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Summary

A quantitative method designated to individualize and classify vegetation units occurring in Mediterranean mosaic-like
landscapes is proposed. The method is based on the quantification of the two most basic structure parameters : Height
and coverage. According to a simple nomenclature including five height classes and three cover categories, up to fifty-
five different types of vegetation structure are discriminated. The spatial assemblage of up to fifty-five types of vegeta-
tion structures can be mapped with the help of a GIS. Thus, a quantitative analysis of the mosaic-like landscape of a
given region can be carried out. The distinction between monostratified, bistratified and multistratified structures types
is emphasized, as well as the ability to quantify mosaic-like landscape structural diversity.

By discriminating between vegetation units occurring within Mediterranean mosaic-like landscapes according to quan-
titative structure criteria, this classification method avoids the confusion resulting from the abundance of qualitative
terms used to designate Mediterranean vegetation units. Hence, this quantitative classification method makes Mediterra-
nean mosaic-like landscapes directly comparable all around the Mediterranean basin.

Introduction sults mostly from a high variability of abiotic condi-
tions as well as from an original geographical loca-
One of the most original traits of the circumme- tion (Blondel & Aronson 1995, Quézel 1985). The
diterranean vegetal landscapes, when considered afreat structural diversity, characterizing Mediterra-
large-scale, is probably their mosaic-like aspect (Na- nean mosaic-like landscapes, is generally considered
veh & Whittaker 1979, Thirgood 1981, Braque 1988, as a consequence of human interference over past
Naveh & Lieberman 1994, Naveh 1991, 1994, 1998, millennia (Naveh & Dan 1973, Le Houérou 1981,
Blondel & Aronson 1995, 1999, Perevolotsky & Se- Blondel & Aronson 1995). By his various activities
ligman 1998 Prodon 2000). The mosaic pattern of such as fire, grazing, cutting, coppicing, man shaped,
vegetal landscapes can be basically defined as a retransformed and turned the Mediterranean vegetation
gular or irregular chessboard-like arrangement of cover into a complex assemblage of very diverse ve-
two or more vegetation units (Kiichler & Zonneveld getation structures (Naveh & Whittaker 1979, Le
1988). Within the Mediterranean basin, mosaic-like Houérou 2000, Naveh & Kutiel 1990, Naveh 1991,
landscapes are not only characterized by their in-1994, Dallman 1998, Blondel & Aronson 1999, Qué-
tense fragmentation (Naveh & Kutiel 1990) but also, zel 1999). Therefore, in order to analyse a Mediterra-
and mostly, by a great degree of structural and flori- nean mosaic-like landscape it is necessary, as a preli-
stic diversity, especially in shrub vegetation (Hobbs minary step, to quantify the mosaic according to the
et al. 1995) and in sclerophyllous forests (Naveh & vegetation structure characteristics.
Lieberman 1994). The aim of this article is to propose a method
Floristic diversity in the Mediterranean basin re- which enables a quantitative classification and analy
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sis of vegetal mosaic-like landscapes in the Medi- unit is generally termedhaquisin Israel (Zohary
terranean basin. 1960, 1962, Alon & Kadmon 1996, Kadmon & Ha-
rari-Kremer 1999) (or the Hebrew equivalent term
choresh while a similar unit dominated bQuercus
Terminological background ilex will be generally defined as @ppicein the
western part of the Mediterranean basin (Bzaal.
The current terminology used to define Mediter- 1990, Floreet al. 1992, Bacilieriet al. 1993, 1994).
ranean vegetation structures is very rich, but mostly =~ Besides the inevitable cultural and linguistic di-
gualitative. Ifmaquisandgarrigueare the most fre-  vergences, this terminological confusion also resul-
guent names employed in order to qualify non fo- ts directly from the variability of reference criteria
rest ligneous units occurring in the Mediterranean that may be taken into account when defining Medi-

basin, additional terms such pseudomaquiéBla- terranean vegetation units such as soil characteristi-
mey & Grey-Wilson 1993)jaral (Nunez-Oliveraet cs, height, floristic composition, presence or absen-
al. 1995),tomillar (Braque 1988)phrygana(Berg- ce of trees, etc. For instance, the original definition
meier 1997, Diamantopoules$ al. 1994) batha(Ish- of amaquisstipulates that this non-forest ligneous

