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The first version of the map of the Hungarian vegetation-based landscape regions were pre-
pared at the scale of 1:200,000 (1 km or higher resolution). The primary goal of the map was
to provide an exact background for the presentation and evaluation of the data of the META
database. Secondly, we intended to give an up-to-date and detailed vegetation-based divi-
sion of Hungary with a comprehensive nomenclature of the regions. Regions were primar-
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ily defined on the basis of their present zonal vegetation, or their dominant extrazonal or
edaphic vegetation. Where this was not possible, abiotic factors that influence the potential
vegetation, the flora were taken into consideration, thus, political and economical factors
were ignored. All region borders were defined by local expert botanists, mainly based on
their field knowledge. The map differs in many features from the currently used, coun-
try-wide, flora- or geography-based divisions in many features. We consider our map to be
temporary (i.e. a work map), and we plan to refine and improve it after 5 years of testing.

Key words: botanical map, classifying by vegetation, Hungary, natural vegetation, phyto-
geography

INTRODUCTION

The division of Hungary into landscape regions have already been pre-
pared by many authors from different point of views (e.g. pedological, public
service, ethnographical, silvicultural, see Pécsi 1989) and at different scales.
Although, botanical divisions are also available, these are either confined to lo-
cal areas (e.g. certain mountains) or based mainly on floristic data. For botani-
cal studies, the most frequently used division is the inventory of the physical
geographical microregions of Hungary (Keresztesi et al. 1989, Marosi and
Somogyi 1990), because of its relatively high resolution and country-wide
completeness. The silvicultural division of Hungary combines geographical
(site-conditions), vegetational (forest-types) and forest management (borders
of forestry districts) factors (Babos 1954), but more recently, a solely geogra-
phy-based division was also prepared (Haldsz 2006). Regarding its methodol-
ogy and results, this map is similar to the one presented in this paper. Zoogeo-
graphical maps were also drawn based mainly on geographical and botanical
features beside the zoological ones (e.g. So6s 1934, Kolosvary 1936, Varga
1964, Mandy 1989).

Botanical division of Hungary into phytogeographical landscape units
dates back to the end of the 19th century. The work of Borbéas (1905), Simonkai
(published by Tuzson 1910) and Tuzson (1911) should be mentioned. The first
comprehensive map was prepared by Javorka (1925) and Rapaics (1927), and
this was modified and unified by Zélyomi (1951) and So6 (1941, 1960, 1961,
1964). Until now, most authors use the work of So6 (1964), or its later versions
(e.g. Pocs 1981, Molnar 1999). Floristics always played a major role in Hungar-
ian phytogeography, perhaps because of the influence of Rezs6é So6 and the
special botanical characteristics of the Carpatho-Pannonian Region, thus the
phytogeographical landscape divisions were all based on floristic data, and
they divided the country into flora regions and flora subregions. On the other
hand, many fine scale vegetation maps were merged by Zélyomi (1967, 1989)
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into a map of the natural vegetation of Hungary. Since it was not amongst its
goals, the map did not delimit vegetation regions, as did neither other large
scale synthetic works (e.g. Niklfeld 1973, Isachenko and Lavrenko 1974,
Michalko et al. 1987, Ivan et al. 1993, Bohn et al. 2000-2003). Flora- and vegeta-
tion-based delimitations could be combined by regarding vegetation zones as
landscape regions (e.g. the beech zone or the Quercus cerris zone could form
one region in the Eszaki-kozéphegység (Fekete 1998, Vojtké ex verb.), but such
amap has never been prepared. Few years ago, a work team of botanists led by
Séandor Farkas attempted to refine the microregion borders of Marosi and
Somogyi (1990) for the proper localisation and analysis of floristic data (Farkas
2001-2005). This map (the preparation has not finished yet) drove the atten-
tion of many botanists to the need of a new phytogeographical division, so it
can be considered as the most important antecedent of the map presented here.

