
<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: Hungarys suitability for agriculturalproduction(osztlygyalorisg %)

Standarccategories  Total  Agriculturalland
<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: Ervironmentalsensitvity with respecto living creaturegasa percentagéor eachclass)

Standardccategories  Total ~ Agriculturalland
<10 22.52 25.59
11-20 69.09 67.76

> 20 8.39 6.65

Total 100.00 100.00

Table6: Environmentalsensitvity with respecto soil types(asa percentagéor eachclass)

Standardccategories  Total ~ Agriculturalland
<10 69.66 75.05
11-20 27.95 24.20

> 20 2.39 0.75

Total 100.00 100.00

Table7: Ervironmentalsensitvity with respecto waterbaseqasa percentagéor eachclass)

Standardccategories  Total ~ Agriculturalland
<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: Ervironmentalsensitvity of Hungarysarea(asa percentagéor eachclass)



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
ervironmentalsensitvity andagriculturalsuitability.

A very importantconclusioncan be dravn from this figure, not only a methodologicalquestion,but also
a questionof rural developmentand zonality, namelythatin the vastmajority of the areas,an increaseof the
agriculturalpotentialgoestogethemwith a decreasén ervironmentalsensitvity. By the combinationof thesetwo
considerationgnostof the areascanbe classednto the givenzonewithout any modifying of the agriculturaland
ervironmentalconsiderationsln otherwordsthe environmentaland agricultural interestsin mostof the areas
are not in conflict, thesetwo considerationscan be combined well in a common zone systemof land- use,
and can be considerd asregionally compatible.
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Figure5: Distribution of areason a scaleof ervironmentalsensitvity andagriculturalsuitability values

By the combinationof the valuesof ervironmentalsensitvity and agriculturalsuitability performedby the
methodsnentionecearlier we producedhebasicmap of zonality for Hungary’ sarea, whichincorporategach
hectare®f thecountryonascaleof ervironmentakensitvity andagriculturalsuitability, with thevaluesbetweerd
and198(Map 3.). Thestatisticalevaluationof thismapandtheregionalproportionof its categoriesis summarized
in Table 9.

On the groundsof this mapandthis table, it canbe statedthat for morethan20 % of the total land of the

countryandfor about12 % of the total agriculturallandthe ervironmentalsensitvity far exceedshe agricultural
potentialof thearea.

4.4 LAND-USE SCENARIOS AND EXAMPLES FOR ZONALITY

By using of the basiczonality map (the scalebetweerD and198) presentedn the previouschapterthe borders
of the land-usezonesfor protection, extensive agricultural production and intensive agricultural production

may be drawn at different values Three scenarioswere establishedhs examplesfor utilizing the land-use
zones.



Standardccategories  Total ~ Agriculturalland
<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: The positionof Hungarysareason ascaleof ernvironmentalsensitvity andagriculturalsuitability ( %6)

4.4.1 First scenario

In caseof thefirst scenariove supposedhatthe areaswith thevaluesunder100 pointsareto be protectionzones,
areashetweenl00and120pointsareto be zonesfor extensize agriculturalproduction,andthoseareaswith more
than120pointsareto be zonedor intensive agriculturalproduction.Thezonemapdeterminedy thisassumption
is shavnin Map 4. Thestatisticalevaluationof this mapis summarizedn Table 10and 11.

Onthebaseof this datanot only thetotal areaof the differ ent zonescanbe determinedput alsotheir exact
placement The possibility for further analysesaroseby comparingthis zonemapwith the presentsituationof
Hungarys agriculturalland. For this purposeof this analysiswe usedthe requiredoverlays(coveragesfrom the
CORINE Land Cover database Whenremoving the areasof non-agriculturaland from the total areaof the
zonesijt canbestatedhatnearly4 % of Hungarysagricultural land (about230000hectaresganbeclassednto
the protectionzone,morethan26 % (aboutl,6 million hectares)nto the zoneof extensie production,andmore
than70 % (about4,3million hectares)nto the zoneof intensie production.

Land-use-zone Total  Agriculturalland
Protectionzoney(%) 10.36 3.73

Zonesfor extensive agriculturalproduction(%)  31.80 26.15
Zonesfor intensive agriculturalproduction(%) 57.84 70.12
Total 100.00 100.00

Table10: Suggestiorfor the developmenif aland-usezonesystemin threecateyories(First scenario)

Land-use-zone Total  Agriculturalland
Protectionzones(ha) 963602 228148

Zonesfor extensive agriculturalproduction(ha) 2958579 1601202
Zonesfor intensie agriculturalproduction(ha) 5380819 4292650
Total 9303000 6122000

Tablel11: Suggestiorfor the developmeniof aland-usezonesystemin threecateyories(First scenario)

4.4.2 Secondscenario

In the caseof the secondscenariove supposedhatthe areaswith the valuesunder100 pointsareto be protection
zones,areasbetweenl00 and 125 pointsareto be zonesfor extensve agriculturalproduction,andthoseareas
with morethan125pointsareto be zonesfor intensve agriculturalproduction.The zonemapdeterminedy this

assumptions shovn in Map 5. Thestatisticalevaluationof this mapis summarizedn Table 12and 13.



