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—Making ofthe Landscape: Adriatic Coast —

— Matural Conditions —

NATURAL CONDITIONS

Why does Italy today look the way it does? Different times and states have shaped the territory and
have left their traces in the form of topographical and geological qualities. These build the foundation
for the individual uses of the surface and are therefore a substantial help in the attempt to understand
the making of a landscape.

18°000 years ago

At the end of the dglacial period theice begins to melt. Dur
ing this process in which the water finds its way down the
4.5 Mio Years ago rmountains, rivers are formed. These rivers rinse out sedi-
Currents and forces compress different fragments of earth.  ments and accumulate valleys. The water level rises. Italy today

The Apennine forms the backbone of Italy. The 1500 km
Formation: the origin of Italy long mountain range dvides the country into a western
e billions of years the different fragments of the earth are constantly dispersed and compressed. and an eastern part. In the latter, an even coastal plane

hereby tl ce of the eartl altering; mountains and valleys arise. Pieces, arriving from the extends along the Adria and ascends over hilly land into a
northeast start to o Italy® s chiaracteristic profile.

steep mountainscape.
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Topography: a sequence of mountains and valleys

The northern part of the Abruzzo region shows a similar landscape that evolved due to camparable Mountains, rivers and sea

conditions, Its mountains and valleys originated by the pressure of the tectonic plates and the melt- The ramified river Tronto manages its way through the
ing of ice. This region consists of three parts: the plain part along the coast and in the valley floor, the rmountaineous landscape before it opens out into the Adri-
Lilly siopes and the steep mountainscape. atic Sea (representation of XVl century).
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[ clays with intercalacted sandstones
[L7] sandstones with intercalacted clay

[ sands and gravels

pelites and marls with interbedded sandstones

[T pelites sands and conglomeratas

Limestones

B travertine, marls, marly limestones

big grain size; used in building sector, as

.

sedimentary rock

fertiliser and as a binding agent for concrete

From mellow sandy soil to hard rock

Alongside the coast and in the region of the slopes the

earth is mellow and fertile. With the ascend of the territory

the stability of the earth increases.
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natural and human actions. Looking at a geological map, one can draw a conclusion about the devel-

opmeiit of an area.
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—Making ofthe Landscape: Adriatic Coast —

ORGANISATION OF THE TERRITORY

Historically, the area was substantially shaped by agricultural practices. Beginning with urbanisation
processes in the middle of thr 20th century a strong transformation was set in motion.

New comnections due to traffic infrastructure, allocation of industries and the opening up to mass
tourism created a fragmented, heterogenous settlement structure.

Topography represents a natural condition, influencing strategies for settlements and agriculture
troughout history.

Lscoli
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—Making ofthe Landscape: Adriatic Coast —

River by river

Alongside the repetitive topography the rivers at the valley
floor present an organizing constant Their appearence
changes distinctly towards the coast While they carve their
weav freely in the hinterland, wilt flood and erosion protec-
tors downstrearm have a strong impact on the evolution of

the riverbed.
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— Organisation of the Territory —

0 bushes acres & meadows

0 residential areas 0 rock
I Aforests olives, vines and horticulture

0 industrial & commercial areas

Land use: from arboreous mountains to the densly populated coast

The overlay of the different landuses shows that according to the geological situation three types of
i can iffe i

sparsly populated area in the mountainscape, vegetated by
the valley which are covered with olive and vine plots and finally

onjunction with the flat coastal area is densely occupied by newer
tl i ture.

© ETH Studio Basel

© ETH Studio Basel
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Land use
01 The Apenine foothills are covered with a mixture of

decidous and coniferous forests
02 A substantial part of the lanscape consists of fields.