Shalom-Gordon 1993, Naveh & Kutiel 1990) or unitis found on siliceous soils whilegarriguewas
matorral (Tomaselli 1981, Quézel 1981, 1999, Na- originally designating a very degrad®diercus coc-
veh 1989, Quézadt al. 1992, Fernandez-Santos & ciferadominated unit, developed on calcareous soi-
Gomez-Gutierrez 1994) are also regularly used inls (Di Castri 1981, Braque 1988). Though the main
the literature to designate non-forest vegetation distinction betweergarrigue and maquishas pro-
structures. A similar diversity of names also exists gressively been restricted solely to height differen-
when considering Mediterranean forest units. Besi- ces between these two units —i.e. to a structure pa-
des the common names fofestandcoppice other rameter— the broad majority of the definitions still
terms such apre-steppic foresor preforestalso refers only to the qualitative adjectivesloW shru-
appears in the literature (Quézsl al. 1988, Bar- bs units for thggarrigueand ofmedium-higtshrubs
béroet al. 1990, 1992, Quézel 1999). This diversity unit for themaquis without mentioning any quanti-
of names could be considered as an advantage frontative height threshold. Several definitions of Medi-
a terminological accuracy point of view but it ac- terranean vegetation structures may also depend di-
tually entails serious problems of confusion when rectly upon the floristic criteria, e.g. a medium shrub
comparing vegetation cover descriptions and analy-unit in the Iberian peninsula is namjadal only if it
sis carried out in different sub-regions of the Medi- is Cistusssp. dominated while a medium-low shrub
terranean basin. unit within the same region is termé&amillar pro-

As pointed out by several authors (Di Castri 1981, videdThymusssp are dominant (Tomaselli 1981, Da
Naveh 1989) this confusion results primarily because Lage & Métaillé 2000, Braque 1988).
of divergences between authors regarding the defi- Recent studies (Da Lage & Métaillé 2000) pro-
nition of a specific term. As a consequence, the veryvided valuable, comprehensive and updated defini-
same name may design different vegetation structu-tions of Mediterranean vegetation units. Tomaselli
res within the Mediterranean basin. For example, (1981) also proposed to classify non-forest structu-
even the common termaquiscan be defined very res into several categories mftorral according to
differently from one author to another: Aaguismay height and cover. However, there is still terminolo-
be considered as a “tall ligneous unit composed with gical confusion in the vocabulary employed to defi-
shrubs and trees” (Da Lage & Métaillé, 2000), or as ne circummediterranean vegetation units.
“a type of sclerophyllous scrub vegetation” where Since the current definitions of Mediterranean
“scruld refers to “a vegetation type dominated by vegetation units refer to very diverse and mostly
low shrubs” (Brown & Lomolino, 1998). qualitative criteria, we suggest here to use a method

The terminological confusion can be considered in which Mediterranean vegetation units are discri-
also as a consequence of cultural and linguistic dif- minated according to a single basic and easily quan-
ferences from one Mediterranean region to anothertifiable criteria: The structure of vegetation units.
(Di Castri 1981). For instance low ligneous units are By referring only to structure parameters, this
calledtomillar in Spain,garrigue in France phry- method may be accepted and applied throughout the
ganain Greece antbathain Israel. Noticeable dif- Mediterranean basin, eventually giving the oppor-
ferences also occur between western and eastermunity to draw comparisons between several mosaic-
Mediterranean regions regarding taller units, e.g. alike landscapes located in different sub-regions
2-5 m height dens®uercus calliprinosdominated around the Mediterranean.
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Method Table 1a:The two height nomenclatures previously suggested in
order to classify Mediterranean vegetation units.

This method is based on a preliminary identifi- , , ,
cation of vegetation units according to their structu- €9t Naveh & Witthaker Tomasell
ral characteristics. The discrimination of the various classes (1979) (1981)
vegetation units composing a Mediterranean mosaic-
like landscape shall be carried out according to the

two most basic quantitative parameters used to cha- Class 1 0-05m 0-08m

racterize the structure of any vegetation unit: Hei- Class 2 05-15m 06-2m

ght and cover rate (Kichler 1988). Class 3 15-5m over 2m
Class 4 5-10m

Height classes

Several nomenclatures of height have been sub-Table 1b:Height classes proposed.
mitted by different authors in order to draw descrip-

tive analysis of vegetation units structure (Kichler Height classes Treshold values
& Zonneveld 1988). These nomenclatures were not
designated to be used in a specific geographical re- Class 1 0-1m
gion. Only two quantitative nomenclatures of hei- .« » 1.om
ght specifically designated to discriminate and clas-
sify Mediterranean vegetation units appear in the li- Cass 3 2-8m
terature. The first has been suggested by Naveh and Class 4 over 8 m
Witthaker (1979) and the second, whose goal was to ¢j4¢s 5 Herbaceous
discriminate the three basic types of matorral in the

Class 6 Rock outcrops

Mediterranean Basin, was proposed by Tomaselli
(1981) (Table 1a).