Land-use-zone Total  Agriculturalland
Protectionzones(%) 10.38 3.74

Zonesfor extensive agriculturalproduction(%)  41.15 35.88
Zonesfor intensive agriculturalproduction(%)  48.47 60.37
Total 100.00 100.00

Table12: Suggestiorfor the developmenif aland-usezonesystemin threecateyories(Secondscenario)

Land-use-zone Total  Agriculturalland
Protectionzonegha) 966095 229257

Zonesfor extensive agriculturalproduction(ha) 3827954 2196834
Zonesfor intensie agriculturalproduction(ha) 4508952 3695909
Total 9303000 6122000

Table13: Suggestiorfor the developmeniof aland-usezonesystemin threecategories(Secondscenario)

Whenremoving the areasof non-agriculturaland from the total areaof the zones(Map 7), it canbe stated
thatnearly4 % of Hungarysagricultural land (about230000 hectaresyanbe classednto the protectionzone,
morethan35 % (about2,2 million hectares)nto the zoneof extensive productionandmorethan60 % (about3,7
million hectares)nto thezoneof intensie production.

4.4.3 Third scenario

In caseof thethird scenariove supposedhatthe areaswith thevaluesunderl00pointsareto be protectionzones,
areashetweenl00and130pointsareto be zonesfor extensive agriculturalproduction,andthoseareaswith more
than130pointsareto be zonesfor intensie agriculturalproduction.The zonemapdeterminedy thisassumption

is shavnin Map 6. Thestatisticalevaluationof this mapis summarizedn Table 14 and 15.

Land-use-zone Total  Agriculturalland
Protectionzones(%) 10.38 3.74

Zonesfor extensve agriculturalproduction(%) 49.85 45.62
Zonesfor intensie agriculturalproduction(%)  39.77 50.64
Total 100.00 100.00

Table14: Suggestiorfor the developmeniof aland-usezonesystemin threecategories(Third scenario)

Land-use-zone Total  Agriculturalland
Protectionzonegha) 966095 229257

Zonesfor extensive agriculturalproduction(ha) 4637129 2792697
Zonesfor intensie agriculturalproduction(ha) 3699776 3100046
Total 9303000 6122000

Table15: Suggestiorfor the developmenif aland-usezonesystemin threecategories(Third scenario)

Whenremoving the areasof non-agriculturaland from the total areaof the zones(Map 7), it canbe stated
thatnearly4 % of Hungary’ sagricultural land (about230000hectaresganbe classednto the protectionzone,
morethan45 % (about2,8 million hectares)nto the zoneof extensize production,andmorethan50 % (about3,1
million hectares)nto the zoneof intensve production.

4.4.4 Qualification of the presentsituation of arable land

The country’s arablelandis about4,7 million hectaresWhencomparingthis areawith the scalesof agricultural
suitability andervironmentalsensitvity shovn in the Maps1 and2, by usingthe CORINE Land Cover database,
we derivedtheresultssummarizedn Table 16.



Standarctateyories  Agriculturalsuitability | Environmentalsensitvity
% 1000ha % 1000ha

<10 0.00 0.0 1.83 86.3
11-20 0.09 42 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 17748  7.78 366.7
51-60 26.57 12525 161 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 andervironmentalsensitvity of arableland

It canbe statedon the baseof thedatashawn in thistable,thatnearly50 % of our country'sarablelandhasan
outstandingagriculturalpotential,which meanshatits agriculturalsuitability is above the average.But it is also
hasto be pointedout, thatabout10 % of thearablelandis situatedon areasespeciallysensitve to ervironmental
disturbance.When comparingthe country’'s arableland with the commonstandardvalue map, we getthe data
shavnin Table 17.

Standarctategories % 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: Hungarysarableland on a scaleof ervironmentalsensitvity andagriculturalproduction

Land-usezone Scenarios
1 2 3
Protectionzones(1000ha) 111.3 1113 1113

Zonesfor extensive agriculturalproduction(1000ha) | 981.3 1408.9 1860.5
Zonesfor intensie agriculturalproduction(1000ha) | 3621.4 3193.8 2742.2
Total 4714.0 4714.0 4714.0

Table18: Thedistribution of arablelandin the supposedand-usezonesystemwith threecategories(summary)

Table 18. summarizeshe dataaboutthe proportionof arableland within the protectionzone,andthe zones
for extensive andintensive agriculturalproduction.in the caseof differentscenariosMap 8. shows theregional
distribution in the caseof the secondscenario.

