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Characterization of terraced areas 
finalized to assessment of landslide 

hazard



Phase 1 – Census of terraced areas in Liguria
The first one, concerning the cartographic census of the Ligurian 

terraced areas, was carried out using both, maps and 
orthophotos. Moreover, in the sample areas was also carried out 
a detailed ground survey. As far as maps are concerned, we 
used regional and technical maps with raster format at 1:10000 
scale and the regional and technical map at 1:5000 scale in 
vector format in which is contained the layer relative to the 
terraced areas. Colour orthophotos is a regional product, with 
geographical references at 1:10000 scale. These supports 
integrated in a Geographical Information System (GIS), were 
confronted each other and the result is a map called “first 
attention” that represents terraced areas in Liguria, according to 
a scale of reliability as mentioned below. As said before, in the 
sample areas, (Bisagno Valley, Argentina Valley and Vernazza 
basin, that is in Cinque Terre, near La Spezia, Fig. 1), a detailed 
ground survey was carried out. Fig. 2 shows an example of map 
making.







Both in the analysis phase of maps and in the direct ground survey, there were some 
problems that did not allow to create an exhaustive map making, but just the one that 
was called “first attention” map about the terraced areas of Liguria. The main 
emerged difficulties are:

a) Even if the regional and technical maps obtained by photogrammetic survey and 
also the orthophoto and zenithal photos are detailed work-tools and instruments and 
the cartographer tries to do his best, the process of making map is difficult. This 
because it is only possible to census the visible terraced structures, which are not 
covered by plans neither hidden by infrastructures. Moreover, for the regional and 
technical map at 1:5000 vector scale, a further approximation degree is added in the 
digitalization process. This introduces errors, such as the interpretation of geological 
structure layers that appear to be the dry walls of some of the terraced areas.

b) The direct census of the ground also presents some problems. In fact, it was 
difficult to approach with private owners and this did not allow getting near the 
terraced areas in the best way. Then, another problem was caused by the rich 
vegetation (especially shrubs and brambles) that did not allow defining exactly the 
areas. So, it was necessary to value the real size of the terraced areas.



High: terraced areas included in the ground 
census (sample areas), and/or present in each 
map;
Medium-high: terraced areas overlapping 3 
layers out 4;
Medium-low: terraced areas overlapping 2 
layers out 4;
Low: terraced areas overlapping 1 layer out 
4.



Fig. 3 - Example of final drawing map







In the sample areas, during the census of the 
terraced areas, the territory, (divided in sides) 
was classified according to these criteria:



A) < 10%;
B) between 10% and 24%
C) between 25% and 49%
D) between 50% and 74%
E) > 75%



AB – Abandoned
PC – Partially abandoned
CL – Cultivated



BSC – Wood
CSP – Brush
VGT – Vineyard
FRT – Orchard
ULV – Olive grove
CTA – Horticultural cultivations
PRT – Field
SRR – Greenhouse
PSC – Grazing lands
MST – Mixture



1 – Isolated or no instabilities
2 - A few isolated instabilities
3 - A lot of instabilities
4 – High number of instabilities
5 – Instabilities presented in the whole side



So, we analysed these data with the help of G.I.S. staff (Fig. 
5-8). It would be too long to write in a detailed manner the 
results of this analysis in this paper, but it is evident that 
the Bisagno Valley has a different distribution of the 
parameters compared with the other two areas taken as a 
sample. First of all, this is caused by the fact that the 
Bisagno Valley is mainly affected by the urbanization. In 
fact, the city of Genoa includes most part of the hollow. This 
has caused a decrease of the agricultural utilisation of the 
territory, favouring the status of dissertation of the terraced 
areas. It results that they are at a higher level of risk 
compared to the other two areas taken as a sample. In fact 
they have, as we can see in the pictures, a higher, both 
quantitative and qualitative, homogeneity degree of the 
ground use. So, they also have a better general 
maintenance of the terraced areas.









The analysis of the data, shown in picture 8, is very 
important. It shows that in the terraced areas in which it is 
carried out a “valuable” cultivation, such as vineyard, there 
is no instability. In other areas in which there is another 
kind of cultivation, there are more instabilities, and they 
show that the owners pays less attention to the 
maintenance of the terraced area. It is possible to see this 
especially in the horticultural cultivation areas, while the 
olive grove areas, as well as the vineyards, are valuable and 
in most cases, very important from an economic point of 
view. So, this analysis should be studied in detail, taking in 
consideration all this information and valuating, for 
example, the size and the kind of the firm or whether the 
cultivation is recreational or not. In this way, we can 
understand better the potential cause of the instabilities.