As any attempt of height classification carries a Table 1c:Cover categories
certain measure of arbitrary choice, it would be poin-

tless to discuss here whether one of these two no- COver categories Treshold values

menclatures is better than the other. The height no-

menclature we propose here (_Table 1_b) comprises Category A (Closed) over 90%

threshold values which are slightly different than . .

those mentioned in Table 1a. Category B (Scattered) 50% to 90%
The purpose of the first class (0 to 1m) is to indi- Category C (Open) less than 50%

vidualize low ligneous units dominated by dwarf-shru-
bs such aSacopoterium spinosuth.) Sp. in the ea-
stern Mediterranean basienista acanthoclada mey & Grey-Wilson 1993, Rameatial. 1989). Con-
(DC.) in Greece and in Crete, dhymusssp. on the  sequently, the choice of 2 meters as the top threshold
northern edge of the Mediterranean Basin. The vege-value in the second height class is appropriated. Mo-
tation units usually calletbmillar, garrigue, phry- reover, coppices of sclerophyllous oaks whose hei-
ganaor bathabelong to this first height class. Most ght ranges between 2 meters and 3 meters are not
dwarf-shrub species dominating these units may exce+are in the Mediterranean basin, especially in the
ed 50 or 60 cm but they very rarely grow beyond 1m. eastern part where significa@uercus calliprinos
Therefore, low ligneous units shall be characterized (Webb) coppices hardly exceeds 3 meters. Therefo-
by a first height class ranging from 0 to 1m. re, in order to discriminate clearly shrubby structu-
The aim of the second height class (1 to 2 m) isres, e.gCistusssp. units, from low forest structures
to individualize medium ligneous units. These units such as sclerophyllous oak coppices, the second hei-
are dominated essentially by various shrubs such agyht class shall be limited to a maximum of 2 meters.
Pistacia lentiscugL.), Cistusssp. Calycotomessp., In addition, since all dwarf-shrub units are lower than
Cytisusssp.,most ofGenistassp.,Ulex parviflorus 1 meter high while shrub units distinctly exceed 1
(Pourr.) or someErica ssp. (Quézel 1981, Prodon meter height, the discrimination between these two
2000). However, even if certain Mediterranean shrub height classes shall be easy and confusion is not
species grow over 2 meters, ilica scoparia(L.) likely to be made when interpreting aerial photos.
or Spartium junceun(L.), most of them do not (Bla- Most of the vegetation units currently nanmedquis
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in the Mediterranean basin belong to the second hei-tion units or strata, it is suggested to differentiate
ght class proposed. only three basic cover categories:
Additional height classes are required to indivi- Closedwhen cover rate is over 90%cattered
dualize mainly low forest structures from high fo- when it ranges from 50% to 90% aongenwhen
rest structures. The definition of a single additional cover rate is lower than 50% (Table 1c).
class, 2m and above, would be problematic as it
would group together in the same height class veryDiscrimination between monostratified, bistratified
different forest structures such as sclerophyllous orand multistratified structures
deciduous forests mainly dominated@uwercusssp.
andPinusssp. dominated forests which are among By referring simultaneously to height and cover it
the tallest forest structures in the Mediterranean becomes possible to discriminate very accurately the
Basin. Therefore, in order to make a clear distinc- types of vegetation structures which compose a Medi-
tion between lower and higher forest structures it is terranean mosaic-like landscape. Indeed, the various
necessary to consider two additional height classesvegetation structures that may occur in a Mediterra-
The third class (2m to 8m) enables to individua- nean mosaic are not likely to be only monostratified,
lize low forest structures, mainly dominated by scle- i.e. the structures are not systematically built by a sin-
rophyllous oak species. The fourth height class (abo-gle strata that would cover more than 90%. In fact, the
ve 8m) gives the possibility to distinguish taller fo- strong structural heterogeneity which characterizes Me-
rest structures such as coniferous forests and someliterranean mosaic-like landscapes (Haodtzd. 1995)
of the deciduous oak forests. The eight meters thre-is related to the fact that numerous vegetation units
shold appears to be the most appropriate height li-are, though physiognomically homogeneous, compo-
mit in order to allow a basic distinction between sed of two or more distinct strata. Therefore, in order
Mediterranean forest structures. The reference to ato carry out an accurate quantification of the mosaic
lower values, e.g. 6 meters, or to higher values, e.g.that highlights structural nuances between different
10 meters or 12 meters would result in an unbalan-vegetation units, it is essential to individualize vegeta-
ced classification as most of the forest structurestion structures which are not monostratified.
would appear together within the same class. According to the three basic cover categories di-
The four height classes proposed enables a classtinguished, three groups of vegetation structures can
sification to be made between different ligneous be differentiated, regardless of the height parame-
structures. But, many vegetation units in Mediterra- ter. The first group includes monostratified units, i.e.
nean mosaic-like landscapes comprise an herbaceene-layered vegetation structures, where one single
ous stratum. Therefore, it is necessary to consider astrata covers over 90% of the surface (Fig. 1). These
fifth height category so ligneous vegetation structu- units are commonly calleclosedunits.
res where the herbaceous stratum plays a significant The second group includes bistratified units, i.e.
role, e.g. open low ligneous units, can be individua- two-layered vegetation structures formed by the as-
lized from exclusively ligneous units, e.g. dense low sociation of a scattered strata, i.e. a layer where co-
ligneous units. Finally, since outcrops of bare rock verage ranges between 50% and 90%, and of an open
frequently occur in Mediterranean vegetation units, strata, i.e. which coverage is less than 50% (Fig. 2).
it is necessary to add to the five height class pre- The third group comprises multistatified units,
viously defined, a specidlare rockclass. here restricted to three-layered vegetation structu-
The height nomenclature is restricted to only five res, formed by the association of three distinct stra-
classes of vegetation so the risk of misclassification ta with similar cover rates each, i.e. one third or so.
when interpreting aerial photos can be minimized. Inthat case, each of the three strata displays an open
coverage, i.e. less than 50% and usually closer to
Cover categories 30-35% (Fig. 3).