. a5 -l ‘fﬁf‘-.-*—- il nﬁ. There are two kinds: seminativo nudo and serninativo
03 arborato
03 Modern settlements and industries developed alrmost
i blshes acres & meadows 0 residential areas exclusively in the alluvial plain and on the gently inclining
forests olives, vines and horticulture industrial & commmercial areas coastal area.
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M 02

Upper valley Mid valley

The land around the mountain villages is cultivated by At the bottorn of the mid valley big scale industrial com-
peasants. Existing travetine deposits are extracted from plexes and malls have settled. Big farms cultivate olives,
the hills and processed along the river. vines and vegsetables

acres & meadows
olive and vine cultivation
horticulture

bushes
forests
calanchi

residential areas

industrial & commericial areas

stone quarring & processing
0 gravel pits

A Coastal valley
The alluvial plain as well as the coastal zone are the most
valuable areas and therefore, densley populated.

Here are the most profitable cultivation types located:
Three characlerislic areas horticulture and fruit trees.

oy
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| 02 03 04

Different parts of the irrigation system 03 Secondary system that splits up and runs parallel on

01 At the starting point of the irrigation system water is both sides of the Tronto River.

retained and branched off. 04 A distribution system where farmers can connect their
02 One feed line transports water to a secondary system, individual irrigation devices provides smaller districts with
due to fast water flow electricity is produced. water.

Ascoli 7
a A0k
== river Tronto —
- affluxes B30 distretto tronto (established 1950 - 1975) — feedline == river Tronto
—— feedline distretto | {established 1987) — secondary system e affluxes
—— secondary systern distretto |l {established 1990} 1 distribution
~— distribution distretto lll {established 1993} & pumps for uphill transport
Hierarchy of water systems

Irrigation: a controlling water system In the extending part of the Tronto Valley a ramified irriga-

For a long time the Tronto river was a hard to control force that had a big impact on the lives of the tion system starts to unfold. It extends over 224 km andis

area’s inhabitants. Since the errection of an irrigation system this ever-changing river has become in use from april until october. If it is necessary to transport

more and more manageable. 71% of the valley are irrigated. To prevent water loss, 19 million Euros water uphill, water purmnps and pressure lines are being

weie Invested iii tlie context oi the ‘programma irrigazione 2002°. utilised.
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1990

Campolungo: then and now

1964 the alluvial plain is covered exclusively with acres.
The associated farrm houses are scattered on the adjacent
slopes. W’—/
1980 establishing Industries depend on a location near the ol
rver. They push aside the agricultural structures but at the

same tirme Inherit thelr pattern.

Campolungo
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—Making ofthe Landscape: Adriatic Coast — — Organisation of the Territory —

T S516, built 1928
— Highway A 14, built 1965
Railway, built 1863

Settlement movement downhill
01 Up untill mid XX century bad health conditions in the
swampy lowlands as well as defence strategies

encouraged settlement on the hilltops. AR
02 Modern infrastructure such as the railway, the 1000 krm 2006
long 55 16 and the highway, all running parallel in the plain
area propel a migration shift downhill. Urbanisation troughout history

Around 1200 settlements develop around fortresses onthe 1863 the railway connecting Bologna-Pescara is
Tronto Val'ley sett!lemant expansion hilltops. With the end of feudalism in 1806 a diffusion of constructed. The settlement sirip along the coast staris 1o
While the pld villages developed on the mumerous crests and summits, more recent urbanisation pro- ownership is setin motion and many little farms emearge. densify. The construction of the highway along the coast in
cesses such as industrialisation and the coastal expansion took place in the plain. In this manner two In the following b0 vears, the population doubles as a con- 1966 marks the peak indicator for building expanzion.
uiban systeins evolved. sequence of the improved living conditions.
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Ascoli TS R
1584 m above sea level - [ T

Longitudinal section trough the Valley

The mountain villages and the quarry industry are situated
on the hiltops (01). In the suroundings of Ascoli {02) and
towards the coast, industrial complexes were errected (4.
Small farmhouses are scattered over the hole area (03). The
Adriatic City (05) was built directly at the coast.

