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The objective of the study has been to underline as the 
ecological efficiency of the different types of vegetation can 
influence the stability of the slopes. The ecological efficiency
tightly results tied up to:

the typology of vegetation, 
its distribution and the extension of the stains 
the coverage and the mixture
the age
the evolution
the regenerative ability
the presence of factors of trouble as the fire o pasture

OBJECTIVESOBJECTIVES

METHODOLOGYMETHODOLOGY

The study area, near the village of Cetara, is situated in the southern part of the Sorrento – Amalfi
peninsula (Italy) at the end of the small catchment basin of the Cetus stream (3.8 km2 ). The mountain 
reliefs are essentially composed of carbonate rocks covered by the volcanoclastic deposits of the 
Vesuvius eruption in 79 A.D, and are characterised by steep slopes.

Surveyings have focused in the location of the typology and physiognomy of the various vegetation 
shapes in the river basin, leaving from the aerial photos interpretation with verification and control in 
field. It has given special weight to inspect in manner detailed the different ecomosaics (structural 
appearance), traveling in global manner the field to have not only a real sight of the significant 
differences in their space distribution, but also for individualize the more important relation between the 
different ecosystems (functional appearance) and the changes in course, which the fires, the landslides 
and the human activity, passed and present.

Besides they have been you execute specific reliefs of floristic-vegetation type and forest type, through 
the withdrawal of champions, in the first case, or the area test accomplishment, in the second.

For the determination of the total overground biomass (trunk, branches and leaves) us is bases to you in 
part on the dendrometric parameters and in part on weighed carried out in test destructive areas. The 
forest and shrub age was checked through the wood samples in various situations. 

From these information, five thematic maps were edited with GIS (scale 1:5.000): soil-use, vegetation 
physiognomy, areas burnt in summer 2000, vegetation age (with cover > 40%) and biomass.

The field of the river Cetus presents a relevant  
uniformity of land uses, tight depending from 
the elevated slopes and from the abandonment 
of the agricoltural and zootechnic practices. 

Land useLand use

Based on the first distinction operated with land 
use, it has operated a detail mapping in order to 
characterize qualitatively and quantitatively the 
main vegetation typologies, with three classes 
of cover degree (I class:  cover > 70%, II class:  
cover between 40-70%, III class:  cover < 40)
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The fire, that burnt the Cetara’s basin in 
summer 2000, interested a surface of 153 
hectare, equal to 40% of the total area. Its 
ecological effect on the component “soil –plant”
influenced the vegetation cover in the slope’s 
stability. 

The relation between fire and vegetation in the 
mediterranean environment presents a complex 
reality and rather problematic, that stretches 
out drastically to reduce the role of the 
vegetation to oppose the geolocical trouble and 
to mask the dynamics in action on old landslide 
surfaces. 

In fact, like observed in Cetara’s field, the 
vegetation is made up of mosaic of the 
populations created from different trouble 
events (like the fire, the landslide, the cut, the 
pasture), that modify the natural mosaic 
produced from climatic and soil factors. 

The effects of the fire on the vegetation are 
direct and indirect and depend above all from 
the fire’s type, the frequency and the climatic 
events that verify themselves in the successive 
period to its passage. These come to alter 
deeply the features of the ground, the local 
climate and the runoff. 

Mostly of the cases, like observed directly in the 
area, the fire destructed the organic matter to 
different depth and transformed it in ash, with 
alterations of the chemical and microbiological 
features, the creation of rabid films, the erosion 
of the superficial soil layers and the seeds in it 
contained.

The fire, beyond that to simplify the structure of 
the vegetation, bringing back it, for example, to 
a juvenil phase, reduce too the functions of the 
patches to the landscape level, spoiling the 
“tampon” capacity with repercussion also on 
the stability of the some slope areas. Besides 
some parts of the system, repeatedly submitted 
to the factors of considerable regression 
trouble, reach to strong unstable stadiums, 
where it is reduced more the resilience’s 
capacity.
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The parameter age results connected, under 
the same conditions (ex. ferttility, vegetation 
type), to the development and structural 
dynamical processes of vegetation.

These component on the area is appeared 
“young”” or quite in “renewal” and is 
therefore distant from a phase of ecological 
stability and productive (in term of biomass). 
In fact were not surveyed forest or shrub 
areas with age older than 40-50 years, for 
causes connected both the fires and the action 
of wood cutting exercised in the past.

AgeAge

The overload caused to the vegetation’s 
weight (trunk, branches and leaves) on the 
stability of the volcanic soils in the area of 
survey results on the whole to have a modest 
influence, wheter out of the high variability of 
the topography or the relatively low values of 
biomass. 

The distribution of three weight classes 
recognized reflects the features of vegetation 
“young-looking”, with a greatest presence of 
biomass near the chestnut-woods and in some 
more fertile areas of broad-leaved forest with 
Ostrya carpinifolia, Fraxinus ornus and Acer 
obtusatum, orientated to north. 

Intermediate values are drew along the main 
gullies and in some areas less degraded or 
with highest covering of sclerophyllous forest 
with a strong presence of Quercus ilex.