In order to carry out an accurate discrimination Quantifying the diversity of vegetation structure
between vegetation structures occurring in Mediter- types in a Mediterranean Mosaic
ranean mosaic-like landscapes, the five height clas-
ses distinguished must be coupled with cover rate By referring simultaneously to the six height clas-
categories. ses (including théare rockclass) and the three co-
As a large number of distinct cover categories ver categories proposed, up to 55 different types of
would entail significant risks of misclassification vegetation structures may be identified. Among the-
when evaluating the coverage of different vegeta- se types are five monostratified structures, thirty
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Fig. 1 Schematic representation of monostratified vegetation struc-
tures occurring in Mediterranean mosaic-like landscapes: (a) Scle-
rophyllous oak coppice, i.e. with Quercus calliprinos Webb or
Quercus ilex L. (b) Medium ligneous units, i.e. with Calycotome
villosa (Poir.) Link or Cistus ssp., (c) Low ligneous unit, i.e. with
Sarcopoterium spinosum (L.) Sp. or Genista acanthoclada (DC.)

Fig. 2 Schematic representation of bistratified vegetation struc-
tures occurring in Mediterranean mosaic-like landscapes: (a)
Association of an open trees stratum with a scattered medium
shrubs stratum (b) Association of an open medium shrubs stra-
tum with a scattered dwarf-shrubs stratum (c) Association of an
open dwarf-shrubs stratum with a scattered herbaceous stratum.

Fig. 3 Schematic representation of multistratified vegetation struc-

tures occurring in Mediterranean mosaic-like landscapes: (a) Three-
layered structure composed of a trees stratum, a medium shrubs stra
tum and a dwarf-shrubs stratum, each covering approximatly one-
third of the surface. (b) Three-layered structure composed of me-

dium shrubs stratum, a dwarf-shrubs stratum and of an herbaceous

stratum, the cover of the three strata being equivalent.
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bistratified structures (Table 2a) and twenty multi-
stratified structures (Table 2b).

The five monostratified structures which can be
distinguished are one-layered closed structures whe-
re the highest stratum, which can be either stratum
1, 2, 3, 4 or stratum 5 (herbaceous), has a cover rate
above 90%, i.e. cover category A (Table 1c).