03
Heterogeneous settlement patterns
L the different epoches added their share to the settle- 01 old core on hilltops (Monsampolo) 04 industrial area (Campolungo)
ment fabric by pursuing a certain stratedy, today's land- 02 medieval town (Lscol) 05 Adriatic City (Porto d®scaoll)
scape is occupled by histerogenic structures. 03 dispersed farms (near Tronto riverrmouth)
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EARTH

The geologically determined weak soil substrata represents a permanent constraint for its users and
occupants. On the other hand, the extraction of local ground deposits is a viable income. Yet particu-
larly the withdrawal of gravel from the riverbed further destabilises the land.

= 11146 — - 14 —



—Making ofthe Landscape: Adriatic Coast —
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Shifting travertine

The travertine is exported to countries all over the world
{01) while pieces of secondary quality are used as wave
breakers along the shore (02). Houses, churches and
sguares of the old towns are often made out of travertine

(03).
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Bl travertine quarrys

Extraction

The quarries are distributed over the few hills in the
mountainscape where travertine eixists. The processing
industries are located along the river.

Travertine
Tha combination of a spacific limestone with heat produces travertine. While formally used as the
main local building material, today's emphasis lies on worldwide export. Its visual qualities, the low

weiglhit, the ability to absorb water and the easy processibility account for the popularity of travertine.
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For the extraction, holes are drilled into the rock and a saw

cuts out a shape before a caterpillar loads the block (01).

In the processing facility the stone's use is determined by
it's colour, stability and size (03). The blocks are cut into thin

slices (03}, polished and prepared for export (04).
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Shifting Gravel

In connection to the strong building activity between 1950

and 1985 a considerable amount of gravel for concrete pro- Bmldmg boom

duction was taken from the riverbed. Also today concrete Almost half of the existing building mass of the province
made from local gravel is used for the building sector. Ascoli Piceno was constructed in just 36 years.

Bl gravel pits

Extraction
The gravel pits are lined up along rivers and torrents. The
gravel is taken either directly out of the riverbed or from

the parallel running sandy section. Gravel pit

The gravel is either taken out directly of the riverbed or out
Gravel of the parallel running sandy sections, like itis the case in
Starting with the building boom in the 19505 concrete replaced travertine as the commonly used one of the largest extraction lots next to the river Salinello
building material. The gravel for the concrete production is extracted from the riverbeds. For this rea- {above). The extraction is limited by law to the strata above
son gravel pits and coiicrete factories are an inherent part of the landscape. ground water.
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—Making ofthe Landscape: Adriatic Coast —

Forms of erosion

01 Landslide: if instable soil is exposed to solar radiation
and wind the soil substrata turns porous which absorbs
rain water like a sponge. Mainly on steep slopes this heavy
mass slides down easily if not supported.

02 Channel erosion: irregularities in the terrain are deepend
by rainwater runoffs.

The calculation of danger
To classify the danger erosion implicates, there are three

important factors which have to be considered: the location
on a slope, the soll condition and the potential danger for
humans.

B oy high risk of erosion

B high risk of erosion

B midde risk of erosion

Land erosion

In many areas of the Tronto Valley soil erosion poses a threat to the population and to the usable
surface. This natural procass is intensified by human actions. As a protection, fences are installed and
furation walls are built. A possibility to prevent erosion in the first place is to cultivate trees or bushes
whose roots keep the earth togetlier.

—11/152 -
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Calanchi

Cne special phenomena of land erosion are the Chalanchi.
They originate from a combination of landslide and channel
erosion. Additionally to climate and soil conditions, the
enlargernent of agricultural plots and their ploughing with
modern machines are a constituting factor. Particularly in
the area around Atri, a considerable part of forrmerly agricul-
tural used surface has fallen victim to this developrent.