METHODS

The resolution of the map was set partly arbitrary, since we planned to
produce a map with approx. 100 regions. This is a scale between the physical
geographical micro- and mesoregions (Marosi and Somogyi 1990). The bor-
ders were drawn with at least 1 km accuracy (scale ca 1 : 200,000). All regions
were delimited based on its vegetation, we looked for repetitive vegetation
complexes (zonal vegetation, or the dominant extrazonal and edaphic vegeta-
tion). Where no natural vegetation survived or recent fragments differ signifi-
cantly from the natural vegetation (e.g. only water-fringing vegetation re-
mained in a once wooded landscape), the potential vegetation was considered.
Floristic composition and abiotic factors (e.g. geology, climate) were taken
only secondarily into consideration. We did not consider economical (e.g.
roads, canals) and political factors (e.g. state and county borders of Hungary)
factors. This resulted in some small regions that cross the country border, and
only small parts lie in Hungary (e.g. “Vendvidék” vegetation-based landscape
region, “Maros-artér” vegetation-based landscape region, “Ermellék” vegeta-
tion-based landscape region). The division of the whole Pannonicum into veg-
etation-based landscape regions remained a future task. Regions made up of
two or more parts were only formed if it was absolutely necessary (e.g. the ba-
saltinselbergs (“Szent Gyorgy-hegy” and “Szigliget”) of “Balaton-felvidék” or
the “Tihanyi-félsziget”).

All borders were defined by local expert botanists, mainly based on their
field knowledge. Other background information was rarely used, so our map
is not a database derived one. For the exact localisation of the borders, the fol-
lowing maps were used: topographical maps, altitudinal maps, satellite im-
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ages, pedological maps (Agrotopo, Varallyay 1985, Szab¢ et al. 2005), and ad-
ditionally, in certain cases, historical maps, climatic data and habitat data from
the META database were also used. Some recently published maps and stud-
ies (Vojtkoé 2001, Bodonczi 2005, Kirdly et al. 2007, Dedk 2008, Schmidt et al.
2008) were also used.

Since the map is a co-operational work of many botanists, certainly, it co-
mes with heterogeneity. Albeit we tried to apply a uniform algorithm (at least
at the physical geographical macroregion level), this could not be fully
reached. We accept that there are only few sharp borders in nature so the re-
gion borders on the map — in most cases — in fact are transitional zones with
variable width.

The borders of regions were often based on elevation above see level (e.g.
border between “Drédva-sik” and “Mecsek” mountains, or between “Magas-
Maétra” and “Déli-Matra”, or between “Hegyalja” and “Harangod és Hernad-
magaspart”), or on a significant altitudinal lift (e.g. border between “Bara-
nyai-dombsdg” and “Duna-volgy”; border between “Harangod és Hernad-
magaspart” and “Saj6 és Hernad volgye”). On the lowlands geomorphology
of the floodplains were consequently used for delimiting the great river val-
leys (e.g. along the Tisza and Duna). Geological differences in the mountains
(e.g. “Eszaki-Cserhat” and “Kozponti-Cserhét”, “Visegradi-hegység” and “Pi-
lis, Budai-hegység”) and soil pattern on the lowlands (e.g. “Eszak-Nyirség” and
“Dél-Nyirség”, “Fels6-Bacska” and “Homokhatsdg”, “Mosoni-sik” and “Han-
sag”) also played an important role.

Many difficulties were faced during the delimitation of the regions.
Firstly, the division of certain areas can be made in different ways, due partly
to the different views of the local experts, partly to the characterless, secondary
actual vegetation, and partly also to the wide continuous transitions. This is
the case in the regions “6rség” and “Vasi-, Zalai-hegyhat és Kemeneshat”.
These regions could have been merged, but their size and the East-West gradi-
ent through them argued for separating them into two regions. The border of
these regions, however, could have been drawn elsewhere, more to the East. In
many cases the vegetation between two distinctive regions became as much
degraded and characterless as we could attach this transitional land to either
region. This is specifically true for lower hilly regions between mountains,
where the above-mentioned phenomenon is strengthened by natural factors
(e.g. rarity of extreme habitats, stronger influence of macroclimate). The at-
tachment of small sized transitions to a certain region was the decision of the
local experts (see e.g. the borders of “Karancs és Medves”). We endeavoured
to avoid the use of river valleys as borders, since rivers rather connect land-
scapes than separate. So, their valleys were either separated as a distinct unit

V7]