Thanks to these studies, we are debugging a new 
methodology based on the awareness that the terraced 
areas dissertation causes an increase of the hydrogeological 
risk.
The manual, that will be soon published, considers those 
areas in which the hydraulic layouts, strictly connected to 
the terracing, are essential for the safety and for the 
functional conservation of the terraced areas, and so, for the 
maintenance of the agricultural ground (as far as artificial), 
in a region in which there are not a lot of level areas. So we 
can assume that the possible future prospect for the 
terraced areas should be:



1. the maintenance, renovation, restoration of the 
terraced areas; even if the hydrogeological risk is 
high, since they have a high historical value, a tourist 
and socioeconomic importance;
2. the terraced areas are to be abandoned, when there 
are few or no hydrogeological risks and visual 
perception factors. And when local economies do not 
support the system and when there is a high 
ecological importance;
3. They are to be modified, in any intermediate 
situation throughout agricultural-hydraulic and 
forestal-hydraulic layouts, connected to consolidation 
works and the steady state process. These can be 
assimilated to naturalistic engineering works, also 
through temporary management schemes.



If we want to move from an artificial scheme such as the
terraced areas, to the natural characteristics of the
sides, we need to take in consideration intermediate
schemes because the nature itself is not enough do to
it. These intermediate schemes pertain to agricultural
and hydraulic layouts that are more sustainable than
traditional terraced areas, from an economic,
environmental and social point of view.

Apart from the terraced areas and the natural
characteristics of the sides, there are other
intermediate situations that can be managed through:



The utilization of the vegetation in the management of temporary
schemes, that take in consideration the agricultural, woody, pastoral,
phytoclimatic and landscape characteristics of that area.

The accentuation of the natural resources, also through the producing
niche, the “green” and rural tourism.

The development of the decentralization process. People that live in
cities can decide to move to rural areas; by this way, this process
creates a different way of living, encourages the young entrepreneurs
to do business and considers, from an economic point of view, the rural
service given to the community.

It is necessary to focus on the periurban areas because they are
difficult to protect and preserve, especially according to the
management of the hydrographic basins and the introduction of
“wilderness” into the urban network.



According to this, we can not consider a rural
area only as an area in which go on holidays,
but we have to consider it as an area closely
related to what happens in the coastal zones
and in the valley.

In fact, we have to start thinking that the
prospect of the urban coastal area is closely
related to that one of the hilly-mountain areas
for different reasons:



Hydrogeological risk that is landslides, floods and other calamities. In fact,
the climate change can produce an increase of these risks, bringing human
and economic costs.

A bad or no management of water resources in hilly-mountain areas can
cause problems in the valley, such as a lack of water in this area.

Climate. Then it is necessary to create, especially in cities and in urbanized
areas, an efficient rural system.

It has been proved that rural areas have a positive impact on human
health. In fact these areas improve the quality of life in the city and they also
promote outdoor sports aimed at the physical and mental rebalancing of
people. By this way there will be real benefits in the whole community and in
the environment, together with a direct contribution, both to the individual
wellness and to the public health.

It is also important the concept of biodiversity. In fact, the river basins, that
in Liguria are the main geomorphological factor, can be seen as greenway
within the rural regional system. By this way, rural areas get again their
cultural, productive, recreational and environmental function, according to
the biodiversity. From an environmental point of view, cities become sink
areas since they absorb matter and energy from the environment. They
leave an imprint on the area in which they are and this causes a deterioration
of the environment.



All these things have direct economic effects. In
fact, the above-mentioned situations could be
eliminated or controlled. This would produce
enrichment for the whole society and it would
produce personal profits and public investments.
By this process new economic resources would be
created that could be used in order to support a
more efficient and farsighted environmental
policy.

Nowadays we do not have any of this kind of policy.
There are only actions aimed at maintaining and
protecting the Nature.



Moreover, we have to remember that the territory, the 
environment and the landscape are also influenced by 
the agricultural policy and its funding system. An 
example of this is the new Common Agricultural Policy 
(CAP 2005). According to what the Italian Agricultural 
Confederation said, (2007), this policy “has completely 
changed the concept of subsidy payments, that until 
than they were given according to the cultivation and 
the breeding of a particular kind of animal. 

The CAP has introduced this change that is intended to 
give farmers more freedom to choose for themselves 
those crops most in demand, according to a specific 
company strategy”.



Moreover, in these areas the entrepreneurship 
can be encouraged and differentiated by the 
selling of typical products with PGI (Protected 
Geographical Indication) brand that we can 
find in the coastal areas. In fact, these 
products (together with other regional factors) 
contribute to promote in a better way the 
Ligurian tourist development.
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