—I1/153 —
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— Earth —

free-standing fence
5 wrapped metal fence
== gabbioni

Types of protections

01 Metal fence, this method can be carried out up to a
declination of 70 degrees.

02 Gabbione, boxshaped metal net filled with stones. The
right weight, porosity and form of the structure allow
movement and deformation.

Protection from land erosion

Thea inhabitants of Colla d’Arquarta live in an especially endangered area. To protect their village from
this risk, baskets filled with stones are used to build walls which support the hillsides. A more costly
‘way ol protection is the injection of chemicals into the earth.
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—Making ofthe Landscape: Adriatic Coast —

RIVER

In his role as transporter and resource, the Tronto river is used for a wide range of activities. Water is
branched off for industry, agriculture and power production. Furthermore, people benefit from the
fact that the river constantly sweeps along sediments. They are extracted extensivly in order to pro-
duce concrete. Responding to external impacts like these, the River is in an ongoing process of
changing its form and course. In autumn when heavy rains go down in the area and especially in
spring, when melt water comes flowing down the mountains, the river becomes a threat. To minimise

the flood threat, protection systems are erected.
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—Making ofthe Landscape: Adriatic Coast —

Holocene origin
10°000 BC until now

River terraces today ¢ Pleistocens origin
Oifferent terraces testify to their time of origin. The way the wr b86 milion yvears BC
terraces are formed tell about the water level, the condition B untl 107000 BC

of the river, the soil quality of that time and much more.

Riverbed

The course changes of rivers remain readable for a long time due to the shape and the configuration
of the terraces. Here, any human or natural modification manifests itself. The riverbed is geologically
subdivided into three sactors. The 6 km long piedmont sector is characterised through a steep longi-
tudinal section and a narrow thalweg. In the 21 km long mid-valley the thalweg enlarges. The coastal
sector shows a gently sloped terrain and a broad profile.

—11/158 -
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Evolution of the nverbed
01 The braided channels are characterised by a rapid ag-
gradation.

02 The downcutting by meander courses produced a
number of erosional terraces.

03 A braid plain and soil erosion processes evolve after the
slope occupation for agricultural purposes between 1100
and 1800 AD.

04 The braid plain progressive narrows and deepens due to
land use changes, the creation of artificial levees and the
first excavations of gravel.
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—Rorver—

L] 2k

B very high floodrisk
B high flood risk
midde flood risk

Fluvial erosion and floods Susceptibility to floods

The river constantly transports sedimments towards the sea. On its way downbhill the walls of the For the allocation of flood risk zonss different factors are con-
riverbed are being eroded. Especially in rainy seasons, when the river tends to flood, it sweeps along sidered: proximity to the river, use of the area and number of
surface miaterial of the alluvial plain. affected paople.
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Bl artificial levees

Artificial levees

Where the adjacent landis flat, it is necessary that both
sides of the Tronto river are accompanied by a continuous
line of artificial levees.

Building levees with new technologies
These special dams are built of two lavers. Initially, cells
of different materials are equipped with filters and filled up
with vegetation soil. The next layer is a composite made
from rmetal and a highly resistent bionet. Afterwards the
net is vegetated with seeds. The cells which always lay in
thewater are filled with stones. After a few months the
construction overgrows with plants.

Protection against fluvial erosion and from floods

In order to prevent the washing away of usable land along the river, since 1900 checkdams and con-
crete canals are being errected. This holding back of sediments leads to a shortage downstream.
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Protecting bridges

In order to moderate the rivers downcutting force, check
darmns are constructed downvalley of bridges. As a conse-
qguence, sediments are stored in the area of the bridges’
foundation. In this way their stability is guaranteed {above:
bridge near Campolungo.

Bl crtificial levees

Check dams

Chetkdarms argmpredominaritlysi twatedirnthie steep
redgions of the vallev and next to bridges Placed laterally to
the course of the river, they aim on slowing down the
torrential force of theriver and on holding back sediments.