Dependingon the differentlimiting valuesof thethreezonesn caseof the differentscenariosthe landwhich
may remainin the zoneof intensie productionwill bebetweer2,7 million and3,6 million hectares.

After gettingtheseresultswe canexamine- with thearablelandasanexample-theplanningproblemsof given
areadn caseof changesin land-useand the degreeof intensity. For the purpose®f theseexaminationswve can
usethe previously determinedstandardraluesandthelimiting valuesof the secondscenaria



4.4.5 Possiblechangesn land-use

When planning the degreeandthe directionof changesf the arableland, a possiblestartingpoint canbe the
standard scaleof agricultural suitability and ernvironmental sensitiity .

The main elementof our conceptwasto take the areaswhich presentthe worst casevalueson this scale
asa possibleareafor afforestation We chosethoseareasrom the countryandcountywide afforestationplan
developedby thePlanningOffice of Green-belAreasof thePilis ForestPark Co.,whichweresituatedn thelower
regionsof thescale.Theplannedareaof theforestland (762000hectaresjvasdeterminedhrougha scalerelating
to thewhole areaof the countryandalsofrom the worstagriculturallandsaccordingto thosevaluesgivenby the
differentcounties. The afforestation plans madeby usingthesetwo methodsare shavn in the Map 9 and 10.
Whencomparedo the presentlataof coveragejt canbe statedhattheafforestationplanaffects533000hectares
of theworstquality grasslandand229 000 haof theworstquality arablelandfrom the presensizeof agricultural
land.

Fromthenearly5,3 million hectareof remainingagriculturalland about260 000 hectaresis usedfor horti-
cultural crops,fruits and grapes and615000hectaresis usedfor the remaining grassland After thecorver-
sion of the 762 000 hectaref land of the worst quality into forest, the planningof the new areasof grassland
succeededFor this purposethoseareaswveretakeninto consideratiorwhich hadthe next smallestagricultural
potential valuesand the greatestvaluesof environmental sensitiity. The total size of this areawas788 000
hectaresThis areareducedhetotal areaof arableland (Map 11).

Assumingthe secondscenario,and its limiting value of 125,500000 hectaresof landfrom theremaining
3.7 million hectaresof arable land would be usedin the zone of extensie production,as extensve arable
land. The areaof the remaining3,2 million hectareswith the greatestagricultural potential and smallest
ervironmental sensitvity valueswill representhe areaof intensive arable land (Map 12). The new land-use
structures illustratedin Map 13, its datais summarizedn Table19.

Landuse area(1000hectares)
present| accordingto 2nd
scenario
Arableland - 3194
intensve: - 503
extensve: 4714 3697
total:
Horticultural 260 260
crops+fruits+grapes
Grass realdata: - 615
plan(new): - 788
total: 1148 1403
Total Agricultural Land 6122 5360
Forests actualdata: - 1828
plannednew): - 762
total: 1828 2590
ReedsandFishfarms 68 68
Total Agricultural Area: 8018 8018
Non-cultivatedLand: 1285 1285
Total Land: 9303 9303

Table19: Changesn theland-usestructureandin the sizeof their areaasa resultof the secondscenario

In orderto realizethe secondscenariathe following corversionshadto be madefor the developmentof the
land-useratio determinedhroughthis scenario:

e acorversionof 533000hectare®f grassland- into forest,
e acorversionof 229000 hectare®f arableland — into forest,
e acorversionof 788000hectare®f arableland — into grasslandand

e acornversionof 503000hectare®f intensve arableland — into extensve arableland



This corversionwould affectroughly 2 million hectare®f land,thatmeans25 % of thetotal agriculturalland
of thecountryand21 % of its total land.



5 Appendix: Maps

Mapl: Agricultural suitability of Hungary
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Map2: Ervironmentalsensiity of Hungary
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Map3: Positionof the Hungariarareason the agriculturalsuitability - environmentalsensiity scale

Position of the Hungarian areas on the agricultural suitability-environmental sensitivity scale
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Map5: Proposafor establishingathreecategory land usezonationsystem(proposal.)

Proposal for establishing a three-category land use
zonation system (Proposal 2.)
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Map6: Proposafor establishingathreecategory land usezonationsystem(proposal3.)

Proposal for establishing a three-category land use
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Map7: Proposafor establishingathreecateyory land usezonationsystemfor agriculturalareagproposap.)

Proposal for establishing a three-category land use
zonation system for agricultural areas (Proposal 2.)
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Map9: Areasto be consideredor afforestatiorbasedon the nationallevel region ranking

Areas to be considered for afforestation
based on the national level region ranking
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Map1ll:Areasto beconsideredor pature/meade land basedon the nationallevel region ranking
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Map12: Areasto beconsideredor extensive andintensive plough-land
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Possibleregion distribution of differentcultivationmethodsbasedn the erviro/agrovaluescale

Possible regional distribution of different
cultivation methods based on the enviro/agro
value scale
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