(e.g. “Réba-volgy”, “Tisza-volgy”, “Sajo- és Hernad-volgy”), or they were at-
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tached to the neighbouring region (e.g. the “Zala-volgy” to the “Zalai-domb-
sag” region; the “Si6-volgy” to the “Nyugat-Mez6f6ld”; the valleys of Zagyva
and Tarna to the “Tapi6-Sajo hordalékkup siksdg”). The delimitation was in
many cases hampered by the complete lack of natural vegetation. The region
borders in these cases were drawn with some inaccuracy and difficulty (e.g.
“Maros-Koros koze” and the eastern part of the “Beretty6—-Koros-vidék”). In
many cases, we faced the problem of delimitation of areas where the region
was characteristically different from its neighbours, but the size of the region
was below the aimed scale. These areas were either treated as separate units
(like the “Fertémelléki-dombsor”, or “Velencei-hegység”), or they were by ne-
cessity attached to a neighbouring region (e.g. the “Vindornya” mire was at-
tached to the “Balaton-vidék” region). In one case, again by necessity, several
small sized, but quite different regions were grouped together to form a heter-
ogeneous region, the “Eszak-Mez6fold”.

The nomenclature of the vegetation-based landscape regions, whenever
it was possible, followed the traditional nomenclature (e.g. “Ipoly-volgy” veg-
etation-based landscape region, “Vendvidék” vegetation-based landscape re-
gion, “Hansag” vegetation-based landscape region) or was derived from the
traditional name (e.g. “Gocsej és Hetés” vegetation-based landscape region,
“Eszak-Nyirség”, “Sarviz- és Si6-volgy”). However, in certain cases the region
borders did not fit to any traditional regions, so we had to create new names
(e.g. “Szegedi-sik” vegetation-based landscape region, “Maros-artér” vegeta-
tion-based landscape region) with careful respect to the regulations of the
Hungarian geographical literature (Kddar 1941). All disconnected parts of a
multi-segmented region were separately named and coded (e.g. the three
parts of “Alpokaljai hegyek” are “Soproni-hegység”, “K&szegi-hegység” and
“Vas-hegy”). There are three cases where only a very small part of a region lies
in the territory of Hungary. We suggest evaluating these small regions as part
of a neighbouring, similar region during future analysis.

RESULTS AND DISCUSSION

The map of the Hungarian vegetation-based landscape regions is shown
in Figure 1, the nomenclature of the vegetation-based landscape regions in Ta-
ble 1.

The map differs from the currently used, country-wide, but flora-based
botanical divisions (S06 1964, Molnér 1999) in many features. Compared to the
flora regions our map considers the “Lake Balaton”, and the “Marcal-me-
dence”. The whole “Eszak-Mez6ség” is not classified under the Bakonyicum
flora region (“Dunantali-kdzéphegység”). The “Kisalfold” flora subregion (Arra-
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Fig. 1. The map of Hungarian vegetation-based landscape regions

Table 1
Names and authors of vegetation-based landscape regions
Geographical Vegetation-based landscape Subregions ID Authors
macroregions regions
Nyugat-Dunanttl Fertémelléki-dombsor 1 KG
Alpokaljai hegyek Soproni-hegység 2 KG
K6szegi-hegység 3 KG
Vas-hegy 4 KG
Répce- and Tkva-sik 5 KG
Gyongyos- and Pinka-sik 6 KG, BL, MeA
Réba-volgy 7 KG, BL, MeA
Vendvidék 8 BL
Orség 9 BL, MeA
Gocsej and Hetés 10 OM, Bl
Vasi- and Zalai-hegyhat,
Kemeneshat 11 MeA, BL, OM,
KG
Zalai-dombség 12 OM, M
Dél-Dunéntual Balaton-vidék 13 BN, JM, HA,
oM
Marcali-hat 14 M
Bels6-Somogy 15 ]M
Kiils6-Somogy 16 ]M, HA
Zselic 17 Jm, Cs]
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Table 1 (continued)