—11/164 —

Construction of check dams

Check dams are constructed in the same manner as the
gabbioni. Boxes are filled up with stones that allow a
certain permeability, but at the same time slow the water
cown,

—Rorver—
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Efforts to subdue the river

Thematurally niganderingiivenposesiathreat to adjacent
streets and buldings. Therefare, checkdams are placed
along the bend tabove and right: construction of check
dams niear Campolungol.
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—Making ofthe Landscape: Adriatic Coast — —River—

1000 AC: the stable sediment supply forrmed a rectilinear
coastline.

1400: a papal declaration states that the land goes to
these who first plough it. As a conseguence deforestation
induces strong soil erosion. The loose earth falls into the
river and is transported to the sea. Therefore, the coastal

area enlarges.

From 1200: efforts to reduce soil erosion like the ‘alberata sys
tem’ itype of tree cultivation) leads to shrinking of the coast.

1240 - 1960: extensive gravel extraction, concrete river
beds for stabilisation and check dams that store sediments
upstream drasticly reduce the sedirnent supply. The coast
starts to retreat rore rapichy.

The importance of sediments
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COAST

As a consequence of deficient sediment supply by the rivers, the northern part of the Abruzzi Coast

is eroding. This manifests itself by shrinking beaches. As touristic attendance in the area lies past its
prime, attractive beaches are all the more an important allurement. For this reason elaborate actions
are taken to either prevent or reverse the phenomena of coastal erosion, colloquially labeled as ‘il mare

mangia la costa’.

=117 -
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2004

2006

Disappearing beaches
2004 : the already thin beach near San Martino is used by a

Delta of the Tronto river - Retreat of the coast line holiday colony and a camping ground.

011854

02 1948 2006 two vears later, not only the beach but also the
03 1986 campside’s infrastructures, such as the tenniscourt are
4 1999 affected.

“Mangiala Costa”

At the beginmng of tha 20th centiry the beaches of the area started eroding. The main reason is a
reduced sediment supply by the rivers, caused by efforts to reduce fluvial land erosion upstream. This
sibuation has later inipaired trough the widespread extraction of gravel from the riverbed.
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Shifting travertine

The stones that are used as wave breakers are travertine
pieces of low quality taken from the quarries in the local
mountains,

Bl break water reafs

Prevention attempt
Since 1900, wave breakers are placed at the shore to
the erodi

the water
r Fo n ond and t lines of stacks

© ETH Studio Basel
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02

Travertine wave breakers

01 Almost every part of the coastline is protected by wave
breakers. The space between the single stone accumula-
tions is washed out {above: Coastline of Montesilvano
Warina).

02 With a special cargo ship the stones are are heaped up
to a stack.

= I1A175 —
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The Beach: a necessity for tourism

While the beaches are deserted in the colder seasons, they
are operated at full capacity during surnmer. Different rent-
ers manage individual sections.

M\

Shifting sand

The sand for the beach restoration is extracted off the
shore of Ortona. Even tough this procedure states an
intervention in maring life and especially effects the flora,
the recovery dynamics happen surprisingly fast.

Artificial Beach

Since the measure of errecting wave breakers was insufficient, today whole beaches are being con-
stracted arfificially. 2009 a big poject started in which seven different water fronts are being restored.
For this complex procedure Duitch experts are hired. The imported workforce alone amounts to

19 million euros.
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02

Technique

01 With the aid of tubes, freighters draw the reguired sand
from the sea ground and transport it to the construction site.
Imvardento stayspravablerthiersan duisimizeddnvith water.

02 Off the coast the sand 1z pumped directly to its desig-
nated location For the sand to settle on the shore, a calm
5ea is required.
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ENTITY OF EARTH RIVER AND COAST

Earth Extraction

/ \

River Coast Erosion Protection

D Morphological relationships Relationsrg [RA F I
in the temritory transform roces

© ETH Studio Basel © ETH Studio Basel
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