In order to display clearly the different bistrati-
fied structures that can be differentiated, each struc-
ture of this type is represented by a couple of digits
(Table 2a) where each digit refers to a height class
ranging from 1 to 6. The first digit (bold) indicates
that the stratum it refers to has a scattered coverage
(cover category B) while the second digit (italic) sti-
pulates that specific stratum has only an open cove-
rage (cover category C). Consequently the position
of each digit is very important. For example codes
12 and21 refer to two different bistratified structu-
res :12 indicates that the stratum, whose height exce-
eds 8 meters (height claty has a scattered cove-
rage (cover category B, 50% - 90%) while the se-
cond stratum, whose height ranges between 2 me

Table 2a:List of the codes referring to the thirty possible bistra-

tified vegetation structures. The first digit (bold) refers to the

height of the scattered stratum. The second digit (italic) refers to
the height of the open stratum (codes with two similar digits

would refer to one-layered structures).

Height classes of the scattered stratum

1 2 3 4 5 8
I A A A

e 2|12 - 32 42 52 62

2 =

82 3|13 23 - 43 53 63

)

ES 4|14 4 34 - 54 64

RE 5|15 25 35 45 - 65
S 6|16 26 36 46 56 -

Table 2b :List of codes referring to the twenty distinguishable
types of multistratified vegetation structures.

123 234 345 456
124 235 346 -
125 236 356 -
126 245 - -
134 246 - -
135 256 - -
136 - - -
: 145 - - -
146 - - -
156 - - -
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ters and 8 meters (height cl&gshas an open cove- tion structures that may occur in the Mediterranean
rage (cover category C, less than 50%). On the othemosaic-like landscape of a given region is likely to
hand, in the bistratified structure cod&ithe lower be lower.
stratum (height clas®) displays a scattered covera-
ge while the higher stratum (height cld9shas an  Materials
open coverage. Therefore, vegetation structures cor-
responding to code®? and21 are actually two di- The quantification of a mosaic-like landscape
stinct types of vegetation structures, even if theseimplies that a GIS-built map displaying the diffe-
two bistratified structure types are both composed rent types of vegetation structure occurring in the
within similar strata (Fig. 4). area considered, is produced. The most appropriate
The coding of the types of multistratified struc- tool that enables to build such a map is large-scale
tures does not require to take into account the rankaerial pictures. High quality and recent color aerial
of each digit in each three-digits codes since thepictures, whose scale ranges from 1:10.000 to
multistratified (three-layered) vegetation structures 1:15.000, should be used in order to build a poly-
are actually composed of three distinct strata as theygons layer where each polygon refers to a specific
display similar cover rates. For instance cod45s vegetation unit, individualized according to its struc-
and534would refer to the same type of multistrati- ture characteristics, i.e. according to the height clas-
fied structure (Table 2b). ses and the cover categories detailed previously. The
According to this method up to fifty-five diffe- interpretation of the mosaic cover should be prefe-
rent types of Mediterranean vegetation structure canrably carried out directly on paper aerial pictures,
be distinguished. It should be stressed that all therather than on scanned pictures, since it enables one
structure types are not likely to be found in a speci- to use stereovision which significantly improves the
fic study area. The total number of different vegeta- accuracy of the vegetation structures discrimination.
After the map is computerized, the GIS-assisted
processing of the structure types layer enables one
to obtain various quantitative data which allows one
to characterize quantitatively the mosaic-like land-
scape of the area studied.

Results and Discussion

Case study

Structure type 12 The method proposed has been applied to the
mosaic-like vegetation cover of the Carmel region,
northern Israel. The study area {(1'- 32 49’ N :

34° 55’ - 35° 06’ E) extends over 249 ktrand eleva-
tion remains moderate as it does not exceed 540m
a.s.l. The region under study has a mild Mediterra-
nean climate. Average annual rainfall ranges from 600
mm in the southeast part to 750 mm in the higher par-
ts (Scharlin 1980). The Carmel region has been rela-
tively well preserved from urban development com-
pared to the rest of the Mediterranean region of Isra-
el. Several Nature Reserves which are among the lar-

Structise type 2/ gest in the Mediterranean part of Israel, and a Natio-
nal Park, are found in this region (Naveh 1999).
Fig. 4 Schematic representation of two distinct types of bistrati- The Comprehensive results of the Carmel’s mo-

fied structure composed with the same strata. In the first type of . lvsi t be fullvy detailed in the limits of
structure, coded 12, stratum 1 refers to a scattered tree layer exceSalC analysis cannot be fully aetallea in the imits o

eding 8m, e.g. a Pinus halepensis (Mill.) or a Pinus brutia (Ten.) this present article whose central purpose is to de-
stratum. Stratum 2 refers to an open tree layer whose height ran-ye|op the principles of a method for the quantitative
ges between 2m and 8m, e.g. a Quercus ilex (L.) or a Quercus | agsification of Mediterranean mosaic-like landsca-

calliprinos (Webb) stratum. In the second type of structure, co- .
ded 21, the strata are the same but their coverage are different. pes. However, several quantitative results shall be