Geographical Vegetation-based landscape regions Subregions ID Authors
macroregions
Dél-Dunéntual Mecsek, Volgység,
Szekszardi-dombsag 18 Cs], JM, PD
Tolnai-dombség 19 CsJ, HA, M
Baranyai-dombsag 20 Cs], PD
Villanyi-hegység 21 CsJ
Dunéntuli-kozép- Keszthelyi-hegység 22 BJ, BN, OM
hegység Balaton-felvidék Balaton-felvidék
(central part) 23 BN
Szent Gyorgy-hegy24 BN
Szigliget 25 BN
Tihany 26 BN
Nyugati-Bakonyalja 27 BN, MeA
Déli-Bakony 28 BN
Bels6-Bakony 29 BN, BJ
Keleti-Bakony 30 BN, BJ
Kozponti-Bakonyalja 31 BN, B]
Pannonhalmi-dombsag 32 SchD, BN
Velencei-hegység 33 BJ, BN
Bérsonyos 34 BZ
Dél-Vértes 35 BZ, BN
Vértes and Gerecse Eszaki-Vértes
(eastern part) 36 BZ
Kozponti-Gerecse 37 BZ
Keleti-Gerecse 38 BZ
Eszaki-Vértes (western part) 39 BZ
Pilis, Budai-hegység 40 BJ
Zsambéki-medence és kornyéke 41 KSz], BZ
Kisalfold Fert6-medence 42 KG
Gy6r-Tatai-teraszvidék and
Igménd-Kisbéri-sik 43 KG, SchD, BN
Mosoni-sik 44 KG
Hansag 45 KG
Kisalfoldi Duna-volgy 46 KG, BZ, N]J
Marcal-medence 47 MeA, OM
Alfold Dréava-sik 48 CsJ,JM, OM, PD
Sarviz- and Si6-volgy 49 HA
Nyugat-Mez6fold 50 HA,BZ, M
Eszak-Mez6fold 51 HA, BZ. KSz]
Dél-Mezofold 52 HA
Velencei-té 53 HA, KSz]
Kelet-Mezo6fold 54 HA, KSz]
Ko6zép-Duna-volgy 55 BM, HA, KSz],
NJ
Als6-Duna-volgy 56 BM, Cs], HA
Orjeg 57 M4A, BM
Duna-sik 58 BM, MaA
Homokhatsag 59 BM, DJA, M4A,
CsAl
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Table 1 (continued)

Geographical Vegetation-based landscape regions Subregions ID Authors
macroregions
Alfold Oreg-Homok 60 BM, MaA, DJA,
SzV
Dorozsma-Majsai-hat 61 DJA, BM, CsAl
M4&A
Fels6-Bacska 62 BM, CsAl
Duna-Tisza kozi 16sz6s homokok  Kiskunséagi 16szos
hat 63 BM, DJA, M4A
Gerje-Perje-sik 64 BM, VT
Szegedi-sik 65 DJA, CsAl
Eszak-Bansag* 66 CsAl DJA
Maros-artér** 67 DJA, CsAl
Tisza-volgy 68 BM, DJA, MoA,
MZs, TT, CsAl
Maros—-Koros koze 69 MZs, TT, CsAl,
DJA
Nagykunsag 70 MZs, MoA, DJA
Beretty6-Koros-vidék 71 MoA, DJA, TT,
MZs
Bihari-sik 72 MoA
Hortobagy 73 MoA, MZs
Ermellék 74 MoA
Hajdusag 75 MoA
Eszak-Nyirség 76 MoA
Dél-Nyirség 77 MoA
Taktakoz and Als6-Bodrogkoz 78 MZs, MoA, MCs
Bereg-Szatmari-sik 79 MoA
Saj6 and Herndd volgye 80 MCs, SzF
Téapi6-Saj6 hordalékkip-siksdg 81 MCs, MZs, HK,
SG, SzV, VT
Eszaki-kozép- Visegradi-hegység 82 BJ
hegység Dél-Borzsony and Naszaly 83 NJ
Eszak-Borzsony 84 NJ
Ipoly-volgy 85 HK, NJ
Kosdi- and Csévéri-dombség 86 HK, NJ
Eszak-Cserhit 87 HK, Cs], NJ
Ko6zponti-Cserhat 88 HK
Dél-Cserhat 89 HK, SzV
Karancs and Medves 90 CsJ, HK
Hegyaljak Cserhatalja 91 HK, MCs
Matraalja 92 MCs
Biikkalja 93 MCs
Godollsi-dombvidék 94 SzV, VT, BM
Déli-Métra 95 SG, MCs, MG
Heves-Borsodi-dombség, Eszaki-Matra,
Eszaki-Biikk 96 CsJ, HK, MCs,
MG, SG
Hegytet6k Magas-Matra 97 SG, MG
Biikk-fennsik 98 MCs
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Table 1 (continued)