Besides in the superficial soils, where the 
overload of the vegetation it could influence 
much more on the destabilizing forces along a 
hypothetical flow surface, the roots aim to 
penetrate in the rocky substrate (if cracked) 
and therefore to anchor the soil. Such action, 
surely stabilizing, happen in those areas with 
soil thickness < 60-80 cm, mostly on the sud
side.
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Estimation of element c)

Cover classes 
for each 

vegetation type
Value

100% 1
90% 0,9
80% 0,8
70% 0,7
60% 0,6
50% 0,5
40% 0,4
30% 0,3
20% 0,2
10% 0,1

Estimation of element d)

Extension of 
patches (ha) Value

<2 0,5
2-5 1

6-10 1,5
>10 2

Estimation of element e)

Vegetation age Value

<10 years 1
10-20 years 1,3
>20 years 1,5

Estimation of element f)

Burnt areas in 
2000 Value

SI 0,5
NO 1

The total stability for each patch is egual:
ST1: (st11*cov1+st12*cov2+......st1i*copi)*elemd*eleme*elemf
st1i = stability1 for vegetation type i present in the patch
cop1 = cover vegetazion type i (estimation element c)
elemd =  estimation element d
eleme=  estimation element e
elemf=  estimation element f

To determine the eco-stability of the different 
vegetation types presents in Cetara’s basin, it has 
look for individualize a synthetic qualitative 
approach based on the main physical-ecological 
features verified in the typologies of vegetation, 
through the identification of the following 
elements:

a) the resistance at the troubles due to the fire, 
the pasture, the cutting and the disease, keeping 
in mind the ecological factors connected to the 
species of the present population (height, foliage 
density, health, features of the radical system, 
density of the different layers, selvicoltural
treatment);

b) the resilience or renovation capacity owing 
some troubles (see above), regarding the 
different seeding capacity, the asexual 
reproduction and the replay to soil alteration;

d) the extension of the patches;

e) the age of the vegetation before the fire of  
year 2000;

f) bio-physical alteration due to the fire, that 
affected also on the soil features.

To every element it was attributed a value being 
derived from a relative scale of syntetic
judgment,   divided from 3 to 5 classes, how 
reported  here :

Vegetation stabilityVegetation stability

RESULTSRESULTS

CONCLUSIONSCONCLUSIONS

The repeated fires, burning the vegetation, alter therefore the bio-physical stability of the system 
“plant-soil”, changing deeply the hydrological regimen, the protection of the soil by the plants and 
reducing the eco-stability.

The repeated fires, burning the vegetation, alter therefore the bio-physical stability of the system 
“plant-soil”, changing deeply the hydrological regimen, the protection of the soil by the plants and 
reducing the eco-stability.

The abandonment of:

• the chestnut coppiceschestnut coppices, characterized from monopytics associations, with reduced herbaceus and 
bushy covering and with many trees died, can introduce further problems on the protection and 
stability of the sides;

• the coltivated terracesterraces located in the upper zones of slopes can make worse the risk to collapse 
because of the special meteorological events, since these terraces had a specific net of water drainage.

In the areas where there was been landslides in the past, the alteration or the partial disappearrance of 
the soil causes a regression of the vegetation that remains influenced, in its dynamics, by the 
topographical features (exposure, slope, altitude) and by the reduction of water and nutritive resources 
in the soil, determining a heterogeneous mosaic (ex. in  the gorges).  

The irreplaceable action of soil protection exercised by the forests and by those association bound at 
these for direct dynamism, in the slope areas, can occur only if exist three conditions:

efficiency of the vegetation associations like integrated system (ecosystem);

enough extension and covering in the basin; 

equilibrated distribution inside the basin. 
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Estimation of element a) and b)

Vegetation types TROUBLE 
RESISTANCE

RESILIENCE 
(regeneration 

capability)
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11

LEG F P C I F P C I stability 1
1 Sclerophyllous forest with Quercus ilex 1 3 3 3 10 3 2 2 2 9 90
2 Broad-leaved forest mixed sclerohyllous species 2 2 2 2 8 2 2 2 2 8 64
3 Broad-leaved forest with Ostrya carpinifolia 1 2 2 2 7 3 1 3 2 9 63
4 Chestnut-wood (Castanea sativa ) 1 2 3 1 7 2 1 3 1 7 49
5 Degraded forest 1 2 1 1 5 1 1 2 1 5 25
5 Degraded sclerophyllous vegetation 1 2 1 2 6 2 2 1 1 6 36
6 Garigue 2 3 1 0 6 3 1 1 0 5 30
7 Natural secondary grassland 1 1 0 0 2 2 1 0 0 3 6
8 Steppe 2 2 0 0 4 3 2 0 0 5 20
9 Bare rock with sparsely vegetated areas 1

10 Terrace coltivated 1 0 0 1 2 1 0 0 1 2 4
11 No cultivated terrace with grassland cover 1 1 0 0 2 2 1 0 0 3 6

11,1 No cultivated terrace with shrub cover 1 1 0 1 3 2 1 1 1 5 15
11,2 No cultivated terrace with mixed cover (shrubs and trees) 1 2 1 1 5 2 2 1 1 6 30

12 Olives groves 1 1 0 2 4 2 1 2 2 7 28

F= FIRE
P=PASTURE
C=CUTTING
I=DISEASES

0=indifferent
1=low
2=middle
3=high

Column C5=C1+C2+C3+C4
Column C10=C6+C7+C8+C9
Column C11=C5xC10

Ecological stability of vegetation:
araea of different classes

37%

25% 18%

20%

very low

low

middle

high

Land use

14%

30%

26%

18%

9% 3% rock

deciduous forest

degraded forest

shrubby grassland
and pasture
agricoltural area

built area

Shrub and forest associations (cover 
>40%) burnt in 2000

83%

17%

 age <10 years
 age 21-40 years

Dipartimento difesa del suolo
Servizio geologico d’Italia
Organo Cartografico dello Stato

Garrigue with 
Cistus incanus, 

Rosmarinum 
officinalis, Erica 

multiflora, 
Teucium friticans, 

Lavandula 
stoecjas



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