Journal of Mediterranean Ecologyol.3, No 2-3 2002

low ligneous stratum) (Fig. 5). It has been found that
only seven structure types each cover, more than 5%
of the area studied (Fig. 5). Consequently, most of
the structure types (23) each cover a relatively low
percentage of the area (less than 5% of the total area
each). Among these twenty-three types, sixteen co-
ver between 1% and 5% of the area considered and
only seven types cover less than 1% of the area each.
The total area covered by the 7 most important struc-
ture types — each occupying more than 5% of the
region studied — reaches only 55.8%. Therefore, a
large proportion (44.2%) of the total area covered
with vegetation is composed of twenty-three distin-
ct types of vegetation structures.

20 ¢

Number of structure types

0

0-1%4 1-5%4 S10%% = 10%; The quantification of the mosaic showed that,
. among these thirty structure types, none occupies a
¥o of total area covered sufficiently significant proportion of the area stu-

Fig. 5 Distribution of structure types according to the percenta- diedin O“_jer to be COUSIdered as the domman_t struc-
ge of total area covered by each type. Among the thirty structure ture type in the mosaic-landscape of this region.
types distinguished, twenty-three cover less than 5% of the total Yet, this diversity can be more accurately defined
f‘égi‘heeascz;lﬁ;; the total area covered by these twenty-three typegyhapy considering the proportion and the total surfa-
T ce area covered by monostratified, bistratified and
briefly exposed as examples of the method imple- multistratified structure types (Table 3). Twenty di-

mentation. stinct types of bistratified structures cover almost half
(47.6%) of the area occupied by spontaneous vegeta-
Diversity and proportion of structure types tion. Diversity is reduced when considering multistra-

tified structure types as only five types occur in the

Among the fifty-five possible types of structure area studied. Nonetheless these five types cover al-
that can be distinguished according to the methodmost one third (29,5%) of the total area. Monostrati-
previously explained, thirty occurred within the re- fied vegetation structures are represented by only five
gion considered. This large number of vegetation different types which occupy slightly more than one
structure types occurring in a relatively restricted fifth (22.9%) of the total surface area considered. The
area (181 kra of the total area is covered with spon- basic distinction between monostratified, bistratified
taneous vegetation) accounts for a great diversity inand multistratified structures shows that each of the-
the mosaic-like vegetal landscape of the region stu-se three categories is well represented in the Carmel
died. Among the thirty types distinguished, only a region’s mosaic-like landscagEig. 6).
single one occupies over 10% (12.9%) of the total  These results suggest that the mosaic-like vege-
area studied (bistratified structure tyfik i.e. scat-  tal landscape in the Carmel region is characterized
tered herbaceous stratum associated with an opeioy a very high level of vegetation structure hetero

Table 3 :Proportion of monostratified, bistratified and multistratified types of vegetation structure in the Carmel region.

Maximum number of Total number occurring
structure types in the mosaic-like % of the total study
distinguishable vegetal landscape of the area covered”

Carmel region

Monostratified types 5 5 22,9%
Bistratified types 30 20 47,6%
Multistratified types 20 5 29,5%
Total 55 30 100,0%

* referring to the total area covered with spontaneous vegetation
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geneity. The comparison with several other mosaic-landscape is completed according to the characteri-

like landscapes in the Mediterranean basin remainsstics of the structure types distinguished, it beco-

necessary in order to determine if this strong hete-mes possible to investigate the characteristics of the

rogeneity is particular to the Carmel area or if it may mosaic. For instance the diversity, the proportion and

also be found in other regions. the spatial distribution of the different types of ve-
getation structure can be quantitatively determined.
Finally, it should be stressed that the method propo-

Conclusion sed enables to quantify mosaic-like landscapes in a
way that makes most Mediterranean mosaic-like lan-

By referring to simple but quantitative structure dscapes directly comparable. As a consequence, re-

parameters, the method suggested enables classifigional nuances between different mosaic-like land-

cation of Mediterranean vegetation units in a way scapes within the Mediterranean basin can be highli-

that substantially reduces the problems of confusionghted and analysed.

inherent in the definition of the Mediterranean ve-

getation units, which are still defined mainly by qua-

litative criteria. This standardized method enables Acknowledgements
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Fig. 6 - Distribution of monostratified, bistratified and multistratified vegetation structures in the Carmel region
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