Geographical Vegetation-based landscape regions Subregions ID

macroregions

Eszaki-kozép- Magas-“Zemplén” 99 MCs, SzF

hegység Milic 100 MCs. SzF
Déli-Biikk 101 MCs
Putnoki-dombsag 102 SzF, VV
Gomor-Tornai-karszt 103 SzF, VV
Cserehat 104 SzF, VV, MCs
Harangod and Dél-Cserehat Dél-Cserehat 105 MCs

Harangod and 106
Herndd-magaspart ~ MCs

Hegyalja 107 MCs
Abatiji hegyek 108 MCs
Zempléni-szigethegység*** 109 MCs

* =66 ”Eszak—Bénség” in analyses can be merged to 69 “Maros-Koros koze”

** = 67 “Maros-artér” in analyses can be merged to 68 “Tisza-volgy”

*** =109 “Zempléni-szigethegység” in analyses can be merged to 107 “Hegyalja”
Authors: BZ = Zoltdn Barina, BN = Norbert Bauer, BM = Marianna Bir6, BL = Lé&szlo
Bodonczi, B = Janos Boloni, CsAI = Andras Istvan Csatho, Cs] = Janos Csiky, DJA = Aron
Deék Jozsef, HK = Krisztian Harmos, HA = Andras Horvéth, J]M = Magdolna Juhész, KSz] =
Julia Kéllayné Szerényi, KG = Gergely Kirdly, MG = Gabor Magos, M4A = Andréds Maté,
MeA = Attila Mesterhdzy, MoA = Attila Molnar, MCs = Csaba Molnar, MZs = Zsolt Molnar,
NJ = Jézsef Nagy, OM = Miklss Ovéri, PD = Dragica Purger, SchD = David Schmidt, SG =
Gabor Sramkd, SzV = Valentin Szénési, SzF = Ferenc Szmorad, TT = Tamads Té6th, VT =
Tamas Vidra, VV = Viktor Virok

bonicum) is divided into 5 vegetation-based landscape regions. Similarly, the
traditional division unites the “Zalai-dombség”, Tapolca and K4l Basins with
“Bakonyalja” region (Saladiense), these are separate vegetation-based land-
scape regions. The traditional approach almost regularly cuts the “Eszaki-ko-
zéphegység” into parts along its West-East axis, in contrast, our map tries to
connect this pattern to altitudinal vegetation zones and edaphic vegetation
features.

Grouping the vegetation-based landscape regions into six groups (ac-
cording to the physical geographical macroregions, Marosi and Somogyi
1990), the fit is almost perfect. In fact, our map is a more precise version of the
geographical regions. Differences are almost negligible (e.g. the river valleys
protruding into the “Eszaki-kozéphegység” from the “Alfold” [namely “Zagy-
va” and “Sajé and Herndd” vegetation-based landscape regions], and the
“Drava-sik” vegetation-based landscape region intruding into “Dél-Dunan-
tal”). The new map treats some transitional regions, which are traditionally di-
vided in geographical literature as separate unit, like the “Eszak-Mez6fold”,
which links the “Alf6ld” to the “Dundantuli-k6zéphegység” (the geographical
division might intend to avoid the separation of “Velencei-hegység” as an is-
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land). Similarly, we classified separately some regions that lie in the fore-
ground of the ”Eszaki—kézéphegység”, namely the vegetation-based land-
scape regions “Cserhétalja”, “Matraalja”, “Biikkalja”, “Harangod and Dél-Cse-
rehat”. When compared to the geographical mesoregions, the differences are
more conspicuous, since the theoretical background of the divisions is quite
different (see e.g. the “Biikk” and “Madtra” mountain regions).

The present map is not considered to be a final version. Both future field
studies and the analysis of the META database will possibly introduce changes,
refinements. The collaborators of this map intend to make a revised version of
the map after five years of testing.
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